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1 Class Index 2
1 Class Index
1.1 Class Hierarchy
This inheritance list is sorted roughly, but not completely, alphabetically:
AbcDualRowPivot 15
AbcDualRowDantzig 11
AbcDualRowSteepest 19
AbcMatrix 26
AbcMatrix2 39
AbcMatrix3 42
AbcNonLinearCost 45
AbcPrimalColumnPivot 53
AbcPrimalColumnDantzig 49
AbcPrimalColumnSteepest 58
AbcSimplexFactorization 101
AbcTolerancesEtc 116
AbcWarmStart 119
AbcWarmStartOrganizer 125

std::basic_fstream< char >
std::basic_fstream< wchar_t >
std::basic_ifstream< char >
std::basic_ifstream< wchar_t >
std::basic_ios< char >
std::basic_ios< wchar_t >
std::basic_iostream< char >
std::basic_iostream< wchar_t >
std::basic_istream< char >
std::basic_istream< wchar_t >
std::basic_istringstream< char >
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ClpGubDynamicMatrix 225
ClpPlusMinusOneMatrix 377
ClpMessage 287
ClpModel 288
ClpInterior 248
ClpPdco 372
ClpPredictorCorrector 389
ClpSimplex 420
AbcSimplex 63
AbcSimplexDual 93
AbcSimplexPrimal 109
ClpSimplexDual 466
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ClpSimplexOther 481
ClpSimplexPrimal 488
ClpSimplexNonlinear 476
ClpNetworkBasis 318
ClpNode 332
ClpNodeStuff 337
ClpNonLinearCost 342
ClpObjective 347
ClpLinearObjective 262
ClpQuadraticObjective 415
ClpPackedMatrix2 367
ClpPackedMatrix3 370
ClpPdcoBase 375
ClpPresolve 393
ClpPrimal ColumnPivot 401
ClpPrimalColumnDantzig 397
ClpPrimalColumnSteepest 406
ClpPrimalQuadraticDantzig 411
ClpSimplexProgress 496
ClpSolve 499
ClpTrustedData 503
CoinAbcAnyFactorization 503
CoinAbcDenseFactorization 511
CoinAbcTypeFactorization 516
CoinAbcStack 515
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CoinAbcStatistics
CoinAbcThreadInfo
ClpHashValue::CoinHashLink
dualColumnResult

Idiot

IdiotResult

Info

MyMessageHandler

Options

OsiClpSolverInterface

Outfo
ClpSimplexOther::parametricsData
AbcSimplexPrimal::pivotStruct
scatterStruct

CoinAbcTypeFactorization::scatterStruct

2 Class Index

2.1 Class List

Here are the classes, structs, unions and interfaces with brief descriptions:
AbcDualRowDantzig (Dual Row Pivot Dantzig Algorithm Class )
AbcDualRowPivot (Dual Row Pivot Abstract Base Class )
AbcDualRowSteepest (Dual Row Pivot Steepest Edge Algorithm Class )
AbcMatrix
AbcMatrix2

AbcMatrix3

515

516

539

539

540

544

544

547

549

553

593

593

594

594

594

11

15

26

39

42
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2.1 Class List 7

AbcNonLinearCost 45
AbcPrimalColumnDantzig (Primal Column Pivot Dantzig Algorithm
Class ) 49
AbcPrimalColumnPivot (Primal Column Pivot Abstract Base Class ) 53
AbcPrimalColumnSteepest (Primal Column Pivot Steepest Edge Algo-
rithm Class ) 58
AbcSimplex 63
AbcSimplexDual (This solves LPs using the dual simplex method ) 93

AbcSimplexFactorization (This just implements AbcFactorization when
an AbcMatrix object is passed ) 101

AbcSimplexPrimal (This solves LPs using the primal simplex method ) 109
AbcTolerancesEtc 116

AbcWarmStart (As CoinWarmStartBasis but with alternatives (Also uses

Clp status meaning for slacks) ) 119
AbcWarmStartOrganizer 125
blockStruct 127
blockStruct3 127
ClpNode::branchState 127
CbcOrClpParam (Very simple class for setting parameters ) 128
ClpCholeskyBase (Base class for Clp Cholesky factorization Will do better

factorization ) 133
ClpCholeskyDense 142
ClpCholeskyDenseC 145
ClpCholeskyMumps (Mumps class for Clp Cholesky factorization ) 146
ClpCholeskyTaucs (Taucs class for Clp Cholesky factorization ) 148
ClpCholeskyUfl (Ufl class for Clp Cholesky factorization ) 151
ClpCholeskyWssmp (Wssmp class for Clp Cholesky factorization ) 155
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ClpCholeskyWssmpKKT (WssmpKKT class for Clp Cholesky factoriza-

tion ) 157
ClpConstraint (Constraint Abstract Base Class ) 161
ClpConstraintLinear (Linear Constraint Class ) 164
ClpConstraintQuadratic (Quadratic Constraint Class ) 168

ClpDataSave (This is a tiny class where data can be saved round calls) 171

ClpDisasterHandler (Base class for Clp disaster handling ) 173
ClpDualRowDantzig (Dual Row Pivot Dantzig Algorithm Class ) 176
ClpDualRowPivot (Dual Row Pivot Abstract Base Class ) 179

ClpDualRowSteepest (Dual Row Pivot Steepest Edge Algorithm Class) 183

ClpDummyMatrix (This implements a dummy matrix as derived from
ClpMatrixBase ) 187

ClpDynamicExampleMatrix (This implements a dynamic matrix when we
have a limit on the number of "interesting rows'' ) 195

ClpDynamicMatrix (This implements a dynamic matrix when we have a
limit on the number of "interesting rows'' ) 202

ClpEventHandler (Base class for Clp event handling ) 213

ClpFactorization (This just implements CoinFactorization when an Clp-
MatrixBase object is passed ) 217

