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About This Manual

Thisreference manual documentsthe Callable Library, the C application programming
interface (API) of ILOG CPLEX. There are separate reference manuals for the C++,
Java, and C#.NET APIs of CPLEX. Following thistable that summarizes the groupsin
this manual, you will find more information:

0O What Arethe ILOG CPLEX Component Libraries?
0 What You Need to Know

0O Notation and Naming Conventions

g

Related Documentation

What Are the ILOG CPLEX Component Libraries?

The ILOG CPLEX Component Libraries are designed to facilitate the development of
applications to solve, modify, and interpret the results of linear, mixed integer,
continuous convex quadratic, quadratically constrained, and mixed integer quadratic or
quadratically constrained programming.

The ILOG CPLEX Component Libraries consist of:
0O the CPLEX Callable Library, a C application programming interface (API), and

0O ILOG Concert Technology, an object-oriented API for C++, Java, and C#.NET
users.

ILOG Concert Technology isaso part of 1LOG Solver, enabling cooperative strategies
using CPLEX and Solver together for solving difficult optimization problems.

What You Need to Know

This manual assumes that you are familiar with the operating system on which you are
using ILOG CPLEX.

The CPLEX Callable Library iswritten in the C programming language. If you usethis
product, this manual assumes you can write code in the appropriate language, and that
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you have aworking knowledge of a supported integrated development environment
(IDE) for that language.

Notation and Naming Conventions
Throughout this manual:

O

O

The names of routines and parameters defined in the CPLEX Callable Library
begin with CPX. This convention helps prevent name space conflicts with user-
written routines and other code libraries.

The names of Component Library routines and arguments of routines appear in
this typeface (examples: CPXpri nopt,nuntol s

Related Documentation

In addition to this Reference Manual documenting the Callable Library (C API), ILOG
CPLEX also comes with these resources:

O

Getting Sarted with ILOG CPLEX introduces you to ways of specifying models and
solving problems with ILOG CPLEX.

The ILOG CPLEX User's Manual explores programming with ILOG CPLEX in
greater depth. It provides practical ideas about how to use CPLEX in your own
applications and shows how and why design and implementation decisionsin the
examples were made.

The ILOG CPLEX Release Notes highlight the new features and important changes
inthisversion.

The ILOG CPLEX C++ Reference Manual documents the classes and member
functions of the Concert Technology and CPLEX C++ API.

The ILOG CPLEX Java Reference Manual supplies detailed definitions of the
Concert Technology Javainterfacesand 1LOG CPLEX Java classes.

The ILOG CPLEX C#.NET Reference Manual documents the Concert Technology
C#.NET interfacesand 1LOG CPLEX C#.NET classes.

Source code for examplesis delivered in the standard distribution.

A filenamed r eadme. ht m isdelivered in the standard distribution. Thisfile
contains the most current information about platform prerequisites for ILOG
CPLEX.

All of the manuals and Release Notes are available in online versions. The online
documentation, in HTML format, can be accessed through standard HTML browsers.
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Concepts

Branch & Cut

CPLEX uses branch & cut search when solving mixed integer programming (MIP)
models. The branch & cut search procedure manages a search tree consisting of nodes.
Every node represents an LP or QP subproblem to be processed; that is, to be solved, to
be checked for integrality, and perhaps to be analyzed further. Nodes are called active if
they have not yet been processed. After anode has been processed, it isno longer active.
Cplex processes active nodesin the tree until either no more active nodes are available
or some limit has been reached.

A branch is the creation of two new nodes from a parent node. Typically, a branch
occurs when the bounds on asingle variable are modified, with the new bounds
remaining in effect for that new node and for any of its descendants. For example, if a
branch occurs on abinary variable, that is, one with alower bound of 0 (zero) and an
upper bound of 1 (one), then the result will be two new nodes, one node with amodified
upper bound of 0 (the downward branch, in effect requiring this variable to take only the
value 0), and the other node with a modified lower bound of 1 (the upward branch,
placing the variable at 1). The two new nodes will thus have completely distinct solution
domains.

A cut isaconstraint added to the model. The purpose of adding any cut isto limit the
size of the solution domain for the continuous LP or QP problems represented at the
nodes, while not eliminating legal integer solutions. The outcome is thus to reduce the
number of branches required to solve the MIP.

Asan example of acut, first consider the following constraint involving three binary
(0-1) variables:

20x + 25y + 30z <= 40

That sample constraint can be strengthened by adding the following cut to the model:

Ix + 1y + 1z <=1
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No feasible integer solutions are ruled out by the cut, but some fractional solutions, for
example (0.0, 0.4, 1.0), can no longer be obtained in any LP or QP subproblems at the
nodes, possibly reducing the amount of searching needed.

The branch & cut method, then, consists of performing branches and applying cuts at
the nodes of the tree. Here is amore detailed outline of the steps involved.

First, the branch & cut tree isinitialized to contain the root node asthe only active
node. The root node of the tree represents the entire problem, ignoring all of the explicit
integrality requirements. Potential cuts are generated for the root node but, in the interest
of keeping the problem size reasonable, not all such cuts are applied to the model
immediately. If possible, an incumbent solution (that is, the best known solution that
satisfies al the integrality requirements) is established at this point for later usein the
algorithm. Such a solution may be established either by CPLEX or by a user who
specifies a starting solution by means of the Callable Library routine
CPXcopyni pst art or the Concert Technology method
Il oCpl ex: : set Vect or s. Alternatively, when solving a sequence of modified
problems, the user can set the mip start parameter (CPX_PARAM M PSTART in the
Callable Library or M PSt ar t in Concert Technology) to the value 1 (one) to indicate
that the solution of the previous problem should be used as a starting incumbent for the
present problem.

When processing a node, CPLEX starts by solving the continuous relaxation of its
subproblem. that is, the subproblem without integrality constraints. If the solution
violates any cuts, CPLEX may add some or al of them to the node problem and may
resolveit, if CPLEX has added cuts. This procedureisiterated until no more violated
cuts are detected (or deemed worth adding at thistime) by the algorithm. If at any point
in the addition of cuts the node becomes infeasible, the nodeis pruned (that is, itis
removed from the tree).

Otherwise, CPLEX checks whether the solution of the node-problem satisfies the
integrality constraints. If so, and if its objective valueis better than that of the current
incumbent, the solution of the node-problem is used as the new incumbent. If not,
branching will occur, but first a heuristic method may betried at this point to seeif a
new incumbent can beinferred from the LP-QP solution at thisnode, and other methods
of analysis may be performed on thisnode. The branch, when it occurs, is performed on
avariable where the value of the present solution violates its integrality requirement.
This practice results in two new nodes being added to the tree for later processing.

Each node, after itsrelaxation is solved, possesses an optimal  objective function value
Z. At any given point in the algorithm, thereis anode whose Z valueis better (less, in
the case of a minimization problem, or greater for a maximization problem) than all the
others. This Best Node value can be compared to the objective function value of the
incumbent solution. The resulting MI1P Gap, expressed as a percentage of the incumbent
solution, serves as ameasure of progress toward finding and proving optimality. When
active nodes no longer exist, then these two values will have converged toward each
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other, and the MIP Gap will thus be zero, signifying that optimality of the incumbent has
been proven.

Itispossibletotell CPLEX to terminate the branch & cut procedure sooner than a
completed proof of optimality. For example, a user can set atime limit or alimit on the
number of nodes to be processed. Indeed, with default settings, CPLEX will terminate
the search when the MIP Gap has been brought lower than 0.0001 (0.01%), becauseitis
often the case that much computation is invested in moving the Best Node value after
the eventual optimal incumbent has been located. Thistermination criterion for the MIP
Gap can be changed by the user, of course.

Callbacks in the Callable Library

Callbacks, also known as an interrupt routines, make it possible for your application to
access information about the progress of optimization whileit isin process. These
callbacks are known as query callbacks or diagnostic callbacks. Theinformation
available depends on the algorithm (primal simplex, dual simplex, barrier, mixed
integer, or network) that you are using. For example, a query callback can return the
current objective value, the number of simplex iterations that have been completed, and
other details. Query callbacks can also be called from presolve, probing, fractional cuts,
and digunctive cuts.

Other callbacks makeit possible for you to define your own user-written routines and for
your application to call those routines to interrupt and resume optimization. These
callbacks are known as control callbacks. Control callbacks enable you to direct the
search when you are solving aMIP. For example, control callbacks enable you to select
the next node to process or to control the creation of subnodes (among other
possibilities). Control callbacks are an advanced feature of ILOG CPLEX, and as such,
they require a greater degree of familiarity with CPLEX algorithms.

Callbacks may be called repeatedly at various points during optimization; for each
place a callback is called, ILOG CPLEX provides a separate callback routine for that
particular point.

Seealso thegroupopti m cpl ex. cal | abl e. cal | backs for alist of query and
control callbacks.
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Group optim.cplex.callable

The API of the ILOG CPLEX Callable Library for users of C.

Global Functions Summary

CPXaddchanne
CPXaddcol s

CPXaddf pdest

CPXaddf uncdest

CPXaddl azyconstraints
CPXaddgconstr

CPXaddr ows

CPXaddsos
CPXadduser cut s

CPXbar opt

CPXbasi cpresol ve
CPXbi nvaco

CPXbi nvar ow

CPXbi nvco

CPXbi nvr ow
CPXboundsa

CPXbr anchcal | backbr anchbds

CPXbr anchcal | backbr anchconst
raints

CPXbr anchcal | backbr anchgener
a

CPXbt r an
CPXcheckaddcol s
CPXcheckaddr ows
CPXcheckax
CPXcheckchgcoefli st
CPXcheckcopyct ype
CPXcheckcopyl p
CPXcheckcopyl pwnanes
CPXcheckcopygpsep
CPXcheckcopyquad
CPXcheckcopysos
CPXcheckpi b
CPXcheckval s
CPXchgbds
CPXchgcoef

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL

31



CPXchgcoef | i st

CPXchgcol nane

CPXchgct ype

CPXchgnane

CPXchgobj

CPXchgobj sen

CPXchgpr obnane

CPXchgpr obt ype

CPXchggpcoef

CPXchgr hs

CPXchgr ngva

CPXchgr ownane

CPXchgsense

CPXcl onepr ob

CPXcl oseCPLEX

CPXconpl etel p

CPXcopybase

CPXcopybasednor ns

CPXcopyct ype

CPXcopydnor ns

CPXcopyl p

CPXcopyl pwnanes

CPXcopym pst art

CPXcopynettol p

CPXcopyobj nane

CPXcopyor der

CPXcopyparti al base

CPXcopypnor ns

CPXcopypr ot ect ed

CPXcopyqgpsep

CPXcopyquad

CPXcopysos

CPXcopyst art

CPXcr eat epr ob

CPXcr ushf orm

CPXcr ushp

CPXcr ushx

CPXcut cal | backadd

CPXcut cal | backaddl oca

CPXdel channe

CPXdel col s

CPXdel f pdest
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CPXdel funcdest

CPXdel nanes

CPXdel gconstrs

CPXdel r ows

CPXdel setcol s

CPXdel set r ows

CPXdel set sos

CPXdi sconnect channe

CPXdi spl ayiis

CPXdj fronp

CPXdperwrite

CPXdual f ar kas

CPXdual opt

CPXdual write

CPXenbwrite

CPXf cl ose

CPXf easopt

CPXfindiis

CPXf | ushchanne

CPXf | ushst dchannel s

CPXf open

CPXf put s

CPXfreel azyconstraints

CPXf r eepresol ve

CPXf r eepr ob

CPXfreeusercuts

CPXftran

CPXget ax

CPXget bari t cnt

CPXget base

CPXget basednor s

CPXget best obj val

CPXget bhead

CPXget br anchcal | backf unc

CPXget cal | backct ype

CPXget cal | backgl obal I b

CPXget cal | backgl obal ub

CPXget cal | backi ncunbent

CPXget cal | backi nfo

CPXget cal | backl p

CPXget cal | backnodei nf o

CPXget cal | backnodei nt f eas
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CPXget cal | backnodel b

CPXget cal | backnodel p

CPXget cal | backnodeobj val

CPXget cal | backnodest at

CPXget cal | backnodeub

CPXget cal | backnodex

CPXget cal | backor der

CPXget cal | backpseudocost s

CPXget cal | backseqi nfo

CPXget cal | backsosi nfo

CPXget channel s

CPXget cl gcnt

CPXget coef

CPXget col i ndex

CPXget col nane

CPXget col s

CPXget covcent

CPXget cr ossdexchcnt

CPXget cr ossdpushcnt

CPXget cr osspexchcnt

CPXget cr ossppushcnt

CPXget ct ype

CPXget cut cal | backfunc

CPXget cut of f

CPXget dbl par am

CPXget dbl qual ity

CPXget del et enodecal | backf unc

CPXget dj

CPXget dnor ns

CPXget dsbhcnt

CPXgeterrorstring

CPXget Exact kappa

CPXget gencl gcnt

CPXget gr ad

CPXget heuri sti ccal | backf unc

CPXgetiis

CPXgetijdiv

CPXgetijrow

CPXget i ncunbent cal | backf unc

CPXget i nt par am

CPXgetintquality

CPXgetitcnt
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CPXget kappa

CPXget | b

CPXget | ogfile

CPXget | pcal | backf unc

CPXget net hod

CPXget m pcal | backfunc

CPXget m pi t cnt

CPXget m pobj val

CPXget m pgconst rsl ack

CPXget m psl ack

CPXget m pstart

CPXget m px

CPXget net cal | backfunc

CPXget nodecal | backf unc

CPXget nodecnt

CPXget nodei nt

CPXget nodel ef t cnt

CPXget nunbi n

CPXget nuncol s

CPXget num nt

CPXget numz

CPXget nungconstrs

CPXget nungpnz

CPXget numguad

CPXget nunr ows

CPXget numsem cont

CPXget nunmseni i nt

CPXget nunsos

CPXget obj

CPXget obj nane

CPXget obj of f set

CPXget obj sen

CPXget obj val

CPXget or der

CPXget par ammane

CPXget par ammum

CPXget phaselcnt

CPXget pi

CPXget pnor s

CPXget pr est at

CPXget pr obnane

CPXget pr obt ype
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CPXget pr ot ect ed

CPXget pshcnt

CPXget gconstr

CPXget gconst ri ndex

CPXget gconst r nanme

CPXget gconst r sl ack

CPXget gpcoef

CPXget quad

CPXget ray

CPXgetredl p

CPXget r hs

CPXget r ngva

CPXget r owi ndex

CPXget r ownane

CPXget r ows

CPXget sense

CPXgetsiftitcnt

CPXget si f t phaselcnt

CPXget sl ack

CPXget sol vecal | backf unc

CPXget sos

CPXget st at

CPXget statstring

CPXget st r param

CPXget subnet hod

CPXget subst at

CPXget ub

CPXget x

CPXget xgxax

CPXhybbar opt

CPXhybnet opt

CPXiiswite

CPXi nf odbl par am

CPXi nf oi nt param

CPXi nf ost r par am

CPXki | | dnor ns

CPXKi | | pnor ns

CPXI popt

CPXnbasewrite

CPXndl eave

CPXm popt

CPXnsg
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CPXnstwrite

CPXNETaddar cs

CPXNETaddnodes

CPXNETbhasewrite

CPXNETcheckcopynet

CPXNETchgar cnane

CPXNETchgar cnodes

CPXNETchgbds

CPXNETchgnane

CPXNETchgnodenane

CPXNETchgobj

CPXNETchgobj sen

CPXNETchgsuppl y

CPXNETcopybase

CPXNETcopynet

CPXNETcr eat epr ob

CPXNETdel arcs

CPXNETdel nodes

CPXNETdel set

CPXNEText r act

CPXNETf r eepr ob

CPXNETget ar ci ndex

CPXNETget ar cnane

CPXNETget ar cnodes

CPXNETget base

CPXNETget dj

CPXNETget i t cnt

CPXNETget | b

CPXNETget nodear cs

CPXNETget nodei ndex

CPXNETget nodenane

CPXNETget numar cs

CPXNETget nummodes

CPXNETget obj

CPXNETget obj sen

CPXNETget obj va

CPXNETget phaselcnt

CPXNETget p

CPXNETget pr obnane

CPXNETget sl ack

CPXNETget st at
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CPXNETget suppl y

CPXNETget ub

CPXNETget x

CPXNETpr i mopt

CPXNETr eadcopybase

CPXNETr eadcopypr ob

CPXNETsol ni nfo

CPXNETsol uti on

CPXNETwWr i t epr ob

CPXnewcol s

CPXnewr ows

CPXobj sa

CPXopenCPLEX

CPXordwite

CPXpi vot

CPXpi votin

CPXpi vot out

CPXpperwrite

CPXpr eaddr ows

CPXpr echgobj

CPXpreslvwite

CPXpr esol ve

CPXpr i mopt

CPXput env

CPXqconst r sl ackf r onx

CPXqpdj fronp

CPXqpi ndef certificate

CPXgpopt

CPXgpuncr ushp

CPXgpwrite

CPXr eadcopybase

CPXr eadcopym pstart

CPXr eadcopyor der

CPXr eadcopypar am

CPXr eadcopypr ob

CPXr eadcopyqgp

CPXr eadcopysos

CPXr eadcopytree

CPXr eadcopyvec

CPXr hssa

CPXset branchcal | backf unc
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Description
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CPXset br anchnosol ncal | backfu
nc

CPXset cut cal | backfunc

CPXset dbl par am

CPXsetdefaul ts

CPXset del et enodecal | backf unc

CPXset heuri sti ccal | backfunc

CPXset i ncunbent cal | backf unc

CPXset i nt par am

CPXset |l ogfile

CPXset | pcal | backf unc

CPXset m pcal | backf unc

CPXset net cal | backfunc

CPXset nodecal | backfunc

CPXset sol vecal | backf unc

CPXset strparam

CPXsl ackf r onx

CPXsol ni nfo

CPXsol ution

CPXsolwrite

CPXsoswrite

CPXst rcpy

CPXstrl en

CPXst rongbr anch

CPXt i ght enbds

CPXtreewite

CPXuncr ushf orm

CPXuncr ushpi

CPXuncr ushx

CPXunscal epr ob

CPXvecwrite

CPXver si on

CPXwri t epar am

CPXwr i t epr ob

CPXwri t esol

For access to the routines of the Callable Library organized by their purpose, see the

Overview of the API or seethe groupsof opti m cpl ex. cal | abl e.
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CPXNETaddarcs
Category Global Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXNETaddar cs( CPXCENVptr env,
CPXNETptr net,
int narcs,
const int * fromode,
const int * tonode,
const double * |ow,
const double * up,
const double * obj,
char ** ananes)
Description The routine CPXNETaddar cs adds new arcsto the network stored in a network
problem object.
Example

status = CPXNETaddarcs (env, net, narcs, fromode, tonode, NULL,
NULL, obj, NULL);

See Also CPXNETget nummodes

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

See Also CPXNETget nummodes
*net

A pointer to a CPLEX network problem abject as returned by CPXNETcr eat epr ob.

See Also CPXNETget nummodes
*narcs

Number of arcsto be added.

See Also CPXNETget nummodes

fromnode
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See Also

See Also

See Also

See Also

See Also

See Also

Array of indices of the “from node” for the arcs to be added. All the indices must be
greater than or equal to 0. If anodeindex is greater than or equal to the number of nodes
currently in the network (see CPXNETget nunmodes) new nodes are created implicitly
with default supply values 0. The size of thef r ormode array must be at least nar cs.

CPXNETget nunmodes

«tonode

Array of indices of the “to node” for the arcs to be added. All the indices must be greater
than or equal to 0. If anode index is greater than or equal to the number of nodes
currently in the network (see CPXNETget nunmodes) new nodes are created implicitly
with default supply values 0. The size of thet onode array must be at least nar cs.

CPXNETget nunmodes

°low

Pointer to an array of lower bounds on the flow through added arcs. If NULL is passed,
all lower bounds default to O (zero). Otherwise, the size of the array must be at least
nar cs. Valuesless than or equal to - CPX_| NFBOUND are considered as -?.

CPXNETget nunmodes

'up

Pointer to an array of upper bounds on the flow of added arcs. If NULL is passed, all
upper bounds default to CPX_| NFBOUND. Otherwise, the size of the array must be at
least nar cs. Values greater than or equal to CPX_| NFBOUND are considered as ?.

CPXNETget nunmodes

*0bj
Pointer to an array of objective valuesfor the added arcs. If NULL is passed, all objective
values default to 0. Otherwise, the size of the array must be at least nar cs.
CPXNETget nunmodes

sanames

Pointer to an array of namesfor added arcs. If NULL is passed and the existing arcs have
names, default names are assigned to the added arcs. If NULL is passed and the existing
arcs have no names, the new arcs are assigned no names. Otherwise, the size of the array
must be at least nar ¢s and every namein the array must be a string terminating in O. If
the existing arcs have no names and ananes is not NULL, default names are assigned
to the existing arcs.

CPXNETget nunmodes
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETaddnodes

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETaddnodes( CPXCENVptr env,
CPXNETptr net,
int nnodes,
const double * supply,
char ** nanme)

The routine CPXNETaddnodes adds new nodes to the network stored in a network
problem object.

Example

status = CPXNETaddnodes (env, net, nnodes, supply, NULL);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
*nnodes
Number of nodes to add.
*supply

Supply values for the added nodes. If NULL is passed, all supplies defaultsto O (zero).
Otherwise, the size of the array must be at least nnodes.

*name

Pointer to an array of names for added nodes. If NULL is passed and the existing nodes
have names, default names are assigned to the added nodes. If NULL is passed but the
existing nodes have no names, the new nodes are assigned no names. Otherwise, the size
of the array must be at least nnodes and every name in the array must be a string
terminating in 0. If the existing nodes have no names and nnanes isnot NULL, default
names are assigned to the existing nodes.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETbasewrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETbasewr it e( CPXCENVptr env,
CPXCNETpt r net,
const char * filename_str)

Theroutine CPXNETbasew i t e writesthe current basis stored in a network problem
object to afilein BAS format. If no arc or node names are available for the problem
object, default names are used.

Example

status = CPXNETbasewite (env, net, "netbasis.bas");

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
«filename_str

Name of the basis file to write.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETcheckcopynet

Category
Definition File
Include Files

Synopsis

Description

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETcheckcopynet ( CPXCENVptr env,
CPXNETptr net,
int objsen,
int nnodes,
const double * supply,
char ** nnanes,
int narcs,
const int * fromode,
const int * tonode,
const double * |ow,
const double * up,
const double * obj,
char ** anane)

Theroutine CPXNETcheckcopynet performsaconsistency check on the argument
passed to the routine CPXNETcopynet .

The CPXNETcheckcopynet routine has the same argument list asthe
CPXNETcopynet routine.

Example
status = CPXNETcheckcopynet (env, net, CPX_MAX, nnodes, supply,

nnanes, narcs, frommode, tonode,
I'b, ub, obj, ananes);

The routine returns zero on success and nonzero if an error occurs.
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CPXNETchgarcname

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETchgar cnanme( CPXCENVpt r env,
CPXNETptr net,
int cnt,
const int * indices,
char ** newnane)

Thisroutine CPXNETchgar cnane changes the names of aset of arcsin the network
stored in a network problem object.

Example

status = CPXNETchgarcnane (env, net, 10, indices, newnane);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
«cnt

An integer that indicates the total number of arc namesto be changed. Thus cnt
specifies the length of the arraysi ndi ces and ananes.

sindices

An array of length cnt containing the numeric indices of the arcs for which the names
are to be changed.

*newname
An array of length cnt containing the strings of the new arc names specified in
i ndi ces.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETchgarcnodes

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETchgar cnodes( CPXCENVptr env,
CPXNETptr net,
int cnt,
const int * indices,
const int * fromode,
const int * tonode)

The routine CPXNETchgar cnodes can be used to change the nodesfor a set of arcs
in the network stored in a network problem object.
Any solution information stored in the problem object islost.

Example

status = CPXNETchgarcs (env, net, cnt, indices, newfrom newDo);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
«cnt
Number of arcsto change.
sindices

An array of arc indicesthat indicate the arcs to be changed. This array must have alength
of at least cnt . All indices must bein therange[0, narcs- 1].

fromnode

An array of indices of the “from node” for which the arcs are to be changed. All indices
must beintherange [0, nnodes- 1]. Thesize of the array must be at least cnt .

*tonode

An array of indices of the “to node” for which the arcs are to be changed. All indices
must beintherange [0, nnodes- 1]. Thesize of the array must be at least cnt .
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETchgbds

Category

Global Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXNETchgbds( CPXCENVptr env,

CPXNETptr net,

int cnt,

const int * indices,
const char * lu,
const double * bd)

Description The routine CPXNETchgbds isused to change the upper, lower, or both bounds on the
flow for aset of arcsin the network stored in a network problem object. The flow value
of an arc can be fixed to avalue by setting both bounds to that value.

Any solution information stored in the problem object islost.
Example
status = CPXNETchgbds (env, net, cnt, index, lu, bd);
Indicator sto change lower, upper bounds of flowsthrough arcs
lufi] =="L" The | ower bound of arc index[i] is
changed to bd[i]
lu[i] =="'U The upper bound of arc index[i] is
changed to bd[i]
luf[i] == "B Bot h bounds of arc i ndex[i] are changed
to bd[i]
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem abject as returned by CPXNETcr eat epr ob.
ecnt

Number of bounds to change.

sindices
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An array of arc indices that indicate the bounds to be changed. This array must have a
length of at least cnt . All indices must beintherange[0, narcs-1].

°lu

An array indicating which bounds to change. This array must have a length of at least
cnt . Theindicators appear in the table.

*bd

An array of bound values. This array must have alength of at least cnt . Values greater
than or equal to CPX_| NFBOUND and less than or equal to - CPX_| NFBOUND are
considered infinity or -infinity, respectively.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETchgname
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXNETchgname( CPXCENVptr env,
CPXNETptr net,
int key,
int vindex,
const char * name_str)
Description Theroutine CPXNETchgnane changes the name of anode or an arc in the network

stored in a network problem object.

Values of key in CPXNETchgname

key == "a' Indicates the arc nane is to be changed.
key == '"n' I ndi cates the node nane is to be
changed.
Example

status = CPXNETchgnane (env, net, 'a', 10, "arcl0");

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
*key

A character to indicate whether an arc name should be changed, or a node name should
be changed.

svindex
Theindex of the arc or node whose name isto be changed.
*name_str

The new name for the arc or node.
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETchgnodename

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETchgnodename( CPXCENVptr env,
CPXNETptr net,
int cnt,
const int * indices,
char ** newnane)

Theroutine CPXNETchgnodenane changes the names of aset of nodesin the
network stored in a network problem object.

Example

status = CPXNETchgnodenane (env, net, 10, indices, newnane);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
«cnt

An integer that indicates the total number of node names to be changed. Thus cnt
specifies the length of the arraysi ndi ces and nane.

sindices

An array of length cnt containing the numeric indices of the nodes for which the names
are to be changed.

*newname
An array of length cnt containing the strings of the new node names specified in
i ndi ces.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETchgobj

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETchgobj ( CPXCENVptr env,
CPXNETptr net,
int cnt,
const int * indices
const double * obj)

Theroutine CPXNETchgobj isused to change the objective valuesfor aset of arcsin
the network stored in a network problem object.
Any solution information stored in the problem object islost.

Example

status = CPXNETchgobj (env, net, cnt, indices, newbj);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
«cnt
Number of arcs for which the objective values are to be changed.
sindices

An array of indices that indicate the arcs for which the objective values are to be
changed. Thisarray must have alength of at least cnt . The indices must bein the range
[0, narcs-1].

*0bj
An array of the new objective valuesfor the arcs. Thisarray must have alength of at least
cnt.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETchgobjsen

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXNETchgobj sen( CPXCENVptr env,

CPXNETptr net,
int maxorm n)

Description The routine CPXNETchgobj sen is used to change the sense of the network problem
to a minimization or maximization problem.

Any solution information stored in the problem object islost.

Changed optimization sensein a network problem

CPX_MAX For a maxim zation problem
CPX_M N For a minimzation problem

Example

status = CPXNETchgobj sen (env, net, CPX_MAX);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
*maxormin

New optimization sense for the network problem. The possible values are in the table.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETchgsupply

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETchgsuppl y( CPXCENVptr env,
CPXNETptr net,
int cnt,
const int * indices,
const double * supply)

Theroutine CPXNETchgsuppl vy isused to change supply values for aset of nodesin
the network stored in a network problem object.
Any solution information stored in the problem object islost.

Example

status = CPXNETchgsupply (env, net, cnt, indices, supply);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
«cnt

An integer indicating the number of nodes for which the objective values are to be
changed.

sindices

An array of indicesthat indicate the nodes for which the supply values are to be changed.
Thisarray must have alength of at least cnt . Theindices must bein the range [0,
nnodes- 1].

*supply
An array to contain the new supply values. This array must have alength of at least cnt .

The routine returns zero on success and nonzero if an error occurs.
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CPXNETcopybase

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXNETcopybase( CPXCENVptr env,

CPXNETptr net,
const int * astat,
const int * nstat)

Description The routine CPXNETcopybase can be used to set the network basis for a network
problem object. It is not necessary to load abasis prior to optimizing a problem, but a
very good starting basis may increase the speed of optimization significantly. A copied
basis does not need to be feasible to be used by the network optimizer.

Any solution information stored in the problem object islost.
Example
status = CPXNETcopybase (env, net, arc_stat, node_stat);
Table 1. Statusof arcsin astat
CPX_BASI C if the arc is to be basic
CPX_AT_LOVER if the arc is to be nonbasic and its
flowis on the | ower bound
CPX_AT_UPPER if the arc is to be nonbasic and its
flowis on the upper bound
CPX_FREE_SUPER if the arc is to be nonbasic but is
free. Inthis case its flowis set to 0
Table 2: Status of artificial arcsin nstat
CPX_BASI C if the arc is to be basic
CPX_AT_LOVER if the arc is to be nonbasic and its
flowis set to 0
Parameters env
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Returns

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.

~astat
Array of status values for network arcs. Each arc needs to be assigned one of the values

in Table 1.

enstat

Array of status valuesfor artificial arcs from each node to the root node. Each artificial
arc needs to be assigned one of the valuesin Table 2. At least one of the artificial arcs
must be assigned the status CPX_BASI C for a network basis.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETcopynet

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXNETcopynet ( CPXCENVptr env,

CPXNETptr net,

int objsen,

int nnodes,

const double * supply,
char ** nnanes,

int narcs,

const int * fromode,
const int * tonode,
const double * |ow,
const double * up,
const double * obj,
char ** ananes)

Description Theroutine CPXNETcopynet copiesanetwork to anetwork object, overriding any
other network saved in the object. The network to be copied is specified by providing
the:

O

o o o o o o o o d

the objective sense

number of nodes

supply values for each node

names for each node

number of arcs

indices of the “from nodes’ (or, equivalently, the tail nodes) for each arc
indices of the “to nodes’ (or, equivalently, the head nodes) for each arc
lower and upper bounds on flow through each arc

cost for flow through each arc

names of each arc as parametersto theroutine  CPXNETcopynet .

The arcs are numbered according to the order giveninthe f r ornode andt onode
arrays. Some of the parameters are optional and replaced by default valuesif NULL is
passed for them.

Example
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status = CPXNETcopynet (env, net, CPX_MAX, nnodes, supply, NULL,
narcs, frommode, tonode, NULL, NULL, obj,
NULL) ;

Parameters

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

net

A pointer to a CPLEX network problem aobject as returned by CPXNETcr eat epr ob.
obj sen

Optimization sense of the network to be copied. It may take values CPX_MAX for a
maximization problem or CPX_M Nfor aminimization problem.

nnodes
Number of nodes to be copied to the network object.
suppl y

Supply valuesfor the nodes. If NULL is passed all supply values default to O (zero).
Otherwise, the size of the array must be at least nnodes.

nnanes

Pointer to an array of namesfor thenodes. 1f NULL is passed, no names are assigned to
the nodes. Otherwise, the size of the array must be at least nnodes and every namein
the array must be a string terminating in 0.

narcs
Number of arcs to be copied to the network object.
frommode

The array of indicesin each arc's “from node” Theindices must bein the range[ O,
nnodes- 1] . Thesize of the array must be at least nar cs.

t onode

The array of indicesin each arc's“to node.” Theindices must beintherange| O,
nnodes- 1] . Thesize of the array must be at least nar cs.

| ow

Pointer to an array of lower bounds on the flow through arcs. If NULL is passed, all
lower bounds default to O (zero). Otherwise, the size of the array must be at least
nar cs. Valueslessthan or equal to- CPX_| NFBOUND areconsidered-i nfinity.
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up

Pointer to an array of upper bounds on the flow through arcs. If NULL is passed, all
lower bounds default to CPX_| NFBOUND. Otherwise, the size of the array must be at
least nar cs. Vauesgreater than or equal to CPX_| NFBOUND are considered infinity.

obj

Pointer to an array of objective values for flow through arcs. If NULL is passed, all
objective values default to 0 (zero). Otherwise, the size of the array must be at least
narcs.

ananes

Pointer to an array of names for thearcs. |If NULL is passed, no names are assighed to
thenodes. Otherwise, the size of the array must be at least nar cs, and every namein
the array must be a string terminating in O (zero).

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETcreateprob

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis CPXNETptr CPXPUBLI C CPXNETcr eat epr ob( CPXENVptr env,

int * status_p,
const char * name_str)

Description Theroutine CPXNETcr eat epr ob constructs a new network problem object. The new
object contains a minimization problem for a network with O (zero) nodes and O (zero)
arcs. Other network problem data can be copied to a network with one of the routines
CPXNETaddnodes, CPXNETaddar cs, CPXNETcopynet , CPXNEText r act ,or
CPXNETr eadcopypr ob.

Example

CPXNETptr net = CPXNETcreateprob (env, &status, "nynet");

See Also CPXNETaddnodes, CPXNETaddar cs, CPXNETcopynet , CPXNEText r act
CPXNETr eadcopypr ob
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

See Also CPXNETaddnodes, CPXNETaddar cs, CPXNETcopynet , CPXNEText r act ,
CPXNETr eadcopypr ob
estatus_p
A pointer to an integer used to return any error code produced by this routine.
See Also CPXNETaddnodes, CPXNETaddar cs, CPXNETcopynet , CPXNEText r act ,
CPXNETr eadcopypr ob
*name_str
Name of the network to be created.

See Also CPXNETaddnodes, CPXNETaddar cs, CPXNETcopynet , CPXNEText r act,
CPXNETr eadcopypr ob
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Returns If the operation is successful, CPXNETcr eat epr ob returns the newly constructed
network problem object; if not, it returns either NULL or a nonzero value to indicate an
error. In case of an error, the value pointed to by st at us_p contains an integer
indicating the cause of the error.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 63



CPXNETdelarcs

CPXNETdelarcs

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETdel ar cs( CPXCENvVptr env,
CPXNETptr net,
int begin,
int end)

The routine CPXNETdel ar ¢s isused to remove arange of arcs from the network
stored in anetwork problem object. The remaining arcs are renumbered starting at zero;
their order is preserved. If removing arcs disconnects some nodes from the rest of the
network, the disconnected nodes remain part of the network.

Any solution information stored in the problem object islost.

Example

status = CPXNETdel arcs (env, net, 10, 20);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem abject as returned by CPXNETcr eat epr ob.
*begin
Index of thefirst arc to be deleted.
*end

Index of the last arc to be deleted.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETdelnodes

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXNETdel nodes( CPXCENVptr env,
CPXNETptr net,
int begin,
int end)
Description Theroutine CPXNETdel nodes is used to remove arange of nodes from the network

stored in a network problem object. The remaining nodes are renumbered starting at
zero; their order is preserved. All arcs incident to the nodes that are deleted are also
deleted from the network.

Any solution information stored in the problem object islost.

Example

status = CPXNETdel nodes (env, net, 10, 20);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem abject as returned by CPXNETcr eat epr ob.
*begin
Index of the first node to be deleted.
*end

Index of the last node to be del eted.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETdelset

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETdel set (CPXCENVptr env,
CPXNETptr net,
int * whichnodes,
int * whicharcs)

Theroutine CPXNETdel set isused to delete a set of nodes and arcs from the network
stored in a network problem abject. The remaining nodes and arcs are renumbered
starting at zero; their order is preserved.

Any solution information stored in the problem object islost.

Example

status = CPXNETdel set (env, net, whichnodes, whicharcs);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem abject as returned by CPXNETcr eat epr ob.
*whichnodes

Array of size at least CPXNETget nurmodes that indicates the nodes to be deleted. If
whi chnodes[i] == 1,thenodeisdeleted. For every node deleted, al arcsincident
toit aredeleted aswell. After termination, whi chnode[ j ] indicates either the position
to which node with index j before deletion has been moved or, -1 if the node has been
deleted. If NULL is passed, no nodes are del eted.

ewhicharcs

Array indicating thearc to be deleted. Every arci inthe network withwhi char cs[i ]
== 1 isdeleted. After termination, whi char c[j ] indicates either the position to
which arc withindex | before deletion has been moved or, -1 if the arc has been del eted.
Thisarray also contains the deletions due to removed nodes. If NULL is passed, the only
arcs deleted are those that are incident to nodes that have been deleted.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETextract

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETextract (CPXCENvVptr env,
CPXNETptr net,
CPXCLPptr | p,
int * col map,
int * rowrap)

The routine CPXNEText r act finds an embedded network in the LP stored ina
CPLEX problem object and copies it as a network to the network problem object, net .
The extraction algorithm is controlled by the environment parameter

CPX_PARAM _NETFI ND.

If the CPLEX problem object has a basis, an attempt is made to copy the basisto the
network object. However, this may fail if the statuses corresponding to the rows and
columns of the subnetworks do not form a basis. Even if the entire LP is a network, it
may not be possibleto load the basis to the network object if none of the slack or
artificial variables are basic.

Thesize of col map must be at leastCPXnuntol s(env, |Ip) +
CPXnunr ows(env, |p).

The size of r owmrap must be least CPXnunmrows(env, | p) + 1.

Example

status = CPXNETextract (env, net, |p, colmap, rowrap);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

ecolmap
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Returns

If not NULL, after completion col map[i] containstheindex of the LP column that
has been mappedtoarci . If col map[i] < O, arci correspondsto the slack variable
forrow - col map[i]-1.

Thesize of col map must be at leastCPXnuntol s(env, |Ip) +
CPXnunr ows(env, |p).

srowmap

If not NULL, after completion r owrap[ i ] containsthe index of the LP row that has
been mapped to nodei . If col map[i] < 0, nodei isadummy node that has no
corresponding row in the LP.

The size of r owmrap must be least CPXnunmrows(env, |p) + 1.

Example

status = CPXNETextract (env, net, |p, col map, rowrap);

The routine returns zero on success and nonzero if an error occurs.
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CPXNETfreeprob

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETf r eepr ob( CPXENVptr env,
CPXNETptr * net_p)

Theroutine CPXNETT r eepr ob deletes the network problem object pointed to by
net p. Thisaso deletesal network problem data and solution data stored in the
network problem object.

Example

CPXNETf r eeprob (env, &net);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
net_p
CPLEX network problem object to be deleted.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetarcindex

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXNETget ar ci ndex( CPXCENVptr env,

CPXCNETpt r net,
const char * |nane_str,
int * index_p)

Description Theroutine CPXNETget ar ci ndex returnsthe index of the specified arc (in the
network stored in a network problem object) in the integer pointed to by i ndex_p.

Example

status = CPXNETget arci ndex (env, net, "froma_to_b", & ndex);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem abject as returned by CPXNETcr eat epr ob.
*Iname_str

Name of the arc to look for.
sindex_p

A pointer to an integer to hold the arc index. If the routine is successful, *i ndex_p

contains the index number; otherwise, * i ndex_p is undefined.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetarcname

Category

Definition File

Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget ar cnane( CPXCENVpt r env,
CPXCNETptr net,
char ** nnanes,
char * namestore,
int nanespc,
int * surplus_p,
int begin,
int end)

Theroutine CPXNETget ar cnane isused to access the names of arange of arcsina
network stored in a network problem object. The beginning and end of the range, along
with the length of the array in which the arc names are to be returned, must be specified.

Example

status = CPXNETgetarcname (env, net, nnames, namestore, namespc,
&surplus, 0, narcs-1);

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
*nnames

Where to copy pointersto arc names stored in the nanest or e array. The length of this
array must be at least (end- begi n+1). The pointer to the name of arci isreturned in
nnanes[i - begi n] .

*namestore

Array of charactersto which the specified arc names are to be copied. It may be NULL if
nanespc isO.

*namespc
Length of the namest or e array.

esurplus_p
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Returns

Pointer to an integer to which the difference between nanespc and the number of
characters required to store the requested names is returned. A nonnegative value
indicates that nanespc was sufficient. A negative value indicates that it was
insufficient. In that case, CPXERR_NEGATI VE_SURPLUS isreturned and the negative
value of sur pl us_ p indicates the amount of insufficient spacein the array

nanmest or e.

*begin
Index of thefirst arc for which a nameisto be obtained.
*end
Index of thelast arc for which a nameisto be obtained.
The routine returns zero on success and nonzero if an error occurs. The value

CPXERR_NEGATI VE_SURPLUS indicates that insufficient space was available in the
nanest or e array to hold the names.
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CPXNETgetarcnodes

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget ar cnodes( CPXCENVptr env,
CPXCNETptr net,
int * fromode,
int * tonode,
int begin,
int end)

Theroutine CPXNETget ar cnodes isused to accessthe “from nodes’ and “to nodes’
for arange of arcsin the network stored in anetwork problem object.

Example

status = CPXNETget arcnodes (env, net, frommode, tonode,
0, cur_narcs-1);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem abject as returned by CPXNETcr eat epr ob.
«fromnode

Array in which to write the “from node” indices of the requested arcs. If NULL is
passed, no “from node” indices are retrieved. Otherwise, the size of the array must be
(end- begi n+1).

«tonode

Array in which to write the “to node” indices of the requested arcs. If NULL is passed,
no “to node” indices are retrieved. Otherwise, the size of the array must be (end-
begi n+1).

*begin
Index of thefirst arc to get nodes for.
*end

Index of the last arc to get nodes for.
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetbase
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXNETget base( CPXCENvVptr env,
CPXCNETptr net,
int * astat,
int * nstat)
Description The routine CPXNETget base isused to access the network basisfor a network

problem object. Either of the arguments ast at or nst at may be NULL.

For this function to succeed, a solution must exist for the problem object.

Table 1: Status codes of network arcs

CPX_BASI C If the arc is basic.

CPX_AT_LOVNER If the arc is nonbasic and its flowis
on the | ower bound.

CPX_AT_UPPER If the arc is nonbasic and its flowis
on the upper bound.

CPX_FREE_SUPER If the arc is nonbasic but is free.In
this case its flowis 0.

Table 2; Status of artificial arcs

CPX_BASI C If the arc is basic.

CPX_AT_LOVNER If the arc is nonbasic and its flowis
on the | ower bound.

Example

status = CPXNETget base (env, net, astat, nstat);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

*net
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Returns

A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.

eastat

An array in which the statuses for network arcs are to be written. After termination,
astat [i] containsthe status assignedto arci of the network stored in net . The
status may be one of the valuesin Table 1. If NULL is passed, no arc statuses are copied.
Otherwise, ast at must be an array of asizethat isat least CPXNETget numar cs.

enstat

An array in which the statusesfor artificia arcsfrom each node to the root node are to be
written. After termination, nst at [ i ] containsthe status assigned to the artificial arc
fromnodei to theroot node of the network stored in net . The status may be one of
valuesin Table 2. If NULL is passed, no node statuses are copied. Otherwise, nst at
must be an array of asize that isat least CPXNETget hurmodes.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetdj

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget dj ( CPXCENVptr env,
CPXCNETptr net,
double * dj,
int begin,
int end)

Theroutine CPXNETget dj isused to access reduced costs for arange of arcs of the
network stored in a network problem object.

For this function to succeed, a solution must exist for the problem object. If the solution
isnot feasible (CPXNETsol ni nf o returnsO inargument pf easi nd_p), thereduced
costs are computed with respect to an objective function that penalizes infeasibilities.

Example

status = CPXNETgetdj (env, net, dj, 10, 20);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
«dj

Array in which to write requested reduced costs. If NULL is passed, no reduced cost
values are returned. Otherwise, dj must point to an array of size at least (end-
begi n+1).

*begin

Index of thefirst arc for which areduced cost value is to be obtained.
*end

Index of the last arc for which areduced cost value is to be obtained.

Example
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status = CPXNETgetdj (env, net, dj, 10, 20);

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETQgetitcnt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXNETgetitcnt (CPXCENVptr env,
CPXCNETpt r net)

Theroutine CPXNETget i t cnt accesses the total number of network simplex
iterations for aprevious call to CPXNETpr i nopt , for anetwork problem object.

Example

itcnt = CPXNETgetitcnt (env, net);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
Returns the total number of network simplex iterations for the last call to

CPXNETpr i nopt , for anetwork problem object. If CPXNETpr i nopt has not been
caled, zero isreturned. If an error occurs, -1 is returned and an error message is issued.
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CPXNETgetlb

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget | b( CPXCENVptr env,
CPXCNETptr net,
double * |ow,
int begin,
int end)

Theroutine CPXNETget | b isused to accessthe lower capacity bounds for arange of
arcs of the network stored in anetwork problem object.

Example

status = CPXNETgetlb (env, net, low, 0, cur_narcs-1);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
*low

Array in which to write the lower bound on the flow for the requested arcs. If NULL is
passed, no lower bounds are retrieved. Otherwise, the size of the array must be (end-
begi n+1).

*begin
Index of the first arc for which lower bounds are to be obtained.
*end

Index of thelast arc for which lower bounds are to be obtained.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetnodearcs

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget nodear cs( CPXCENVptr env,
CPXCNETptr net,
int * arccnt_p,
int * archeg,
int * arc,
int arcspace,
int * surplus_p,
int begin,
int end)

The routine CPXNETget nodear cs isused to access the arc indicesincident to a
range of nodes in the network stored in a network problem object.

Example

status = CPXNETget nodearcs (env, net, &arccnt, archeg, arc,
arcspace, &surplus, begin, end);

Parameters

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

net

A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
arccnt_p

A pointer to an integer to contain the total number of arc indices returned in the array
arc.

ar cheg

An array to contain indices indicating where each of the requested arc lists start in array
ar c. Specifically, thelist of arcsincident to nodei (< end) consists of theindicesin
arcsinthe rangefromar cbeg[i - begi n] to archbeg[ (i +1) - begi n] - 1. The
list of arcsincident to node end consists of theentriesin ar ¢ intherange from

ar cbeg[ end- begi n] to*arccnt _p- 1. Thisarray must havealength of at least
end- begi n+1.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 81



CPXNETgetnodearcs

Returns

arc

An array to contain the arc indices for the arcs incident to the nodesin the specified
range. May be NULL if ar cspace iszero.

ar cspace
An integer indicating the length of the array ar c. May be zero.
surplus_p

A pointer to an integer to contain the difference between ar cspace and the number of
arcsincident to the nodesin the specified range. A nonnegative value indicates that
ar cspace was sufficient. A negative value indicates that it was insufficient and that
theroutine could not completeitstask. Inthat case, CPXERR_NEGATI VE_SURPLUS
isreturned and the negative value of sur pl us_p indicates the amount of insufficient
spaceinthearray ar c.

begi n
Index of the first node for which arcs are to be obtained.
end

Index of the last node for which arcs are to be obtained.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetnodeindex

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXNETget nodei ndex( CPXCENVptr env,

CPXCNETptr net,
const char * |nane_str,
int * index_p)

Description Theroutine CPXNETget nodei ndex returns the index of the specified node (in the
network stored in a network problem object) in the integer pointed to by i ndex_p.

Example

status = CPXNETget nodei ndex (env, net, "root", & ndex);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem abject as returned by CPXNETcr eat epr ob.
*Iname_str

Name of the node to look for.
sindex_p

A pointer to an integer to hold the node index. If the routine is successful, *i ndex_p

contains the index number; otherwise, * i ndex_p is undefined.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetnodename

Category

Definition File

Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget nodename( CPXCENVptr env,
CPXCNETptr net,
char ** nnanes,
char * namestore,
int nanespc,
int * surplus_p,
int begin,
int end)

Theroutine CPXNETget nodenane isused to obtain the names of arange of nodesin
anetwork stored in anetwork problem object. The beginning and end of the range,
along with the length of the array in which the node names are to be returned, must be
specified.

Example

status = CPXNETget nodenane (env, net, nnames, nanmestore, namespc,
&surplus, 0, nnodes-1);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
*nnames

Where to copy pointers to node names stored in the nanest or e array. The length of
thisarray must be at least (end- begi n+1). The pointer to the name of nodei is
returned in nnanes[ i - begi n] .

*namestore

Array of characters to which the specified node names are to be copied. It may be NULL
if nanmespc isO.

*namespc

Length of the nanest or e array.
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Returns

esurplus_p

Pointer to an integer in which the difference between nanespc and the number of
characters required to store the requested names is returned. A nonnegative value
indicates that nanespc was sufficient. A negative value indicates that it was
insufficient. In that case, CPXERR_NEGATI VE_SURPLUS isreturned and the negative
value of sur pl us_ p indicates the amount of insufficient spacein the array

nanmest or e.

*begin
Index of the first node for which a nameisto be obtained.
*end
Index of the last node for which a nameisto be obtained.
The routine returns zero on success and nonzero if an error occurs. The value

CPXERR_NEGATI VE_SURPLUS indicates that there was not enough space in the
nanest or e array to hold the names.
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CPXNETgetnumarcs

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget numar cs( CPXCENVpt r env,
CPXCNETpt r net)

Theroutine CPXNETget numar cs isused to access the number of arcsin anetwork
stored in a network problem object.

Example

cur_narcs = CPXNETget numarcs (env, net);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.

The routine returns the number of network arcs stored in anetwork problem object. If an
error occurs, O isreturned and an error message is issued.
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CPXNETgetnumnodes

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget nurmodes( CPXCENVptr env,
CPXCNETpt r net)

Theroutine CPXNETget nurmodes is used to access the number of nodesin a
network stored in a network problem object.

Example

cur_nnodes = CPXNETget nutmodes (env, net);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.

The routine returns the number of network nodes stored in a network problem object. If
an error occurs, 0 isreturned and an error message is issued.
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CPXNETgetobj
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXNETget obj (CPXCENVptr env,
CPXCNETptr net,
doubl e * obj,
int begin,
int end)
Description Theroutine CPXNETget obj isused to accessthe objective function valuesfor arange

of arcsin the network stored in a network problem object.

Example

status = CPXNETgetobj (env, net, obj, 0, cur_narcs-1);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
*0bj

Array in which to write the objective values for the requested range of arcs. If NULL is
passed, no objective values are retrieved. Otherwise, obj must point to an array of size
at least (end- begi n+1).

*begin
Index of thefirst arc for which the objective value is to be obtained.
*end

Index of the last arc for which the objective value is to be obtained.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetobjsen

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget obj sen( CPXCENVptr env,
CPXCNETpt r net)

Theroutine CPXNETget obj sen returns the sense of the objective function, that is,
maximization or minimization, of a network problem object.

Example

obj sen = CPXNETget obj sen (env, net);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.

The value CPX_MAX (-1) isreturned for a maximization problem; the value CPX_M N
(2) isreturned for aminimization problem. In case of an error, the value zero is returned.
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CPXNETgetobjval
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXNETget obj val (CPXCENVptr env,
CPXCNETptr net,
doubl e * objval _p)
Description Theroutine CPXNETget obj val returnsthe objective value of the solution stored in a

network problem object.

If the current solution is not feasible, the value returned depends on the setting of the
parameter CPX_PARAM _NETDI SPLAY. If this parameter isset to

CPXNET_PENALI ZED _CBJECTI VE ( 2), an objective function valueis reported
that includes penalty contributionsfor arcs on which the flow at termination violated the
flow bounds on that arc.

Example

status = CPXNETget objval (env, net, &objval);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
~objval_p
Pointer to where the objective value iswritten. If NULL is passed, no objective valueis
returned.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetphaselcnt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget phaselcnt (CPXCENVptr env,
CPXCNETpt r net)

Theroutine CPXNETget phaselcnt returnsthe number of phase 1 network simplex
iterations for aprevious call to CPXNETpr i nopt .

Example

phaselcnt = CPXNETget phaselcnt (env, net);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
Returns the total number of phase 1 network simplex iterations for the last call to

CPXNETpr i nopt , for aCPXNETpt r object. If CPXNETpr i mopt has not been
called, zero isreturned. In an error occurs, -1 is returned and an error message is issued.
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CPXNETgetpi

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget pi ( CPXCENVptr env,
CPXCNETptr net,
doubl e * pi,
int begin,
int end)

Theroutine CPXNETget pi isused to accessdual valuesfor arange of nodesin the
network stored in a network problem object.
For this function to succeed, a solution must exist for the problem object.

Example

status = CPXNETgetpi (env, net, pi, 10, 20);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
'p|

Array in which to write solution dual values for requested nodes. If NULL is passed, no
datais returned. Otherwise, pi must point to an array of size at least (end- begi n+1).

*begin

Index of the first node for which the dual valueisto be obtained.
*end

Index of the last node for which the dual value is to be obtained.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetprobname

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget pr obname( CPXCENVptr env,
CPXCNETptr net,
char * buf_str,
int buf space,
int * surplus_p)

Theroutine CPXNETget pr obnane is used to access the name of the problem stored
in anetwork problem object.

Example

status = CPXNETget probnanme (env, net, name, nanesize, &surplus);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
*buf_str
Buffer into which the problem nameis copied.
*bufspace
Size of the array buf _st r in bytes.
ssurplus_p

Pointer to an integer in which the difference between buf space and the number of
characters required to store the problem name isreturned. A nonnegative value indicates
that buf space was sufficient. A negative value indicates that it was insufficient. In that
case, CPXERR _NEGATI VE_SURPLUS isreturned and the negative value of

sur pl us_p indicates the amount of insufficient space in the array buf .

The routine returns zero on success and nonzero if an error occurs. The value
CPXERR_NEGATI VE_SURPLUS indicates that there was not enough space in the buf
array to hold the name.
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CPXNETgetslack

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXNETget sl ack( CPXCENVptr env,
CPXCNETptr net,
doubl e * sl ack,
int begin,
int end)

Theroutine CPXNETget sl ack is used to access slack values or, equivalently,
violations of supplies’”demands for arange of nodesin the network stored in a network
problem object.

For this function to succeed, a solution must exist for the problem object.

Example

status = CPXNETgetsl ack (env, net, slack, 10, 20);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
slack

Array in which to write solution slack variables for requested nodes. If NULL is passed,
no datais returned. Otherwise, sl ack must point to an array of size at least (end-
begi n+1).

*begin
Index of the first node for which a slack value is to be obtained.
*end

Index of the last node for which a slack value is to be obtained.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetstat
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXNETget st at (CPXCENvVptr env,
CPXCNETpt r net)
Description Theroutine CPXNETget st at returnsthe solution status for a network problem object.
Example
netstatus = CPXNETgetstat (env, net);
Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
Returns If no solution is available for the network problem object, CPXNETgetstat returns 0
(zero). When a solution exists, the possible return values are;
CPX_STAT_OPTI MAL Optimal solution found.
CPX_STAT_UNBOUNDED Probl em has an unbounded ray.
CPX_STAT_I| NFEASI BLE Problemis infeasible.
CPX_STAT_I| NFor UNB Problemis infeasible or unbounded.
CPX_STAT_ABORT_IT_LIM Aborted due to iteration linit.
CPX_STAT_ABORT_TI ME_LI M Aborted due to time limt.
CPX_STAT_ABORT_USER Aborted on user request.
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CPXNETgetsupply

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget suppl y( CPXCENVptr env,
CPXCNETptr net,
doubl e * supply,
int begin,
int end)

Theroutine CPXNETget suppl y isused to obtain supply valuesfor arange of nodes
in the network stored in a CPLEX network problem object.

Example

status = CPXNETgetsupply (env, net, supply,
0, CPXNETget nummodes (env, net) - 1);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
*supply

Place where requested supply values are copied. If NULL is passed, no supply values are
copied. Otherwise, the array must be of length at least (end- begi n+1).

*begin
Index of the first node for which a supply valueisto be obtained.
*end

Index of the last node for which a supply value isto be obtained.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetub
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXNETget ub( CPXCENVptr env,
CPXCNETptr net,
doubl e * up,
int begin,
int end)
Description Theroutine CPXNETget ub isused to access the upper capacity bounds for arange of

arcsin the network stored in a network problem object.

Example

status = CPXNETgetub (env, net, up, 0, cur_narcs-1);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
up

Array in which to write the upper bound on the flow for the requested arcs. If NULL is
passed, no upper bounds are retrieved. Otherwise, the array must be of size (end-
begi n+1).

*begin
Index of thefirst arc for which upper bounds are to be obtained.
*end

Index of thelast arc for which upper bounds are to be obtained.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETgetx

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETget x( CPXCENVptr env,
CPXCNETptr net,
doubl e * x,
int begin,
int end)

Theroutine CPXNETget x isused to access solution values or, equivalently, flow values
for arange of arcs stored in anetwork problem object.
For this routine to succeed, a solution must exist for the network problem object.

Example

status = CPXNETgetx (env, net, x, 10, 20);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
X

Array in which to write solution (or flow) values for requested arcs. If NULL is passed,
no solution vector is returned. Otherwise, X must point to an array of size at least (end-
begi n+1).

*begin
Index of thefirst arc for which a solution (or flow) value is to be obtained.
*end

Index of thelast arc for which a solution (or flow) value isto be obtained.

The routine returns zero on success and nonzero if an error occurs.
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CPXNETprimopt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETpri nopt (CPXCENVptr env,
CPXNETptr net)

Theroutine CPXNETpr i nopt can be called after anetwork problem has been copied
to anetwork problem object, to find asolution to that problem using the primal network
simplex method. When this function is called, the CPLEX primal network algorithm
attempts to optimize the problem. The results of the optimization are recorded in the
problem object and can beretrieved by calling the appropriate solution functions for that
object.

Example

status = CPXNETprinmopt (env, net);

See also the examplesnet ex1. ¢ and net ex2. ¢ inthe standard distribution of the
product.

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net

A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.

The routine returns zero unless an error occurred during the optimization. Examples of
errors include exhausting available memory (CPXERR_NO_MEMORY) or
encountering invalid datain the CPLEX problem object (CPXERR_NO_PROBLEM).
Exceeding a user-specified CPLEX limit, or proving the model infeasible or unbounded,
are not considered errors. Note that a zero return value does not necessarily mean that a
solution exists. Use query routines CPXNETs ol ni nf o, CPXNETget st at , and
CPXNETsol ut i on to obtain further information about the status of the optimization.
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CPXNETreadcopybase

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETr eadcopybase( CPXCENVptr env,
CPXNETptr net,
const char * filename_str)

The routine CPXNETr eadcopybase readsabasisfilein BAS format and copiesthe
basisto anetwork problem object. If no arc or node names are available for the problem
object when reading the basisfile, default names are assumed. Any basis that may have
been created or saved in the problem object is replaced.

Example

status = CPXNETreadcopybase (env, net, "netbasis.bas");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
«filename_str

Name of the basis file to read.

The routine returns zero on success and nonzero if an error occurs.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 100



CPXNETreadcopyprob

CPXNETreadcopyprob

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXNETF eadcopypr ob( CPXCENVptr env,

CPXNETptr net,
const char * filename_str)

Description The routine CPXNETr eadcopypr ob reads a network, inthe CPLEX . net or
DIMACS. m n format, from afileand copiesit to a network problem object. Any
existing network or solution data in the problem object is replaced.

Example

status = CPXNETreadcopyprob (env, net, "network.net");

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
«filename_str

Name of the network file to read.

Returns The routine returns zero on success and nonzero if an error occurs.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 101



CPXNETsolninfo

CPXNETsolninfo

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXNETsol ni nf o( CPXCENVptr env,

CPXCNETptr net,
int * pfeasind_p,
int * dfeasind_p)

Description Theroutine CPXNETsol ni nf o isused to access solution information computed by a
previous call to CPXNETpr i nopt . The solution values are maintained in the object as
long as no changes are applied to it with one of the CPXNETchg. . .,
CPXNETcopy... or CPXNETadd... functions.

The arguments to CPXNETsol ni nf o are pointersto locations where data are to be
written. Thereturned valuesindicate what isknown about the primal and dual feasibility
of the current solution. If either piece of information represented by an argument to
CPXNETsol ni nf o isnot required, aNULL pointer can be passed for that argument.

Example

status = CPXNETsol ninfo (env, |p, &pfeasind, &dfeasind);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.
*pfeasind_p

A pointer to an integer variables indicating whether the current solution is known to be
primal feasible. Note that afalse return value does not necessarily mean that the solution
isnot feasible. It simply means that the relevant algorithm was not able to conclude that
it was feasible when it terminated.

«dfeasind_p

A pointer to an integer variables indicating whether the current solution is known to be
dual feasible. Note that afalse return value does not necessarily mean that the solutionis
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not feasible. It simply means that the relevant algorithm was not able to conclude that it
was feasible when it terminated.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXNETsolution

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXNETsol uti on( CPXCENVptr env,
CPXCNETptr net,
int * netstat_p,
doubl e * objval _p,
double * x,
doubl e * pi,
doubl e * sl ack,
double * dj)

Theroutine CPXNETsol ut i on accesses solution values for a network problem object
computed by aprevious call to CPXNETpr i nopt for that object. The solution values
are maintained in the object as long as no changes are applied to it with one of the
CPXNETchg. .., CPXNETcopy. .. or CPXNETadd. .. functions. Whether or not
asolution exists can be determined by CPXNETsol ni nf o.

The argumentsto CPXNETsol ut i on are pointersto locations where dataisto be
written. Such data includes the solution status, the value of the objective function,
primal, dual and slack values and the reduced costs.

Although all the above data exists after a successful call to CPXNETpr i nopt , itis
possible that the user only needs a subset of the available data. Thus, if any part of the
solution represented by an argument to CPXNETsol ut i on isnot required, aNULL
pointer can be passed for that argument.

Example

status = CPXNETsol ution (env, net, &netstatus, &objval, x, pi,
sl ack, dj);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

*net
A pointer to a CPLEX network problem object as returned by CPXNETcr eat epr ob.

enetstat_p
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Returns

Pointer to which the solution status is to be written. The specific values that
*net st at _p can take and their meanings are the same as the return values
documented for CPXNETget st at .

*objval_p

Pointer to which the objective value isto be written. If NULL is passed, no objective
valueisreturned. If the solution statusis one of the CPX_STAT_ABORT codes, thevalue
returned depends on the setting of parameter CPX_PARAM NETDI SPLAY. If this
parameter is set to 2, objective function values that are penalized for infeasible flows are
used to compute the objective value of the solution. Otherwise, the true objective
function values are used.

*X

Array to which the solution (flow) vector isto be written. If NULL is passed, no solution
vector is returned. Otherwise, X must point to an array of size at least that returned by
CPXNETget numar cs.

'p|
Array to which the dual values are to be written. If NULL is passed, no dua values are

returned. Otherwise, pi must point to an array of size at least that returned by
CPXNETget nutmodes.

eslack

Array to which the slack values (violations of supplies/demands) are to be written. If
NULL is passed, no slack values are returned. Otherwise, s| ack must point to an array
of size at least that returned by CPXNETget nurmodes.

«dj

Array to which the reduced cost values are to be written. If NULL is passed, no reduced
cost values are returned. Otherwise, dj must point to an array of size at least that
returned by CPXNETget numar cs.

If asolution exists, it returns zero; if not, it returns nonzero to indicate an error.
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CPXNETwriteprob

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXNETwr it epr ob( CPXCENVptr env,

CPXCNETpt r net,
const char * filename_str,
const char * format_str)

Description Theroutine CPXNETwr i t epr ob writes the network stored in a network problem
object to afile. This can bedonein CPLEX (. net) or DIMACS (. nmi n) network file
format (MIN) or asthe LP representation of the network in any of the LPformats (. | p,
. ps, or . sav).

If the file name ends with . gz, acompressed fileis written.

File extensions for network files

net for CPLEX network format

mn for DI MACS network fornat

Ip for LP format of LP formulation

nps for MPS format of LP formulation

sav for SAV format of LP formulation
Example

status = CPXNETwiteprob (env, net, "network.net", NULL);

Parameters *env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*net
A pointer to a CPLEX network problem abject as returned by CPXNETcr eat epr ob.
«filename_str

Name of the network file to write, where the file extension specifies the file format unless
overridden by thef or mat argument. If thefile name endswith . gz acompressedfileis
written in accordance with the selected file type.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 106



CPXNETwriteprob

«format_str

File format to generate. Possible values appear in the table. If NULL is passed, the
format isinferred from the file name.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXaddchannel

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis CPXCHANNELpt r CPXPUBLI C CPXaddchannel (CPXENVptr env)

Description Theroutine CPXaddchannel instantiates a new channel object.
Example

mychannel = CPXaddchannel (env);

Seeasol pex5. ¢ inthe CPLEX User's Manual.

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

Returns If successful, CPXaddchannel returnsapointer to the new channel object; otherwise,
it returns NULL.
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CPXaddcols

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXaddcol s( CPXCENvVptr env,
CPXLPptr Ip,
int ccnt,
int nzcnt,
const double * obj,
const int * cmatbeg,
const int * cmatind,
const double * cmatval,
const double * |b,
const double * ub,
char ** col nanme)

Theroutine CPXaddcol s adds columnsto a specified CPLEX problem object. This
routine may be called any time after a problem object is created via CPXcr eat epr ob.

Theroutine CPXaddcol s isvery similar to the routine CPXaddr ows. The primary
differenceisthat CPXaddcol s cannot add coefficientsin rows that do not already
exist (that is, in rows with index greater than the number returned by

CPXget nunt ows); whereas CPXaddr ows canadd coefficients in columns with
index greater than the value returned by CPXget nuntol s, by the use of the ccnt
argument. (Seethe discussion of the ccnt argument for CPXaddr ows.) Thus,
CPXaddcol s hasno variable r cnt and no array r ownane.

Theroutine CPXnewr ows can be used to add empty rows before CPXaddcol s adds
new columns,

The nonzero elements of every column must be stored in sequential locationsin the
array cmat val from position crmat beg[i ] tocnat beg[i +1] (or from

cmat beg[i] tonzent-1ifi =ccnt-1). Eachentry,crmati nd[ i ], indicatesthe
row number of the corresponding coefficient, cmat val [ i ] . Unlike CPXcopyl p, al
columns must be contiguous, and crat beg[ 0] must be 0.

When you build or modify your model with thisroutine, you can verify that the results
areasyouintended by calling CPXcheckaddcol s during application development.

Example

status = CPXaddcols (env, |p, ccnt, nzcnt, obj, cmatbeg,
cmatind, cmatval, |b, ub, newcol nane);
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Parameters

eenv

A pointer to the CPLEX environment as returned by the CPXopenCPLEX routine.
-|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
sccnt

An integer that indicates the number of new columns being added to the constraint
matrixX.

enzcnt

An integer that indicates the number of nonzero constraint coefficients to be added to the
constraint matrix.

*obj

An array of length ccnt containing the objective function coefficients of the new
variables. May be NULL, in which case, the objective coefficients of the new columns
areset to 0.0.

*cmatbeg

Array that specifies the nonzero elements of the columns being added.
ecmatind

Array that specifies the nonzero elements of the columns being added.
ecmatval

Array that specifies the nonzero elements of the columns being added. The format is
similar to the format used to specify the constraint matrix in the routine CPXcopy! p.
(See description of mat beg, mat cnt , mat i nd, and mat val inthat routine).

*lb

An array of length ccnt containing the lower bound on each of the new variables. Any
lower bound that is set to a value less than or equal to that of the constant -

CPX_| NFBOUND is treated as negative infinity. CPX_| NFBOUND is defined in the
header filecpl ex. h. May be NULL, in which case the lower bounds of the new
columns are set to 0.0.

eub

An array of length ccnt containing the upper bound on each of the new variables. Any
upper bound that is set to a value greater than or equal to that of the constant
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CPX_| NFBOUND is treated as infinity. CPX_| NFBOUND is defined in the header file
cpl ex. h. May be NULL, in which case the upper bounds of the new columns are set to
CPX_| NFBOUND (positive infinity).

ecolname

An array of length ccnt containing pointers to character strings that specify the names
of the new variables added to the problem object. May be NULL, in which case the new
columns are assigned default names if the columns already resident in the CPLEX
problem object have names; otherwise, no names are associated with the variables. If
column names are passed to CPXaddcol s but existing variables have no names
assigned, default names are created for them.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXaddfpdest
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXaddf pdest (CPXCENVptr env,
CPXCHANNELpt r channel
CPXFI LEptr fileptr)
Description The routine CPXaddf pdest addsafiletothelist of message destinations for a

channel. The destination list for al CPLEX-defined channelsisinitially empty.

Example

CPXaddf pdest (env, nychannel, fileptr);

Seel pex5. ¢ inthe CPLEX User's Manual.

Parameters *env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
schannel
A pointer to the channel for which destinations are to be added.
«fileptr
A pointer to the file to be added to the destination list. Before calling this routine, obtain
this pointer with acall to CPXf open.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXaddfuncdest

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXaddf uncdest (CPXCENVptr env,
CPXCHANNELpt r channel ,
void * handl e,
voi d( CPXPUBLI C *msgf unction)(void *, const char *))

The routine CPXaddf uncdest addsafunction nsgf uncti on to the message
destination list for achannel. This routine allows users to trap messages instead of
printing them. That is, when amessage is sent to the channel, each destination that was
added to the message destination list by CPXaddf uncdest callsits associated
message.

Toillustrate, consider an application in which a devel oper wishesto trap CPLEX error
messages and display them in a dialog box that prompts the user for an action. Use
CPXaddf uncdest to add the address of afunction to the list of message destinations
associated with the cpxerror channel. Then write the msgf unct i on routine. It must
contain the code that controls the dialog box. When CPXns g iscalled with cpxer r or
asitsfirst argument, it callsthe nsgf unct i on routine, which can then display the
error message.

Note: The argument handl e is a generic pointer that can be used to hold
information needed by the nsgf unct i on routine to avoid making such
information global to all routines.

Example

voi d nsgfunction (void *handl e, char *msg_string)
{

FILE *fp;

fp = (FILE *)handl e;

fprintf (fp, "%", nsg_string);
}

status = CPXaddfuncdest (env, mychannel, fileptr, msgfunction);

Parameters
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See Also

Returns

env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

channel

A pointer to the channel to which the function destination isto be added.

handl e

A void pointer that can beused to pass arbitrary informationinto nsgf uncti on.
nsgf uncti on

A pointer to the function to be called when amessage is sent to a channel.
CPXdel f uncdest

Thisroutine returns zero on success and nonzero if an error occurs. Failure occurs when
nsgf unct i on isnot in the message destination list or the channel does not exist.
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CPXaddlazyconstraints

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXaddl azyconstrai nt s( CPXCENVptr env,
CPXLPptr Ip,
int rent,
int nzent,
const double * rhs,
const char * sense,
const int * rmatbeg,
const int * rmatind,
const double * rmatval)

The routine CPXaddl azyconstrai nt s isused to add constraintsto the list of
constraints that should be added to the LP subproblem of a MIP optimization if they are
violated. CPLEX handles addition of the constraints and makes sure that all integer
solutions satisfy all the constraints. The constraints are added to those specified in prior
callsto CPXaddl azyconstraints.

Lazy constraints are constraints not specified in the constraint matrix of the MIP
problem, but that must be not be violated in a solution. Using lazy constraints makes
sense when there are alarge number of constraints that must be satisfied at a solution,
but are unlikely to be violated if they are left out.

The CPLEX parameter CPX_PARAM_ REDUCE should be set to
CPX_PREREDUCE_NOPRI MALORDUAL (0) orto
CPX_PREREDUCE_PRI MALONLY (1) in order to turn off dual reductions.

Use CPXf r eel azyconst rai nt s to clear thelist of lazy constraints.

The arguments of CPXaddl azyconstr ai nt s arethesameas those of

CPXaddr ows, with the exception that new columns may not be specified, so there are
noccnt and col nane arguments, and row names may not be specified, so thereisno
r ownane argument. Furthermore, unlike CPXaddr ows,

CPXaddl azyconstr ai nt s does not accept aNULL pointer for the array of right-
hand side values.

Example

status = CPXaddl azyconstrai nts(env, |Ip, cnt, nzcnt, rhs, sense,
beg, ind, val);
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Parameters

Returns

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
erent

An integer that indicates the number of new lazy constraints to be added.
*nzcnt

An integer that indicates the number of nonzero constraint coefficients to be added to the
constraint matrix. This specifiesthe length of thearraysr mat i nd and r mat val .

erhs

An array of lengthr cnt containing the right-hand side (RHS) term for each constraint
to be added to the CPLEX problem object. May be NULL, in which case the new right-
hand side values are set to 0.0.

*sense

An array of lengthr cnt containing the sense of each constraint to be added to the
CPLEX problem object. May be NULL, in which case the new constraints are created as
equality constraints. Possible values of this argument appear in the table.

rmatbeg

Anarray used withr mat i nd andr et val to definethe lazy constraints to be added.
srmatind

An array used withr mat beg and r mat val to define the lazy constraints to be added.
srmatval

An array used withr mat beg and r mat i nd to define the lazy constraints to be added.
The format is similar to the format used to describe the constraint matrix in the routine
CPXcopyl p (seedescription of mat beg, mat cnt, nati nd, and mat val inthat
routine), but the nonzero coefficients are grouped by row instead of column in the array
r mat val . The nonzero elements of every lazy constraint must be stored in sequential
locationsin this array from positionr mat beg[ i ] tor mat beg[ i +1] - 1 (or from
rmat beg[i] tonzent -1ifi=rcnt-1). Eachentry,r mati nd[i],indicatesthe
column index of the corresponding coefficient, r mat val [ i ] . Unlike CPXcopyl p, all
rows must be contiguous, and r mat beg[ 0] must be 0 (zero).