ClpGubDynamicMatrix (This implements Gub rows plus a ClpPackedMa-
trix ) 225

ClpGubMatrix (This implements Gub rows plus a ClpPackedMatrix ) 233

ClpHashValue 246
ClpInterior (This solves LPs using interior point methods ) 248
ClpLinearObjective (Linear Objective Class ) 262
ClpLsqr (This class implements LSQR ) 265
ClpMatrixBase (Abstract base class for Clp Matrices ) 269

ClpMessage (This deals with Clp messages (as against Osi messages etc) ) 287
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ClpModel 288

ClpNetworkBasis (This deals with Factorization and Updates for network
structures ) 318

ClpNetworkMatrix (This implements a simple network matrix as derived

from ClpMatrixBase ) 321
ClpNode 332
ClpNodeStuff 337
ClpNonLinearCost 342
ClpObjective (Objective Abstract Base Class ) 347
ClpPackedMatrix 351
ClpPackedMatrix2 367
ClpPackedMatrix3 370

ClpPdco (This solves problems in Primal Dual Convex Optimization ) 372
ClpPdcoBase (Abstract base class for tailoring everything for Pcdo ) 375

ClpPlusMinusOneMatrix (This implements a simple +- one matrix as de-

rived from ClpMatrixBase ) 377
ClpPredictorCorrector (This solves LPs using the predictor-corrector

method due to Mehrotra ) 389
ClpPresolve (This is the Clp interface to CoinPresolve ) 393

ClpPrimal ColumnDantzig (Primal Column Pivot Dantzig Algorithm Class
) 397

ClpPrimalColumnPivot (Primal Column Pivot Abstract Base Class ) 401

ClpPrimalColumnSteepest (Primal Column Pivot Steepest Edge Algo-

rithm Class ) 406
ClpPrimalQuadraticDantzig (Primal Column Pivot Dantzig Algorithm

Class ) 411
ClpQuadraticObjective (Quadratic Objective Class ) 415
ClpSimplex (This solves LPs using the simplex method ) 420
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ClpSimplexDual (This solves LPs using the dual simplex method ) 466

ClpSimplexNonlinear (This solves non-linear LPs using the primal simplex
method ) 476

ClpSimplexOther (This is for Simplex stuff which is neither dual nor pri-
mal ) 481

ClpSimplexPrimal (This solves LPs using the primal simplex method ) 488

ClpSimplexProgress (For saving extra information to see if looping ) 496
ClpSolve (This is a very simple class to guide algorithms ) 499
ClpTrustedData (For a structure to be used by trusted code ) 503

CoinAbcAnyFactorization (Abstract base class which also has some scalars
so can be used from Dense or Simp ) 503

CoinAbcDenseFactorization (This deals with Factorization and Updates
This is a simple dense version so other people can write a better one

) 511
CoinAbcStack 515
CoinAbcStatistics 515
CoinAbcThreadlInfo 516
CoinAbcTypeFactorization 516
ClpHashValue::CoinHashLink (Data ) 539
dualColumnResult 539
Idiot (This class implements a very silly algorithm ) 540
IdiotResult (For use internally ) 544

Info (xxxxxx++x DATA to be moved into protected section of ClpInterior ) 544

MyEventHandler (This is so user can trap events and do useful stuff ) 545
MyMessageHandler 547
Options (x#xxxxxx DATA to be moved into protected section of ClpInterior

) 549
OsiClpDisasterHandler 550
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OsiClpSolverInterface (Clp Solver Interface ) 553

Outfo (+xxxxxx+x DATA to be moved into protected section of ClpInterior )593

ClpSimplexOther::parametricsData 593
AbcSimplexPrimal::pivotStruct 594
scatterStruct 594
CoinAbcTypeFactorization::scatterStruct 594

3 Class Documentation

3.1 AbcDualRowDantzig Class Reference

Dual Row Pivot Dantzig Algorithm Class.
#include <AbcDualRowDantzig.hpp>

Inheritance diagram for AbcDualRowDantzig:

AbcDualRowPivot

AbcDualRowDantzig
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3.1 AbcDualRowDantzig Class Reference 12

Collaboration diagram for AbcDualRowDantzig:
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3.1 AbcDualRowDantzig Class Reference 13

Public Member Functions
Algorithmic methods

e virtual int pivotRow ()

Returns pivot row, -1 if none.

* virtual double updateWeights (CoinlndexedVector &input, CoinIndexed Vec-
tor &updatedColumn)
Updates weights and returns pivot alpha.

* virtual double updateWeights1 (Coinlndexed Vector &input, CoinIlndexed Vec-
tor &updateColumn)

Does most of work for weights and returns pivot alpha.

* virtual void updateWeightsOnly (Coinlndexed Vector &)
* virtual void updateWeights2 (Coinlndexed Vector &input, Coinlndexed Vector
&)

Actually updates weights.

* virtual void updatePrimalSolution (CoinIlndexedVector &input, double theta)

Updates primal solution (and maybe list of candidates) Uses input vector which it
deletes Computes change in objective function.

* virtual void saveWeights (AbcSimplex «model, int mode)

Saves any weights round factorization as pivot rows may change Will be empty
unless steepest edge (will save model) May also recompute infeasibility stuff 1)
before factorization 2) after good factorization (if weights empty may initialize) 3)
after something happened but no factorization (e.g.

* virtual void recomputelnfeasibilities ()

Recompute infeasibilities.

Constructors and destructors

AbcDualRowDantzig ()

Default Constructor.

* AbcDualRowDantzig (const AbcDualRowDantzig &)

Copy constructor.

e AbcDualRowDantzig & operator= (const AbcDualRowDantzig &rhs)

Assignment operator.

¢ virtual ~AbcDualRowDantzig ()
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3.1 AbcDualRowDantzig Class Reference 14

Destructor.

* virtual AbcDualRowPivot * clone (bool copyData=true) const
Clone.

3.1.1 Detailed Description
Dual Row Pivot Dantzig Algorithm Class. This is simplest choice - choose largest
infeasibility

Definition at line 19 of file AbcDualRowDantzig.hpp.

3.1.2 Member Function Documentation

3.1.2.1 virtual double AbcDualRowDantzig::updateWeights (
CoinIndexedVector & input, CoinlndexedVector & updatedColumn )
[virtual]

Updates weights and returns pivot alpha.
Also does FT update

Implements AbcDualRowPivot.

3.1.2.2 virtual double AbcDualRowDantzig::updateWeights1 (
CoinIndexedVector & input, CoinlndexedVector & updateColumn )
[virtual]

Does most of work for weights and returns pivot alpha.
Also does FT update

Implements AbcDualRowPivot.

3.1.2.3 virtual void AbcDualRowDantzig::saveWeights ( AbcSimplex x model,
int mode ) [virtual]

Saves any weights round factorization as pivot rows may change Will be empty unless
steepest edge (will save model) May also recompute infeasibility stuff 1) before factor-
ization 2) after good factorization (if weights empty may initialize) 3) after something
happened but no factorization (e.g.
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3.2 AbcDualRowPivot Class Reference 15

check for infeasible) 4) as 2 but restore weights from previous snapshot 5) for strong
branching - initialize , infeasibilities

Reimplemented from AbcDualRowPivot.

The documentation for this class was generated from the following file:

* AbcDualRowDantzig.hpp

3.2 AbcDualRowPivot Class Reference

Dual Row Pivot Abstract Base Class.
#include <AbcDualRowPivot.hpp>

Inheritance diagram for AbcDualRowPivot:

AbcDualRowPivot

AbcDualRowDantzig AbcDualRowSteepest
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Collaboration diagram for AbcDualRowPivot:
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3.2 AbcDualRowPivot Class Reference 17

Public Member Functions
Algorithmic methods

* virtual int pivotRow ()=0

Returns pivot row, -1 if none.

* virtual double updateWeights1 (CoinlndexedVector &input, CoinIndexed Vec-
tor &updateColumn)=0

Does most of work for weights and returns pivot alpha.

« virtual void updateWeightsOnly (CoinIndexed Vector &input)=0

* virtual double updateWeights (Coinlndexed Vector &input, Coinlndexed Vec-
tor &updateColumn)=0

* virtual void updateWeights2 (CoinIndexedVector &input, CoinIndexed Vector
&updateColumn)=0

Actually updates weights.

e virtual void updatePrimalSolution (CoinlndexedVector &updateColumn,
double theta)=0

Updates primal solution (and maybe list of candidates) Uses input vector which
it deletes Would be faster if we kept basic regions, but on other hand it means
everything is always in sync.

e virtual void updatePrimalSolutionAndWeights (CoinlndexedVector
&weightsVector, Coinlndexed Vector &updateColumn, double theta)
* virtual void saveWeights (AbcSimplex *model, int mode)

Saves any weights round factorization as pivot rows may change Will be empty
unless steepest edge (will save model) May also recompute infeasibility stuff 1)
before factorization 2) after good factorization (if weights empty may initialize) 3)
after something happened but no factorization (e.g.

* virtual void recomputelnfeasibilities ()

Recompute infeasibilities.

* virtual void checkAccuracy ()

checks accuracy and may re-initialize (may be empty)

* virtual void clearArrays ()
Gets rid of all arrays (may be empty).

* virtual bool looksOptimal () const

Returns true if would not find any row.

Constructors and destructors
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3.2 AbcDualRowPivot Class Reference 18

¢ AbcDualRowPivot ()

Default Constructor.

AbcDualRowPivot (const AbcDualRowPivot &)

Copy constructor.

* AbcDualRowPivot & operator= (const AbcDualRowPivot &rhs)

Assignment operator.

e virtual ~AbcDualRowPivot ()

Destructor.

* virtual AbcDualRowPivot * clone (bool copyData=true) const =0

Clone.

Other

* AbcSimplex * model ()

Returns model.

* void setModel (AbcSimplex snewmodel)
Sets model (normally to NULL).

* int type ()

Returns type (above 63 is extra information).

Protected Attributes
Protected member data

¢ AbcSimplex * model_

Pointer to model.

* int type_
Type of row pivot algorithm.

3.2.1 Detailed Description

Dual Row Pivot Abstract Base Class. Abstract Base Class for describing an interface
to an algorithm to choose row pivot in dual simplex algorithm. For some algorithms
e.g. Dantzig choice then some functions may be null.

Definition at line 23 of file AbcDualRowPivot.hpp.
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3.3 AbcDualRowSteepest Class Reference 19

3.2.2 Member Function Documentation

3.2.2.1 virtual double AbcDualRowPivot::updateWeights1 (
CoinIndexedVector & input, CoinlndexedVector & updateColumn )
[pure virtual]

Does most of work for weights and returns pivot alpha.
Also does FT update
Implemented in AbcDualRowDantzig, and AbcDualRowSteepest.

3.2.2.2 virtual void AbcDualRowPivot::saveWeights ( AbcSimplex x model,
int mode ) [virtual]

Saves any weights round factorization as pivot rows may change Will be empty unless
steepest edge (will save model) May also recompute infeasibility stuff 1) before factor-
ization 2) after good factorization (if weights empty may initialize) 3) after something
happened but no factorization (e.g.

check for infeasible) 4) as 2 but restore weights from previous snapshot 5) for strong
branching - initialize , infeasibilities

Reimplemented in AbcDualRowDantzig, and AbcDualRowSteepest.

The documentation for this class was generated from the following file:

* AbcDualRowPivot.hpp

3.3 AbcDualRowSteepest Class Reference

Dual Row Pivot Steepest Edge Algorithm Class.