The routine returns zero on success and nonzero if an error occurs.
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CPXaddqconstr
Category Global Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXaddgconstr ( CPXCENVptr env,
CPXLPptr Ip,
int linnzent,
int quadnzent,
doubl e rhs,
int sense,
const int * |inind,
const double * linval,
const int * quadrow,
const int * quadcol,
const double * quadval,
const char * |name_str)
Description The routine CPXaddqconst r adds aquadratic constraint to a specified CPLEX

problem object. This routine may be called any time after acall to CPXcr eat epr ob.

Codesfor sense of constraintsin QCPs

sense[i] =L < constraint
sense[i] ='G > constraint
Example
status = CPXaddqconstr (env, |Ip, linnzcnt, quadnzcnt, rhsval,
sense, linind, linval,

quadr ow, quadcol, quadval, NULL);

See also the example gcpex1. c inthe ILOG CPLEX User's Manual and in the
standard distribution.

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

elinnzcent
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Returns

An integer that indicates the number of nonzero constraint coefficientsin the linear part
of the constraint. This specifies the length of thearrays! i ni nd and | i nval .

equadnzcnt

An integer that indicates the number of nonzero constraint coefficientsin the quadratic
part of the constraint. This specifies the length of the arrays quadr ow, quadcol and
guadval .

rhs
Theright-hand side term for the constraint to be added.
ssense

The sense of the constraint to be added. Note that quadratic constraints may only be less
than or equal or greater than or equal constraints. See the discussion of QCP inthe ILOG
CPLEX User's Manual.

elinind

An array that with | i nval definesthe linear part of the quadratic constraint to be
added.

elinval

An array that with | i ni nd definesthe linear part of the constraint to be added. The
nonzero coefficients of the linear terms must be stored in sequential locations in the
arraysl i ni ndand|l i nval from positionsO tol i nnzcnt - 1. Each entry,

I'i ni nd[i],indicatesthe variableindex of the corresponding coefficient,

linval [i].MaybeNULL;thenthe constraint will have no linear terms.

*quadrow

An array that with quadcol and quadval definesthe quadratic part of the quadratic
constraint to be added.

*quadcol

An array that with quadr owand quadval definesthe quadratic part of the quadratic
constraint to be added.

equadval

An array that with quadr owand quadcol define the quadratic part of the constraint to
be added. The nonzero coefficients of the quadratic terms must be stored in sequential
locationsin the arrays quadr ow, quadcol and quadval from positionsO to
guadnzcnt - 1. Each pair, quadrow{ i ], quadcol [i ], indicatesthe variable
indices of the quadratic term, and quadval [ i ] the corresponding coefficient.

The routine returns zero on success and nonzero if an error occurs.
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CPXaddrows

Category

Global Function

Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXaddr ows( CPXCENVptr env,
CPXLPptr Ip,
int ccnt,
int rcnt,
int nzent,
const double * rhs,
const char * sense,
const int * rmatbeg,
const int * rmatind,
const double * rmatval,
char ** col nane,
char ** rownane)
Description Theroutine CPXaddr ows adds constraintsto a specified CPLEX problem object. This
routine may be called any time after acall to CPXcr eat epr ob.
When you add a ranged row, CPXaddr ows setsthe corresponding range valueto 0
(zero). Usetheroutine CPXchgr ngval to change the range value.
Values of sense
sense[i] =L < constraint
sense[i] ="'FE = constraint
sense[i] ='G > constraint
sense[i] ='R ranged constraint

When you build or modify your model with thisroutine, you can verify that the results
areasyouintended by calling CPXcheckaddr ows during application development.

Note: The use of CPXaddr ows as a way to add new columns is
discouraged in favor of a direct call to CPXnewcol s before calling
CPXaddr ows.

Example
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Parameters

status = CPXaddrows (env, |p, ccnt, rcnt, nzcnt, rhs,
sense, rmatbeg, rmatind, rmatval,
newcol name, new ownane) ;

Seedsotheexamplel pex3. c inthe ILOG CPLEX User's Manual and in the standard
distribution.
eenv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
sccnt

An integer that indicates the number of new columnsin the constraints being added to
the constraint matrix. When new columns are added, they are given an objective
coefficient of zero, alower bound of zero, and an upper bound of CPX_1 NFBOUND.

ercnt
An integer that indicates the number of new rows to be added to the constraint matrix.
*nzent

An integer that indicates the number of nonzero constraint coefficients to be added to the
constraint matrix. This specifiesthe length of the arraysr mat i nd and r mat val .

erhs

An array of length r cnt containing the right-hand side term for each constraint to be
added to the CPLEX problem object. May be NULL, in which case the new right-hand
side values are set to 0.0.

*sense

An array of length r cnt containing the sense of each constraint to be added to the
CPLEX problem object. May be NULL, in which case the new constraints are created as
equality constraints. Possible values of this argument appear in the table.

rmatbeg

Anarray used withr mat i nd and r mat val to define the rows to be added.
srmatind

An array used withr mat beg and r mat val to define the rows to be added.

ermatval
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Returns

An array used with r mat beg and r mat i nd to define the rowsto be added. The format
issimilar to the format used to describe the constraint matrix in the routine CPXcopyl p
(see description of mat beg, mat cnt, mat i nd, and mat val in that routine), but the
nonzero coefficients are grouped by row instead of columninthearray r mat val . The
nonzero elements of every row must be stored in sequential locationsin this array from
positionr mat beg[i] tor mat beg[i +1] -1 (or fromr mat beg[i] tonzcnt -1
ifi =rcnt - 1). Eachentry, r mat i nd[ i ], indicates the column index of the
corresponding coefficient, r mat val [ i ] . Unlike CPXcopy! p, al rows must be
contiguous, and r mat beg[ 0] must be 0.

ecolname

Anarray of lengthccnt containing pointersto character stringsthat represent the names
of the new columns added to the CPLEX problem object, or equivalently, the new
variable names. May be NULL, in which case the new columns are assigned default
names if the columns aready resident in the CPLEX problem object have names;
otherwise, no names are associated with the variables. If column names are passed to
CPXaddr ows but existing variables have no names assigned, default names are created
for them.

‘rowname

An array containing pointers to character strings that represent the names of the new
rows, or equivalently, the constraint names. May be NULL, in which case the new rows
are assigned default names if the rows already resident in the CPLEX problem object
have names; otherwise, no names are associated with the constraints. If row names are
passed to CPXaddr ows but existing constraints have no names assigned, default names
are created for them.

The routine returns zero on success and nonzero if an error occurs.
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CPXaddsos
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXaddsos( CPXCENVptr env,
CPXLPptr Ip,
int nunsos,
int nunsosnz,
const char * sostype,
const int * sospri,
const int * sosbeg,
const int * sosind,
const double * sosw)
Description Theroutine CPXaddsos addsinformation about a Special Ordered Set (SOS) toa
problem object of type CPXPROB_M LP, CPXPROB_M QP, or CPXPROB_M QCP.
The problem may aready contain SOS information.
Table 1. Values of elements of sostype
CPX_TYPE_SOS1 "1 Type 1
CPX_TYPE_SCS2 T2 Type 2
Thearrayssosbeg, sosi nd, andsoswt s follow the same conventions as similar
arraysin other routines of the CallableLibrary. Forj < nunsos- 1 theindicesof set
j must bestoredinsosi nd[ sosbeg[j]],..., sosind[sosbeg[]j+1]-1]
and theweightsin soswt [ sosbeg[j],..., sosw|[sosbeg[j +1]-1].For
thelast set,j = nunsos- 1, theindices must be stored in
sosi nd[ sosbeg[ hunsos-1]], ,  So0si nd[ numsosnz- 1] and the
corresponding weightsin soswt [ sosbeg[ nunsos-1]],
soswt [ numsosnz- 1] . Hence, the length of sosbeg must beatleast nunsos,
while the lengths of sosi nd and soswt must must be at least nunmsosnz.
Example
status = CPXaddsos (env, |p, nunsos, nunsosnz, sostype, sospri,
sosbeg, sosind, sosw);
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
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Returns

*Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*nuMsos
The number of setsto be added to existing SOS sets, if any.
*numsosnz
Thetotal number of membersin al of the setsto be added to existing SOS sets, if any.
*sostype

An array containing SOS type information for the setsto be added. According to Table 1,
sostype[i] specifiesthe SOStypeof seti . Thelength of thisarray must be at |east
NUNBOS.

*SOSpri

An array containing priority values for each set to be added. sospri [ i ] specifiesthe
priority for set i , and may take any nonnegative value. This array may be NULL;
otherwise, itslength must be at least nunsos.

*sosbeg

An array that with sosi nd and soswt defines the weights for the sets to be added.
*sosind

An array that with sosbeg and soswt defines the weights of the sets to be added.
*soswt

An array that with sosbeg and sosi nd defines the indices and weights for the setsto
be added. The indices of each set must be stored in sequential locationsin sosi nd. The
weights of each set must be stored in sequential locationsin soswt . The array
sosbeg[j ] containing theindex of the beginning of setj . The weights must be unique
within each set.

The routine returns zero on success and nonzero if an error occurs.
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CPXaddusercuts

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXadduser cut s( CPXCENVptr env,
CPXLPptr Ip,
int rent,
int nzent,
const double * rhs,
const char * sense,
const int * rmatbeg,
const int * rmatind,
const double * rmatval)

The routine CPXadduser cut s isused to add constraintsto thelist of constraints that
should be added to the LP subproblem of aMIP optimization if they are violated.
CPLEX handles addition of the constraints and makes sure that al integer solutions
satisfy all the constraints. The constraints are added to those specified in prior callsto
CPXadduser cut s.

The constraints must be cuts that are implied by the constraint matrix. The CPLEX
parameter CPX_PARAM _PRELI NEAR should be set to CPX_OFF (0).

Use CPXf r eeuser cut s to clear thelist of cuts.

The arguments of CPXadduser cut s arethe same asthose of CPXaddr ows, with the
exception that new columns may not be specified, so thereareno ccnt and col nane
arguments, and row names may not be specified, so thereisno r owname argument.
Furthermore, unlike CPXaddr ows, CPXadduser cut s does not accept aNULL
pointer for the array of right-hand side values.

Example

status = CPXaddusercuts (env, |p, cutcnt,
cutnzent, cutrhs,
cut sense, cutbeg,
cutind, cutval);

Seealso adni pex4. ¢ inthe standard distribution.
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Values of sense

sense[i] ='L < constraint

sense[i] ='FE = constraint

sense[i] ='G > constraint

sense[i] ='R ranged constraint
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
erent

An integer that indicates the number of new rows to be added to the constraint matrix.
*nzcnt

An integer that indicates the number of nonzero constraint coefficients to be added to the
constraint matrix. This specifiesthe length of thearraysr mat i nd and r mat val .

erhs

An array of lengthr cnt containing the right-hand side term for each constraint to be
added to the CPLEX problem object.

*sense

An array of lengthr cnt containing the sense of each constraint to be added to the
CPLEX problem object. May be NULL, in which case the new constraints are created as
equality constraints. Possible values of this argument appear in the table.

rmatbeg

Anarray used withr mat i nd and r et val to define the rows to be added.
srmatind

An array used withr mat beg and r et val to define the rows to be added.
srmatval

An array used withr mat beg and r mat i nd to define the rowsto be added. The format
issimilar to the format used to describe the constraint matrix in the routine CPXcopyl p
(see description of mat beg, mat cnt, mat i nd, and mat val in that routine), but the
nonzero coefficients are grouped by row instead of columninthearray r mat val . The
nonzero elements of every row must be stored in sequential locationsin this array from
positionr mat beg[i] tor mat beg[i +1] -1 (or fromr mat beg[i] tonzcnt -1
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ifi =rcnt - 1). Eachentry, r mat i nd[ i ], indicates the column index of the
corresponding coefficient, r mat val [ i ] . Unlike CPXcopy! p, al rows must be
contiguous, and r mat beg[ 0] must be 0.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXbaropt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXbar opt (CPXCENVptr env,
CPXLPptr 1p)

Theroutine CPXbar opt may be used to find asolutionto a linear program (LP),
quadratic program (QP), or quadratically constrained program (QCP) by means of the
barrier algorithm at any time after the problem is created by acall to

CPXcr eat epr ob. The optimization results are recorded in the CPLEX problem
object.

Example

status = CPXbaropt (env, |p);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

The routine returns zero unless an error occurred during the optimization. Exampl es of
errorsinclude exhausting available memory (CPXERR _NO_ MEMORY) or encountering
invalid datainthe CPLEX problem object (CPXERR_NO PROBLEM. Exceedinga
user-specified CPLEX limit or proving the model infeasible or unbounded are not
considered errors. Note that a zero return value does not necessarily mean that a
solution exists. Use query routines CPXsol ni nf o, CPXget st at, and

CPXsol uti on toobtain further information about the status of the optimization.
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CPXbasicpresolve

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXbasi cpresol ve( CPXCENVptr env,
CPXLPptr Ip,
doubl e * redl b,
doubl e * redub,
int * rstat)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXbasi cpr esol ve performs bound strengthening and detects
redundant rows. CPXbasi cpr esol ve does not create a presolved problem. This
routine cannot be used for quadratic programs.

Valuesforrstat[i]:
Oif rowi isnot redundant
-lif rowi isredundant

Example

status = CPXbasicpresolve (env, |p, reducelb, reduceub, rowstat);

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
olp
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
eredlb
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An array to receive the strengthened lower bounds. The array must be of length at least
the number of columnsin the LP problem object. May be NULL.

eredub

An array to receive the strengthened upper bounds. The array must be of length at least
the number of columnsin the LP problem object. May be NULL.

erstat

An array to receive the status of the row. The array must be of length at least the number
of rowsin the LP problem object. May be NULL.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXbinvacol
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXbi nvacol ( CPXCENVptr env,
CPXCLPptr | p,
int j,
doubl e * x)
Description
Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.
The routine CPXbi nvacol computes the representation of the j-th column in terms of
the basis. In other words, it solves Bx = Aj.
Parameters env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
o|p
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
y
An integer that indicates the index of the column to be computed.
X
An array containing the solution of Bx = Aj. The array must be of length at least equal to
the number of rowsin the problem.
Returns The routine returns zero on success and nonzero if an error occurs.
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CPXbinvarow

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXbi nvar ow{ CPXCENVpt r env,
CPXCLPptr |p,
int i,
doubl e * Zz)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXbi nvar ow computesthe i-th row of BinvA where Binv represents
theinverse of the matrix B and juxtaposition indicates matrix multiplication. In other
words, it computes the i-th row of the tableau.

*env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

o|p
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.

oi
An integer that indicates the index of the row to be computed.

°z
An array containing the i-th row of BinvA. The array must be of length at least equal to
the number of columnsin the problem.

The routine returns zero on success and nonzero if an error occurs.
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CPXbinvcol

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXbi nvcol (CPXCENVptr env,
CPXCLPptr |p,
int j,
doubl e * x)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXbi nvcol computesthe j-th column of the basisinverse.

senv
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX LP problem object, as returned by CPXcr eat epr ob.
|
An integer that indicates the index of the column of the basisinverse to be computed.
X
An array containing thej-th column of Binv (theinverse of the matrix B). The array must

be of length at least equal to the number of rowsin the problem.

The routine returns zero on success and nonzero if an error occurs.
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CPXbinvrow

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXbi nvr ow( CPXCENVptr env,
CPXCLPptr |p,
int i,
doubl e * y)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXbi nvr ow computes the i-th row of the basis inverse.

senv
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
‘Ip
A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.
o
An integer that indicates the index of the row to be computed.
°y
An array containing the i-th row of Binv (the inverse of the matrix B). The array must be

of length at least equal to the number of rows in the problem.

The routine returns zero on success and nonzero if an error occurs.
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CPXboundsa

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXboundsa( CPXCENVptr env,

CPXCLPptr |p,

int begin,

int end,

doubl e * | bl ower,
doubl e * | bupper,
doubl e * ubl ower,
doubl e * ubupper)

Theroutine CPXboundsa is used to access ranges for lower and/or upper bound
values. The beginning and end of the range must be specified. Information for variable
j ,wherebegin < j < end,isreturnedinposition (j - begi n) of thearrays

| bl ower, | bupper, ubl ower, and ubupper.

Note: If only lower bound ranges are desired, then both | bl ower and
| bupper should be non-NULL, and ubl ower and ubupper can be NULL.

Example

status = CPXboundsa (env, |p, 0, CPXgetnuntols(env,I|p)-1,
| bl ower, | bupper, ublower, ubupper);

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*begin

An integer indicating the beginning of the range of ranges to be returned.
*end

An integer indicating the end of the range of ranges to be returned.
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Returns

|Iblower

An array where the lower bound lower range values are to be returned. The length of this
array must beat least (end - begin + 1).May beNULL.

slbupper

An array where the lower bound upper range values are to be returned. The length of this
array must beat least (end - begin + 1).May beNULL.

eublower

An array where the upper bound lower range values are to be returned. The length of this
array must beat least (end - begin + 1).MaybeNULL.

*ubupper

An array where the upper bound upper range values are to be returned. Thelength of this
array must be at least (end - begin + 1).May beNULL.

Example

status = CPXboundsa (env, |p, 0, CPXgetnuntols(env,I|p)-1,
I bl ower, | bupper, ublower, ubupper);

The routine returns zero on success and nonzero if an error occurs. Thisroutine failsif
no basis exists.
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CPXbranchcallbackbranchbds

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXbranchcal | backbr anchbds( CPXCENVptr env,
void * chdata,
int wherefrom
doubl e nodeest,
int cnt,
const int * indices,
const char * lu,
const int * bd,
voi d * userhandl e,
int * seqnum.p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXbr anchcal | backbr anchbds specifiesthe branchesto be taken
from the current node. It may be called only from within a user-written branch callback
function.

Branch variables are in terms of the original problem if the parameter
CPX_PARAM M PCBREDLP is set to CPX_OFF before the call to CPXmi popt that
callsthe callback. Otherwise, branch variables are in terms of the presolved problem.
*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
«cbdata

A pointer passed to the user-written callback. This argument must be the value of
cbdat a passed to the user-written callback.

wherefrom
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Returns

An integer value that indicates where the user-written callback was called from. This
argument must be the value of wher ef r ompassed to the user-written callback.

*nodeest

A double that indicates the value of the node estimate for the node to be created with this
branch. The node estimate is used to select nodes from the branch & cut tree with certain
values of the NodeSel parameter.

ecnt

An integer. Theinteger indicates the number of bound changes that are specified in the
arraysi ndi ces, | u, and bd.

sindices

An array. Together with | u and bd, this array defines the bound changes for the branch.
Theentry i ndi ces[i] istheindex for the variable.

°lu

An array. Together withi ndi ces and bd, thisarray defines the bound changesfor each
of the created nodes. Theentry | u[ i ] isone of the three possible values indicating
which bound to change: L for lower bound, U for upper bound, or B for both bounds.

*bd

An array. Together withi ndi ces and| u, thisarray definesthe bound changesfor each
of the created nodes. Theentry bd[ i ] indicates the new value of the bound.

euserhandle

A pointer to user private data that should be associated with the node created by this
branch. May be NULL.

sseqnum_p

A pointer to an integer. On return, that integer will contain the sequence number that
CPLEX has assigned to the node created from this branch. The sequence number may be
used to select this node in later calls to the node callback.

The routine returns zero on success and nonzero if an error occurs.
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CPXbranchcallbackbranchconstraints

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXbranchcal | backbranchconst rai nt s( CPXCENVptr env,

void * chdata,

int wherefrom

doubl e nodeest,

int rent,

int nzent,

const double * rhs,
const char * sense,
const int * rmatbeg,
const int * rmatind,
const double * rmatval,
voi d * userhandl e,
int * seqnum.p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXbr anchcal | backbr anchconst r ai nt s specifies the branchesto
be taken from the current node when the branch is specified by adding one or more
constraints to the node problem. It may be called only from within auser-written branch
callback function.

Constraints are in terms of the original problem if the parameter
CPX_PARAM M PCBREDLP is set to CPX_OFF before the call to CPXmi popt that
callsthe callback. Otherwise, constraints arein terms of the presolved problem.

Table 1: Values of sensg|i]

| ess than or equal to constraint

m

equal to constraint

greater than or equal to constraint
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Parameters

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
scbdata

A pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value that indicates where the user-written callback was called from. This
parameter must be the value of wher ef r ompassed to the user-written callback.

*nodeest

A double that indicates the value of the node estimate for the node to be created with this
branch. The node estimate is used to select nodes from the branch & cut tree with certain
values of the NodeSel parameter.

erent
An integer that indicates the number of constraints for the branch.
*nzent

An integer that indicates the number of nonzero constraint coefficients for the branch.
This specifies the length of the arraysr mat i nd and r nat val .

erhs

An array of lengthr cnt containing the right-hand side term for each constraint for the
branch.

*sense

An array of lengthr cnt containing the sense of each constraint to be added for the
branch. Values of the sense appear in Table 1.

rmatbeg

An array that withr mat i nd and r nat val defines the constraints for the branch.
srmatind

An array that with r mat beg and r nat val defines the constraints for the branch.
srmatval

An array that with r mat beg and r nat i nd defines the constraints for the branch. The
format is similar to the format used to describe the constraint matrix in the routine
CPXaddr ows. Every row must be stored in sequential locationsin this array from
position rmat beg[i] tor mat beg[i +1] - 1 (or fromr mat beg[i] tonzent -1
ifi =rcnt - 1). Eachentry, r mat i nd[ i ], indicates the column index of the
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corresponding coefficient, r mat val [ i ] . All rows must be contiguous, and
r mat beg[ 0] must be 0.

euserhandle

A pointer to user private data that should be associated with the node created by this
branch. May be NULL.

sseqnum_p

A pointer to an integer that, on return, will contain the sequence number that CPLEX has
assigned to the node created from this branch. The sequence number may be used to
select thisnode in later calls to the node callback.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXbranchcallbackbranchgeneral

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXbranchcal | backbranchgener al (CPXCENVptr env,

void * chdata,

int wherefrom

doubl e nodeest,

int varcnt,

const int * varind,
const char * varlu,
const int * varbd,
int rent,

int nzcnt,

const double * rhs,
const char * sense,
const int * rmatbeg,
const int * rmatind,
const double * rmatval,
void * userhandl e,
int * seqnum.p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXbr anchcal | backbr anchgener al specifiesthe branchesto be
taken from the current node when the branch includes variable bound changes and
additional constraints. It may be called only from within a user-written branch callback
function.

Branch variables are in terms of the original problem if the parameter
CPX_PARAM M PCBREDLP is set to CPX_OFF beforethe call to CPXmi popt that
callsthe callback. Otherwise, branch variables arein terms of the presolved problem.
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Table 1: Values of varluli]

change the | ower bound

change the upper bound

change both uppder and | ower bounds

Table 2: Values of sensd|i]

l ess than or equal to constraint

equal to constraint

greater than or equal to constraint

Parameters

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
scbdata

A pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value that indicates where the user-written callback was called from. This
parameter must be the value of wher ef r ompassed to the user-written callback.

enodeest

A double that indicates the value of the node estimate for the node to be created with this
branch. The node estimate is used to select nodes from the branch & cut tree with certain
values of the NodeSel parameter.

evarcnt

An integer that indicates the number of bound changes that are specified in the arrays
varind,varl u,andvar bd.

evarind

Together with varl u and varbd, thisarray defines the bound changes for the branch. The
entry var i nd[ i ] istheindex for the variable.

evarlu

Together with var i nd and var bd, thisarray defines the bound changes for the branch.
Theentry var | u[ i ] isone of three possible values indicating which bound to change.
Those values appear in Table 1.

evarbd

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 142



CPXbranchcallbackbranchgeneral

Returns

Together withvar i nd andvar | u, thisarray defines the bound changes for the branch.
Theentry var bd[ i ] indicates the new value of the bound.

erent
An integer that indicates the number of constraints for the branch.
*nzent

An integer that indicates the number of nonzero constraint coefficients for the branch.
This specifies the length of the arraysr mat i nd and r mat val .

erhs

An array of lengthr cnt containing the right-hand side term for each constraint for the
branch.

*sense

An array of lengthr cnt containing the sense of each constraint to be added for the
branch. Possible values appear in Table 2.

rmatbeg

An array that with r mat beg and r mat i nd defines the constraints for the branch.
srmatind

An array that with r mat beg and r mat i nd defines the constraints for the branch.
srmatval

An array that with r mat beg and r nat i nd defines the constraints for the branch. The
format is similar to the format used to describe the constraint matrix in the routine
CPXaddr ows. Every row must be stored in sequential locationsin this array from
position rmat beg[i] tor mat beg[i +1] - 1 (or fromr mat beg[i] tonzent -1
ifi =rcnt - 1). Eachentry, r nat i nd[ i ], indicates the column index of the
corresponding coefficient, r mat val [ i ] . All rows must be contiguous, and

r mat beg[ 0] must beO.

euserhandle

A pointer to user private data that should be associated with the node created by this
branch. May be NULL.

sseqnum_p

A pointer to an integer that, on return, will contain the sequence number that CPLEX has
assigned to the node created from this branch. The sequence number may be used to
select this node in later calls to the node callback.

The routine returns zero on success and nonzero if an error occurs.
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CPXbtran

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXbtran( CPXCENVptr env,
CPXCLPptr | p,
doubl e * vy)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXbt r an solvesxTB = yT and putsthe answer iny. B isthe basis matrix.

senv
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
.|p
A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.
°y
An array that holds the right-hand side vector on input and the solution vector on output.

The array must be of length at least equal to the number of rowsin the LP problem
object.

The routine returns zero on success and nonzero if an error occurs.
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CPXcheckaddcols

Category
Definition File
Include Files

Synopsis

Description

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcheckaddcol s( CPXCENVptr env,
CPXCLPptr |p,
int ccnt,
int nzcnt,
const double * obj,
const int * cmatbeg,
const int * cmatind,
const double * cmatval,
const double * |b,
const double * ub,
char ** col nanme)

Theroutine CPXcheckaddcol s validates the arguments of the corresponding routine
CPXaddcol s. Thisdatachecking routine isavailablein source format in thefile
check. ¢ provided with the standard CPLEX distribution. To call thisroutine, you
must compile and link check. ¢ with your program as well asthe CPLEX Callable
Library.

Theroutine CPXcheckaddcol s hasthe same argument list as the routine
CPXaddcol s. Thesecond argument, | p, istechnically a pointer to a constant LP
object of type CPXCLPpt r rather than type CPXLPpt r, as thisroutinewill not modify
the model. For most user applications, this distinction is unimportant.

Example
status = CPXcheckaddcols (env, |p, ccnt, nzcnt, obj, cmatbeg,

cmatind, cmatval, |b, ub, newcol nane);

Theroutine returns nonzero if it detects an error in thedata; it returns zero if it does not
detect any data errors.
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CPXcheckaddrows

Category
Definition File
Include Files

Synopsis

Description

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcheckaddr ows( CPXCENVptr env,
CPXCLPptr |p,
int ccnt,
int rent,
int nzent,
const double * rhs,
const char * sense,
const int * rmatbeg,
const int * rmatind,
const double * rmatval,
char ** col nane,
char ** rownane)

Theroutine CPXcheckaddr ows validates the arguments of the corresponding routine
CPXaddr ows. Thisdatachecking routine isavailable in source format in the file
check. ¢ provided with the standard CPLEX distribution. To call this routine, you
must compile and link check. ¢ with your program aswell asthe CPLEX Callable
Library.

The routine CPXcheckaddr ows has the same argument list as CPXaddr ows. The
second argument, | p, istechnically a pointer to a constant LP object of type
CPXCLPpt r rather than type CPXLPpt r, as thisroutine will not modify the model.
For most user applications, this distinction is unimportant.

Example

status = CPXcheckaddrows (env, Ip, ccnt, rcnt, nzcnt, rhs,
sense, rmatbeg, rmatind, rmatval,
newcol nanme, new ownane);

Theroutine returns nonzero if it detects an error inthe data; it returns zero if it does not
detect any data errors.
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CPXcheckax
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis doubl e CPXPUBLI C CPXcheckax( CPXCENVptr env,
CPXCLPptr | p,
int * imx_p,
int scalrintype)
Description
Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.
Theroutine CPXcheckax findsthe L?norm of Ax - b. That is, thisroutine checksfor
numeric (roundoff) error in the computation of x (the resident solution) by putting it into
that formulaand determining which row has the maximum error from zero. Thisroutine
also returns, in one of its arguments, the index of the row with the maximum error from
zero.
To get the L? norm for the scaled problem, set the parameter scal ri ntype = 1.
Parameters env

The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
‘Ip

A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.
simax_p

A pointer to the index of the row with the maximum absolute value in Ax - b. If no
solution exists, *i max_pissetto- 1.

sscalrimtype

An integer that indicates the type of scaling to be applied to the returned L? norm. When
this parameter isequal to O (zero), the returned L? norm will be unscaled. Otherwise, the
L? norm has the same scaling as that applied to the problem currently in memory.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 147



CPXcheckax

Returns If successful, the routine returns the L? norm of Ax - b, where x is the resident solution.
If no such solution exists, -1.0 is returned.
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CPXcheckchgcoeflist

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXcheckchgcoef|i st (CPXCENVptr env,
CPXCLPptr |p,
int nuntoefs,
const int * rowist,
const int * collist,
const double * vallist)

The routine CPXcheckchgcoef | i st validates the arguments of the corresponding
routine CPXchgcoef | i st . Thisdatachecking routineisavailablein sourceformat in
thefilecheck. ¢ provided with the standard CPLEX distribution. To call thisroutine,
you must compile and link check. ¢ with your program as well asthe CPLEX
Callable Library.

The routine CPXcheckchgcoef | i st hasthe same argument list as

CPXchgcoef | i st. Thesecond argument, | p, istechnically apointer to aconstant LP
object of type CPXCLPpt r rather than type CPXLPpt r, as thisroutine will not modify
the model. For most user applications, this distinction is unimportant.

Example

status = CPXcheckchgcoeflist (env, Ip, nuntoefs, rowi st,
collist, vallist);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
enumcoefs

The number of coefficients to check, or, equivalently, the length of the arraysr ow i st ,
collist,andvallist.

erowlist

An array of length nuntoef s that withcol | i st andval | i st indicatesthe
coefficients to check.
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collist

An array of length nuntoef s that withrowl i st andval | i st indicatesthe
coefficients to check.

evallist

An array of length nuncoef s that withrowl i st andcol | i st indicatesthe
coefficientsto change. Theentriesr ow i st [ k] ,col li st[k],andval | i st[K]
indicate that the matrix coefficientinrow r ow i st [ k] and columncol |i st [ k]
should be checked with respect to thevalueval | i st[ K] .

Returns Theroutine returns nonzero if it detects an error inthe data; it returns zero if it does not
detect any data errors.
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CPXcheckcopyctype

Category
Definition File
Include Files

Synopsis

Description

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcheckcopyctype( CPXCENVptr env,
CPXCLPptr | p,
const char * xctype)

Theroutine CPXcheckcopyct ype validatesthe arguments of the corresponding
CPXcopyct ype routine. This data checking routine isfound in source format in the
filecheck. c whichis provided with the standard CPLEX distribution. To call this
routine, you must compileand link check. ¢ with your program aswell asthe CPLEX
Callable Library.

The routine CPXcheckcopyct ype hasthe same argument list as CPXcopyct ype.
The second argument, | p, istechnically a pointer to a constant LP object of type
CPXCLPpt r rather than type CPXLPpt r, as thisroutine will not modify the model.
For most user applications, this distinction is unimportant.

Example

status = CPXcheckcopyctype (env, |p, ctype);

Theroutine returns nonzero if it detects an error in thedata; it returnszero if it does not
detect any data errors.
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CPXcheckcopylp

Category
Definition File
Include Files

Synopsis

Description

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXcheckcopyl p( CPXCENVptr env,
CPXCLPptr |p,
int nuntols,
int nuntows,
int objsen,
const double * obj,
const double * rhs,
const char * sense,
const int * matbeg,
const int * matcnt,
const int * matind,
const double * matval,
const double * Ib,
const double * ub,
const double * rngval)

The routine CPXcheckcopy! p validates the arguments of the corresponding routine
CPXcopyl p. Thisdatachecking routineisavailable in sourceformat in thefile
check. ¢ whichisprovided with the standard CPLEX distribution. To call thisroutine,
you must compile and link check. ¢ with your program as well as the CPLEX
Callable Library.

Theroutine CPXcheckcopyl p hasthe same argument list as the routine

CPXcopyl p. Thesecond argument, | p, istechnically apointer to aconstant L P object
of type CPXCLPpt r rather than type CPXLPpt r, as this routine will not modify the
model. For most user applications, this distinction is unimportant.

Example

status = CPXcheckcopylp (env, |p, nuntols, nunrows, objsen, obj,
rhs, sense, matbeg, matcnt, matind,
matval , |b, ub, rngval);

Theroutine returns nonzero if it detects an error in thedata; it returns zero if it does not
detect any data errors.
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CPXcheckcopylpwnames

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXcheckcopyl pwnanmes( CPXCENVptr env,
CPXCLPptr | p,
int nuntol s,
int nuntows,
int objsen,

const double * obj,
const double * rhs,
const char * sense,
const int * matbeg,
const int * matcnt,
const int * matind,
const double * matval,
const double * Ib,
const double * ub,
const double * rngval,
char ** col nane,

char ** rownane)

Description Theroutine CPXcheckcopyl pwnanes validates the arguments of the corresponding
routine CPXcopy!l pwnanes. Thisdata checking routineisavailablein source format
inthefilecheck. ¢ provided with the standard CPLEX distribution. To call this
routine, you must compile and link check. ¢ with your application aswell asthe
CPLEX Callable Library.

Theroutine CPXcheckcopyl pwnanes hasthe same argument list as the routine
CPXcopyl pwnanes. The second argument, | p, istechnically a pointer to a constant
LP object of type CPXCLPpt r rather than type CPXLPpt r, asthisroutine will not
modify the model. For most user applications, this distinction is unimportant.

Example

status = CPXcheckcopyl pwnanmes (env,
I'p,
nuncol s,
nunT ows,
obj sen,
obj ,
rhs,
sense,
mat beg,
mat cnt,
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mat i nd,
mat val ,

I b,

ub,
rngval ,
col nane,
rownane) ;

Returns Theroutine returns nonzero if it detects an error inthe data; it returns zero if it does not
detect any data errors.
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CPXcheckcopyqgpsep

Category
Definition File
Include Files

Synopsis

Description

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcheckcopygpsep(CPXCENVptr env,
CPXCLPptr | p,
const double * gsepvec)

Theroutine CPXcheckcopyqgpsep validates the argument of the corresponding
CPXcopyqgpsep routine. Thisdatachecking routineis found in source format in the
filecheck. ¢ provided with the standard CPLEX distribution. To call thisroutine, you
must compile and link check. ¢ with your program aswell asthe CPLEX Callable
Library.

The routine CPXcheckcopygpsep hasthe same argument list as CPXcopyqpsep.
The second argument, | p, istechnically a pointer to a constant LP object of type
CPXCLPpt r rather than type CPXLPpt r, as thisroutine will not modify the model.
For most user applications, this distinction is unimportant.

Example

status = CPXcheckcopyqgpsep (env, |p, gsepvec);

The routine returns nonzero if it detects an error in the datg; it returns zero if it does not
detect any data errors.
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CPXcheckcopyquad

Category
Definition File
Include Files

Synopsis

Description

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcheckcopyquad( CPXCENVptr env,
CPXCLPptr |p,
const int * gmatbeg,
const int * gmatcnt,
const int * gmatind,
const double * gmatval)

The routine CPXcheckcopyquad validates the arguments of the corresponding
CPXcopyquad routine. This data checking routineisfound in source format in the
filecheck. c whichis provided with the standard CPLEX distribution. To call this
routine, you must compileand link check. ¢ with your program aswell asthe CPLEX
Callable Library.

Theroutine CPXcheckcopyquad hasthe same argument list as CPXcopyquad. The
second argument, | p, istechnically a pointer to a constant LP object of type
CPXCLPpt r rather than type CPXLPpt r, as thisroutine will not modify the model.
For most user applications, this distinction is unimportant.

Example
status = CPXcheckcopyquad (env, |p, gmatbeg, qmatcnt,

gmatind, gmatval);

The routine returns nonzero if it detects an error in the datg; it returns zero if it does not
detect any data errors.
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CPXcheckcopysos

Category
Definition File
Include Files

Synopsis

Description

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcheckcopysos( CPXCENVptr env,
CPXCLPptr |p,
int nunsos,
int nunsosnz,
const char * sostype,
const int * sospri,
const int * sosbeg,
const int * sosind,
const double * sosw)

The routine CPXcheckcopysos validates the arguments of the corresponding
CPXcopysos routine. This data checking routine isfound in source format in the file
check. c whichisprovided with the standard CPLEX distribution. To call thisroutine,
you must compile and link check. ¢ with your program as well as the CPLEX
Callable Library.

The CPXcheckcopysos routine has the same argument list as the CPXcopysos
routine. The second argument, | p, istechnically a pointer to a constant LP object of
type CPXCLPpt r rather than type CPXLPpt r, as this routine will not modify the
model. For most user applications, this distinction is unimportant.

Example
status = CPXcheckcopysos (env, |p, nunsos, nunsosnz, sostype, sospri,

sosbeg, sosind, sosw);

Theroutine returns nonzero if it detects an error inthe data; it returnszero if it does not
detect any data errors.
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CPXcheckpib

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis doubl e CPXPUBLI C CPXcheckpi b( CPXCENVptr env,
CPXCLPptr | p,

int * ijmx_p,
int scalrintype)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXcheckpi b finds the L?norm of cB'-?B, where ? represents dual
solution valuesand B representsthe basis. That is, this routine checks for numeric
(roundoff) error in the computation of ? by putting ? into the equation that defines it
and then returning the value of the maximum deviation from zero of the elements of the
resulting residual vector. Thisroutine also returns, in one of its arguments, the index of
the basic variable corresponding to this maximum.

To get the L? norm for the scaled problem, set the parameter scal ri ntype = 1.

Parameters env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
‘Ip
A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.
sijmax_p

A pointer to the row or column with the maximum absolute value in cBT-?TB. If

*i j max_p correspondsto arow numbered r owi ndex (either a slack row or aranged
row), *i j max_pis-1 - row ndex.If nosolutionexists, *i j max_pissettoa
large integer.

sscalrimtype
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An integer that indicates the type of scaling to be applied to the returned L? norm. When
this parameter is equal to O (zero), the returned L? norm is unscaled. Otherwise, the L?
norm has the same scaling as that applied to the problem currently in memory.

Returns If successful, this routine returns the L? norm of cBT-?TB. If a basic solution does not
exist, -1.0 is returned.
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CPXcheckvals

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcheckval s( CPXCENVptr env,
CPXCLPptr |p,
int cnt,
const int * row nd,
const int * colind,
const double * val ues)

Theroutine CPXcheckval s checksan array of indicesand a corresponding array of
valuesfor input errors. The routine is useful for validating the arguments of problem
modification routines such as CPXchgcoef | i st, CPXchgbds, CPXchgobj , and
CPXchgr hs. Thisdatachecking routineis available in source format inthe file
check. ¢ provided with the standard CPLEX distribution. To call this routine, you
must compile and link check. ¢ with your program aswell asthe CPLEX Callable
Library.

Example

Consider the following call to CPXchgobj :

status = CPXchgobj (env, Ip, cnt, indices, values);

The parameters to this routine could be checked with acall to CPXcheckval s like
this:

status = CPXcheckval s (env, |p, cnt, NULL, indices, values);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
ecnt

The length of the indices and values arrays to be examined.

erowind

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 160



CPXcheckvals

An array containing row indices. May be NULL.
«colind

An array containing column indices. May be NULL.
*values

An array of values. May be NULL.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXchghbds

Category

Global Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXchgbds( CPXCENVptr env,

CPXLPptr Ip,

int cnt,

const int * indices,
const char * lu,
const double * bd)

Description The routine CPXchgbds is used to change the upper or lower bounds on a set of
variables of aproblem. Several bounds can be changed at once, with each bound
specified by the index of the variable with which it is associated. The value of avariable
can be fixed at one value by setting the upper and lower bounds to the same value.
Example

status = CPXchgbds (env, Ip, cnt, indices, lu, bd);
Values of lu indicating lower or upper bound in indiceqj]
lulj] ='u bd[j] is an upper bound
lulj] ='L bd[j] is a | ower bound
lulj] ='B bd[j] is the lower and
upper bound
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«cnt

An integer that indicates the total number of bounds to be changed, and thus specifiesthe
length of the arraysi ndi ces, | u, and bd.

sindices
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An array of length cnt containing the numeric indices of the columns corresponding to
the variables for which bounds are to be changed.

°lu

An array of length cnt containing characters that indicate whether the corresponding
entry inthe array bd specifies the lower or upper bound on columni ndi ces[j].
Possible values appear in the table.

*bd

An array of length cnt containing the new values of the upper or lower bounds of the
variables present ini ndi ces.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXchgcoef

Category
Definition File
Include Files

Synopsis

Description

See Also

Parameters

See Also

See Also

See Also

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXchgcoef (CPXCENVptr env,
CPXLPptr Ip,
int i,
int j,
doubl e newal ue)

Theroutine CPXchgcoef isusedto changeasingle coefficient in the constraint
matrix, linear objective coefficients, right-hand side, or ranges of a CPLEX problem
object. The coefficient is specified by its coordinatesin the constraint matrix. When you
change matrix coefficients from zero to nonzero values, be sure that the corresponding
row and column indices exist in the problem, sothat - 1 <i < CPXgethnumrows(env,|p)
and-2 <] < CPXgetnumcols(env,ip)

Example

status = CPXchgcoef (env, |p, 10, 15, 23.2);

CPXchgobj , CPXchgr hs, CPXchgr ngval

‘env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

CPXchgobj , CPXchgr hs, CPXchgr ngval
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

CPXchgobj , CPXchgr hs, CPXchgr ngval
oi

An integer that indicates the numeric index of the row in which the coefficient islocated.
Thelinear objective row isreferenced withi = - 1.

CPXchgobj , CPXchgr hs, CPXchgr ngval
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See Also

See Also

Returns

y
An integer that indicates the numeric index of the column in which the coefficient is
located. The RHS column isreferenced withj = - 1. Therange value columnis
referenced withj = -2.1fj = -2 isspecifiedandrow i isnot aranged row, an error
statusiis returned.
CPXchgobj , CPXchgr hs, CPXchgr ngval

*newvalue

The new value for the coefficient being changed.
CPXchgobj , CPXchgr hs, CPXchgr ngval

The routine returns zero on success and nonzero if an error occurs.
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CPXchgcoeflist

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXchgcoefli st (CPXCENVptr env,
CPXLPptr Ip,
int nuntoefs,
const int * rowist,
const int * collist,
const double * vallist)

The routine CPXchgcoef | i st isused to change alist of matrix coefficients of a
CPLEX problem object. Thelist isprepared asaset of triples(i, j, val ue), where
i istherow index,j isthecolumnindex, andval ue isthenew value. Thelist may be
in any order.

Note:The corresponding rows and columns must already exist in the CPLEX
problem object.

This routine cannot be used to change objective, right-hand side, range, or bound
coefficients.

Duplicate entries, that is, two tripletswith identical i and j , are not allowed.

When you build or modify your model with thisroutine, you can verify that the results
areasyou intended by calling CPXcheckchgcoef | i st during application
development.

Example

status = CPXchgcoeflist (env, |p, nuntoefs, rowist, collist, vallist);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
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enumcoefs

The number of coefficients to change, or, equivalently, the length of the arrays
rowist,collist,andvallist.

erowlist

An array of length nuntoef s that withcol | i st andval | i st indicatesthe
coefficients to change.

collist

An array of length nuntoef s that withrowl i st andval | i st indicatesthe
coefficients to change.

evallist

An array of length nuntoef s that withrowl i st andcol | i st indicatesthe
coefficientsto change. Theentriesr ow i st [ k] ,col li st[k],andval | i st[K]
indicate that the matrix coefficientinrow r ow i st [ k] and columncol | i st [ k]
should be changed to thevalueval | i st [ k] .

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXchgcolname

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXchgcol name( CPXCENVptr env,
CPXLPptr Ip,
int cnt,

const int * indices,
char ** newnane)

Description Theroutine CPXchgcol nane changes the names of variables in a CPLEX problem
object. If thisroutine is performed on a problem object with no variable names, default
names are created before the change is made.

See Also CPXdel nanes

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

See Also CPXdel nanes

olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

See Also CPXdel nanes
«cnt
An integer that indicates the total number of variable namesto be changed. Thus cnt
specifies the length of the arraysi ndi ces and newnane.
See Also CPXdel nanes
eindices
An array of length cnt containing the numeric indices of the variables for which the
names are to be changed.
See Also CPXdel nanes

‘newname
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An array of length cnt containing the strings of the new variable names for the columns
specifiedini ndi ces.

See Also CPXdel nanes

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXchgctype

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXchgctype( CPXCENVptr env,

CPXLPptr Ip,

int cnt,

const int * indices,
const char * xctype)

Description Theroutine CPXchgct ype isused to change the types of a set of variables of a
CPLEX problem object. Severa types can be changed at once, with each type specified
by the index of the variable with which it is associated.

Note: Ifa variable is to be changed to binary, a callto CPXchgbds should
also be made to change the bounds to 0 (zero) and 1 (one).
Table 1: Values of elements of ctype
CPX_CONTI NUOUS C make colum i ndices[j]
conti nuous
CPX_BI NARY B make col um i ndices[j]
bi nary
CPX_| NTEGER | make col umm i ndi ces[j]
general integer
CPX_SEM CONT S make colum i ndices[j]
sem - conti nuous
CPX_SEM | NT N make col um i ndices[j]
seni -i nteger
Example
status = CPXchgctype (env, |p, cnt, indices, ctype);
Parameters env

A pointer to the CPLEX environment as returned by the CPXopenCPLEX routine.
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olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«cnt

An integer that indicates the total number of types to be changed, and thus specifies the
length of the arraysi ndi ces and ct ype.

sindices

An array containing the numeric indices of the columns corresponding to the variables
the types of which are to be changed.

*xctype

An array containing characters that represent the new types for the columns specified in
indices. Possible valuesfor ct ype[ j ] appear in Table 1.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXchgname
Category Global Function
Definition File cpl ex. h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXchgname( CPXCENVptr env,
CPXLPptr Ip,
int key,
intij,
const char * newnane_str)
Description Theroutine CPXchgnane changesthe name of aconstraint or the name of avariablein

a CPLEX problem object. If thisroutineis performed on a problem object with no row
or column names, default names are created before the change is made.

Example

status = CPXchgnane (env, Ip, 'c', 10, "namel0");

Values of key
key = 'r' change row name
key = '¢' change col utm name
See Also CPXdel nanes
Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
See Also CPXdel nanes
nlp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
See Also CPXdel nanes

*key

A character to indicate whether arow name or a column name should be changed.
Possible values appear in the table.
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See Also CPXdel nanes
'U
An integer that indicates the numeric index of the column or row for which the nameisto
be changed.

See Also CPXdel nanes
enewname_str

A pointer to a character string containing the new name.
See Also CPXdel nanes

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXchgobj

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXchgobj (CPXCENVptr env,
CPXLPptr Ip,
int cnt,
const int * indices,
const double * val ues)

Theroutine CPXchgobj isused to change the linear objective coefficients of a set of
variablesin a CPLEX problem object.

Example

status = CPXchgobj (env, Ip, cnt, indices, values);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«cnt

An integer that indicates the total number of objective coefficients to be changed, and
thus specifies the length of the arraysi ndi ces and val ues.

sindices

An array of length cnt containing the numeric indices of the columns corresponding to
the variables for which objective coefficients are to be changed.

svalues
An array of length cnt containing the new values of the objective coefficients of the
variables specified ini ndi ces.

The routine returns zero on success and nonzero if an error occurs.
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CPXchgobjsen
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis voi d CPXPUBLI C CPXchgobj sen( CPXCENVptr env,
CPXLPptr Ip,
int maxorm n)
Description The routine CPXchgobj sen isused to change the sense of the optimization for a

problem, to maximization or minimization.

Note: For problems with a quadratic objective function, changing the
objective sense may make the problem unsolvable. Further changes to the
quadratic coefficients may then be required to restore the convexity
(concavity) of a minimization (maximization) problem.

Values of maxor min

CPX_M N (1) new sense is nininze
CPX_MAX (-1) new sense i s maxinmze

Example

CPXchgobj sen (env, |p, CPX_MAX);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*maxormin

An integer that indicates the new sense of the problem.
Returns This routine does not return aresult.
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CPXchgprobname

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

ILOG

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXchgprobnane( CPXCENVptr env,
CPXLPptr Ip,
const char * probname_str)

The routine CPXchgpr obnane isused to change the name of the current problem.

Example

status = CPXchgprobnane (env, |p, probnane);

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
eprobname_str

The new name of the problem.

The routine returns zero on success and nonzero if an error occurs.
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CPXchgprobtype
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXchgpr obt ype( CPXCENVptr env,
CPXLPptr Ip,
int type)
Description Theroutine CPXchgpr obt ype is used to change the current problem to arelated

problem. The problem types that can be used appear in the table.

Table 1: Problem Types

Val ue Synbol i ¢ Const ant Meani ng

0 CPXPROB_LP Li near program no ctype
or quadratic data stored.
1 CPXPROB_M LP Problemw th ctype

i nformation.

3 CPXPROB_FI XEDM LP Problemwith ctype

i nformation, integer
variables fixed.

5 CPXPROB_QP Problemwith quadratic
data stored.

6 CPXPROB_ZERCEDQP Problemwith quadratic
data stored, ignoring Q
7 CPXPROB_M QP Problemw th quadratic
data and ctype

i nformation.

8 CPXPROB_FI XEDM QP Problemwith quadratic
data and ctype
information, integer
variabl es fixed.

10 CPXPROB_QCP Problemwith quadratic
constraints.

11 CPXPROB_M QCP Problemw th quadratic
constraints and ctype

i nformation.

A mixed integer problem (CPXPROB_M LP or CPXPROB_M QP) can be changed to a
problem (CPXPROB_FI XEDM LP or CPXPROB_FI XEDM QP) where bounds on
integer variables are fixed to the values attained in the integer solution. A mixed integer
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Parameters

Returns

problem (or itsrelated fixed type) can also be changed to alinear program or aquadratic
program (CPXPROB_LP or CPXPROB_QP), which causes any existing ct ype values
to be permanently discarded from the problem object.

The original mixed integer problem can be recovered from the fixed problem. If the
current problem typeis CPXPROB_FI XEDM LP or CPXPROB_FI XEDM QP, any calls
to problem modification routines fail. To modify the problem object, the problem type
should be changed to CPXPROB_M LP or CPXPROB_M QP.

Changing a problem from type CPXPROB_LP to CPXPROB_M LP or from type
CPXPROB_(QPto CPXPROB_M QP causesact ype array to be created such that all
variables are considered continuous. Changing a problem from type CPXPROB_M LP
to CPXPROB_M QP causes an empty quadratic matrix to be created such that the
objective is quadratic with Q = 0. A problem of type CPXPROB_M LP or
CPXPROB_M QP can be solved only by the routine CPXni popt .

A quadratic programming problem (CPXPROB_QP) can be changed to alinear program
(CPXPROB_LP), causing any existing quadratic information to be permanently
discarded from the problem object. Changing a problem from type CPXPROB_LP to
CPXPROB_ QP causes an empty quadratic matrix to be created such that the problemis
quadratic with the matrix Q = 0.

Example

status = CPXchgprobtype (env, |p, CPXPROB_M LP);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

.|p
A pointer to aCPLEX LP problem object as returned by CPXcr eat epr ob.

*type
An integer indicating the desired problem type. See the previous discussion for possible
values.

The routine returns zero on success and nonzero if an error occurs.
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CPXchgqgpcoef
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXchggpcoef (CPXCENVptr env,
CPXLPptr Ip,
int i,
int j,
doubl e newal ue)
Description Theroutine CPXchgqgpcoef changesthe coefficient in the quadratic objective of a

quadratic problem (QP) corresponding to the variable pair (i, j) tothevaue
newal ue.If i isnotequal toj,bothQi,j) and Qj,i) arechangedto
newal ue.

Example

status = CPXchggpcoef (env, |p, 10, 12, 82.5);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
o

An integer that indicates the first variable number (row number in Q).
y

Aninteger that indicates the second variable number (column number in Q).
*newvalue

The new coefficient value.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXchgrhs

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXchgrhs( CPXCENVptr env,
CPXLPptr Ip,
int cnt,
const int * indices,
const double * val ues)

Theroutine CPXchgr hs is used to change the right-hand side coefficients of a set of
linear constraints in the CPLEX problem object.

Example

status = CPXchgrhs (env, |p, cnt, indices, values);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«cnt

An integer that indicates the total number of right-hand side coefficients to be changed,
and thus specifies the length of the arraysi ndi ces and val ues.

sindices

An array of length cnt containing the numeric indices of the rows corresponding to the
linear constraints for which right-hand side coefficients are to be changed.

svalues
An array of length cnt containing the new values of the right-hand side coefficients of
the linear constraints present ini ndi ces.

The routine returns zero on success and nonzero if an error occurs.
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CPXchgrngval
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXchgrngval (CPXCENVptr env,
CPXLPptr Ip,
int cnt,
const int * indices,
const double * val ues)
Description Theroutine CPXchgr ngval isused to change therange coefficients of a set of linear

constraints in the CPLEX problem object.

Example

status = CPXchgrngval (env, |p, cnt, indices, values);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«cnt

An integer that indicates the total number of range coefficients to be changed, and thus
specifies the length of the arraysi ndi ces and val ues.

sindices

An array of length cnt containing the numeric indices of the rows corresponding to the
linear constraints for which range coefficients are to be changed.

evalues

An array of length cnt containing the new values of the range coefficients of the linear
constraints present ini ndi ces.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXchgrowname

Category
Definition File
Include Files

Synopsis

Description

See Also

Parameters

See Also

See Also

See Also

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXchgr owname( CPXCENVptr env,
CPXLPptr Ip,
int cnt,
const int * indices,
char ** newnane)

Thisroutine changes the names of linear constraints ina CPLEX problem object. If this
routine is performed on a problem object with no constraint names, default names are
created before the change is made.

Example

status = CPXchgrownane (env, |p, cnt, indices, values);

CPXdel nanes

‘env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

CPXdel nanes

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
CPXdel nanes
«cnt
An integer that indicates the total number of linear constraint names to be changed, and
thus specifies the length of the arraysi ndi ces and newnane.
CPXdel nanes
sindices

Anarray of length cnt containing the numeric indices of thelinear constraints for which
the names are to be changed.
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See Also CPXdel nanes
*newname

An array of length cnt containing the strings of the new namesfor the linear constraints
specifiedini ndi ces.

See Also CPXdel nanes

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXchgsense

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXchgsense( CPXCENVptr env,
CPXLPptr Ip,
int cnt,
const int * indices,
const char * sense)

Theroutine CPXchgsense isused to change the sense of a set of linear constraints of
a CPLEX problem object. When changing the sense of a row to ranged,
CPXchgsense setsthe corresponding range value to O (zero). The routine

CPXchgr ngval canthen be used to change the range value.

Example

status = CPXchgsense (env, |p, cnt, indices, sense);

Values of sense

sense[i]

The new sense is

1yl In

sense[i]

The new sense is

sense[i]

The new sense is

[\

sense[i]

"
Ol @ mf

The constraint is ranged

Parameters

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«cnt

An integer that indicates the total number of linear constraints to be changed, and thus
represents the length of the arraysi ndi ces and sense.

sindices

An array of length cnt containing the numeric indices of the rows corresponding to the
linear constraints which are to have their senses changed.
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*sense

An array of length cnt containing characters that indicate the new sense of the linear
constraints specified ini ndi ces. Possible values appear in the table.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXcloneprob

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis CPXLPptr CPXPUBLI C CPXcl onepr ob( CPXCENVptr env,
CPXCLPptr | p,

int * status_p)

Description Theroutine CPXcl onepr ob can be used to create anew CPLEX problem object and
copy al the problem data from an existing problem object toit. Solution and starting
information is not copied.

Example

copy = CPXcl oneprob (env, |p, &status);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p
A pointer to a CPLEX problem object of which a copy isto be created.
estatus_p
A pointer to an integer used to return any error code produced by this routine.

Example

copy = CPXcl oneprob (env, |p, &status);

Returns If successful, CPXcl onepr ob returns a pointer that can be passed to other CPLEX
routines to identify the problem object that has been created, and the argument
*stat us_piszero. If itisnot successful, aNULL pointer isreturned, and an error
statusisreturned in the argument * st at us_p.
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CPXcloseCPLEX

Category
Definition File
Include Files
Synopsis

Description

Parameters

Returns

Global Function

cplex.h

cplex.h

int CPXPUBLI C CPXcl oseCPLEX( CPXENVptr * env_p)

Thisroutine frees al of the data structures associated with CPLEX and releases the
license. It should be the last CPLEX routine called in any Callable Library application.

Example

status = CPXcl o0seCPLEX (&env);

Seealsol pexl. ¢ inthe CPLEX User's Manual.

senv_p

A pointer to avariable holding the pointer to the CPLEX environment as returned by
CPXopenCPLEX.

The routine returns zero on success and nonzero if an error occurs.
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CPXcompletelp

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXconpl et el p( CPXCENVptr env,
CPXLPptr 1p)

Theroutine CPXconpl et el p isprovided to allow usersto handle those rare cases
where modification steps need to be closely managed; for example, when careful
timings aredesired for theindividual stepsin auser's solution process, or more control
of memory alocations for problem modifications is needed.

Example

status = CPXconpletelp (env, |p);

‘env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

The routine returns zero on success and nonzero if an error occurs.
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CPXcopybase

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcopybase( CPXCENVptr env,
CPXLPptr Ip,
const int * cstat,
const int * rstat)

The routine CPXcopybase isused to copy abasisinto a CPLEX problem object. It is
not necessary to copy abasis prior to optimizing an LP problem, but agood initial basis
can increase the speed of optimization significantly. A basis does not need to be primal
or dual feasibleto be used by the optimizer.

Note: The basis is ignored by the optimizer if CPX_PARAM ADVI NDis set
fo CPX_OFF

Table 1: Values of basis statusfor columnsin cstat[j]

CPX_AT_LOWER

variabl e at |ower bound

CPX_BASI C

variable is basic

CPX_AT_UPPER

variabl e at upper bound

CPX_FREE_SUPER

wW| N k| O

vari abl e free and nonbasic

Table 2: Values of basis status for rows other than ranged rowsin rstat([j]

CPX_AT_LOWER 0 associ ated sl ack/ surpl us/

artificial variable
nonbasic at value 0.0

CPX_BASI C

1 associ ated sl ack/ surpl us/
artificial variable basic
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Table 3: Values of basis statusfor ranged rowsin rstat[j]

See Also

Parameters

See Also

See Also

See Also

CPX_AT_LOVER 0 associ ated sl ack/
surplus/artificial
variabl e nonbasic at its
| ower bound

CPX_BASI C 1 associ ated sl ack/ surpl us/
artificial variable basic

CPX_AT_UPPER 2 associ ated sl ack/
surplus/artificial
variabl e nonbasic at its
upper bound

Example

status = CPXcopybase (env, |p, cstat, rstat);

CPXr eadcopybase

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

CPXr eadcopybase
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

CPXr eadcopybase
cstat

An array containing the basis status of the columns in the constraint matrix. The length
of the array is equal to the number of columnsin the problem object. Possible values of
the basis status of columns appear in Table 1.

CPXr eadcopybase
erstat

An array containing the basis status of the slack/surplus/artificial variable associated
with each row in the constraint matrix. The array's length is equal to the number of rows
in the CPLEX problem object. For rows other than ranged rows, the array element
rstat[i] hasthemeaningin Table 2. For ranged rows, the array elementr st at [ i ]
has the meaning in Table 3.
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See Also CPXr eadcopybase

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXcopybasednorms

Category
Definition File
Include Files

Synopsis

Description

See Also

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcopybasednor nms( CPXCENVptr env,
CPXLPptr Ip,
const int * cstat,
const int * rstat,
const double * dnorm

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXcopybasednor s works in conjunction with the routine

CPXget basednor ms. CPXcopybasednor ns copiesthe valuesin the arrays
cstat,rstat,anddnor masreturned by CPXget basednor ns, into a specified
problem object.

Each of thearrayscst at , r st at , and dnor mmust be non NULL. Only data returned
by CPXget basednor s should be copied by CPXcopybasednor ns. (Other
detailsof cst at, r st at, and dnor mare not documented.)

Note: The routine CPXcopybasednor s should be called only if the
return values of CPXget nunr ows and CPXget nuntol s have not changed
since the companion call to CPXget basednor ns. If either of these values
has increased since that companion call, a memory violation may occur. If
one of those values has decreased, the call will be safe, but its meaning will
be undefined.

CPXget basednor s

‘env
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See Also

See Also

See Also

See Also

See Also

Returns

The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

CPXget basednor s

olp
A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.

CPXget basednor s
cstat

An array containing the basis status of the columns in the constraint matrix returned by a
call to CPXget basednor ns. The length of the allocated array must be at least the
value returned by CPXget nuntol s.
CPXget basednor s

erstat

An array containing the basis status of the rows in the constraint matrix returned by acall
to CPXget basednor ns. The length of the allocated array must be at least the value
returned by CPXget nunr ows.
CPXget basednor s

«dnorm

An array containing the dual steepest-edge norms returned by acall to

CPXget basednor ns. The length of the allocated array must be at least the value
returned by CPXget nunr ows.

CPXget basednor s

The routine returns zero on success and nonzero if an error occurs.
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CPXcopyctype

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXcopyctype( CPXCENVptr env,

CPXLPptr | p,
const char * xctype)

Description Theroutine CPXcopyct ype can be used to copy variable type information to a given
problem. Variable types indicate whether avariable is continuous, integer, binary, semi-
continuous, or semi-integer. If the type of the problem object is CPXPROB_LP, itis
changed to CPXPROB_M LP. If thetype of the problem object is CPXPROB_QR, it is
changed to CPXPROB_M QP. If the type of the problem object is CPXPROB_QCP, it is
changed to CPXPROB_M QCP.

This routine allows the types of all the variablesto be set in one function call. When
CPXcopyct ype iscalled, any current solution information is freed.
Note: Defining a variable j to be binary by setting the corresponding
ctype[j]="B does not change the bounds associated with that variable.
Because a call to CPXmi popt fails if the value of the corresponding
variable is not between 0 and 1 in the solution of the LP relaxation at the
root of the search tree, explicitly setting the bounds of binary variables to 0
and 1 is recommended.
Table 1: Possible valuesfor elements of xctype
CPX_CONTI NUQUS 'C continuous variable
CPX_BI NARY 'B bi nary variabl e
CPX_| NTEGER | general integer variable
CPX_SEM CONT S semi - continuous variabl e
CPX_SEM | NT N sem -integer variable
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Parameters

Returns

When you build or modify your model with thisroutine, you can verify that the results
areasyou intended by calling CPXcheckcopyct ype during application
development.

Example

status = CPXcopyctype (env, |p, ctype);

See also the example mi pex1. ¢ inthe standard distribution.

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

“Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

*Xctype
An array of length CPXget nuntol s(env, | p) containing thetype of each columnin
the constraint matrix. Possible values appear in Table 1.

The routine returns zero on success and nonzero if an error occurs.
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CPXcopydnorms
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXcopydnor ms( CPXCENVptr env,
CPXLPptr Ip,
const double * norm
const int * head,
int |en)
Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXcopydnor s copiesthe dua steepest-edge normsto the specified LP
problem object. The argument head is an array of column or row indices corresponding
tothe array of norms. Column indices are indexed with nonnegative values. Row indices
areindexed with negative values offset by 1 (one). For example, if head[ 0] = -5,
thennor n{ O] isassociated withr ow 4.

See Also CPXcopypnor s, CPXget dnor ns

Parameters env

The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

See Also CPXcopypnor ns, CPXget dnor ns

nlp
A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.

See Also CPXcopypnor ns, CPXget dnor ns
enorm

An array containing values to be used in a subsequent call to CPXdual opt , witha
setting of CPX_PARAM DPRI | ND equal to 2, astheinitial values for the dual steepest-
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See Also

See Also

See Also

Returns

edge norms of the corresponding basic variables specifiedinhead| ] . Thearray must be
of length at least equal to the value of the argument | en. If any indicesinhead[ ] are
not basic, the corresponding valuesin nor ni ] areignored.
CPXcopypnor s, CPXget dnor s

*head

An array containing the indices of the basic variables for which norms have been
specified innor ni ] . The array must be of length at least equal to the value of the
argument | en.

CPXcopypnor s, CPXget dnor s
*len

An integer that indicates the number of entriesinnor ni ] and head[ ] .
CPXcopypnor s, CPXget dnor s

The routine returns zero on success and nonzero if an error occurs.
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CPXcopylp

Category

Global Function

Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXcopyl p( CPXCENVptr env,
CPXLPptr | p,
int nuntol s,
I nt nunTows,
int objsen,
const double * obj,
const double * rhs,
const char * sense,
const int * matbeg,
const int * matcnt,
const int * matind,
const double * matval,
const double * Ib,
const double * ub,
const double * rngval)
Description The routine CPXcopy! p copies datathat definesan LP problem to a CPLEX problem
object. The argumentsto CPXcopy!l p define an objective function, the constraint
matrix, the right-hand side, and the bounds on the variables. The routine CPXcopyl p
does not copy names. Calling CPXcopy! p destroys any existing data associated with
the problem object.
The more comprehensive routine  CPXcopy! pwnanes can be used in place of
CPXcopyl p to copy linear programs with associated names.
The arguments passed to CPXcopy! p define alinear program. Since these arguments
are copied into local arrays maintained by CPLEX, the LP problem data passed via
CPXcopyl p may be modified or freed after the call to CPXcopy! p without affecting
the state of the CPLEX problem object.
Table 1. Values of objsen
obj sen =1 (CPX_MN) nininze
obj sen =-1 (CPX_MAX) naxim ze
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Table 2: Values of sense

sense[i]

constraint

sense[i]

constraint

sense[i]

sense[i]

<
> constraint
ranged constraint

1
Q| @ mf

Parameters

Thearrays mat beg, matcnt, matind,and matval areaccessed asfollows.
Suppose that CPLEX wants to access the entriesin some column j . These are assumed
to be given by the array entries:

matval [matbeg[j]],.., matval [matbeg[j]+matcnt[j]-1]

The corresponding row indices are:

matind[ matbeg[j]],.., matind[matbeg[j]+matcnt[j]-1]

Entriesin mat i nd are not required to bein row order. Duplicate entriesin mat i nd
within asingle column are not alowed. The length of the arrays nat beg and nmat i nd
should be of at least nuntol s. Thelength of arraysmat i nd and mat val should be
of at least mat beg[ nuntol s- 1] +mat cnt [ nuntol s-1].

When you build or modify your model with this routine, you can verify that the results
areasyou intended by calling CPXcheckcopyl p during application development.

Example

status = CPXcopylp (env, |p, nuntols, nunrows, objsen, obj, rhs,
sense, matbeg, matcnt, matind, matval, |b,
ub, rngval);

Seedsotheexamplel pex1. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
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enumcols

An integer that indicates the number of columnsin the constraint matrix, or equivalently,
the number of variablesin the problem object.

‘numrows

An integer that indicates the number of rows in the constraint matrix, not including the
objective function or bounds on the variables.

*objsen

An integer that indicates whether the problem is a minimization or maximization
problem.

*0bj
en

An integer that indicates whether the problem is a minimization or maximization
problem.

erhs

An array of length at least nunT ows containing the right-hand side value for each
constraint in the constraint matrix.

*sense

An array of at least length at least nunr ows containing the sense of each constraint in
the constraint matrix.

*matbeg

An array that with mat val , mat cnt , and mat i nd defines the constraint matrix.
*matcnt

An array that with mat beg, mat val , and mat i nd defines the constraint matrix.
*matind

An array that with mat beg, mat cnt , and mat val defines the constraint matrix.
*matval

An array that with mat beg, mat cnt , and mat i nd defines the constraint matrix.
CPLEX needs to know only the nonzero coefficients. These are grouped by columnin
the array mat val . The nonzero elements of every column must be stored in sequential
locationsin thisarray with mat beg[ j ] containing the index of the beginning of
columnj andnmat cnt[j ] containing the number of entriesin columnj . The
components of mat beg must be in ascending order. For each k, mat i nd[ k] indicates
the row number of the corresponding coefficient, nat val [ k] .
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Returns

*lb

An array of at least length nuntol s containing the lower bound on each of the
variables. Any lower bound that is set to avalue less than or equal to that of the constant
- CPX_| NFBOUND is treated as negative ?. CPX_| NFBOUND is defined in the header
filecpl ex. h.

eub

An array of at least length nuntol s containing the upper bound on each of the
variables. Any upper bound that is set to a value greater than or equal to that of the
constant CPX_| NFBOUND is treated as ?. CPX_| NFBOUND is defined in the header file
cpl ex. h.

erngval

An array of at least length nunt ows containing the range value of each ranged
constraint. Ranged rows are those designated by ' R inthesense array. If therow is
not ranged, ther ngval array entry isignored. If rngval [i] >0, thenrowi activity
isin[rhs[i],rhs[i]+rngval [i]],andifrngval [i] <Othenrowi activityis
in[rhs[i]+rngval [i],rhs[i]].Thisparameter may be NULL.

The routine returns zero on success and nonzero if an error occurs.
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CPXcopylpwnames

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXcopyl pwnanmes( CPXCENVptr env,
CPXLPptr Ip,
int nuntol s,
int nuntows,
int objsen,

const double * obj,
const double * rhs,
const char * sense,
const int * matbeg,
const int * matcnt,
const int * matind,
const double * matval,
const double * Ib,
const double * ub,
const double * rngval,
char ** col nane,

char ** rownane)

Description Theroutine CPXcopy!| pwnamnes copies LP datainto a CPLEX problem object in the
same way astheroutine CPXcopyl p, but uses additional arguments to specify the
names of constraints and variablesin the CPLEX problem object. The argumentsto
CPXcopy!l pwnanes define an objective function, constraint matrix, variable bounds,
right-hand side constraint senses, and range values. Unlike the routine CPXcopyl p,
CPXcopy!l pwnanes also copies names. Thisroutineisused in the same way as

CPXcopyl p.
Table 1. Settingsfor objsen
obj sen =1 (CPX_MN mninze
obj sen =-1 (CPX_MAX) maxim ze
Table 2: Settingsfor sense
sense[i] ='L < constraint
sense[i] ='FE = constraint
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Table 2: Settingsfor sense

sense[i]

-'G > constraint

sense[i]

= 'R ranged constraint

With respect to the parameters nmat beg (beginning of the matrix), mat cnt (count of
the matrix), mat i nd (indices of the matrix), and mat val (values of the matrix),
CPLEX needsto know only the nonzero coefficients. These are grouped by column in
thearray mat val . The nonzero elements of every column must be stored in sequential
locationsin thisarray with mat beg[ j ] containing theindex of the beginning of
columnj and matcnt[j] containing the number of entries in columnj . The
components of mat beg must be in ascending order. For each k, mat i nd[ k]
indicates the row number of the corresponding coefficient, nat val [ K] .

These arrays are accessed as follows. Suppose that CPLEX wantsto access theentriesin
some column j . These are assumed to be given by the array entries:

matval [matbeg[j]],.., matval [matbeg[j]+matcnt[j]-1]

The corresponding row indices are:

matind[ matbeg[j]],.., matind[matbeg[j]+matcnt[j]-1]

Entriesin mat i nd are not required to bein row order. Duplicate entriesinmat i nd and
mat val withina single column are not allowed. The length of the arrays nat beg and
mat i nd should be of at least nuntol s. The length of arraysmat i nd and mat val
should be of at least mat beg[ nuntol s- 1] +nat cnt [ nuntol s-1].

When you build or modify your model with this routine, you can verify that the results
areasyou intended by calling CPXcheckcopyl pwnanes during application
development.

Example

status = CPXcopyl pwnanes (env,
I'p,
nuncol s,
nunT OWs,
obj sen,
obj ,
rhs,
sense,
mat beg,
mat cnt,
mat i nd,
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Parameters

mat val ,

I b,

ub,
rngval ,
col nane,
rownane) ;

eenv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*numcols

An integer that indicates the number of columnsin the constraint matrix, or equivalently,
the number of variablesin the problem object.

*‘numrows

An integer that indicates the number of rows in the constraint matrix, not including the
objective function or bounds on the variables.

*objsen

An integer that indicates whether the problem is a minimization or maximization
problem. Table 1 shows its possible settings.

*obj
en

An integer that indicates whether the problem is a minimization or maximization
problem. Table 1 shows its possible settings.

erhs

An array of length at least nunt ows containing the right-hand side value for each
constraint in the constraint matrix.

*sense

An array of at least length at least nunr ows containing the sense of each constraint in
the constraint matrix. Table 2 shows the possible settings.

*matbeg
An array that defines the constraint matrix.