#include <AbcDualRowSteepest.hpp>
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Inheritance diagram for AbcDualRowSteepest:

AbcDualRowPivot

AbcDualRowSteepest
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3.3 AbcDualRowSteepest Class Reference

Collaboration diagram for AbcDualRowSteepest:
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Public Types

¢ enum Persistence

enums for persistence

Public Member Functions
Algorithmic methods

e virtual int pivotRow ()

Returns pivot row, -1 if none.

* virtual double updateWeights (CoinlndexedVector &input, CoinIlndexedVec-
tor &updatedColumn)
Updates weights and returns pivot alpha.

* virtual double updateWeights1 (Coinlndexed Vector &input, CoinIlndexed Vec-
tor &updateColumn)

Does most of work for weights and returns pivot alpha.

* virtual void updateWeightsOnly (CoinIndexed Vector &input)
* virtual void updateWeights2 (CoinIndexed Vector &input, Coinlndexed Vector
&updateColumn)

Actually updates weights.

* virtual void updatePrimalSolution (CoinIlndexedVector &input, double theta)

Updates primal solution (and maybe list of candidates) Uses input vector which it
deletes.

e virtual void updatePrimalSolutionAndWeights (CoinIndexedVector
&weightsVector, Coinlndexed Vector &updateColumn, double theta)
* virtual void saveWeights (AbcSimplex *model, int mode)

Saves any weights round factorization as pivot rows may change Save model May
also recompute infeasibility stuff 1) before factorization 2) after good factorization
(if weights empty may initialize) 3) after something happened but no factorization
(e.g.

* virtual void recomputelnfeasibilities ()

Recompute infeasibilities.

* virtual void clearArrays ()

Gets rid of all arrays.

* virtual bool looksOptimal () const

Returns true if would not find any row.
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Constructors and destructors

* AbcDualRowSteepest (int mode=3)

Default Constructor 0 is uninitialized, 1 full, 2 is partial uninitialized, 3 starts as
2 but may switch to 1.

* AbcDualRowSteepest (const AbcDualRowSteepest &)
Copy constructor.

¢ AbcDualRowSteepest & operator= (const AbcDualRowSteepest &rhs)

Assignment operator.

* void fill (const AbcDualRowSteepest &rhs)
Fill most values.

e virtual ~AbcDualRowSteepest ()
Destructor.

* virtual AbcDualRowPivot * clone (bool copyData=true) const
Clone.

gets and sets

¢ int mode () const
Mode.

¢ void setPersistence (Persistence life)
Set/ get persistence.

* Persistence persistence () const
CoinlndexedVector * infeasible () const

Infeasible vector.

 CoinlndexedVector * weights () const
Weights vector.

* AbcSimplex * model () const
Model.

3.3.1 Detailed Description

Dual Row Pivot Steepest Edge Algorithm Class. See Forrest-Goldfarb paper for algo-
rithm

Definition at line 21 of file AbcDualRowSteepest.hpp.
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3.3.2 Constructor & Destructor Documentation

3.3.2.1 AbcDualRowSteepest::AbcDualRowSteepest ( int mode = 3 )

Default Constructor O is uninitialized, 1 full, 2 is partial uninitialized, 3 starts as 2 but
may switch to 1.

By partial is meant that the weights are updated as normal but only part of the infeasible
basic variables are scanned. This can be faster on very easy problems.

3.3.3 Member Function Documentation

3.3.3.1 virtual double AbcDualRowSteepest::updateWeights (
CoinIndexedVector & input, CoinIndexedVector & updatedColumn )
[virtual]

Updates weights and returns pivot alpha.
Also does FT update

Implements AbcDualRowPivot.

3.3.3.2 virtual double AbcDualRowSteepest::updateWeights1 (
CoinIndexedVector & input, CoinlndexedVector & updateColumn )
[virtual]

Does most of work for weights and returns pivot alpha.
Also does FT update

Implements AbcDualRowPivot.

3.3.3.3 virtual void AbcDualRowSteepest::saveWeights ( AbcSimplex x model,
int mode ) [virtual]

Saves any weights round factorization as pivot rows may change Save model May
also recompute infeasibility stuff 1) before factorization 2) after good factorization (if
weights empty may initialize) 3) after something happened but no factorization (e.g.

check for infeasible) 4) as 2 but restore weights from previous snapshot 5) for strong
branching - initialize (uninitialized) , infeasibilities
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Reimplemented from AbcDualRowPivot.

The documentation for this class was generated from the following file:

» AbcDualRowSteepest.hpp

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



26

3.4 AbcMatrix Class Reference

3.4 AbcMatrix Class Reference

Collaboration diagram for AbcMatrix:
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Public Member Functions
Useful methods

* CoinPackedMatrix * getPackedMatrix () const

Return a complete CoinPackedMatrix.

¢ bool isColOrdered () const

Whether the packed matrix is column major ordered or not.

* CoinBigIndex getNumElements () const

Number of entries in the packed matrix.

* int getNumCols () const

Number of columns.

¢ int getNumRows () const

Number of rows.

* void setModel (AbcSimplex *model)

Sets model.

* const double * getElements () const

A vector containing the elements in the packed matrix.

* double x getMutableElements () const

Mutable elements.

* const int * getIndices () const

A vector containing the minor indices of the elements in the packed matrix.

* int * getMutableIndices () const

A vector containing the minor indices of the elements in the packed matrix.

* const CoinBiglndex * getVectorStarts () const
Starts.

* CoinBiglndex * getMutableVectorStarts () const
* const int * getVectorLengths () const

The lengths of the major-dimension vectors.

* int * getMutableVectorLengths () const

The lengths of the major-dimension vectors.

» CoinBigIndex * rowStart () const

Row starts.
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¢ CoinBiglndex * rowEnd () const

Row ends.

¢ double * rowElements () const

Row elements.

* CoinSimplexInt * rowColumns () const

Row columns.

* CoinPackedMatrix * reverseOrderedCopy () const

Returns a new matrix in reverse order without gaps.

* CoinBiglndex countBasis (const int *whichColumn, int &numberColumnBa-
sic)

Returns number of elements in column part of basis.

¢ void fillBasis (const int *whichColumn, int &numberColumnBasic, int xrow,
int xstart, int srowCount, int *columnCount, CoinSimplexDouble xelement)

Fills in column part of basis.

« void fillBasis (const int *whichColumn, int &numberColumnBasic, int xrow,
int *start, int xrowCount, int *columnCount, long double xelement)

Fills in column part of basis.

* void scale (int numberRowsAlreadyScaled)

Scales and creates row copy.

¢ void createRowCopy ()

Creates row copy.

* void takeOutOfUseful (int sequence, CoinlndexedVector &spare)
Take out of useful.

¢ void putlntofUseful (int sequence, CoinlndexedVector &spare)

Put into useful.

* void inOutUseful (int sequenceln, int sequenceOut)

Put in and out for useful.

* void makeAllUseful (CoinlndexedVector &spare)
Make all useful.

* void sortUseful (CoinlndexedVector &spare)

Sort into useful.
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* void moveLargestToStart ()

Move largest in column to beginning (not used as doesn’t help factorization).

¢ void unpack (CoinlndexedVector &rowArray, int column) const

Unpacks a column into an CoinlndexedVector.

e void add (CoinlndexedVector &rowArray, int column, double multiplier)
const

Adds multiple of a column (or slack) into an Coinlndexedvector You can use quick-
Add to add to vector.

Matrix times vector methods

* void timesModifyExcludingSlacks (double scalar, const double *x, double
*y) const
Returny + A % scalar *xiny.

¢ void timesModifyIncludingSlacks (double scalar, const double *x, double *y)
const

Return y + A % scalar(+-1) *xiny.

* void timesIncludingSlacks (double scalar, const double *x, double *y) const
Return A x scalar (+-1) *xiny.

* void transposeTimesNonBasic (double scalar, const double xx, double xy)
const
Return A x scalar(+-1) xx + y in y.

* void transposeTimesAll (const double *x, double *y) const
Returny -A xxin y.

* void transposeTimesBasic (double scalar, const double *x, double *y) const
Return'y + A x scalar(+-1) xx in y.

* int transposeTimesNonBasic (double scalar, const CoinlndexedVector &x,
CoinlndexedVector &z) const
Return x * scalar x A/code> in z.

* double dualColumnl (const CoinlndexedVector &update, CoinPartitioned-
Vector &tableauRow, CoinPartitioned Vector &candidateList) const

gets sorted tableau row and a possible value of theta

¢ double dualColumnlRow (int iBlock, double upperThetaSlack, int &freeSe-
quence, const CoinlndexedVector &update, CoinPartitioned Vector &tableau-
Row, CoinPartitioned Vector &candidateList) const
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gets sorted tableau row and a possible value of theta

* double dualColumnlRowFew (int iBlock, double upperThetaSlack, int
&freeSequence, const CoinlndexedVector &update, CoinPartitionedVector
&tableauRow, CoinPartitioned Vector &candidateList) const

gets sorted tableau row and a possible value of theta

e double dualColumnlRow2 (double upperThetaSlack, int &freeSequence,
const CoinIndexedVector &update, CoinPartitionedVector &tableauRow,
CoinPartitioned Vector &candidateList) const

gets sorted tableau row and a possible value of theta

* double dualColumnlRowl1 (double upperThetaSlack, int &freeSequence,
const CoinlndexedVector &update, CoinPartitionedVector &tableauRow,
CoinPartitioned Vector &candidateList) const

gets sorted tableau row and a possible value of theta

¢ void dualColumnlPart (int iBlock, int &sequenceln, double &upperTheta,
const CoinIndexedVector &update, CoinPartitionedVector &tableauRow,
CoinPartitioned Vector &candidateList) const

gets sorted tableau row and a possible value of theta On input first,last give what
to scan On output is number in tableauRow and candidateList

¢ void rebalance () const

rebalance for parallel

 int pivotColumnDantzig (const CoinlndexedVector &updates, CoinParti-
tioned Vector &spare) const

Get sequenceln when Dantzig.

¢ int pivotColumnDantzig (int iBlock, bool doByRow, const CoinIndexed Vec-
tor &updates, CoinPartitionedVector &spare, double &bestValue) const

Get sequenceln when Dantzig (One block).

* int primalColumnRow (int iBlock, bool doByRow, const CoinIndexedVector
&update, CoinPartitioned Vector &tableauRow) const

gets tableau row - returns number of slacks in block

¢ int primalColumnRowAndDjs (int iBlock, const CoinIndexedVector &up-
dateTableau, const CoinlndexedVector &updateDjs, CoinPartitionedVector
&tableauRow) const

gets tableau row and dj row - returns number of slacks in block

* int chooseBestDj (int iBlock, const CoinlndexedVector &infeasibilities, const
double xweights) const
Chooses best weighted dj.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.4 AbcMatrix Class Reference 31

¢ int primalColumnDouble (int iBlock, CoinPartitionedVector &updateForT-
ableauRow, CoinPartitionedVector &updateForDjs, const CoinIndexedVec-
tor &updateForWeights, CoinPartitionedVector &spareColumnl, double
xinfeasibilities, double referenceln, double devex, unsigned int *reference,
double *weights, double scaleFactor) const
does steepest edge double or triple update If scaleFactor!=0 then use with tableau
row to update djs otherwise use updateForDjs Returns best sequence

* int primalColumnSparseDouble (int iBlock, CoinPartitioned Vector &update-
ForTableauRow, CoinPartitionedVector &updateForDjs, const Coinlndexed-
Vector &updateForWeights, CoinPartitionedVector &spareColumnl, double
xinfeasibilities, double referenceln, double devex, unsigned int xreference,
double «weights, double scaleFactor) const

does steepest edge double or triple update If scaleFactor!=0 then use with tableau
row to update djs otherwise use updateForDjs Returns best sequence

 int primalColumnDouble (CoinPartitionedVector &updateForTableauRow,
CoinPartitionedVector &updateForDjs, const CoinIndexedVector &update-
ForWeights, CoinPartitionedVector &spareColumnl, CoinlndexedVector
&infeasible, double referenceln, double devex, unsigned int *reference, dou-
ble xweights, double scaleFactor) const

does steepest edge double or triple update If scaleFactor!=0 then use with tableau
row to update djs otherwise use updateForDjs Returns best sequence

* void primalColumnSubset (int iBlock, const CoinIndexedVector &update,
const CoinPartitioned Vector &tableauRow, CoinPartitioned Vector &weights)
const

gets subset updates

* void partialPricing (double startFraction, double endFraction, int &bestSe-
quence, int &numberWanted)

Partial pricing.