*matcnt
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Returns

An array that defines the constraint matrix.
*matind

An array that defines the constraint matrix.
*matval

An array that defines the constraint matrix.
*lb

An array of at least length nuntol s containing the lower bound on each of the
variables. Any lower bound that is set to avalue less than or equal to that of the constant
- CPX_| NFBOUND is treated as negative infinity. CPX_| NFBOUND is defined in the
header filecpl ex. h.

eub

An array of at least length nuntol s containing the upper bound on each of the
variables. Any upper bound that is set to a value greater than or equal to that of the
constant CPX_| NFBOUND is treated as infinity. CPX_| NFBOUND is defined in the
header filecpl ex. h.

erngval

An array of at least length nunt ows containing the range value of each ranged
constraint. Ranged rows are those designated by Rin the sense array. If the row is not
ranged, ther ngval array entry isignored. If rngval [i ] >0, thenrowi activityisin
[rhs[i],rhs[i]+rngval [i]],andifrngval [i] <0, thenrowi activityisin
[rhs[i]+rngval [i],rhs[i]].Thisparameter may be NULL.

ecolname

Anarray of length at least nunt ol s containing pointersto character strings. Each string
isterminated with the NULL character. These strings represent the names of the matrix
columns or, equivalently, the variable names. May be NULL if no names are associated
with the variables. If col name isnot NULL, every variable must be given aname. The
addressesin col nane do not have to be in ascending order.

‘rowname

Anarray of length at least nunT ows containing pointersto character strings. Each string
isterminated with the NULL character. These strings represent the names of the matrix
rows or, equivalently, the constraint names. May be NULL if no names are associated
with the constraints. If r owname isnot NULL, every constraint must be given aname.
The addressesin r ownane do not have to be in ascending order.

zero on success and nonzero if an error occurs.
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CPXcopymipstart

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXcopymi pstart (CPXCENVptr env,
CPXLPptr Ip,
int cnt,

const int * indices,
const double * val ue)

Description Theroutine CPXcopymi pst art isusedto copy MIP starting valuesto a CPLEX
problem object of type CPXPROB_M LP, CPXPROB_M QP, or CPXPROB_M QCP.

Values may be specified for integer and SOS member variables. Additionally, values
may be specified for continuous variables. CPLEX forms a subMIP by fixing the
specified variables at their specified values. It ignores fractional -valued integer
variables. Then it solves the subMIP with anode limit of

CPX_PARAM SUBM PNODELI M to compute values for the remaining variables. If the
provided starting values are compatible with an integer feasible solution, that solution
becomes the incumbent at the start of the optimizations. Otherwise, the starting values
areignored. The values for member variables of Special Ordered Sets are used to
indicate which members of the set take on nonzero values. That is, for Special Ordered
Sets, the member variables with avalue of O (zero) are fixed to 0 (zero), and the other
member variables are allowed to take on computed values.

The parameter CPX_PARAM M PSTART must be set to CPX_ON (1) for the valuesto
beused. If itissetto CPX_OFF (zero), which isthe default, the values are not used.

Example

status = CPXcopym pstart (env, |p, cnt, indices, value);

See Also CPXr eadcopyor der , CPXr eadcopym pst art

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

See Also CPXr eadcopyor der, CPXr eadcopym pst art
olp
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See Also

See Also

See Also

See Also

Returns

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

CPXr eadcopyor der , CPXr eadcopym pst art
«cnt

An integer giving the number of entriesin thelist.

CPXr eadcopyor der, CPXr eadcopym pst art
sindices
An array of length cnt containing the numeric indices of the columns corresponding to
the variables which are assigned starting values.
CPXr eadcopyor der, CPXr eadcopym pst art
*value

An array of length cnt containing the values to be used for the starting integer solution.
Theentry val ue[ j ] isthevaueassigned to variablei ndi ces[j ] . Anentry

val ue[j] greater than or equal to CPX_| NFBOUND indicates no valueis set for
variablei ndi ces[j].

Example

status = CPXcopym pstart (env, |p, cnt, indices, value);

CPXr eadcopyor der , CPXr eadcopym pst art

The routine returns zero on success and nonzero if an error occurs.
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CPXcopynettolp

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXcopynettol p( CPXCENVptr env,
CPXLPptr Ip,
CPXCNETpt r net)

Theroutine CPXcopynet t ol p isused to copy anetwork problem stored in anetwork
problem object to a CPLEX problem object (asan LP). Any problem data previously
stored in the CPLEX problem object is overridden.

Example

status = CPXcopynettolp (env, Ip, net);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
nlp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*net

A pointer to a CPLEX network problem object containing the network problem to be
copied.

Example

status = CPXcopynettolp (env, Ip, net);

The routine returns zero on success and nonzero if an error occurs.
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CPXcopyobjname
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXcopyobj nane( CPXCENVptr env,
CPXLPptr Ip,
const char * objnane_str)
Description Theroutine CPXcopyobj name copiesanamefor the objective functioninto a CPLEX

problem object. An argument to CPXcopyobj nane defines the objective name.

Example

status = CPXcopyobj nane (env, Ip, "Cost");

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*objname_str

A pointer to a string representing the objective name.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXcopyorder
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXcopyorder (CPXCENVptr env,
CPXLPptr Ip,
int cnt,
const int * indices,
const int * priority,
const int * direction)
Description Theroutine CPXcopyor der isused to copy apriority order to a CPLEX problem

object of type  CPXPROB_M LP, CPXPROB_M QP, or CPXPROB_M QCP. A cdl to
CPXcopyor der replaces any other information about priority order previously stored
in that CPLEX problem object. During branching, integer variables with higher
priorities are given preference over integer variables with lower priorities. Priorities
must be positive integers. A preferred branching direction may also be specified for each
variable.

The CPLEX parameter CPX_PARAM M PORDI ND must be set to CPX_ON, its default
value, for the priority order to be used in a subsequent optimization.

Table 1: Settingsfor direction

CPX_BRANCH GLOBAL use gl obal branching direction when
setting the parameter CPX_PARAM BRDI R
CPX_BRANCH_DOWN branch down first on variable
i ndices[i]
CPX_BRANCH_UP branch up first on variable indices[i]
Example

status = CPXcopyorder (env, |lp, cnt, indices, priority,
direction);

See Also CPXr eadcopyor der

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
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See Also

See Also

See Also

See Also

See Also

See Also

Returns

CPXr eadcopyor der

olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

CPXr eadcopyor der
«cnt

An integer giving the number of entriesin thelist.

CPXr eadcopyor der

sindices
An array of length cnt containing the numeric indices of the columns corresponding to
the integer variables that are assigned priorities.
CPXr eadcopyor der

epriority
An array of length cnt containing the priorities assigned to the integer variables. The
entry priority[j] isthepriority assignedtovariablei ndi ces[j].May be NULL.
CPXr eadcopyor der

«direction

An array of type integer containing the branching direction assigned to the integer
variables. Theentry di rect i on[j ] isthedirection assigned to variablei ndi ces
[j].MaybeNULL. Possible settingsfor di r ecti on[j ] appearin Table 1.
CPXr eadcopyor der

The routine returns zero on success and nonzero if an error occurs.
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CPXcopypartialbase

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXcopyparti al base( CPXCENvptr env,
CPXLPptr Ip,
int ccnt,
const int * cindices
const int * cstat,
int rent,
const int * rindices
const int * rstat)
Description Theroutine CPXcopyparti al base isused to copy apartial basisinto an LP

problem object. Basis statuses do not need to be specified for every variable or slack/
surplug/artificial variable. If the status of a variable is not specified, it is made nonbasic
at itslower bound if the lower bound isfinite; otherwise, it is made nonbasic at its
upper bound if the upper bound is finite; otherwise, it is made nonbasic at 0.0. If the
status of a slack/surplus/artificial variableis not specified, itismade basic.

Table 1: Values of cstat][i]

CPX_AT_LOVER

variable at | ower bound

CPX_BASI C

variable is basic

CPX_AT_UPPER

W| N | O

variabl e at upper bound

CPX_FREE_SUPER

variabl e free and nonbasic

Table 2: Status of rows other than ranged rowsin rstat([i]

CPX_AT_LOVER 0 associ ated slack variable
nonbasic at value 0.0
CPX_BASI C 1 associ ated sl ack/ surpl us/

artificial variable basic
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Table 3: Status of ranged rowsin rstat[i]

Parameters

CPX_AT_LOVER 0 associ ated slack variable
nonbasic at its |ower
bound

CPX_BASI C 1 associ ated slack variable
basi ¢

CPX_AT_UPPER 2 associ ated slack variable
nonbasic at its upper
bound

Example

status = CPXcopyparti al base (env, |p, ccnt, colind, colstat,
rcnt, row nd, rowstat);

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
o|p
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
«cent

An integer that indicates the number of variable/column statuses specified, and isthe
length of theci ndi ces and cst at arrays.

ecindices

An array of length ccnt that contains the indices of the variables for which statuses are
being specified.

ecstat

An array of length ccnt where the ith entry contains the status for variable
cindices[i].

erent

An integer that indicates the number of slack/surplus/artificial statuses specified, and is
thelength of ther i ndi ces andr st at arrays.

erindices
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An array of lengthr cnt that contains the indices of the slack/surplus/artificials for
which statuses are being specified.

erstat

An array of lengthr cnt where the i-th entry contains the status for slack/surplus/
artificia ri ndi ces|[ i ] . For rows other than ranged rows, the array element
rstat[i] hasthemeaning summarized in Table 2. For ranged rows, the array element
rstat[i] hasthe meaning summarized in Table 3.

Returns This routine returns zero on success and nonzero if an error occurs.
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CPXcopypnorms
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXcopypnor ms( CPXCENVptr env,
CPXLPptr Ip,
const double * cnorm
const double * rnorm
int |en)
Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXcopypnor ns copiesthe primal steepest-edge normsto the specified

LP problem object.
See Also CPXcopydnor ns, CPXget pnor ns
Parameters env

The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

See Also CPXcopydnor ns, CPXget pnor ns

nlp
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.

See Also CPXcopydnor s, CPXget pnor ns
ecnorm

An array containing values to be used in a subsequent call to CPXpr i nopt , with a
setting of CPX_PARAM PPRI | ND equal to 2, astheinitial values for the primal
steepest-edge norms of thefirst | en columnsin the LP problem object. The array must
be of length at |east equal to the value of the argument | en.
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See Also

See Also

See Also

Returns

CPXcopydnor s, CPXget pnor s
rnorm

An array containing values to be used in a subsequent call to CPXpr i nopt witha
setting of CPX_PARAM PPRI | ND equal to 2, astheinitial values for the primal
steepest-edge norms of the slacks and ranged variables that are nonbasic. The array must
be of length at |east equal to the number of rowsin the LP problem object.
CPXcopydnor s, CPXget pnor s

*len

An integer that indicates the number of entriesinthearray cnorn{ ] .
CPXcopydnor s, CPXget pnor s

The routine returns zero on success and nonzero if an error occurs.
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CPXcopyprotected

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXcopypr ot ect ed( CPXCENVptr env,
CPXLPptr Ip,
int cnt,
const int * indices)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXcopypr ot ect ed isused to specify aset of variables that should not
be substituted out of the problem. If presolve can fix avariableto avalue, it isremoved,
evenif it is specified in the protected list.

Example

status = CPXcopyprotected (env, |Ip, cnt, indices);

Parameters env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
“Ip
A pointer to a CPLEX LP problem object, as returned by CPXcr eat epr ob.
«cnt
The number of variables to be protected.
eindices

An array of length cnt containing the column indices of variables to be protected from
being substituted out.
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXcopygpsep

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcopygpsep(CPXCENVptr env,
CPXLPptr Ip,
const double * gsepvec)

Theroutine CPXcopyqgpsep isused to copy the quadratic objective matrix Q for a
separable QP problem. A separable QP problem is one where the coefficients of Q have
no nonzero off-diagona elements.

Note: CPLEX evaluates the corresponding objective with a factor of 0. 5 in
front of the quadratic objective term.

When you build or modify your model with thisroutine, you can verify that the results
areasyou intended by calling CPXcheckcopygpsep during application
development.

Example

status = CPXcopygpsep (env, |p, gsepvec);

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*gsepvec

An array of length CPXget nuntol s(env, | p) .qsepvec[ 0], gsepvec[1],..,
gsepvec|[ nuntol s- 1] should contain the quadratic coefficients of the separable
guadratic objective.

The routine returns zero on success and nonzero if an error occurs.
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CPXcopyquad

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcopyquad( CPXCENVptr env,
CPXLPptr Ip,
const int * gmatbeg,
const int * gmatcnt,
const int * gmatind,
const double * gmatval)

Theroutine CPXcopyquad isused to copy a quadratic objective matrix Q when Q is
not diagonal. The arguments qmat beg, grmat cnt, grmat i nd, and gmat val areused
to specify the nonzero coefficients of the matrix Q. The meaning of these vectorsis
identical to the meaning of the corresponding vectors mat beg, mat cnt , mat i nd and
mat val , which are used to specify the structure of A inacall to CPXcopyl p.

Q must be symmetric when copied by this function. Therefore, if the quadratic
coefficient in algebraic form is 2x1x2, then x2 should be in thelist for x1, and x1 should
beinthelist for x2, and the coefficient would be 1.0 in each of those entries. See the
corresponding example C program to review how the symmetry requirement is
implemented.

Note: CPLEX evaluates the corresponding objective with a factor of 0. 5 in
front of the quadratic objective term.

When you build or modify your model with thisroutine, you can verify that the results
areasyou intended by calling CPXcheckcopyquad during application
development.

How the arrays are accessed

Suppose that CPLEX wantsto accessthe entriesin acolumn j . These are assumed to be
given by the array entries:

gmatval [ gmat beg[j]], .., qmatval [ qmat beg[j ] +qmatcnt[j]-1]

The corresponding column/index entries are:
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See Also

Parameters

See Also

See Also

See Also

See Also

See Also

gmati nd[ gmat beg[j]],..,gmatind[ gmat beg[j]+gmatcnt[j]-1

Theentriesingmat i nd[ k] are not required to be in column order. Duplicate entries
ingmat i nd within asingle column are not allowed. Note that any column j that has
only alinear objectivetermhasqmatcnt[j] = 0 andnoentriesin gmat i nd and
gmat val .

Example

status = CPXcopyquad (env, |p, gmatbeg, gmatcnt, gmatind,
gnmat val ) ;

CPXr eadcopyqgp

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

CPXr eadcopyqgp

olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

CPXr eadcopyqgp
*gmatbeg
An array that with grmmat cnt , grmat i nd, and grrat val defines the quadratic
coefficient matrix.
CPXr eadcopyqgp
egmatcnt
An array that with grmat beg, grmat i nd, and grat val defines the quadratic
coefficient matrix.
CPXr eadcopyqgp
egmatind
An array that with grmmat beg, grmat cnt , and grat val defines the quadratic

coefficient matrix.

CPXr eadcopyqgp
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See Also

Returns

egmatval

An array that with grmat beg, grmat cnt , and grat i nd defines the quadratic
coefficient matrix. The arrays qnat beg and gnmat cnt should be of length at least
CPXget nuntol s(env, | p). Thearraysgnat i nd and gnmat val should be of
length at least qmat beg[ nuntol s- 1] +qmat cnt [ nuntol s- 1] . CPLEX requires
only the nonzero coefficients grouped by column in the array gmat val . The nonzero
elements of every column must be stored in sequential locations in this array with
gmat beg[j ] containing the index of the beginning of column j andqmatcnt [ ]
containing the number of entriesin column j . Note that the components of gnat beg
must be in ascending order. For each k, gnat i nd[ k] indicates the column number of
the corresponding coefficient, qmat val [ k] . These arrays are accessed as explained
above.

CPXr eadcopyqp

The routine returns zero on success and nonzero if an error occurs.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 222



CPXcopysos

CPXcopysos
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXcopysos( CPXCENvVptr env,
CPXLPptr Ip,
int nunsos,
int nunsosnz,
const char * sostype,
const int * sospri,
const int * sosbeg,
const int * sosind,
const double * sosw)
Description The routine CPXcopysos isused to copy Special Ordered Set (SOS) information to a
problem object of type CPXPROB_M LP, CPXPROB_M QP, or CPXPROB_M QCP.
When you build or modify your model with thisroutine, you can verify that the results
areasyouintended by calling CPXcheckcopysos during application development.
Table 1. Settingsfor sostype
CPX_TYPE_SCS1 1 Type 1
CPX_TYPE_SCS2 2 Type 2
Example
status = CPXcopysos (env,
I'p,
nunsos,
nunsosnz,
sost ype,
sospri,
sosbeg,
sosi nd,
SOSW ) ;
See Also CPXr eadcopysos
Parameters env
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See Also

See Also

See Also

See Also

See Also

See Also

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

CPXr eadcopysos

olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

CPXr eadcopysos
*nuUMsOs
The number of SOS sets. If nunsos isequal to zero, CPXcopysos removes all the
SOSs from the L P object.
CPXr eadcopysos
*numsosnz
Thetotal number of membersin al sets. CPXcopysos with nunsosnz equal to zero
removes all the SOSs from the L P object.
CPXr eadcopysos
*sostype

An array containing SOS typeinformation for the sets. sost ype[ i ] specifiesthe SOS
type of set i , according tot the settingsin Table 1. The length of this array must be at
least nunso0s.

CPXr eadcopysos
*SOSpri

An array containing priority values for each set. sospri [i] specifiesthe priority for
seti , and may take any nonnegative value. May be NULL; otherwise, itslength must be
at least nuns 0s.

CPXr eadcopysos
*soswt

Arrays describing the indices and weights for the sets. For every set, the indices and
weights must be stored in sequential locationsinsosi nd and soswt , respectively, with
sosbeg[j ] containing theindex of the beginning of setj . The weights must be unique
intheir array. Forj < nunsos- 1 theindicesof setj must be stored in

sosi nd[ sosbeg[j]],..., sosind[sosbeg[j+1]-1] andtheweightsin
soswt [ sosbeg[j],..., soswt[sosbeg[j+1]-1].Forthelastset, | =
nunsos- 1, theindices must be stored in sosi nd[ sosbeg[ nunsos-1]1], ...,
sosi nd[ nunsosnz- 1] and the corresponding weightsin
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soswt [ sosbeg[ nunsos-1]] ., Soswt[nunsosnz-1].Hence sosheg

must be of length at least nunsos, whilesosi nd and soswt must be of length at least
nunsosnz.

See Also CPXr eadcopysos

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXcopystart
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXcopystart (CPXCENVptr env,
CPXLPptr Ip,
const int * cstat,
const int * rstat,
const double * cprim
const double * rprim
const double * cdual,
const double * rdual)
Description Theroutine CPXcopyst ar t isused to provide starting information for usein a

subsequent call to a simplex optimization routine (CPXI popt with

CPX_PARAM _LPMETHOD or CPX_PARAM QPMETHOD setto CPX_ALG_PRI MAL or
CPX_ALG DUAL, CPXdual opt, CPXpri nopt , or CPXhybnet opt ). Starting
information is not applicable to the barrier optimizer or the mixed integer optimizer.

When abasis (parameterscst at andr st at) is installed for alinear problem and
CPXI popt isused with CPX_PARAM LPMETHOD set to CPX_ALG _AUTOVATI C,
CPLEX will usethe primal simplex algorithm if the basisis primal feasibleand the dual
simplex method otherwise.

Any of three different kinds of starting points can be provided: a starting basis(cst at ,
rstat), starting primal values (cpri mr pri m, and starting dual values (cdual ,

r dual ). Only astarting basisis applicable to a CPXhybnet opt call, but for Dual
Simplex and Primal Simplex any combination of these three types of information can be
of usein providing a starting point. If no starting-point is provided, this routine returns
an error; otherwise, any resident starting information in the CPLEX problem object is
freed and the new information is copied into it.

If you provide a starting basis, then both cst at and r st at must be specified. It is
permissible to provide cpri mwith or without r pri m orr dual with or without
cdual ; arrays not being provided must be passed as NULL pointers.

Note: The starting information is ignored by the optimizers if the parameter
CPX_PARAM ADVI ND is off.
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Table 1: Valuesfor cstat[j]

variable at | ower bound

CPX_AT_LOVER
CPX_BASI C
CPX_AT_UPPER
CPX_FREE_SUPER

variable is basic
variabl e at upper bound
variabl e free and nonbasic

W| N | O

Table 2: Values of rstat elements other than ranged rows

CPX_AT_LOVER 0 associ ated slack variable
nonbasic at value 0.0

CPX_BASI C 1 associ ated sl ack
artificial variable basic

Table 3: Values of rstat elementsthat areranged rows

CPX_AT_LOVNER 0 associ ated slack variable
nonbasic at its |ower
bound

CPX_BASI C 1 associ ated slack variable
basi ¢

CPX_AT_UPPER 2 associ ated slack variable
nonbasi ¢ at upper bound

Example

status = CPXcopystart (env,

I'p,
cstat,
rstat,
cprim
rprim
cdual ,
rdual ) ;

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

ecstat
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Returns

An array containing the basis status of the columns in the constraint matrix. The length
of thearray isequal to the number of columnsin the CPLEX problem object. If thisarray
isNULL, r st at must be NULL. Table 1 shows the possible values.

erstat

An array containing the basis status of the slack/surplus/artificial variable associated
with each row in the constraint matrix. The array's length is equal to the number of rows
in the LP problem. For rows other than ranged rows, the array elementr st at [ i ] can
be set according to Table 2. For ranged rows, the array element r st at [ i ] can be set
according to Table 3. If thisarray isNULL, cst at must be NULL.

ecprim

An array containing the initial primal values of the column variables. The length of the
array must be no less than the number of columnsin the CPLEX problem object. If this
array isNULL, r pri mmust be NULL.

erprim

An array containing the initial primal values of the dack (row) variables. The length of
the array must be no less than the number of rows in the CPLEX problem object. This
array may be NULL.

ecdual

An array containing the initial values of the reduced costs for the column variables. The
length of the array must be no less than the number of columnsin the CPLEX problem
object. Thisarray may be NULL.

erdual

An array containing theinitial values of the dual variables for the rows.The length of the
array must be no less than the number of rowsin the CPLEX problem object. If thisarray
iSNULL, cdual must be NULL.

The routine returns zero on success and nonzero if an error occurs.
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CPXcreateprob

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

CPXLPptr CPXPUBLI C CPXcr eat epr ob( CPXCENVpt r env,
int * status_p,
const char * probname_str)

The routine CPXcr eat epr ob createsa CPLEX problem object in the CPLEX
environment. The argumentsto CPXcr eat epr ob define an LP problem name. The
problem that is created is an LP minimization problem with zero constraints, zero
variables, and an empty constraint matrix. The CPLEX problem object exists until the
routine CPXf r eepr ob iscalled.

To define the constraints, variables, and nonzero entries of the constraint matrix, any of
the CPLEX LP problem modification routines may be used. In addition, any of the
routines beginning with the prefix CPXcopy may be used to copy datainto the CPLEX
problem object. New constraints or new variables can be created with the routines
CPXnew ows or CPXnewcol s, respectively.

Example

I p = CPXcreateprob (env, &status, "myprob");

Seealso all the Callable Library examples (except those pertaining to networks) in the
ILOG CPLEX User's Manual.
env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
estatus_p
A pointer to an integer used to return any error code produced by this routine.
*probname_str
A character string that specifies the name of the problem being created.

If successful, CPXcr eat epr ob returns a pointer that can be passed to other CPLEX
routines to identify the problem object that is created. If not successful, aNULL pointer
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isreturned, and an error statusisreturned in the variable * st at us_p. If theroutine is
successful, * st at us_p is0 (zero).
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CPXcrushform
Category Global Function
Definition File cpl ex. h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXcrushf or n{ CPXCENVptr env,
CPXCLPptr | p,
int len,
const int * ind,
const double * val,
int * plen_p,
doubl e * poffset_p,
int * pind,
doubl e * pval)
Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXcr ushf or mcrushes alinear formula of the original problemto a
linear formula of the presolved problem.

Example

status = CPXcrushform (env, Ip, len, ind, val,
&pl en, &poffset, pind, pval);

Parameters *env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
.|p
A pointer to a CPLEX LP problem object, as returned by CPXcr eat epr ob.
len

The number of entriesinthearraysi nd and val .
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Returns

*ind
An array to hold the column indices of coefficientsin the array val .
eval

Thelinear formulain terms of the original problem. Each entry, i nd[ i ], indicates the
column index of the corresponding coefficient, val [i ] .

*plen_p

A pointer to an integer to receive the number of nonzero coefficients, that is, the true
length of the arrays pi nd and pval .

spoffset_p

A pointer to adouble to contain the value of the linear formula corresponding to
variables that have been removed in the presolved problem.

*pind
An array to hold the column indices of coefficientsin the presolved problem in the array
pval .

epval

Thelinear formulain terms of the presolved problem. Each entry, pi nd[ i ], indicates
the column index in the presolved problem of the corresponding coefficient, pval [i] .
Thearrays pi nd and pval must be of length at least the number of columnsin the
presolved LP problem object.

The routine returns zero on success and nonzero if an error occurs.
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CPXcrushpi

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcrushpi (CPXCENVptr env,
CPXCLPptr |p,
const double * pi,
doubl e * prepi)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXcr ushpi crushes adual solution for the original problem to adual
solution for the presolved problem.

Example

status = CPXcrushpi (env, |p, origpi, reducepi);

senv
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
‘Ip
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
*pi
An array that contains dual solution (pi ) valuesfor the original problem, as returned by

routines such as CPXget pi or CPXsol ut i on. Thearray must be of length at least the
number of rowsin the LP problem object.

*prepi

An array to receive dua values corresponding to the presolved problem. The array must
be of length at least the number of rowsin the presolved problem object.
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXcrushx

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXcrushx( CPXCENVptr env,
CPXCLPptr |p,
const double * x,
doubl e * prex)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXcr ushx crushes a solution for the original problem to a solution for
the presolved problem.

Example

status = CPXcrushx (env, |p, origx, reducex);

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX LP problem object, as returned by CPXcr eat epr ob.
D

An array that contains primal solution (x) valuesfor the origina problem, as returned by
routines such as CPXget x or CPXsol ut i on. The array must be of length at least the
number of columns in the problem object.

*prex

An array to receive the primal values corresponding to the presolved problem. The array
must be of length at least the number of columnsin the presolved problem object.
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Returns The routine returns zero on success and nonzero if an error occurs.
Seeadni pex6. ¢ inthe CPLEX User's Manual.
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CPXcutcallbackadd

Category

Definition File

Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXcut cal | backadd( CPXCENVptr env,
void * chdata,
int wherefrom
int nzcnt,
doubl e rhs,
int sense,
const int * cutind,
const double * cutval)

Theroutine CPXcut cal | backadd adds cutsto the current node LP subproblem
during MIP branch & cut. Thisroutine may be called only from within user-written cut
callbacks; thus it may be called only when the value of its wher ef r omargument is
CPX_CALLBACK_M P_CUT.

The cut may be for the original problem if the parameter CPX_PARAM M PCBREDLP
was set to CPX_OFF before the call to CPXmi popt that callsthe callback. Otherwise,
the cut is used on the presolved problem.

Example

status = CPXcutcal | backadd (env,
chdat a,
wher ef r om
nynzcnt,
nmyr hs,
L
nmycuti nd,
mycutval ) ;

See also the example admi pex5. ¢ in the standard distribution.

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
scbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.
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Returns

wherefrom

An integer value that indicates where the user-written callback was called from. This
parameter must be the value of wher ef r ompassed to the user-written callback.

enzcnt

An integer value that indicates the number of coefficientsin the cut, or equivalently, the
length of the arrayscut i nd and cut val .

rhs
A double value that indicates the value of the right-hand side of the cut.
*sense
An integer value that indicates the sense of the cut.
«cutind
An array containing the column indices of cut coefficients.
scutval
An array containing the values of cut coefficients.
The routine returns zero on success and nonzero if an error occurs. One possible error
isindicated by the symbolic constant CPXERR_NO SPACE. That error occurs when

the number of cuts added reaches the maximum allowed, as set by the parameter
CPX_PARAM_CUTSFACTOR.
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CPXcutcallbackaddlocal

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXcut cal | backaddl ocal (CPXCENvVptr env,

void * chdata,

int wherefrom

int nzcnt,

doubl e rhs,

int sense,

const int * cutind,
const double * cutval)

Description Theroutine CPXcut cal | backaddl ocal addsloca cutsduring MIP branch & cut.
A local cut isonethat applies to the current nodes and the subtree rooted at this node.
Global cuts, that is, cutsthat apply throughout the branch & cut tree, are added with the
routine CPXcut cal | backadd. Thisroutine may be called only from within user-
written cut callbacks; thusit may be caled only when the value of itswher ef r om
argument is CPX_CALLBACK M P_CUT.

The cut may be for the original problem if the parameter CPX_PARAM M PCBREDLP
was set to CPX_OFF before the call to CPXmi popt that callsthe callback. Otherwise,
the cut is used on the presolved problem.

Example

status = CPXcut cal | backaddl ocal (env,
chdat a,
wher ef r om
nynzcnt,
nmyr hs,
L
nycuti nd,
mycutval ) ;

See Also CPXcut cal | backadd, CPXget cut cal | backf unc,
CPXset cut cal | backfunc

Parameters env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
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See Also

See Also

See Also

See Also

See Also

See Also

See Also

CPXcut cal | backadd, CPXget cut cal | backf unc,
CPXset cut cal | backf unc

scbdata
The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.
CPXcut cal | backadd, CPXget cut cal | backf unc,
CPXset cut cal | backf unc
swherefrom
An integer value that indicates where the user-written callback was called from. This
parameter must be the value of wher ef r ompassed to the user-written callback.
CPXcut cal | backadd, CPXget cut cal | backf unc,
CPXset cut cal | backf unc
*nzent
An integer value that indicates the number of coefficientsin the cut, or equivalently, the
length of the arrayscut i nd and cut val .
CPXcut cal | backadd, CPXget cut cal | backf unc,
CPXset cut cal | backf unc
rhs
A double value that indicates the value of the right-hand side of the cut.
CPXcut cal | backadd, CPXget cut cal | backf unc,
CPXset cut cal | backf unc
ssense
An integer value that indicates the sense of the cut.
CPXcut cal | backadd, CPXget cut cal | backf unc,
CPXset cut cal | backf unc
ecutind
An array containing the column indices of cut coefficients.
CPXcut cal | backadd, CPXget cut cal | backf unc,
CPXset cut cal | backf unc
cutval

An array containing the values of cut coefficients.
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See Also CPXcut cal | backadd, CPXget cut cal | backf unc,
CPXset cut cal | backf unc

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXdelchannel

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

voi d CPXPUBLI C CPXdel channel (CPXENVptr env,
CPXCHANNELpt r * channel _p)

Theroutine CPXdel channel flushesall message destinations for achannel, clearsthe
message destination list, and freesthe memory allocated to the channel. On completion,
the pointer to the channel isset to NULL.

Example

CPXdel channel (env, &nmychannel);

Seeasol pex5. ¢ inthelLOG CPLEX User's Manual.

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

echannel_p
A pointer to the pointer to the channel containing the message destinations to be flushed,
cleared, and destroyed.

This routine does not have areturn value.
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CPXdelcols

Category Globa Function

Definition File cplex.h

Synopsis int CPXPUBLI C CPXdel col s( CPXCENVptr env,

CPXLPptr Ip,
int begin,
int end)

Description The routine CPXdel col s isused to delete al the columns in a specified range. The
range is specified using alower and an upper index that represent the first and last
column to be deleted, respectively. The indices of the columns following those deleted
are decreased by the number of columns del eted.

Example
status = CPXdel cols (env, |p, 10, 20);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
-|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*begin

An integer that indicates the numeric index of the first column to be deleted.
*end

An integer that indicates the numeric index of the last column to be deleted.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXdelfpdest
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXdel f pdest (CPXCENVptr env,
CPXCHANNELpt r channel
CPXFI LEptr fileptr)
Description The routine CPXdel f pdest removes afile fromthelist of message destinations for a

channel. Failure occurs when the channel doesnot exist or the file pointer is not in the
message destination list.

Example

CPXdel f pdest (env, mnychannel, fileptr);

Seel pex5. ¢ inthe CPLEX User's Manual.

Parameters *env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
schannel
The pointer to the channel for which destinations are to be deleted.
«fileptr
A CPXFILEptr for the file to be removed from the destination list.

Returns The routines return zero on success and nonzero if an error occurs.
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CPXdelfuncdest

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXdel f uncdest (CPXCENVptr env,
CPXCHANNELpt r channel ,
void * handl e,
voi d( CPXPUBLI C *msgf unction)(void *, const char *))

Theroutine CPXdel f uncdest removesthefunction nsgf unct i on from thelist of
message destinations associated with achannel. Use CPXdel f uncdest toremove
functionsthat were added to the list by CPXaddf uncdest .

Toillustrate, consider an application in which a devel oper wishesto trap CPLEX error
messages and display them in a dialog box that prompts the user for an action. Use
CPXaddf uncdest to add the address of afunction to the list of message destinations
associated with the cpxer r or channel. Then writethe msgf unct i on routine. It
must contain the code that controls the dialog box. When CPXneg is caled with
cpxerror asitsfirst argument, it callsthe nsgf unct i on routine, which then
displays the error message.

Note: The handle parameter is a generic pointer that can be used to hold
information needed by the nsgf unct i on routine to avoid making such
information global to all routines.

Example

voi d nsgfunction (void *handl e, char *msg_string)

{

FILE *fp;

fp = (FILE *)handl e;

fprintf (fp, "%", nsg_string);
}

status = CPXdel funcdest (env, mychannel, fileptr, msgfunction);

Parameters

env

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 245



CPXdelfuncdest

See Also

Returns

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
channel

The pointer to the channel  to which the function destination is to be added.
handl e

A void pointer that can be used in the nsgf unct i on routine to direct the messageto a
file, the screen, or amemory location.

nsgf uncti on

The pointer to the function to be called when amessageis sent to achannel. For details
about this callback function, see CPXaddf uncdest .

CPXaddf uncdest

The routines return zero on success and nonzero if an error occurs. Failure occurs when
msgfunction is not in the message destination list or the channel does not exist.
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CPXdelnames

Category
Definition File

Synopsis

Description

Parameters

Returns

Global Function
cplex.h

int CPXPUBLI C CPXdel names( CPXCENVptr env,
CPXLPptr |p)

Theroutine CPXdel names removes all names that have been previously assigned to
rows and columns. The memory that was used by those namesis released.

Names can be assigned to rows and columnsin avariety of ways, and this routine allows
them to be removed. For example, if the problemisread from afilein LP or MPS
format, names are also read from the file. Names can be assigned by the user by calling
one of theroutines CPXchgr ownane, CPXchgcol nane, or CPXchgnane.

Example

CPXdel names (env, |p);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

The routine returns zero on success and nonzero if an error occurs.
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CPXdelgconstrs

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXdel gconstrs( CPXCENVptr env,
CPXLPptr Ip,
int begin,
int end)
Description Theroutine CPXdel qconst r s deletesarange of quadratic constraints. Therange is

specified by alower and upper index that represent the first and last quadratic
constraints to be deleted, respectively. The indices of the constraints following those
deleted are decreased by the number of deleted constraints.

Example

status = CPXdel qconstrs (env, |p, 10, 20);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*begin

An integer that indicates the numeric index of the first quadratic constraint to be del eted.
*end

An integer that indicates the numeric index of the last quadratic constraint to be deleted.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXdelrows

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXdel rows( CPXCENVptr env,

CPXLPptr Ip,
int begin,
int end)

Description Theroutine CPXdel r ows deletes arange of rows. Therange is specified using alower
and upper index that represent the first and last row to be deleted, respectively. The
indices of the rows following those deleted are decreased by the number of deleted rows.
Example

status = CPXdelrows (env, |p, 10, 20);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*begin
An integer that indicates the numeric index of the first row to be deleted.
*end
An integer that indicates the numeric index of the last row to be deleted.
Returns The routine returns zero on success and nonzero if an error occurs.
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CPXdelsetcols

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXdel set col s( CPXCENVptr env,
CPXLPptr Ip,

int * delstat)

Description Theroutine CPXdel set col s isused to delete a set of columns from a CPLEX
problem object. Unlike the routine CPXdel col s, CPXdel set col s does not
require the columnsto bein a contiguous range. After the deletion occurs, the
remaining columns are indexed consecutively starting at O (zero) and in the same order
as before the deletion.

Note: The del st at array must have at least CPXget nuntol s(env, | p)
elements.

Example

status = CPXdel setcols (env, |p, delstat);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«delstat

An array indicating the columns to be deleted. The routine CPXdel set col s deletes
each columnj for whichdel stat[j] = 1.Thedeetion of columnsresultsina
renumbering of the remaining columns. After termination, del st at [ j ] iseither -1 for
columns that have been deleted or the new index number that has been assigned to the
remaining columns.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXdelsetrows

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXdel setrows( CPXCENVptr env,
CPXLPptr Ip,
int * delstat)

Theroutine CPXdel set r ows deletesaset of rows. Unlike theroutine CPXdel r ows,
CPXdel set r ows doesnot require the rows to be in a contiguous range. After the
deletion occurs, the remaining rows are indexed consecutively starting at 0 (zero) and in
the same order as before the deletion.

Note: The del st at array must have at least CPXget nunr ows( env, | p)
elements.

Example

status = CPXdel setrows (env, |p, delstat);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«delstat

An array indicating the rows to be deleted. The routine CPXdel set r ows deletes each
rowi forwhichdel stat[i] = 1.Thedeetion of rowsresultsin arenumbering of
the remaining rows. After termination, del st at [ i ] iseither -1 for rows that have
been deleted or the new index number that has been assigned to the remaining rows.

The routine returns zero on success and nonzero if an error occurs.
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CPXdelsetsos

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXdel set sos( CPXCENVptr env,
CPXLPptr Ip,
int * delset)

Theroutine CPXdel set sos isused to delete agroup of special ordered sets (SOSs)
from a CPLEX problem object.

Note: The del st at array must have at least CPXget nunsos(env, | p)
elements.

Example

status = CPXdel setsos (env, |p, delstat);

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«delset

An array indicating the SOSs to be deleted. The routine CPXdel set sos deletes each
SOSj forwhichdel stat[j] = 1. Thedeletion of SOSsresultsin arenumbering of
the remaining SOSs. After termination, del st at [ ] iseither -1 for SOSs that have
been deleted or the new index number that has been assigned to the remaining SOSs.

Note: The del st at array must have at least CPXget nunsos(env, | p)
elements.
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Example

status = CPXdel setsos (env, |p, delstat);

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXdisconnectchannel

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis voi d CPXPUBLI C CPXdi sconnect channel (CPXCENVptr env,

CPXCHANNELpt r channel )

Description Theroutine CPXdi sconnect channel flushesall message destinations associated
with a channel and clears the corresponding message destination list.

Example

CPXdi sconnect channel (env, nychannel);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
schannel

A pointer to the channel containing the message destinations to be flushed and cleared.

Returns This routine does not have areturn value.
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CPXdisplayiis
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXdi spl ayi i s( CPXCENvptr env,
CPXCLPptr | p,
CPXCHANNELpt r channel ,
int display)
Description Theroutine CPXdi spl ayi i s isusedto send I1S output to a CPLEX message channel.

The I1S must already have been computed using acall to CPXfi ndii s or

CPXi i swrit e. Two different levels of output are available, corresponding to the
output written to the log file and an 11Sfilein the CPLEX Interactive Optimizer. Thus,
CPXdi spl ayi i s enablesthe user to use CPLEX I1S output formatsin a Callable
Library application. If neither of these formatsis appropriate, the information provided
by the routine CPXget i i s can be used to create customized I1S output.

Val ue Synbol i ¢ Const ant Meani ng

1 CPXI | S_TERSE Di spl ays the nanes of the
rows and colums in the
s

2 CPXI | S_VERBCSE Di splays an LP format file
containing the I1S

Example

status = CPXdisplayiis (env, Ip, mychannel, CPXI|S_TERSE);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
schannel

The pointer to the message channel receiving the 1S output.
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«display
An integer indicating the type of output desired.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXdjfrompi
Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXdj f r onpi ( CPXCENVptr env,
CPXCLPptr |p,
const double * pi,
doubl e * dj)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXdj f r onpi computes an array of reduced costs from an array of dual
values. Thisroutineisfor linear programs. Use CPXqpdj f r onpi for quadratic
programs.

Example

status = CPXdjfrompi (env, Ip, pi, dj);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

‘Ip
A pointer to a CPLEX LP problem object as returned by CPXcr eat epr ob.

*pi
An array that contains dual solution (pi ) valuesfor the problem, as returned by routines

such as CPXuncrushpi and CPXcrushpi. The array must be of length at least the number
of rows in the problem object.

odJ

An array to receive the reduced cost values computed fromthe pi values for the problem
object. The array must be of length at least the number of columns in the problem object.
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXdperwrite

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLIC CPXdperwrite(CPXCENVptr env,
CPXLPptr Ip,

const char * filename_str,
doubl e epsi | on)

Description When solving degenerate linear programs with the dual simplex method, CPLEX may
initiate a perturbation of the objective function of the problem in order to improve
performance. The routine CPXdper wri t e writesasimilarly perturbed problem to a
binary SAV format file.

Example

status = CPXdperwrite (env, |p, "myprob.dpe", epsilon);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A character string containing the name of the file to which the perturbed LP problem
should be written.

eepsilon

The perturbation constant.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXdualfarkas

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXdual farkas( CPXCENVptr env,
CPXCLPptr | p,
double * vy,
doubl e * proof_p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXdual f ar kas assumesthat thereisaresident solution as produced by
acall to CPXdual opt and that the status of this solution asreturned by CPXget st at
is CPX_STAT_I NFEASI BLE.

The values returned in the array y[] have the following interpretation. For the ith
constraint, if that constraint isa less-than-or-equal-to constraint, y[i] < O holds; if that
constraint is a greater-than-or-equal-to constraint, y[i] = 0 holds. Thus, where b isthe
right-hand-side vector for the given linear program, A isthe constraint matrix, and x
denotes the vector of variables, y may be used to derive the following valid inequality:

yTAXx2yTb
Herey is being interpreted as a column vector, and yT denotes the transpose of .

Therea point of computing y is the following. Suppose we define a vector z of
dimension equal to the dimension of x and having the following value for entries

7 = uj where yTA] > 0, and
Z = lj where yTAj < 0,

where Aj denotes the column of A corresponding to Xj, uj the given upper bound on Xj,
and |j isthe specified lower bound. (7 isarbitrary if yTAj = 0.) Theny and zwill satisfy

yTb-yTAz> 0.
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Thislast inequality contradicts the validity of yTA x=yTh, and hence showsthat the
given linear program isinfeasible. The quantity * pr oof _p isset equal to yTbh - yTA z
Thus, *proof _p in some sense denotes the degree of infeasibility.
Parameters *env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
.|p
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
°y
An array of doubles of length at least equal to the number of rows in the problem.
sproof_p
A pointer to adouble. The parameter pr oof _p isallowed to have the value NULL.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXdualopt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXdual opt (CPXCENVptr env,
CPXLPptr 1p)

Theroutine CPXdual opt may be used at any time after a linear program has been
created viaacall to CPXcr eat epr ob to find asolution to that problem using the dual
simplex algorithm. When thisfunction is called, the CPLEX dual simplex optimization
routines attempt to optimize the specified problem. The results of the optimization are
recorded in the CPLEX problem object.

Example

status = CPXdual opt (env, |p);

‘env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

The routine returns zero unless an error occurred during the optimization. Examples of
errors include exhausting available memory (CPXERR_NO_NMEMORY) or encountering
invalid datain the CPLEX problem object (CPXERR_NO_PROBLEM). Exceeding a user-
specified CPLEX limit, or proving the model infeasible or unbounded, are not
considered errors. Note that a zero return val ue does not necessarily mean that a solution
exists. Use query routines CPXsol ni nf o, CPXget st at , and CPXsol uti on to
obtain further information about the status of the optimization.
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CPXdualwrite

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXdual write( CPXCENVptr env,
CPXCLPptr | p,

const char * filename_str,
doubl e * objshift_p)

Description Theroutine CPXdual wri t e isused to writeadual formulation of the current CPLEX
problem object in MPS format. This routine can be applied only to alinear program; it
generates an error for other problem types.

Note: Any fixed variables in the primal are removed before the dual
problem is written to a file. Each fixed variable with a nonzero objective
coefficient causes the objective value to shift. As a result, if fixed variables
are present, the optimal objective obtained from solving the dual problem
created by CPXdual wr i t e may not be the same as the optimal objective
of the primal problem. The obj shi ft _p parameter can be used to
reconcile this difference.

Example

status = CPXdualwite (env, Ip, "nyfile.dua", &objshift);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A character string containing the name of the file to which the dual problem should be
written.

*objshift_p

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 263



CPXdualwrite

A pointer to avariable of type double to hold the change in the objective function
resulting from the removal of fixed variablesin the primal.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXembwrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXenmbwrite( CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str)

Theroutine CPXenbwr i t e isused to write out the network embedded in the selected
problem object. MPS format is used. The specific network extracted depends on the
current setting of the CPX_PARAM _NETFI ND parameter.

Example

status = CPXenbwite (env, Ip, "nyfile.emb");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A character string containing the name of the file to which the embedded network should
be written.

Example

status = CPXenbwite (env, Ip, "nyfile.emb");

The routine returns zero on success and nonzero if an error occurs.
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CPXfclose

Category
Definition File
Include Files
Synopsis

Description

Parameters

Returns

Global Function
cplex.h
cplex.h
int CPXPUBLI C CPXfcl ose( CPXFI LEptr stream
The routine CPXf cl ose closesfilesthat are used in conjunction with the routines
CPXaddf pdest, CPXdel f pdest ,and CPXset | ogfil e.Itisusedin the same

way asthe standard C library function f cl ose. Files that are opened with the routine
CPXf open must be closed with the routine CPXf cl ose.

Example

CPXf cl ose (fp);

Seel pex5. ¢ inthe CPLEX User's Manual.

estream

A pointer to afile opened by the routine CPXf open.

This routine returns zero on success and nonzero if afailure occurs. The syntax is
identical to the standard C library routine fclose.
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CPXfeasopt

Category
Definition File

Synopsis

Description

Global Function
cplex.h

int CPXPUBLI C CPXfeasopt (CPXCENVptr env,
CPXLPptr | p,
double * rhs,
doubl e * rng,
double * |b,
doubl e * ub,
int optind)

The routine CPXf easopt performs an additional optimization that computes a
minimal relaxation of the bounds of variables or the right-hand sides of constraints that
make the active model feasible. For each bound, the user may specify apreferred value
thereciprocal of which isthe penalty associated with relaxing the bound. Similarly, the
user may also specify an analogous preferred value for every right-hand side value or
(where applicable) range value. Thus, larger values indicate greater willingness to relax
a constraint or bound. A negative or zero valueindicates that the corresponding bound
must not be relaxed. Typically, values greater than or equal to one should be used.

If enough variables or constraints were allowed to be relaxed, the routine returns with
suggested relaxed valuesthat  would make the active model feasible. These bounds are
chosen in such away that the relaxation is minimal in the sense  that the sum of
(relaxation amount)/(priority) over al variables and constraints is minimized.

A solution vector for the model relaxed in thisway will be available.

When the argument opt i nd ist r ue, thismethod aso triesto find the optimal
solution of the minimally relaxed model.

Parameters

env

Pointer to the CPLEX environment as returned by CPXopenCPLEX.
I'p

Pointer to a CPLEX problem object asreturned by CPXcr eat epr ob.
rhs

An array of doubles of length at least equal to the number of rowsin the problem.
NULL may be specified if no rhs values are allowed to be relaxed. When anon-NULL
array ispassed and the function successfully finds arelaxation, the elements of the
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Returns

array will contain the new values for the right-hand side that constitute the feasible
relaxation found by CPXf easopt .

rng

An array of doubles of length at least equal to the number of rowsin the problem.
NULL may be specified if no rangevaluesare alowed to berelaxed or none are present
in the active model. When anon-NULL array is passed and the function successfully
finds a relaxation, the elements of the array will contain the new values for the ranges
that constitute the feasible relaxation found by CPXf easopt .

b

An array of doubles of length at least equal to the number of columnsin the problem.
NULL may be passed if no lower bound of any variable isallowed to berelaxed. When
anon-NULL array is passed and the function successfully finds arelaxation, the
elements of the array will contain the new values for the lower bounds that constitute
thefeasiblerelaxation found by CPXf easopt .

ub

An array of doubles of length at least equal to the number of columnsin the problem.
NULL may be passed if no upper bound of any variable isallowed to berelaxed. When
anon-NULL array is passed and the function successfully finds arelaxation, the
elements of the array will contain the new values for the upper bounds that constitute
thefeasiblerelaxation found by CPXf easopt .

optind
Optimization indicator. If this parameter istrue, then CPXf easopt triesto find the
optimal solution of the minimally relaxed model.

The routine returns zero on success and nonzero if an error occurs.
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CPXfindiis
Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXfindiis(CPXCENVptr env,
CPXLPptr Ip,
int * iisnunrows_p,
int * iisnuntols_p)

Theroutine CPXf i ndi i s isused to determine an irreducibly inconsistent set (11S) for
aninfeasible LP problem. On successful completion, CPXf i ndi i s returns the number
of rows and columns in the I1S. To obtain information about the individual rows and
columns, use theroutine CPXgetiis,CPXi i switeor CPXdispl ayiis.

Example

status = CPXfindiis (env, |Ip, & isnunrows, & isnuntols);

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
siisnumrows_p

A pointer to an integer to contain the number of rowsinthellS.
siisnumcols_p

A pointer to an integer to contain the number of columnsinthellS.

The routine returns zero on success and nonzero if an error occurs.
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CPXflushchannel

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

voi d CPXPUBLI C CPXf| ushchannel ( CPXCENVptr env,
CPXCHANNELpt r channel )

Theroutine CPXf | ushchannel flushes (outputs and clears the buffers of) al
message destinations for achannel. Use thisroutinein caseswhen it isimportant to have
output written to disk immediately after it is generated. For most applications, this
routine need not be used.

Example

CPXf | ushchannel (env, nychannel);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
schannel

A pointer to the channel containing the message destinations to be flushed.

This routine does not return a value.
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CPXflushstdchannels

Category
Definition File
Include Files
Synopsis

Description

Parameters

Returns

Global Function

cplex.h

cplex.h

i nt CPXPUBLI C CPXf | ushst dchannel s( CPXCENVptr env)

Theroutine CPXf | ushst dchannel s flushesthe output buffers of the four standard
channels cpxr esul t s, cpxwar ni ng, cpxerror,and cpxl og. Usethisroutine

whereit isimportant to seeall of the output created by CPLEX either on the screen or in
adisk filewithout calling CPXf | ushchannel for each of the four channels.

Example

status = CPXfl ushstdchannel s (env);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

The routine returns zero on success and nonzero if an error occurs.
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CPXfopen

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

CPXFI LEptr CPXPUBLI C CPXf open(const char * filenanme_str,
const char * type_str)

Theroutine CPXf open isused to open filesto be used in conjunction with the routines
CPXaddf pdest , CPXdel f pdest and CPXset | ogfi | e. It hasthe same
arguments as the standard C library function f open.

Example

fp = CPXfopen ("nylog.log", "w');

Seeasol pex5. ¢ inthelLOG CPLEX User's Manual.

«filename_str
A pointer to a character string that contains the name of the file to be opened.
*type_str
A pointer to a character string, containing characters according to the syntax of the
standard C function f open.

The routine returns a pointer to an object representing an open file, or NULL if thefile
could not be opened. A CPXFILEptr is analogousto FILE *type in C language.
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CPXfputs

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXfputs(const char * s_str,
CPXFI LEptr stream

Theroutine CPXf put s can be used to write output to afile opened with CPXf open.
The purpose of thisroutineisto allow user-defined output in afile to be interspersed
with the output created by using the routines CPXaddf pdest or CPXset | ogfil e.
The syntax of CPXf put s isthe same asthe standard C library function f put s.

Example

CPXfputs ("Solved first problem

*s_str
A pointer to a string to be output to thefile.
sstream
A pointer to afile opened by the routine CPXf open.

This routine returns a nonnegative value if successful. Otherwise, it returns the system
constant EOF (end of file).
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CPXfreelazyconstraints

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXfreel azyconstrai nt s(CPXCENVptr env,
CPXLPptr 1p)

Theroutine CPXf r eel azyconst rai nt s isused to clear the list of lazy constraints
that have been previously specified through calls to CPXaddl azyconstr ai nt s.

Example

status = CPXfreel azyconstraints (env, |p);

‘env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

o|p
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.

The routine returns zero on success and nonzero if an error occurs.
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CPXfreepresolve

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXfreepresol ve( CPXCENVptr env,
CPXLPptr 1p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXf r eepr esol ve freesthe presolved problem from the LP problem
object. Under the default setting of CPX_PARAM_REDUCE, the presolved problem is
freed when an optimal solution isfound. It is not freed when CPX_PARAM REDUCE is
set to CPX_PREREDUCE_PRI MALONLY (1) or CPX_PREREDUCE_DUALONLY (2),
so theroutine CPXf r eepr esol ve can be used to free it manually.

Example

status = CPXfreepresolve (env, |p);

Parameters env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

olp
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXfreeprob

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXfreeprob( CPXCENVptr env,
CPXLPptr * Ip_p)

Theroutine CPXf r eepr ob removes the specified CPLEX problem object from the
CPLEX environment and frees the associated memory used internally by CPLEX. The
routine is used when the user has no need for further access to the specified problem
data

Example

status = CPXfreeprob (env, & p);

Seedsotheexamplel pex1. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

‘env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

*lp_p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

status = CPXfreeprob (env, & p);

Seedsotheexamplel pex1. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

The routine returns zero on success and nonzero if an error occurs.
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CPXfreeusercuts

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXfreeusercut s(CPXCENVptr env,
CPXLPptr 1p)

Theroutine CPXf r eeuser cut s isused to clear thelist of user cutsthat have been
previously specified through callsto CPXadduser cut s.

Example

status = CPXfreeusercuts (env, |p);

‘env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

o|p
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.

The routine returns zero on success and nonzero if an error occurs.
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CPXftran

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXftran(CPXCENVptr env,
CPXCLPptr | p,
doubl e * x)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

The routine CPXf t r an solves By = x and puts the answer in the vector x, where B is
the basis matrix.
senv
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
*Ip
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
X

An array that holds the right-hand side vector on input and the solution vector on output.
The array must be of length at least equal to the number of rowsin the LP problem
object.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetExactkappa

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis doubl e CPXPUBLI C CPXget Exact kappa( CPXCENVptr env,
CPXCLPptr | p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget Exact kappa computes and returns the condition number, kappa.
See Also CPXget kappa

Parameters env

The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

See Also CPXget kappa
nlp
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.

See Also CPXget kappa

Returns If successful, this routine returns the condition number, kappa.
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CPXgetax

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget ax( CPXCENVptr env,
CPXCLPptr |p,
doubl e * x,
int begin,
int end)

Theroutine CPXget ax isused to accessrow activity levels for arange of constraints of
alinear or quadratic program. The beginning and end of the range must be specified. A
row activity istheinner product of arow in the constraint matrix and the structural
variablesin the problem.

The array must be of length at least (end- begi n+1). If successful, x[ 0] through
X[ end- begi n] contain the row activities.
env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
D

An array to receive the values of the row activity levels for each of the constraintsin the
specified range.

The array must be of length at least (end- begi n+1). If successful, x[ 0] through
X[ end- begi n] contain the row activities.

*begin
An integer indicating the beginning of the range of row activitiesto be returned.
*end

An integer indicating the end of the range of row activitiesto be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetbaritcnt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget baritcnt (CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget bari t cnt isused to accessthetotal number of Barrier iterations
to solve an LP problem.

Example

itcnt = CPXgetbaritcnt (env, |p);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetbaritcnt (env, |p);

The routine returns the total iteration count if a solution exists. It returns zero if no
solution exists or any other type of error occurs.
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CPXgetbase

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget base( CPXCENVptr env,
CPXCLPptr |p,
int * cstat,
int * rstat)

Theroutine CPXget base isused to get the basisresident ina CPLEX problem object.

Either of the argumentscst at or r st at may be NULL, if only one set of statusesis
needed.

Table 1: Values of elements of cstat

CPX_AT_LOWER

variable at |ower bound

CPX_BASI C

variable is basic

CPX_AT_UPPER

variabl e at upper bound

w| N k| O

CPX_FREE_SUPER

variable free and nonbasic

Table 2: Values of elementsof rstat in rows other than ranged rows

CPX_AT_LOVNER 0 associ ated sl ack/ surpl us/

artificial variable
nonbasic at value 0.0

CPX_BASI C

1 associ ated sl ack/
surplus/artificial
variabl e basic

Table 3: Values of elements of rstat for ranged rows

CPX_AT_LOVER 0 associ ated sl ack/ surpl us/

artificial variable
nonbasic at its |ower
bound

CPX_BASI C

1 associ ated sl ack/ surpl us/
artificial variable basic
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Table 3: Values of elements of rstat for ranged rows

CPX_AT_UPPER 2 associ ated sl ack/ surpl us/

artificial variable
nonbasi ¢ at upper bound

Parameters

Returns

Example

status = CPXgetbase (env, |p, cstat, rstat);

Seedsotheexamplel pex6. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
cstat

An array to receive the basis status of the columns in the CPLEX problem object. The
length of the array must be no less than the number of columnsin the matrix. The array
element cst at [ i ] hasthe meaning indicated in Table 1.

erstat

An array to receive the basis status of the artificial/slack/surplus variable associated with
each row in the constraint matrix. The array's length must be no less than the number of
rows in the CPLEX problem object. For rows other than ranged rows, the array element
rstat[i] hasthemeaningindicated in Table 2. For ranged rows, the array element
rstat[i] hasthemeaningindicated in Table 3.

Theroutine returns zero if abasis exists. It returns zero if no solution exists or any other
type of error occurs.
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CPXgetbasednorms

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget basednor ns( CPXCENVpt r env,
CPXCLPptr | p,
int * cstat,

int * rstat,
doubl e * dnorm

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXget basednor ns works in conjunction with the routine
CPXcopybasednor ms. CPXget basednor ns retrieves the resident basis and dual
norms from a specified problem object.

Each of thearrayscst at , r st at , and dnor mmust be non NULL. That is, each of
these arrays must be allocated. The allocated size of cst at is assumed by this routine
to be at least the number returned by CPXget nuntol s. The allocated size of r st at
and dnor mare assumed to be at least the number returned by CPXget nunr ows.
(Other detailsof cst at, r st at , and dnor mare not documented.)

Success, Failure

If thisroutine succeeds, cst at andr st at contain information about the resident
basis, and dnor m contains the dual steepest-edge norms. If thereisno basis, or if there
is no set of dual steepest-edge norms, this routine returns an error code. The returned
data are intended solely for use by CPXcopybasednor ns.

Example

For example, if agiven LP hasjust been successfully solved by the ILOG CPLEX
Callable Library optimizer CPXdual opt with thedua pricing option
CPX_PARAM DPRI | NDsetto CPX_DPRI | ND_STEEP,

CPX_DPRI | ND_FULLSTEEP, or CPX_DPRI | ND_STEEPQSTART, then acall to
CPXget basednor s should succeed. (That optimizer and those pricing options are
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See Also

Parameters

See Also

See Also

See Also

See Also

documented in the ILOG CPLEX Reference Manual, and their useisillustrated in the
ILOG CPLEX User'sManual.)

M otivation

When the ILOG CPLEX Callable Library optimizer CPXdual opt iscalledto solvea
problem with the dual pricing option CPX_PARAM DPRI | ND set to

CPX DPRI | ND_STEEP or CPX DPRI | ND_FULLSTEEP, there must be values of
appropriate dual norms available before the optimizer can begin. If these norms are not
already resident, they must be computed, and that computation may be expensive. The
functions CPXget basednor ns and CPXcopybasednor ns can, in some cases,
avoid that expense. Suppose, for example, that in some application an LP is solved by
CPXdual opt with one of those pricing settings. After the solution of the LP, some
intermediate optimizations are carried out on the same L P, and those subsequent
optimizations are in turn followed by some changesto the LP, and are-solve. In such a
case, copying the basisand norms that were resident before the intermediate solves,
back into ILOG CPLEX data structures can greatly increase the speed of the re-solve.

CPXcopybasednor ns

env

The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

CPXcopybasednor ns

olp
A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.

CPXcopybasednor ns

cstat
An array containing the basis status of the columns in the constraint matrix. The length
of the allocated array is at least the value returned by CPXget nuntol s.
CPXcopybasednor ns

erstat
An array containing the basis status of the rows in the constraint matrix. The length of
the allocated array is at |east the value returned by CPXget nunr ows.
CPXcopybasednor ns

dnorm
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An array containing the dual steepest-edge norms. The length of the allocated array is at
least the value returned by CPXget nunt ows.

See Also CPXcopybasednor ns

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetbestobjval
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXget best obj val (CPXCENVptr env,
CPXCLPptr | p,
doubl e * objval _p)
Description The routine CPXget best obj val accesses the currently best known bound on the

optimal solution value of the problem at the the best remaining node in the branch and
bound tree while solving aMIP. When amodel has been solved to optimality, this value
matches the optimal solution value. Otherwise, this value is computed for a
minimization (maximization) problem as the minimum (maximum) objective function
value of all remaining unexplored nodes.

Example

status = CPXget bestobjval (env, |p, &objval);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
~objval_p
A pointer to the location where the best node objective valueisreturned. If the branch &
cut tree has been exhausted, the best node value is set to alarge number.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetbhead

Category Globa Function
Definition File cplex.h
Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget bhead( CPXCENVptr env,
CPXCLPptr |p,
int * head,
doubl e * x)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXget bhead returns the basis header; it gives the negative value minus
one of all row indices of dacks.
Parameters env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
‘Ip
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
*head

An array. The array contains the indices of the variablesin the resident basis, where basic
slacks are specified by the negative of the corresponding row index minus 1 (one); that is,
-rowi ndex - 1. Thearray must be of length at least equal to the number of rowsin
the LP problem object.

X

An array. This array contains the values of the basic variables in the order specified by
head[ ] . Thearray must be of length at least equal to number of rowsin the LP problem
object.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetbranchcallbackfunc

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis voi d CPXPUBLI C CPXget branchcal | backf unc( CPXCENVptr env,

i nt (CPXPUBLI C **branchcal | back_p) ( CALLBACK_BRANCH_ARGS) ,
void ** cbhandl e_p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget br anchcal | backf unc accessesthe user-written callback
routine to be called during MIP optimization after a branch has been selected but before
the branchis carried out. ILOG CPLEX uses the callback routine to change its branch
selection.

Example

CPXget br anchcal | backf unc(env, &current_call back,
&current _handl e);

See also Advanced MIP Control Interfaceinthe 1LOG CPLEX User's Manual.
Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
branchcal | back_p

The address of the pointer to the current user-written branch callback. If no callback has
been set, the returned pointer evaluatesto NULL.

cbhandl e_p

The address of avariable to hold the user's private pointer.
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Callback description

int callback (CPXCENVptr env,

voi d *cbdat a,
int wher ef rom
voi d *cbhandl e,
int type,

int so0s,

int nodecnt,
int bdcnt,
doubl e *nodeest ,
int *nodebeg,
int *indi ces,
char *|u,

int *bd,

int *useraction_p);

The call to the branch callback occurs after a branch has been selected but before the
branch is carried out. This function iswritten by the user. On entry to the callback, the
ILOG CPLEX-selected branch is defined in the arguments. The arguments to the
callback specify alist of changes to make to the bounds of variables when child nodes
are created. One, two, or zero child nodes can be created, so one, two, or zero lists of
changes are specified in the arguments. The first branch specified is considered first.
The callback is called with zero lists of bound changes when the solution at the nodeis
integer feasible.

Custom branching strategies can be implemented by calling the CPLEX function
CPXbr anchcal | backbr anchbds and settingtheuser act i on variableto
CPX_CALLBACK_SET. Then CPLEX will carry out these branches instead of the
CPLEX-selected branches.

Branch variables are in terms of the original problem if the parameter
CPX_PARAM M PCBREDLP isset to CPX_OFF beforethe call to CPXni popt that
callsthe callback. Otherwise, branch variables arein terms of the presolved problem.

Callback return value

The callback returns zero on success and nonzero if an error occurs.
Callback arguments

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
chdat a
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A pointer passed from the optimization routine to the user-written callback that
identifies the problem being optimized. The only purpose of this pointer isto passit to
the callback information routines.

wher ef r om

An integer value indicating where in the optimization this function was called. It will
have the value CPX_CALLBACK M P_BRANCH.

cbhandl e
A pointer to user-private data.
int type

An integer that indicates the type of branch. Thistable summarizes possible values.

Branch Types Returned from a User-Written Branch Callback

Symbolic Constant Value Branch
CPX_TYPE_VAR 0 vari abl e branch
CPX_TYPE_SOCs1 1 SCS1 branch
CPX_TYPE_SCSs2 2 SOS2 branch
CPX_TYPE_USER X user - def i ned

SO0S

An integer that indicates the special ordered set (SOS) used for this branch. A value of -
1 indicates that this branch is not an SOS-type branch.

nodecnt

An integer that indicates the number of nodes CPLEX will create from this branch.

Possible values are:

0 O (zero), or
0O 1,or
o 2.

If the argument is O, the node will be fathomed unless user-specified branches are made;
that is, no child nodes are created and the node itself is discarded.

bdcnt

An integer that indicates the number of bound changes defined in the arraysi ndi ces,
| u, and bd that define the CPLEX-selected branch.

nodeest
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Anarray withnodecnt entriesthat contains estimates of the integer objective-function
value that will be attained from the created node.

nodebeg

An array withnodecnt entries. Thei-th entry istheindex into the arraysi ndi ces,
| u,and bd of thefirst bound changed for the ith node.

i ndi ces

Together with | u and bd, this array defines the bound changes for each of the created
nodes. Theentry i ndi ces[i] istheindex for the variable.

lu

Together withi ndi ces and bd, thisarray defines the bound changes for each of the
created nodes. Theentry | u[ i ] isone of the three possible values indicating which
bound to change:

O L for lower bound, or
0O Ufor upper bound, or
0 Bfor both bounds.
bd

Together withi ndi ces and| u, thisarray defines the bound changes for each of the
created nodes. Theentry bd[ i ] indicatesthe new value of the bound.

useraction_p

A pointer to an integer indicating the action for ILOG CPLEX totakeat the completion
of the user callback. The table summarizes the possible actions.

Actionsto be Taken After a User-Written Branch Callback

Value

Symbolic Constant

Action

CPX_CALLBACK_DEFAULT

Use CPLEX-sel ected branch

CPX_CALLBACK_FAI L

Exit optimzation

CPX_CALLBACK_SET

Use user-sel ected branch
as defined by calls to
CPXbr anchcal | backbr anch
bds

CPX_CALLBACK_NO_SPACE

All ocate nore space and
call callback again

See Also

Returns

CPXset br anchcal | backf unc

This routine does not return aresult.
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CPXgetcallbackctype

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXget cal | backct ype( CPXCENVptr env,

void * chdata,
int wherefrom
char * xctype,
int begin,

int end)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget cal | backct ype isused to get the ctypes for the MIP problem
from within a user-written callback during MIP optimization. The values are from the
original problem if CPX_PARAM M PCBREDLP is set to CPX_OFF. Otherwise, they
are from the presolved problem.

This routine may be called only when the value of the wher ef r omargument is one of
the following:

0 CPX_CALLBACK M P,
CPX_CALLBACK_M P_BRANCH,
CPX_CALLBACK_M P_| NCUVBENT,
CPX_CALLBACK_M P_NODE,
CPX_CALLBACK_M P_HEURI STI C,
CPX_CALLBACK_M P_SOLVE, or
CPX_CALLBACK_M P_CUT.

Example

O o o o o d
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Parameters

Returns

status = CPXgetcal | backctype (env, cbdata, wherefrom
prectype, 0, precols-1);

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
scbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

*xctype

An array where the ctype values for the MIP problem will be returned. The array must be
of length at least (end - begi n + 1). If successful, xct ype[ 0] through
xct ype[ end- begi n] contain the variable types.

*begin
An integer indicating the beginning of the range of ctype values to be returned.
*end

An integer indicating the end of the range of ctype values to be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbackgloballb

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backgl obal | b( CPXCENVptr env,

Description

void * chdata,
int wherefrom
double * Ib,
int begin,

int end)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher

risk of incorrect behavior in your application, behavior that can be difficult to

debug. Therefore, ILOG encourages you to consider carefully whether you can

accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget cal | backgl obal | b isused to get the best known global lower
bound values during MIP optimization from within a user-written callback. The global
lower bounds are tightened after anew incumbent is found, so the values returned by
CPXget cal | backnodex may violate these bounds at nodes where new incumbents
have been found. The values are from the original problem if

CPX_PARAM M PCBREDLP isset to CPX_OFF; otherwise, they are from the

presolved problem.

This routine may be called only when the value of the wher ef r omargument is one of
the following:

0

O o o o o d

CPX_CALLBACK M P,
CPX_CALLBACK_M P_BRANCH,
CPX_CALLBACK_M P_| NCUVBENT,
CPX_CALLBACK_M P_NODE,
CPX_CALLBACK_M P_HEURI STI C,
CPX_CALLBACK_M P_SOLVE, or
CPX_CALLBACK_M P_CUT.
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Parameters

Returns

Example

status = CPXgetcal | backgl obal | b (env, chdata, wherefrom
glb, 0, cols-1);

senv
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
«cbdata

The pointer passed to the user-written callback. This parameter must be the value of
chdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

*lb

An array to receive the values of the global lower bound values. This array must be of
length at least (end - begin + 1).If successful, | b[ 0] through| b[ end-
begi n] contain the global lower bound values.

*begin
An integer indicating the beginning of the range of lower bound values to be returned.
*end

An integer indicating the end of the range of lower bound valuesto be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbackglobalub

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backgl obal ub( CPXCENVptr env,

Description

void * chdata,
int wherefrom
doubl e * ub,
int begin,

int end)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher

risk of incorrect behavior in your application, behavior that can be difficult to

debug. Therefore, ILOG encourages you to consider carefully whether you can

accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget cal | backgl obal ub isused to get the best known global upper
bound values during MIP optimization from within a user-written callback. The global
upper bounds are tightened after a new incumbent is found, so the values returned by
CPXget cal | backnodex may violate these bounds at nodes where new incumbents
have been found. The values are from the original problem if

CPX_PARAM M PCBREDLP isset to CPX_OFF; otherwise, they are from the

presolved problem.

This routine may be called only when the value of the wher ef r omargument is one of
the following:

0

O o o o o d

CPX_CALLBACK M P,
CPX_CALLBACK_M P_BRANCH,
CPX_CALLBACK_M P_| NCUVBENT,
CPX_CALLBACK_M P_NODE,
CPX_CALLBACK_M P_HEURI STI C,
CPX_CALLBACK_M P_SOLVE, or
CPX_CALLBACK_M P_CUT.
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Parameters

Returns

Example

status = CPXget cal | backgl obal ub (env, chdata, wherefrom
gub, 0, cols-1);

senv
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
«cbdata

The pointer passed to the user-written callback. This parameter must be the value of
chdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

*ub

An array to receive the values of the global upper bound values. This array must be of
length at least (end - begin + 1).If successful, ub[ 0] through ub[ end-
begi n] contain the global upper bound values.

*begin
An integer indicating the beginning of the range of upper bound values to be returned.
*end

An integer indicating the end of the range of upper bound values to be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbackincumbent

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backi ncunmbent ( CPXCENVptr env,

void * chdata,
int wherefrom
doubl e * x,
int begin,

int end)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget cal | backi ncunbent isused to get the incumbent values
during MIP optimization from within a user-written callback. The values are from the
original problem if CPX_PARAM M PCBREDLP is set to CPX_OFF. Otherwise, they
are from the presolved problem.

This routine may be called only when the value of the wher ef r omargument is one of
the following:

0 CPX_CALLBACK M P,
CPX_CALLBACK_M P_BRANCH,
CPX_CALLBACK_M P_| NCUVBENT,
CPX_CALLBACK_M P_NODE,
CPX_CALLBACK_M P_HEURI STI C,
CPX_CALLBACK_M P_SOLVE, or
CPX_CALLBACK_M P_CUT.

Example

O o o o o d
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Parameters

Returns

status = CPXgetcal | backi ncunbent (env, cbdata, wherefrom
bestx, 0, cols-1);

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
scbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

*X

An array to receive the values of the incumbent (best available) integer solution. This
array must be of length at least (end - begi n + 1). If successful, x[ 0] through
X[ end- begi n] contain the incumbent values.

*begin
An integer indicating the beginning of the range of incumbent values to be returned.
*end

An integer indicating the end of the range of incumbent values to be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbackinfo

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget cal | backi nf o( CPXCENVptr env,
void * chdata,
int wherefrom
i nt whi chinfo,
void * result_p)

Theroutine CPXget cal | backi nf o isused to access information about the current
optimization process from within a user-written callback function.

Note: Thisroutineisthe only routine that can access optimization status
information from within a non-advanced user-written callback function. Itisalso
the only Callable Library routine that may be called from within a non-advanced
user-written callback function, and in fact, may only be called from the callback
function.

Parameters

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
chdat a

The cbdat a pointer passed to the user-written callback function. The parameter
cbdat a MUST bethevaueof cbdat a passed to the user-written callback function.

wher ef rom

An integer value indicating the optimization algorithm from which the user-written
callback function was called. The parameter wher ef r omMUST be the value of
wher ef r ompassed to the user-written callback function. See

CPXget | pcal | backf uncCPXget m pcal | backf unc, and

CPXget net cal | backf unc for possible values of wher ef r omand their meaning.

whi chi nfo
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An integer value indicating the specific information that should be returned by
CPXget cal | backi nf o totheresult argument. Valuesfor whi chi nf o, thetype
of theinformation returned into*r esul t _p, plusadescription appear in thetable.

result _p

A generic pointer to avariable of typedoubl e ori nt, dependent on the value of
whi chi nf o, asdocumented in the following tables.