* void subsetTransposeTimes (const CoinlndexedVector &x, CoinlndexedVec-
tor &z) const
Return x *Ain z but just for indices Already in z.

* void transposeTimes (const CoinlndexedVector &x, CoinlndexedVector &z)
const

Return —x *Ain z

Other

¢ CoinPackedMatrix * matrix () const
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Returns CoinPackedMatrix (non const).

* int minimumObjectsScan () const

Partial pricing tuning parameter - minimum number of "objects" to scan.

¢ void setMinimumObjectsScan (int value)
¢ int minimumGoodReducedCosts () const

Fartial pricing tuning parameter - minimum number of negative reduced costs to
get.

¢ void setMinimumGoodReducedCosts (int value)
¢ double startFraction () const

Current start of search space in matrix (as fraction).

¢ void setStartFraction (double value)
¢ double endFraction () const

Current end of search space in matrix (as fraction).

¢ void setEndFraction (double value)
* double savedBestDj () const

Current best reduced cost.

« void setSavedBestDj (double value)
* int originalWanted () const

Initial number of negative reduced costs wanted.

* void setOriginalWanted (int value)
e int currentWanted () const

Current number of negative reduced costs which we still need.

¢ void setCurrentWanted (int value)
* int savedBestSequence () const

Current best sequence.

* void setSavedBestSequence (int value)
¢ int *x startColumnBlock () const

Start of each column block.

e const int * blockStart () const
Start of each block (in stored).

* bool gotRowCopy () const
« int blockStart (int block) const

Start of each block (in stored).

¢ int numberColumnBlocks () const
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Number of actual column blocks.

int numberRowBlocks () const

Number of actual row blocks.

Constructors, destructor

AbcMatrix ()

Default constructor.

~AbcMatrix ()

Destructor.

Copy method

AbcMatrix (const AbcMatrix &)

The copy constructor.

AbcMatrix (const CoinPackedMatrix &)

The copy constructor from an CoinPackedMatrix.

AbcMatrix (const AbcMatrix &wholeModel, int numberRows, const int
swhichRows, int numberColumns, const int xwhichColumns)

Subset constructor (without gaps).

AbcMatrix (const CoinPackedMatrix &wholeModel, int numberRows, const
int xwhichRows, int numberColumns, const int *whichColumns)

AbcMatrix & operator= (const AbcMatrix &)

void copy (const AbcMatrix *from)

Copy contents - resizing if necessary - otherwise re-use memory.

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

CoinPackedMatrix * matrix_
Data.

AbcSimplex * model_
Model.

CoinBiglndex * rowStart_
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Start of each row (per block) - last lot are useless first all row starts for block 0,
then for block2 so NUMBER_ROW_BLOCKS+?2 times number rows.

¢ double * element_

Values by row.

e int * column_

Columns.

* int startColumnBlock_ [NUMBER_COLUMN_BLOCKS+1]

Start of each column block.

* int blockStart_ [NUMBER_ROW_BLOCKS+1]
Start of each block (in stored).

¢ int numberColumnBlocks_

Number of actual column blocks.

¢ int numberRowBlocks_

Number of actual row blocks.

¢ double startFraction_

Special row copy.

¢ double endFraction_

Current end of search space in matrix (as fraction).

¢ double savedBestDj_

Best reduced cost so far.

* int originalWanted_

Initial number of negative reduced costs wanted.

e int currentWanted_

Current number of negative reduced costs which we still need.

* int savedBestSequence_

Saved best sequence in pricing.

* int minimumObjectsScan_

Partial pricing tuning parameter - minimum number of "objects" to scan.

¢ int minimumGoodReducedCosts_

Partial pricing tuning parameter - minimum number of negative reduced costs to
get.
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3.4.1 Detailed Description

Definition at line 22 of file AbcMatrix.hpp.

3.4.2 Constructor & Destructor Documentation

3.4.2.1 AbcMatrix::AbcMatrix ( )

Default constructor.

3.4.2.2 AbcMatrix::AbcMatrix ( const AbcMatrix & )

The copy constructor.

3.4.2.3 AbcMatrix::AbcMatrix ( const CoinPackedMatrix & )

The copy constructor from an CoinPackedMatrix.

3.4.2.4 AbcMatrix::AbcMatrix ( const AbcMatrix & wholeModel, int
numberRows, constint x whichRows, int numberColumns, const int x
whichColumns )

Subset constructor (without gaps).

Duplicates are allowed and order is as given

3.4.3 Member Function Documentation

3.4.3.1 bool AbcMatrix::isColOrdered ( )const [inline]

Whether the packed matrix is column major ordered or not.

Definition at line 32 of file AbcMatrix.hpp.
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3.4.3.2 CoinBigIndex AbcMatrix::getNumElements ( ) const [inline]

Number of entries in the packed matrix.

Definition at line 36 of file AbcMatrix.hpp.

3.4.3.3 int AbcMatrix::getNumCols ( ) const [inline]

Number of columns.

Definition at line 40 of file AbcMatrix.hpp.

3.4.3.4 int AbcMatrix::getNumRows ( ) const [inline]

Number of rows.

Definition at line 44 of file AbcMatrix.hpp.

3.4.3.5 const intx AbcMatrix::getVectorLengths ( ) const [inline]

The lengths of the major-dimension vectors.

Definition at line 73 of file AbcMatrix.hpp.

3.4.3.6 intx AbcMatrix::getMutableVectorLengths ( ) const [inline]

The lengths of the major-dimension vectors.

Definition at line 77 of file AbcMatrix.hpp.

3.4.3.7 void AbcMatrix::timesModifyExcludingSlacks ( double scalar, const
double « x, double x y ) const

Returny + A % scalar xxiny.
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Precondition

x must be of size numColumns ()
y must be of size numRows ()

3.4.3.8 void AbcMatrix::timesModifyIncludingSlacks ( double scalar, const
double * x, double x y ) const

Returny + A % scalar (+-1) xxiny.

Precondition

x must be of size numColumns () +numRows ()
y must be of size numRows ()

3.4.3.9 void AbcMatrix::timesIncludingSlacks ( double scalar, const double *
x, double % y ) const

Return A % scalar (+-1) xxiny.

Precondition

x must be of size numColumns () +numRows ()
y must be of size numRows ()

3.4.3.10 void AbcMatrix::transposeTimesNonBasic ( double scalar, const
double *« x, double x y ) const

Return A * scalar(+-1) *x + y in y.

Precondition

x must be of size numRows ()
y must be of size numRows () +numColumnmns ()
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3.4.3.11 void AbcMatrix::transposeTimesAll ( const double x x, double x y )
const

Returny - A x xin y.

Precondition

x must be of size numRows ()
y must be of size numRows () +numColumns ()

3.4.3.12 void AbcMatrix::transposeTimesBasic ( double scalar, const double x
x, double x y ) const

Return y + A * scalar(+-1) *x in y.

Precondition

x must be of size numRows ()
y must be of size numRows ()

3.4.3.13 int AbcMatrix::transposeTimesNonBasic ( double scalar, const
CoinIndexedVector & x, CoinIndexedVector & z ) const

Return x * scalar x A/code> in =z.

Note - x unpacked mode - z packed mode including slacks All these return atLo/atUp
first then free/superbasic number of first set returned pivotVariable is extended to have
that order reversePivotVariable used to update that list free/superbasic only stored in
normal format can use spare array to get this effect may put djs alongside atLo/atUp
Squashes small elements and knows about AbcSimplex

3.4.3.14 void AbcMatrix::subsetTransposeTimes ( const CoinIndexedVector &
x, CoinlndexedVector & z ) const

Return x *A in z but just for indices Already in z.

Note - z always packed mode
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3.4.3.15 int AbcMatrix::minimumObjectsScan ( ) const [inline]

Partial pricing tuning parameter - minimum number of "objects" to scan.
e.g. number of Gub sets but could be number of variables

Definition at line 294 of file AbcMatrix.hpp.

3.44 Member Data Documentation

3.44.1 double AbcMatrix::startFraction_ [protected]

Special row copy.
Special column copy Current start of search space in matrix (as fraction)
Definition at line 453 of file AbcMatrix.hpp.

The documentation for this class was generated from the following file:

* AbcMatrix.hpp

3.5 AbcMatrix2 Class Reference

Public Member Functions
Useful methods

* void transposeTimes (const AbcSimplex xmodel, const CoinPackedMatrix
xrowCopy, const CoinlndexedVector &x, CoinIlndexedVector &spareArray,
CoinIndexedVector &z) const

Return x « -1 % A in z.

¢ bool usefullnfo () const

Returns true if copy has useful information.

Constructors, destructor

¢ AbcMatrix2 ()

Default constructor.

e AbcMatrix2 (AbcSimplex smodel, const CoinPackedMatrix *xrowCopy)

Constructor from copy.
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e ~AbcMatrix2 ()

Destructor.

Copy method

¢ AbcMatrix2 (const AbcMatrix2 &)

The copy constructor.

¢ AbcMatrix2 & operator= (const AbcMatrix2 &)

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

* int numberBlocks_
Number of blocks.

¢ int numberRows_

Number of rows.

e int * offset_
Column offset for each block (plus one at end).

* unsigned short * count_

Counts of elements in each part of row.

* CoinBiglndex * rowStart_

Row starts.

* unsigned short * column_

columns within block

¢ double * work

work arrays

3.5.1 Detailed Description

Definition at line 495 of file AbcMatrix.hpp.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.5 AbcMatrix2 Class Reference 41

3.5.2 Constructor & Destructor Documentation

3.5.2.1 AbcMatrix2::AbcMatrix2 ( )

Default constructor.

3.5.2.2 AbcMatrix2::AbcMatrix2 ( AbcSimplex x model, const
CoinPackedMatrix x rowCopy )

Constructor from copy.

3.5.2.3 AbcMatrix2::AbcMatrix2 ( const AbcMatrix2 & )

The copy constructor.

3.5.3 Member Function Documentation

3.5.3.1 void AbcMatrix2::transposeTimes ( const AbcSimplex * model,
const CoinPackedMatrix x rowCopy, const CoinlndexedVector & x,
CoinIndexedVector & spareArray, CoinlndexedVector & z ) const

Returnx * -1 x A in z.

Note - x packed and z will be packed mode Squashes small elements and knows about
AbcSimplex

The documentation for this class was generated from the following file:

* AbcMatrix.hpp
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3.6 AbcMatrix3 Class Reference

Collaboration diagram for AbcMatrix3:

blockStruct

}

block
I
|

AbcMatrix3

Public Member Functions
Useful methods

* void transposeTimes (const AbcSimplex xmodel, const double *pi, Coinln-
dexedVector &output) const

Return x * -1 % A in z.