For LP algorithms:

whi chi nfo type of *result_p description
CPX_CALLBACK_| NFO_PRI MA |doubl e primal objective val ue
L_0BJ
CPX_CALLBACK | NFO DUAL_ |doubl e dual objective val ue
oBJ
CPX_CALLBACK | NFO PRI M_ |doubl e measure of prinal
| NFMEAS infeasibility
CPX_CALLBACK_ | NFO DUAL_ |doubl e measure of dual
| NFMEAS infeasibility
CPX_CALLBACK_ | NFO PRI MA |i nt 1if primal feasible, Oif
L_FEAS not
CPX_CALLBACK_ | NFO DUAL_ |i nt 1if dual feasible, O if
FEAS not
CPX_CALLBACK_| NFO_| TCQU |i nt iteration count
NT
CPX_CALLBACK | NFO_CRGCSS |i nt primal push crossover itn
OVER_PPUSH count
CPX_CALLBACK_| NFO_CRGCSS |i nt primal exchange crossover
OVER_PEXCH itn. count
CPX_CALLBACK_ | NFO_CRCSS |i nt dual push crossover itn.
OVER_DPUSH count
CPX_CALLBACK | NFO_CRGCSS |i nt dual exchange crossover
OVER_DEXCH itn. count
CPX_CALLBACK_| NFO _USER_ |CPXCLPptr returns pointer to
PROBLEM original user problem
avail able for prinal
dual ,barrier, mp

For Network algorithms:

|V\,hi chinfo |type of *result_p |descri ption |
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L_FEAS

CPX_CALLBACK_| NFO_PRI MA |doubl e primal objective value
L_0OBJ

CPX_CALLBACK_ | NFO PRI M_ |doubl e measure of primal

| NFMEAS infeasibility
CPX_CALLBACK_ | NFO_I TCQU |i nt iteration count

NT

CPX_CALLBACK | NFO PRI MA i nt 1if prinal feasible, Oif

not

For Presolve algorithms:

whi chi nfo type of *result_p description
CPX_CALLBACK | NFO_PRESO |i nt nunber of rows elin nated
LVE_ROASGONE

CPX_CALLBACK_| NFO_PRESO |i nt nunber of col ums
LVE_COLSGONE el imnated
CPX_CALLBACK_| NFO_PRESO |i nt nunber of aggregator
LVE_AGGSUBST substitutions
CPX_CALLBACK | NFO_PRESO |i nt nunber of nodified
LVE_CCEFFS coefficients

For MIP algorithms:

whi chi nfo

type of *result_p

description

CPX_CALLBACK_| NFO_BEST_
| NTEGER

doubl e

obj. val ue of best integer
sol ution

F

CPX_CALLBACK_ | NFO BEST_ |doubl e obj . value of best
REMAI NI NG remai ni ng node
CPX_CALLBACK | NFO_NODE_ |i nt total nunber of nodes
COUNT sol ved
CPX_CALLBACK_| NFO_NCDES |i nt nunber of remaining nodes
_LEFT
CPX_CALLBACK_INFO M P_I |int total nunber of MP
TERATI ONS iterations
CPX_CALLBACK | NFO M P_F |int returns 1 if feasible
EAS sol ution exists;
otherw se, 0
CPX_CALLBACK_ | NFO_CUTCF |doubl e updated cutoff val ue
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THREADS

CPX_CALLBACK_I NFO _CLI QU [i nt nunber of clique cuts
E_COUNT added
CPX_CALLBACK_| NFO_COVER |i nt nunber of cover cuts added
_COUNT
CPX_CALLBACK_ | NFO DI SJC |int nunber of disjunctive cuts
UT_COUNT added
CPX_CALLBACK_I NFO_FLOAC |i nt nunber of flow cover cuts
OVER_COUNT added
CPX_CALLBACK_| NFO_FLOWP |[i nt nunber of flow path cuts
ATH_COUNT added
CPX_CALLBACK_|I NFO_FRACC |i nt nunber of Gonory
UT_COUNT fractional cuts added
CPX_CALLBACK_| NFO_GUBCO |i nt nunber of GUB cover cuts
VER_COUNT added
CPX_CALLBACK_| NFO_| MPLB |i nt nunber of inplied bound
D_COUNT cuts added
CPX_CALLBACK | NFO_M RCU |i nt nunber of mixed integer
T_COUNT roundi ng cuts added
CPX_CALLBACK_| NFO_USER_ [CPXCLPpt r returns pointer to
PROBLEM original user problem
avail able for prinal
dual, barrier, MP
CPX_CALLBACK_|I NFO_PROBE |i nt current phase of probing
_PHASE (0-3)
CPX_CALLBACK_ | NFO_PROBE |doubl e fraction of probing phase
_PROGRESS conpl eted (0.0-1.0)
CPX_CALLBACK_| NFO_FRACC |doubl e fraction of Gonory cut
UT_PROGRESS generation for the pass
conpleted (0.0 - 1.0)
CPX_CALLBACK_| NFO DI SJC |doubl e fraction of disjunctive
UT_PROGRESS cut generation for the
pass conpleted (0.0 - 1.0)
CPX_CALLBACK_| NFO_FLOAM |doubl e fraction of flow cover and
I R_PROGRESS MR cut generation for the
pass conpleted (0.0 -
1.0)
CPX_CALLBACK | NFO_ MY_TH |i nt identifier of the parallel
READ_NUM thread meking this cal
CPX_CALLBACK_I NFO_USER _ [i nt total nunber of parallel

threads currently running

Example

Seel pex4. c inthe CPLEX User's Manual.
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Suppose you want to know the objective value on each iteration for a graphical user
display. In addition, if primal ssimplex is not feasible after 1000 iterations, you want to
stop the optimization. The function mycal | back isacallback function to do this.

int nycal | back (CPXCENVptr env, void *chdata, int wherefrom
voi d *cbhandl e)
{. .
intitcount;
doubl e objval;
i ntispfeas;
intstatus = 0;
if ( wherefrom == CPX_CALLBACK PRI MAL ) {
status = CPXgetcal | backi nfo (env, cbdata, wherefrom
CPX_CALLBACK_| NFO_PRI MAL_FEAS,
& spfeas);
if ( status ) {
fprintf (stderr,"error % in CPXgetcall backinfo
status = 1,
got o TERM NATE;

if ( ispfeas ) {
status = CPXgetcal | backi nfo (env, cbdata, wherefrom
CPX_CALLBACK_| NFO_PRI VAL_0OBJ,
&objval) )
if ( status ) {
fprintf (stderr,"error % in CPXgetcall backinfo
status);
status = 1,
got o TERM NATE;

}
/* Do some graphics with the value of objval */
}
el se {
status = CPXgetcal | backi nfo (env, cbdata, wherefrom
CPX_CALLBACK_| NFO_I TCOUNT,
if ( status ) {
fprintf (stderr,"error %l in CPXgetcall backinfo
status = 1;
got o TERM NATE;
}
if ( itcount > 1000 ) status = 1;
}
}
TERM NATE:
return (status);

}

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL

& tcount);

305



CPXgetcallbackinfo

Returns The routine returns zero on success and nonzero if an error occurs. If nonzero, the
requested value may not be available for the specific optimization algorithm. For
example, the dual objectiveis not available from primal simplex.
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CPXgetcallbacklp

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backl p( CPXCENVptr env,

void * chdata,
int wherefrom
CPXCLPptr * |p_p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXget cal | backl p isused to get the pointer to the MIP problem that is
in use when the user-written callback functionis called. It isthe original MIP if
CPX_PARAM M PCBREDLP isset to CPX_ OFF; otherwise, it isthe presolved MIP.
To obtain information about the node L P associated with this MIP, use the following

routines:

0O CPXget cal | backnodei nt f eas
0O CPXgetcal | backnodel b

0O CPXget cal | backnodeub

0O CPXget cal | backnodex

0O CPXgetcal | backgl obal I b

0O CPXget cal | backgl obal ub

Each of those routines will return node information associated with the original MIP if
CPX_PARAM M PCBREDLP is turned off (that is, set to CPX_COFF); otherwise, they
return information associated with the presolved MIP.

In contrast, the function CPXget cal | backnodel p returnsa pointer to the node
subproblem, whichisan LP. Note that the setting of CPX_PARAM M PCDREDL P does
not affect thisl p pointer. Since CPLEX does not explicitly maintain an unpresolved
node LP, thel p pointer will correspond to the presolved node LP unless CPLEX
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Parameters

Returns

presolve has been turned off or CPLEX has made no presolve reductions at all.
Generally, this pointer may be used only in CPLEX Callable Library query routines,
suchas CPXsol uti on or CPXgetrows.

Theroutine CPXget cal | backl p may be called only when the value of the
wher ef r omargument is one of the following:

0 CPX_CALLBACK M P,
CPX_CALLBACK_M P_BRANCH,
CPX_CALLBACK_M P_| NCUVBENT,
CPX_CALLBACK_M P_NODE,
CPX_CALLBACK_M P_HEURI STI C, or
CPX_CALLBACK_M P_CUT.

Example

O o o o O

status = CPXgetcal | backl p (env, chdata, wherefrom &origlp);

Seeasoadni pexl. ¢, adm pex2. ¢c,andadm pex3. ¢ inthe standard
distribution.
env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
ecbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

*lp_p

A pointer to avariable of type CPXLPpt r to receive the pointer to the LP problem
object, whichisaMIP.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbacknodeinfo

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget cal | backnodei nf o( CPXCENVptr env,
void * chdata,
int wherefrom
i nt nodenum
i nt whi chinfo,
void * result_p)

Theroutine CPXget cal | backnodei nf o iscalled from within user-written
callbacks during a MIP optimization and accesses information about nodes. The node
information is from the original problem if the parameter

CPX_PARAM M PCBREDLP isturned off, that is, set to CPX_OFF. Otherwise, the
node information is from the presolved problem.

The primary purpose of this routine is to examine nodesin order to select one from
which to proceed. In this case, thewher ef r om argument is

CPX_CALLBACK_M P_NODE, and anode with any nodei ndex value can be
queried. A secondary purpose of thisroutineisto obtain information about the current
node. When thewher ef r omargument isany one of the following values, only the
current node can be queried.

0 CPX_CALLBACK M P_CUT
CPX_CALLBACK_M P_I NCUVBENT
CPX_CALLBACK_M P_HEURI STI C
CPX_CALLBACK M P_SOLVE
CPX_CALLBACK_M P_BRANCH

o o o od

To query the current node, specify anodei ndex value of O (zero). Other values of
thewher ef r omargument areinvalid for thisroutine. An invalid nodei ndex valueor
wher ef r omargument value will result in an error return value.
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Note:The values returned for CPX_CALLBACK | NFO _NCDE_SI | NF and
CPX_CALLBACK | NFO_NODE_NI | NF for the current node are the values that
applied to the node when it was stored and thus before the branch was solved. Asa
result, these values should not be used to assess the feasibility of the node.

This routine cannot retrieve information about nodes that have been moved to node
files. For more information about node files, seethe ILOG CPLEX User's Manual.
If the argument nodei ndex refersto anodein a nodefile,

CPXget cal | backnodei nf o returnsthe value CPXERR_NODE_ON_DI SK.
Nodes still in memory have the lowest index numbers so a user can loop through
thenodes until CPXget cal | backnodei nf o returnsan error, and then exit the

loop.

Example

status = CPXget cal | backnodei nf o(env,

curlp,

wher ef rom

0,

CPX_CALLBACK | NFO_NODE_NI I NF,
&um i nf);

Table1l: Information Requested for a User-Written Node Callback

Symbolic Constant

C Type

Meaning

CPX_CALLBACK | NFO_NCDE_ |doubl e sum of integer

SIINF infeasibilities
CPX_CALLBACK_| NFO_NCDE_ |i nt nunber of integer

NI I NF infeasibilities
CPX_CALLBACK_ | NFO_NCDE_ |doubl e estimated integer

ESTI MATE obj ective

CPX_CALLBACK | NFO_NODE_ |i nt depth of node in branch &
DEPTH cut tree

CPX_CALLBACK | NFO_NCDE_ |doubl e obj ective value of LP
OBJVAL subpr obl em

CPX_CALLBACK_I NFO_NODE_
TYPE

int

type of branch at this
node; see Table 2
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Table1: Information Requested for a User-Written Node Callback

CPX_CALLBACK_ | NFO_NCDE_ |i nt for nodes of type

VAR CPX_TYPE_VAR, the
branching variable for
this node; for other
types, -1 is returned
CPX_CALLBACK | NFO_NODE_ |i nt for nodes of type

SCs CPX_TYPE_SCS1 or
CPX_TYPE_SGCS2 t he nunber
of the SOS used in
branching; -1 otherw se

CPX_CALLBACK | NFO_NODE_ |i nt sequence nunber of the
SEQNUM node

CPX_CALLBACK_| NFO_NCDE_ |i nt node index of the node
NODENUM (only available for

CPXget cal | backseqi nf 0)

Table2: Branch Types Returned when whichinfo =
CPX_CALLBACK_INFO_NODE_TYPE

Symbolic Constant Value Branch Type
CPX_TYPE_VAR
CPX_TYPE_SOS1
CPX_TYPE_SOS2
CPX_TYPE_USER
CPX_TYPE_ANY

vari abl e branch
SCS1 branch
SOS2 branch
user - def i ned

mul tiple bound changes
and/ or constraints were
used for branching

> XN R

See dso Advanced MIP Control Interfaceinthe ILOG CPLEX User's Manual.

See Also CPXget cal | backi nf o, CPXget cal | backseqi nfo

Parameters env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

See Also CPXget cal | backi nf o, CPXget cal | backseqi nfo
«cbdata

The pointer passed to the user-written callback. This parameter must be the value of

chdat a passed to the user-written callback.

See Also CPXget cal | backi nf o, CPXget cal | backseqi nfo
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See Also

See Also

See Also

See Also

Returns

swherefrom
An integer value indicating where the user-written callback was called from. This
parameter must be the value of wher ef r ompassed to the user-written callback.
CPXget cal | backi nf o, CPXget cal | backseqi nfo

*nodenum

Theindex of the node for which information is requested. Nodes are indexed from 0
(zero) to (nodecount - 1) wherenodecount isobtained from the callback
information function CPXget cal | backi nf o, withawhi chi nf o value of
CPX_CALLBACK_| NFO_NODES_LEFT.

CPXget cal | backi nf o, CPXget cal | backseqi nfo

*whichinfo

An integer indicating which information is requested. Table 1 summarizes the possible
values. Table 2 summarizes possible values returned when the type of information
requested is branch type (that is, whi chi nf o =

CPX_CALLBACK | NFO_NODE_TYPE).

CPXget cal | backi nf o, CPXget cal | backseqi nfo

eresult_p

A generic pointer to avariable of type double or int, representing the value returned by
whi chi nf 0. (The column“C Type” in Table 1 indicates the type of various values
returned by whi chi nf 0.)

CPXget cal | backi nf o, CPXget cal | backseqi nfo
The routine returns zero on success and nonzero if an error occurs. The return value

CPXERR_NODE_ON DI SK indicates an attempt to access a node currently located in
anode file on disk.
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CPXgetcallbacknodeintfeas

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backnodei nt f eas( CPXCENVptr env,

void * chdata,
int wherefrom
int * feas,
int begin,

int end)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget cal | backnodei nt f eas isusedto get indicators for each
variable of whether or not the variableisinteger feasiblein the node subproblem. It can
be used in a user-written callback during MIP optimization. The indicators are from the
original problem if CPX_PARAM M PCBREDLP is set to CPX_OFF. Otherwise, they
are from the presolved problem.

Example

status = CPXget cal | backnodei ntf eas(env, chdata, wherefrom
feas, 0, cols-1);

Seeadni pex1. c and admi pex2. ¢ inthe standard distribution.

This routine may be called only when the value of the wher ef r omargument is one of
the following:

0 CPX_CALLBACK M P,

0 CPX_CALLBACK M P_BRANCH,

0 CPX_CALLBACK M P_I NCUVBENT,
0 CPX_CALLBACK M P_NODE,
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0 CPX_CALLBACK M P_HEURI STI C, or
0 CPX_CALLBACK M P_CUT.

Indicators of feasibility for a node of the subproblem

CPX_| NTEGER_FEASI BLE 0 variable j+beginis
i nt eger-val ued
CPX_| NTEGER_| NFEASI BLE |1 variable j+begin is not
i nt eger-val ued
CPX_I MPLI ED_I NTEGER_FEA (2 variabl e j+begin may have
S| BLE a fractional value in the

current solution, but it
wi Il take on an integer
val ue when all integer
variables still in the
probl em have integer

val ues. It should not be
branched upon.

Parameters

Returns

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
«cbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

«feas

An array to receive an indicator of feasibility for the node subproblem. This array must
be of length at least (end - begi n + 1).If successful, f eas[ 0] through

feas[ end- begi n] will contain the indicators. The indicators of feasibility for a node
of the subproblem appear in the table.

*begin
An integer indicating the beginning of the range of feasibility indicators to be returned.
*end

An integer indicating the end of the range of feasibility indicators to be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbacknodelb

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backnodel b( CPXCENVptr env,

Description

void * chdata,
int wherefrom
double * Ib,
int begin,

int end)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher

risk of incorrect behavior in your application, behavior that can be difficult to

debug. Therefore, ILOG encourages you to consider carefully whether you can

accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget cal | backnodel b isused to get the lower bound values for the
subproblem at the current node during MIP optimization from within a user-written

callback. The lower bounds are tightened after anew incumbent is found, so the values
returned by CPXget cal | backnodex may violate these bounds at nodes where new
incumbents have been found. The values are from the original problem if

CPX_PARAM M PCBREDLP isset to CPX _OFF; otherwise, they are from the

presolved problem.

This routine may be called only when the value of the wher ef r omargument is one of
the following:

0

O o o o o d

CPX_CALLBACK M P,
CPX_CALLBACK_M P_BRANCH,
CPX_CALLBACK_M P_| NCUVBENT,
CPX_CALLBACK_M P_NODE,
CPX_CALLBACK_M P_HEURI STI C,
CPX_CALLBACK_M P_SOLVE, or
CPX_CALLBACK_M P_CUT.
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Parameters

Returns

Example

status = CPXgetcal | backnodel b (env, chdata, wherefrom
I'b, 0, cols-1);

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
scbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

*lb

An array to receive the values of the lower bound values. This array must be of length at
least (end - begin + 1).If successful, | b[ O] through| b[ end- begi n] contain
the lower bound values for the current subproblem.

*begin
An integer indicating the beginning of the range of lower bounds to be returned.
*end

An integer indicating the end of the range of lower bounds to be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbacknodelp

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backnodel p( CPXCENVptr env,

void * chdata,
int wherefrom
CPXLPptr * nodel p_p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXget cal | backnodel p accessesthe | p pointer indicating the
currently defined linear programming subproblem (LP) from within user-written
callbacks. Generally, this pointer may be used only in ILOG CPLEX Callable Library
guery routines, such as CPXsol uti on or CPXgetr ows.

Note that the setting of the parameter CPX_PARAM M PCBREDLP does not affect
thisl p pointer. Since CPLEX does not explicitly maintain an unpresolved node LP, the
| p pointer will correspond to the presolved node LP unless CPLEX presolve has been
turned off or CPLEX made no presolve reductions at all.

Example

status = CPXgetcal | backnodel p (env, chdata, &nodel p);

See also the example adni pex1. c and adm pex6. c inthe standard distribution.

CPXget cal | backnodel p may be called only when its wher ef r omargument has
one of the following values:

0 CPX_CALLBACK M P,
0 CPX_CALLBACK M P_BRANCH,
0 CPX_CALLBACK M P_CUT,
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Parameters

Returns

0 CPX_CALLBACK M P_HEURI STI C,
0 CPX_CALLBACK M P_I NCUVBENT, or
0 CPX_CALLBACK M P_SOLVE.

When the wher ef r omargument has the value CPX_CALLBACK M P_SOLVE, the
subproblem pointer may also be used in ILOG CPLEX optimization routines.

Note: Any modification to the subproblem may result in corruption of the
problem and of the ILOG CPLEX environment.

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
«cbdata

The cbdat a pointer passed to the user-written callback. This parameter must be the
value of cbdat a passed to the user-written callback.

wherefrom

An integer value indicating where the user-written callback was called from. This
parameter must be the value of the wherefrom passed to the user-written callback.

*nodelp_p
Thel p pointer indicating the current subproblem. If no subproblem is defined, the
pointer is set to NULL.

The routine returns zero on success and nonzero if an error occurs. A nonzero return
value may mean that the requested value is not available.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 318



CPXgetcallbacknodeobijval

CPXgetcallbacknodeobjval

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backnodeobj val (CPXCENVptr env,

void * chdata,
int wherefrom
doubl e * objval _p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXget cal | backnodeobj val isusedto get the objective valuefor the
subproblem at the current node during MIP optimization from within a user-written
callback.

This routine may be called only when the value of the wher ef r omargument is one of
the following:

0 CPX_CALLBACK M P,
CPX_CALLBACK_M P_BRANCH,
CPX_CALLBACK_M P_I NCUVBENT,
CPX_CALLBACK_M P_NODE,
CPX_CALLBACK_M P_HEURI STI C, or
CPX_CALLBACK_M P_CUT.

o o o o od

Example
status = CPXgetcal | backnodeobj val (env, cbdata, wherefrom

&obj val ) ;

Seealsoadm pexl. ¢c and adni pex3. ¢ inthe standard distribution.
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Parameters env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
scbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

*objval_p

A pointer to avariable of type double where the objective value of the node subproblem
isto be stored.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbacknodestat

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backnodest at (CPXCENVptr env,

void * chdata,
int wherefrom
int * nodestat_p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXget cal | backnodest at isused to get the optimization status of the
subproblem at the current node from within a user-written callback during MIP
optimization.

The optimization status will be either optimal or unbounded. An unbounded status can
occur when some of the constraints are being treated aslazy constraints. When the node
statusis unbounded, then the function CPXget cal | backnodex returnsaray that can
be used to decide which lazy constraints need to be added to the subproblem.

This routine may be called only when the value of the wher ef r omargument is
CPX_CALLBACK_M P_CUT.

Example

status = CPXgetcal | backnodestat (env, chdata, wherefrom
&nodest at us) ;

Parameters *env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
«cbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.
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wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

*nodestat_p
A pointer to an integer where the node subproblem optimization statusis to be returned.
Thevauesof *nodest at _p may be CPX_STAT_OPTI MAL or
CPX_STAT_UNBOUNDED.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbacknodeub

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backnodeub( CPXCENVptr env,

Description

void * chdata,
int wherefrom
doubl e * ub,
int begin,

int end)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher

risk of incorrect behavior in your application, behavior that can be difficult to

debug. Therefore, ILOG encourages you to consider carefully whether you can

accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget cal | backnodeub isused to get the upper bound values for the
subproblem at the current node during MIP optimization from within a user-written

callback. The upper bounds are tightened after a new incumbent is found, so the values
returned by CPXget cal | backnodex may violate these bounds at nodes where new
incumbents have been found. The values are from the original problem if

CPX_PARAM M PCBREDLP isset to CPX _OFF; otherwise, they are from the

presolved problem.

This routine may be called only when the value of the wher ef r omargument is one of
the following:

0

O o o o o d

CPX_CALLBACK M P,
CPX_CALLBACK_M P_BRANCH,
CPX_CALLBACK_M P_| NCUVBENT,
CPX_CALLBACK_M P_NODE,
CPX_CALLBACK_M P_HEURI STI C,
CPX_CALLBACK_M P_SOLVE, or
CPX_CALLBACK_M P_CUT.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL

323



CPXgetcallbacknodeub

Parameters

Returns

Example

status = CPXgetcal | backnodeub (env, chdata, wherefrom
ub, 0, cols-1);

senv
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
«cbdata

The pointer passed to the user-written callback. This parameter must be the value of
chdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

*ub

An array to receive the values of the upper bound values. This array must be of length at
least (end - begi n + 1).If successful, ub[ 0] through ub[ end- begi n] contain
the upper bound values for the current subproblem.

*begin
An integer indicating the beginning of the range of upper bound values to be returned.
*end

An integer indicating the end of the range of upper bound values to be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbacknodex

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXget cal | backnodex( CPXCENVptr env,

Description

void * chdata,
int wherefrom
doubl e * x,
int begin,

int end)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher

risk of incorrect behavior in your application, behavior that can be difficult to

debug. Therefore, ILOG encourages you to consider carefully whether you can

accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget cal | backnodex isused to get the primal variable (x) valuesfor
the subproblem at the current node during MIP optimization from within a user-written
callback. The values are from the origina problem if CPX_PARAM M PCBREDLP is

setto CPX_OFF; otherwise, they are from the presolved problem.

This routine may be called only when the value of the wher ef r omargument is one of
the following:

0

O o o o O

CPX_CALLBACK M P,
CPX_CALLBACK_M P_BRANCH,
CPX_CALLBACK_M P_| NCUVBENT,
CPX_CALLBACK_M P_NODE,
CPX_CALLBACK_M P_HEURI STI C, or
CPX_CALLBACK_M P_CUT.

Example

status = CPXgetcal | backnodex (env, chdata, wherefrom

nodex, 0, cols-1);
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Parameters

Returns

Seeasoadm pexl. c,adni pex3. ¢c,and adni pex5. c inthe standard
distribution.
eenv
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
ecbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

*X

An array to receive the values of the primal variablesfor the node subproblem. Thisarray
must be of length at least (end - begi n + 1). If successful, x[ 0] through x[ end-
begi n] contain the primal values.

*begin

An integer indicating the beginning of the range of primal variable values for the node
subproblem to be returned.

*end
An integer indicating the end of the range of primal variable values for the node
subproblem to be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbackorder

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backor der (CPXCENVptr env,

void * chdata,
int wherefrom
int * priority,
int * direction,
int begin,

int end)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXget cal | backor der isused to get MIP priority order information
during MIP optimization from within a user-written callback. The values are from the
original problem if CPX_PARAM M PCBREDLP is set to CPX_OFF. Otherwise, they
are from the presolved problem.

This routine may be called only when the value of the wher ef r omargument is one of
the following values:

0 CPX_CALLBACK M P,
CPX_CALLBACK_M P_BRANCH,
CPX_CALLBACK_M P_I NCUVBENT,
CPX_CALLBACK_M P_NODE,
CPX_CALLBACK_M P_HEURI STI C,
CPX_CALLBACK_M P_SOLVE, or
CPX_CALLBACK_M P_CUT.

o o o o o g

Example
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status = CPXgetcal | backorder (env, cbdata, wherefrom
priority, NULL, 0, cols-1);

Branching direction

CPX_BRANCH GLOBAL 0 use gl obal branching
direction setting
CPX_PARAM BRDI R

CPX_BRANCH_DOWN -1 branch down first on
variabl e j+begin
CPX_BRANCH_UP 1 branch up first on

variable j+begin

Parameters env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
«cbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wher ef r ompassed to the user-written callback.

epriority

An array wherethe priority values areto be returned. Thisarray must be of length at least
(end - begin + 1).If successful, priority[ 0] throughpri ority[end-
begi n] contain the priority order values. May be NULL. The value of direction[j] will
be a value from the table of branching directions.

*begin

An integer indicating the beginning of the range of priority order information to be
returned.

*end

An integer indicating the end of the range of priority order information to be returned.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbackpseudocosts

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget cal | backpseudocost s( CPXCENVptr env,
void * chdata,
int wherefrom
doubl e * uppc,
doubl e * downpc,
int begin,
int end)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXget cal | backpseudocost s isused to get the pseudo-cost values
during MIP optimization from within a user-written callback. The values are from the
original problem if CPX_PARAM M PCBREDLP is set to CPX_OFF. Otherwise, they
are from the presolved problem.

Note: When pseudo-costs are retrieved for the original problem variables,
pseudo-costs are zero for variables that have been removed from the
problem, since they are never used for branching.

This routine may be called only when the value of the wher ef r omargument is one of
the following:

0 CPX_CALLBACK M P,

0 CPX_CALLBACK M P_BRANCH,

0 CPX_CALLBACK M P_| NCUVBENT,
0 CPX_CALLBACK M P_NODE,
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Parameters

Returns

0 CPX_CALLBACK M P_HEURI STI C,
0 CPX_CALLBACK M P_SOLVE, or
0 CPX_CALLBACK M P_CUT.

Example

status = CPXgetcal | backpseudocosts (env, chdata, wherefrom
upcost, downcost,

i k),

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
scbdata

The pointer passed to the user-written callback. This parameter must be the value of
chdata passed to the user-written callback.

wherefrom

An integer value indicating from where the user-written callback was called. The
parameter must be the value of wherefrom passed to the user-written callback.

*uppc

An array to receive the values of up pseudo-costs. This array must be of length at least
(end - begin + 1).If successful, uppc[ 0] through uppc[ end- begi n] will
contain the up pseudo-costs. May be NULL.

edownpc

An array to receive the values of the down pseudo-costs. This array must be of length at
least (end - begi n + 1).If successful, downpc[ 0] through downpc[ end-
begi n] will contain the down pseudo-costs. May be NULL.

*begin
An integer indicating the beginning of the range of pseudo-coststo be returned.
*end

An integer indicating the end of the range of pseudo-coststo be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcallbackseqinfo

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cal | backseqi nf o( CPXCENVptr env,

void * chdata,
int wherefrom
int seqid,

i nt whichinfo,
void * result_p)

Description The routine CPXget cal | backseqi nf o accessesinformation about nodes during
the MIP optimization from within user-written callbacks. This routine may be called
only when the value of its wher ef r omargument is CPX_CALLBACK_ M P_NODE.
Theinformation accessed from this routine can aso be accessed with the routine
CPXget cal | backnodei nf 0. Nodes are not stored by sequence number but by node
number, so using the routine CPXget cal | backseqi nf o can be much more time-
consuming than using the routine CPXget cal | backnodei nf 0. A typical use of
this routine would be to obtain the node number of anode for which the sequence
number is known and then use that node number to select the node with the node
callback.

Note: This routine cannot retrieve information about nodes that have
been moved to node files. (For more information about node files, see the
ILOG CPLEX User's Manual.) If the argument seqnum refers to a node in
a node file, CPXget cal | backnodei nf o returns the value
CPXERR_NCDE_ON DI SK.

This argument must be the value of cbdat a passed to the user-written callback.

This argument must be the value of wher ef r ompassed to the user-written callback.

For asummary of possible values, refer to the tabletitled  Information Requested for a

User-Written Node Callback inthe description of CPXget cal | backnodei nf o.
Parameters *env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

ecbdata
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Returns

The pointer passed to the user-written callback.

This argument must be the value of cbdat a passed to the user-written callback.
swherefrom

An integer value indicating where the user-written callback was called from.

This argument must be the value of wher ef r ompassed to the user-written callback.
*seqid

The sequence number of the node for which information is requested.
swhichinfo

An integer indicating which information is requested.

For asummary of possible values, refer to the tabletitled Information Requested for a
User-Written Node Callback inthe description of CPXget cal | backnodei nf o.

eresult_p

A generic pointer to avariable of typedoubl e or i nt . The variable represents the
value returned by whi chi nf 0. The column C Type in the table titled Information
Requested for a User-Written Node Callback indicates the type of various values
returned by whi chi nf o.

The routine returns zero on success and nonzero if an error occurs. The return value
CPXERR_NODE_ON DI SK indicates an attempt to access a node currently located in a
node file on disk.
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CPXgetcallbacksosinfo

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget cal | backsosi nf o( CPXCENVptr env,
void * chdata,
int wherefrom
int sosindex,
int nenber,
i nt whichinfo,
void * result_p)

Theroutine CPXget cal | backsosi nf o accessesinformation about special ordered
sets (SOSs) during MIP optimization from within user-written callbacks. This routine
may be called only when the value of itswher ef r omargument is one of these values:

0 CPX_CALLBACK M P_HEURI STI C,
0 CPX_CALLBACK M P_BRANCH,

0 CPX_CALLBACK_M P_I NCUVBENT, or
0 CPX_CALLBACK M P_CUT.

Theinformation returned is for the original problem if the parameter
CPX_PARAM M PCBREDLP is set to CPX_OFF beforethe call to CPXmi popt that
callsthe callback. Otherwise, it is for the presolved problem.

Example

status = CPXgetcal | backsosi nfo(env, curlp, wherefrom 6, 4,
CPX_CALLBACK_| NFO_SCs_| S_FEASI BLE,
& sfeasible);

See also the example admi pex3. ¢ inthe standard distribution.

Table 1: Information Requested for a User-Written SOS Callback

Symbolic Constant C Type Meaning
CPX_CALLBACK | NFO _SOS N |i nt nunber of SOSs
uMm
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Table 1: Information Requested for a User-Written SOS Callback

CPX_CALLBACK_| NFO_SCS_ T |char one of the values in Table
YPE 4

CPX_CALLBACK_I NFO _SCS_S i nt size of SOS

| ZE

CPX_CALLBACK | NFO SCS_ | |int 1if SOSis feasible 0 if
S_FEASI BLE SCS is not

CPX_CALLBACK_| NFO_SCs_P |int priority value of SCS
RIORITY

CPX_CALLBACK_| NFO_SOS_M |i nt vari abl e i ndex of menberth
EMBER _| NDEX menber of SOS
CPX_CALLBACK | NFO_SCS_M |doubl e reference val ue (weight)
EMBER _REFVAL of this nmenber

Table 2: SOS Types Returned when whichinfo= CPX_CALLBACK _INFO_SOS TYPE

Symbolic Constant SOS Type
CPX_S0s1 type 1
CPX_S0s2 type 2
Parameters env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
«cbdata

The pointer passed to the user-written callback. This parameter must be the value of
cbdat a passed to the user-written callback.

wherefrom

An integer value indicating where the user-written callback was called from. This
parameter must be the value of wher ef r ompassed to the user-written callback.

esosindex

The index of the specia ordered set (SOS) for which information is requested. SOSs are
indexed from zeroto (nunset s - 1) wherenunset s isthe result of calling this
routine with awhi chi nf o value of CPX_CALLBACK | NFO SOS_NUM

*member
The index of the member of the SOS for which information is requested.
*whichinfo

An integer indicating which information is requested. Table 1 summarizes the possible
values. Table 2 summarizes possible values returned when the type of information
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requested is the SOS type (that is, whi chi nf o =
CPX_CALLBACK_ | NFO_SCS_TYPE).

eresult_p

A generic pointer to avariable of typedoubl e, i nt, or char . The variable represents
the value returned by whi chi nf o. (The column C Type in the table indicates the type
of various values returned by whi chi nf 0.)

Returns This routine returns zero on success and nonzero if an error occurs. If thereturn valueis
nonzero, the requested value may not be available.
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CPXgetchannels

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget channel s( CPXCENVptr env,
CPXCHANNELptr * cpxresults_p,

CPXCHANNELpt r * cpxwar ni ng_p,
CPXCHANNELptr * cpxerror_p,
CPXCHANNELptr * cpxl og_p)

Theroutine CPXget channel s obtains pointersto the four default channels created
when CPXopenCPLEX iscalled. To manipulate the messages for any of these
channels, this routine must be called.

Example

status = CPXgetchannels (env, &cpxresults, &cpxwarning,
&cpxerror, &cpxlog);

Seeasol pex5. ¢ inthelLOG CPLEX User's Manual.

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
ecpxresults_p

A pointer to avariable of type CPXCHANNELpt r to hold the address of the channel
corresponding to cpxr esul t s. May be NULL.

scpxwarning_p

A pointer to avariable of type CPXCHANNELpt r to hold the address of the channel
corresponding to cpxwar ni ng. May be NULL.

scpxerror_p

A pointer to avariable of type CPXCHANNELpt r to hold the address of the channel
corresponding to cpxer r or . May be NULL.
«cpxlog_p

A pointer to avariable of type CPXCHANNELpt r to hold the address of the channel
corresponding to cpx| og. May be NULL.
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetclqgcnt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget cl gcnt (CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget cl gqcnt isused to access the number of clique cuts added to the
problem object during mixed integer optimization.

Example

clique_cuts = CPXgetclgcnt (env, |p);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

clique_cuts = CPXgetclgcnt (env, |p);

This routine returns zero if no solution, problem, or environment exists. Otherwise, the
number of clique cuts added is returned.
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CPXgetcoef
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget coef (CPXCENVptr env,
CPXCLPptr | p,
int i,
int j,
doubl e * coef_p)
Description Theroutine CPXget coef isusedto accessasingle constraint matrix coefficient of a
CPLEX problem object. The row and column indices must be specified.
Example
status = CPXgetcoef (env, |p, 10, 20, &coef);
Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
oi
An integer indicating the numeric index of the row.
y
An integer indicating the numeric index of the column.
ecoef_p
A pointer to adouble to contain the specified matrix coefficient.
Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetcolindex

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget col i ndex( CPXCENVptr env,
CPXCLPptr |p,
const char * |nane_str,
int * index_p)

Theroutine CPXget col i ndex searchesfor theindex number of the specified column
inaCPLEX problem object.

Example

status = CPXgetcolindex (env, |p, "power43", &colindex);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*Iname_str

A column nameto search for.
sindex_p

A pointer to an integer to hold the index number of the column with namel nane_str.
If the routine is successful, *i ndex_p contains the index number; otherwise,
*i ndex_p isundefined.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetcolname

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget col name( CPXCENVptr env,
CPXCLPptr |p,
char ** name,
char * namestore,
int storespace,
int * surplus_p,
int begin,
int end)

Theroutine CPXget col nane isused to access arange of column names or,
equivalently, the variable names of a CPLEX problem object. The beginning and end of
the range, along with the length of the array in which the column names are to be
returned, must be specified.

Note: Ifthe value of st or espace is O (zero), the negative of the value of
*sur pl us_p returned indicates the total number of characters needed for
the array namest or e.

Example
status = CPXgetcol name (env, |p, cur_col nane, cur_col nanestore,

cur_storespace, &surplus, O,
cur _nuncol s-1);

Seedsotheexamplel pex7. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
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Returns

‘name

An array of pointers to the column names stored in the array nanest or e. Thisarray
must be of length at least (end - begi n+ 1). The pointer to the name of columnj is
returned in nane[j - begi n] .

*namestore

An array of characters where the specified column names are to be returned. May be
NULL if st or espace isO.

*storespace
An integer indicating the length of the array nanest or e. May be 0.
esurplus_p

A pointer to an integer to contain the difference between st or espace and the total
amount of memory required to store the requested names. A nonnegative value of

*sur pl us_p indicatesthat st or espace was sufficient. A negative value indicates
that it was insufficient and that the routine could not complete itstask. In that case,
CPXget col narme returns the value CPXERR _NEGATI VE_SURPLUS, and the
negative value of the variable * sur pl us_p indicates the amount of insufficient space
inthe array nanest or e.

*begin

An integer indicating the beginning of the range of column namesto be returned.
*end

An integer indicating the end of the range of column names to be returned.

The routine returns zero on success and nonzero if an error occurs. The value

CPXERR_NEGATI VE_SURPLUS indicatesthat insufficient space was available in the
nanest or e array to hold the names.
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CPXgetcols

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget col s( CPXCENVptr env,
CPXCLPptr |p,
int * nzcnt_p,
int * crmatbeg,
int * cmatind,
doubl e * cmatval,
int cmatspace,
int * surplus_p,
int begin,
int end)

Theroutine CPXget col s isused to accessarange of columns of the constraint matrix
of aCPLEX problem object. The beginning and end of the range, along with the length
of the arrays in which the nonzero entries of these columns are to be returned, must be
specified.

Note: /f the value of cmat space is zero, the negative of the value of
*sur pl us_p returned indicates the length needed for the arrays cmat i nd
and cmat val .

Example
status = CPXgetcols (env, |p, &nzcnt, cmatbeg, cnatind,

cmatval , cmatspace, &surplus, O,
cur_nuncol s-1);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

*nzcnt_p
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Returns

A pointer to an integer to contain the number of nonzeros returned; that is, the true length
of thearrayscrmat i nd and cnat val .

*cmatbeg

An array to contain indicesindicating where each of the requested columns beginsin the
arrayscnat val and cmat i nd. Specifically, columnj consists of the entriesin

cmat val andcnat i nd intherangefromcmat beg[j - begin] to

cmatbeg[ (j + 1) - begin]- 1. (Columnend consists of the entries from
cmat beg[ end - begi n] tonzcnt _p-1.) Thisarray must be of length at least
(end - begi n+ 1).

ecmatind

An array to contain the row indices associated with the elements of cnat val . May be
NULL if crmat space iszero.

ecmatval

An array to contain the nonzero coefficients of the specified columns. May be NULL if
cmat space iszero.

ecmatspace
An integer indicating the length of the arrayscmat i nd and cnat val . May be zero.
esurplus_p

A pointer to an integer to contain the difference between cmat space and the number
of entriesin each of thearrayscmat i nd and cnat val . A nonnegative val ue of

*sur pl us_p indicates that the length of the arrays was sufficient. A negative value
indicates that the length was insufficient and that the routine could not complete its task.
Inthiscase, CPXget col s returnsthe value CPXERR_NEGATI VE_SURPLUS, and the
negative value of * sur pl us_ p indicates the amount of insufficient space in the arrays.

*begin

An integer indicating the beginning of the range of columnsto be returned.
*end

An integer indicating the end of the range of columnsto be returned.

The routine returns zero on success and nonzero if an error occurs. The value

CPXERR_NEGATI VE_SURPLUS indicates that insufficient space was available in the
arrays crati nd and cnat val to holdthe nonzero coefficients.
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CPXgetcovcnt
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget covcnt (CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget covcnt isused to access the number of cover cuts added to the

problem object during mixed integer optimization.

Example

cover_cuts = CPXgetcovcnt (env, |p);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

cover_cuts = CPXgetcovcnt (env, |p);

Returns The routine returns zero if no solution, problem, or environment exists. Otherwise, the
number of cover cuts added is returned.
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CPXgetcrossdexchcnt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget crossdexchcnt (CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget cr ossdexchcnt isused to accessthe number of dual exchange
iterations in the crossover method. An exchange occurs when anonbasic variableis
forced to enter the basisasit is pushed toward a bound.

Example

itcnt = CPXgetcrossdexchent (env, |p);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetcrossdexchent (env, |p);

The routine returns the dual exchange iteration count if a solution exists. If no solution
exists, it returns zero.
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CPXgetcrossdpushcnt
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget crossdpushcnt (CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget cr ossdpushcnt isused to accessthe number of dual push

iterations in the crossover method. A push occurs when a nonbasic variable switches
bounds and does not enter the basis.

Example

itcnt = CPXgetcrossdpushcnt (env, |p);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetcrossdpushcnt (env, |p);

Returns Theroutine returnsthe dual push iteration count if asolution exists. If no solution exists,
it returns zero.
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CPXgetcrosspexchent

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget crosspexchcnt (CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget cr osspexchcnt isused to accessthe number of primal
exchange iterations in the crossover method. An exchange occurs when a nonbasic
variable isforced to enter the basis asit is pushed toward a bound.

Example

itcnt = CPXgetcrosspexchent (env, |p);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetcrosspexchent (env, |p);

Theroutine returnsthe primal exchangeiteration count if asolution exists. If no solution
exists, it returns zero.
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CPXgetcrossppushcnt
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget crossppushcnt (CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget cr ossppushcnt is used to accessthe number of primal push

iterations in the crossover method. A push occurs when anonbasic variable switches
bounds and does not enter the basis.

Example

itcnt = CPXgetcrossppushcnt (env, |p);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetcrossppushcnt (env, |p);

Returns The routine returns the primal push iteration count if a solution exists. If no solution
exists, it returns zero.
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CPXgetctype

Category
Definition File
Include Files

Synopsis

Description

See Also

Parameters

See Also

See Also

See Also
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Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget ctype( CPXCENVptr env,
CPXCLPptr |p,
char * xctype,
int begin,
int end)

Theroutine CPXget ct ype isused to access the types for a range of variablesin a
problem object. The beginning and end of the range must be specified.

Example

status = CPXgetctype (env, |p, ctype, 0, cur_nuntols-1);

CPXcopyct ype

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

CPXcopyct ype

olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

CPXcopyct ype

*xctype
An array where the specified types are to be returned. This array must be of length (end-
begi n+1). Thetype of variable isreturnedinct ype[ | - begi n] . Seetheroutine
CPXcopyct ype for alist of possible values for the variablesin ct ype.
CPXcopyct ype

*begin
An integer indicating the beginning of the range of typesto be returned
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See Also CPXcopyct ype
*end

An integer indicating the end of the range of types to be returned.
See Also CPXcopyct ype

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetcutcallbackfunc

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

voi d CPXPUBLI C CPXget cut cal | backf unc( CPXCENVptr env,
i nt (CPXPUBLI C **cut cal | back_p) (CALLBACK_CUT_ARGS),
void ** cbhandl e_p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget cut cal | backf unc accessesthe user-written callback for
adding cuts. The user-written callback iscalled by ILOG CPLEX during MIP branch &
cut for every node that hasan LP optimal solution with objective value bel ow the cutoff
and that isinteger infeasible. The callback routine adds globally valid cuts to the LP
subproblem.

Example

CPXget cut cal | backfunc(env, &current_cutfunc,
&current _data);

See also Advanced MIP Control Interfaceinthe 1LOG CPLEX User's Manual.

For documentation of callback arguments, see the routine
CPXset cut cal | backf unc.

Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
cut cal | back_p

The address of the pointer to the current user-written cut callback. 1f no callback has
been set, the pointer evaluatesto NULL.
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cbhandl e_p

The address of avariable to hold the user's private pointer.
See Also CPXcut cal | backadd, CPXset cut cal | backf unc

Returns This routine does not return aresult.
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CPXgetcutoff

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget cut of f (CPXCENVptr env,

CPXCLPptr | p,
doubl e * cutoff_p)

Description The routine CPXget cut of f isused to access the MIP cutoff value being used during
mixed integer optimization. The cut of f isupdated with the objective function value,
each time an integer solution isfound during branch & cut.

Example
status = CPXgetcutoff (env, |p, &cutoff);
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«cutoff_p

A pointer to alocation where the value of the cut of f isreturned.

Example

status = CPXgetcutoff (env, |p, &cutoff);

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetdblparam

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget dbl par an{ CPXCENVpt r env,

int whi chparam
doubl e * val ue_p)

Description Theroutine CPXget dbl par amis used to obtain the current value of a CPLEX
parameter of type double.

The reference manual ILOG CPLEX Parameters providesalist of parameterswith their
types, options, and default values.

Example

status = CPXget dbl param (env, CPX_PARAM TILIM &curtilim;

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*whichparam

The symbolic constant (or reference number) of the parameter for which the valueisto
be obtained.

evalue_p

A pointer to avariable of type doubl e to hold the current value of the CPLEX
parameter.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetdblguality

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget dbl qual i t y( CPXCENVptr env,

CPXCLPptr |p,
double * quality_p,
int what)

Theroutine CPXget dbl qual i t y isused to access double-valued information about
the quality of the current solution of a problem. A solution, though not necessarily a
feasible or optimal one, must be available in the CPLEX problem object. The quality
values arereturned in the double variables pointed to by the argument qual i ty_p.

The maximum bound infeasibility identifies the largest bound violation, which helps
determine the cause of an infeasible problem. If it exceedsthe feasibility tolerance by
only asmall amount, it may be possible to obtain a feasible solution to the problem by
increasing the feasibility tolerance. If aproblemisoptimal, it givesinsight into the
smallest setting for the feasibility tolerance that would not cause the problem to
terminate infeasible.

If an error occurs, the value remains unchanged.

The possible quality values for asolution are listed in the group
optim.cplex.callable.solutionquality in the ILOG CPLEX Reference Manual.

Example

status = CPXgetdbl quality (env, |p, &max_x, CPX_MAX X);

senv

A pointer to the CPLEX environment as returned by the CPXopenCPLEX routine.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
equality_p

A pointer to adouble variable in which the requested quality value is to be stored.

If an error occurs, the value remains unchanged.
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*what
A symbolic constant indicating the quality value to be retrieved.

The possible quality values for asolution are listed in the group
optim.cplex.callable.solutionquality in the ILOG CPLEX Reference Manual.

Example

status = CPXgetdbl quality (env, |p, &max_x, CPX_MAX_ X);

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetdeletenodecallbackfunc

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis voi d CPXPUBLI C CPXget del et enodecal | backf unc( CPXCENvptr env,

voi d( CPXPUBLI C **del et ecal | back_p) ( CALLBACK_DELETENODE_ARGS) ,
void ** cbhandl e_p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget del et enodecal | backf unc accessesthe user-written
callback to be called during M 1P optimization when anodeisto be deleted. Nodes are
deleted when a branch is carried out from that node, when the node relaxation is
infeasible, or when the node relaxation objective value is worse than the cutoff. This
callback can be used to delete user data associated with anode.

Example

CPXget del et enodecal | backf unc(env,
&current _cal | back,
&current _cbdata);

See al'so Advanced MIP Control Interfaceinthe ILOG CPLEX User's Manual.

For documentation of callback arguments, see the routine
CPXset del et enodecal | backf unc.

Parameters
env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

del et enodecal | back_p
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The address of the pointer to the current user-written delete-node callback. If no
callback has been set, the pointer evaluatesto NULL.

cbhandl e_p

The address of avariable to hold the user's private pointer.

See Also CPXset del et enodecal | backf unc, CPXbr anchcal | backbr anchbds,
CPXbr anchcal | backbranchconstrai nts,
CPXbr anchcal | backbr anchgener al

Returns This routine does not return aresult.
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CPXgetdj

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget dj (CPXCENVptr env,
CPXCLPptr |p,
double * dj,
int begin,
int end)

Theroutine CPXget dj isused to access the reduced costs for arange of the variables
of alinear or quadratic program. The beginning and end of the range must be specified.

Example

status = CPXgetdj (env, |p, dj, 0, CPXgetnuntols(env,|p)-1);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
'dj

An array to receive the values of the reduced costs for each of the variables. Thisarray
must be of length at least (end - begi n+ 1). If successful, dj [ 0] through dj [ end-
begi n] contain the values of the reduced costs.

*begin

An integer indicating the beginning of the range of reduced-cost values to be returned.
*end

An integer indicating the end of the range of reduced-costs values to be returned.

Example

status = CPXgetdj (env, |p, dj, 0, CPXgetnuntols(env,|p)-1);

The routine returns zero on success and nonzero if an error occurs.
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CPXgetdnorms
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget dnor ms( CPXCENVptr env,
CPXCLPptr | p,
doubl e * norm
int * head,
int * len_p)
Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXget dnor s accesses the norms from the dual steepest edge. Asin
CPXcopydnor s, the argument head is an array of column or row indices
corresponding to the array of norms. Column indices are indexed with nonnegative
values. Row indices are indexed with negative values offset by 1 (one). For example, if
head[ 0] = -5,nornf 0] is associated withr ow 4.

See Also CPXcopydnor ns

Parameters *env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

See Also CPXcopydnor ns

nlp
A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.

See Also CPXcopydnor ns
enorm

An array containing the dual steepest-edge normsin the order specified by head[ ] . The
array must be of length at least equal to the number of rows in the L P problem object.
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See Also

See Also

See Also

Returns

CPXcopydnor s
*head

An array containing column or row indices. The allocated length of the array must be at
least equal to the number of rows in the LP problem object.

CPXcopydnor s
’len_p

A pointer to an integer that indicates the number of entriesin both nor n{ ] and
head[ ] . The value assigned to the pointer *1 en_p i s needed by the routine
CPXcopydnor ns.
CPXcopydnor s

The routine returns zero on success and nonzero if an error occurs.
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CPXgetdsbcnt
Category Globa Function
Definition File cplex.h
SynOpSiS int CPXPUBLI C CPXget dsbhcnt (CPXCENVptr env,
CPXCLPptr |p)
Description Theroutine CPXget dsbcnt isused to access the number of dual super-basic variables

in the current solution.

Example

itcnt = CPXgetdsbcnt (env, |p);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetdsbcnt (env, |p);

Returns If asolution exists, CPXget dsbcnt returnsthe number of dual super-basic variables.
If no solution exists, CPXget dsbcnt returnsthe value O (zero).
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CPXgeterrorstring

Category
Definition File

Synopsis

Description

Parameters

Returns

Global Function
cplex.h

CPXCCHARpt r CPXPUBLI C CPXget errorstring( CPXCENVptr env,
int errcode,
char * buffer_str)

Theroutine CPXget er r or st ri ng returns an error message string corresponding to
an error code. Error codes are returned by CPLEX routines when an error occurs.

Note:Thisroutine allows the CPLEX environment parameter to be NULL so that
errors caused by the routine  CPXopenCPLEX can be trandlated.

Example

char *errstr;
errstr = CPXgeterrorstring (env, errcode, buffer);
if (errstr !'= NULL ) {
printf ("%
}
el se {
printf ("CPLEX Error 9%d: Unknown error code.
errcode);

eenv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

serrcode
The error code to be translated.

buffer_str
A character string buffer. This buffer must be at least 510 characters to hold the error
string.

Thisroutine returns a pointer to the parameter buf f er if the string does exist. In that
case, buf f er containsthe error message string. It returns NULL if the error code does
not have a corresponding string.
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CPXgetgenclqcnt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget gencl gcnt (CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget gencl gcnt isused to access the number of cliqueinequalitiesin
the “clique table”, generated by CPLEX at the start of a mixed integer optimization.

Example

gen_clique_cuts = CPXgetgencl gcnt (env, |p);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

gen_clique_cuts = CPXgetgencl gcnt (env, |p);

If no solution, problem, or environment exists, CPXgetgenclqcnt returns 0. Otherwise, it
returns the number of clique inequalities generated.
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CPXgetgrad

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget gr ad( CPXCENVptr env,
CPXCLPptr |p,
int j,
int * head,
doubl e * y)

Theroutine CPXget gr ad can be used, after an LP has been solved and abasisis
available, to access information useful for different types of post-solution analysis.
CPXget gr ad providestwo arraysthat can be used to project the impact of making
changes to optimal variable values or objective function coefficients.

For aunit change in the value of thej th variable, the value of thei th basic variable,
sometimes referred to asthe variable basic in thei th row, changes by the amount
y[i].Also, for aunit change of the objective function coefficient of thei th basic
variable, the reduced-cost of the j th variable changes by theamount y[ i ] . The vector
y isequal to the product of the inverse of the basis matrix and the columnj of the
constraint matrix. Thus, y can be thought of as the representation of the j th columnin
terms of the basis.

Example

status = CPXgetgrad (env, |p, 13, head, y);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
y

An integer indicating theindex of the column of interest. A negative valuefor j indicates
a column representing the slack or artificial variable for row -j - 1

*head

An array to contain alisting of the indices of the basic variables in the order in which
they appear in the basis. Thislisting is sometimes called the basis header. Thei th entry
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inthislist isaso sometimes viewed asthe variablein thei th row of the basis. If thei th
basic variable isa structural variable, head[ i ] simply contains the column index of
that variable. If itisaslack variable, head[ i ] contains onelessthan the negative of the
row index of that slack variable. This array should be of length at |east

CPXget nuntr ows( env, | p) . May be NULL.

Yy
An array to contain the coefficients of thej th column relative to the current basis. See

the discussion above on how to interpret the entriesiny. Thisarray should be of length at
least CPXget nunt ows( env, | p) . May be NULL.

Example

status = CPXgetgrad (env, |p, 13, head, y);

Returns The routine returns zero on success and nonzero if an error occurs. This routine fails if
no basis exists.
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CPXgetheuristiccallbackfunc

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

voi d CPXPUBLI C CPXget heuri sti ccal | backf unc( CPXCENVptr env,
i nt (CPXPUBLI C **heuri sti ccal | back_p) ( CALLBACK_HEURI STI C_ARGS),
void ** cbhandl e_p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget heuri sti ccal | backf unc accessesthe user-written callback
to be called by ILOG CPLEX during MIP optimization after the subproblem has been
solved to optimality. That callback isnot called when the subproblem isinfeasible or cut
off. The callback supplies ILOG CPLEX with heuristically-derived integer solutions.

Example

CPXget heuri sti ccal | backfunc(env, &current_call back,
&current _handl e);

See also Advanced MIP Control Interfaceinthe 1LOG CPLEX User's Manual.

For documentation of callback arguments, see the routine
CPXset heuri sti ccal | backfunc.

Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
heuri sticcal | back_p

The address of the pointer to the current user-written heuristic callback. If no callback
has been set, the pointer evaluatesto NULL.

cbhandl e_p
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The address of avariable to hold the user's private pointer.
See Also CPXset heuri sti ccal | backfunc

Returns This routine does not return aresult.
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CPXgetiis
Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXgetiis(CPXCENVptr env,
CPXCLPptr |p,
int * iisstat_p,
int * row nd,
int * rowbdstat,
int * iisnunrows_p,
int * colind,
int * col bdstat,
int * iisnuntols_p)

The routine CPXget i i s isused to examinethe lISfor an infeasible LP problem. The
I1S must already have been computed by acall to CPXfi ndii s or CPXiiswrite.
On successful completion, the CPXget i i s arguments return information about thellS
that can be used to diagnose the cause of infeasibility. The number of rows and bound

constraintsin the IS, aswell as the indices of the IS members, are returned.

Table 1: Valuesof iisstat_p

CPXI | S_COVPLETE

I'lS found

CPXI | S_PARTI AL

Time limt exceeded,
partial 1S found

Table 2: Values of el ements of rowbdstat

CPXI TS_AT_LOAER

Row is at |ower bound

CPXI'| S_FI XED

Row is fixed

CPXI | S_AT_UPPER

Row i s at upper bound

Table 3: Values of elements of colbdstat (status of column bounds)

CPXI TS_AT_LOAER

Colum is at |ower bound

CPXI'| S_FI XED

Colum is fixed

CPXI | S_AT_UPPER

Colum is at upper bound
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Parameters

Returns

Example

status = CPXgetiis (env, |lp, & isstat, row nd, rowbdstat,
& i snunrows, colind, col bdstat,
& i snuncol s);

env

A pointer to the CPLEX environment as returned by the CPXopenCPLEX routine.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
siisstat_p

A pointer to an integer to contain the result of the 11S algorithm. The specific values that
*ii sstat_p cantakeand their meanings appear in Table 1.

erowind

An array to contain the indices of the rowsin the IIS. The length of the array must be at
least as large as the number of rowsin thellS.

erowbdstat

An array that identifies the right-hand side value for each row in the IS that is causing
the infeasibility. Possible values appear in Table 2. The length of the array must be at
least as large as the number of rowsin the IlS. Thisinformation is needed only for
ranged rows. For all other row senses, the value is uniquely determined by the sense.

siisnumrows_p
A pointer to an integer to contain the number of rowsinthellS.
«colind

An array to contain the indices of the columnsin the I1S. The length of the array must be
at least as large as the number of columnsin thellS.

ecolbdstat

An array that identifies the bound for each column in the I1Sthat is causing the
infeasibility. Possible values appear in Table 3. Thelength of the array must be at least as
large as the number of columnsinthellS.

esiisnumcols_p

A pointer to an integer to contain the number of columnsinthellS.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetijdiv
Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXgetijdi v( CPXCENVptr env,
CPXCLPptr |p,
int * idiv_p,
int * jdiv_p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXget i j di v returnstheindex of the diverging row (that is, constraint)
or column (that is, variable) when one of the ILOG CPLEX simplex optimizers
terminates due to a diverging vector. This function can be called after an unbounded
solution status for a primal simplex call or after an infeasible solution status for a dua
simplex call.

If one of the ILOG CPLEX simplex optimizers has concluded that the L P problem
object is unbounded, and if the diverging variableis asack or ranged variable,
CPXget i j di v returnsthe index of the corresponding row in*i di v_p. Otherwise,
*idiv_pissetto-1.

If one of the ILOG CPLEX simplex optimizers has concluded that the L P problem
object isunbounded, and if the diverging variable is anormal, structural variable,
CPXgetijdivseas*jdiv_ptotheindex of that variable. Otherwise, *j di v_p is
setto - 1.
*env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
o|p
A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.
eidiv_p
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Returns

A pointer to an integer indexing the row of adiverging variable.

If one of the ILOG CPLEX simplex optimizers has concluded that the LP problem
object is unbounded, and if the diverging variableis aslack or ranged variable,
CPXget i j di v returnstheindex of the corresponding row in*i di v_p. Otherwise,
*idiv_pissetto-1.

sjdiv_p
A pointer to an integer indexing the row of adiverging variable.

If one of the ILOG CPLEX simplex optimizers has concluded that the LP problem
object isunbounded, and if the diverging variable is anormal, structural variable,
CPXgetijdivsas*jdiv_ptotheindex of that variable. Otherwise, *j di v_pis
setto -1.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetijrow

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXgetijrow CPXCENVptr env,
CPXCLPptr |p,
int i,
int j,
int * row_p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXget i j r owreturns the index of a specific basic variable asits position
in the basis header. If the specified row indexes a constraint that is not basic, or if the
specified column indexes a variable that is not basic, CPXget i j r owreturns an error
code and setsthe value of itsargument *r ow_p to- 1. Anerror isalso returned if both
row and column indices are specified in the same call.

env

The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
nlp

The pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.
of

An integer specifying theindex of abasic row; CPXget i j r owmust find the position of
this basic row in the basis header. A negative value in this argument indicates to
CPXget i j r ownot to seek abasic row.

y
An integer specifying the index of abasic column; CPXget i j r owmust find the

position of this basic column in the basis header. A negative value in this argument
indicatesto CPXget i j r ownot to seek abasic column.
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‘row_p

A pointer to an integer indicating the position in the basis header of therow i or column
j . If CPXgeti j r owencountersan error, andif r ow_p isnot NULL, *r ow_p isset to
- 1.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetincumbentcallbackfunc

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

voi d CPXPUBLI C CPXget i ncunbent cal | backf unc( CPXCENVptr env,
i nt (CPXPUBLI C **i ncunmbent cal | back_p) ( CALLBACK_| NCUVBENT _ARGS) ,
void ** cbhandl e_p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget i ncunbent cal | backf unc accessesthe user-written callback
to be called by CPLEX during MIP optimization after an integer solution has been found
but before this solution replaces the incumbent. This callback can be used to discard
solutions that do not meet criteria beyond that of the mixed integer programming
formulation.

Example

CPXget i ncunbent cal | backfunc(env, &current_i ncunbent cal | back,
&current _handl e);

See also Advanced MIP Control Interfaceinthe 1LOG CPLEX User's Manual.

For documentation of callback arguments, see the routine
CPXset i ncunbent cal | backf unc.

Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
i ncumbent cal | back_p

The address of the pointer to the current user-written incumbent callback. If no callback
has been set, the pointer evaluatesto NULL.
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cbhandl e_p

The address of avariable to hold the user's private pointer.
See Also CPXset i ncunbent cal | backf unc

Returns This routine does not return aresult.
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CPXgetintparam

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXget i nt par an{ CPXCENVptr env,

int whi chparam
int * value_p)

Description Theroutine CPXget i nt par amis used to obtain the current value of a CPLEX
parameter of typei nt .

The reference manual ILOG CPLEX Parameter provides alist of parameters with their
types, options, and default values.

Example

status = CPXgetint param (env, CPX_PARAM PREI ND, &curpreind);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*whichparam

The symbolic constant (or reference number) of the parameter for which the valueisto
be obtained.

evalue_p

A pointer to an integer variable to hold the current value of the CPLEX parameter.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetintquality

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXgetintquality( CPXCENVptr env,
CPXCLPptr |p,
int * quality_p,
int what)

Theroutine CPXget i nt qual i ty isused to access integer-valued information about
the quality of the current solution of a problem. A solution, though not necessarily a
feasible or optimal one, must be available in the CPLEX problem object. The quality
values arereturned in the integer variables pointed to by the argument qual i ty_p.

The possible quality values for a solution are listed in the group
optim.cplex.callable.solutionquality in the ILOG CPLEX Reference Manual.

Example

status = CPXgetintquality (env, |p, &rax_x_ind, CPX_MAX_ X);

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
equality_p

A pointer to an integer variable in which the requested quality value is to be stored.
*what

A symbolic constant indicating the quality value to be retrieved.

The possible quality values for asolution are listed in the group
optim.cplex.callable.solutionquality inthe ILOG CPLEX Reference Manual.

Example

status = CPXgetintquality (env, |p, &max_x_ind, CPX_MAX_ X);
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetitcnt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXgetitcnt ( CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget i t cnt isused to access the total number of simplex iterationsto
solve an LP problem, or the number of crossover iterationsin the case that Barrier is
used.

Example

itcnt = CPXgetitcnt (env, |p);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetitcnt (env, Ip);

If asolution exists, CPXget i t cnt returnsthe total iteration count. If no solution
exists, CPXget i t cnt returnsthe value O (zero).

Seel pex6. ¢ inthe CPLEX User's Manual.
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CPXgetkappa
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis doubl e CPXPUBLI C CPXget kappa( CPXCENVptr env,
CPXCLPptr | p)
Description
Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.
Theroutine CPXget kappa computes and returns an estimate of the condition number,
kappa.
Parameters env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
nlp
A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.
Returns If successful, this routine returns an estimate of the condition number, kappa.
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CPXgetlb
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXget | b( CPXCENVptr env,
CPXCLPptr | p,
double * Ib,
int begin,
int end)
Description Theroutine CPXget | b isused to access arange of lower bounds on the variables of a
CPLEX problem object. The beginning and end of the range must be specified.
Example
status = CPXgetlb (env, Ip, Ib, 0, cur_nuntols-1);
Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*lb
An array where the specified |lower bounds on the variables are to be returned. This array
must be of length at least (end - begi n + 1). Thelower bound of variablej is
returnedin | b[j - begin].
*begin
An integer indicating the beginning of the range of lower bounds to be returned.
*end
An integer indicating the end of the range of lower bounds to be returned.
Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetlogfile

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXget | ogfil e( CPXCENVptr env,

CPXFI LEptr * logfile_p)

Description Theroutine CPXget | ogf i | e accessesthelog fileto which messages from all four
CPLEX-defined channels are written.

Example

status = CPXgetlogfile (env, & ogfile);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*logfile_p

The address of a CPXFI LEpt r variable. Thisroutine sets| ogfi | e_p to bethefile
pointer for the current log file.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetlpcallbackfunc

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget | pcal | backf unc( CPXCENVptr env,
i nt (CPXPUBLI C **cal | back_p) (CPXCENVptr, void *, int, void *),
void ** cbhandl e_p)

The routine CPXget | pcal | backf unc isused to accessthe user-written callback
routine to be called after each iteration during the optimization of alinear or quadratic
program, and also periodically during the CPLEX presolve agorithm.

Callback description

int callback (CPXCENVptr env,

voi d *chdat a,
int wher ef rom
voi d *cbhandl e) ;

Thisis the user-written callback routine.
Callback return value

A nonzero terminates the optimization.
Callback arguments

env

A pointer to the CPLEX environment that was passed into the associated optimization
routine.

cbdat a

A pointer passed from the optimization routine to the user-written callback function that
identifies the L P problem being optimized. The only purpose for thecbdat a pointer is
to passit to theroutine CPXget cal | backi nf o.

wher ef rom

An integer value indicating which optimization algorithm the user-written callback
function was called from. Possible values and their meaning appear in the table.
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Val ue? Synbol i ¢ Constant ? Meani ng?

1 CPX_CALLBACK_PRI MAL From prinmal sinplex?

2 CPX_CALLBACK_DUAL From dual si npl ex?

4 CPX_CALLBACK_ PRI MAL_CRO |From primal crossover?

SSOVER
5 CPX_CALLBACK _DUAL_CRCSS |From dual crossover?
OVER

6 CPX_CALLBACK_BARRI ER From barrier?

7 CPX_CALLBACK_PRESOLVE From presol ve?

8 CPX_CALLBACK_QPBARRI ER From QP barrier?

9 CPX_CALLBACK_QPSI MPLEX From QP si npl ex?
cbhandl e
Pointer to user private data, aspassedto CPXset | pcal | backf unc.
Parameters
env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
cal | back_p
The address of the pointer to the current user-written callback function. If no callback
function has been set, the pointer evaluatesto NULL.
cbhandl e_p
The address of avariable to hold the user's private pointer.
Example

status = CPXgetl pcal | backfunc (env, mycall back, NULL);
See Also CPXget cal | backi nfo
Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetmethod
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget met hod( CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget net hod returns an integer indicating the solution algorithm used

to solve the resident LP or QP problem.

Example

nmet hod = CPXget net hod (env, |p);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Returns The possible return values are summarized in the table.
Val ue Synbol i ¢ Const ant Al gorithm
0 CPX_ALG_NONE None
1 CPX_ALG_PRI MAL Primal sinplex
2 CPX_ALG_DUAL Dual si npl ex
4 CPX_ALG BARRI ER Barrier optimzer (no
crossover)
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CPXgetmipcallbackfunc

Category
Definition File

Synopsis

Description

Global Function
cplex.h

int CPXPUBLI C CPXget mi pcal | backf unc( CPXCENVptr env,
i nt (CPXPUBLI C **cal | back_p) (CPXCENVptr, void *, int, void *),
void ** cbhandl e_p)

Theroutine CPXget m pcal | backf unc isused to accessthe user-written callback
routine to be called prior to solving each subproblem inthe branch & cut tree during the
optimization of a mixed integer program.

This routine works in the same way astheroutine CPXget | pcal | backf unc. It
enablesthe user to create a separate callback function to be called during the solution of
mixed integer programming problems. The prototype for the callback functionis
identical to that of CPXget | pcal | backf unc.

Parameters

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
cal | back_p

The address of the pointer to the current user-written callback function. If no callback
function has been set, the pointer evaluatesto NULL.

cbhandl e_p
The address of avariable to hold the user's private pointer.

Example

status = CPXgetm pcal | backfunc (env, mycal |l back, NULL);

Callback description

int callback (CPXCENVptr env,

voi d *cbdat a,
int wher ef rom
voi d *cbhandl e) ;

Thisisthe user-written callback routine.
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See Also

Returns

Callback return value

A nonzero terminates the optimization.
Callback arguments

env

A pointer to the CPLEX environment that was passed into the associated optimization
routine.

cbdat a

A pointer passed from the optimization routine to the user-written callback function that
identifies the L P problem being optimized. The only purpose for thecbdat a pointer is
to passit to theroutine CPXget cal | backi nf o.

wher ef r om

An integer value indicating from which optimization algorithm the user-written callback
function was called. Possible values and their meaning appear in thistable.

Indicator s of algorithm that called user-written callback

Value Symbolic Constant Meaning
101 CPX_CALLBACK_M P From mi popt
107 CPX_CALLBACK_M P_PROBE |From probing or clique
mer gi ng

108 CPX_CALLBACK M P_FRACCU |From Gonory fracti onal
T cuts

109 CPX_CALLBACK_M P_DI SJCU |From di sj unctive cuts
T

110 CPX_CALLBACK M P_FLOMM |From M xed | nteger
R Roundi ng cuts

cbhandl e

Pointer to user private data, as passedto CPXset m pcal | backf unc.

CPXget cal | backi nfo

The routine returns zero on success and nonzero if an error occurs.
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CPXgetmipitcnt

Category Globa Function
Definition File cplex.h
SynOpSiS int CPXPUBLI C CPXgetmi pitcnt ( CPXCENVptr env,
CPXCLPptr |p)
Description Theroutine CPXget m pi t cnt isused to accessthe cumulative number of simplex

iterations used to solve a mixed integer problem.

Example

itcnt = CPXgetm pitcnt (env, |p);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetmipitcnt (env, |p);

Returns If asolution exists, CPXget mi pi t cnt returnsthetotal iteration count. If no solution,
problem, or environment exists, CPXget ni pi t cnt returnsthe value 0.
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CPXgetmipobjval

Category
Definition File

Synopsis

Description

Parameters

Returns

Global Function
cplex.h

int CPXPUBLI C CPXget mi pobj val (CPXCENVptr env,
CPXCLPptr |p,
doubl e * objval _p)

Theroutine CPXget ni pobj val isusedto accessthe mixed integer solution objective
value.

Example

status = CPXgetm pobjval (env, |p, &objval);

See also the example m pex 1. c inthe standard distribution.

eenv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*objval_p

A pointer to the location where the mixed integer objective value is stored.

Example

status = CPXgetm pobjval (env, |p, &objval);

See also the example i pex1. ¢ inthe standard distribution.

The routine returns zero on success and nonzero if an error occurs. If no integer
solution has been found, the value CPXERR_NO _| NT_SOLN isreturned.
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CPXgetmipgconstrslack

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget m pqconstrsl ack( CPXCENVptr env,
CPXCLPptr |p,
doubl e * qcsl ack,
int begin,
int end)

Theroutine CPXget m pgconst r sl ack isused to accessthe slack values for a
range of the quadratic constraints of an MIQCP. The beginning and end of the range
must be specified.

Example

status = CPXgetm pgconstrslack (env, |p, qcslack, O,
CPXget nungconstrs(env, | p)-1);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
egcslack

An array to contain the values of the quadratic constraint gcslack variables for the
problem. This array must be of length at least ( end- begi n+1) . If successful,
gcsl ack[ 0] throughqgcsl ack[ end- begi n] contain the quadratic constraint slack
variablesbegi n through end.

*begin
Aninteger indicating the beginning of the range of quadratic constraint slack valuesto be
returned.

*end

An integer indicating the end of the range of quadratic constraint slack values to be
returned.
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Returns Theroutine returns zero on success and nonzero if an error occurs. If no integer solution
has been found, the value CPXERR _NO | NT_SOLUTI ONis returned.
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CPXgetmipslack

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget m psl ack( CPXCENVptr env,
CPXCLPptr |p,
doubl e * sl ack,
int begin,
int end)

Theroutine CPXget m psl ack isused to accessarange of slack variables for the
current mixed integer solution. The beginning and end of the range must be specified.

The routine returns zero on success and nonzero if an error occurs. |f no integer solution
has been found, the value CPXERR_NO | NT_SOLUTI ONis returned.

Example

status = CPXgetm pslack (env, |p, slack, O,
CPXget nunrows(env, | p)-1);

See also the example mi pex 1. c inthe standard distribution.

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
nlp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
slack

An array to contain the values of the primal slack variables for the problem. This array
must be of length at least ( end- begi n+1) . If successful, sl ack[ 0] through
sl ack[ end- begi n] contain the slack variablesbegi n through end.

*begin

An integer indicating the beginning of the range of slack values to be returned.
*end

Aninteger indicating the end of the range of slack valuesto be returned.

Example
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status = CPXgetm pslack (env, Ip, slack, O,
CPXget nunrows(env, | p)-1);

See also the example i pex1. ¢ inthe standard distribution.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 395



CPXgetmipstart

CPXgetmipstart

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXget mi pstart ( CPXCENVptr env,
CPXCLPptr | p,
int * cnt_p,

int * indices,
doubl e * val ue,
int mpstartspace,
int * surplus_p)

Description Theroutine CPXget m pst art isused to access MIP start information stored in a
CPLEX problem object. Values are returned for all integer, binary, semi-continuous, and
nonzero SOS variables when the MIP start is the result of acall to CPXmi popt .

Note: If the value of st art space is 0 (zero), then the negative of the
value of *sur pl us_p returned indicates the length needed for the arrays
i ndi ces andval ues.

Example

status = CPXgetmi pstart (env, Ip, & istsize, indices, values,
nuncol s, &surplus);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
cnt_p

A pointer to an integer to contain the number of MIP start entries returned; that is, the
true length of the arraysi ndi ces and val ues.

sindices
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Returns

An array to contain the indices of the variablesin the MIP start. i ndi ces[ k] isthe
index of the variable which isentry k in the MIP start information. Must be of length no
lessthan st art space.

evalue

An array to contain the MIP start values. The start value corresponding toi ndi ces| k]
isreturnedinval ues| k] . Must be of length at least st ar t space.

*mipstartspace

An integer indicating the length of the non-NULL array i ndi ces and val ues;
st art space may be 0 (zero).

esurplus_p

A pointer to an integer to contain the difference between st ar t space and the number
of entriesin each of the arraysi ndi ces, and val ues. A nonnegative value of

*sur pl us_p indicates that the length of the arrays was sufficient. A negative value
indicates that the length was insufficient and that the routine could not complete its task.
In this case, the routine CPXget mi pst art returnsthe value

CPXERR_NEGATI VE_SURPLUS, and the negative value of * sur pl us_p indicates
the amount of insufficient space in the arrays.

The routine returns zero on success and nonzero if an error occurs. The value
CPXERR_NEGATI VE_SURPLUS indicates that insufficient space was available in the
i ndi ces andval ues arraysto hold the MIP start information.
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CPXgetmipx

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget m px( CPXCENVptr env,
CPXCLPptr |p,
doubl e * x,
int begin,
int end)

Theroutine CPXget m px isused to access arange of mixed integer solution values.
The beginning and end of the range must be specified.

Example

status = CPXgetm px (env, |p, x, 0, CPXgetnuntols(env,I|p)-1);

See also the example mi pex1. ¢ inthe standard distribution.

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
nlp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
X

An array to contain the values of the primal variablesfor the problem. Thisarray must be
of length at least ( end- begi n+1) . If successful, x[ 0] through x[ end- begi n]
contain the solution values begi n through end.

*begin

An integer indicating the beginning of the range of variable valuesto be returned.
*end

Aninteger indicating the end of the range of variable values to be returned.

Example

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 398



CPXgetmipx

status = CPXgetm px (env, |Ip, x, 0, CPXgetnuncols(env,Ip)-1);

See also the example i pex1. ¢ inthe standard distribution.

Returns The routine returns zero on success, and nonzero if an error occurs. If no integer
solution has been found, the value CPXERR_NO _| NT_SOLN isreturned.
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CPXgetnetcallbackfunc

Category
Definition File

Synopsis

Description

Global Function
cplex.h

int CPXPUBLI C CPXget net cal | backf unc( CPXCENVptr env,
i nt (CPXPUBLI C **cal | back_p) (CPXCENVptr, void *, int, void *),
void ** cbhandl e_p)

The CPXget net cal | backf unc isused to accessthe user-written callback routine
to be called each time alog message isissued during the optimization of a network
problem. If the display log isturned off, the callback routineis till called.

This routine works in the same way astheroutine CPXget | pcal | backf unc. It
enablesthe user to create a separate callback function to be called during the solution of
anetwork problem. The prototype for the callback function isidentical to that of
CPXget | pcal | backf unc.

Callback description

int callback (CPXCENVptr env,

voi d *cbdat a,
int wher ef rom
voi d *cbhandl e) ;

Thisis the user-written callback routine.
Callback return value

A nonzero terminates the optimization.
Callback arguments

env

A pointer to the CPLEX environment that was passed into the associated optimization
routine.

cbhdat a

A pointer passed from the optimization routine to the user-written callback function that
identifies the problem being optimized. The only purpose for the cbdat a pointer isto
passit to the routine CPXget cal | backi nf o.

wher efrom
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An integer value indicating which optimization algorithm the user-written callback
function was called from. Possible values and their meaning appear in thetable.

Val ue? Synbol i ¢ Constant ? Meani ng?
3 CPX_CALLBACK_NETWORK From network si npl ex?

cbhandl e

Pointer to user private data, aspassedto CPXset | pcal | backf unc.
Parameters

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
cal | back

The address of the pointer to the current user-written callback function. If no callback
function has been set, the pointer evaluatesto NULL.

cbhandl e_p
The address of avariable to hold the private pointer of the user.

Example

status = CPXget net cal | backfunc (env, mycal |l back, NULL);

See Also CPXget cal | backi nf o

Returns A nonzero terminates the optimization.
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CPXgetnodecallbackfunc

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

voi d CPXPUBLI C CPXget nodecal | backf unc( CPXCENVptr env,
i nt (CPXPUBLI C **nodecal | back_p) ( CALLBACK_NODE_ARGS) ,
void ** cbhandl e_p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget nodecal | backf unc accessesthe user-written callback to be
called during MIP optimization after ILOG CPLEX has selected a node to explore, but
before this exploration is carried out. The callback routine can change the node selected
by ILOG CPLEX to anode selected by the user.

For documentation of callback arguments, see the routine
CPXset nodecal | backf unc.

Example

CPXget nodecal | backfunc(env, &current_call back,
&current _handl e);

See also the example admi pex 1. ¢ inthe standard distribution.
Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
nodecal | back_p

The address of the pointer to the current user-written node callback. If no callback has
been set, the pointer will evaluate to NULL.

cbhandl e_p
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The address of avariable to hold the user's private pointer.

Returns This routine does not return aresult.
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CPXgetnodecnt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget nodecnt (CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget nodecnt isused to access the number of nodes used to solve a
mixed integer problem.

Example

nodecount = CPXget nodecnt (env, |p);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

nodecount = CPXget nodecnt (env, |p);

If a solution exists, CPXgetnodecnt returns the node count. If no solution, problem, or
environment exists, CPXgetnodecnt returns the value 0.
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CPXgetnodeint

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget nodei nt (CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget nodei nt isused to access the node number of the best known
integer solution.

Example

nodei nt = CPXget nodei nt (env, |p);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

nodei nt = CPXget nodei nt (env, |p);

If no solution, problem, or environment exists, CPXgetnodeint returns avalue of -1;
otherwise, CPXgetnodeint returns the node number.
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CPXgetnodeleftcnt

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget nodel ef t cnt (CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget nodel ef t cnt isused to access the number of unexplored nodes
left in the branch & cut tree.

Example

nodes_| eft = CPXget nodel eftcnt (env, |p);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
If no solution, problem, or environment exists, CPXget nodel ef t cnt returnsO

(zero); otherwise, CPXget nodel ef t cnt returnsthe number of unexplored nodes | eft
in the branch & cut tree.
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CPXgetnumbin

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget numbi n( CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget nunbi n is used to access the number of binary variablesin a

CPLEX problem object.

Example

nunbi n = CPXget nunmbin (env, |p);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

nunbi n = CPXget nunmbin (env, |p);

Returns If the problem object or environment does not exist, CPXgetnumbin returns zero.
Otherwise, it returns the number of binary variables in the problem object.
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CPXgetnumcols

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget nuntol s( CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget nuntol s isused to access the number of columnsin the
constraint matrix, or equivalently, the number of variables inthe CPLEX problem
object.

Example

cur_nuntol s = CPXget nuntols (env, |p);

Seedsotheexamplel pex1. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
n|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

cur _nunctol s = CPXget nuntols (env, |p);

Seedsotheexamplel pex1. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

If the problem object or environment does not exist, CPXget nuncol s returnsthe
value O (zero); otherwise, it returns the number of columns (variables).
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CPXgetnumint

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget numi nt (CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget numi nt isused to access the number of general integer variables

ina CPLEX problem object.

Example

nunm nt = CPXgetnumint (env, |p);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

num nt = CPXgetnumint (env, |p);

Returns If the problem object or environment does not exist, CPXgetnumint returns zero.
Otherwise, it returns the number of general integer variables in the problem object.
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CPXgetnumnz
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXget nurmz( CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget nurmz is used to access the number of nonzero elementsin the

constraint matrix of a CPLEX problem object, not including the objective function,
guadratic constraints, or the bounds constraints on the variables.

Example

cur_numz = CPXgetnumz (env, |p);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Returns If the problem object or environment does not exist, CPXget nurmz returnsthe value 0
(zero); otherwise, it returns the number of nonzero elements.
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CPXgetnumqgconstrs

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget nunmconstrs(CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget nungconst r s isused to access the number of quadratic
constraintsin a CPLEX problem object.

Example

cur_nungconstrs = CPXget nungconstrs (env, |p);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

If the problem object or environment does not exist, CPXget nungconst r s returns
the value O (zero); otherwise, it returns the number of quadratic constraints.
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CPXgetnumqgpnz

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget nungpnz( CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget nungpnz returns the number of nonzeros in the Q matrix of a
problem object.

Example

nungpnz = CPXget nungpnz (env, |p);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

If successful, the routine returns the number of nonzerosin the Q matrix. If an error
occurs, zero is returned.
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CPXgetnumquad

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget nunquad( CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget nunguad returns the number of variables that have quadratic
objective coefficientsin a CPLEX problem object.

Example

nunguad = CPXget nunguad (env, |p);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

If successful, the routine returns the number of variables having quadratic coefficients. If
an error occurs, O is returned.
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CPXgetnumrows

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget nunt ows( CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget nunr ows is used to access the number of rowsin the constraint
matrix, not including the objective function, quadratic constraints, or the bounds
constraints on the variables.

Example

cur_nunrows = CPXgetnunrows (env, |p);

Seedsotheexamplel pex1. c inthe ILOG CPLEX User's Manual and in the standard
distribution.
eenv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

If the CPLEX problem object or environment does not exist, CPXget nunrt ows returns
the value O (zero); otherwise, it returns the number of rows.
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CPXgetnumsemicont

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget nunseni cont (CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget nunmsem cont is used to access the number of semi-continuous
variablesin a CPLEX problem object.

Example

nunsc = CPXget nunseni cont (env, |p);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
If the problem object or environment does not exist, CPXget nunseni cont returns

the value O (zero); otherwise, it returns the number of semi-continuous variablesin the
problem object.
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CPXgetnumsemiint

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget nunseni i nt (CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget numsem i nt isused to access the number of semi-integer

variablesin a CPLEX problem object.

Example

nunsc = CPXgetnunseniint (env, |p);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
Returns If the problem object or environment does not exist, CPXget nunseni i nt returnsthe

value O (zero); otherwise, it returns the number of semi-integer variablesin the problem
object.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 416



CPXgetnumsos

CPXgetnumsos

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget nunsos( CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget nunsos isused to access the number of Special Ordered Setsina
CPLEX problem object.

Example

nunsos = CPXget nunsos (env, |p);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

nunsos = CPXget nunsos (env, |p);

If the problem object or environment does not exist, or the problem is not amixed
integer problem, the routine returns the value O; otherwise, it returns the number of
Specia Ordered Sets in the problem object.
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CPXgetobj

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget obj (CPXCENVptr env,
CPXCLPptr |p,
doubl e * obj,
int begin,
int end)

Theroutine CPXget obj isusedto accessarange of objective function coefficientsof a
CPLEX problem object. The beginning and end of the range must be specified.

Example

status = CPXgetobj (env, |p, obj, 0, cur_nuntols-1);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*0bj

An array where the specified objective coefficients are to be returned. This array must be
of length at least (end - begi n+ 1). The objective function coefficient of variablej is
returnedinobj [j - begin].

*begin

An integer indicating the beginning of the range of objective function coefficients to be
returned.

*end
An integer indicating the end of the range of objective function coefficients to be
returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetobjname

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget obj name( CPXCENVptr env,
CPXCLPptr |p,
char * buf_str,
int buf space,
int * surplus_p)

Theroutine CPXget obj nane isused to access the name of the objective row of a
CPLEX problem object.

Note: Ifthe value of buf space is 0 (zero), then the negative of the value
of *sur pl us_p returned indicates the total number of characters needed
for the array buf _str.

Example

status = CPXgetobj name (env, |p, cur_objnane, |ennane,
&sur pl us) ;

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*buf_str

A pointer to abuffer of sizebuf space. May be NULL if buf space isO.
*bufspace

An integer indicating the length of the array buf _st r. May beO.

esurplus_p
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A pointer to an integer to contain the difference between buf space and the amount of
memory required to store the objective row name. A nonnegative value of * sur pl us_p
indicates that the length of the array buf _st r was sufficient. A negative value indicates
that the length of the array was insufficient and that the routine could not complete its
task. In this case, CPXget obj nane returnsthe value

CPXERR_NEGATI VE_SURPLUS, and the negative value of thevariable* sur pl us_p
indicates the amount of insufficient spaceinthe array buf _str.

Returns The routine returns zero on success and nonzero if an error occurs. The value

CPXERR_NEGATI VE_SURPLUS indicates that insufficient space was available in the
buf str array to hold the objective name.
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CPXgetobjoffset

Category Globa Function

Definition File cpl ex. h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget obj of f set (CPXCENVptr env,
CPXCLPptr | p,
doubl e * obj of f set _p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget obj of f set returns the objective offset between the original
problem and the presolved problem.

Parameters env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

olp

A pointer to areduced CPLEX LP problem object, as returned by CPXget r edl p.
*objoffset_p

A pointer to avariable of type doubl e to hold the objective offset value.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetobjsen

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget obj sen( CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget obj sen isused to accesswhether the objectivefunction sense of a
CPLEX problem object is maximization or minimization.

Example

cur_obj sen = CPXget obj sen (env, |p);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

A value of CPX_MIN=1 isreturned for minimization and CPX_MAX=-1isreturned for
maximization. If the problem object or environment does not exist, O (zero) is returned.
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CPXgetobjval

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget obj val (CPXCENVptr env,
CPXCLPptr | p,
doubl e * objval _p)

The routine CPXget obj val isused to return the LR, QCP or QP solution objective
value.

Example

status = CPXgetobjval (env, |p, &objval);

Seedsotheexamplel pex2. c inthe ILOG CPLEX User's Manual and in the standard
distribution.
*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«objval_p
A pointer to avariable of type double where the objective value is stored.

Example

status = CPXgetobjval (env, |p, &objval);

Seedsotheexamplel pex2. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

The routine returns zero on success and nonzero if no solution exists.
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CPXgetorder

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget or der (CPXCENVptr env,

CPXCLPptr | p,
int * cnt_p,

int * indices,
int * priority,
int * direction,
int ordspace,
int * surplus_p)

Description Theroutine CPXget or der isused to access all the MIP priority order information
stored in a CPLEX problem object. A priority order is generated if thereisno order and
parameter CPX_PARAM M PORDTYPE is nonzero.

Note: If the value of or dspace is 0, then the negative of the value of
*sur pl us_p returned indicates the length needed for the arrays indices,
priority, and direction.
Example
status = CPXgetorder (env, |p, & istsize, indices, priority,
direction, nuntols, &surplus);
Possible settings for direction
CPX_BRANCH GLOBAL (0) use gl obal branching
direction setting
CPX_PARAM BRDI R
CPX_BRANCH_DOMN (1) branch down first on
variabl e i ndi ces[ k]
CPX_BRANCH_UP (2) branch up first on
variabl e i ndi ces[ k]
Parameters env
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Returns

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
cnt_p

A pointer to an integer to contain the number of order entriesreturned; i.e., the true
length of the arraysi ndi ces,priority,anddirecti on.

sindices

An array wheretheindices of the variablesin the order areto bereturned. i ndi ces| k]
isthe index of the variable which isentry k in the order information.

epriority

An array where the priority values are to be returned. The priority corresponding to the
i ndi ces[ K] isreturnedinpriority[k].MaybeNULL.Ifpriorityisnot
NULL, it must be of length at least or dspace.

direction

An array where the preferred branching directions are to be returned. The direction
correspondingtoi ndi ces[ k] isreturnedindi recti on[ k] . May be NULL. If

di rectionisnot NULL, it must beof length at least or dspace. Possible settingsfor
di rection[ k] appear inthetable.

~ordspace

An integer indicating the length of the non-NULL arraysi ndi ces, pri ority, and
di recti on. May beO.

esurplus_p

A pointer to an integer to contain the difference between or dspace and the number of
entriesin each of the arraysi ndi ces, priority,anddirecti on. A nonnegative
value of *sur pl us_p indicates that the length of the arrays was sufficient. A negative
value indicates that the length was insufficient and that the routine could not completeits
task. In this case, the routine CPXget or der returnsthe value

CPXERR_NEGATI VE_SURPLUS, and the negative value of * sur pl us_p indicates
the amount of insufficient space in the arrays.

The routine returns zero on success and nonzero if an error occurs. The value
CPXERR_NEGATI VE_SURPLUS indicates that insufficient space was available in the
indices, priority, and direction arrays to hold the priority order information.
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CPXgetparamname

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget par ammarme( CPXCENVptr env,
int whi chparam
char * nane_str)

The routine CPXget par ammane returns the name of aCPLEX parameter, given the
symbolic constant (or reference number) for it.

The reference manual ILOG CPLEX Parameters providesalist of parameterswith their
types, options, and default values.

Example

status = CPXget paramane (env, CPX_PARAM ADVI ND, paramstring);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*whichparam

An integer indicating the symbolic constant (or reference number) of the desired
parameter.

*name_str

A character array to receive the name of the selected parameter.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetparamnum

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget par amnuni{ CPXCENVpt r env,
const char * nane_str,
int * whi chparam p)

The routine CPXget par ammumreturns the reference number of a CPLEX parameter,
given a character string containing the name for it.

The reference manual ILOG CPLEX Parameters providesalist of parameterswith their
types, options, and default values.

Example

status = CPXget paramum (env, "CPX_PARAM ADVI ND', param nunber);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*name_str
A character array containing the name of the target parameter.
*whichparam_p

A pointer to an integer to receive the reference number.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetphaselcnt
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget phaselcnt (CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget phaselcnt isused to accessthe number of Phasel iterationsto

solve a problem using the primal or dual simplex method.

Example

itcnt = CPXget phaselcnt (env, |p);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXget phaselcnt (env, |p);

Returns If asolution exists, CPXgetphaselcnt returns the Phase | iteration count. If no solution
exists, CPXgetphaselcnt returns the value O.
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CPXgetpi
Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget pi (CPXCENVptr env,
CPXCLPptr |p,
doubl e * pi,
int begin,
int end)

Theroutine CPXget pi isused to accessthe dual valuesfor arange of the constraints of
alinear or quadratic program. The beginning and end of the range must be specified.

Example

status = CPXgetpi (env, |lp, pi, 0, CPXgetnunrows(env,I|p)-1);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*pi
An array to receive the values of the dual variables for each of the constraints. Thisarray

must be of length at least (end - begi n+ 1). If successful, pi [ 0] through pi [ end-
begi n] contain the dual values.

*begin

An integer indicating the beginning of the range of dual valuesto be returned.
*end

An integer indicating the end of the range of dual valuesto be returned.

Example

status = CPXgetpi (env, |lp, pi, 0, CPXgetnunrows(env,I|p)-1);

The routine returns zero on success and nonzero if an error occurs.
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CPXgetpnorms
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget pnor ms( CPXCENVptr env,
CPXCLPptr | p,
doubl e * cnorm
double * rnorm
int * len_p)
Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXget pnor s returns the norms from the primal  steepest-edge.

There is no comparable argument in thisroutine for r nor ni ] . If the rows of the
problem have changed since the norms were computed, they are generally no longer
valid. However, if columns have been deleted, or if columns have been added, the norms
for all remaining columns present before the deletions or additions remain valid.

See Also CPXcopypnor ns

Parameters env

The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

See Also CPXcopypnor ns

nlp
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.

See Also CPXcopypnor ns

*chorm
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See Also

See Also

See Also

Returns

An array containing the primal steepest-edge norms for the normal, column variables.
The array must be of length at least equal to the number of columnsin the LP problem
object.
CPXcopypnor ns

ernorm
An array containing the primal steepest-edge norms for ranged variables and slacks. The
array must be of length at least equal to the number of rows in the L P problem object.
CPXcopypnor ns

’len_p

A pointer to the number of entriesin the array cnor n ] . When thisroutineis called,
*| en_p isequal to the number of columnsin the LP problem object when optimization
occurred. The routine CPXcopypnor ns needsthevalue*| en_p.

CPXcopypnor ns

The routine returns zero on success and nonzero if an error occurs.
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CPXgetprestat

Category Global Function

Definition File cpl ex. h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget prest at (CPXCENvVptr env,
CPXCLPptr | p,
int * prestat_p,
int * pcstat,
int * prstat,
int * ocstat,
int * orstat)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXget pr est at isused to get presolve status information for the
columns and rows of the presolved problem in the original problem and of the original
problem in the presolved problem.

Table 1: Value of prestat_p

0 I'p is not presolved or there were no
reductions

I'p has a presol ved problem
Ip was reduced to an enpty problem

For variablei inthe original problem, valuesfor pcstat[i] appearin Table 2.

Table 2: Valuesfor pcstat[i]

? >0 variable i corresponds to
variable pcstat[i] in
the presol ved probl em
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Table 2: Valuesfor pcstat[i]

CPX_PRECOL_LOW -1 variable i is fixedtoits
| ower bound

CPX_PRECOL_UP -2 variable i is fixedtoits
upper bound

CPX_PRECOL_FI X -3 variable i is fixed to
sone ot her val ue

CPX_PRECOL_AGG -4 variable i is aggregated
out

CPX_PRECOL_OTHER -5 variable i is deleted or
merged for sone ot her
reason

For row i inthe original problem, valuesfor prstat[i] appearin Table3.

Table 3: Valuesfor prstat[i]

? 20 row i corresponds to row
prstat[i] in the
original problem

CPX_PREROW RED -1 if rowi is redundant

CPX_PREROW AGG -2 if rowi is used for
aggregation

CPX_PREROW OTHER -3 if rowi is deleted for

sone ot her reason

For variablei in the presolved problem, valuesfor ocstat[i] appear in Table 4.

Table 4: Valuesfor ocstat[i]

variable i in the presolved problem
corresponds to variable ocstat[i] in
the original problem

-1 variable i corresponds to a linear
conbi nation of some variables in the
original problem

v
o

For row i inthe original problem, valuesfor or st at[i] appearin Table5.

Table5: Valuesfor orstat

if rowi in the presolved problem
corresponds to row orstat[i] in the
original problem

v
o
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Table5: Valuesfor orstat

if rowi is created by, for exanple,
merging two rows in the original
probl em

Parameters

Example

status = CPXgetprestat (env, |p, &presolvestat,
precstat, prerstat,
origcstat, origrstat);

Seealso adni pex6. ¢ inthe ILOG CPLEX User's Manual.

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
*Ip

A pointer to the original CPLEX LP problem object, as returned by CPXcr eat epr ob.
eprestat_p

A pointer to an integer that will receive the status of the presolved problem associated
with LP problem object Ip. May be NULL.

*pcstat

The array where the presolve statuses of the columns are to be returned. The array must
be of length at |east the number of columnsin the original problem object. May be
NULL.

eprstat

The array where the presolve statuses of the rows are to be returned. The array must be of
length at least the number of rows in the original problem object. May be NULL.

eocstat

The array where the presolve statuses of the columns of the presolved problem are to be
returned. The array must be of length at least the number of columnsin the presolved
problem object. May be NULL.

eorstat

The array where the presolve statuses of the rows of the presolved problem are to be
returned. The array must be of length at least the number of rows in the presolved
problem object. May be NULL.
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetprobname

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget probnane( CPXCENVptr env,
CPXCLPptr |p,
char * buf _str,
int bufspace,
int * surplus_p)

Theroutine CPXget pr obnane is used to access the name of the problem set viathe
call to CPXcr eat epr ob.

Note: If the value of buf space is 0, then the negative of the value of
*sur pl us_p returned indicates the total number of characters needed for
the array buf _str.

Example

status = CPXget probnane (env, |p, cur_probnane, |ennane,
&sur pl us) ;

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*buf_str

A pointer to abuffer of sizebuf space. May be NULL if buf space isO.
*bufspace

An integer indicating the length of the array buf _st r. May beO.

esurplus_p
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A pointer to an integer to contain the difference between buf space and the amount of
memory required to store the problem name. A nonnegative value of * sur pl us_p
indicates that the length of the array buf _st r was sufficient. A negative value indicates
that the length of the array was insufficient and that the routine could not complete its
task. In this case, CPXget pr obnane returns the value

CPXERR_NEGATI VE_SURPLUS, and the negative value of thevariable* sur pl us_p
indicates the amount of insufficient spaceinthe array buf _str.

Returns The routine returns zero on success and nonzero if an error occurs. The value

CPXERR_NEGATI VE_SURPLUS indicatesthat insufficient space was available in the
buf st r array to hold the problem name.
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CPXgetprobtype
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget probt ype( CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget pr obt ype is used to access the problem typethat is currently

stored in a CPLEX problem object.

Example

probtype = CPXget probtype (env, |p);

Return values

Val ue Synbol i ¢ Const ant Meani ng

-1 ? Error: no problemor
envi ronnent .

0 CPXPROB_LP Li near program no

quadratic data or ctype
information stored.

1 CPXPROB_M LP Problemwith ctype
i nformation.
3 CPXPROB_FI XEDM LP Problemwith ctype

i nformation, integer
variables fixed.

5 CPXPROB_QP Problemwith quadratic
data stored.

7 CPXPROB_M QP Problemwith quadratic
data and ctype

i nformation.

8 CPXPROB_FI XEDM QP Problemwith quadratic
data and ctype
information, integer
variables fixed.

10 CPXPROB_QCP Problemwith quadratic
constraints.
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Return values

11 CPXPROB_M QCP Problemwith quadratic
constraints and ctype
i nformation.
See Also CPXchgpr obt ype
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

See Also CPXchgpr obt ype

olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

See Also CPXchgpr obt ype

Returns The values returned by CPXget pr obt ype appear in the table.
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CPXgetprotected
Category Global Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget prot ect ed( CPXCENVptr env,
CPXCLPptr | p,
int * cnt_p,
int * indices,
int pspace,
int * surplus_p)
Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget pr ot ect ed isused to get the set of variablesthat cannot be
aggregated out.

Note: If the value of pspace is 0, the negative of the value of
*sur pl us_p returned indicates the length needed for array i ndi ces.
Example

status = CPXgetprotected (env, |p, &protectcnt,
protectind, 10, &surplus);

Parameters env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

o|p
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
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Returns

cnt_p

A pointer to an integer to contain the number of protected variables returned, that is, the
true length of the array i ndi ces.

sindices

The array to contain the indices of the protected variables.
*pspace

An integer indicating the length of thearray i ndi ces.
esurplus_p

A pointer to an integer to contain the difference between pspace and the number of
entriesini ndi ces. A nonnegative value of * sur pl us_p indicates that the length of
the arrays was sufficient. A negative value indicates that the length was insufficient and
that the routine could not complete its task. In that case, the routine

CPXget pr ot ect ed returns the value CPXERR _NEGATI VE_SURPLUS, and the
value of *sur pl us_p indicates the amount of insufficient space in the arrays.

The routine returns zero on success and nonzero if an error occurs. The value
CPXERR_NEGATI VE_SURPLUS indicates that insufficient space was available in the
array i ndi ces to hold the protected variable indices.
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CPXgetpsbcnt
Category Globa Function
Definition File cplex.h
SynOpSiS int CPXPUBLI C CPXget pshcnt (CPXCENVptr env,
CPXCLPptr |p)
Description Theroutine CPXget psbcnt isused to access the number of primal super-basic

variables in the current solution.

Example

itcnt = CPXgetpsbcnt (env, |p);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetpsbcnt (env, |p);

Returns If asolution exists, CPXget psbcnt returns the number of primal super-basic
variables. If no solution exists, CPXget psbcnt returnsthe value O (zero).
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CPXgetqconstr

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget gconstr ( CPXCENvVptr env,

CPXCLPptr |p,

int * linnzent _p,
int * quadnzent _p,
doubl e * rhs_p,
char * sense_p,

int * linind,

doubl e * linval,
int |inspace,

int * linsurplus_p,
int * quadrow,

int * quadcol,
doubl e * quadval ,
int quadspace,

int * quadsurplus_p,
int which)

Description Theroutine CPXget qconst r isused to access aspecified quadratic constraint on the

variables of a CPLEX problem object. The length of the arrays in which the nonzero
linear and quadratic coefficients of the constraint are to be returned must be specified.

Note: If the value of | i nspace is 0 (zero) then the negative of the value
of *1 i nsur pl us_p returned indicates the length needed for the arrays
i nval andrmatind.

Note: Ifthe value of quadspace is 0 (zero) then the negative of the value
of *quadsur pl us_p returned indicates the length needed for the arrays
guadr ow, quadcol and quadval .

Example
status = CPXgetqconstr (env, |p, & innzcnt, &quadnzcnt,

& hs, &sense, linind, linval,
li nspace, &l insurplus, quadrow, quadcol, quadval,
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Parameters

quadspace, &gquadsurplus, 0);

env

A pointer to the CPLEX environment as returned by the CPXopenCPLEX routine.
.|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
elinnzent_p

A pointer to an integer to contain the number of linear coefficients returned; that is, the
true length of the arrays! i ni nd and | i nval .

equadnzcnt_p

A pointer to an integer to contain the number of quadratic coefficients returned; that is,
the true length of the arrays quadr ow, quadcol and quadval .

rhs_p
A pointer to adoubl e containing the righthand side value of the quadratic constraint.
ssense_p

A pointer to a character indicating the sense of the constraint. Possible valuesare L for a
<= congtraint or G for a>= constraint.

«linind
An array to contain the variable indices of the entriesof | i nval . May be NULL if
I i nspace isO.

elinval

An array to contain the linear coefficients of the specified constraint. May be NULL if
| i nspace isO.

linspace
An integer indicating the length of thearrays! i ni nd and | i nval . May beO.
elinsurplus_p

A pointer to an integer to contain the difference between | i nspace and the number of
entriesin each of thearrays! i ni nd and | i nval . A nonnegative value of

*| i nsur pl us_p indicates that the length of the arrays was sufficient. A negative
value indicates that the length was insufficient and that the routine could not completeits
task. In this case, the routine CPXget qconst r returnsthe value

CPXERR_NEGATI VE_SURPLUS, and the negative value of * | i nsur pl us_p
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Returns

indicates the amount of insufficient spacein the arrays. May be NULL if | i nspace is
0.

*quadrow

An array to contain the variable indices of the entries of quadval . If the quadratic
coefficients were stored in amatrix, quadr owwould give the row indexes of the
quadratic terms. May be NULL if quadspace isO.

*quadcol

An array to contain the variable indices of the entries of quadval . If the quadratic
coefficients were stored in amatrix, quadcol would give the column indexes of the
quadratic terms. May be NULL if quadspace isO.

equadval

An array to contain the quadratic coefficients of the specified constraint. May be NULL
if guadspace isO.

*quadspace

An integer indicating the length of the arrays quadr ow, quadcol and quadval .
May be 0.

equadsurplus_p

A pointer to an integer to contain the difference between quadspace and the number
of entriesin each of the arraysquadr ow, quadcol and quadval . A nonnegative
value of * quadsur pl us_p indicates that the length of the arrays was sufficient. A
negative value indicates that the length was insufficient and that the routine could not
complete itstask. In this case, the routine CPXget qconst r returnsthe value
CPXERR_NEGATI VE_SURPLUS, and the negative value of * quadsur pl us_p
indicates the amount of insufficient space inthe arrays. May be NULL if quadspace is
0.

*which
An integer indicating which quadratic constraint to return.
The routine returns zero on success and nonzero if an error occurs. The value
CPXERR_NEGATI VE_SURPLUS indicates that insufficient space was availablein

either thearrays! i ni nd and | i nval or quadr ow, quadcol ,andquadval to
hold the nonzero coefficients.
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CPXgetqconstrindex

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget gconstri ndex( CPXCENvVptr env,
CPXCLPptr | p,

const char * |nane_str,
int * index_p)

Description Theroutine CPXget qconst r i ndex searches for the index number of the specified
guadratic constraint in a CPLEX problem object.

Example

status = CPXgetqconstrindex (env, |p, "resource89", &gconstrindex);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*Iname_str
A quadratic constraint name to search for.
sindex_p

A pointer to an integer to hold the index number of the quadratic constraint with name
| name_st r. If theroutine is successful, *i ndex_p contains the index number;
otherwise, *i ndex_p is undefined.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetgconstrname

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget gconst r name( CPXCENVptr env,
CPXCLPptr |p,
char * buf_str,
int buf space,
int * surplus_p,
int which)

Theroutine CPXget gconst r name isused to access the name of aspecified quadratic
constraint of a CPLEX problem object.

Note: If the value of buf space is 0, then the negative of the value of
*sur pl us_p returned indicates the total number of characters needed for
the array buf _str.

Example

status = CPXgetqconstrname (env, |p, gnane, |engnane,
&surplus, 5);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*buf_str

A pointer to abuffer of sizebuf space. May be NULL if buf space isO.
*bufspace

Aninteger indicating the length of the array buf _st r. May beO.

esurplus_p
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Returns

A pointer to an integer to contain the difference between buf space and the amount of
memory required to store the quadratic cosntraint name. A nonnegative value of

*sur pl us_p indicatesthat the length of thearray buf _st r wassufficient. A negative
value indicates that the length of the array was insufficient and that the routine could not
complete itstask. In this case, CPXget qconst r nane returnsthe value
CPXERR_NEGATI VE_SURPLUS, and the negative value of thevariable* sur pl us_p
indicates the amount of insufficient spaceinthe array buf _str.

swhich
An integer indicating the index of the quadratic constraint for which the nameisto be
returned.

The routine returns zero on success and nonzero if an error occurs. The value
CPXERR_NEGATI VE_SURPLUS indicates that insufficient space was availablein the
buf str array to hold the quadratic constraint name.
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CPXgetqconstrslack

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget qconstrsl ack( CPXCENvptr env,
CPXCLPptr | p,
doubl e * qcsl ack,
int begin,
int end)
Description Theroutine CPXget gqconst r sl ack isusedto access the slack values for arange of

the quadratic constraints of a quadratically constrained program. The beginning and
end of the range must be specified. The slack values returned consist of the right-hand
side minusthe constraint activity level.

Example

status = CPXgetqconstrslack (env, |p, qcslack, O,
CPXget nungconstrs(env, | p)-1);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
egcslack

An array to receive the values of the slack or surplus variablesfor each of the constraints.
Thisarray must be of length at least (end - begi n+1). If successful, qcsl ack][ 0]
through qcsl ack[ end- begi n] contain the values of the slacks.

*begin
An integer indicating the beginning of the range of slack values to be returned.
*end

An integer indicating the end of the range of slack values to be returned.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetgpcoef
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget gpcoef (CPXCENVptr env,
CPXCLPptr | p,
int rownum
int col num
doubl e * coef_p)
Description Theroutine CPXget qpcoef accessesthe quadratic coefficient in the matrix Q of a

CPLEX problem object for the variable pair indexed by (r ownum col num). Theresult
isstored in*coef p.

Example

status = CPXgetgpcoef (env, |p, 10, 20, &coef);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
srownum

Thefirst variable number (row number in Q).
scolnum

The second variable number (column number in Q).
ecoef_p

A pointer to adouble where the coefficient should be stored.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetquad

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget quad( CPXCENVptr env,
CPXCLPptr |p,
int * nzcnt_p,
int * gmat beg,
int * gmatind,
doubl e * gmatval,
int gmat space,
int * surplus_p,
int begin,
int end)

The routine CPXget quad isused to access arange of columns of the matrix Q of a
model with a quadratic objective function. The beginning and end of the range, along
with the length of the arrays in which the nonzero entries of these columns are to be
returned, must be specified.

Specifically, columnj consistsof theentriesin gmat val andqmat i nd intherange
fromqmat beg[j - begin] toqmatbeg[(j + 1) - begin]-1. (Column
end consistsof theentries fromgmat beg[ end - begi n] tonzcnt _p-1.) This
array must be of length at least (end - begi n+ 1).

A nonnegative value of sur pl us_p indicates that the length of the arrays was
sufficient. A negative value indicates that the length was insufficient and  that the
routine could not completeitstask. Inthiscase, CPXget quad returns the value
CPXERR_NEGATI VE_SURPLUS, and the negative value of sur pl us_p indicates
the amount of insufficient space in the arrays.

Note: If the value of qmat space is zero, the negative of the value of
sur pl us_p returned indicates the length needed for the arrays qmat i nd
and qnat val .

Example

status = CPXgetquad (env, |p, &nzcnt, qmatbeg, gnmatind,
gmat val , cmat space, &surplus, O,
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Parameters

Returns

cur _nunmguad- 1) ;

eenv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*nzent_p

A pointer to an integer to contain the number of nonzeros returned; that is, the true length
of thearraysqmat i nd and gnat val .

*gmatbeg

An array to contain indices indicating where each of the requested columns of Q begins
inthe arraysgmat val and qmat i nd.

egmatind

An array to contain the row indices associated with the elements of qmat val . May be
NULL if crmat space iszero.

egmatval

An array to contain the nonzero coefficients of the specified columns. May be NULL if
cmat space iszero.

egmatspace
An integer indicating the length of the arrays gmat i nd and qmat val . May be zero.
esurplus_p

A pointer to an integer to contain the difference between crmat space and the number
of entriesin each of thearraysqmat i nd and grat val .

*begin
An integer indicating the beginning of the range of columnsto be returned.
*end

An integer indicating the end of the range of columnsto be returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetray

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXgetray( CPXCENVptr env,
CPXCLPptr | p,
doubl e * z)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget r ay is used to find an unbounded direction (also known as aray)
for alinear program where the CPLEX simplex algorithm concludes that the LPis
unbounded (solution status CPX_STAT_UNBOUNDED). An error is returned,
CPXERR_NOT_UNBQOUNDED, if this case does not hold.

Asaniillustration, consider alinear program of the form:

M nimze c
Subj ect to Ax = b
X

where ' indicates the transpose.

If the CPLEX simplex algorithm completes optimization with a solution status of
CPX_STAT_UNBOUNDED, the vector z returned by CPXget r ay would satisfy the
following:

if computations could be carried out in exact arithmetic.
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Parameters

Returns

Example

status = CPXgetray (env, |lp, z);

env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

“Ip
A pointer to the CPLEX LP problem object, as returned by CPXcr eat epr ob.

Zz
The array where the unbounded direction is returned. This array must be at least aslarge
as the number of columnsin the problem object.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetredlp

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget redl p( CPXCENVptr env,
CPXCLPptr | p,
CPXCLPptr * redl p_p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget r edl p returns apointer for the presolved problem. It returns
NULL if the problem isnot presolved or if all the columns and rows are removed by
presolve. Generally, the returned pointer may be used only in CPLEX Callable Library
guery routines, such as CPXsol uti on or CPXget r ows.

The presolved problem must not be modified. Any modifications must be done on the

original problem. If CPX_PARAM REDUCE isset appropriately, the modifications are
automatically carried out on the presolved problem at the same time. Optimization and
guery routines can be used on the presolved problem.

Example

status = CPXgetredlp (env, |p, & educelp);

senv
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
‘Ip
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
eredlp_p
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A pointer to receive the problem object pointer that results when presolve has been
applied to the LP problem object.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetrhs

Category Globa Function
Definition File cplex.h
Include Files cplex.h

Synopsis int CPXPUBLI C CPXgetrhs( CPXCENVptr env,
CPXCLPptr |p,
doubl e * rhs,
int begin,
int end)

Description Theroutine CPXget r hs isused to accesstheright-hand side coefficients for arange of
constraintsin a CPLEX problem object. The beginning and end of the range must be
specified.

Example

status = CPXgetrhs (env, |p, rhs, 0, cur_nunrows-1);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
rhs

An array where the specified right-hand side coefficients are to be returned. This array
must be of length at least (end - begi n + 1). Theright-hand side of constrainti is
returnedinr hs[i - begin].

*begin
An integer indicating the beginning of the range of right-hand side terms to be returned.
*end

An integer indicating the end of the range of right-hand side terms to be returned.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetrngval

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXgetrngval (CPXCENVptr env,
CPXCLPptr |p,
doubl e * rngval,
int begin,
int end)

Theroutine CPXget r ngval isused to accessthe RHS range coefficients for a set of
constraintsin a CPLEX problem object. The beginning and end of the set must be
specified. CPXget r ngval checks whether ranged constraints are present in the
problem object.

Example

status = CPXgetrngval (env, |p, rngval, 0, cur_nunrows-1);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
srngval

An array where RHS range coefficients are returned. Thisarray must be of length at least
(end - begi n+ 1). A value of O (zero) for any entry means that the corresponding row
is not ranged.

*begin

An integer indicating the beginning of the set of rows for which RHS range coefficients
arereturned.

*end
An integer indicating the end of the set of rows for which RHS range coefficients are
returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetrowindex

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXgetrow ndex( CPXCENVptr env,
CPXCLPptr | p,

const char * |nane_str,
int * index_p)

Description Theroutine CPXget r owi ndex searchesfor theindex number of the specified row ina
CPLEX problem object.

Example

status = CPXgetrow ndex (env, |p, "resource89", & ow ndex);

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*Iname_str
A row name to search for.
sindex_p

A pointer to an integer to hold the index number of the row with namel nane_str. If
theroutineis successful, *i ndex_p containstheindex number; otherwise, * i ndex_p
is undefined.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetrowname

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget r owname( CPXCENVptr env,
CPXCLPptr |p,
char ** name,
char * namestore,
int storespace,
int * surplus_p,
int begin,
int end)

Theroutine CPXget r ownane is used to access arange of row names or, equivalently,
the constraint names of a CPLEX problem object. The beginning and end of the range,
along with the length of the array in which the row names are to be returned, must be
specified.

Note: If the value of st or espace is 0 (zero), then the negative of the
value of *sur pl us_p returned indicates the total number of characters
needed for the array namest or e.

Example

status = CPXgetrownane (env, |p, cur_rownane, cur_rownanestore,
cur_storespace, &surplus, O,
cur _nunr ows-1);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
nlp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

‘name
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Returns

An array of pointers to the row names stored in the array nanest or e. Thisarray must
be of length at least (end - begi n+ 1). The pointer to the name of row i isreturnedin
nane[i - begin] .

*namestore

An array of characters where the specified row names are to be returned. May be NULL
if st orespace isO.

*storespace
An integer indicating the length of the array nanest or e. May be 0.
esurplus_p

A pointer to an integer to contain the difference between st or espace and the total
amount of memory required to store the requested names. A nonnegative value of
*sur pl us_p indicatesthat st or espace was sufficient. A negative value indicates
that it was insufficient and that the routine could not complete itstask. In that case,
CPXget r ownare returns the value CPXERR _NEGATI VE_SURPLUS, and the
negative value of the variable * sur pl us_ p indicates the amount of insufficient space
inthe array nanest or e.

*begin

An integer indicating the beginning of the range of row names to be returned.
*end

An integer indicating the end of the range of row names to be returned.

The routine returns zero on success and nonzero if an error occurs. The value

CPXERR_NEGATI VE_SURPLUS indicatesthat insufficient space was available in the
nanest or e array to hold the names.
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CPXgetrows

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget r ows( CPXCENVptr env,
CPXCLPptr |p,
int * nzcnt_p,
int * rmatbeg,
int * rmatind,
doubl e * rmatval,
int rmatspace,
int * surplus_p,
int begin,
int end)

Theroutine CPXget r ows isused to accessarange of rows of the constraint matrix, not
including the objective function or the bounds constraints on the variables of a CPLEX
problem object. The beginning and end of the range, along with the length of the arrays
in which the nonzero entries of these rows are to be returned, must be specified.

Note: If the value of r mat space is 0 then the negative of the value of
*sur pl us_p returned indicates the length needed for the arraysr nat val
andrmati nd.

Example

status = CPXgetrows (env, |p, &nzcnt, rmatbeg, rmatind, rmatval,
rmat space, &surplus, 0, cur_nunrows-1);

*env

A pointer to the CPLEX environment as returned by the CPXopenCPLEX routine.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

*nzcnt_p
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Returns

A pointer to an integer to contain the number of nonzeros returned; that is, the true length
of thearraysr mat i nd and r nat val .

rmatbeg

An array to contain indices indicating where each of the requested rows beginsin the

arraysr mat val and r mat i nd. Specifically, row i consists of the entriesinr mat val
andr mat i nd intherangefromr mat beg[i - begi n] tormatbeg[ (i + 1)-
begi n] - 1. (Row end consists of the entries fromr nat beg[ end - begin] to
*nzcnt _p- 1.) Thisarray must be of length at least(end - begi n+ 1).

ermatind

An array to contain the column indices of the entries of r nat val . May be NULL if
r mat space isO.

ermatval

An array to contain the nonzero entries of the specified rows. May be NULL if
r mat space isO.

rmatspace
An integer indicating the length of thearraysr mat i nd andr mat val . May beO.
esurplus_p

A pointer to an integer to contain the difference between r mat space and the number
of entriesin each of thearraysr mat i nd and r mat val . A nonnegative value of

*sur pl us_p indicates that the length of the arrays was sufficient. A negative value
indicates that the length was insufficient and that the routine could not complete its task.
In this case, the routine CPXget r ows returns the value

CPXERR_NEGATI VE_SURPLUS, and the negative value of * sur pl us_p indicates
the amount of insufficient space in the arrays.

*begin
An integer indicating the beginning of the range of rows to be returned.
*end
An integer indicating the end of the range of rows to be returned.
The routine returns zero on success and nonzero if an error occurs. The value

CPXERR_NEGATI VE_SURPLUS indicates that insufficient space was available in the
arrays rmatind andr nat val to holdthe nonzero coefficients.
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CPXgetsense

Category

Global Function

Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget sense( CPXCENVptr env,
CPXCLPptr | p,
char * sense,
int begin,
int end)
Description Theroutine CPXget sense isused to access the sense for a range of constraintsin a
CPLEX problem object. The beginning and end of the range must be specified.
Example
status = CPXgetsense (env, |p, sense, 0, cur_nunrows-1);
Values of sense
sense[i] ='L < constraint
sense[i] ='E = constraint
sense[i] ='G > constraint
sense[i] ='R ranged constraint
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*sense

An array where the specified constraint senses are to be returned. This array must be of
length at least (end - begi n+ 1). Thesenseof constrainti isreturnedinsense[i -
begi n] . Possible values appear in the table.

*begin
An integer indicating the beginning of the range of constraint senses to be returned.

*end
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An integer indicating the end of the range of constraint senses to be returned.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetsiftitcnt

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLIC CPXgetsiftitcnt(CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget si ftit cnt isusedtoaccessthetotal number of sifting iterations

to solve an LP problem.

Example

itcnt = CPXgetsiftitcnt (env, |p);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX LP problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetsiftitcnt (env, |p);

Returns The routine returns the total iteration count if a solution exists. It returns zero if no
solution exists or any other type of error occurs.
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CPXgetsiftphaselcnt

Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXget si ftphaselcnt (CPXCENVptr env,
CPXCLPptr | p)
Description Theroutine CPXget si f t phaselcnt isused to accessthe number of Phase | sifting

iterations to solve an LP problem.

Example

itcnt = CPXgetsiftphaselcnt (env, |p);

Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX LP problem object as returned by CPXcr eat epr ob.

Example

itcnt = CPXgetsiftphaselcnt (env, |p);

Returns The routine returns the Phase | iteration count if a solution exists. It returns zero if no
solution exists or any other type of error occurs.
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CPXgetslack

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget sl ack( CPXCENVptr env,
CPXCLPptr |p,
doubl e * sl ack,
int begin,
int end)

Theroutine CPXget sl ack isused to access the slack values for arange of the
constraints of alinear or quadratic program. The beginning and end of the range must be
specified. Except for ranged rows, the slack values returned consist of the right-hand
sideminustherow activity level. For ranged rows, the value returned isthe row activity
level minus the right-hand side, or, equivalently, the value of the internal structural
variable that CPLEX creates to represent ranged rows.

Example

status = CPXgetslack (env, |p, slack, 0, CPXgetnunrows(env,I|p)-1);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
slack

An array to receive the values of the slack or surplus variablesfor each of the constraints.
Thisarray must be of length at least (end - begi n+1). If successful, sl ack[ 0]
through sl ack[ end- begi n] contain the values of the slacks.

*begin

An integer indicating the beginning of the range of slack values to be returned.
*end

An integer indicating the end of the range of slack values to be returned.

Example
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status = CPXgetslack (env, |p, slack, 0, CPXgetnunrows(env,I|p)-1);

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetsolvecallbackfunc

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

voi d CPXPUBLI C CPXget sol vecal | backf unc( CPXCENvptr env,
i nt (CPXPUBLI C **sol vecal | back_p) ( CALLBACK_SOLVE_ARGS),
void ** cbhandl e_p)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXget sol vecal | backf unc accessesthe user-written callback to be
called during MIP optimization to optimize the subproblem.

Example

CPXget sol vecal | backfunc(env, &current_call back,
&current _cbhdata);

See also Advanced MIP Control Interfaceinthe ILOG CPLEX User's Manual.

For documentation of callback arguments, see the routine
CPXset sol vecal | backf unc.

Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
sol vecal | back_p

The address of the pointer to the current user-written solve callback. If no callback has
been set, the pointer evaluatesto NULL.

cbhandl e_p

The address of avariable to hold the user's private pointer.
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See Also CPXget cal | backnodel p, CPXset sol vecal | backf unc

Returns This routine does not return aresult.
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CPXgetsos

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget sos( CPXCENVptr env,
CPXCLPptr |p,
int * nunsosnz_p,
char * sostype,
int * sospri,
int * sosbeg,
int * sosind,
doubl e * soswt,
int sosspace,
int * surplus_p,
int begin,
int end)

Theroutine CPXget sos is used to access arange of Special Ordered Set (SOS)
definitions stored in a CPLEX problem object. The beginning and end of the range,
along with the length of the array in which the definitions are to be returned, must be
provided.

Note: If the value of sosspaceis 0 (zero), then the negative of the value
of *sur pl us_p returned indicates the length needed for the arrays
sosi nd and soswt .

Example

status = CPXgetsos (env, |p, &uunmsosnz, sostype, sospri, sosbeg,
sosind, soswt, sosspace, 0, nunsos-1);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

*nUMsoSNz_p
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A pointer to an integer to contain the number of set members returned; i.e., the true
length of the arrays sosi nd and soswt .

*sostype

An array to contain the types of the requested SOSs. The type of set k isreturned in
sost ype[ k- begi n] . Thisarray must be of length at least (end - begi n+ 1).
Containseither CPX_TYPE_SOS1 (‘1) or CPX_TYPE_SOS2 ('2"), for atype 1 or type 2
SOS respectively.

*SOSpri

An array to contain the priorities of the SOSs. The priority of seti isreturnedin
sospri[i-begi n].Thisarray must beof length at least (end - begi n+ 1). May be
NULL.

*sosbeg

An array to contain indices indicating where each of the requested SOSs beginsin the
arrayssosi nd and soswt . Specifically, set k consists of theentriesin sosi nd and
soswt intherangefromsosbeg[ k- begi n] tososbeg[ (k+1) - begin] -
1. (Setend consists of theentriesfromsosbeg[ end - begi n] to*nunsosnz_p
- 1)) Thisarray must be of length at least (end - begi n+ 1).

*sosind

An array to contain the variable indices of the SOS members. May be NULL if
sosspace isO.

*soswt

An array to contain the reference values (weights) for SOS members. May be NULL if
sosspace is0. Weight soswt [ k] correspondsto sosi nd[ k] .

*sosspace
An integer indicating the length of the arrays sosi nd and soswt . May be 0.
esurplus_p

A pointer to an integer to contain the difference between sosspace and the number of
entriesin each of the arrays sosi nd and soswt . A nonnegative value of

*sur pl us_p indicates that the length of the arrays was sufficient. A negative value
indicates that the length was insufficient and that the routine could not complete its task.
In this case, the routine CPXget sos returnsthe value

CPXERR_NEGATI VE_SURPLUS, and the negative value of * sur pl us_p indicates
the amount of insufficient space in the arrays.

*begin
An integer indicating the beginning of the range of SOSs to be returned.
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*end
An integer indicating the end of the range of SOSsto be returned.
Returns The routine returns zero on success and nonzero if an error occurs. The value

CPXERR_NEGATI VE_SURPLUS indicates that insufficient space was available in the
arrayssosi nd and soswt to hold the SOS definition.
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CPXgetstat

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget st at (CPXCENVptr env,
CPXCLPptr | p)

Theroutine CPXget st at isused to access the solution status of the problem after an
LP, QP, QCP, or mixed integer optimization.

Example

| pstat = CPXgetstat (env, |p);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

The routine returns the solution status of the most recent optimization performed on the
CPLEX problem object. Return values are as shown in group optim.cplex.solutionstatus.
For status code CPX_STAT_NUM BEST, the algorithm could not converge to the
requested tolerances due to numeric difficulties. The best solution found can be retrieved
by the routine CPXsol ut i on. Similarly, when an abort statusiis returned, the last
solution computed before the algorithm aborted can be retrieved using CPXsol ut i on.
Use the query routines CPXsol ni nf o and CPXsol ut i on to obtain further
information about the current solution of an LP or QP.
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CPXgetstatstring

Category
Definition File

Synopsis

Description

Parameters

Returns

Global Function
cplex.h

CPXCHARpt r CPXPUBLI C CPXget st at st ri ng( CPXCENVptr env,
int statind,
char * buffer_str)

Theroutine CPXget st at st ri ng isused to placein a buffer, a string corresponding
to the value of statind asreturned by the CPXget st at function. The buffer to hold the
string can be up to 510 characters maximum.

Example

statind = CPXgetstat (env, |p);
p = CPXgetstatstring (env, statind, buffer);

eenv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
estatind
An integer indicating the status value to return.
buffer_str
A pointer to abuffer to hold the string corresponding to the value of st at i nd.

Example

statind = CPXgetstat (env, |p);
p = CPXgetstatstring (env, statind, buffer);

The routine returns a pointer to a buffer if thest at i nd value correspondsto avalid
string. Otherwise, it returns NULL.
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CPXgetstrparam

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget st r par an( CPXCENVpt r env,
int whi chparam
char * value_str)

Theroutine CPXget st r par amis used to obtain the current value of a CPLEX string
parameter.

Example

status = CPXgetstrparam (env, CPX_PARAM NODEFI LEDI R, dirnane);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*whichparam

The symbolic constant (or reference number) of the parameter for which the valueisto
be obtained.

evalue_str

A pointer to abuffer of length at least CPX_STR_PARAM_MAX to hold the current value
of the CPLEX parameter.

The routine returns zero on success and nonzero if an error occurs.
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CPXgetsubmethod

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXget subnet hod( CPXCENVptr env,

CPXCLPptr | p)

Description Theroutine CPXget subnet hod is used to access the solution method of the last
subproblem optimization, in the case of an error termination during mixed integer
optimization.

Example
subret hod = CPXget subnet hod (env, |p);
Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
Example
submet hod = CPXget subret hod (env, |p);
Returns The possible return values are summarized bel ow.
Val ue Synbol i ¢ Const ant Al gorithm
0 CPX_ALG_NONE None
1 CPX_ALG_PRI MAL Primal sinplex
2 CPX_ALG_DUAL Dual si npl ex
4 CPX_ALG_BARRI ER Barrier optimzer (no
crossover)
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CPXgetsubstat

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXget subst at (CPXCENVptr env,

CPXCLPptr | p)

Description Theroutine CPXget subst at isused to access the solution status of the last
subproblem optimization, in the case of an error termination during mixed integer
optimization.

Example

subst atus = CPXgetsubstat (env, |p);

See Also CPXget subnet hod

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

See Also CPXget subnet hod
olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

Example

subst atus = CPXgetsubstat (env, |p);

See Also CPXget subnet hod

Returns The routine returns zero if no solution exists. A nonzero return value indicates there
was an error termination  where a subproblem could not be solved to completion. The
values returned are documented in the group optim.cplex.callable.solutionstatus in the
reference manual of the API.
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Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXget ub( CPXCENVptr env,
CPXCLPptr | p,
doubl e * ub,
int begin,
int end)
Description Theroutine CPXget ub isused to access a range of upper bounds on the variables of a
CPLEX problem object. The beginning and end of the range must be specified.
Example
status = CPXgetub (env, |p, ub, 0, cur_nuntols-1);
Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*ub
An array where the specified upper bounds on the variables are to be returned. This array
must be of length at least (end - begi n+1). The upper bound of variablej isreturned
inub[j - begi n].
*begin
An integer indicating the beginning of the range of upper bounds to be returned.
*end
An integer indicating the end of the range of upper bounds to be returned.
Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgetx

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXget x( CPXCENVptr env,
CPXCLPptr |p,
doubl e * x,
int begin,
int end)

Theroutine CPXget x is used to access the solution values for arange of problem
variables of alinear, quadratically constrained, or quadratic program. The beginning
and end of the range must be specified.

Example

status = CPXgetx (env, |p, x, 0, CPXgetnuntols(env, |p)-1);

Seedsotheexamplel pex2. c inthe ILOG CPLEX User's Manual and in the standard
distribution.
senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
D

An array to receive the values of the primal variablesfor the problem. Thisarray must be
of length at least (end - begi n + 1).If successful, x[ 0] through x[ end- begi n]
contains the solution values.

*begin

An integer indicating the beginning of the range of variable values to be returned.
*end

An integer indicating the end of the range of variable values to be returned.

Example
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status = CPXgetx (env, |Ip, x, 0, CPXgetnuntols(env, |p)-1);

Seedsotheexamplel pex2. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

Returns The routine returns zero on success and nonzero if an error occurs.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 482



CPXgetxgxax

CPXgetxgxax

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXget xgxax( CPXCENVptr env,
CPXCLPptr |p,
doubl e * xgxax,
int begin,
int end)

Theroutine CPXget xgxax isused to access quadratic constraint activity levelsfor a
range of quadratic constraintsin a quadratically constrained program (QCP). The
beginning and end of the range must be specified.

Quadratic constraint activity isthe sum of the linear and quadratic terms of the

constraint evaluated with the values of the structural variables in the problem.
senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*xgxax

An array to receive the values of the quadratic constraint activity levels for each of the
constraintsin the specified range. The array must be of length at least (end- begi n+1).
If successful, X[ 0] throughx[ end- begi n] contain the quadratic constraint activities.

*begin

An integer indicating the beginning of the range of quadratic constraint activitiesto be
returned.

*end

An integer indicating the end of the range of quadratic constraint activitiesto be
returned.

The routine returns zero on success and nonzero if an error occurs.
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CPXhybbaropt

Category

Global Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXhybbar opt (CPXCENVptr env,

CPXLPptr | p,
int nethod)

Description Theroutine CPXhybbar opt may be used, at any time after a linear program has been
created viaacall to CPXcr eat epr ob, tofind asolution to that problem. When this
functionis called, the specified problem is solved using CPLEX Barrier followed by an
automatic crossover to abasic solution if barrier determines that the problem is both
primal and dual feasible. Otherwise, crossover is not performed. In this case, acall to
CPXpr i nopt or CPXdual opt can force a crossover to occur. The results of the
optimization are recorded in the problem object.

Methods of CPXhybbar opt
net hod =0 use
CPX_PARAM BARCRCSSALGt 0
choose a crossover nethod
met hod = CPX_ALG_PRI MAL primal crossover
met hod = CPX_ALG _DUAL dual crossover
met hod = CPX_ALG_NONE no crossover
Example
status = CPXhybbaropt (env, |p, CPX_ALG PRI MAL);
See also the example | pex2. ¢ inthe standard distribution.
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*method

Crossover method to be implemented, according to the table.
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Returns The routine returns zero unless an error occurred during the optimization. Examples of
errors include exhausting available memory (CPXERR_NO_MEMORY) or
encountering invalid datain the CPLEX problem object (CPXERR_NO_PROBLEM).
Exceeding a user-specified CPLEX limit, or proving the model infeasible or unbounded,
are not considered errors. Note that a zero return val ue does not necessarily mean that a
solution exists. Use query routines CPX solninfo, CPXgetstat, and CPXsolution to obtain

further information about the status of the optimization.
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CPXhybnetopt
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXhybnet opt (CPXCENVptr env,
CPXLPptr Ip,
int nethod)
Description The routine CPXhybnet opt , given alinear program that has been created viaacall to

CPXcr eat epr ob, extractsan embedded network, uses the CPLEX Network
Optimizer to attempt to obtain an optimal basis to the network, and optimizes the entire
linear program using one of the CPLEX simplex methods. CPLEX takes the network
basisasinput for the optimization of the whole linear program.

net hod = CPX_ALG PRI MAL primal Sinplex
met hod = CPX_ALG _DUAL dual Si npl ex
Example
status = CPXhybnetopt (env, |p, CPX_ALG DUAL);
See also the example | pex3. ¢ inthe ILOG CPLEX User'sManual and inthe
standard distribution.
Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*method

The type of simplex method to follow the network optimization.
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Returns

met hod

CPX_ALG_PRI MAL primal Sinplex

met hod

CPX_ALG_DUAL dual Sinpl ex

Example

status = CPXhybnetopt (env, |p, CPX_ALG DUAL);

See also the example | pex3. c inthe ILOG CPLEX User'sManual and inthe
standard distribution.

The routine returns zero unless an error occurred during the optimization. Examples of
errors include exhausting available memory (CPXERR_NO_MEMORY) or encountering
invalid datain the CPLEX problem object (CPXERR_NO_PROBLEM). Exceeding a user-
specified CPLEX limit, or proving the model infeasible or unbounded, are not
considered errors. Note that a zero return value does not necessarily mean that a solution
exists. Use query routines CPXsol ni nf o, CPXget st at , and CPXsol ut i on to
obtain further information about the status of the optimization.
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CPXiiswrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXiiswite( CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str)

Theroutine CPXi i swri t e isused to write an LP format file containing the rows and
columnsin the Irreducibly Inconsistent Set (11S) of an infeasible LP. Note that the
infeasibility must previously have been detected by a simplex optimizer. If an 11S has
already been obtained using the same method as is currently specified by the 11S
algorithm indicator CPX_PARAM | | SI ND, CPXi i swri t e simply writesan LP
format file containing the existing 11S. If no 11S has been computed, or the 1S algorithm
differs from the one used to compute the available I1S, CPXi i swri t e first computes
an IS, then writesits LP format representation to afile.

Example

status = CPXiiswite (env, |Ip, "nmyprob.iis");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A character string containing the name of the file to which the I1S should be written.

The routine returns zero on success and nonzero if an error occurs.
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CPXinfodblparam

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXi nf odbl par an{ CPXCENVptr env,
int whi chparam
doubl e * defval ue_p,
doubl e * mi nval ue_p,
doubl e * naxval ue_p)

Theroutine CPXi nf odbl par amis used to obtain the default, minimum, and
maximum values of a CPLEX parameter of type double.

Note: Values of zero obtained for both the minimum and maximum values
of a parameter of type doubl e indicate that the parameter has no limit.

The reference manual ILOG CPLEX Parameters, providesalist of parameterswith their
types, options, and default values.

Example

status = CPXi nf odbl param (env, CPX_PARAM TILIM &default_tilim
&min_tilim &max_tilim;

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
swhichparam

The symbolic constant (or reference number) of the parameter value to be obtained.
~defvalue_p

A pointer to avariable of type doubl e to hold the default value of the CPLEX
parameter. May be NULL.

*minvalue_p

A pointer to avariable of type doubl e to hold the minimum value of the CPLEX
parameter. May be NULL.
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*maxvalue_p

A pointer to avariable of type doubl e to hold the maximum value of the CPLEX
parameter. May be NULL.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXinfointparam

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXi nf oi nt par an{ CPXCENVptr env,
int whi chparam
int * defval ue_p,
int * mnval ue_p,
int * maxval ue_p)

Theroutine CPXi nf oi nt par amis used to obtain the default, minimum, and
maximum values of a CPLEX parameter of type i nt .

The reference manual ILOG CPLEX Parameters providesalist of parameterswith their
types, options, and default values.

Example

status = CPXi nf oi nt param (env, CPX_PARAM PREI ND, &defaul t_preind,
&mi n_preind, &max_preind);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*whichparam

The symbolic constant (or reference number) of the parameter for which the valueisto
be obtained.

~defvalue_p

A pointer to an integer variable to hold the default value of the CPLEX parameter. May
be NULL.

*minvalue_p

A pointer to an integer variable to hold the minimum value of the CPLEX parameter.
May be NULL.

*maxvalue_p

A pointer to an integer variable to hold the maximum value of the CPLEX parameter.
May be NULL.
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXinfostrparam

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXi nf ost r paran{ CPXCENVptr env,
int whi chparam
char * defval ue_str)

Theroutine CPXi nf ost r par amis used to obtain the default value of a CPLEX string
parameter

Example

status = CPXi nfostrparam (env, CPX_PARAM NODEFI LEDI R, defdirnane);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*whichparam

The symbolic constant (or reference number) of the parameter for which the default
value isto be obtained.

«defvalue_str
A pointer to abuffer of length at least CPX_STR_PARAM MAXto hold the default value
of the CPLEX parameter.

The routine returns zero on success and nonzero if an error occurs.
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CPXkilldnorms

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis voi d CPXPUBLI C CPXki | | dnor ms( CPXLPptr | p)
Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXKi | | dnor ns deletes any dua steepest-edge norms that have been
retained relative to an active basis. If the user believes that the values of these norms
may be significantly in error, and the setting of the CPX_PARAM DPRI | ND parameter
is CPX_DPRI | ND_STEEP or CPX_DPRI | ND_FULLSTEEP, calling

CPXki | I dnor ms meansthat fresh dua steepest-edge norms will be computed on the
next call to CPXdual opt .

Parameters *lp

The pointer to a CPLEX LP problem object, as returned by CPXcr eat epr ob.
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CPXkillpnorms

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis voi d CPXPUBLI C CPXki | | pnor ms( CPXLPptr | p)
Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXKi | | pnor ns deletes any primal stegpest-edge norms that have been
retained relative to an active basis. If the user believes that the values of these norms
may be significantly in error, and the setting of the CPX_PARAM _PPRI | ND parameter
is CPX_PPRI | ND_STEEP, caling CPXki | | pnor ns means that fresh primal
steepest-edge norms will be computed on the next call to CPXpr i nopt .

Parameters *lp
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
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CPXlpopt
Category
Definition File
Include Files

Synopsis

Description

See Also

Parameters

See Also

See Also

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXI popt ( CPXCENVptr env,
CPXLPptr 1p)

Theroutine CPXI popt may be used, at any time after a linear program has been
created viaacall to CPXcr eat epr ob, tofind asolution to that problem using one of
the ILOG CPLEX linear optimizers. The parameter CPX_PARAM LPMETHOD
controls the choice of optimizer (dual simplex, primal simplex, barrier, network
simplex, sifting, or concurrent optimization). Currently, with the default parameter
setting of Automatic, CPLEX invokesthe dual simplex method when no advanced basis
or starting vector isloaded or when the advanced indicator is zero. The behavior of the
Automatic setting may change in the future.

Example

status = CPXl popt (env, |p);

See also theexample | pex1. c in Getting Sarted and in the standard distribution.
CPXget st at , CPXsol ni nf o, CPXsol uti on

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

CPXget st at , CPXsol ni nf o, CPXsol uti on

nlp
A pointer to the CPLEX problem object as returned by CPXcr eat epr ob.

CPXget st at , CPXsol ni nf o, CPXsol uti on

The routine returns zero unless an error occurred during the optimization. Examples of
errors include exhausting available memory (CPXERR_NO_MEMORY) or encountering
invalid datain the CPLEX problem object (CPXERR_NO_PROBLEM). Exceeding a user-
specified CPLEX limit, or proving the model infeasible or unbounded, are not
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considered errors. Note that a zero return value does not necessarily mean that a solution
exists. Use query routines CPXsol ni nf o, CPXget st at , and CPXsol uti on to
obtain further information about the status of the optimization.
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CPXmbasewrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXmbasewrite( CPXCENVptr env,
CPXCLPptr | p,
const char * filename_str)

The routine CPXnbasewr i t e isused to writethemost current basis associated with a
CPLEX problem object to afile. Thefileis saved in BAS format which corresponds to
the industry standard MPS insert format for bases.

When CPXnmbasewr i t e isinvoked, the current basisis written to afile. Thisroutine
does not remove the basis from the problem object.

Example

status = CPXnbasewrite (env, |Ip, "nyprob.bas");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to the CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A character string containing the name of the file to which the basis should be written.

The routine returns zero on success and nonzero if an error occurs.
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CPXmdleave

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXmdl eave( CPXCENVptr env,
CPXLPptr Ip,
const int * goodlist,
int goodl en,
doubl e * downrati o,
doubl e * upratio)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXrd| eave assumesthat thereisaresident optimal simplex basis, and a
resident L U-factorization associated with this basis. It takes asinput alist of basic
variables as specified by goodl i st[] and goodl| en, and returns values commonly
known as Driebeek penaltiesin thetwo arrays downrati o[ ] anduprati o[ ].

Foragivenj = goodlist[i], downratio[i] hasthefollowing meaning. Let X|
be the name of the basic variable with index j, and suppose that xj isfixed to some value
t' < t. Ina subsequent call to CPXdual opt , theleaving variable in the first iteration of
this call is uniquely determined: It must be Xj.

There are then two possibilities. Either an entering variableis determined, or it is
concluded (in thefirst iteration) that the changed model is dual unbounded (primal
infeasible). Inthelatter case, downr ati o[ i ] isset equal to alarge positive value (this
number is system dependent, but isusually 1.0E+75). Inthe former case, wherer isthe
value of the objective function after thisone iteration, downr ati o[ i ] isdetermined
by |r]=(t-t)* downratio[i].

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
olp
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Returns

A pointer to aCPLEX LP problem object, as returned byCPXcr eat epr ob.
egoodlist

An array of integersthat must be of length at least goodl en. Theentriesin

goodl i st[] must all beindices of current basic variables. Moreover, these indices
must all be indices of original model variables; that is, they must all take values smaller
than the number of columnsin the model as returned by CPXget nuntol s. Negative
indices and indices bigger than or equal to CPXget nuntol s result in an error.

egoodlen

An integer indicating the number of entriesingoodl i st[].If goodl en <0, an error
is returned.

«downratio
An array of type doubl e that must be of length at least goodlI en.
supratio

An array of type double that must be of length at least goodl en.

The routine returns zero on success and nonzero if an error occurs.
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CPXmipopt
Category
Definition File

Synopsis

Description

Parameters

Returns

Global Function
cplex.h

int CPXPUBLI C CPXni popt (CPXCENVptr env,
CPXLPptr |p)

The routine CPXm popt may be used, at any time after a mixed integer program has
been created by acall to CPXcr eat epr ob, to find asolution to that problem.

CPXmi popt returns zero unlessit encounters an error. Nonzero values are error codes
indicating which type of failure occurred. Usethe routine CPXget st at to determine
the status of the mixed integer optimization. One possible error isthe inability to solvea
subproblem satisfactorily, asindicated by CPXERR _SUBPROB_SOLVE. The solution
status of the subproblem optimization can be obtained with the routine

CPXget subst at .

An LP solution does not exist at the end of CPXmi popt , so post-solution information is
available only through the special mixed integer solution routines. To obtain post-
solution information for the LP subproblem associated with the integer solution, use the
routine CPXchgpr obt ype.

Example

status = CPXm popt (env, |p);

See also the example i pex1. ¢ inthe standard distribution.

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

This routine returns zero unless it encounters an error.
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CPXmsg

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBVARARGS CPXmsg( CPXCHANNELptr channel,
const char * fornmat,

)

The routine CPXns g writes a message to a specified channel. Like the C function
printf,ittakesavariable number of arguments comprising the message to be written.
Thelist of variables specified after the format string should be at least as long as the
number of format codesin the format. The format string and variables are processed by
the C library function vspri nt f or asubstitute on systems that do not have the
vsprint f function.

The formatted string is limited to 1024 characters. It is usualy output with the C
function f put s to each output destination in the output destination list for achannel,
except when afunction has been specified by the routine CPXaddf uncdest asa
destination.

The CPLEX Callable Library uses CPXns g for all message output. The routine
CPXmsg may also be used in applications to send messages to either CPLEX-defined or
user-defined channels.

Note:CPXns(g is the only non-advanced CPLEX routine not requiring the
CPLEX environment parameter.

Example

CPXnmsg (nychannel, "The objective value was % .

Seel pex5. ¢ inthe CPLEX User's Manual.

echannel
The pointer to the channel receiving the message.

format
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Theformat string controlling the message output. Thisstring isused in away identical to
theformat stringinapri nt f statement.

Returns At completion, CPXns g returns the number of charactersin the formatted result string.
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CPXmsgstr

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXmsgstr ( CPXCHANNELpt r channel ,
const char * msg_str)

Theroutine CPXnsgst r sendsacharacter string to a CPLEX message channel. It is
provided as an aternativeto CPXrs g, which due to its variable-length argument list,
cannot be used in some environments, such as Visua Basic.

Example

CPXmsgstr (p, Q);

echannel
The pointer to the channel receiving the message.
*msg_str

A pointer to astring that should be sent to the message channel.

The routine returns the number of charactersin the string msg.
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CPXmstwrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXmstwrite( CPXCENVptr env,
CPXCLPptr | p,
const char * filename_str)

Theroutine CPXnst wri t e isused to writeaMIP start to an. st file.

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to the CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A character string containing the name of the file to which the MIP start information
should be written.
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CPXnewcols

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXnewcol s( CPXCENVptr env,
CPXLPptr Ip,
int ccnt,
const double * obj,
const double * |b,
const double * ub,
const char * xctype,
char ** col nane)

Theroutine CPXnewcol s adds empty columns to a specified CPLEX problem object.
This routine may be called any time after acall to CPXcr eat epr ob.

For each column, the user can specify the objective coefficient, the lower and upper
bounds, the variable type, and name of the variable. The added columns are indexed to
put them at the end of the problem. Thus, if ccnt columns are added to a problem
object already having k columns, the new columns haveindicesk, k+1, ... k+ccnt - 1.
The constraint coefficients in the new columns are zero; the constraint coefficients can
be changed with callsto CPXchgcoef, CPXchgcoefli st or CPXaddr ows.

Theroutine CPXnewcol s isvery similar to the routine CPXnewr ows. It can be used
to add variables to a problem object without specifying the matrix coefficients.

Types of new variables: values of ctypelj]

CPX_CONTI NUQUS 'C continuous variable j

CPX_BI NARY 'B bi nary variable j

CPX_| NTEGER e general integer variable j

CPX_SEM CONT 'S seni -continuous variable j

CPX_SEM I NT "N sem -integer variable j
Example

status = CPXnewcols (env, |p, ccnt, obj, Ib, ub, NULL, NULL);

Seedsotheexamplel pex8. c inthe ILOG CPLEX User's Manual and in the standard
distribution.
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Parameters

Returns

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*ccnt

An integer that indicates the number of new variables being added to the problem object.
*0bj

An array of length ccnt containing the objective function coefficients of the new
variables. Thisarray may be NULL, in which case the new objective coefficients are all
setto 0.

*lb

An array of length ccnt containing the lower bound on each of the new variables. Any
lower bound that is set to avalue less than or equal to that of the constant -

CPX_| NFBOUND is treated as -?. CPX_| NFBOUND is defined in the header file

cpl ex. h. Thisarray may be NULL, in which case the new lower boundsareall setto 0
(zero).

eub

An array of length ccnt containing the upper bound on each of the new variables. Any
upper bound that is set to a value greater than or equal to that of the constant

CPX_| NFBOUND istreated as ?. CPX_| NFBOUND is defined in the header file

cpl ex. h. Thisarray may be NULL, in which case the new upper bounds are all set to
CPX_| NFBOUND.

*xctype

An array of length ccnt containing the type of each of the new variables. Possible
values appear in the table. Thisarray may be NULL, in which case the new variables are
created as continuous type.

ecolname

An array of length ccnt containing pointers to character strings that specify the names
of the new variables added to the problem object. May be NULL, in which case the new
columns are assigned default namesif the columns already resident in the problem object
have names; otherwise, no names are associated with the variables. If column names are
passed to CPXnewcol s but existing variables have no names assigned, default names
are created for the existing variables.

The routine returns zero on success and nonzero if an error occurs.
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CPXnewrows
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXnewr ows( CPXCENVptr env,
CPXLPptr Ip,
int rent,
const double * rhs,
const char * sense,
const double * rngval,
char ** rownane)
Description The routine CPXnew ows adds empty constraintsto a specified CPLEX problem
object. This routine may be called any time after a call to CPXcr eat epr ob.
For each row, the user can specify the sense, right-hand side value, range value and
name of the constraint. The added rows are indexed to put them at the end of the
problem. Thus, if r cnt rows are added to a problem object already having k rows, the
new rows have indicesk, k+1, ... k+r cnt - 1. The constraint coefficients in the new
rows are zero; the constraint coefficients can be changed with callsto CPXchgcoef ,
CPXchgcoefli st,or CPXaddcol s.
Table 1: Settingsfor elementsof thearray sense
sense[i] ="L < constraint
sense[i] ='F = constraint
sense[i] ='G > constraint
sense[i] ='R ranged constraint
Example
status = CPXnewows (env, |Ip, rcnt, rhs, sense, NULL, new ownane);
Seedsotheexamplel pex1. c inthe ILOG CPLEX User's Manual and in the standard
distribution.
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
olp
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Returns

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
erent

An integer that indicates the number of new rows to be added to the problem object.
rhs

An array of lengthr cnt containing the right-hand side term for each constraint to be
added to the problem object. May be NULL, in which case the right-hand side terms are
set to 0.0 for the new constraints.

*sense

An array of lengthr cnt containing the sense of each constraint to be added to the
problem object. Thisarray may be NULL, in which case the sense of each constraint is
setto' E' Thevalues of the elements of this array appear in Table 1.

erngval

An array of lengthr cnt containing the range values for the new constraints. If anew

congtraint hassense[ i ] =' R , thevalue of constraint i can be betweenr hs[i] and
rhsi[i]+rngval [i].MaybeNULL, inwhich casetherangevauesareall setto

zero.

‘rowname

Anarray of lengthr cnt containing pointersto character stringsthat represent the names
of the new rows, or equivalently, the constraint names. May be NULL, in which case the
new rows are assigned default names if the rows already resident in the problem object
have names; otherwise, no names are associated with the constraints. If row names are
passed to CPXnewr ows but existing constraints have no names assigned, default names
are created for the existing constraints.

The routine returns zero on success and nonzero if an error occurs.
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CPXobjsa

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXobj sa( CPXCENvVptr env,
CPXCLPptr |p,
int begin,
int end,
doubl e * | ower,
doubl e * upper)

Theroutine CPXobj sa isused to access upper and lower sensitivity ranges for
objective function coefficients for a specified range of variable indices. The beginning
and end of the range of variable indices must be specified.

Note: /nformation for variable | , where begi n < j < end, is returned in
position (] - begi n) of the arrays | ower and upper.

Example

status = CPXobjsa (env, |p, 0, CPXgetnuntols(env,I|p)-1,
| ower, upper);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*begin

An integer indicating the beginning of the range of ranges to be returned.
*end

An integer indicating the end of the range of ranges to be returned.

slower
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An array where the objective function lower range values are to be returned. This array
must be of length at least (end - begin + 1).

supper

An array where the objective function upper range values are to be returned. This array
must be of length at least (end - begin + 1).

Returns

The routine returns zero on success and nonzero if an error occurs. This routine fails if
no optimal basis exists.
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CPXopenCPLEX

Category
Definition File
Include Files
Synopsis

Description

Parameters

Returns

Global Function

cplex.h

cplex.h

CPXENVpt r CPXPUBLI C CPXopenCPLEX(int * status_p)

The routine CPXopenCPLEX initializesa CPLEX environment when accessing a
license for CPLEX and works only if the computer is licensed for Callable Library use.
The routine CPXopenCPLEX must be the first CPLEX routine called. The routine
returns a pointer to a CPLEX environment. This pointer is used as a parameter to every
other non-advanced CPLEX routine (except CPXnsg).

Example

env = CPXopenCPLEX (&status);

Seel pexl. ¢ inthe CPLEX User's Manual.

estatus_p
A pointer to an integer, where an error code is placed by this routine.
A pointer to the CPLEX environment. If an error occurs (including licensing problems),

the value NULL isreturned. The reason for the error is returned in the variable
*st at us_p. If theroutine is successful, then * st at us_p is0 (zero).
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CPXordwrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXordwrite( CPXCENVptr env,
CPXCLPptr | p,
const char * filename_str)

Theroutine CPXor dwr i t e isused to write apriority order to an ORD file. If apriority
order has been associated with the CPLEX problem object, or the parameter
CPX_PARAM M PORDTYPE is nonzero, or a MIP feasible solution exists, this routine
writesthe priority order into afile.

Example

status = CPXordwite (env, Ip, "nmyfile.ord");

See also the example mi pex3. ¢ inthe standard distribution.

eenv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str
A character string containing the name of the file to which the ORD information should
be written.

The routine returns zero on success and nonzero if an error occurs.
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CPXpivot
Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXpi vot (CPXCENVptr env,
CPXLPptr Ip,
int jenter,
int jleave,
int |eavestat)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXpi vot performs a basis change where variablej ent er replaces
variablej | eave inthe basis.

Use the constant CPX_NO_VARI ABLE forj ent er orforj | eave if youwant ILOG
CPLEX to determine one of the two variables involved in the basis change.

Itisinvalid to passabasic variablefor j ent er. Also, no nonbasic variable may be
specified for j | eave, except for j ent er == j | eave when the variable has both
finite upper and lower bounds. In that case, the variable is moved from the current to the
other bound. No shifting or perturbation is performed.

Example

status = CPXpivot (env, Ip, jenter, jleave, CPX_AT_LONR);

*env

A pointer to the CPLEX environment, as returned by the CPXopenCPLEX.
olp

A pointer to a CPLEX LP problem object, as returned by CPXcr eat epr ob.
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Returns

*jenter

An index indicating the variable to enter the basis. The slack or artificial variable for row
i isdenotedbyjenter = -i-1.Theargumentj ent er must either identify a
nonbasic variable or take the value CPX_NO VARI ABLE. Whenj ent er issetto
CPX_NO _VARI ABLE, ILOG CPLEX will usethe leaving variable | eave to perform
adual simplex method ratio test that determines the entering variable.

*jleave

An index indicating the variable to leave the basis. The slack or artificia variablefor row
i isdenotedbyj| eave = -i-1.Theargument]j | eave typicaly identifiesabasic
variable. However, if j ent er denotes avariable with finite upper and lower bounds,

j | eave may besetto ent er to indicate that the variable moves from its current
bound to the other. The argument j | eave may also be set to CPX_NO _VARI ABLE. In
that case, ILOG CPLEX will use theincoming variablej ent er to perform aprimal
simplex method ratio test that determines the leaving variable.

*|leavestat

An integer indicating the nonbasic status to be assigned to the leaving variable after the
basis change. Thisisimportant for the case wherej | eave indicates avariable with
finite upper and lower bounds, as it may become nonbasic at its lower or upper bound.

Example

status = CPXpivot (env, |lp, jenter, jleave, CPX_AT_LONER);

This routine returns zero on success and nonzero if an error occurs.
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CPXpivotin
Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXpi voti n( CPXCENVptr env,
CPXLPptr Ip,
const int * rlist,
int rlen)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXpi vot i n forcibly pivots slacksthat appear on alist of inequality rows
into the basis. If equality rows appear anong those specified on thelist, they areignored.

Motivation

In the implementation of cutting-plane algorithms for integer programming, it is
occasionally desirable to delete some of the added constraints (that is, cutting planes)
when they no longer appear to be useful. If the slack on some such constraint (that is,
row) isnot in the resident basis, the deletion of that row may destroy the quality of the
basis. Pivoting the slack in before the deletion avoids that difficulty.

Dual Steepest-Edge Norms

If one of the dual steepest-edge algorithmsisin use when thisroutine is called, the
corresponding horms are automatically updated as part of the pivot. (Primal steepest-
edge norms are not automatically updated in thisway because, in general, the del etion of
rows invalidates those norms.)

*env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
o|p
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
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erlist

An array of lengthr | en, containing distinct row indices of slack variables that are not
basic in the current solution. If r | i st [] contains negative entries or entries exceeding

the number of rows, CPXpi vot i n returns an error code. Entries of nonslack rows are
ignored.

erlen

An integer that indicates the number of entriesinthearrayrli st[].Ifrl enis
negative or greater than the number of rows, CPXpi vot i n returns an error code.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXpivotout

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXpi vot out (CPXCENVptr env,
CPXLPptr Ip,
const int * clist,
int clen)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXpi vot out pivotsalist of fixed variables out of the resident basis.
Variables are fixed when the absolute difference between the lower and upper boundsis
at most 1.0e-10.

eenv
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

o|p
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.

oclist

An array of length cl en, containing the column indices of the variables to be pivoted
out of the basis. If any of these variablesis not fixed, CPXpi vot out returnsan error
code.

eclen

An integer that indicates the number of entriesinthearray cl i st[] .

The routine returns zero on success and nonzero if an error occurs.
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CPXpperwrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXpperwrite(CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str,
doubl e epsi | on)

When solving degenerate linear programs with the primal simplex method, CPLEX may
initiate a perturbation of the bounds of the problem in order to improve performance.
Theroutine CPXpper wr i t e writesa similarly perturbed problem to a binary SAV
format file.

Example

status = CPXpperwite (env, |p, "myprob.ppe", epsilon);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A character string containing the name of the file to which the perturbed problem should
be written.

eepsilon

The perturbation constant.

The routine returns zero on success and nonzero if an error occurs.
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CPXpreaddrows

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXpreaddr ows( CPXCENVptr env,
CPXLPptr Ip,
int rent,
int nzent,
const double * rhs,
const char * sense,
const int * rmatbeg,
const int * rmatind,
const double * rmatval,
char ** rownane)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand aprofound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXpr eaddr ows isused to add rowsto an LP problem object and its
associated presolved LP problem object. Note that the CPLEX parameter
CPX_PARAM_REDUCE must be set to CPX_PREREDUCE_PRI MALONLY (1) or
CPX_PREREDUCE_NOPRI MALORDUAL (0) at thetime of the presolvein order to
add rows and preserve the presolved problem. This routine should be used in place of
CPXaddr ows when you want to preserve the presolved problem.

The arguments of CPXpr eaddr ows are the same asthose of CPXaddr ows, with the
exception that new columns may not be added, so thereareno ccnt and col nane
arguments. The new rows are added to both the original L P problem object and the
associated presolved LP problem object.

Examples:
status = CPXpreaddrows (env, Ip, rcnt, nzcnt, rhs, sense, rmatbeg,

rmatind,
rmatval , new ownane);
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See also the example adpr eex1. ¢ inthe standard distribution.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXprechgobj
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXprechgobj (CPXCENVptr env,
CPXLPptr Ip,
int cnt,
const int * indices,
const double * val ues)
Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXpr echgobj isused to change the objective function coefficients of an
LP problem object and its associated presolved LP problem object. Note that the
CPLEX parameter CPX_PARAM_REDUCE must be set to

CPX_PREREDUCE_PRI MALONLY (1) or CPX_PREREDUCE_NOPRI MAL ORDUAL
(0) atthetimeof thepresolvein order to change objective coefficients and preservethe
presolved problem. This routine should be used in place of CPXchgobj when you want
to preserve the presolved problem.

The arguments and operation of CPXpr echgobj arethe same as those of
CPXchgobj . The objective coefficient changes are applied to both the original LP
problem object and the associated presolved LP problem object.

Example

status = CPXprechgobj (env, |p, objcnt, objind, objval);

See also the example adpr eex1. ¢ inthe standard distribution.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXpreslvwrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXpresl vwite( CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str,
doubl e * objoff_p)

Theroutine CPXpr esl vwr i t e isused to writeapresolved version of the problemto a
file. Thefileissaved in binary format, and can be read by the routine
CPXr eadcopypr ob.

Note: Reductions done by the CPLEX presolve algorithms can cause the
objective value to shift. As a result, the optimal objective obtained from
solving the presolved problem created by CPXpr esl vwr i t e may not be
the same as the optimal objective of the original problem. The obj of f _p
parameter can be used to reconcile this difference.

Example

status = CPXpreslvwite (env, Ip, "nyfile.pre", &objoff);

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A character string containing the name of the file to which the presolved problem should
be written.
«objoff_p

A pointer to adouble precision variable that is used to hold the objective value difference
between the original problem and the presolved problem. That is: or gi nal
obj ective value = (*objoff_p) + presolved objective val ue

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 523



CPXpreslvwrite

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXpresolve

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXpresol ve( CPXCENVptr env,
CPXLPptr Ip,
int nethod)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXpr esol ve performsLP or MIP presolve depending whether a
problem object isan LP or aMIP. If the problem is already presolved, the existing
presolved problem is freed, and anew presolved problem is created.

Example

status = CPXpresolve (env, |p, CPX_ALG DUAL);

‘env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
‘Ip

A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
*method

An integer specifying the optimization algorithm to be used to solve the problem after
the presolve is completed. Some presolve reductions are specific to an optimization
algorithm, so specifying the algorithm makes sure that the problem is presolved for that
algorithm, and that presolve does not have to be repeated when that optimization routine
iscalled. Possible values are CPX_ALG_NONE, CPX_ALG PRI MAL,

CPX_ALG DUAL, and CPX_ALG BARRI ERfor LP; CPX_ALG_NONE should be used
for MIP.
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Returns The routine returns zero on success and nonzero if an error occurs.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 526



CPXprimopt

CPXprimopt
Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXpri nopt (CPXCENVptr env,
CPXLPptr 1p)

Theroutine CPXpr i nopt may be used after alinear program has been created viaa
call to CPXcr eat epr ob, tofind a solution to that problem using the primal simplex
method. When thisfunction iscalled, the CPLEX primal simplex algorithm attemptsto
optimize the specified problem. The results of the optimization are recorded in the
CPLEX problem object.

Example

status = CPXprinmopt (env, |p);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

The routine returns zero unless an error occurred during the optimization. Examples of
errors include exhausting available memory (CPXERR_NO_NMEMORY) or encountering
invalid datain the CPLEX problem object (CPXERR_NO_PROBLEM). Exceeding a user-
specified CPLEX limit or proving the model infeasible or unbounded are not considered
errors. Note that azero return value does not necessarily mean that a solution exists. Use
guery routines CPXsol ni nf o, CPXget st at , and CPXsol ut i on to obtain further
information about the status of the optimization.
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CPXputenv

Category
Definition File
Include Files
Synopsis

Description

Parameters

Returns

Global Function

cplex.h

cplex.h

int CPXPUBLI C CPXputenv(const char * envsetting_str)

The routine CPXput env sets an environment variable to be used by CPLEX. Useit
instead of the standard C Library put env function to make sure your application ports
properly to Windows. Be sure to allocate the memory dynamically for the string passed
to CPXput env.

Aswith the C put env routine, the address of the character string goes directly into the
environment. Therefore, the memory identified by the pointer must remain active
throughout the remaining parts of the application where CPLEX runs. Since global or
static variables are not thread safe, ILOG recommends dynamic memory allocation of
the envset ti ng string.

Example

char *envstr = NULL;
envstr = (char *) malloc (256);
if ( envstr !'= NULL ) {
strcpy (envstr,
"1 LOG_LI CENSE_FI LE=c: \ myapp\ | i cense\ access.ilnt);
CPXput env (envstr);

*envsetting_str

A string containing an environment variabl e assignment. This argument typically setsthe
| LOG_LI CENSE_FI LE environment variable that customizes the location of the
license key.

The routine returns 0 (zero) when it executes successfully and -1 when it fails.
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CPXqgconstrslackfromx

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXqconstr sl ackfromx( CPXCENVptr env,
CPXCLPptr | p,

const double * x,
doubl e * qgcsl ack)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXqconst r sl ackf r omx computes an array of slack values for
quadratic constraints from primal solution values.

Example

status = CPXgconstrsl ackfromx (env, |p, x, qcslack);

Parameters env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
‘Ip
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
X

An array that contains primal solution (x) valuesfor the problem, as returned by routines
such as CPXcr ushx and CPXuncr ushx. The array must be of length at least the
number of columnsin the LP problem object.

egcslack

An array to receive the quadratic constraint slack values computed from the x values for
the problem object. The array must be of length at least the number of quadratic
constraints in the LP problem object.
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgpdjfrompi
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXgpdj f r onpi ( CPXCENVptr env,
CPXCLPptr | p,
const double * pi,
const double * x,
doubl e * dj)
Description
Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.
Theroutine CPXqpdj f r onpi  computes an array of reduced costs from an array of
dual values for a QP.
Example
status = CPXgpdj fronmpi (env, Ip, origpi, reducepi);
Parameters env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

nlp
A pointer to a CPLEX LP problem object, as returned by CPXcr eat epr ob.
0p|
An array that contains dual solution (pi ) values for a problem, as returned by such

routines as CPXgpuncr ushpi and CPXcr ushpi . Thelength of the array must at
least equal the number of rows in the LP problem object.

*X
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An array that contains primal solution (x) values for a problem, as returned by such
routines as CPXuncr ushx and CPXcr ushx. The length of the array must at least
equal the number of columnsin the LP problem object.

odJ

An array to receive the reduced cost values computed fromthe pi valuesfor the problem
object. The length of the array must at least equal the number of columnsin the problem
object.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXgpindefcertificate

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXgpi ndefcertificate( CPXCENVptr env,
CPXCLPptr | p,
doubl e * x)

The routine CPXgpi ndef certi fi cat e computesavector x that satisfiesthe
inequality x' Qx < 0. Suchavector demonstrates that the Q matrix violates the
assumption of positive semi-definiteness, and can be an aid in debugging a user's
program if indefinitenessis an unexpected outcome.

Example

status = CPXqgpi ndefcertificate (env, Ip, Xx);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
X

An array to receive the values of the vector that isto be returned. The length of thisarray
must be the same as the number of quadratic variables in the problem, which can be
obtained by calling CPXget nunquad for example.

The routine returns zero on success and nonzero if an error occurs.
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CPXqgpopt
Category
Definition File
Include Files

Synopsis

Description

See Also

Parameters

See Also

See Also

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXgpopt ( CPXCENVptr env,
CPXLPptr 1p)

The routineCPXgpopt may be used, at any time after a continuous quadratic program
has been created, to find a solution to that problem using one of the CPLEX quadratic
optimizers. The parameter CPX_PARAM QPMETHOD controls the choice of optimizer
(Dua Simplex, Primal Simplex, or Barrier). With the default setting of this parameter
(that is, Aut omat i ¢) CPLEX invokes the barrier method becauseit is fastest on a
wide range of problems.

Example

status = CPXgpopt (env, |p);

CPXget net hod

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

CPXget net hod

olp
A pointer to the CPLEX problem object as returned by CPXcr eat epr ob.

CPXget net hod

The routine returns zero unless an error occurred during the optimization. Examples of
errorsinclude exhausting available memory (CPXERR _NO_ MEMORY) or encountering
invalid datainthe CPLEX problem object (CPXERR_NO PROBLEM. Exceeding a
user-specified CPLEX limit or proving the model infeasible or unbounded are not
considered errors. Note that a zero return value does not necessarily mean that a
solution exists. Use the query routines CPXsol ni nf o, CPXget st at, and

CPXsol uti on to obtain further information about the status of the optimization.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 534



CPXgpuncrushpi

CPXgpuncrushpi

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXgpuncr ushpi (CPXCENVptr env,
CPXCLPptr |p,
doubl e * pi,
const double * prepi,
const double * x)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXgpuncr ushpi uncrushesadual solution for the presolved problem to
adual solution for the original problem if the original problemisaQP.

Example

status = CPXgpuncrushpi (env, Ip, pi, prepi, Xx);

eenv
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
.|p
A pointer to a CPLEX LP problem object, as returned by CPXcr eat epr ob.
.p|
An array to receive dual solution (pi ) valuesfor the original problem as computed from

the dual values of the presolved problem object. The length of the array must at least
equal the number of rows in the LP problem object.

eprepi

An array that contains dual solution (pi ) values for the presolved problem, as returned
by such routines as CPXget pi and CPXsol ut i on when applied to the presolved
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problem object. The length of the array must at least equal the number of rowsin the
presolved problem object.

X

An array that contains primal solution (x) values for a problem, as returned by such
routines as CPXuncr ushx and CPXcr ushx. The length of the array must at least
equal the number of columnsin the LP problem object.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXqgpwrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXqpwrite( CPXCENVptr env,
CPXCLPptr | p,
const char * filename_str)

The routine CPXqpwr i t e isused to write a QP format file corresponding to the
quadratic coefficient matrix of the problem object. Thisformat is described in detail in
the reference manual 1LOG CPLEX File Formats.

Example

status = CPXgpwite (env, |p, "nyprob.qgp");

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A character string containing the name of the file to which the QP information should be

written.

The routine returns zero on success and nonzero if an error occurs.
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CPXreadcopybase

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXreadcopybase( CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str)

The routine CPXr eadcopybase reads abasisfrom aBASfile, and copies that basis
into a CPLEX problem object. The parameter CPX_PARAM_ADVI ND must be set to 1
(one), itsdefault value, in order for the basisto be used for starting a subsequent
optimization.

Example

status = CPXreadcopybase (env, |p, "nyprob.bas");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

The name of the file from which the basis should be read.

The routine returns zero on success and nonzero if an error occurs.
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CPXreadcopymipstart

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXreadcopymi pstart ( CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str)

Theroutine CPXr eadcopym pst art readsaMST file and copiesthe MIP start
information into a CPLEX problem object. The parameter CPX_PARAM M PSTART
must be set to CPX_ON, in order for the MIP start information to be used for starting a
subsequent optimization. The default value for the parameter is CPX_OFF.

Example

status = CPXreadcopym pstart(env, |p, "nyprob.nst");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A string containing the name of the MST file.

The routine returns zero on success and nonzero if an error occurs.
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CPXreadcopyorder

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXreadcopyorder (CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str)

Theroutine CPXr eadcopyor der reads an ORD file and copies the priority order
information into a CPLEX problem object. The parameter CPX_PARAM_M PORDI ND
must be set to CPX_ON (its default value), in order for the priority order to be used for
starting a subsequent optimization.

Example

status = CPXreadcopyorder (env, |p, "myprob.ord");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

The name of the file from which the priority order and start values should be read.

The routine returns zero on success and nonzero if an error occurs.
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CPXreadcopyparam

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXreadcopypar an( CPXENvVptr env,
const char * filenane_str)

Theroutine CPXr eadcopypar amreads parameter names and settings from the file
indicated by f i | enanme_st r and copies theminto CPLEX.
Thisroutine reads and copiesfilesin theformat created by CPXwr i t epar am Thefile
extensionis. pr m The PRM format is documented in the reference manual  ILOG
CPLEX File Formats.

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

«filename_str

Pointer to the file to read and copy into CPLEX.
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CPXreadcopyprob

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXreadcopyprob( CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str,
const char * filetype_str)

Theroutine CPXr eadcopypr ob readsan MPS, LP, or SAV fileinto an existing
CPLEX problem object. Any existing data associated with the problem object is
destroyed. The problem can then be optimized by any one of the optimization routines.
To determine the contents of the data, use CPLEX query routines.

The type of the file may be specified with thef i | et ype argument. When the
filetype argumentisNULL, theend of the file nameis checked for one of the
following strings:

o .lp,
.1 p.oz,

. sav,
.sav.gz,or
O .sav.z.

If one of these stringsispresent, f i | et ype isset accordingly. If fi | et ype isSNULL
and none of these stringsis at the end of the file name, the routine automatically detects
thetypeof thefile by examining thefirst few bytes of thefile.

If the file name does not end with arecognized type, CPLEX attemptsto auto-detect the
file type.

If thefilenameendsin. gz or. z thefileisread as a compressed file on platforms
wherethe file-compression application is properly installed. Thus, afile name ending
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in. sav isread asaSAV format file, whileafilenameendingin. sav. gz isreadasa
compressed SAV format file.

Microsoft Windows does not support gzipped files for this API.

Values of filetype str

" SAV" Use SAV for mat

" MPS" Use MPS for mat

"LP" Use LP fornat
Example

status = CPXreadcopyprob (env, |p, "myprob.mps", NULL);

Seedsotheexamplel pex2. c inthe ILOG CPLEX User's Manual and in the standard
distribution.
Parameters env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

The name of the file from which the problem should be read.
«filetype_str

A case insensitive string containing the type of the file, one of the stringsin the table.
May be NULL, in which case thefile type isinferred from the last characters of the file
name.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXreadcopygp

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXreadcopyqp( CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str)

The routine CPXr eadcopyqgp readsin the QP file specified by the argument
fi | enanme and copiesthe quadratic matrix data into the CPLEX problem object.

This routine changes the problem type to QP if it is not already a QP. It may not be used
on a problem whose typeis MIP.

Example

status = CPXreadcopyqp (env, |p, "nyprob.qgp");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

The name of the file from which the QP information should be read.

The routine returns zero on success and nonzero if an error occurs.
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CPXreadcopysos
Category Globa Function
Definition File cpl ex. h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXreadcopysos(CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str)
Description The routine CPXr eadcopysos readsin SOS datafrom an SOS file, and copiesthe

datainto a MIP problem object.
This routine changes the problem type to MIP, if it is not already aMIP.

Example

status = CPXreadcopysos (env, |p, "nyprob.sos");

Parameters env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

The name of the file from which the SOS information should be read.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXreadcopytree

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXreadcopytree( CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str)

The routine CPXr eadcopyt r ee isused to read branch & cut progress information
from aprior run, contained in aTRE format file, into a CPLEX problem object. The
parameter CPX_PARAM_ADVI ND must be set to CPX_ON (its default value), in order
for the tree to be used for starting a subsequent optimization.

Example

status = CPXreadcopytree (env, Ip, "nyprob.tre");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

The name of the file from which the tree information should be read.

The routine returns zero on success and nonzero if an error occurs.
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CPXreadcopyvec

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXreadcopyvec(CPXCENVptr env,
CPXLPptr Ip,
const char * filename_str)

The routine CPXr eadcopyvec reads Barrier solution information from aVEC format
file and copiesthisinformation into a CPLEX problem object. This routineistypically
used to initiate a crossover from the Barrier solution. The parameter
CPX_PARAM ADVI ND must be set to 1 (one), itsdefault value, in order for the vector
file to take effect for starting a crossover.

Example

status = CPXreadcopyvec (env, |p, "nyprob.vec");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

The name of the VEC file to be read.

The routine returns zero on success and nonzero if an error occurs.
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CPXrhssa

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXrhssa( CPXCENvVptr env,
CPXCLPptr |p,
int begin,
int end,
doubl e * | ower,
doubl e * upper)

The routine CPXr hssa is used to access arange of upper and lower ranges for right-
hand side values. The beginning and end of the range must be specified.

Note: /nformation for constraint j , where begi n < j <end, is returned in
position (] - begi n) of the arrays | ower and upper.

Example

status = CPXrhssa (env, |p, 0, CPXgetnunrows(env,I|p)-1,
| ower, upper);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*begin

An integer indicating the beginning of the range of ranges to be returned.
*end

An integer indicating the end of the range of ranges to be returned.

slower
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An array where theright-hand side lower range values are to be returned. Thisarray must
beof lengthat least (end - begin + 1).

supper

An array where the right-hand side upper range values are to be returned. Thisarray must
beof lengthat least (end - begin + 1).
Returns

The routine returns zero on success and nonzero if an error occurs. This routine fails if
no optimal basis exists.
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CPXsetbranchcallbackfunc

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXset branchcal | backf unc( CPXENVptr env,

i nt (CPXPUBLI C *branchcal | back) ( CALLBACK_BRANCH_ARGS) ,
void * cbhandl e)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXset br anchcal | backf unc setsand modifiesthe user-written
callback routine to be called after a branch has been selected but before the branch is
carried out during MIP optimization. In the callback routine, the CPLEX-selected
branch can be changed to a user-selected branch.

Example

status = CPXsetbranchcal | backfunc (env, mybranchfunc, nydata);

See also the example adni pex1. ¢ inthe standard distribution.
Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
branchcal | back

A pointer to auser-written branch callback. If the callback is set to NULL, no callback
can be called during optimization.

cbhandl e

A pointer to user private data. This pointer is passed to the callback.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 550



CPXsetbranchcallbackfunc

Callback description

int callback (CPXCENVptr env,

voi d *cbdat a,
int wher ef rom
voi d *cbhandl e,
int type,

int so0s,

int nodecnt,
int bdcnt,
doubl e *nodeest ,
int *nodebeg,
int *indi ces,
char *|u,

int *bd,

int *useraction_p);

The call to the branch callback occurs after a branch has been selected but before the
branch is carried out. This function iswritten by the user. On entry to the callback, the
ILOG CPLEX-selected branch is defined in the arguments. The arguments to the
callback specify alist of changes to make to the bounds of variables when child nodes
are created. One, two, or zero child nodes can be created, so one, two, or zero lists of
changes are specified in the arguments. The first branch specified is considered first.
The callback is called with zero lists of bound changes when the solution at the nodeis
integer feasible. ILOG CPLEX occasionally electsto branch by changing a number of
variables bounds or by adding constraints to the node subproblem; the branch typeis
then CPX_TYPE_ANY. The details of the constraints added for a CPX_TYPE_ANY
branch are not available to the user.

Custom branching strategies can be implemented by calling the CPLEX routine
CPXbr anchcal | backbr anchbds,

CPXbr anchcal | badkbranchconstraints, or

CPXbr anchcal | backbr anchgener al and settingtheuser acti on variableto
CPX_CALLBACK_SET. Then CPLEX will carry out these branches instead of the
CPLEX-selected branches.

Branch variables are in terms of the original problem if the parameter
CPX_PARAM M PCBREDLP isset to CPX_OFF beforethe call to CPXni popt that
callsthe callback. Otherwise, branch variables arein terms of the presolved problem.

Callback return value
The callback returns zero on success and nonzero if an error occurs.
Callback arguments

env
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A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
chdat a

A pointer passed from the optimization routine to the user-written callback that
identifies the problem being optimized. The only purpose of this pointer isto passit to
the callback information routines.

wher ef r om

An integer value indicating where in the optimization this function was called. It will
have the value CPX_CALLBACK M P_BRANCH.

cbhandl e
A pointer to user-private data.
int type

An integer that indicates the type of branch. Thistable summarizes possible values.

Branch Types
Symbolic Constant Value Branch
CPX_TYPE_VAR ‘o vari abl e branch
CPX_TYPE_SOCs1 "1 SOS1 branch
CPX_TYPE_SCSs2 ' 2 SOS2 branch
CPX_TYPE_ANY A mul tipl e bound changes

and/ or constraints will be
used for branching

SO0S

An integer that indicates the special ordered set (SOS) used for this branch. A value of -
1 indicates that this branch is not an SOS-type branch.

nodecnt

An integer that indicates the number of nodes CPLEX will create from this branch.
Possible values are;

0O O (zero), or
0o 1,or
o 2.

If the argument is 0, the node will be fathomed unless user-specified branches are made;
that is, no child nodes are created and the node itself is discarded.

bdcnt
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Returns

An integer that indicates the number of bound changes defined in the arraysi ndi ces,
| u, and bd that define the CPLEX-selected branch.

nodeest

Anarray withnodecnt entriesthat contains estimates of the integer objective-function
value that will be attained from the created node.

nodebeg

An array withnodecnt entries. Thei-th entry istheindex into the arraysi ndi ces,
| u,and bd of thefirst bound changed for the ith node.

i ndi ces

Together with | u and bd, this array defines the bound changes for each of the created
nodes. Theentry i ndi ces[i] istheindex for the variable.

lu

Together withi ndi ces and bd, thisarray defines the bound changes for each of the
created nodes. Theentry | u[ i ] isone of the three possible values indicating which
bound to change:

O 'L' forlower bound, or
0O ' U for upper bound, or
0 ' B for both bounds.
bd

Together withi ndi ces and| u, thisarray defines the bound changes for each of the
created nodes. Theentry bd[ i ] indicatesthe new value of the bound.

useraction_p

A pointer to an integer indicating the action for ILOG CPLEX totakeat the completion
of the user callback. The table summarizes the possible actions.

Actionsto be Taken After a User-Written Branch Callback

Value Symbolic Constant Action

CPX_CALLBACK_DEFAULT

Use CPLEX-sel ected branch

CPX_CALLBACK_FAI L

Exit optimzation

CPX_CALLBACK_SET

Use user-sel ected branch,
as defined by calls to
CPXbr anchcal | backbr anch
bds

The routine returns zero on success and nonzero if an error occurs.
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CPXsetbranchnosolncallbackfunc

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXset branchnosol ncal | backf unc( CPXENVptr env,

i nt (CPXPUBLI C *branchnosol ncal | back) ( CALLBACK_BRANCH_ARGS) ,
void * cbhandl e)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXset br anchnosol ncal | backf unc setsthe callback function that
will be called instead of the branch callback when thereis afailure due to such
situations as an iteration limit being reached, unboundedness being detected, numeric
difficulties being encountered, while the node LPis being solved. In consequence of the
failure, whether the nodeis feasible or infeasible cannot be known and thus CPLEX
routines such as CPXsol uti on may fail. Inthissituation, CPLEX will attempt to fix
some variables and continue.

These conditions are rare (except when the user has set avery low iteration limit), so it
isacceptableto let CPLEX follow itsdefault action in these cases.
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CPXsetcutcallbackfunc

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXset cut cal | backf unc( CPXENVptr env,

i nt (CPXPUBLI C *cut cal | back) (CALLBACK_CUT_ARGS),
void * cbhandl e)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

The routine CPXset cut cal | backf unc sets and modifiesthe user-written callback
for adding cuts. The user-written callback iscalled by ILOG CPLEX during MIP branch
& cut for every node that has an LP optimal solution with objective value below the
cutoff and isinteger infeasible. The callback routine adds globally valid cuts to the LP
subproblem. The cut may be for the original problem if the parameter

CPX_PARAM M PCBREDLP was set to CPX_OFF beforethe call to CPXmi popt that
calls the callback. Otherwise, the cut isfor the presolved problem.

Within the user-written cut callback, the routine CPXget cal | backnodel p and other
query routines from the Callable Library access information about the subproblem. The
routines CPXget cal | backnodei nt f eas and CPXget cal | backsosi nf o
examines the status of integer entities.

Theroutine CPXcut cal | backadd adds cuts to the current node L P subproblem
during MIP branch & cut. Cuts added to the problem are first put into a cut pool, so
they are not present in the subproblem LP until after the user-written cut callback is
finished.

Any cuts that are duplicates of cuts aready in the subproblem are not added to the
subproblem. Cuts that are added remain part of al subsequent subproblems; thereis no
cut deletion.

If cuts have been added, the subproblem is re-solved and evaluated, and, if the LP
solution is still integer infeasible and not cut off, the cut callback is called again.
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If the problem has names, user-added cuts have names of the form ununber where
nunber isasequence number among all cuts generated.

The parameter CPX_PARAM REDUCE must be set to

CPX_PREREDUCE_PRI MALONLY (1) or CPX_PREREDUCE_NOPRI MALORDUAL
(0) if the constraints to be added in the callback are lazy constraints, that is, not
implied by the constraintsin the constraint matrix. The parameter

CPX_PARAM PRELI| NEAR must be set to O if the constraints to be added are in terms
of the original problem and the constraints are valid cutting planes.

Example

status = CPXset cut cal | backfunc(env, mycutfunc, nydata);

See also the example admi pex5. ¢ inthe standard distribution.
Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
cut cal | back

The pointer to the current user-written cut callback. If no callback has been set, the
pointer evaluatesto NULL.

cbhandl e
A pointer to user private data. This pointer is passed to the user-written cut callback.

Callback description

int callback (CPXCENVptr env,

voi d *chdat a,

int wher ef r om

voi d *cbhandl e,

int *useraction_p);

ILOG CPLEX callsthe cut callback when the LP subproblem for anode has an optimal
solution with objective value below the cutoff and isinteger infeasible.

Callback return value
The callback returns zero on success and nonzero if an error occurs.
Callback arguments

env
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A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
chdat a

A pointer passed from the optimization routine to the user-written callback that
identifies the problem being optimized. The only purpose of this pointer isto passit to
the callback information routines.

wher ef r om

An integer value indicating where in the optimization this function was called. It hasthe
value CPX_CALLBACK_M P_CUT.

cbhandl e
A pointer to user private data.
useraction_p

A pointer to an integer indicating the action for ILOG CPLEX totakeat the completion
of the user callback. The table summarizes possible actions.

Actionsto be Taken After a User-Written Cut Callback

Value Symbolic Constant Action
CPX_CALLBACK_DEFAULT Use cuts as added
1 CPX_CALLBACK_FAI L Exit optimzation
CPX_CALLBACK_SET Use cuts as added

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXsetdblparam

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXset dbl par an({ CPXENVptr env,
int whi chparam
doubl e newal ue)

Theroutine CPXset dbl par amsetsthevalue of aCPLEX parameter of typedoubl e.

The reference manual ILOG CPLEX Parameters providesalist of parameterswith their
types, options, and default values.

Example

status = CPXsetdbl param (env, CPX_PARAM TILIM 1000.0);

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*whichparam

The symbolic constant (or reference number) of the parameter to change.
*newvalue

The new value of the parameter.

The routine returns zero on success and nonzero if an error occurs.
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CPXsetdefaults

Category
Definition File
Include Files
Synopsis

Description

Parameters

Returns

Global Function
cplex.h
cplex.h
int CPXPUBLI C CPXset def aul t s(CPXENVptr env)

Theroutine CPXset def aul t s resetsall CPLEX parameters and settings to default
values (with the exception of the log file).

I Note: This routine also resets the CPLEX callback functions to NULL.

The reference manual ILOG CPLEX Parameters providesalist of parameterswith their
types, options, and default values.

Example

status = CPXsetdefaults (env);

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

The routine returns zero on success and nonzero if an error occurs.
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CPXsetdeletenodecallbackfunc

Category Globa Function
Definition File cplex.h
Synopsis int CPXPUBLI C CPXset del et enodecal | backf unc( CPXENVptr env,

voi d( CPXPUBLI C *del et ecal | back) ( CALLBACK_DELETENCDE_ARGS) ,
void * cbhandl e)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXset del et enodecal | backf unc setsand modifies the user-written
callback to be called during MIP optimization when anode isto be deleted. Nodes are
deleted in these circumstances:

O whenabranchiscarried out from that node, or
O when the node relaxation isinfeasible, or
0O when the node relaxation objective value is worse than the cutoff.

Example

status = CPXsetdel et enodecal | backfunc (env,
nybr anchf unc,
nydat a) ;

See also the example admi pex 1. ¢ inthe standard distribution.
Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
del et ecal | back

A pointer to auser-written branch callback. |f the callback isset to NULL, no callback
is called during optimization.
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cbhandl e
A pointer to user private data. This pointer is passed to the callback.
Callback description

int callback (CPXCENVptr env,

voi d *cbdat a,
int wher ef rom
voi d *cbhandl e,
int segnum
voi d *handl e) ;

The call to the delete node callback routine occurs during MIP optimization when a
nodeisto be deleted.

The main purpose of the callback isto provide an opportunity to free any user data
associated with the node, thus preventing memory leaks.

Callback return value

The callback returns zero on success and nonzero if an error occurs.
Callback arguments

env

A pointer to the CPLEX environment, as returned by one of the CPXopenCPLEX
routines.

cbdat a

A pointer passed from the optimization routine to the user-written callback that
identifies the problem being optimized. The only purpose of this pointer isto passit to
the callback information routines.

wher ef rom

An integer value indicating where in the optimization this function was called. It will
have the value CPX_CALLBACK M P_DELETENODE.

cbhandl e

A pointer to user private data.

segnum

The sequence number of the node that is being deleted.

handl e
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A pointer to the user private data that was assigned to the node when it was created with
one of the callback branching routines:

O CPXbr anchcal | backbr anchbds, or
O CPXbranchcal | backbranchconstraints, or

0O CPXbranchcal | backbranchgeneral .

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXsetheuristiccallbackfunc

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXset heuri sticcal | backfunc( CPXENVptr env,
i nt (CPXPUBLI C *heuri sticcal | back) ( CALLBACK_HEURI STI C_ARGS) ,
void * cbhandl e)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

The routine CPXset heuri sti ccal | backf unc setsor modifies the user-written
callback to be called by ILOG CPLEX during MIP optimization after the subproblem
has been solved to optimality. That callback is not called when the subproblemis
infeasible or cut off. The callback supplies ILOG CPLEX with heuristically-derived
integer solutions.

If alinear program must be solved as part of a heuristic callback, make acopy of the
node L P and solve the copy, not the CPLEX node LP.

Example

status = CPXsetheuri sticcal | backfunc(env, myheuristicfunc, nydata);

See also the example admni pex2. ¢ inthe standard distribution.
Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
heuri sti ccal | back

A pointer to auser-written heuristic callback. [f thiscallback isset to NULL, no
callback is called during optimization.

cbhandl e
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A pointer to the user's private data. This pointer is passed to the callback.
Callback description

int callback (CPXCENVptr env,

voi d *chdat a,

int wher ef rom

voi d *cbhandl e,
doubl e *obj val _p,

doubl e *X,

int *checkf eas_p,
int *useraction_p);

The call to the heuristic callback occurs after an optimal solution to the subproblem has
been obtained. The user can provide that solution to start a heuristic for finding an
integer solution. The integer solution provided to ILOG CPLEX replaces the incumbent
if it has a better objective value. The basisthat is saved as part of the incumbent is the
optimal basis from the subproblem; it may not be a good basis for starting optimization
of the fixed problem.

Theinteger solution returned to CPLEX isfor the original problem if the parameter
CPX_PARAM M PCBREDLP was set to CPX_OFF before the call to CPXmi popt that
callsthe callback. Otherwise, it isfor the presolved problem.

Callback return value

The callback returns zero on success and nonzero if an error occurs.
Callback arguments

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
chdat a

A pointer passed from the optimization routine to the user-written callback to identify
the problem being optimized. The only purpose of the cbdat a pointer isto passit to
the callback information routines.

wher ef r om

An integer value indicating at which point in the optimization this function was called. It
has the value CPX_CALLBACK M P_HEURI STI Cfor the heuristic callback.

cbhandl e
A pointer to user private data.

objval _p
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A pointer to avariable that on entry contains the optimal objective value of the
subproblem and on return contains the objective value of the integer solution found, if
any.

X

An array that on entry contains primal solution values for the subproblem and on return
contains solution values for the integer solution found, if any. The values are from the
original problemif the parameter CPX_PARAM M PCBREDLP isturned off (that is, set
to CPX_OFF); otherwise, the values are from the presolved problem.

checkfeas p

A pointer to an integer that indicates whether or not ILOG CPLEX should check the
returned integer solution for integer feasibility. The solutionis checked if

checkf eas_p isnonzero. When the solution is checked and found to be integer
infeasible, it is discarded, and optimization continues.

useraction_p

A pointer to an integer to contain the indicator for the action to be taken on completion
of the user callback. Thetable summarizes the possible values.

Actionsto be Taken after a User-Written Heuristic Callback

Value Symbolic Constant Action
CPX_CALLBACK_DEFAULT No sol ution found
1 CPX_CALLBACK _FAI L Exit optimzation
2 CPX_CALLBACK_SET Use user solution as
indicated in return val ues

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXsetincumbentcallbackfunc

Category

Definition File

Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXseti ncunbent cal | backf unc( CPXENVptr env,
i nt (CPXPUBLI C *i ncunbent al | back) ( CALLBACK_| NCUVBENT _ARGS)
void * cbhandl e)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

The routine CPXset i ncunbent cal | backf unc setsand modifies the user-written
callback routine to be called when an integer solution has been found but before this
solution replaces the incumbent. This callback can be used to discard solutions that do
not meet criteria beyond that of the mixed integer programming formulation.

Variables are in terms of the original problem if the parameter
CPX_PARAM M PCBREDLP isset to CPX_OFF beforethe call to CPXni popt that
callsthe callback. Otherwise, variables are in terms of the presolved problem.

Example

status = CPXsetincunbentcal | backfunc (env, nyi ncunbentcheck,
nydat a) ;

See also Advanced MIP Control Interfaceinthe 1LOG CPLEX User's Manual.
Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

i ncunbent cal | back

A pointer to auser-written incumbent callback. If the callback isset to NULL, no
callback can be called during optimization.
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cbhandl e
A pointer to user private data. This pointer is passed to the callback.
Callback description

int callback (CPXCENVptr env,

voi d *cbdat a,

int wher ef rom

voi d *cbhandl e,
doubl e obj val ,

doubl e *X,

int *i sfeas_p,

int *useraction_p);

Theincumbent callback is called when CPLEX hasfound an integer solution, but before
this solution replaces the incumbent integer solution.

Variables are in terms of the original problem if the parameter
CPX_PARAM M PCBREDLP isset to CPX_OFF beforethe call to CPXni popt that
callsthe callback. Otherwise, variables are in terms of the presolved problem.

Callback return value

The callback returns zero on success and nonzero if an error occurs.
Callback arguments

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
chdat a

A pointer passed from the optimization routine to the user-written callback that
identifies the problem being optimized. The only purpose of this pointer isto passit to
the callback information routines.

wher ef r om

An integer value indicating where in the optimization this function was called. It will
have the value CPX_CALLBACK M P_BRANCH.

cbhandl e

A pointer to user private data.

obj val

A variable that contains the objective value of the integer solution.

X
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An array that contains primal solution values for the integer solution.

isfeas p

A pointer to an integer variable that indicates whether or not CPLEX should use the
integer solution specified in x to replace the current incumbent. A nonzero value
indicates that the incumbent should be replaced by x; azero value indicates that it
should not.

useraction_p

A pointer to an integer to contain the indicator for the action to be taken on completion
of the user callback. Thetable summarizes the possible values.

Actionsto be Taken after a User-Written |ncumbent Callback

Value Symbolic Constant Action
CPX_CALLBACK_DEFAULT Proceed with optimzation
1 CPX_CALLBACK_FAI L Exit optimzation
CPX_CALLBACK_SET Proceed with optimzation
See Also CPXget i ncunbent cal | backf unc
Returns The routine returns zero on success and nonzero if an error occurs.
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CPXsetintparam

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXseti nt par an( CPXENVptr env,

int whi chparam
int newal ue)

Description The routine CPXset i nt par amsetsthe value of a CPLEX parameter of typei nt .

The reference manual ILOG CPLEX Parameters providesalist of parameterswith their
types, options, and default values.

Example

status = CPXsetintparam (env, CPX_PARAM SCRI ND, CPX_ON);

Seealsol pexl. ¢ inthe CPLEX User's Manual.

Parameters *env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*whichparam
The symbolic constant (or reference number) of the parameter to change.
*newvalue

The new value of the parameter.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXsetlogfile

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXset| ogfil e( CPXENVptr env,
CPXFI LEptr [file)

Theroutine CPXset | ogf i | e modifiesthelog file to which messages from all four
CPLEX-defined channels are written.

Note: A call to CPXset | ogfi | e is equivalent to directing output from the
cpxresul ts, cpxwarni ng, cpxerror and cpxl og message channels
to a single file.

Example

status = CPXsetlogfile (env, logfile);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
«Ifile

A CPXFILEptrtothelogfile. Thisroutinesets| f i | e to be thefile pointer for the
current log file. A NULL pointer may be passed if nolog fileisdesired. NULL isthe
default value. Before calling this routine, obtain this pointer with acall to CPXf open.

The routine returns zero on success and nonzero if an error occurs.
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CPXsetlpcallbackfunc

Category
Definition File

Synopsis

Description

Global Function
cplex.h

int CPXPUBLI C CPXset | pcal | backf unc( CPXENVptr env,
i nt (CPXPUBLI C *cal | back) (CPXCENVptr, void *, int, void *),
void * cbhandl e)

Theroutine CPXset | pcal | backf unc isused to modify the user-written callback
routine to be called after each iteration during the optimization of alinear program, and
also periodicaly during the CPLEX presolve algorithm.

Callback description

int callback (CPXCENVptr env,

voi d *cbdat a,
int wher ef rom
voi d *cbhandl e) ;

Thisisthe user-written callback routine.
Callback return value

A nonzero terminates the optimization.
Callback arguments

env

A pointer to the CPLEX environment that was passed into the associated optimization
routine.

cbhdat a

A pointer passed from the optimization routine to the user-written callback function that
identifies the problem being optimized. The only purpose for the cbdat a pointer isto
passit to the routine CPXget cal | backi nf o.

wher efrom

An integer value indicating from which optimization algorithm the user-written callback
function was called. Possible values and their meaning appear in the table bel ow.
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See Also

Returns

Val ue Synbol i ¢ Const ant Meani ng

1 CPX_CALLBACK_PRI MAL From primal sinplex

2 CPX_CALLBACK_DUAL From dual si npl ex

4 CPX_CALLBACK_PRI MAL_CRO |From primal crossover
SSOVER

5 CPX_CALLBACK _DUAL_CRCSS |From dual crossover
OVER

6 CPX_CALLBACK_BARRI ER From barrier

7 CPX_CALLBACK_PRESOLVE From presol ve

8 CPX_CALLBACK_QPBARRI ER |From QP barrier

9 CPX_CALLBACK_QPSI MPLEX |From QP si npl ex

cbhandl e

Pointer to user private data, aspassedto CPXset | pcal | backf unc.
Parameters

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
nmyf unc

A pointer to auser-written callback function. Setting cal | back to NULL prevents any
callback function from being called during optimization. The call to cal | back occurs
after every iteration during optimization and periodically during the CPLEX presolve
algorithms. This function is written by the user, and is prototyped as documented here.

cbhandl e
A pointer to user private data. This pointer is passed to the callback function.

Example

status = CPXsetl pcal | backfunc (env, myfunc, NULL);

CPXget cal | backi nf o, CPXset m pcal | backf unc,
CPXset net cal | backf unc

The routine returns zero on success and nonzero if an error occurs.
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CPXsetmipcallbackfunc

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXset nmi pcal | backf unc( CPXENVptr env,

i nt (CPXPUBLI C *cal | back) (CPXCENVptr, void *, int, void *),
void * cbhandl e)

Description The routine CPXset m pcal | backf unc isused to set the user-written callback
routine to be called prior to solving each subproblem in the branch & cut tree, including
the root node, during the optimization of a mixed integer program and during some cut
generation routines. This routine works in the same way as the routine
CPXset | pcal | backf unc. It enables the user to create a separate callback function
to be called during the solution of mixed integer programming problems. The prototype
for the callback function isidentical tothat of CPXset | pcal | backf unc.

Example

status = CPXsetmi pcal | backfunc (env, mycall back, NULL);

Parameters
env

A pointer to the CPLEX environment, as returned by one of the CPXopenCPLEX
routines.

cal | back

A pointer to auser-written callback function. Setting cal | back to NULL will prevent
any callback function from being called during optimization. The call to cal | back
will occur after every node during optimization and periodically during the presolve
algorithms. This function must be written by the user. Its prototype is explained in the
Callback description.

cbhandl e
A pointer to user private data. This pointer will be passed to the callback function.

Callback description
int callback (CPXCENVptr env,

voi d *cbdat a,
int wher ef rom
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voi d *cbhandl e) ;

Thisisthe user-written callback routine.
Callback return value

A nonzero terminates the optimization.
Callback arguments

env

A pointer to the CPLEX environment that was passed into the associated optimization
routine.

cbdat a

A pointer passed from the optimization routine to the user-written callback function that
identifies the problem being optimized. The only purpose for the cbdat a pointer isto
passit to the routine CPXget cal | backi nf o.

wher ef rom

Aninteger value indicating from which optimization algorithm the user-written callback
function was called. Possible values and their meaning appear in the table.

Val ue Synbol i ¢ Const ant Meani ng

101 CPX_CALLBACK_M P From mi popt

107 CPX_CALLBACK_M P_PROBE |From probing or clique

mer gi ng

108 CPX_CALLBACK M P_FRACCU |From Gonory fracti onal
T cuts

109 CPX_CALLBACK_M P_DI SJCU |From di sj unctive cuts
T

110 CPX_CALLBACK M P_FLOMM |From M xed | nteger
R Roundi ng cuts

See Also

Returns

cbhandl e

A pointer to user private dataas passed to CPXset mi pcal | backf unc.

CPXget cal | backi nf o, CPXset | pcal | backf unc,
CPXset net cal | backf unc

The routine returns zero on success and nonzero if an error occurs.
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CPXsetnetcallbackfunc

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXset net cal | backf unc( CPXENVptr env,
i nt (CPXPUBLI C *cal | back) (CPXCENVptr, void *, int, void *),
void * cbhandl e)

The routine CPXset net cal | backf unc isused to set the user-written callback
routine to be called each time alog messageisissued during the optimization of a
network program. If the display log isturned off, the callback routine will still be called.

This routine works in the same way astheroutine CPXset | pcal | backf unc. It
enablesthe user to create a separate callback function to be called during the solution of
anetwork problem. The prototype for the callback function isidentica to that of
CPXset | pcal | backf unc.

Callback description

int callback (CPXCENVptr env,

voi d *chdat a,
int wher ef rom
voi d *cbhandl e) ;

Thisis the user-written callback routine.
Callback return value

A nonzero terminates the optimization.
Callback arguments

env

A pointer to the CPLEX environment that was passed into the associated optimization
routine.

cbdat a

A pointer passed from the optimization routine to the user-written callback function that
identifies the problem being optimized. The only purpose for the cbdat a pointer isto
passit to the routine CPXget cal | backi nf o.

wher ef r om

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 575



CPXsetnetcallbackfunc

See Also

Returns

An integer value indicating from which optimization algorithm the user-written callback
function was called. Possible values and their meaning appear in thetable.

Val ue

Synbol i ¢ Const ant Meani ng

CPX_CALLBACK_NETWORK From network si npl ex

cbhandl e

Pointer to user private data, as passedto CPXset net cal | backf unc.
Parameters

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
cal | back

A pointer to auser-written callback function. Setting cal | back to NULL prevents
any callback function from being called during optimization. Thecall tocal | back
occurs after every log messageisissued during optimization and periodically during the
CPLEX presolve algorithms. This function iswritten by the user.

cbhandl e
A pointer to user private data. This pointer is passed to the callback function.

Example

status = CPXsetnetcal | backfunc (env, myfunc, NULL);

CPXget cal | backi nf o, CPXset | pcal | backf unc,
CPXset m pcal | backf unc

If the operation is successful, the routine returns zero; if not, it returns nonzero to
indicate an error.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 576



CPXsetnodecallbackfunc

CPXsetnodecallbackfunc

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXset nodecal | backfunc( CPXENVptr env,

i nt (CPXPUBLI C *nodecal | back) ( CALLBACK_NODE_ARGS) ,
void * cbhandl e)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXset nodecal | backf unc setsand modifiesthe user-written callback
to be called during MIP optimization after ILOG CPLEX has selected anodeto explore,
but before this exploration is carried out. The callback routine can change the node
selected by ILOG CPLEX to anode selected by the user.

Example

status = CPXget nodecal | backfunc(env, mynodefunc, nydata);

See also the example adni pex1. ¢ inthe standard distribution.
Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
nodecal | back

A pointer to the current user-written node callback. If no callback has been set, the
pointer evaluatesto NULL.

cbhandl e
A pointer to user private data. This pointer is passed to the user-written node callback.
Callback description
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int callback (CPXCENVptr env,

voi d *cbdat a,

int wher ef rom

voi d *cbhandl e,

int *nodei ndex_p,
int *useraction_p);

ILOG CPLEX callsthe node callback after selecting the next nodeto explore. The user
can choose another node by setting the argument values of the callback.

Callback return value

The callback returns zero on success and nonzero if an error occurs.
Callback arguments

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
chdat a

A pointer passed from the optimization routine to the user-written callback that
identifies the problem being optimized. The only purpose of this pointer isto passit to
the callback information routines.

wher ef r om

An integer value indicating where in the optimization this function was called. It hasthe
value CPX_CALLBACK_M P_NODE.

cbhandl e
A pointer to user private data.
nodei ndex_p

A pointer to an integer that indicates the node number of the user-selected node. The
node selected by ILOG CPLEX is hode number O (zero). Other nodes are numbered
relative to their position in the tree, and this number changes with each tree operation.
The unchanging identifier for a node is its sequence number. To access the sequence
number of anode, use the ILOG CPLEX Callable Library routine

CPXget cal | backnodei nf 0. Anerror resultsif auser attemptsto select anode that
has been moved to anodefile. (Seethe 1LOG CPLEX User's Manual for more
information about node files.)

useraction_p

A pointer to an integer indicating the action to be taken on completion of the user
callback. The table summarizes the possible actions.
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Returns

Actionsto be Taken after a User-Written Node Callback

Value

Symbolic Constant

Action

0 CPX_CALLBACK_DEFAULT Use | LOG CPLEX- sel ect ed
node

1 CPX_CALLBACK_FAI L Exit optimzation

2 CPX_CALLBACK_SET Use user-sel ected node as

defined in returned val ues

The routine returns zero on success and nonzero if an error occurs.
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CPXsetsolvecallbackfunc

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXset sol vecal | backf unc( CPXENVptr env,
i nt (CPXPUBLI C *sol vecal | back) ( CALLBACK_SOLVE_ARGS) ,
void * cbhandl e)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXset sol vecal | backf unc sets and modifiesthe user-written
callback to be called during MIP optimization to optimize the subproblem.

Example

status = CPXsetsol vecal | backfunc(env, mysol vefunc, nydata);

See also the example adni pex 1. ¢ inthe standard distribution.
Parameters

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
sol vecal | back

A pointer to auser-written solve callback. If the callback isset to NULL, no callback
is called during optimization.

cbhandl e
A pointer to user private data. This pointer is passed to the callback.
Callback description

int callback (CPXCENVptr env,
voi d *chdat a,

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 580



CPXsetsolvecallbackfunc

int wher ef rom
voi d *cbhandl e,
int *useraction_p);

ILOG CPLEX callsthe solve callback before ILOG CPLEX solvesthe subproblem
defined by the current node. The user can choose to solve the subproblem in the solve
callback instead by setting the user action parameter of the callback. The optimization
that the user provides to solve the subproblem must provide a CPLEX solution. That is,
the CallableLibrary routine CPXget st at must return anonzero value. The user may
access the Ip pointer of the subproblem with the Callable Library routine

CPXget cal | backnodel p.

Callback return value

The callback returns zero on success and nonzero if an error occurs.
Callback arguments

env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
chdat a

A pointer passed from the optimization routine to the user-written callback that
identifies the problem being optimized. The only purpose of this pointer isto passit to
the callback information routines.

wher ef r om

An integer value indicating where in the optimization this function was called. It will
have the value CPX_CALLBACK M P_SOLVE.

cbhandl e
A pointer to user private data.
useraction_p

A pointer to an integer indicating the to be taken on completion of the user callback.
Table 11 summarizes the possible actions.

Actionsto be Taken after a User-Written Solve Callback

Value Symbolic Constant Action
0 CPX_CALLBACK_DEFAULT Use | LOG CPLEX subprobl em
optimzer
1 CPX_CALLBACK_FAI L Exit optim zation
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Actionsto be Taken after a User-Written Solve Callback

2 CPX_CALLBACK_SET The subprobl em has been
solved in the call back

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXsetstrparam

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXset strparan( CPXENVptr env,
int whi chparam
const char * newal ue_str)

Theroutine CPXset st r par amsets the value of aCPLEX string parameter.

Example

status = CPXsetstrparam (env, CPX PARAM WORKDI R, "nydir");

*env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*whichparam

The symbolic constant (or reference number) of the parameter to change.
*newvalue_str

The new value of the parameter. The maximum length of newval ue_st r, including
the NULL terminator (the character ' 0' or char (0) ), isCPX_STR_PARAM MAX,
defined in cpl ex. h. Setting newval ue_st r toastring longer than this resultsin an
error.

The routine returns zero on success and nonzero if an error occurs.
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CPXslackfromx

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXsl ackf romx( CPXCENVptr env,
CPXCLPptr |p,
const double * x,
doubl e * sl ack)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXs| ackf r omx computes an array of slack values from primal solution
values.

Example

status = CPXsl ackfronx (env, |p, x, slack);

*env
A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
o|p
A pointer to a CPLEX LP problem object, as returned by CPXcr eat epr ob.
D

An array that contains primal solution (x) valuesfor the problem, as returned by routines
such as CPXcr ushx and CPXuncr ushx. The array must be of length at least the
number of columnsin the LP problem object.

eslack

An array to receive the slack values computed from the x values for the problem object.
The array must be of length at least the number of rowsin the LP problem object.
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Returns The routine returns zero on success and nonzero if an error occurs.
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CPXsolninfo

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

i nt CPXPUBLI C CPXsol ni nf o( CPXCENVptr env,
CPXCLPptr |p,
int * sol nnethod_p,
int * solntype_p,
int * pfeasind_p,
int * dfeasind_p)

Theroutine CPXsol ni nf o isused to access solution information produced by the
routines CPXI popt , CPXpr i nopt , CPXdual opt, CPXbar opt,

CPXhybbar opt , CPXhybnet opt , and CPXgpopt . Thisinformation is maintained
until the CPLEX problem object isfreed viaacall to CPXf r eepr ob or the solution is
rendered invalid because of a call to one of the problem modification routines.

The argumentsto CPXsol ni nf o are pointersto locations where data are to be written.
Such data can include the optimization method used to produce the current solution, the
type of solution available, and what is known about the primal and dual feasibility of the
current solution. If any piece of information represented by an argument to

CPXsol ni nf o isnot required, aNULL pointer can be passed for that argument.

Example

status = CPXsolninfo (env, |p, &solnnethod, &solntype,
&pf easi nd, &dfeasind);

senv

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
*Ip

A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
*solnmethod_p

A pointer to an integer indicating the method used to produce the current solution. The
specific values which * sol nnet hod_p can take and their meanings are the same as
the return values documented for CPXget net hod.

*solntype_p
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Returns

A pointer to an integer variable indicating the type of solution currently available.
Possible return values are CPX_BASI C_SOLN, CPX_NONBASI C_SOLN,

CPX_PRI MAL_SOLN, and CPX_NO_SCLN, meaning the model either has a simplex
basis, has a primal and dual solution but no basis, has a primal solution but no
corresponding dual solution, or has no solution, respectively.

*pfeasind_p

A pointer to integer variablesindicating whether the current solution is known to be
primal feasible. Note that afalse return value does not necessarily mean that the solution
isnot feasible. It simply means that the relevant algorithm was not able to conclude it
was feasible when it terminated.

«dfeasind_p

A pointer to integer variablesindicating whether the current solution is known to be dual
feasible. Note that afalse return value does not necessarily mean that the solution is not
feasible. It smply means that the relevant algorithm was not able to conclude it was
feasible when it terminated.

The routine returns zero on success and it returns nonzero if an error occurs.
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CPXsolution

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLI C CPXsol uti on( CPXCENVptr env,
CPXCLPptr |p,
int * |pstat_p,
doubl e * objval _p,

doubl e * x,
doubl e * pi,
doubl e * sl ack,
doubl e * dj)

Theroutine CPXsol ut i on accesses the solution values produced by the routines
CPXl popt , CPXpri nopt , CPXdual opt, CPXbar opt , CPXhybbar opt ,
CPXhybnet opt , or CPXgpopt . Thesolutionis maintained until the CPLEX problem
objectisfreedviaacall to CPXf r eepr ob or the solution isrendered invalid because of
a call to one of the problem modification routines.

The argumentsto CPXsol ut i on are pointersto locations where data are to be written.
Such data can include the status of the optimization, the value of the objective function,
the values of the primal variables, the dual variables, the slacks and the reduced costs.
Although all of the above data exists after a successful call to one of the LP or QP
optimizers, it is possible that the user needs only a subset of the data available. If any
part of the solution represented by an argument to CPXsol ut i on isnot required, that
argument can be passed with thevalue NULL inacall to CPXsol uti on. If only one
partis required, it may be more convenient to use the CPLEX routine that accesses that
part of the solution individually: CPXget st at , CPXget obj val , CPXget x,
CPXget pi , CPXget sl ack, CPXget dj .

For barrier, the solution values for x, pi , sl ack, and dj correspond to the last iterate
of the primal-dual algorithm, independent of solution status.

If optimization stopped with an infeasible solution, take care to interpret the meaning of
the valuesin the returned arrays as described in the Arguments section.

Example

status = CPXsolution (env, |p, & pstat, &objval, x, pi,
sl ack, dj);
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See Also

Parameters

See Also

See Also

See Also

See Also

See Also

Seedsotheexamplel pex1. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

CPXsol ni nfo

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

CPXsol ni nfo

olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.

CPXsol ni nfo
*|pstat_p

A pointer to an integer indicating the result of the optimization. The specific values
which *| pst at _p can take and their meanings are the same as the return values
documented for CPXget st at and are found in the group optim.cplex.statuscodes of
this reference manual.

CPXsol ni nfo
*objval_p
A pointer to adouble precision variable where the objective function value isto be
stored.
CPXsol ni nfo
X

An array to receive the values of the primal variables for the problem. The length of the
array must be at least as great as the number of columns in the problem abject. If the
solution was computed using the dual simplex optimizer, and the solution is not feasible,
x values are calculated relative to the phase | RHS used by CPXdual opt .

CPXsol ni nfo

'p|
An array to receive the values of the dual variables for each of the constraints. The length
of the array must be at least as great as the number of rowsin the problem object. If the
solution was computed using the primal simplex optimizer, and the solution is not

feasible, pi values are calculated relative to the phase | objective (the infeasibility
function).
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See Also

See Also

See Also

Returns

CPXsol ni nfo
eslack

An array to receive the values of the slack or surplus variablesfor each of the constraints.
Thelength of the array must be at least as great as the number of rowsin the problem
object. If the solution was computed by the dual simplex optimizer, and the solution is
not feasible, sl ack values are calculated relative to the phase | RHS used by

CPXdual opt .

CPXsol ni nfo
'dj

An array to receive the values of the reduced costs for each of the variables. The length
of the array must be at least as great as the number of columnsin the problem object. If
the solution was computed by the primal simplex optimizer, and the solution is not
feasible, dj values are calculated relative to the phase | objective (the infeasibility
function).

CPXsol ni nfo

This routine returns zero if asolution exists. If no solution exists, or some other failure
occurs, CPXsol ut i on returns nonzero.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 590



CPXsolwrite

CPXsolwrite

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXsol write( CPXCENVptr env,
CPXCLPptr |p,
voi d( CPXPUBLI C *hsecti on) (CPXCENVptr, CPXCLPptr, void *),
voi d( CPXPUBLI C *rsecti onbeg) (void *),
voi d( CPXPUBLI C *csecti onbeg) (void *),
voi d( CPXPUBLI C *write_entry)(void *, int, int, char *, char *, double,
doubl e, double, double, double),
voi d( CPXPUBLI C *sectionend) (void *),
void * info)

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXsol wr i t e isageneric routinefor writing solutions. It performsall the
calculations needed to produce a solution file, but it writes only through functions that
the user providestoit, sothat the user may choose the data representation, data
selection, and file format.

The user must open thefile before calling CPXsol wri t e and closethefileafter calling
CPXsolwrite.

The argumentsto CPXsol wri t e arefunctionsit callsto writethefile.

CPXsol wri t e doesnot “know” anything about the file or the type of output being
written. The argument i nf o, the last parameter, communicates information to the
routines hsecti on,rsecti onbeg, csecti onbeg, wite_entry, and
secti onend.

The functionindicated by hsect i on writes a header section in aformatted file. Its
only arguments are the ILOG CPLEX environment pointer env, the problem pointer
| p, and the i nf o parameter. CPXsol wri t e calsthisfunction first. It usesthel p
problem pointer to retrieve any information needed by the header-section function.
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Thefunctionindicated by r sect i onbeg writesinformation at the beginning of the
row section of aformatted file. Itiscalled after hsecti on andsecti onend. Its
only argument isthei nf o parameter.

Thefunctionindicated by csect i on writesinformation at the beginning of the column
section of aformatted file. It iscalled after all row entries have been completed. Itsonly
argument isthe i nf o parameter.

Thefunctionindicated by wi t e_ent ry iscaled once for each row and columnin
the problem. The following table summarizesits arguments.

Thefunctionindicated by sect i onend isused at theend of each header, row, and
column section. The only argument to this function isthei nf o parameter.

Type? Name? Meaning?

voi d? *info? the info parameter of
CPXsolwrite?

int? af | ag? a for alternate optinun?

int? nun®? sequence nunber;
cumul ative over rows and
col ums?

char? *nane? name of row or colum?

char? *state? state of row or colum;
one of: UL, LL, BS, EQ
FR, **?

doubl e? val 1? for rows, row activity;
for colums, colum
sol ution val ue?

doubl e? val 2? for rows, slack activitiy;
for colums, objective
coefficient?

doubl e? I1? for rows, lower limt; for
col ums, |ower bound?

doubl e? ul ? for rows, upper limt; for
col ums, upper bound?

doubl e? val 3? for rows, dual value; for
colums, reduced cost?

Parameters env

The pointer to the ILOG CPLEX environment, as returned by one of the

CPXopenCPLEX routines.
o|p

A pointer to aCPLEX LP problem object, asreturned by CPXcr eat epr ob.
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einfo

A generic pointer that passes information to each of the functions called by
CPXsolwrite.

Returns The routine returns zero on success and nonzero if an error occurs.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 593



CPXsoswrite

CPXsoswrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXsoswrite( CPXCENVptr env,
CPXCLPptr | p,
const char * filename_str)

Theroutine CPXsoswr i t e isused to write SOS information for a problem into an
SOS format file.

Example

status = CPXsoswite (env, |p, "myprob.sos");

See also the example mi pex3. ¢ in the standard distribution.

eenv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
.|p
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str
A character string containing the name of the file to which the SOS information should
be written.

The routine returns zero on success and nonzero if an error occurs.
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CPXstrcpy

Category
Definition File

Synopsis

Description

Parameters

Returns

Global Function
cplex.h

CPXCHARpt r CPXPUBLI C CPXstrcpy(char * sl _str,
const char * s2_str)

Theroutine CPXst r cpy isused to copy strings. Itis exactly the same asthe standard C
library routinest r cpy. Thisroutineis provided so that strings passed to the message
function routines (see CPXaddf uncdest ) can be copied by languages that do not
allow dereferencing of pointers (for example, older versions of Visual Basic).

Example

CPXstrcpy (p, a);

*s1_str
A pointer to the string to hold the copy of the string pointed to by sr c.
*s2_str

A pointer to astring to be copied to dest .

The routine returns a pointer to the string being copied to.
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CPXstrlen

Category
Definition File
Include Files
Synopsis

Description

Parameters

Returns

Global Function

cplex.h

cplex.h

int CPXPUBLIC CPXstrlen(const char * s_str)

Theroutine CPXst r | en determinesthe length of a string. It is exactly the same asthe
standard C library routine st r | en. Thisroutine is provided so that strings passed to
the message function routines (see CPXaddf uncdest ) can be analyzed by languages
that do not allow dereferencing of pointers (for example., older versions of Visual
Basic).

Example

len = CPXstrlen (p);

es_str

A pointer to a character string.

The routine returns the length of the string.
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CPXstrongbranch

Category Global Function

Definition File cplex.h

Include Files cplex.h

Synopsis i nt CPXPUBLI C CPXstrongbranch( CPXCENVptr env,
CPXLPptr Ip,
const int * goodlist,
int goodl en,
doubl e * downpen,
doubl e * uppen,
int itlim

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

The routine CPXst r ongbr anch computes information for selecting a branching
variable in an integer-programming branch & cut search.

To describe this routine, let's assume that an L P has been solved and that the optimal
solution isresident. Let goodl i st [] bethe list of variable indices for this problem
and goodl| en bethe length of that list. Thengoodl i st[] givesriseto 2* goodl| en
different LPsin which each of the listed variables in turn is fixed to the greatest integer
value less than or equal to its value in the current optimal solution, and then each
variableisfixed to theleast integer value greater than or equal to its value in the current
optimal solution. CPXst r ongbr anch performsat most i t | i mdual steepest-edge
iterations on each of these 2* goodl| en LPs, starting from the current optimal solution
of the base LP. The values that theseiterations yield are placed in the arrays
downpen[] for the downward fix and uppen[] for the upward fix. Setting
CPX_PARAM DGRADI ENT to 2 may give more informative values for the arguments
downpen[] and uppen[] for agiven number of iterations i t1im

Foragivenj=goodlist[i], upratio[i] hasthefollowing meaning. Letxj be
the name of the basic variablewith index j, and supposethat xj isfixed to somevauet'

> t. Then in asubsequent call to CPXdual opt , theleaving variable inthefirst
iteration of thiscall is uniquely determined. It must be .
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Parameters

Returns

There are then two possibilities. Either an entering variableis determined, or it is
concluded (in thefirst iteration) that the changed model is dual unbounded (primal
infeasible). Inthe latter case, uprati o[ i ] isset equal to alarge positive value (this
number is system dependent, but is usually 1.0E+75). In the former case, wherer isthe
value of the objective function after thisone iteration, upr at i o[ i ] isdetermined by
[r|=({-t)* upratiofi].

A user might use other routines of the ILOG CPLEX Callable Library directly to build a
function that computes the same values as CPXst r ongbr anch. However,
CPXst r ongbr anch should be faster because it takes advantage of direct accessto
internal ILOG CPLEX data structures.

*env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

olp
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.

egoodlist

An array of integers. The length of the array must be at least good| en. Asin other
ILOG CPLEX Callable Library routines, row variablesin goodl| i st [ ] are specified
by the negative of row index shifted down by one; that is, - r owi ndex - 1.

egoodlen
An integer indicating the number of entriesingoodl i st[].
*downpen

An array containing values that are the result of the downward fix of branching variables
in dual steepest-edge iterations carried out by CPXst r ongbr anch. The length of the
array must be at least goodl en.

suppen

An array containing values that are the result of the upward fix of branching variablesin
dual steepest-edge iterations carried out by CPXst r ongbr anch. The length of the
array must be at least goodl| en.

sitlim
An integer indicating the limit on the number of dual steepest-edge iterations carried out
by CPXst r ongbr anch oneach LP.

The routine returns zero on success and nonzero if an error occurs.
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CPXtightenbds

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXti ght enbds( CPXCENVptr env,
CPXLPptr Ip,
int cnt,

const int * indices,
const char * lu,
const double * bd)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXt i ght enbds changesthe upper or lower bounds on a set of variables
in a problem. Several bounds can be changed at once. Each bound is specified by the
index of the variable associated with it. The value of avariable can be fixed at one value
by setting both the upper and lower bounds to the same value.

In contrast to the ILOG CPLEX Callable Library routine CPXchgbds, also used to
change bounds, CPXt i ght enbds preserves more of the internal ILOG CPLEX data
structures so it is more efficient for re-optimization, particularly when changes are made
to bounds on basic variables.

Bound Indicatorsin the Argument lu of CPXtightenbds

Value of lu[j] Meaning for bd[j]

bd[j]is an upper bound
bd[j]is a | ower bound
bd[j]is the I ower and upper bound

o | C

Example
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Parameters

Returns

status = CPXti ghtenbds (env, Ip, cnt, indices, lu, bd);

env

The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.
olp

A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
ecnt

An integer indicating the total number of boundsto change. That is, cnt specifies the
length of the arraysi ndi ces, | u, and bd.

sindices

An array containing the numeric indices of the columns corresponding to the variables
for which bounds will be changed. The allocated length of the array iscnt . Column j of
the constraint matrix hastheinterna indexj - 1.

°lu

An array. Thisarray contains characters indicating whether the corresponding entry in
the array bd specifiesthe lower or upper bound on columni ndi ces[j ] . Theallocated
length of the array iscnt . The table summarizesthe values that entriesin thisarray may
assume.

*bd

An array. This array contains the new values of the upper or lower bounds of the
variables present inthe array i ndi ces. The allocated length of the array iscnt .

The routine returns zero on success and nonzero if an error occurs.
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CPXtreewrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXtreewite(CPXCENVptr env,
CPXCLPptr | p,
const char * filename_str)

Theroutine CPXt r eewr i t e isused to save a TRE file containing information about
the branch & cut path or “tree” for the current problem.

Example

status = CPXtreewrite (env, Ip, "nyprob.tre");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str
A character string containing the name of the file to which the treeinformation is to be

written.

The routine returns zero on success and nonzero if an error occurs.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 601



CPXuncrushform

CPXuncrushform
Category Global Function
Definition File cpl ex. h
Include Files cplex.h
Synopsis int CPXPUBLI C CPXuncr ushf or m{ CPXCENVpt r env,
CPXCLPptr | p,
int plen,
const int * pind,
const double * pval,
int * len_p,
doubl e * of fset_p,
int * ind,
doubl e * val)
Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thus they incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routinesinstead.

Theroutine CPXuncr ushf or muncrushesalinear formulaof the presolved problemto
alinear formula of the origina problem.

Letcol s = CPXgetnuntols (env, Ip).Ifind[i] < colsthentheith
variable in the formulaisvariable withiindex i nd[ i ] inthe original problem. If
ind[i] >= col s,thenthei t h variablein the formulaisthe slack for the
(ind[i] - col s)thrangedrow. The arraysi nd andval must be of length at least
the number of columns plus the number of ranged rowsin the original LP problem
object.

Example

status = CPXuncrushform (env, |p, plen, pind, pval,
& en, &offset, ind, val);

Parameters env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 602



CPXuncrushform

Returns

*Ip

A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
*plen

The number of entriesin the arrays pi nd and pval .
epval

Thelinear formulain terms of the presolved problem. Each entry, pi nd[ i ], indicates
the column index of the corresponding coefficient, pval [i] .

’len_p

A pointer to an integer to receive the number of nonzero coefficients, that is, the true
length of the arraysi nd and val .

~offset_p

A pointer to adouble to contain the value of the linear formula corresponding to
variables that have been removed in the presolved problem.

eval

Thelinear formulain terms of the original problem.

The routine returns zero on success and nonzero if an error occurs.
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CPXuncrushpi
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXuncrushpi (CPXCENVptr env,
CPXCLPptr | p,
doubl e * pi,
const double * prepi)
Description
Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.
Theroutine CPXuncr ushpi uncrushes adua solution for the presolved problem to a
dual solution for the origina problem. Thisroutine isfor linear programs. Use
CPXgpuncr ushpi for quadratic programs.
Example
status = CPXuncrushpi (env, |p, pi, prepi);
Parameters env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.

o|p
A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
op|
An array to receive dual solution (pi ) valuesfor the original problem as computed from

the dual values of the presolved problem object. The array must be of length at least the
number of rowsin the LP problem object.

*prepi

An array that contains dual solution (pi ) values for the presolved problem, as returned
by routines such as CPXget pi and CPXsol ut i on when applied to the presolved
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problem object. The array must be of length at least the number of rowsin the presolved
problem object.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXuncrushx
Category Globa Function
Definition File cplex.h
Include Files cplex.h
Synopsis i nt CPXPUBLI C CPXuncrushx( CPXCENVptr env,
CPXCLPptr | p,
doubl e * x,
doubl e * prex)
Description
Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.
The routine CPXuncr ushx uncrushes a solution for the presolved problem to the
solution for the original problem.
Example
status = CPXuncrushx (env, |p, X, prex);
Parameters env

A pointer to the CPLEX environment, as returned by CPXopenCPLEX.
o|p

A pointer to aCPLEX LP problem object, as returned by CPXcr eat epr ob.
D

An array to receive the primal solution (x) values for the original problem as computed
from primal values of the presolved problem object. The array must be of length at least
the number of columnsin the LP problem object.

*prex

An array that contains primal solution (x) values for the presolved problem, as returned
by routines such as CPXget x and CPXsol ut i on when applied to the presolved
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problem object. The array must be of length at least the number of columnsin the
presolved problem object.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXunscaleprob

Category Globa Function

Definition File cplex.h

Include Files cplex.h

Synopsis int CPXPUBLI C CPXunscal epr ob( CPXCENVptr env,
CPXLPptr 1p)

Description

Note:Thisisan advanced routine. Advanced routinestypically demand a profound
understanding of the algorithms used by ILOG CPLEX. Thusthey incur a higher
risk of incorrect behavior in your application, behavior that can be difficult to
debug. Therefore, ILOG encourages you to consider carefully whether you can
accomplish the same task by means of other Callable Library routines instead.

Theroutine CPXunscal epr ob removesany scaling that ILOG CPLEX has applied to
the resident problem and its associated data. A side effect isthat if thereis aresident
solution, any associated factorization is discarded and the solution itself is deactivated,
meaning that it can no longer be accessed with acall to CPXsol ut i on, nor by any
other query routine. However, any starting point information for the current solution
(such as an associated basis) is retained.

Parameters env
The pointer to the ILOG CPLEX environment, as returned by CPXopenCPLEX.

nlp

A pointer to a CPLEX LP problem object, as returned by CPXcr eat epr ob.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXvecwrite

Category
Definition File
Include Files

Synopsis

Description

Parameters

Returns

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXvecwrite( CPXCENVptr env,
CPXCLPptr | p,
const char * filename_str)

Theroutine CPXvecwr i t e isused to write solution information from a Barrier
optimization (without crossover) into aVEC format file. The VEC file can later be read
back into CPLEX for a crossover.

Example

status = CPXvecwite (env, |p, "myprob.vec");

senv
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
‘Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str
A character string containing the name of the file to which the solution information isto
be written.

The routine returns zero on success and nonzero if an error occurs.
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CPXversion

Category
Definition File
Synopsis

Description

Parameters

Returns

Global Function
cplex.h
CPXCCHARpt r  CPXPUBLI C CPXver si on( CPXCENVpt r env)

Theroutine CPXver si on returns a pointer to astring indicating the version of the
CPLEX library linked with the application. The caller should not change the string
returned by this function.

Example

printf ("CPLEX version is %

env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.

Theroutine returns NULL if the environment does not exist and the pointer to a string
otherwise.
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CPXwriteparam

Category
Definition File
Include Files

Synopsis

Description

Parameters

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXwriteparan( CPXCENVptr env,
const char * filenanme_str)

Theroutine CPXwr i t epar amwritesthe nameand current setting of CPLEX
parameters that are not at their default setting in the environment indicated by env.

Thisroutine writes afile in aformat suitable for reading by CPXr eadcopypar am so
you can save current, nondefault parameter settings for re-usein alater session. The
fileextensionis. pr m The PRM format is documented in the reference manua  1LOG
CPLEX File Formats.

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.

«filename_str

Pointer to the file to write.
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CPXwriteprob

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXwriteprob(CPXCENVptr env,
CPXCLPptr |p,
const char * filename_str,
const char * filetype_str)

Theroutine CPXwr i t epr ob isused towritethe CPLEX problem object to afilein one
of theformatsin thetable. Theseformatsare documented in the reference manual
ILOG CPLEX File Formatsand examples of their use appear in the 1LOG CPLEX
User's Manual.

Filefor mats

SAV

Binary matrix and basis file

MPS

MPS f or mat

LP

CPLEX LP format

MPS format, with all names changed to
generic nanes

MPS format, with all names changed to
generic names

RLP

LP format, with all names changed to
generi c nanes

Parameters

When thisroutine is invoked, the current problem is written to afile. If the file name
endswith . gz, acompressed fileis written.

Example

status = CPXwiteprob (env, Ip, "nyprob.sav", NULL);

Seedsotheexamplel pex1. c inthe ILOG CPLEX User's Manual and in the standard
distribution.

‘env

A pointer to the CPLEX environment as returned by CPXopenCPLEX.
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olp
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str

A character string containing the name of the file to which the problem is to be written,
unless otherwise specified with thef i | et ype argument. If the file name ends with
. gz, acompressed fileiswritten in accordance with the selected file type.

«filetype_str

A character string containing the type of the file, which can be one of the valuesin the
table. May be NULL, in which case the type isinferred from the file name. The string is
not case sensitive.

Returns The routine returns zero on success and nonzero if an error occurs.
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CPXwritesol

Category
Definition File
Include Files

Synopsis

Description

Globa Function
cplex.h
cplex.h

int CPXPUBLIC CPXwritesol (CPXCENVptr env,
CPXCLPptr |p,
const char * filename_str,
const char * filetype_str)

Theroutine CPXwr i t esol isused to write asolution file for the selected CPLEX
problem object. The routine can write filesin:

O TXT format, which isthe ASCII format

O BIN format, which is the binary format.

The ASCII and binary formats are documented in  the reference manual 1LOG CPLEX
File Formats and examples of their use appear in the ILOG CPLEX User's Manual.

Values of filetype str

IXT

ASCI| solution file

'"BIN

Binary solution file

Parameters

Example

status = CPXwitesol (env, Ip, "nmyfile.txt", NULL);

*env
A pointer to the CPLEX environment as returned by CPXopenCPLEX.
“Ip
A pointer to a CPLEX problem object as returned by CPXcr eat epr ob.
«filename_str
A character string containing the name of the file to which the solution should be written.

«filetype_str
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A character string containing the type of the file. The type of the file can be one of the
valuesin thetable. May be NULL, in which case the type isinferred from the characters
following the last period in the filename. The string is not case sensitive.

Returns The routine returns zero on success and nonzero if an error occurs.

Group optim.cplex.errorcodes

The Callable Library macrosthat define error codes, their symbolic constants, their short
message strings, and their explanations. Thereis akey to the symbolsin the short
message strings after the table.

Macros Summary

CPXERR_ABORT_CONDI TI ON_NO

1269 Condition number computation
aborted.

CPXERR_ABORT_ STRONGBRANCH

1263 Strong branching aborted.

CPXERR_ADJ_SI GN_QUAD

1606 Lines %d,%d: Adjacent sign
and quadratic character.

CPXERR_ADJ_SI GN_SENSE

1604 Lines %d,%d: Adjacent sign
and sense.

CPXERR_ADJ_SI GNS

1602 Lines %d,%d: Adjacent signs.

CPXERR_ARC_| NDEX_RANGE

1231 Arc index %d out of range.

CPXERR_ARRAY_BAD_SOS_TYPE

3009 lllegal sostype entry %d.

CPXERR_ARRAY_NOT_ASCENDI NG

1226 Array entry %d not ascending.

CPXERR_ARRAY_TOO_LONG

1208 Array length too long.

CPXERR_BAD_ARGUVENT

1003 Bad argument to Callable
Library routine.

CPXERR_BAD_BOUND_SENSE

1622 Line %d: Invalid bound sense.

CPXERR_BAD_BOUND_TYPE

1457 Line %d: Unrecognized bound
type '%s'".

CPXERR_BAD_CHAR

1537 lllegal character.

CPXERR_BAD_CTYPE

3021 lllegal ctype entry %d.

CPXERR_BAD_DI RECTI ON

3012 Line %d: Unrecognized
direction '%c%c'".

CPXERR_BAD_EXPO_RANGE

1435 Line %d: Exponent '%s' out of
range.
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CPXERR_BAD_EXPONENT

1618 Line %d: Exponent '%s' not %s
with number.

CPXERR_BAD_FI LETYPE

1424 Invalid filetype.

CPXERR_BAD | D

1617 Line %d: '%s' not valid
identifier.

CPXERR_BAD_| NDI CATOR

1551 Line %d: Unrecognized basis
indicator '%s'.

CPXERR _BAD_LUB

1229 lllegal bound change indicator
entry %d.

CPXERR_BAD_NETHOD

1292 Invalid choice of optimization
method.

CPXERR_BAD_NUMBER

1434 Line %d: Couldn't convert '%s'
to a number.

CPXERR_BAD_OBJ_SENSE

1487 Line %d: Unrecognized
objective sense '%s'".

CPXERR_BAD_PARAM NANE

1028 Bad parameter name to
CPLEX parameter routine.

CPXERR_BAD_PARAM _NUM

1013 Bad parameter number to
CPLEX parameter routine.

CPXERR_BAD_PI VOT

1267 lllegal pivot.

CPXERR_BAD PRI ORI TY

3006 Negative priority entry %d.

CPXERR_BAD_PROB_TYPE

1022 Unknown problem type.
Problem not changed.

CPXERR_BAD_ROW | D

1532 Incorrect row identifier.

CPXERR_BAD_SECTI ON_BOUNDS

1473 Line %d: Unrecognized section
indicator. Expecting RANGES,
BOUNDS, QMATRIX, or ENDATA.

CPXERR_BAD_SECTI ON_ENDATA

1462 Line %d: Unrecognized section
indicator. Expecting ENDATA.

CPXERR_BAD_SECTI ON_QVATRI X

1475 Line %d: Unrecognized section
indicator. Expecting QMATRIX or
ENDATA.

CPXERR_BAD_SENSE

1215 lllegal sense entry %d.

CPXERR _BAD_SOS_TYPE

1442 Line %d: Unrecognized SOS
type: %c%c.

CPXERR_BAD_STATUS

1253 Invalid status entry %d for
basis specification.

CPXERR_BAS_FI LE_SHORT

1550 Basis missing some basic
variables.
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CPXERR BAS_FI LE_SI ZE

1555 %d %s basic variable(s).

CPXERR_BOUNDS_| NFEAS

1100 Bounds on '%s' contradictory.

CPXERR_BOUNDS_I NT

3011 Non-integral %s bound value
%g for integer column '%s'.

CPXERR_CALLBACK

1006 Error during callback.

CPXERR_CANT_CLOSE_CHI LD

1021 Cannot close a child
environment.

CPXERR_CHI LD_OF_CHI LD

1019 Cannot clone a cloned
environment.

CPXERR_COL_I NDEX_RANGE

1201 Column index %d out of range.

CPXERR_COL_REPEAT_PRI NT

1478 %d Column repeats messages
not printed.

CPXERR_COL_REPEATS

1446 Column '%s' repeats.

CPXERR_COL_ROW REPEATS

1443 Column '%s' has repeated row
'%s'".

CPXERR_COL_ UNKNOVWN

1449 Line %d: '%s' is not a column
name.

CPXERR_COUNT_OVERLAP

1228 Count entry %d indicates
overlapping entries.

CPXERR_COUNT_RANGE

1227 Count entry %d negative or
larger than allowed.

CPXERR_DBL_MAX

1233 Numeric entry %d is larger
than allowed maximum of %g.

CPXERR_DECOVPRESSI ON

1027 Decompression of unpresolved
model failed.

CPXERR_DUP_ENTRY

1222 Duplicate entry or entries.

CPXERR_EXTRA_BV_BOUND

1456 Line %d: 'BV' bound type illegal
when prior bound given.

CPXERR_EXTRA_FR_BOUND

1455 Line %d: 'FR' bound type illegal
when prior bound given.

CPXERR_EXTRA_FX_BOUND

1454 Line %d: 'FX' bound type illegal
when prior bound given.

CPXERR_EXTRA | NTEND

1481 Line %d: 'INTEND' found while
not reading integers.

CPXERR_EXTRA_I NTORG

1480 Line %d: 'INTORG' found while
reading integers.

CPXERR_EXTRA_SOSEND

1483 Line %d: 'SOSEND' found
while not reading a SOS.
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CPXERR_EXTRA_SCSORG

1482 Line %d: 'SOSORG' found
while reading a SOS.

CPXERR_FAI L_OPEN_READ

1423 Could not open file '%s' for
reading.

CPXERR_FAI L_OPEN VRl TE

1422 Could not open file '%s' for
writing.

CPXERR_FI LE_ENTRI ES

1553 Line %d: Wrong number of
entries.

CPXERR_FI LE_FORVAT

1563 File '%s' has an incompatible
format. Try setting reverse flag.

CPXERR I | S_DEFAULT

1706 Unable to compute an IIS.

CPXERR | | S_FEAS

1703 Problem is feasible; no 1S
available.

CPXERR | I S_NO_BASI C

1707 Infeasibility Finder requires a
basic solution.

CPXERR I 1 S_NO_I NFO

1701 No IS information exists.

CPXERR I | S_NO_LOAD

1709 Failed to load IIS subproblem.

CPXERR 1 S_NO_SOLN

1702 No solution exists; infeasibility
analysis not available.

CPXERR | | S_NOT_I NFEAS

1704 Problem may be feasible; no
[IS available.

CPXERR I | S_NUM BEST

1713 Unable to optimize IIS
subproblem.

CPXERR | | S_OPT_I NFEAS

1705 Problem optimal with unscaled
infeasibilities. No IIS available.

CPXERR I1S SUB I T_LIM

1711 lteration limit reached on IIS
subproblem.

CPXERR I 1S _SUB_OBJ_LIM

1710 Objective limit reached on IIS
subproblem.

CPXERR I 1S _SUB_TIME LI M

1712 Time limit reached on IIS
subproblem.

CPXERR_| NDEX_NOT_BASI C

1251 Index must correspond to a
basic variable.

CPXERR_| NDEX_RANGE

1200 Index is outside range of valid
values.

CPXERR_| NDEX_RANGE_HI GH

1206 %s: 'end' value %d is greater
than %d.

CPXERR_| NDEX_RANGE_LOW

1205 %s: 'begin’ value %d is less
than %d.
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CPXERR_| NT_TOO BI G

3018 Magnitude of variable %s: %g
exceeds integer limit %d.

CPXERR_| NT_TOO BI G | NPUT

1463 Line %d: Magnitude exceeds
integer limit %d.

CPXERR _| NVALI D_NUMBER

1650 Number not representable in
exponential notation.

CPXERR LI M TS_TOO BI G

1012 Problem size limits too large.

CPXERR_LO_BOUND_REPEATS

1459 Line %d: Repeated lower
bound.

CPXERR_M SS_SOS_TYPE

3301 Line %d: Missing SOS type.

CPXERR_MBG_NO_CHANNEL

1051 No channel pointer supplied to
message routine.

CPXERR_M5G_NO_FI LEPTR

1052 No file pointer found for
message routine.

CPXERR_MBG_NO_FUNCTI ON

1053 No function pointer found for
message routine.

CPXERR_NAVE_CREATI ON

1209 Unable to create default
names.

CPXERR_NAVE_NOT_FOUND

1210 Name not found.

CPXERR_NAVE_TOO _LONG

1464 Line %d: Identifier/name too
long to process.

CPXERR_NAN

1225 Numeric entry %d is not a
double precision number (NAN).

CPXERR_NEED_CPT_SCLN

1252 Optimal solution required.

CPXERR_NEGATI VE_SURPLUS

1207 Insufficient array length.

CPXERR_NET_DATA

1530 Inconsistent network file.

CPXERR_NET_FI LE_SHORT

1538 Unexpected end of network file.

CPXERR_NO_BARRI ER_SOLN

1223 No barrier solution exists.

CPXERR_NO_BASI C_SOLN

1261 No basic solution exists.

CPXERR_NO_BASI S

1262 No basis exists.

CPXERR_NO_BOUND_SENSE

1621 Line %d: No bound sense.

CPXERR_NO_BOUND_TYPE

1460 Line %d: Bound type missing.

CPXERR_NO_COLUMNS_SECTI ON

1472 Line %d: No COLUMNS
section.

CPXERR_NO_DUAL_SCLN

1232 No dual solution exists.

CPXERR_NO_ENDATA

1552 ENDATA missing.

CPXERR_NO_ENVI RONVENT

1002 No environment.

CPXERR_NO_FI LENANE

1421 File name not specified.
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CPXERR_NO_I D

1616 Line %d: Expected identifier,
found '%c'.

CPXERR _NO_| D_FI RST

1609 Line %d: Expected identifier
first.

CPXERR_NO_| NT_SCLN

3017 No integer feasible solution
exists.

CPXERR_NO_I NT_X

3023 Integer feasible solution values
are unavailable.

CPXERR_NO_LU_FACTOR

1258 No LU factorization exists.

CPXERR_NO_MENORY

1001 Out of memory.

CPXERR_NO_M PSTART

3020 No MIP start exists.

CPXERR_NO_NANE_SECTI ON

1441 Line %d: No NAME section.

CPXERR_NO_NANES

1219 No names exist.

CPXERR_NO_NORMB

1264 No norms available.

CPXERR_NO_NUVBER

1615 Line %d: Expected number,
found '%c'.

CPXERR_NO_NUNVBER_BOUND

1623 Line %d: Missing bound
number.

CPXERR_NO_NUVBER_FI RST

1611 Line %d: Expected number
first.

CPXERR_NO_OBJ_SENSE

1436 Max or Min missing.

CPXERR_NO_OBJECTI VE

1476 Line %d: No objective row
found.

CPXERR_NO_OP_OR_SENSE

1608 Line %d: Expected '+','-' or
sense, found '%c'.

CPXERR_NO_OPERATOR

1607 Line %d: Expected '+ or '-',
found '%c'.

CPXERR_NO_ORDER

3016 No priority order exists.

CPXERR_NO_PROBLEM

1009 No problem exists.

CPXERR_NO_QVATRI X_SECTI ON

1461 Line %d: No QMATRIX section.

CPXERR_NO_QP_OPERATOR

1614 Line %d: Expected * or *.

CPXERR_NO_QUAD_EXP

1612 Line %d: Expected quadratic
exponent.

CPXERR_NO_RHS_COEFF

1610 Line %d: Expected RHS
coefficient.

CPXERR_NO_RHS_I N_OBJ

1211 rhs has no coefficient in obj.

CPXERR_NO_RNGVAL

1216 No range values.

CPXERR_NO_ROW NANE

1486 Line %d: No row name.
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CPXERR_NO_ROW SENSE

1453 Line %d: No row sense.

CPXERR_NO_ROWS_SECTI ON

1471 Line %d: No ROWS section.

CPXERR_NO_SENSI T

1260 Sensitivity analysis not
available for current status.

CPXERR_NO_SOLN

1217 No solution exists.

CPXERR_NO_SCS

3015 No user-defined SOSs exist.

CPXERR_NO_SOS_SEPARATOR

1627 Expected "', found '%c'.

CPXERR_NO_TREE

3412 Current problem has no tree.

CPXERR_NO_VECTOR_SOLN

1556 Vector solution does not exist.

CPXERR_NODE_I NDEX_RANGE

1230 Node index %d out of range.

CPXERR_NCDE_ON_DI SK

3504 No callback info on disk/
compressed nodes.

CPXERR_NOT_DUAL_ UNBOUNDED

1265 Dual unbounded solution
required.

CPXERR_NOT_FI XED

1221 Only fixed variables are pivoted
out.

CPXERR_NOT_FOR M P

1017 Not available for mixed-integer
problems.

CPXERR_NOT_FOR_QCP

1031 Not available for QCP.

CPXERR_NOT_FOR QP

1018 Not available for quadratic
programs.

CPXERR_NOT_M LPCLASS

1024 Not a MILP, relaxed MILP, or
fixed MILP.

CPXERR_NOT_M N_COST_FLOW

1531 Not a min-cost flow problem.

CPXERR_NOT_M P

3003 Not a mixed-integer problem.

CPXERR_NOT_M QPCLASS

1029 Not a MIQP or fixed MIQP.

CPXERR_NOT_ONE_PROBLEM

1023 Not a single problem, relaxed
or fixed.

CPXERR_NOT_QP

5004 Not a quadratic program.

CPXERR_NOT_QPCLASS

1025 Not a QP or zeroed QP.

CPXERR_NOT_SAV_FI LE

1560 File '%s' is not a SAV file.

CPXERR_NOT_UNBOUNDED

1254 Unbounded solution required.

CPXERR_NULL_NANE

1224 Null pointer %d in name array.

CPXERR_NULL_PO NTER

1004 Null pointer for required data.

CPXERR_ORDER_BAD_DI RECTI ON

3007 lllegal direction entry %d.

CPXERR_PARAM TCOO BI G

1015 Parameter value too big.

CPXERR_PARAM TOO _SNALL

1014 Parameter value too small.
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CPXERR_PRESLV_ABCRT

1106 Aborted during presolve.

CPXERR_PRESLV_BAD_PARAM

1122 Bad presolve parameter
setting.

CPXERR_PRESLV_BASI S_MEM

1107 Not enough memory to build
basis for original LP.

CPXERR_PRESLV_COPYORDER

1109 Can't copy priority order info
from original MIP.

CPXERR_PRESLV_COPYSCS

1108 Can't copy SOS info from
original MIP.

CPXERR_PRESLV_CRUSHFORM

1121 Can't crush solution form.

CPXERR_PRESLV_DUAL

1119 The feature is not available for
solving dual formulation.

CPXERR_PRESLV_FAI L_BASI S

1114 Could not load unpresolved
basis for original LP.

CPXERR_PRESLV_| NF

1117 Presolve determines problem
is infeasible.

CPXERR_PRESLV_| NFor UNBD

1101 Presolve determines problem
is infeasible or unbounded.

CPXERR_PRESLV_NO BASI S

1115 Failed to find basis in presolved
LP.

CPXERR_PRESLV_NO_PROB

1103 No presolved problem created.

CPXERR_PRESLV_SOLN_M P

1110 Not enough memory to recover
solution for original MIP.

CPXERR_PRESLV_SOLN_QP

1111 Not enough memory to
compute solution to original QP.

CPXERR_PRESLV_START_LP

1112 Not enough memory to build
start for original LP.

CPXERR_PRESLV_UNBD

1118 Presolve determines problem
is unbounded.

CPXERR_PRESLV_UNCRUSHFORM

1120 Can't uncrush solution form.

CPXERR_PRI | ND

1257 Incorrect usage of pricing
indicator.

CPXERR_PRM _DATA

1660 Line %d: Not enough entries.

CPXERR_PRM_HEADER

1661 Line %d: Missing or invalid
header.

CPXERR_PTHREAD CREATE

3603 Could not create thread.

CPXERR_PTHREAD_MUTEX_I NI T

3601 Could not initialize mutex.
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CPXERR_Q DI VI SOR

1619 Line %d: Missing or incorrect
divisor for Q terms.

CPXERR_Q DUP_ENTRY

5011 Duplicate entry for pair '%s'
and '%s'".

CPXERR_Q _NOT_I NDEF

5014 Q is not indefinite.

CPXERR_Q NOT_POS_DEF

5002 Q in '%s" is not positive semi-
definite.

CPXERR_Q NOT_SYMVETRI C

5012 Q is not symmetric.

CPXERR_QCP_SENSE_FI LE

1437 Line %d: Equality sense is not
allowed for quadratic constraints.

CPXERR_QUAD_EXP_NOT_2

1613 Line %d: Quadratic exponent
must be 2.

CPXERR_QUAD_I N_ROW

1605 Line %d: Quadratic term in lazy
constraint or user cut.

CPXERR_RANGE_SECTI ON_ORDER

1474 Line %d: 'RANGES' section out
of order.

CPXERR_RESTRI CTED_VERSI ON

1016 Promotional version. Problem
size limits exceeded.

CPXERR_RHS_I N_OBJ

1603 Line %d: RHS sense in
objective.

CPXERR_RI M_REPEATS

1447 Line %d: %s '%s' repeats.

CPXERR_RI M_ROW REPEATS

1444 %s '%s' has repeated row '%s'".

CPXERR_RI MNZ_REPEATS

1479 Line %d: %s %s repeats.

CPXERR_ROW | NDEX_RANGE

1203 Row index %d out of range.

CPXERR_ROW REPEAT_PRI NT

1477 %d Row repeats messages not
printed.

CPXERR_ROW REPEATS

1445 Row '%s' repeats.

CPXERR_ROW UNKNOAN

1448 Line %d: '%s' is not a row
name.

CPXERR_SAV_FI LE_DATA

1561 Not enough data in SAV file.

CPXERR _SAV_FI LE_WRI TE

1562 Unable to write SAV file to disk.

CPXERR_SBASE_I LLEGAL

1554 Superbases are not allowed.

CPXERR_SBASE_| NCOVPAT

1255 Incompatible with superbasis.

CPXERR_SEM _BDS

3022 Infinite bds on semi-continuous
or semi-integer variable %d.

CPXERR_SI NGULAR

1256 Basis singular.

CPXERR_STR_PARAM TOO LONG

1026 String parameter is too long.
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CPXERR_SUBPROB_SOLVE

3019 Failure to solve MIP
subproblem.

CPXERR_TI LI M_CONDI T1 ON_NO

1268 Time limit reached in
computing condition number.

CPXERR_TI LI M_STRONGBRANCH

1266 Time limit reached in strong
branching.

CPXERR_TOO_MANY_COEFFS

1433 Too many coefficients.

CPXERR_TOO_MANY_COLS

1432 Too many columns.

CPXERR_TOO_MANY_RI NNZ

1485 Too many rim nonzeros.

CPXERR_TOO_MANY_RI M5

1484 Too many rim vectors.

CPXERR_TOO_MANY_ROWS

1431 Too many rows.

CPXERR_TOO_MANY_THREADS

1020 Thread limit exceeded.

CPXERR _TRE_FI LE_COLS

3405 Tree in file %s does not match
the current problem. Number of
variables in TRE file: %d. Number of
variables in current problem: %d.

CPXERR_TRE_FI LE_DATA

3401 Not enough data in TRE file.

CPXERR_TRE_FI LE_FORVAT

3414 File '%s' has an incompatible
format.

CPXERR _TRE_FI LE_I NTS

3407 Tree in file %s does not match
the current problem. Number of
integer variables in TRE file: %d.
Number of integer variables in current
problem: %d.

CPXERR_TRE_FI LE_NONZ

3408 Tree in file %s does not match
the current problem. Number of
nonzeros in TRE file: %d. Number of
nonzeros in current problem: %d.

CPXERR_TRE_FI LE_OBJ

3404 Objective names in TRE file %s
do not match current problem.

CPXERR_TRE_FI LE_OBJSEN

3415 Objective sense in TRE file %s
does match current problem.

CPXERR_TRE_FI LE_PRESCLVE

3410 Presolve setting for %s in file
%s does not match the current
setting.

CPXERR_TRE_FI LE_ROWG

3406 Tree in file %s does not match
the current problem. Number of

constraints in TRE file: %d. Number
of constraints in current problem: %d.
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CPXERR_TRE_FI LE_TYPES

3409 Different type in TRE file %s for
variable '%s'.

CPXERR_TRE_FI LE_VERSI ON

3403 Can't read TRE file written by
CPLEX %s (Current version is %s).

CPXERR_TRE_FI LE_VWRI TE

3402 Error on write to TRE file.

CPXERR_TREE_MEMORY LIM T

3413 Tree memory limit exceeded.

CPXERR_UNI QUE_\\ET GHTS

3010 Set does not have unique
weights.

CPXERR_UP_BOUND_REPEATS

1458 Line %d: Repeated upper
bound.

CPXERR_WORK_FI LE_OPEN

1801 Could not open temporary file.

CPXERR_WORK_FI LE_READ

1802 Failure on temporary file read.

CPXERR_WORK_FI LE_VRI TE

1803 Failure on temporary file write.

Description Each error code, such as 1616, is associated with a symbolic constant, such as
CPXERR_NO I D, and a short message string, such as Line %d: Expected identifier,

found '%c'.

In the short message strings, the following symbols occur:

%d means a number, such as aline number

%s means a string, such as afile name, variable name, or other

%c means a character, such as aletter or arithmetic operator

Click the symbolic constant in the table to go to a longer explanation of an error code.
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CPXERR_ABORT_CONDITION_NO

CPXERR_ABORT_CONDITION_NO

Category Macro

Synopsis CPXERR_ABORT_CONDI TI ON_NQ()

Summary 1269 Condition number computation aborted.

Description The computation of Kappawas terminated early, dueto auser interrupt or other
reason.
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CPXERR_ABORT_STRONGBRANCH

CPXERR_ABORT_STRONGBRANCH

Category Macro

Synopsis CPXERR_ABORT_ STRONGBRANCH()

Summary 1263 Strong branching aborted.

Description Strong branching, for variable selection, could not proceed because a subproblem

optimization was aborted.
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CPXERR_ADJ_SIGNS

CPXERR_ADJ_SIGNS

Category Macro

Synopsis CPXERR_ADJ_SI GNS()

Summary 1602 Lines %d,%d: Adjacent signs.

Description The previousline ended with a+ or - so the next line must start with a variable name

rather than an operator.
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CPXERR_ADJ_SIGN_QUAD

CPXERR_ADJ_SIGN_QUAD

Category Macro

Synopsis CPXERR_ADJ_SI GN_QUAIY)

Summary 1606 Lines %d,%d: Adjacent sign and quadratic character.

Description The previous line ended with a+ or - so the subsequent line must start witha variable

name rather than an one of the reserved quadratic characters [[*”.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 629



CPXERR_ADJ_SIGN_SENSE

CPXERR_ADJ_SIGN_SENSE

Category Macro

Synopsis CPXERR_ADJ_SI GN_SENSE()

Summary 1604 Lines %d,%d: Adjacent sign and sense.

Description A senseindicator erroneously follows an arithmetic operator.
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CPXERR_ARC_INDEX_RANGE

CPXERR_ARC_INDEX_RANGE

Category Macro

Synopsis CPXERR_ARC | NDEX_RANGE()

Summary 1231 Arc index %d out of range.

Description The specified arc index isnegative or greater than or equal to the number of arcsin the
network.
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CPXERR_ARRAY_BAD_SOS_TYPE

CPXERR_ARRAY_BAD SOS_TYPE

Category
Synopsis
Summary

Description

Macro
CPXERR_ARRAY_BAD SOS TYPE()

3009 Illegal sostype entry %d.

Only sostype values of 1 or 2 are legal.
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CPXERR_ARRAY_NOT_ASCENDING

CPXERR_ARRAY_NOT_ASCENDING

Category Macro

Synopsis CPXERR_ARRAY_NOT_ASCENDI N&)

Summary 1226 Array entry %d not ascending.

Description Entriesin matbeg or sosbeg arrays must be ascending.
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CPXERR_ARRAY_TOO_LONG

CPXERR_ARRAY TOO LONG

Category Macro

Synopsis CPXERR_ARRAY_TOO LONG)

Summary 1208 Array length too long.

Description The number of norm values passed to CPXcopypnor ns  exceeds the number of

columns, or the number of norm values passed to CPXcopydnor ns exceedsthe
number of rows.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 634



CPXERR_BAD_ARGUMENT

CPXERR_

Category
Synopsis
Summary

Description

BAD_ARGUMENT

Macro

CPXERR_BAD_ARGUNMENT()

1003 Bad argument to Callable Library routine.

Aninvalid argument was passed.
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CPXERR_BAD_BOUND_SENSE

CPXERR_BAD_BOUND_SENSE

Category Macro

Synopsis CPXERR_BAD_BOUND_SENSE()

Summary 1622 Line %d: Invalid bound sense.

Description Aninvalid bounds sense indicator appears in the LP file. Acceptable bound senses are

<, >, =, or free
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CPXERR_BAD_BOUND_TYPE

CPXERR_BAD BOUND_TYPE

Category Macro

Synopsis CPXERR_BAD BOUND_TYPE()

Summary 1457 Line %d: Unrecognized bound type '%s.

Description An unrecognized bounds sense indicator appears in the MPSfile. Acceptable bound

sensesare BV, LI, Ul, UR, LO, FX, FR, MI, PL, and SC.
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CPXERR_BAD_CHAR

CPXERR_BAD_CHAR

Category Macro

Synopsis CPXERR_BAD CHAR()

Summary 1537 Illegal character.

Description That character is not allowed. See specifications of the NET or MIN format.
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CPXERR_BAD_CTYPE

CPXERR_BAD_CTYPE

Category Macro

Synopsis CPXERR_BAD_CTYPE()

Summary 3021 lllegal ctype entry %d.

Description Anillegal ct ype character hasbeen passed to CPXchgct ype. Useoneof these: C,
B,I,S, orN.
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CPXERR_BAD_DIRECTION

CPXERR_BAD_DIRECTION

Category Macro

Synopsis CPXERR_BAD_DI RECTI ON()

Summary 3012 Line %d: Unrecognized direction '%c%c'.

Description Only UP and DN are accepted as branching directions beginning in column 2 of an
ORD file.
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CPXERR_BAD_EXPONENT

CPXERR_BAD_EXPONENT

Category Macro

Synopsis CPXERR_BAD_EXPONENT()

Summary 1618 Line %d: Exponent '%s' not %s with number.

Description The characters following an exponent on the indicated line are not numbers.
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CPXERR_BAD_EXPO_RANGE

CPXERR_BAD_EXPO_RANGE

Category Macro

Synopsis CPXERR_BAD EXPO RANGE()

Summary 1435 Line %d: Exponent '%s' out of range.

Description An exponent on the indicated lineis greater than the largest permitted for your

computer system.
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CPXERR_BAD_FILETYPE

CPXERR_BAD_FILETYPE

Category Macro

Synopsis CPXERR_BAD FI LETYPE()

Summary 1424 Invalid filetype.

Description Aninvalid file type has been passed to aroutine requiring afile type.
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CPXERR_BAD_ID

CPXERR_BAD_ID

Category Macro

Synopsis CPXERR_BAD_| DY)

Summary 1617 Line %d: '%s not valid identifier.

Description Anillegal variable or row name exists on the indicated line.
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CPXERR_BAD_INDICATOR

CPXERR_

Category
Synopsis
Summary

Description

BAD_INDICATOR

Macro
CPXERR_BAD_| NDI CATOR()
1551 Line %d: Unrecognized basis indicator '%s.

Aninvalid basisindicator appearsin the BASfile.
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CPXERR_BAD_LUB

CPXERR_

Category
Synopsis
Summary

Description

BAD_LUB

Macro
CPXERR_BAD_LUB()

1229 Illegal bound change indicator entry %d.

The bound change indicators must be L, U, or B.
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CPXERR_BAD_METHOD

CPXERR_BAD_METHOD

Category Macro

Synopsis CPXERR_BAD METHOD()

Summary 1292 Invalid choice of optimization method.

Description Unknown method selected for CPXhybnet opt or CPXhybbar opt. Select

CPX_ALG_PRI MAL or CPX_ALG _DUAL.
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CPXERR_BAD_NUMBER

CPXERR_BAD_NUMBER

Category Macro

Synopsis CPXERR_BAD NUVMBER()

Summary 1434 Line %d: Couldn't convert '%s' to a number.

Description CPLEX was unabletointerpret astring as anumber on the indicated line.
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CPXERR_BAD_OBJ_SENSE

CPXERR_BAD_OBJ_SENSE

Category
Synopsis
Summary

Description

Macro
CPXERR_BAD_0BJ_SENSE()
1487 Line %d: Unrecognized objective sense '%s.
Thereisan OBJSENSE linein an MPS problem file, but CPLEX can not |ocate the

MIN or MAX objective sense statement. Check the MPSfilefor correct syntax. Seethe
File Formats Manual for a description of MPS format.
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CPXERR_BAD_PARAM_NAME

CPXERR_BAD_PARAM_NAME

Category Macro

Synopsis CPXERR_BAD PARAM NANE()

Summary 1028 Bad parameter name to CPLEX parameter routine.
Description The parameter name does not exist.
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CPXERR_BAD_PARAM_NUM

CPXERR_BAD_PARAM_NUM

Category Macro

Synopsis CPXERR_BAD_PARAM NUM)

Summary 1013 Bad parameter number to CPLEX parameter routine.
Description The CPLEX parameter number does not exist.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 651



CPXERR_BAD_PIVOT

CPXERR_BAD_PIVOT

Category Macro

Synopsis CPXERR_BAD_PI VOT()

Summary 1267 Illegal pivot.

Description Thiserror occursif illegal or bad simplex pivots are attempted. Examples are

attempts to remove nonbasic variables from the basis or selection of a zero column to
enter the basis. Also, thiserror code may be generated if a pivot would yield a
numerically unstable or singular basis.
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CPXERR_BAD_PRIORITY

CPXERR_

Category
Synopsis
Summary

Description

BAD_PRIORITY

Macro
CPXERR_BAD_PRI ORI TY()

3006 Negative priority entry %d.

Priority orders must be positive integer values.
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CPXERR_BAD_PROB_TYPE

CPXERR_BAD PROB_TYPE

Category Macro

Synopsis CPXERR_BAD PROB_TYPE()

Summary 1022 Unknown problem type. Problem not changed.

Description CPXﬁc_hegpr obt ype could not change the problem type since an unknown type was
specified.
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CPXERR_BAD_ROW_ID

CPXERR_

Category
Synopsis
Summary

Description

BAD_ROW_ID

Macro

CPXERR_BAD_ROW | IY)

1532 Incorrect row identifier.

Selected row does not exist.
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CPXERR_BAD_SECTION_BOUNDS

CPXERR_BAD_SECTION_BOUNDS

Category Macro

Synopsis CPXERR_BAD_SECTI ON_BOUNDS()

Summary 1473 Line %d: Unrecognized section indicator. Expecting RANGES, BOUNDS,
QMATRIX, or ENDATA.

Description An unrecognized MPSfile section indicator occurred after the COLUMNS section of
the MPSfile.
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CPXERR_BAD_SECTION_ENDATA

CPXERR_BAD_SECTION_ENDATA

Category Macro

Synopsis CPXERR_BAD_SECTI ON_ENDATA()

Summary 1462 Line %d: Unrecognized section indicator. Expecting ENDATA.

Description An unrecognized MPSfile section indicator occurred after the COLUMNS section of
the MPSfile.
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CPXERR_BAD_SECTION_QMATRIX

CPXERR_BAD_SECTION_QMATRIX

Category Macro

Synopsis CPXERR_BAD_SECTI ON_QVATRI X()

Summary 1475 Line %d: Unrecognized section indicator. Expecting QMATRIX or ENDATA.
Description An unrecognized MPSfile section indicator occurred after the RHS or BOUNDS

section of the MPSfile
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CPXERR_BAD_SENSE

CPXERR_

Category
Synopsis
Summary

Description

BAD_SENSE

Macro
CPXERR_BAD_SENSE()

1215 Illegal sense entry %d.

Legal sensesymbolsare L, G, E, and R.
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CPXERR_BAD_SOS_TYPE

CPXERR_BAD_SOS_TYPE

Category Macro

Synopsis CPXERR_BAD_SOS TYPE()

Summary 1442 Line %d: Unrecognized SOS type: %c%oc.

Description Only SOS Types S1 or S2 can be specified within an SOS or MPSfile.
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CPXERR_BAD_STATUS

CPXERR_BAD_STATUS

Category Macro

Synopsis CPXERR_BAD_STATUS()

Summary 1253 Invalid status entry %d for basis specification.
Description The basis status values are out of range.
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CPXERR_BAS_FILE_SHORT

CPXERR_BAS_FILE_SHORT

Category Macro

Synopsis CPXERR_BAS FI LE_SHORT()

Summary 1550 Basis missing some basic variables.

Description Number of basic variablesisless than the number of rows.
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CPXERR_BAS_FILE_SIZE

CPXERR_BAS_FILE_SIZE

Category Macro

Synopsis CPXERR_BAS_FI LE_SI ZE()

Summary 1555 %d %s basic variable(s).

Description Number of basic variables doesn't match the problem. Check the CPXcopybase call.
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CPXERR_BOUNDS_INFEAS

CPXERR_BOUNDS_INFEAS

Category Macro

Synopsis CPXERR_BOUNDS_| NFEAS()

Summary 1100 Bounds on '%s' contradictory.

Description Check upper and lower bounds for the specified variable indicated by that string of
characters.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 664



CPXERR_BOUNDS_INT

CPXERR_BOUNDS_INT

Category Macro

Synopsis CPXERR_BOUNDS | NT()

Summary 3011 Non-integral %s bound value %g for integer column '%s.
Description Check to be sure that bounds for integer variables have integer values.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 665



CPXERR_CALLBACK

CPXERR_CALLBACK

Category Macro

Synopsis CPXERR_CALLBACK()

Summary 1006 Error during callback.

Description An error condition occurred during the callback, as, for example, when solving aMIP

problem, if acallback asksfor information that is not available from CPLEX.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 666



CPXERR_CANT_CLOSE_CHILD

CPXERR_CANT_CLOSE_CHILD

Category Macro

Synopsis CPXERR_CANT_CLOSE_CHI LDY)

Summary 1021 Cannot close a child environment.

Description It is not permitted to call CPXcl oseCPLEX for achild environment.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 667



CPXERR_CHILD_OF_CHILD

CPXERR_

Category
Synopsis
Summary

Description

CHILD_OF_CHILD

Macro
CPXERR _CHI LD _OF CHI L))

1019 Cannot clone a cloned environment.

CPXpar env cannot be called from a child thread.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 668



CPXERR_COL_INDEX_RANGE

CPXERR_COL_INDEX_RANGE

Category Macro

Synopsis CPXERR_COL_ | NDEX_RANGE()

Summary 1201 Column index %d out of range.

Description The specified column index is negative or greater than or equal to the number of

columns in the currently loaded problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 669



CPXERR_COL_REPEATS

CPXERR_COL_REPEATS

Category Macro

Synopsis CPXERR_COL_REPEATS()

Summary 1446 Column '%s' repeats.

Description The MPS file contains duplicate column entries. Inspect and edit the file.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 670



CPXERR_COL_REPEAT_PRINT

CPXERR_COL_REPEAT_PRINT

Category Macro

Synopsis CPXERR_COL_REPEAT_PRI NT()

Summary 1478 %d Column repeats messages not printed.

Description The MPS problem or REV file contains duplicate column entries. Inspect and edit the
file.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 671



CPXERR_COL_ROW_REPEATS

CPXERR_COL_ROW_REPEATS

Category Macro

Synopsis CPXERR_COL_ROW REPEATS()

Summary 1443 Column '%s' has repeated row '%s'.

Description Theindicated column appears more than oncein arow. Check the MPSfile for

duplicate entries.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 672



CPXERR_COL_UNKNOWN

CPXERR_COL_UNKNOWN

Category Macro

Synopsis CPXERR_COL_ UNKNOWN()

Summary 1449 Line %d: '%s is not a column name.

Description The MPS file specifies a column name that does not exist.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 673



CPXERR_COUNT_OVERLAP

CPXERR_COUNT_OVERLAP

Category Macro

Synopsis CPXERR_COUNT_OVERLAP()

Summary 1228 Count entry %d indicates overlapping entries.

Description Entriesin the matcnt array indicate that the specified items overlap.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 674



CPXERR_COUNT_RANGE

CPXERR_COUNT_RANGE

Category Macro

Synopsis CPXERR_COUNT_RANGE()

Summary 1227 Count entry %d negative or larger than allowed.

Description Entriesin matcnt arrays must be nonnegative or  less than the number of items possible

(columns or rows, for example).

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 675



CPXERR_DBL_MAX

CPXERR_DBL_MAX

Category Macro

Synopsis CPXERR_DBL_MAX()

Summary 1233 Numeric entry %d is larger than allowed maximum of %g.
Description Data checking detected a number too large.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 676



CPXERR_DECOMPRESSION

CPXERR_DECOMPRESSION

Category Macro

Synopsis CPXERR_DECOMPRESSI ON()

Summary 1027 Decompression of unpresolved model failed.

Description CPLEX was unable to restore the original model, due, for example, to insufficient
memory.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 677



CPXERR_DUP_ENTRY

CPXERR_DUP_ENTRY

Category Macro

Synopsis CPXERR_DUP_ENTRY()

Summary 1222 Duplicate entry or entries.

Description One or more duplicate entries for a (row, column) pair were found. To identify which

pair or pairs caused this error message, use one of the routinesincheck. c.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 678



CPXERR_EXTRA_BV_BOUND

CPXERR_EXTRA_BV_BOUND

Category Macro

Synopsis CPXERR_EXTRA_BV_BOUNDY()

Summary 1456 Line %d: 'BV' bound typeillegal when prior bound given.

Description Check the MPSfile for bound values which conflict with this type specification.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 679



CPXERR_EXTRA_FR_BOUND

CPXERR_EXTRA_FR_BOUND

Category
Synopsis
Summary

Description

Macro
CPXERR_EXTRA_FR_BOUND()
1455 Line %d: 'FR' bound type illegal when prior bound given.
A column with an upper or lower bound previously assigned hasanillegal FR bound

assignment. Since the FR bound type has neither an upper nor lower bound, no other
bound type can be specified. Check the MPSfile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 680



CPXERR_EXTRA_FX_BOUND

CPXERR_EXTRA_FX_BOUND

Category
Synopsis
Summary

Description

Macro
CPXERR_EXTRA_FX_BOUND()
1454 Line %d: 'FX' bound typeillegal when prior bound given.
A column with either an upper or lower bound previously assigned hasan illegal FX

bound assignment. Since the FX bound type fixes both upper and lower bounds, no
additional bounds can be specified. Check the MPSfile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 681



CPXERR_EXTRA_INTEND

CPXERR_EXTRA_INTEND

Category Macro

Synopsis CPXERR_EXTRA | NTEND()

Summary 1481 Line %d: 'INTEND' found while not reading integers.
Description Integer markers are incorrectly positioned in the MPSfile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 682



CPXERR_EXTRA_INTORG

CPXERR_EXTRA_INTORG

Category Macro

Synopsis CPXERR_EXTRA | NTORE)

Summary 1480 Line %d: 'INTORG' found while reading integers.
Description Integer markers are incorrectly positioned in the MPSfile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 683



CPXERR_EXTRA_SOSEND

CPXERR_EXTRA_SOSEND

Category Macro

Synopsis CPXERR_EXTRA SOSEND()

Summary 1483 Line %d: 'SOSEND' found while not reading a SOS.
Description SOS markers are incorrectly positioned in the MPSfile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 684



CPXERR_EXTRA_SOSORG

CPXERR_EXTRA_SOSORG

Category Macro

Synopsis CPXERR_EXTRA SOSORG)

Summary 1482 Line %d: 'SOSORG' found while reading a SOS.
Description SOS markers are incorrectly positioned in the MPSfile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 685



CPXERR_FAIL_OPEN_READ

CPXERR_FAIL_OPEN_READ

Category Macro

Synopsis CPXERR_FAI L_OPEN_READ()

Summary 1423 Could not open file '%s for reading.

Description CPLEX could not read the specified file. Check the file specification.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 686



CPXERR_FAIL_OPEN_WRITE

CPXERR_FAIL_OPEN_WRITE

Category Macro

Synopsis CPXERR_FAI L_OPEN_W\RI TE()

Summary 1422 Could not open file '%s for writing.

Description CPLEX could not create the specified file. Check the file specification.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 687



CPXERR_FILE_ENTRIES

CPXERR_FILE_ENTRIES

Category Macro

Synopsis CPXERR_FI LE_ENTRI ES()

Summary 1553 Line %d: Wrong number of entries.

Description The BAS or VEC file contains a line with too many entries.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 688



CPXERR_FILE_FORMAT

CPXERR_FILE_FORMAT

Category Macro

Synopsis CPXERR_FI LE_FORNAT()

Summary 1563 File '%s' has an incompatible format. Try setting reverse flag.
Description When reading a binary file has been produced on a different computer system,

reversing the setting of the byte order may allow reading.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 689



CPXERR_IIS_DEFAULT

CPXERR_IIS_DEFAULT

Category
Synopsis
Summary

Description

Macro

CPXERR_I | S_DEFAULT()

1706 Unable to compute an |1S.

The problem solved with an indication of numeric uncertainty. It may be feasible.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 690



CPXERR_IIS_FEAS

CPXERR_IIS_FEAS

Category Macro

Synopsis CPXERR_| | S_FEAS()

Summary 1703 Problem isfeasible; no 11S available.

Description The problem solved with an indication of numeric uncertainty. It may be feasible.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 691



CPXERR_IIS_NOT_INFEAS

CPXERR_IIS_NOT_INFEAS

Category Macro

Synopsis CPXERR_| I S_NOT_| NFEAS()

Summary 1704 Problem may befeasible; no 1S available.

Description The problem solved may be feasible. CPLEX must have abasis that provesthe

problem isinfeasible in order to compute an I1S.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 692



CPXERR_IIS_NO_BASIC

CPXERR_IIS_NO_BASIC

Category Macro

Synopsis CPXERR | 1 S_NO BASI ()

Summary 1707 Infeasibility Finder requires a basic solution.

Description Use primal or dual simplex or crossover from abarrier solution first prior to applying

the 1S algorithm.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 693



CPXERR_IIS_NO_INFO

CPXERR_IIS_NO_INFO

Category Macro

Synopsis CPXERR | 1 S_NO | NFQ()

Summary 1701 No lISinformation exists.

Description The l1S algorithm found no 11S sets, sotheroutine CPXget i i s fails. Usersof the

Callable Library seethis message if CPXgetii s or CPXdi spl ayii s iscaled
before computing the I1S.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 694



CPXERR_IIS_NO_LOAD

CPXERR_IIS_NO_LOAD

Category Macro

Synopsis CPXERR | 1 S_NO LOA()

Summary 1709 Failed to load I1S subproblem.

Description Most likely thereisinsufficient memory to perform the IS analysis.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 695



CPXERR_IIS_NO_SOLN

CPXERR_IIS_NO_SOLN

Category Macro

Synopsis CPXERR | 1 S_NO SOLN()

Summary 1702 No solution exists; infeasibility analysis not available.

Description The requested command cannot be executed because no solution exists for the

problem. Optimize the problem first

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 696



CPXERR_IIS_NUM_BEST

CPXERR_IIS_NUM_BEST

Category Macro

Synopsis CPXERR_| I S_NUM BEST()

Summary 1713 Unable to optimize 11S subproblem.

Description The status of the subproblem optimization is unknown due to numeric uncertainty.

Check the scaling of the problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 697



CPXERR_IIS_OPT_INFEAS

CPXERR_IIS_OPT_INFEAS

Category Macro

Synopsis CPXERR | 1 S_OPT_I NFEAS()

Summary 1705 Problem optimal with unscaled infeasibilities. No 1S available.

Description Tf}ge%roblaﬂ solved with only unscaled infeasibilities. The 1IS agorithm cannot be
applied.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 698



CPXERR_IIS_SUB_IT_LIM

CPXERR_IIS_SUB_IT_LIM

Category Macro

Synopsis CPXERR_I1'S_SUB_I T_LI M)

Summary 1711 Iteration limit reached on 1S subproblem.

Description During the solution of a subproblem, CPLEX reached the indicated limit.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 699



CPXERR_IIS_SUB_OBJ_LIM

CPXERR_IIS_SUB_OBJ_LIM

Category Macro

Synopsis CPXERR I1S SUB OBJ_LI M)

Summary 1710 Objective limit reached on 11S subproblem.

Description During the solution of a subproblem, CPLEX reached the indicated limit.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 700



CPXERR_IIS_SUB_TIME_LIM

CPXERR_IIS_SUB_TIME_LIM

Category Macro

Synopsis CPXERR_I1'S_SUB_TI ME_LI M)

Summary 1712 Time limit reached on |1S subproblem.

Description During the solution of a subproblem, CPLEX reached the indicated limit.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 701



CPXERR_INDEX_NOT_BASIC

CPXERR_

Category
Synopsis
Summary

Description

INDEX_NOT_BASIC

Macro

CPXERR_| NDEX_NOT_BASI C()

1251 Index must correspond to abasic variable.

The requested variableis not basic.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 702



CPXERR_INDEX_RANGE

CPXERR_

Category
Synopsis
Summary

Description

INDEX_RANGE

Macro

CPXERR_| NDEX_RANGE()

1200 Index is outside range of valid values.

Selected index istoo large or small.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 703



CPXERR_INDEX_RANGE_HIGH

CPXERR_INDEX_RANGE_HIGH

Category Macro

Synopsis CPXERR _| NDEX_RANGE_HI GH()

Summary 1206 %s:. 'end' value %d is greater than %d.

Description Theindex in the query routine istoo large. The symbol %s represents a string, %d a
number.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 704



CPXERR_INDEX_RANGE_LOW

CPXERR_INDEX_RANGE_LOW

Category Macro

Synopsis CPXERR _| NDEX_RANGE_LOW)

Summary 1205 %s: 'begin' value %d is less than %d.

Description Theindex in the query routine istoo small. The symbol %s represents a string, %d a
number.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 705



CPXERR_INT_TOO_BIG

CPXERR_INT_TOO_BIG

Category Macro

Synopsis CPXERR_I NT_TQO Bl )

Summary 3018 Magnitude of variable %s. %g exceeds integer limit %d.

Description CPXmi popt tried to branch ontheindicated integer variableat a value larger than

representable inthe branch & cut tree. Check the model formulation.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 706



CPXERR_INT_TOO_BIG_INPUT

CPXERR_INT_TOO_BIG_INPUT

Category Macro

Synopsis CPXERR_| NT_TQOO BI G_I NPUT()

Summary 1463 Line %d: Magnitude exceeds integer limit %d.

Description A number has been read that is greater than the largest integer value that can be
represented by the compuiter.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 707



CPXERR_INVALID_NUMBER

CPXERR_INVALID_NUMBER

Category Macro

Synopsis CPXERR_| NVALI D_NUMBER()

Summary 1650 Number not representable in exponential notation.
Description The number to be printed is not representable.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 708



CPXERR_LIMITS_TOO_BIG

CPXERR_LIMITS_TOO BIG

Category Macro

Synopsis CPXERR LIM TS TOO BI §)

Summary 1012 Problem size limitstoo large.

Description One of the problem dimensions or read limitsrequiresan array length beyond the

architectural maximum of the computer.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 709



CPXERR_LO_BOUND_REPEATS

CPXERR_LO_BOUND_REPEATS

Category Macro

Synopsis CPXERR_LO BOUND_REPEATS()

Summary 1459 Line %d: Repeated lower bound.

Description Thelower bound for acolumnisrepeated withinthe problem file ontheindicated line.

Two individual lower bounds could exist. Alternatively, an MI bound and individual
lower bound could bein conflict. Check the MPSfile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 710



CPXERR_MISS_SOS_TYPE

CPXERR_

Category
Synopsis
Summary

Description

MISS_SOS_TYPE

Macro
CPXERR_M SS_SOS_TYPE()

3301 Line %d: Missing SOS type.

An SOS type has not been specified.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 711



CPXERR_MSG_NO_CHANNEL

CPXERR_MSG_NO_CHANNEL

Category Macro

Synopsis CPXERR_MBG_NO CHANNEL ()

Summary 1051 No channel pointer supplied to message routine.
Description The message routine needs a pointer to a channel.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 712



CPXERR_MSG_NO_FILEPTR

CPXERR_

Category
Synopsis
Summary

Description

MSG_NO_FILEPTR

Macro

CPXERR_MBG NO_FI LEPTR()

1052 No file pointer found for message routine.

The message routine needs a pointer to afile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 713



CPXERR_MSG_NO_FUNCTION

CPXERR_MSG_NO_FUNCTION

Category Macro

Synopsis CPXERR_MBG_NO FUNCTI ON()

Summary 1053 No function pointer found for message routine.
Description The message routine needs a pointer to a function.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 714



CPXERR_NAME_CREATION

CPXERR_NAME_CREATION

Category Macro

Synopsis CPXERR_NAME_CREATI ON()

Summary 1209 Unable to create default names.

Description The current names of rows or columns don't allow the creation of default names.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 715



CPXERR_NAME_NOT_FOUND

CPXERR_NAME_NOT_FOUND

Category Macro

Synopsis CPXERR_NAME_NOT_FOUND()

Summary 1210 Name not found.

Description Name does not exist. Check the arguments of CPXget col i ndex or

CPXget r owi ndex.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 716



CPXERR_NAME_TOO_LONG

CPXERR_NAME_TOO_LONG

Category Macro

Synopsis CPXERR_NAME_TOO LONG)

Summary 1464 Line %d: |dentifier/name too long to process.

Description Thelength of the identifier or name was beyond the size CPLEX can process.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 717



CPXERR_NAN

CPXERR_NAN

Category Macro

Synopsis CPXERR_NAN()

Summary 1225 Numeric entry %d is not a double precision number (NAN).
Description The valueis not a number.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 718



CPXERR_NEED_OPT_SOLN

CPXERR_NEED_OPT_SOLN

Category Macro

Synopsis CPXERR_NEED OPT_SOLN()

Summary 1252 Optimal solution required.

Description An optimal solution must exist before the requested operation can be performed.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 719



CPXERR_NEGATIVE_SURPLUS

CPXERR_

Category
Synopsis
Summary

Description

NEGATIVE_SURPLUS

Macro
CPXERR_NEGATI VE_SURPLUS()
1207 Insufficient array length.

The array istoo short to hold the requested data.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 720



CPXERR_NET_DATA

CPXERR_

Category
Synopsis
Summary

Description

NET_DATA

Macro
CPXERR_NET_DATA()

1530 Inconsistent network file.

Check the NET format file for errors.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 721



CPXERR_NET_FILE_SHORT

CPXERR_

Category
Synopsis
Summary

Description

NET_FILE_SHORT

Macro
CPXERR_NET_FI LE_SHORT()

1538 Unexpected end of network file.

Check the NET format file for errors.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 722



CPXERR_NODE_INDEX_RANGE

CPXERR_NODE_INDEX_RANGE

Category Macro

Synopsis CPXERR_NODE_| NDEX_RANGE()

Summary 1230 Node index %d out of range.

Description The specified node index is negative or  greater than or equal to the number of nodesin
the network.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 723



CPXERR_NODE_ON_DISK

CPXERR_NODE_ON_DISK

Category Macro

Synopsis CPXERR_NODE_ON_DI SK()

Summary 3504 No callback info on disk/compressed nodes.

Description Information about nodes stored in node files is not available through the advanced

callback functions.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 724



CPXERR_NOT_DUAL_UNBOUNDED

CPXERR_NOT_DUAL_UNBOUNDED

Category Macro

Synopsis CPXERR_NOT_DUAL _ UNBOUNDED )

Summary 1265 Dual unbounded solution required.

Description The called function requires that the LP stored in the problem object has been

determined to be primal infeasible by the dual simplex algorithm.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 725



CPXERR_NOT_FIXED

CPXERR_

Category
Synopsis
Summary

Description

NOT_FIXED

Macro
CPXERR_NOT_FI XEDX)
1221 Only fixed variables are pivoted out.

CPXpi vot out can pivot out only fixed variables.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 726



CPXERR_NOT_FOR_MIP

CPXERR_NOT_FOR_MIP

Category Macro

Synopsis CPXERR_NOT_FOR M P()

Summary 1017 Not available for mixed-integer problems.

Description The requested operation can not be performed for mixed integer programs. Change the
problem type.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 727



CPXERR_NOT_FOR_QCP

CPXERR_NOT_FOR_QCP

Category Macro

Synopsis CPXERR_NOT_FOR_QCP()

Summary 1031 Not available for QCP.

Description Function is not available for quadratically constrained problems

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 728



CPXERR_NOT_FOR_QP

CPXERR_NOT_FOR_QP

Category Macro

Synopsis CPXERR_NOT_FOR_QP()

Summary 1018 Not available for quadratic programs.

Description The requested operation can not be performed for quadratic programs. Change the
problem type.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 729



CPXERR_NOT_MILPCLASS

CPXERR_NOT_MILPCLASS

Category Macro

Synopsis CPXERR_NOT_M LPCLASS()

Summary 1024 Not aMILP, relaxed MILP, or fixed MILP.

Description Function requires that problem type must be CPXPROB_MILP,

CPXPROB_RELAXEDMILP, or CPXPROB_FIXEDMILP.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 730



CPXERR_NOT_MIN_COST_FLOW

CPXERR_

Category
Synopsis
Summary

Description

NOT_MIN_COST_FLOW
Macro
CPXERR_NOT_M N_COST_FLOW)

1531 Not a min-cost flow problem.

Check the MIN format file for errors.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 731



CPXERR_NOT_MIP

CPXERR_NOT_MIP

Category Macro

Synopsis CPXERR_NOT_M P()

Summary 3003 Not a mixed-integer problem.

Description The requested operation can only be performed on a mixed integer problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 732



CPXERR_NOT_MIQPCLASS

CPXERR_NOT_MIQPCLASS

Category Macro

Synopsis CPXERR_NOT_M QPCLASS()

Summary 1029 Not aMIQP or fixed MIQP.

Description Function requiresthat problem type be CPXPROB_MIQP or CPXPROB_FIXEDMIQP

(that is, it has a quadratic objective).

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 733



CPXERR_NOT_ONE_PROBLEM

CPXERR_NOT_ONE_PROBLEM

Category Macro

Synopsis CPXERR_NOT_QONE_PROBLEM)

Summary 1023 Not a single problem, relaxed or fixed.

Description No problem available, or problem is relaxed or fixed, and the operationis

inappropriate for those types of problems.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 734



CPXERR_NOT_QP

CPXERR_NOT_QP

Category Macro

Synopsis CPXERR_NOT_QP()

Summary 5004 Not a quadratic program.

Description The requested operation can be performed only on a quadratic problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 735



CPXERR_NOT_QPCLASS

CPXERR_NOT_QPCLASS

Category Macro

Synopsis CPXERR_NOT_QPCLASS()

Summary 1025 Not a QP or zeroed QP.

Description Function requires that QP data exist for the problem passed in.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 736



CPXERR_NOT_SAV_FILE

CPXERR_

Category
Synopsis
Summary

Description

NOT_SAV_FILE

Macro
CPXERR_NOT_SAV_FI LE()

1560 File '%s is not a SAV file.

The selected file does not match the type specified.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 737



CPXERR_NOT_UNBOUNDED

CPXERR_NOT_UNBOUNDED

Category Macro

Synopsis CPXERR_NOT_UNBOUNDED)

Summary 1254 Unbounded solution required.

Description The requested operation can be performed only on a problem determined to be
unbounded.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 738



CPXERR_NO_BARRIER_SOLN

CPXERR_NO_BARRIER_SOLN

Category Macro

Synopsis CPXERR_NO BARRI ER_SOLN()

Summary 1223 No barrier solution exists.

Description The requested operation requires the existence of a barrier solution.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 739



CPXERR_NO_BASIC_SOLN

CPXERR_NO_BASIC_SOLN

Category Macro

Synopsis CPXERR_NO BASI C_SOLN()

Summary 1261 No basic solution exists.

Description The requested operation requiresthe existence of abasic solution. Apply primal or

dual simplex or crossover.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 740



CPXERR_NO_BASIS

CPXERR_NO_BASIS

Category Macro

Synopsis CPXERR_NO BASI ()

Summary 1262 No basis exists.

Description The requested operation requires the existence of abasis.
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CPXERR_NO_BOUND_SENSE

CPXERR_NO_BOUND_SENSE

Category Macro

Synopsis CPXERR_NO_BOUND_SENSE()

Summary 1621 Line %d: No bound sense.

Description The sense indicator is missing from the indicated line.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 742



CPXERR_NO_BOUND_TYPE

CPXERR_NO_BOUND_TYPE

Category Macro

Synopsis CPXERR_NO_BOUND_TYPE()

Summary 1460 Line %d: Bound type missing.

Description No bound type could be found for the indicated column bound on the indicated line.

Check the MPSfile.
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CPXERR_NO_COLUMNS_SECTION

CPXERR_NO_COLUMNS_SECTION

Category Macro

Synopsis CPXERR_NO_COLUWNS_SECTI ON()

Summary 1472 Line %d: No COLUMNS section.

Description The required COLUMNS sectionismissing from the MPS file. Check thefile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 744



CPXERR_NO_DUAL_SOLN

CPXERR_NO_DUAL_SOLN

Category Macro

Synopsis CPXERR_NO DUAL_SOLN()

Summary 1232 No dual solution exists.

Description Thereis no dual solution available, so thereisno quality information about the dual
either.
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CPXERR_NO_ENDATA

CPXERR_NO_ENDATA

Category Macro

Synopsis CPXERR_NO_ENDATA()

Summary 1552 ENDATA missing.

Description BAS files must have an ENDATA record asthe last line of thefile.
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CPXERR_NO_ENVIRONMENT

CPXERR_NO_ENVIRONMENT

Category Macro

Synopsis CPXERR_NO_ENVI RONMENT()

Summary 1002 No environment.

Description Be sure to pass a valid environment pointer to the routines.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 747



CPXERR_NO_FILENAME

CPXERR_NO_FILENAME

Category Macro

Synopsis CPXERR_NO_FI LENAME()

Summary 1421 File name not specified.

Description A filename must be specified for the requested operation to succeed.
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CPXERR_NO_ID

CPXERR_NO_ID

Category Macro

Synopsis CPXERR_NO | I)()

Summary 1616 Line %d: Expected identifier, found '%c'.

Description Instead of the expected identifier CPLEX found the character shown in the error
message.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 749



CPXERR_NO_ID_FIRST

CPXERR_NO_ID_FIRST

Category Macro

Synopsis CPXERR_NO | D_FI RST()

Summary 1609 Line %d: Expected identifier first.
Description A variable name is missing on the indicated line.
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CPXERR_NO_INT_SOLN

CPXERR_NO_INT_SOLN

Category Macro

Synopsis CPXERR_NO | NT_SOLN()

Summary 3017 No integer feasible solution exists.

Description An integer feasible solution must exist before the requested operation can be
performed.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 751



CPXERR_NO_INT_X

CPXERR_NO_INT_X

Category Macro

Synopsis CPXERR_NO I NT_X()

Summary 3023 Integer feasible solution values are unavailable.

Description When the incumbent for the problem has been provided by a MIP Start or by an

advanced callback function working on the original problem, the incumbent solution
values are not available for the reduced problem.
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CPXERR_NO_LU_FACTOR

CPXERR_NO_LU_FACTOR

Category Macro

Synopsis CPXERR_NO LU _FACTOR()

Summary 1258 No LU factorization exists.

Description The requested item requires the presence of factoring. You may need to optimize with

a0 iteration limit to factor.
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CPXERR_NO_MEMORY

CPXERR_NO_MEMORY

Category Macro

Synopsis CPXERR_NO_MEMORY()

Summary 1001 Out of memory.

Description The computer has insufficient memory available to complete the selected operation.

Downsize problem or increase the amount of physical memory available. Depending on
the command, several memory-conserving corrections can be made.
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CPXERR_NO_MIPSTART

CPXERR_NO_MIPSTART

Category Macro

Synopsis CPXERR_NO_M PSTART()

Summary 3020 No MIP start exists.

Description CPXget m pstart failed because no MIP start datais available for the problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 755



CPXERR_NO_NAMES

CPXERR_NO_NAMES

Category Macro

Synopsis CPXERR_NO_NAMES()

Summary 1219 No names exist.

Description The requested operation is successful only if names have been assigned. Typically, this

failure occurs when afileis being read, such asan ORD file, when no names were
assigned during the prior call to  CPXr eadcopypr ob.
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CPXERR_NO_NAME_SECTION

CPXERR_NO_NAME_SECTION

Category Macro

Synopsis CPXERR_NO_NANME_SECTI ON()

Summary 1441 Line %d: No NAME section.

Description The NAME section required in an MPSfile is missing.
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CPXERR_NO_NORMS

CPXERR_NO_NORMS

Category Macro

Synopsis CPXERR_NO_NORM5()

Summary 1264 No norms available.

Description Norms are not present. Change pricing, and call the optimization routine.
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CPXERR_NO_NUMBER

CPXERR_NO_NUMBER

Category Macro

Synopsis CPXERR_NO_NUMBER()

Summary 1615 Line %d: Expected number, found '%c'.

Description Some character other than a number, asrequired, appears on theindicated line.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 759



CPXERR_NO_NUMBER_BOUND

CPXERR_NO_NUMBER_BOUND

Category Macro

Synopsis CPXERR_NO_NUVMBER _BOUNDY)

Summary 1623 Line %d: Missing bound number.

Description The bound datais missing from the LPfile. CPLEX expected a number where no
number was found.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 760



CPXERR_NO_NUMBER_FIRST

CPXERR_NO_NUMBER_FIRST

Category Macro

Synopsis CPXERR_NO_NUMBER _FI RST()

Summary 1611 Line %d: Expected number first.

Description Some character other than a number, asrequired, appears on theindicated line.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 761



CPXERR_NO_OBJECTIVE

CPXERR_NO_OBJECTIVE

Category Macro

Synopsis CPXERR_NO_OBJECTI VE()

Summary 1476 Line %d: No objective row found.

Description No freerow was found in the MPSfile. Check thefile. At least onefreerow must be

present. Freerows havean N sense beginning in column 2.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 762



CPXERR_NO_OBJ_SENSE

CPXERR_NO_OBJ_SENSE

Category Macro

Synopsis CPXERR_NO_OBJ_SENSE()

Summary 1436 Max or Min missing.

Description Theindicator of the sense of the objective function ismissing from the LPfile. No

problem has been read as a conseguence.
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CPXERR_NO_OPERATOR

CPXERR_NO_OPERATOR

Category Macro

Synopsis CPXERR_NO_OPERATOR()

Summary 1607 Line %d: Expected '+ or '-', found '%c'.

Description Some character other than + or - appears between variable names on theindicated line.
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CPXERR_NO_OP_OR_SENSE

CPXERR_NO_OP_OR_SENSE

Category Macro

Synopsis CPXERR_NO_OP_OR _SENSE()

Summary 1608 Line %d: Expected '+',"-' or sense, found '%c'.

Description Some character other than a+ or - operator, asrequired, appears on the indicated line.
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CPXERR_NO_ORDER

CPXERR_NO_ORDER

Category Macro

Synopsis CPXERR_NO_ORDER()

Summary 3016 No priority order exists.

Description The requested command cannot be executed because no priority order has been
loaded.
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CPXERR_NO_PROBLEM

CPXERR_NO_PROBLEM

Category Macro

Synopsis CPXERR_NO_PROBLEM)

Summary 1009 No problem exists.

Description The requested command cannot be executed because no problem has been loaded.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 767



CPXERR_NO_QMATRIX_SECTION

CPXERR_NO_QMATRIX_SECTION

Category Macro

Synopsis CPXERR_NO_QVATRI X_SECTI ON()

Summary 1461 Line %d: No QMATRIX section.

Description Therequired QMATRIX section for quadratic programsis missing from the QP file.
Check thefile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 768



CPXERR_NO_QP_OPERATOR

CPXERR_NO_QP_OPERATOR

Category Macro

Synopsis CPXERR_NO_QP_OPERATOR()

Summary 1614 Line %d: Expected " or *.

Description The” or * operator is missing from the QP term.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 769



CPXERR_NO_QUAD_EXP

CPXERR_NO_QUAD_EXP

Category Macro

Synopsis CPXERR_NO_QUAD_EXP()

Summary 1612 Line %d: Expected quadratic exponent.
Description An exponent of 2 is expected after the » operator.
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CPXERR_NO_RHS_COEFF

CPXERR_NO_RHS_COEFF

Category Macro

Synopsis CPXERR_NO_RHS COEFF()

Summary 1610 Line %d: Expected RHS coefficient.

Description No RHS coefficient is present after the sense indicator on the indicated line.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 771



CPXERR_NO_RHS_IN_OBJ

CPXERR_NO_RHS_IN_OBJ

Category Macro

Synopsis CPXERR_NO RHS I N _OBJ()

Summary 1211 rhs has no coefficient in obj.

Description You cannot make changes to the right-hand side of an objective row because no

coefficients exist.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 772



CPXERR_NO_RNGVAL

CPXERR_NO_RNGVAL

Category Macro

Synopsis CPXERR_NO_RNGVAL()
Summary 1216 No range values.
Description No ranges exist for this problem.
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CPXERR_NO_ROWS_SECTION

CPXERR_NO_ROWS_SECTION

Category Macro

Synopsis CPXERR_NO_ROWS SECTI ON\()

Summary 1471 Line %d: No ROWS section.
Description No ROW section was found in the MPSfile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 774



CPXERR_NO_ROW_NAME

CPXERR_NO_ROW_NAME

Category Macro

Synopsis CPXERR_NO_ROW NAME()

Summary 1486 Line %d: No row name.

Description A row name is missing within the ROWS section.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 775



CPXERR_NO_ROW_SENSE

CPXERR_NO_ROW_SENSE

Category Macro

Synopsis CPXERR_NO_ROW SENSE()

Summary 1453 Line %d: No row sense.

Description No sense indicator was found on the indicated line.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 776



CPXERR_NO_SENSIT

CPXERR_NO_SENSIT

Category Macro

Synopsis CPXERR_NO_SENSI T()

Summary 1260 Sensitivity analysis not available for current status.

Description Sensitivity information is not available because an optimal basic solution does not

exist for the currently loaded problem. Optimize the problem and check to make sure
that it is not infeasible or unbounded.
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CPXERR_NO_SOLN

CPXERR_NO_SOLN

Category Macro

Synopsis CPXERR_NO _SOLN()

Summary 1217 No solution exists.

Description The requested command cannot be executed because no solution exists for the

problem. Optimize the problem first.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 778



CPXERR_NO_SOS

CPXERR_NO_SOS

Category Macro

Synopsis CPXERR_NO_SOS()

Summary 3015 No user-defined SOSs exist.

Description SOS information can be written to afile only if the SOS has already been defined.
ﬁSIC;S Type 3information (found by the SOSSCAN feature) cannot be written to an SOS
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CPXERR_NO_SOS_SEPARATOR

CPXERR_NO_SOS_SEPARATOR

Category Macro

Synopsis CPXERR_NO_SOS_SEPARATOR()

Summary 1627 Expected "', found '%c'.

Description The separator :: must follow the S1 or S2 declaration.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 780



CPXERR_NO_TREE

CPXERR_NO_TREE

Category Macro

Synopsis CPXERR_NO TREE()

Summary 3412 Current problem has no tree.

Description No tree exists until after the mixed integer optimization has begun.
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CPXERR_NO_VECTOR_SOLN

CPXERR_NO_VECTOR_SOLN

Category Macro

Synopsis CPXERR_NO_VECTOR _SOLN()

Summary 1556 Vector solution does not exist.

Description CPLEX could not write VEC file because no vector solution is available.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 782



CPXERR_NULL_NAME

CPXERR_

Category
Synopsis
Summary

Description

NULL_NAME

Macro
CPXERR_NULL_ NAME()
1224 Null pointer %d in name array.

Null pointers are not allowed in name arrays.
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CPXERR_NULL_POINTER

CPXERR_NULL_POINTER

Category Macro

Synopsis CPXERR_NULL_PQ NTER()

Summary 1004 Null pointer for required data.

Description A value of NULL was passed to aroutine where NULL is not allowed.
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CPXERR_ORDER_BAD_DIRECTION

CPXERR_ORDER_BAD_DIRECTION

Category Macro

Synopsis CPXERR_ORDER_BAD_DI RECTI ON()

Summary 3007 Illegal direction entry %d.

Description Legal direction entries are limited to the values CPX_BRANCH_GLOBAL,

CPX_BRANCH_DOWN, and CPX_BRANCH_UP.
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CPXERR_PARAM_TOO_BIG

CPXERR_PARAM_TOO BIG

Category Macro

Synopsis CPXERR_PARAM TOO BI &)

Summary 1015 Parameter value too big.

Description The value of the CPLEX parameter is outside the range of possible settings.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 786



CPXERR_PARAM_TOO_SMALL

CPXERR_PARAM_TOO_SMALL

Category Macro

Synopsis CPXERR_PARAM TOO SMALL()

Summary 1014 Parameter value too small.

Description The value of the CPLEX parameter is outside the range of possible settings.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 787



CPXERR_PRESLV_ABORT

CPXERR_PRESLV_ABORT

Category Macro

Synopsis CPXERR_PRESLV_ABORT()

Summary 1106 Aborted during presolve.

Description The user halted preprocessing by means of a callback.
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CPXERR_PRESLV_BAD_PARAM

CPXERR_PRESLV_BAD_PARAM

Category Macro

Synopsis CPXERR_PRESLV_BAD_PARAM)

Summary 1122 Bad presolve parameter setting.

Description Dual presolve reductions (CPX_PARAM REDUCE) were specified in the presence of

lazy constraints, or nonlinear reductions (CPX_PARAM PRELI NEAR) were specified
in the presence of user cuts.
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CPXERR_PRESLV_BASIS_MEM

CPXERR_PRESLV_BASIS_MEM

Category Macro

Synopsis CPXERR_PRESLV_BASI S_MEM)

Summary 1107 Not enough memory to build basis for original LP.

Description Insufficient memory exists to complete the uncrushing of the presolved problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 790



CPXERR_PRESLV_COPYORDER

CPXERR_PRESLV_COPYORDER

Category Macro

Synopsis CPXERR_PRESLV_COPYORDER()

Summary 1109 Can't copy priority order info from original MIP.
Description The CPLEX call to CPXcopyor der failed.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 791



CPXERR_PRESLV_COPYSOS

CPXERR_

Category
Synopsis
Summary

Description

PRESLV_COPYSOS

Macro
CPXERR_PRESLV_COPYSQOS()
1108 Can't copy SOS info from original MIP.

The CPLEX call to CPXcopysos failed.
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CPXERR_PRESLV_CRUSHFORM

CPXERR_

Category
Synopsis
Summary

Description

PRESLV_CRUSHFORM

Macro
CPXERR_PRESLV_CRUSHFORM)
1121 Can't crush solution form.

Presolve could not reduce the solution
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CPXERR_PRESLV_DUAL

CPXERR_PRESLV_DUAL

Category Macro

Synopsis CPXERR_PRESLV_DUAL()

Summary 1119 The feature is not available for solving dual formulation.

Description Certain presolve features are not compatible with its creating an explicit dual
formulation.
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CPXERR_PRESLV_FAIL_BASIS

CPXERR_PRESLV_FAIL_BASIS

Category Macro

Synopsis CPXERR_PRESLV_FAI L_BASI S()

Summary 1114 Could not load unpresolved basis for original LP.

Description Most likely insufficient memory exists to completethe uncrushing of the presolved
problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 795



CPXERR_PRESLV_INF

CPXERR_PRESLV_INF

Category Macro

Synopsis CPXERR_PRESLV_| NF()

Summary 1117 Presolve determines problem isinfeasible.
Description The loaded problem contains blatant infeasibilities.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 796



CPXERR_PRESLV_INForUNBD

CPXERR_PRESLV_INForUNBD

Category Macro

Synopsis CPXERR_PRESLV_I| NFor UNBDY)

Summary 1101 Presolve determines problem is infeasible or unbounded.
Description The loaded problem contains blatant infeasibilities or unboundedness.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 797



CPXERR_PRESLV_NO_BASIS

CPXERR_

Category
Synopsis
Summary

Description

PRESLV_NO_BASIS

Macro
CPXERR_PRESLV_NO BASI S()

1115 Failed to find basis in presolved LP.

A basis could not be recovered during uncrushing, most likely dueto lack of memory.
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CPXERR_PRESLV_NO_PROB

CPXERR_PRESLV_NO_PROB

Category Macro

Synopsis CPXERR_PRESLV_NO PROB()

Summary 1103 No presolved problem created.

Description M 8|St likely insufficient memory exists to complete the loading of the presolved
problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 799



CPXERR_PRESLV_SOLN_MIP

CPXERR_PRESLV_SOLN_MIP

Category Macro

Synopsis CPXERR_PRESLV_SOLN_M P()

Summary 1110 Not enough memory to recover solution for original MIP.

Description Most likely insufficient memory exists to completethe uncrushing of the presolved
problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 800



CPXERR_PRESLV_SOLN_QP

CPXERR_PRESLV_SOLN_QP

Category Macro

Synopsis CPXERR_PRESLV_SOLN_QP()

Summary 1111 Not enough memory to compute solution to original QP.

Description Most likely insufficient memory exists to completethe uncrushing of the presolved
problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 801



CPXERR_PRESLV_START_LP

CPXERR_PRESLV_START_LP

Category Macro

Synopsis CPXERR_PRESLV_START_LP()

Summary 1112 Not enough memory to build start for original LP.

Description Most likely insufficient memory exists to completethe uncrushing of the presolved
problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 802



CPXERR_PRESLV_UNBD

CPXERR_PRESLV_UNBD

Category Macro

Synopsis CPXERR_PRESLV_UNBLY)

Summary 1118 Presolve determines problem is unbounded.
Description The loaded problem contains blatant unboundedness.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 803



CPXERR_PRESLV_UNCRUSHFORM

CPXERR_

Category
Synopsis
Summary

Description

PRESLV_UNCRUSHFORM

Macro
CPXERR_PRESLV_UNCRUSHFORM )

1120 Can't uncrush solution form.

Presolve could not create afull solution.
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CPXERR_PRIIND

CPXERR_PRIIND

Category Macro

Synopsis CPXERR_PRI | NDX)

Summary 1257 Incorrect usage of pricing indicator.
Description The value of the pricing indicator is out of range.
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CPXERR_PRM_DATA

CPXERR_PRM_DATA

Category Macro

Synopsis CPXERR_PRM DATA()

Summary 1660 Line %d: Not enough entries.

Description There wereillegal or missing valuesin a parameter file (.prm).

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 806



CPXERR_PRM_HEADER

CPXERR_PRM_HEADER

Category Macro

Synopsis CPXERR_PRM HEADER()

Summary 1661 Line %d: Missing or invalid header.

Description Illegal or missing version number in the header of a parameter file (.prm).

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 807



CPXERR_PTHREAD_CREATE

CPXERR_PTHREAD_CREATE

Category Macro

Synopsis CPXERR_PTHREAD_CREATE()

Summary 3603 Could not create thread.

Description An error occurred during a system call needed to initialize parallel MIP,
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CPXERR_PTHREAD_MUTEX_INIT

CPXERR_PTHREAD_MUTEX_INIT

Category Macro

Synopsis CPXERR_PTHREAD_MUTEX_I NI T()

Summary 3601 Could not initialize mutex.

Description An error occured during a system call needed to initialize parallel MIP.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 809



CPXERR_QCP_SENSE_FILE

CPXERR_QCP_SENSE_FILE

Category Macro

Synopsis CPXERR_QCP_SENSE_FI LE()

Summary 1437 Line %d: Equality senseis not allowed for quadratic constraints.

Description LP reader does not allow equality in quadratic constraints; MPS file format does not

allow equality in quadratic constraints.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 810



CPXERR_QUAD_EXP_NOT_2

CPXERR_QUAD_EXP_NOT 2

Category Macro

Synopsis CPXERR_QUAD_EXP_NOT_2()

Summary 1613 Line %d: Quadratic exponent must be 2.

Description Only an exponent of 2 is allowed after the exponentiation operator .

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 811



CPXERR_QUAD_IN_ROW

CPXERR_QUAD_IN_ROW

Category Macro

Synopsis CPXERR_QUAD | N_ROW)

Summary 1605 Line %d: Quadratic term in lazy constraint or user cut.
Description Quadratic terms are not allowed in lazy constraints or user cuts.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 812



CPXERR_Q_DIVISOR

CPXERR_Q_DIVISOR

Category Macro

Synopsis CPXERR_Q DI VI SOR()

Summary 1619 Line %d: Missing or incorrect divisor for Q terms.

Description Quadratic terms must be enclosed in square brackets and followed by a division sign

with the divisor 2, that is, [ /2.
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CPXERR_Q_DUP_ENTRY

CPXERR_Q_DUP_ENTRY

Category
Synopsis
Summary

Description

Macro
CPXERR_Q DUP_ENTRY()

5011 Duplicate entry for pair '%s and '%s.

There are duplicate entries for the quadratic term.
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CPXERR_Q_NOT_INDEF

CPXERR_Q_NOT_INDEF

Category
Synopsis
Summary

Description

Macro
CPXERR_Q NOT_| NDEF()

5014 Q is not indefinite.

Function requires that the Q matrix be indefinite.
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CPXERR_Q_NOT_POS_DEF

CPXERR_Q_NOT_POS_DEF

Category Macro

Synopsis CPXERR_Q NOT_PCS_DEF()

Summary 5002 Q in'%s' is not positive semi-definite.

Description The Q matrix must be positive semi-definite (for minimizations) to apply the barrier

optimizer. Check the quadratic term.
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CPXERR_Q_NOT_SYMMETRIC

CPXERR_Q_NOT_SYMMETRIC

Category Macro

Synopsis CPXERR_Q NOT_SYMVETRI ¢()

Summary 5012 Q is not symmetric.

Description The Q matrix must be symmetric. Check off-diagonal elements. Look for either a

missing or superfluous element.
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CPXERR_RANGE_SECTION_ORDER

CPXERR_RANGE_SECTION_ORDER

Category Macro

Synopsis CPXERR_RANGE_SECTI ON_ORDER()

Summary 1474 Line %d: 'RANGES' section out of order.

Description The RANGES section can appear only after the RHS section in an MPSfile.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 818



CPXERR_RESTRICTED_VERSION

CPXERR_RESTRICTED_VERSION

Category Macro

Synopsis CPXERR_RESTRI CTED_VERSI O\()

Summary 1016 Promotional version. Problem size limits exceeded.

Description The current problem istoo large for your version of CPLEX. Reduce the size of the
problem.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 819



CPXERR_RHS_IN_OBJ

CPXERR_RHS_IN_OBJ

Category Macro

Synopsis CPXERR_RHS I N _0BJ()

Summary 1603 Line %d: RHS sensein objective.

Description The objective row erroneously includes a sense indicator.
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CPXERR_RIMNZ_REPEATS

Category Macro

Synopsis CPXERR_RI MNZ_REPEATS()

Summary 1479 Line %d: %s %s repeats.

Description The MPS file contains duplicate entriesin an extra rim vector.
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CPXERR_

Category
Synopsis
Summary

Description

RIM_REPEATS

Macro
CPXERR_RI M_REPEATS()
1447 Line %d: %s '%s repeats.

The MPS file contains duplicate names.
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CPXERR_

Category
Synopsis
Summary

Description

RIM_ROW_REPEATS

Macro
CPXERR_RI M_ROW REPEATS()
1444 %s '%s has repeated row '%s.

The MPS file contains duplicate row names.
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CPXERR_ROW_INDEX_RANGE

Category Macro

Synopsis CPXERR_ROW | NDEX_RANGE()

Summary 1203 Row index %d out of range.

Description The specified row index is negative or  greater than or equal to the number of rows in

the currently loaded problem.
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CPXERR_ROW_REPEATS

Category Macro

Synopsis CPXERR_ROW REPEATS()

Summary 1445 Row '%s repeats.

Description The MPS file contains duplicate row entries. Inspect and edit the file.
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CPXERR_ROW_REPEAT_PRINT

Category Macro

Synopsis CPXERR_ROW REPEAT_PRI NT()

Summary 1477 %d Row repeats messages not printed.

Description The MPS problem or REV file contains duplicate row entries. Inspect and edit thefile.
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CPXERR_ROW_UNKNOWN

Category Macro

Synopsis CPXERR_ROW UNKNOWN()

Summary 1448 Line %d: '%s' is not arow name.

Description The MPS file specifies arow name that does not exist.
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CPXERR_

Category
Synopsis
Summary

Description

SAV_FILE_DATA

Macro

CPXERR_SAV_FI LE_DATA()

1561 Not enough datain SAV file.

Thefileis corrupted or was generated by an incompatible version of the software.
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CPXERR_SAV_FILE_WRITE

Category Macro

Synopsis CPXERR_SAV_FI LE_WRI TE()

Summary 1562 Unable to write SAV file to disk.

Description CPLEX could not open or write to the requested SAV file. Check the file designation
and disk space.
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CPXERR_SBASE_ILLEGAL

Category Macro

Synopsis CPXERR_SBASE_| LLEGAL()

Summary 1554 Superbases are not allowed.

Description Basis or restart file contains superbasis that cannot be read.
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CPXERR_SBASE_INCOMPAT

Category Macro

Synopsis CPXERR_SBASE_| NCOVPAT()

Summary 1255 Incompatible with superbasis.

Description The requested operation isincompatible with an existing superbasis.
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CPXERR_SEMI_BDS

Category Macro

Synopsis CPXERR_SEM _BDS()

Summary 3022 Infinite bds on semi-continuous or semi-integer variable %d.
Description Semi-continuous or semi-integer variables must have finite bounds.
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CPXERR_SINGULAR

Category Macro

Synopsis CPXERR_SI NGULAR()

Summary 1256 Basis singular.

Description CPLEX cannot factor asingular basis. Seethe discussion of numeric difficultiesinthe

ILOG CPLEX User's Manual.
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CPXERR_

Category
Synopsis
Summary

Description

STR_PARAM_TOO LONG

Macro
CPXERR_STR_PARAM TOO LONG)

1026 String parameter istoo long.

Length of the string was greater than 510.
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CPXERR_SUBPROB_SOLVE

Category Macro

Synopsis CPXERR_SUBPROB_SOLVE()

Summary 3019 Failure to solve MIP subproblem.

Description CPXmi popt failed to solve one of the subproblemsin the branch & cut tree.  This

failure can be dueto alimit (for example, aniteration limit) or due to numeric trouble.
Check thelog, or add a call to CPXget subst at inthe Callable Library) for
information about the cause.
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CPXERR_TILIM_CONDITION_NO

Category Macro

Synopsis CPXERR_TI LI M_CONDI TI ON_NQ()

Summary 1268 Time limit reached in computing condition number.
Description Condition number computation was not completed due to atime limit.
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CPXERR_TILIM_STRONGBRANCH

Category Macro

Synopsis CPXERR_TI LI M_STRONGBRANCH()

Summary 1266 Time limit reached in strong branching.
Description Strong branching was not completed due to atime limit.
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CPXERR_TOO_MANY_COEFFS

Category Macro

Synopsis CPXERR_TOO_MANY_CCEFFS()

Summary 1433 Too many coefficients.

Description The problem contains more matrix coefficients than are allowed.
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CPXERR_TOO_MANY_COLS

Category Macro

Synopsis CPXERR_TOO_MANY_COLS()

Summary 1432 Too many columns.

Description The problem contains more columns than are allowed.
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CPXERR_TOO_MANY_RIMNZ

Category Macro

Synopsis CPXERR_TOO_MANY_RI MNZ()

Summary 1485 Too many rim nonzeros.

Description Reset the rim vector nonzero read limit to alarger number.
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CPXERR_TOO_MANY_RIMS

Category
Synopsis
Summary

Description

Macro
CPXERR_TOO MANY_RI M5()

1484 Too many rim vectors.

Reset the rim vector read limit to alarger number.

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 841



CPXERR_TOO_MANY_ROWS

CPXERR_TOO_MANY_ROWS

Category
Synopsis
Summary

Description

Macro
CPXERR_TOO MANY_ROWS()

1431 Too many rows.

The problem contains more rows than are allowed.
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CPXERR_TOO_MANY_THREADS

Category Macro

Synopsis CPXERR_TOO_ MANY_THREADS()

Summary 1020 Thread limit exceeded.

Description The maximum number of cloned threads has been exceeded.
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CPXERR_TREE_MEMORY_LIMIT

Category Macro

Synopsis CPXERR_TREE_MEMORY_LI M T()

Summary 3413 Tree memory limit exceeded.

Description Thﬁ ;deadi ng of the tree file has stopped because the tree memory limit has been
reached.
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CPXERR_TRE_FILE_COLS

Category Macro
Synopsis CPXERR_TRE_FI LE_COLS()
Summary 3405 Treein file %s does not match the current problem. Number of variablesin TRE

file: %d. Number of variablesin current problem: %d.

Description The problem being solved must match that  at the time the TRE file was created.
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CPXERR_TRE_FILE_DATA

Category
Synopsis
Summary

Description

Macro

CPXERR_TRE_FI LE_DATA()

3401 Not enough datain TRE file.

The TRE file became corrupted.
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CPXERR_TRE_FILE_FORMAT

Category Macro

Synopsis CPXERR_TRE_FI LE_FORNMAT()

Summary 3414 File '%s has an incompatible format.

Description The TRE file was produced on a computer with a different byte order.
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CPXERR_TRE_FILE_INTS

Category Macro
Synopsis CPXERR_TRE_FI LE | NTS()
Summary 3407 Treein file %s does not match the current problem. Number of integer variablesin

TRE file: %d. Number of integer variables in current problem: %d.

Description The problem being solved must match that  at the time the TRE file was created.
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CPXERR_TRE_FILE_NONZ

Category Macro
Synopsis CPXERR_TRE_FI LE_NONZ()
Summary 3408 Tree in file %s does not match the current problem. Number of nonzerosin TRE

file: %d. Number of nonzeros in current problem: %d.

Description The problem being solved must match that  at the time the TRE file was created.
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CPXERR_TRE_FILE_OBJ

Category Macro

Synopsis CPXERR_TRE_FI LE_0OBJ()

Summary 3404 Objective namesin TRE file %s do not match current problem.
Description The problem being solved must match that  at the time the TRE file was created.
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CPXERR_TRE_FILE_OBJSEN

Category Macro

Synopsis CPXERR_TRE_FI LE_OBJSEN()

Summary 3415 Objective sensein TRE file %s does match current problem.

Description The objective senseindicated by the TRE file isinconsistent with the active model.
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CPXERR_TRE_FILE_PRESOLVE

Category Macro

Synopsis CPXERR_TRE_FI LE_PRESOLVE()

Summary 3410 Presolve setting for %s in file %s does not match the current setting.
Description The presolve settingsin effect at thetime the TRE file was generated must match those

at thetimeit isread.
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CPXERR_TRE_FILE_ROWS

Category Macro
Synopsis CPXERR_TRE_FI LE_ROWS()
Summary 3406 Treein file %s does not match the current problem. Number of constraintsin TRE

file: %d. Number of constraints in current problem: %d.

Description The problem being solved must match that  at the time the TRE file was created.
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CPXERR_TRE_FILE_TYPES

Category Macro

Synopsis CPXERR_TRE_FI LE_TYPES()

Summary 3409 Different typein TRE file %s for variable '%s.

Description The problem being solved must match that  at the time the TRE file was created.
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CPXERR_TRE_FILE_VERSION

Category Macro

Synopsis CPXERR_TRE_FI LE_VERSI ON()

Summary 3403 Can't read TRE file written by CPLEX %s (Current version is %s).

Description The TRE file could not be interpreted. It may have been corrupted or produced by an

incompatible prior version of CPLEX.
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CPXERR_TRE_FILE_WRITE

Category Macro

Synopsis CPXERR_TRE_FI LE_W\RI TE()

Summary 3402 Error on write to TRE file.

Description The TRE file could not be written. Check available disk space.
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CPXERR_

Category
Synopsis
Summary

Description

UNIQUE_WEIGHTS

Macro
CPXERR_UNI QUE_WEI GHTS()
3010 Set does not have unique weights.

SOS weights must be unique.
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CPXERR_UP_BOUND_REPEATS

Category Macro

Synopsis CPXERR_UP_BOUND_REPEATS()

Summary 1458 Line %d: Repeated upper bound.

Description The upper bound for acolumnisrepeated within the problemfile on theindicated line.

Two individual upper bounds could exist. Alternatively, aPL bound and individual
bound could bein conflict. Check the MPSfile.
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CPXERR_WORK_FILE_OPEN

Category Macro

Synopsis CPXERR_WORK_FI LE_OPEN()

Summary 1801 Could not open temporary file.

Description CPLEX was unable to access atemporary filein the directory specified by

CPX_PARAM WORKDI R.
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CPXERR_WORK_FILE_READ

Category Macro

Synopsis CPXERR_WORK_FI LE_READY)

Summary 1802 Failure on temporary file read.

Description CPLEX was unable to read atemporary filein the directory specified by

CPX_PARAM WORKDI R.
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CPXERR_WORK_FILE_WRITE

Category Macro

Synopsis CPXERR_WORK_FI LE_WRI TE()

Summary 1803 Failure on temporary file write.

Description CPLEX was unable to write atemporary filein the directory specified by

CPX_PARAM WORKDI R.

Group optim.cplex.solutionquality

The Callable Library macros that indicate the qualities of a solution, their symbolic
constants, and their meaning. Methods for accessing solution quality are mentioned after

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL

the table.
Macros Summary

CPX_DUAL_0BJ Concert Technology enum: DualOb;.

CPX_KAPPA Concert Technology enum: Kappa.

CPX_MAX_COMP_SLACK Concert Technology enum:
MaxCompSlack.

CPX_MAX_DUAL_I NFEAS Concert Technology enum:
MaxDuallnfeas.

CPX_MAX_DUAL_RESI DUAL Concert Technology enum:
MaxDualResidual.

CPX_MAX_I NT_I NFEAS Concert Technology enum:
MaxIntInfeas.

CPX_MAX_PI Concert Technology enum: MaxPi.

CPX_MAX_PRI MAL_I NFEAS

Concert Technology enum:

MaxPrimallnfeas.

CPX_NAX_PRI MAL_RESI DUAL

Concert Technology enum:

MaxPrimalResidual.

CPX_NAX_QCPRI MAL_RESI DUAL

Concert Technology enum:

MaxPrimalResidual.

CPX_MAX_QCSLACK

Concert Technology enum:

MaxSlack.

861
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CPX_MAX_QCSLACK_I NFEAS Concert Technology enum: not
applicable.

CPX_MAX_RED_COST Concert Technology enum:
MaxRedCost.

CPX_MAX_SCALED_DUAL_I NFEAS Concert Technology enum:
MaxScaledDuallnfeas.

CPX_MAX_SCALED_DUAL_RESI DUAL | Concert Technology enum:
MaxScaledDualResidual.

CPX_MAX_SCALED_PI Concert Technology enum:
MaxScaledPi.

CPX_MAX_SCALED_PRI MAL_I NFEAS | Concert Technology enum:
MaxScaledPrimallnfeas.

CPX_MAX_SCALED_PRI MAL_RESI DU | Concert Technology enum:

AL MaxScaledPrimalResidual.

CPX_MAX_SCALED_RED COST Concert Technology enum:
MaxScaledRedCost.

CPX_MAX_SCALED_SLACK Concert Technology enum:
MaxScaledSlack.

CPX_MAX_SCALED_ X Concert Technology enum:
MaxScaledX.

CPX_MAX_SLACK Concert Technology enum:
MaxSlack.

CPX_MAX_X Concert Technology enum: MaxX.

CPX_OBJ_GAP Concert Technology enum: ObjGap.

CPX_PRI MAL_OBJ Concert Technology enum:
PrimalObj.

CPX_SUM_ COMP_SLACK Concert Technology enum:
SumCompSlack.

CPX_SUM DUAL _I NFEAS Concert Technology enum:
SumDuallnfeas.

CPX_SUM DUAL_RESI DUAL Concert Technology enum:
SumDualResidual.

CPX_SUM | NT_I NFEAS Concert Technology enum:
Sumlintinfeas.

CPX_SUM PI Concert Technology enum: SumPi.

CPX_SUM_PRI MAL_I NFEAS Concert Technology enum:
SumPrimalinfeas.

CPX_SUM_PRI MAL_RESI DUAL Concert Technology enum:
SumPrimalResidual.
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Description

CPX_SUM_QCPRI MAL_RESI DUAL

Concert Technology enum:

SumPrimalResidual.

CPX_SUM QCSLACK

Concert Technology enum:

SumSilack.
CPX_SUM_QCSLACK_I NFEAS Concert Technology enum: not
applicable.
CPX_SUM RED_COST Concert Technology enum:
SumRedCost.
CPX_SUM_SCALED_DUAL _I NFEAS Concert Technology enum:
SumScaledDuallnfeas.
CPX_SUM SCALED DUAL_RESI DUAL | Concert Technology enum:
SumScaledDualResidual.
CPX_SUM SCALED Pl Concert Technology enum:
SumScaledPi.
CPX_SUM_SCALED_PRI MAL_I NFEAS | Concert Technology enum:
SumScaledPrimallnfeas.
CPX_SUM_SCALED_PRI MAL_RESI DU | Concert Technology enum:
AL SumScaledPrimalResidual.
CPX_SUM SCALED RED COST Concert Technology enum:
SumScaledRedCost.
CPX_SUM_SCALED_SLACK Concert Technology enum:
SumScaledSlack.
CPX_SUM SCALED_X Concert Technology enum:
SumScaledX.
CPX_SUM SLACK Concert Technology enum:
SumSlack.
CPX_SUM_X Concert Technology enum: SumxX.

Thistable lists quality values.

Values that are stored in a numeric variable or double variable are accessed by the
Concert Technology method get Qual i ty of theclass| | oCpl ex or by the Calable

Library routine CPXget dbl qual ity.

Valuesthat are stored in an integer variable are accessed by themethod get Qual ity
of theclassl | oCpl ex or by theroutine CPXget i nt qual i ty.
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CPX_DUAL_OBJ

Category Macro

Synopsis CPX_DUAL_OBJ()

Summary Concert Technology enum: Dual Obj.

Description Numeric meaning (doubl e): To access the objective value relative to the dua barrier

solution. Thisfeatureisavailable only for abarrier solution.

I nteger meaning: not applicable
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CPX_KAPPA

Category Macro

Synopsis CPX_KAPPA()

Summary Concert Technology enum: Kappa.

Description Numeric meaning (doubl e): To access the condition number of the scaled basis

matrix. Thisfeatureisavailable only for asimplex solution

I nteger meaning: not applicable
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CPX_MAX_COMP_SLACK

Category
Synopsis
Summary

Description

Macro
CPX_MAX_COVP_SLACK()
Concert Technology enum: MaxCompSlack.

Numeric meaning (doubl e): To access the maximum violation of the
complementary slackness conditions for the unscaled problem. Thisfeatureisavailable
only for abarrier solution

Integer meaning: To accessthe lowest index of arow or column with the largest
violation of the complementary slackness conditions. Anindex (such as

*qual i ty_p) strictly lessthan zero denotesrow (-i-1) or the dlack variable for that
row, inthecaseof columns. Thisfeatureisavailable only for abarrier solution.
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CPX_MAX_DUAL_INFEAS

Category
Synopsis
Summary

Description

Macro
CPX_NMAX_DUAL_| NFEAS()
Concert Technology enum: MaxDual I nfeas.

Numeric meaning (doubl €): To access the maximum of dual infeasibility or,
equivalently, the maximum reduced-cost infeasibility for the unscaled problem

Integer meaning: To access the lowest index where the maximum dual infeasibility
occurs for the unscaled problem
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CPX_MAX_DUAL_RESIDUAL

Category
Synopsis
Summary

Description

Macro
CPX_NMAX_DUAL_RESI DUAL()
Concert Technology enum: MaxDualResidual.

Numeric meaning (doubl e): To access maximum dual residual value. For asimplex
solution, thisis the maximum of the vector | c- B' pi | , and for abarrier solution, it
is the maximum of the vector | A' pi +rc-c| for the unscaled problem

Integer meaning: To accessthe lowest index where the maximum dual residual  occurs
for the unscaled problem
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CPX_MAX_INT_INFEAS

Category Macro

Synopsis CPX_MAX_| NT_I NFEAS()

Summary Concert Technology enum: MaxIntlnfeas.

Description Numeric meaning (doubl e): To access the maximum of integer infeasibility for the
unscaled problem

Integer meaning: To access the lowest index where the maximum integer infeasibility
occurs for the unscaled problem
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CPX_MAX PI

Category Macro

Synopsis CPX_MAX_PI ()

Summary Concert Technology enum: MaxPi.

Description Numeric meaning (doubl e): To access the maximum absolute valuein the dual

solution vector for the unscaled problem

Integer meaning: To access the lowest index where the maximum pi value occurs for
the unscaled problem
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CPX_MAX_PRIMAL_INFEAS

Category
Synopsis
Summary

Description

Macro

CPX_MAX_PRI MAL_| NFEAS()

Concert Technology enum: MaxPrimallnfeas.

Numeric meaning (doubl e): To access the maximum primal infeasibility or,

equivalently, the maximum bound violation including slacks for the unscaled problem

Integer meaning: To access the lowest index of a column or row where the maximum
primal infeasibility occursfor the unscaled problem. Anindex (suchas*qual ity _p)
strictly lessthan zero indicates that the maximum occurs at the slack variable for row (-
i-1).
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CPX_MAX_PRIMAL_RESIDUAL

Category Macro

Synopsis CPX_NMAX_PRI MAL_RESI DUAL()

Summary Concert Technology enum: MaxPrimal Residual.

Description Numeric meaning (doubl e): To access the maximum of the vector | Ax- b| for the
unscaled problem

Integer meaning: To access the lowest index where the maximum primal residual
occurs for the unscaled problem

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 872



CPX_MAX_QCPRIMAL_RESIDUAL

CPX_MAX_QCPRIMAL_RESIDUAL

Category
Synopsis
Summary

Description

Macro

CPX_MAX_QCPRI MAL_RESI| DUAL ()

Concert Technology enum: MaxPrimal Residual.

Numeric meaning (doubl e): To accessthe maximum residual | X' Qx + dx - f]|

over al the quadratic constraints in the unscaled problem.

Integer meaning: To access the lowest index over all the quadratic constraints where
the maximum residual occursin the unscaled problem.

Concert Technology does not distinguish quadratic constraints from linear constraints
in this respect.
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CPX_MAX_QCSLACK

Category
Synopsis
Summary

Description

Macro
CPX_MAX_QCSLACK()
Concert Technology enum: MaxSlack.
Numeric meaning (doubl e): To access the maximum absolute quadratic constraint

slack value.

Integer meaning: To access the lowest index of the quadratic constraints where the
maximum quadratic constraint slack values occcurs.

Concert Technology does not distinguish quadratic constraints from linear constraints
in this respect.
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CPX_MAX_QCSLACK_INFEAS

Category
Synopsis
Summary

Description

Macro
CPX_MAX_QCSLACK_| NFEAS()
Concert Technology enum: not applicable.

Numeric meaning (doubl e): To access the maximum infeasibility of the quadratic
constraints, or equivalently, the maximum bound violation of the quadratic constraint
slacks.

Integer meaning: To acces the lowest index of the quadratic constraints where the
maximum quadratic slack infeasibility occurs.

Concert Technology does not distinguish quadratic constraints from linear constraints
in this respect.
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CPX_MAX_RED_COST

Category Macro

Synopsis CPX_MAX_RED COST()

Summary Concert Technology enum: MaxRedCost.

Description Numeric meaning (doubl e): To access the maximum absolute reduced cost value for
the unscaled problem

Integer meaning: To access the lowest index where the maximum reduced cost value
occurs for the unscaled problem
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CPX_MAX_SCALED_DUAL_INFEAS

Category
Synopsis
Summary

Description

Macro
CPX_NMAX_SCALED DUAL_I| NFEAS()
Concert Technology enum: MaxScaledDual Infeas.

Numeric meaning (doubl €): To access the maximum of dual infeasibility or,
equivalently, the maximum reduced-cost infeasibility for the scaled problem

Integer meaning: To access the lowest index where the maximum dual infeasibility
occurs for the scaled problem
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CPX_MAX_SCALED_DUAL_RESIDUAL

Category Macro

Synopsis CPX_MAX_SCALED DUAL_RESI DUAL()

Summary Concert Technology enum: MaxScaledDual Residual .

Description Nurtr):eric meaning (doubl e): To access maximum dual residual value for the scaled
problem

Integer meaning: To accessthe lowest index where the maximum dual residual  occurs
for the scaled problem
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CPX_MAX_SCALED_PI

CPX_MAX_SCALED_PI

Category Macro

Synopsis CPX_MAX_SCALED PI ()

Summary Concert Technology enum: MaxScaledPi.

Description Numeric meaning (doubl e): To access the maximum absolute valuein the dual

solution vector for the scaled problem

Integer meaning: To access the lowest index where the maximum pi value occurs for
the scaled problem
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CPX_MAX_SCALED_PRIMAL_INFEAS

CPX_MAX_SCALED_PRIMAL_INFEAS

Category
Synopsis
Summary

Description

Macro
CPX_MAX_SCALED PRI MAL_| NFEAS()
Concert Technology enum: MaxScaledPrimal I nfeas.

Numeric meaning (doubl e): To access the maximum primal infeasibility or,
equivalently, the maximum bound violation including slacks for the scaled problem

Integer meaning: To access the lowest index of a column or row where the maximum
primal infeasibility occurs for the scaled problem
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CPX_MAX_SCALED_PRIMAL_RESIDUAL

CPX_MAX_SCALED_PRIMAL_RESIDUAL

Category Macro

Synopsis CPX_NMAX_SCALED PRI MAL_RESI DUAL()

Summary Concert Technology enum: MaxScaledPrimal Residual .

Description Numeric meaning (doubl e): To access the maximum of the vector | Ax- b| for the
scaled problem

Integer meaning: To access the lowest index where the maximum primal residual
occurs for the scaled problem
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CPX_MAX_SCALED_RED_COST

CPX_MAX_SCALED RED_COST

Category Macro

Synopsis CPX_MAX_SCALED RED COST()

Summary Concert Technology enum: MaxScaledRedCost.

Description Numeric meaning (doubl e): To access the maximum absolute reduced cost value for
the scaled problem

Integer meaning: To access the lowest index where the maximum reduced cost value
occurs for the scaled problem

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 882



CPX_MAX_SCALED_SLACK

CPX_MAX_SCALED_SLACK

Category Macro

Synopsis CPX_MAX_SCALED SLACK()

Summary Concert Technology enum: MaxScaledSlack.

Description Numeric meaning (doubl e): To access the maximum absolute slack value for the
scaled problem

Integer meaning: To access the lowest index where the maximum slack value occurs
for the scaled problem
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CPX_MAX_SCALED_X

CPX_MAX_SCALED_X

Category Macro

Synopsis CPX_MAX_SCALED X()

Summary Concert Technology enum: MaxScaledX.

Description Numeric meaning (doubl e): To access the maximum absolute value in the primal

solution vector for the scaled problem

Integer meaning: To access the lowest index where the maximum x value occurs for
the scaled problem
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CPX_MAX_SLACK

CPX_MAX_SLACK

Category Macro

Synopsis CPX_MAX_SLACK()

Summary Concert Technology enum: MaxSlack.

Description Numeric meaning (doubl e): To access the maximum absolute slack value for the
unscaled problem
Integer meaning: To access the lowest index where the maximum slack value occurs
for the unscaled problem
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CPX_MAX_X

CPX_MAX X

Category Macro

Synopsis CPX_MAX_X()

Summary Concert Technology enum: MaxX.

Description Numeric meaning (doubl e): To access the maximum absolute value in the primal

solution vector for the unscaled problem

Integer meaning: To access the lowest index where the maximum x value occurs for
the unscaled problem
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CPX_OBJ_GAP

CPX_OBJ_GAP

Category Macro

Synopsis CPX_0BJ_GAP()

Summary Concert Technology enum: ObjGap.

Description Numeric meaning (doubl e): To access the objective value gap between the primal

and dual objective value solution. Thisfeatureis available only for abarrier solution.

I nteger meaning: not applicable
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CPX_PRIMAL_OBJ

CPX_PRIMAL_OBJ

Category Macro

Synopsis CPX_PRI MAL_OBJ()

Summary Concert Technology enum: Primal Ob;.

Description Numeric meaning (doubl e): To access the objective value relative to the primal

barrier solution. Thisfeatureisavailable only for abarrier solution.

I nteger meaning: not applicable
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CPX_SUM_COMP_SLACK

CPX_SUM_COMP_SLACK

Category Macro

Synopsis CPX_SUM _COMP_SLACK()

Summary Concert Technology enum: SumCompSlack.

Description Numeric meaning (doubl e): To access the sum of the violations of the

complementary slackness conditions for the unscaled problem. Thisfeatureisavailable
only for abarrier solution.

I nteger meaning: not applicable
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CPX_SUM_DUAL_INFEAS

CPX_SUM_DUAL_INFEAS

Category Macro

Synopsis CPX_SUM DUAL_| NFEAS()

Summary Concert Technology enum: SumDual I nfeas.

Description Numeric meaning (doubl e): To accessthe sum of dual infeasibilitiesor, equivalently,

the sum of reduced-cost bound violations for the unscaled problem

I nteger meaning: not applicable
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CPX_SUM_DUAL_RESIDUAL

CPX_SUM_DUAL_RESIDUAL

Category Macro

Synopsis CPX_SUM DUAL_RESI DUAL()

Summary Concert Technology enum: SumDualResidual.

Description Numeric meaning (doubl e): To access the sum of the absolute values of the dual

residual vector for the unscaled problem

I nteger meaning: not applicable
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CPX_SUM_INT_INFEAS

CPX_SUM_INT_INFEAS

Category Macro

Synopsis CPX_SUM | NT_I NFEAS()

Summary Concert Technology enum: Sumintlnfeas.

Description Numeric meaning (doubl e): To access the sum of integer infeasibilities for the
unscaled problem

I nteger meaning: not applicable
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CPX_SUM_PI

CPX_SUM_PI

Category Macro

Synopsis CPX_SUM PI ()

Summary Concert Technology enum: SumPi.

Description Numeric meaning (doubl e): To access the sum of the absolute valuesin the dual

solution vector for the unscaled problem

I nteger meaning: not applicable
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CPX_SUM_PRIMAL_INFEAS

CPX_SUM_PRIMAL_INFEAS

Category Macro

Synopsis CPX_SUM PRI MAL_| NFEAS()

Summary Concert Technology enum: SumPrimallnfeas.

Description Numeric meaning (doubl e): To access the sum of primal infeasibilities or,

equivalently, the sum of bound violations for the unscaled problem.

I nteger meaning: not applicable
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CPX_SUM_PRIMAL_RESIDUAL

CPX_SUM_PRIMAL_RESIDUAL

Category Macro

Synopsis CPX_SUM PRI MAL_RESI DUAL()

Summary Concert Technology enum: SumPrimal Residual.

Description Numeric meaning (doubl e): To access the sum of the elements of vector | Ax- b
for the unscaled problem

I nteger meaning: not applicable
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CPX_SUM_QCPRIMAL_RESIDUAL

CPX_SUM_QCPRIMAL_RESIDUAL

Category Macro

Synopsis CPX_SUM QCPRI MAL_RESI| DUAL ()

Summary Concert Technology enum: SumPrimal Residual.

Description Numeric meaning (doubl e): To accessthesum of theresiduals| x' Qx + dx - f|

for the unscaled quadratic constraints.

I nteger meaning: not applicable
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CPX_SUM_QCSLACK

CPX_SUM_QCSLACK

Category Macro

Synopsis CPX_SUM _QCSLACK()

Summary Concert Technology enum: SumSlack.

Description Numeric meaning (doubl e): To access the sum of the absolute quadratic constraint
slack values.

I nteger meaning: not applicable

Concert Technology does not distinguish quadratic constraints from linear constraints
in this respect.
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CPX_SUM_QCSLACK_INFEAS

CPX_SUM_QCSLACK_INFEAS

Category Macro

Synopsis CPX_SUM QCSLACK | NFEAS()

Summary Concert Technology enum: not applicable.

Description Numeric meaning (doubl e): To access the sum of the infeasibilities of the quadratic
constraints.

I nteger meaning: not applicable

Concert Technology does not distinguish quadratic constraints from linear constraints
in this respect.
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CPX_SUM_RED_COST

CPX_SUM_RED_COST

Category Macro

Synopsis CPX_SUM RED_COST()

Summary Concert Technology enum: SumRedCost.

Description Numeric meaning (doubl e): To accessthe sum of the absolute reduced cost valuesfor
the unscaled problem

I nteger meaning: not applicable
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CPX_SUM_SCALED_DUAL_INFEAS

CPX_SUM_SCALED_DUAL_INFEAS

Category Macro

Synopsis CPX_SUM SCALED DUAL_| NFEAS()

Summary Concert Technology enum: SumScaledDual Infeas.

Description Numeric meaning (doubl e): To accessthe sum of dual infeasibilitiesor, equivalently,

the sum of reduced-cost bound violations for the scaled problem

I nteger meaning: not applicable
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CPX_SUM_SCALED_DUAL_RESIDUAL

CPX_SUM_SCALED_DUAL_RESIDUAL

Category Macro

Synopsis CPX_SUM SCALED_DUAL_RESI DUAL()

Summary Concert Technology enum: SumScal edDual Residual .

Description Numeric meaning (doubl e): To access the sum of the absolute values of the dual

residual vector for the scaled problem

I nteger meaning: not applicable
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CPX_SUM_SCALED _PI

CPX_SUM_SCALED_P!

Category Macro

Synopsis CPX_SUM SCALED PI ()

Summary Concert Technology enum: SumScaledPi.

Description Numeric meaning (doubl e): To access the sum of the absolute valuesin the dual

solution vector for the scaled problem

I nteger meaning: not applicable
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CPX_SUM_SCALED_PRIMAL_INFEAS

CPX_SUM_SCALED_PRIMAL_INFEAS

Category Macro

Synopsis CPX_SUM SCALED_PRI MAL_| NFEAS()

Summary Concert Technology enum: SumScaledPrimal I nfeas.

Description Numeric meaning (doubl e): To access the sum of primal infeasibilities or,

equivalently, the sum of bound violations for the scaled problem
I nteger meaning: not applicable
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CPX_SUM_SCALED_PRIMAL_RESIDUAL

CPX_SUM_SCALED_PRIMAL_RESIDUAL

Category Macro

Synopsis CPX_SUM SCALED PRI MAL_RESI DUAL()

Summary Concert Technology enum: SumScal edPrimal Residual .

Description Numeric meaning (doubl e): To access the sum of the elements of vector | Ax- b
for the unscaled problem

I nteger meaning: not applicable
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CPX_SUM_SCALED_RED_COST

CPX_SUM_SCALED RED_COST

Category Macro

Synopsis CPX_SUM SCALED RED COST()

Summary Concert Technology enum: SumScaledRedCost.

Description Numeric meaning (doubl e): To accessthe sum of the absolute reduced cost valuesfor
the unscaled problem

I nteger meaning: not applicable
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CPX_SUM_SCALED_SLACK

CPX_SUM_SCALED_SLACK

Category Macro

Synopsis CPX_SUM SCALED SLACK()

Summary Concert Technology enum: SumScaledSlack.

Description Numeric meaning (doubl e): To access the sum of the absolute slack values for the
scaled problem

I nteger meaning: not applicable
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CPX_SUM_SCALED_X

CPX_SUM_SCALED_X

Category Macro

Synopsis CPX_SUM SCALED X()

Summary Concert Technology enum: SumScaledX.

Description Numeric meaning (doubl e): To access the sum of the absolute valuesin the primal

solution vector for the scaled problem

I nteger meaning: not applicable
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CPX_SUM_SLACK

CPX_SUM_SLACK

Category Macro

Synopsis CPX_SUM SLACK()

Summary Concert Technology enum: SumSlack.

Description Numeric meaning (doubl e): To access the sum of the absolute slack values for the
unscaled problem

I nteger meaning: not applicable
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CPX_SUM_X

CPX_SUM_X

Category Macro

Synopsis CPX_SUM X()

Summary Concert Technology enum: SumxX.
Description

Numeric meaning (doubl e): To access the sum of the absolute valuesin the primal
solution vector for the unscaled problem

I nteger meaning: not applicable

Group optim.cplex.solutionstatus

The Callable Library macros that define solution status, their symbolic constants, their
equivalent in Concert Technology enumerations, and their meaning. There is anote
about unboundedness after the table.

Macros Summary

CPX_STAT_ABORT _DUAL_OBJ_LIM

22 (Barrier only) enum:
AbortDualObjLim.

CPX_STAT_ABORT IT_LIM

10 (Simplex or Barrier) enum:

AbortltLim.

CPX_STAT_ABORT_OBJ LI M

12 (Simplex or Barrier) enum:

AbortObjLim.

CPX_STAT_ABORT_PRIM OBJ_LIM

21 (Barrier only) enum:
AbortPrimObjLim.

CPX_STAT_ABORT_TI ME_LI M

11 (Simplex or Barrier) enum:

AbortTimeLim.

CPX_STAT_ABORT_USER

13 (Simplex or Barrier) enum:

AbortUser.

CPX_STAT_FEASI BLE_RELAXED

7 (Simplex or Barrier) enum:
FeasibleRelaxed.

CPX_STAT_I NFEASI BLE

3 (Simplex or Barrier) enum:
Infeasible.

CPX_STAT_I NFor UNBD

4 (Simplex or Barrier) enum:
InfOrUnbd.
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CPX_SUM_X

CPX_STAT_NUM BEST

6 (Simplex or Barrier) enum:
NumBest.

CPX_STAT_OPTI MAL

1 (Simplex or Barrier) enum:
Optimal.

CPX_STAT_OPTI MAL_FACE_UNBOUN
DED

20 (Barrier only) enum:
OptimalFaceUnbounded.

CPX_STAT_OPTI MAL_| NFEAS

5 (Simplex or Barrier) enum:
Optimalinfeas.

CPX_STAT_OPTI MAL_RELAXED

8 (Simplex or Barrier) enum:
OptimalRelaxed.

CPX_STAT_UNBOUNDED

2 (Simplex or Barrier) enum:
Unbounded.

CPXM P_ABORT_FEAS

113 (MIP only) enum: AbortFeas.

CPXM P_ABORT_| NFEAS

114 (MIP only) enum: Abortinfeas.

CPXM P_FAI L_FEAS

109 (MIP only) enum: FailFeas.

CPXM P_FAI L_FEAS_NO_TREE

116 (MIP only) enum:
FailFeasNoTree.

CPXM P_FAI L_I NFEAS

110 (MIP only) enum: Faillnfeas.

CPXM P_FAI L_I NFEAS_NO_TREE

117 (MIP only) enum:
FailinfeasNoTree.

CPXM P_FEASI BLE_RELAXED

120 (MIP only) enum:
FeasibleRelaxed.

CPXM P_| NFEASI BLE

103 (MIP only) enum: Infeasible.

CPXM P_| NFor UNBD

119 (MIP only) enum: InfOrUnbd.

CPXM P_MEM LI M_FEAS

111 (MIP only) enum: MemLimFeas.

CPXM P_NEM LI M | NFEAS

112 (MIP only) enum:
MemLiminfeas.

CPXM P_NODE_LI M_FEAS

105 (MIP only) enum: NodeLimFeas.

CPXM P_NCDE_LI M | NFEAS

106 (MIP only) enum:
NodeLimlInfeas.

CPXM P_OPTI MAL

101 (MIP only) enum: Optimal.

CPXM P_OPTI MAL_I NFEAS

115 (MIP only) enum: Optimallnfeas.

CPXM P_OPTI MAL_RELAXED

121 (MIP only) enum:
OptimalRelaxed.

CPXM P_OPTI MAL_TOL

102 (MIP only) enum: OptimalTol.

CPXM P_SOL_LI M

104 (MIP only) enum: SolLim.

CPXM P_TI ME_LI M_FEAS

107 (MIP only) enum: AbortTimeLim.

CPXM P_TI ME_LI M_| NFEAS

108 (MIP only) enum: AbortTimeLim.
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Description

CPXM P_UNBOUNDED | 118 (MIP only) enum: Unbounded. |

Thistableliststhe statuses for solutionsto LP, QP, or MIP problems. Thesevaluesare
returned by the Callable Library routine CPXget st at or by the Concert Technology
methods get Cpl exSt at us and get Cpl exSubSt at us of theclass| | oCpl ex.
If no solution exists, thereturn valueis zero.

About Unboundedness

The treatment of models that are unbounded involves afew subtleties. Specifically, a
declaration of unboundedness meansthat ILOG CPLEX has determined that the model
has an unbounded ray. Given any feasible solution x with objective z, amultiple of the
unbounded ray can be added to x to give afeasible solution with objectivez-1 (or z+1
for maximization models). Thus, if afeasible solution exists, then the optimal objective
is unbounded. Note that ILOG CPLEX hasnot necessarily concluded that afeasible
solution exists. Users can call the routine CPXsol ni nf o to determine whether ILOG
CPLEX has & so concluded that the model has afeasible solution.
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CPXMIP_ABORT_FEAS

CPXMIP_ABORT_FEAS

Category Macro

Synopsis CPXM P_ABORT_FEAS()

Summary 113 (MIP only) enum: AbortFesas.
Description Stopped, but an integer solution exists
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CPXMIP_ABORT_INFEAS

CPXMIP_ABORT_INFEAS

Category Macro

Synopsis CPXM P_ABORT_| NFEAS()
Summary 114 (MIP only) enum: Abortlnfeas.
Description Stopped; no integer solution
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CPXMIP_FAIL_FEAS

CPXMIP_FAIL_FEAS

Category
Synopsis
Summary

Description

Macro
CPXM P_FAI L_FEAS()
109 (MIP only) enum: FailFeas.

Terminated because of an error, but integer solution exists

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 914



CPXMIP_FAIL_FEAS_NO_TREE

CPXMIP_FAIL_FEAS_NO_TREE

Category Macro

Synopsis CPXM P_FAI L_FEAS NO TREE()

Summary 116 (MIP only) enum: FailFeasNoTree.

Description Out of memory, no tree available, integer solution exists
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CPXMIP_FAIL_INFEAS

CPXMIP_FAIL_INFEAS

Category Macro

Synopsis CPXM P_FAI L_I NFEAS()

Summary 110 (MIP only) enum: Faillnfeas.

Description Terminated because of an error; no integer solution
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CPXMIP_FAIL_INFEAS_NO_TREE

CPXMIP_FAIL_INFEAS_NO_TREE

Category Macro

Synopsis CPXM P_FAI L_I NFEAS_NO TREE()

Summary 117 (MIP only) enum: FaillnfeasNoTree.
Description Out of memory, no tree available, no integer solution
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CPXMIP_FEASIBLE_RELAXED

CPXMIP_FEASIBLE_RELAXED

Category Macro

Synopsis CPXM P_FEAS| BLE_RELAXED)

Summary 120 (MIP only) enum: FeasibleRelaxed.

Description This status occurs only after acall to the Callable Library routine CPXf easopt or the

Concert Technology method f easOpt . A relaxation was successfully found and a
feasible solution for the model (if relaxed according to that relaxation) was installed.
The relaxation isminimal.
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CPXMIP_INFEASIBLE

CPXMIP_INFEASIBLE

Category Macro

Synopsis CPXM P_| NFEASI BLE()
Summary 103 (MIP only) enum: Infeasible.
Description Solution isinteger infeasible
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CPXMIP_INForUNBD

CPXMIP_INForUNBD

Category Macro

Synopsis CPXM P_| NFor UNBDY )

Summary 119 (MIP only) enum: InfOrUnbd.

Description Model has been proved either infeasible or unbounded
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CPXMIP_MEM_LIM_FEAS

CPXMIP_MEM_LIM_FEAS

Category Macro

Synopsis CPXM P_NMEM LI M _FEAS()

Summary 111 (MIP only) enum: MemLimFeas.

Description Limit on tree memory has been reached, but an integer solution exists
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CPXMIP_MEM_LIM_INFEAS

CPXMIP_MEM_LIM_INFEAS

Category Macro

Synopsis CPXM P_NMEM LI M | NFEAS()

Summary 112 (MIP only) enum: MemLiminfeas.

Description Limit on tree memory has been reached; no integer solution
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CPXMIP_NODE_LIM_FEAS

CPXMIP_NODE_LIM_FEAS

Category Macro

Synopsis CPXM P_NODE_LI M FEAS()

Summary 105 (MIP only) enum: NodeLimFeas.

Description Node limit has been exceeded but integer solution exists
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CPXMIP_NODE_LIM_INFEAS

CPXMIP_NODE_LIM_INFEAS

Category Macro

Synopsis CPXM P_NODE_LI M | NFEAS()

Summary 106 (MIP only) enum: NodeLimlnfeas.
Description Node limit has been reached; no integer solution
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CPXMIP_OPTIMAL

CPXMIP_OPTIMAL

Category Macro

Synopsis CPXM P_OPTI MAL()

Summary 101 (MIP only) enum: Optimal.
Description Optimal integer solution has been found
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CPXMIP_OPTIMAL_INFEAS

CPXMIP_OPTIMAL_INFEAS

Category Macro

Synopsis CPXM P_OPTI MAL_| NFEAS()

Summary 115 (MIP only) enum: OptimalInfeas.
Description Problem is optimal with unscaled infeasibilities
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CPXMIP_OPTIMAL_RELAXED

CPXMIP_OPTIMAL_RELAXED

Category
Synopsis
Summary

Description

Macro
CPXM P_OPTI MAL_RELAXED)
121 (MIP only) enum: Optimal Relaxed.

This status occurs only after a call to the Callable Library routine CPXf easopt or
the Concert Technology method f easOpt . A relaxation was successfully found and
an integer optimal solution for the model (if relaxed according to that relaxation) was
installed. The solution isinteger optimal in the sense that the relaxation isminimal and
that thereisno other minimal relaxation that would allow you to get a better valuein the
objective function for the relaxed model.
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CPXMIP_OPTIMAL_TOL

CPXMIP_OPTIMAL_TOL

Category Macro

Synopsis CPXM P_OPTI MAL_TOL()

Summary 102 (MIP only) enum: Optimal Tal.

Description Optimal soluton with the tolerance defined by epgap or epagap has been found
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CPXMIP_SOL_LIM

CPXMIP_SOL_LIM

Category Macro

Synopsis CPXM P_SOL_LI M)

Summary 104 (MIP only) enum: SolLim.

Description The limit on mixed integer solutions has been reached
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CPXMIP_TIME_LIM_FEAS

CPXMIP_TIME_LIM_FEAS

Category Macro

Synopsis CPXM P_TI ME_LI M _FEAS()

Summary 107 (MIP only) enum: AbortTimeLim.
Description Time limit exceeded, but integer solution exists
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CPXMIP_TIME_LIM_INFEAS

CPXMIP_TIME_LIM_INFEAS

Category Macro

Synopsis CPXM P_TI ME_LI M_| NFEAS()
Summary 108 (MIP only) enum: AbortTimeLim.
Description Time limit exceeded; no integer solution
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CPXMIP_UNBOUNDED

CPXMIP_UNBOUNDED

Category Macro

Synopsis CPXM P_UNBOUNDELY )

Summary 118 (MIP only) enum: Unbounded.
Description Model has an unbounded ray
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CPX_STAT_ABORT_DUAL_OBJ_LIM

CPX_STAT_ABORT_DUAL_OBJ LIM

Category
Synopsis
Summary

Description

Macro
CPX_STAT_ABORT_DUAL_OBJ_LI M)
22 (Barrier only) enum: AbortDualObjLim.

Stopped due to alimit on the dual objective
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CPX_STAT_ABORT_IT_LIM

CPX_STAT _ABORT_IT_LIM

Category
Synopsis
Summary

Description

Macro
CPX_STAT_ABORT_I T_LI M)
10 (Simplex or Barrier) enum: AbortltLim.

Stopped due to limit on number of iterations
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CPX_STAT_ABORT_OBJ_LIM

CPX_STAT_ABORT_OBJ_LIM

Category
Synopsis
Summary

Description

Macro

CPX_STAT_ABORT_OBJ_LI M)

12 (Simplex or Barrier) enum: AbortObjLim.

Stopped due to an objective limit
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CPX_STAT_ABORT_PRIM_OBJ_LIM

CPX_STAT_ABORT_PRIM_OBJ_LIM

Category Macro

Synopsis CPX_STAT_ABORT_PRI M OBJ_LI M)
Summary 21 (Barrier only) enum: AbortPrimObjLim.
Description Stopped due to alimit on the primal objective
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CPX_STAT_ABORT_TIME_LIM

CPX_STAT _ABORT_TIME_LIM

Category
Synopsis
Summary

Description

Macro

CPX_STAT_ABORT_TI ME_LI M)

11 (Simplex or Barrier) enum: AbortTimeLim.

Stopped due to atime limit

ILOG CPLEX CALLABLE LIBRARY 9.1 REFERENCE MANUAL 937



CPX_STAT_ABORT_USER

CPX_STAT_ABORT_USER

Category
Synopsis
Summary

Description

Macro

CPX_STAT_ABORT _USER()

13 (Simplex or Barrier) enum: AbortUser.

Stopped due to arequest from the user
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CPX_STAT_FEASIBLE_RELAXED

CPX_STAT_FEASIBLE_RELAXED

Category
Synopsis
Summary

Description

Macro
CPX_STAT_FEASI BLE_RELAXED)
7 (Simplex or Barrier) enum: FeasibleRelaxed.
This status occurs only after acall to the Callable Library routine CPXf easopt or the
Concert Technology method f easOpt . A relaxation was successfully found and a

feasible solution for the model (if relaxed according to that relaxation) was installed.
The relaxation isminimal.
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CPX_STAT_INFEASIBLE

CPX_STAT_

Category
Synopsis
Summary

Description

INFEASIBLE

Macro

CPX_STAT_| NFEASI BLE()

3 (Simplex or Barrier) enum: Infeasible.

Model has been proved infeasible
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CPX_STAT_INForUNBD

CPX_STAT_INForUNBD

Category Macro

Synopsis CPX_STAT_| NFor UNBDX)

Summary 4 (Simplex or Barrier) enum: InfOrUnbd.
Description Model has been proved either infeasible or unbounded
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CPX_STAT_NUM_BEST

CPX_STAT_NUM_BEST

Category Macro

Synopsis CPX_STAT_NUM BEST()

Summary 6 (Simplex or Barrier) enum: NumBest.

Description Solution is available, but not proved optimal, due to numeric difficulties during
optimization
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CPX_STAT_OPTIMAL

CPX_STAT_

Category
Synopsis
Summary

Description

OPTIMAL

Macro

CPX_STAT_OPTI MAL()

1 (Simplex or Barrier) enum; Optimal.

Optimal solution is available
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CPX_STAT_OPTIMAL_FACE_UNBOUNDED

CPX_STAT_OPTIMAL_FACE_UNBOUNDED

Category Macro

Synopsis CPX_STAT_OPTI MAL_FACE_UNBOUNDEDY)
Summary 20 (Barrier only) enum: Optimal FaceUnbounded.
Description Model has an unbounded optimal face
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CPX_STAT_OPTIMAL_INFEAS

CPX_STAT_OPTIMAL_INFEAS

Category Macro

Synopsis CPX_STAT_OPTI MAL_| NFEAS()

Summary 5 (Simplex or Barrier) enum: Optimallnfeas.

Description Optimal solution is available, but with infeasibilities after unscaling
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CPX_STAT_OPTIMAL_RELAXED

CPX_STAT_OPTIMAL_RELAXED

Category
Synopsis
Summary

Description

Macro
CPX_STAT_OPTI MAL_RELAXEDY)
8 (Simplex or Barrier) enum: Optimal Relaxed.

This status occurs only after acall to the Callable Library routine CPXf easopt or the
Concert Technology method f easOpt . A relaxation was successfully found and an
optimal solution for the model (if relaxed according to that relaxation) was installed.
The solution is optimal in the sense that the relaxation is minimal and that there is no
other minimal relaxation that would allow you to get a better value in the objective
function for the relaxed model.
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CPX_STAT_UNBOUNDED

CPX_STAT_

Category
Synopsis
Summary

Description

UNBOUNDED

Macro

CPX_STAT_UNBOUNDEDY)

2 (Simplex or Barrier) enum: Unbounded.

Model has an Unbounded ray
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CPX_SUM_SCALED_X 907
CPX_SUM_SLACK 908
CPX_SUM_X 909
CPXaddchannel 108
CPXaddcols 109
CPXaddfpdest 112
CPXaddfuncdest 113
CPXaddlazyconstraints 115
CPXaddqconstr 117
CPXaddrows 119
CPXaddsos 122
CPXaddusercuts 124
CPXbaropt 127
CPXbasicpresolve 128
CPXbinvacol 130
CPXbinvarow 131
CPXbinvcol 132
CPXbinvrow 133
CPXboundsa 134
CPXbranchcalIbackbranchbds 136
CPXbranchcallbackbranchconstraints 138
CPXbranchcallbackbranchgeneral 141
CPXbtran 144
CPXcheckaddcols 145
CPXcheckaddrows 146
CPXcheckax 147
CPXcheckchgcoeflist 149
CPXcheckcopyctype 151
CPXcheckcopylp 152
CPXcheckcopylpwnames 153
CPXcheckcopyqpsep 155
CPXcheckcopyquad 156
CPXcheckcopysos 157
CPXcheckpib 158
CPXcheckvals 160
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CPXchgcoef 164
CPXchgcoeflist 166
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CPXchgprobtype 177

CPXchgqpcoef 179
CPXchgrhs 180
CPXchgrngval 181
CPXchgrowname 182
CPXchgsense 184
CPXcloneprob 186
CPXcloseCPLEX 187
CPXcompletelp 188
CPXcopybase 189
CPXcopybasednorms 192
CPXcopyctype 194
CPXcopydnorms 196
CPXcopylp 198

CPX copylpwnames 202
CPXcopymipstart 206
CPXcopynettolp 208
CPXcopyobjname 209
CPXcopyorder 210
CPXcopypartialbase 212
CPXcopypnorms 215
CPXcopyprotected 217
CPXcopyqgpsep 219
CPXcopyquad 220
CPXcopysos 223
CPXcopystart 226
CPXcreateprob 229
CPXcrushform 231
CPXcrushpi 233
CPXcrushx 235
CPXcutcallbackadd 237
CPXcutcallbackaddlocal 239
CPXdelchannel 242
CPXdelcols 243
CPXdelfpdest 244
CPXdelfuncdest 245
CPXdelnames 247
CPXdelgconstrs 248
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CPXdelsetrows 251
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CPXdperwrite 259
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