¢ void transposeTimes2 (const AbcSimplex xmodel, const double *pi, Coinln-
dexedVector &djl, const double xpiWeight, double referenceln, double de-
vex, unsigned int xreference, double xweights, double scaleFactor)

Updates two arrays for steepest.

Constructors, destructor

¢ AbcMatrix3 ()

Default constructor.

¢ AbcMatrix3 (AbcSimplex *model, const CoinPackedMatrix *columnCopy)

Constructor from copy.

e ~AbcMatrix3 ()

Destructor.
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Copy method

¢ AbcMatrix3 (const AbcMatrix3 &)

The copy constructor.

* AbcMatrix3 & operator= (const AbcMatrix3 &)

Sort methods

* void sortBlocks (const AbcSimplex *model)
Sort blocks.

* void swapOne (const AbcSimplex xmodel, const AbcMatrix xmatrix, int iCol-
umn)

Swap one variable.

Protected Attributes
Data members
The data members are protected to allow access for derived classes.

¢ int numberBlocks_
Number of blocks.

e int numberColumns_

Number of columns.

e int * column_

Column indices and reverse lookup (within block).

¢ CoinBigIndex x start_
Starts for odd/long vectors.

* int * Tow_

Rows.

¢ double * element_

Elements.

¢ blockStruct * block_
Blocks (ordinary start at 0 and go to first block).
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3.6.1 Detailed Description

Definition at line 564 of file AbcMatrix.hpp.

3.6.2 Constructor & Destructor Documentation

3.6.2.1 AbcMatrix3::AbcMatrix3 ( )

Default constructor.

3.6.2.2 AbcMatrix3::AbcMatrix3 ( AbcSimplex x model, const
CoinPackedMatrix « columnCopy )

Constructor from copy.

3.6.2.3 AbcMatrix3::AbcMatrix3 ( const AbcMatrix3 & )

The copy constructor.

3.6.3 Member Function Documentation

3.6.3.1 void AbcMatrix3::transposeTimes ( const AbcSimplex * model, const
double x pi, CoinIndexedVector & output ) const

Returnx * -1 % A in z.

Note - x packed and z will be packed mode Squashes small elements and knows about
AbcSimplex

The documentation for this class was generated from the following file:

* AbcMatrix.hpp
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3.7 AbcNonLinearCost Class Reference

Collaboration diagram for AbcNonLinearCost:
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Public Member Functions

Constructors, destructor

e AbcNonLinearCost ()

Default constructor.

* AbcNonLinearCost (AbcSimplex xmodel)

Constructor from simplex.

¢ ~AbcNonLinearCost ()

Destructor.

AbcNonLinearCost (const AbcNonLinearCost &)
* AbcNonLinearCost & operator= (const AbcNonLinearCost &)

Actual work in primal

 void checkInfeasibilities (double oldTolerance=0.0)

Changes infeasible costs and computes number and cost of infeas Puts all non-
basic (non free) variables to bounds and all free variables to zero if oldTolerance
is non-zero

— but does not move those <= oldTolerance away.

* void checkInfeasibilities (int numberInArray, const int xindex)

Changes infeasible costs for each variable The indices are row indices and need
converting to sequences.

¢ void checkChanged (int numberInArray, Coinlndexed Vector xupdate)

Puts back correct infeasible costs for each variable The input indices are row
indices and need converting to sequences for costs.

* void goThru (int numberInArray, double multiplier, const int *index, const
double xwork, double *rhs)

Goes through one bound for each variable.

* void goBack (int numberInArray, const int xindex, double *rhs)

Takes off last iteration (i.e.

* void goBackAll (const CoinlndexedVector supdate)

Puts back correct infeasible costs for each variable The input indices are row
indices and need converting to sequences for costs.

¢ void zapCosts ()

Temporary zeroing of feasible costs.

¢ void refreshCosts (const double xcolumnCosts)
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Refreshes costs always makes row costs zero.

¢ void feasibleBounds ()

Puts feasible bounds into lower and upper.

¢ void refresh ()

Refresh - assuming regions OK.

¢ void refreshFromPerturbed (double tolerance)

Refresh - from original.

* double setOne (int sequence, double solutionValue)

Sets bounds and cost for one variable Returns change in cost May need to be inline
for speed.

¢ double setOneBasic (int iRow, double solutionValue)

Sets bounds and cost for one variable Returns change in cost May need to be inline
for speed.

* int setOneOutgoing (int sequence, double &solutionValue)

Sets bounds and cost for outgoing variable may change value Returns direction.

¢ double nearest (int iRow, double solutionValue)

Returns nearest bound.

* double changelnCost (int, double alpha) const

Returns change in cost - one down if alpha >0.0, up if <0.0 Value is current - new.
¢ double changeUpInCost (int) const

¢ double changeDownInCost (int) const
* double changelnCost (int iRow, double alpha, double &rhs)

This also updates next bound.

Gets and sets

¢ int numberlnfeasibilities () const

Number of infeasibilities.

* double changelnCost () const

Change in cost.

¢ double feasibleCost () const

Feasible cost.

* double feasibleReportCost () const

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.7 AbcNonLinearCost Class Reference 48

Feasible cost with offset and direction (i.e. for reporting).

¢ double sumInfeasibilities () const

Sum of infeasibilities.

* double largestInfeasibility () const
Largest infeasibility.

* double averageTheta () const
Average theta.

« void setAverageTheta (double value)
void setChangeIlnCost (double value)

Private functions to deal with infeasible regions

* unsigned char * statusArray () const
* int getCurrentStatus (int sequence)
¢ void validate ()

For debug.

3.7.1 Detailed Description

Definition at line 70 of file AbcNonLinearCost.hpp.

3.7.2 Constructor & Destructor Documentation

3.7.2.1 AbcNonLinearCost::AbcNonLinearCost ( AbcSimplex * model )

Constructor from simplex.

This will just set up wasteful arrays for linear, but later may do dual analysis and even
finding duplicate columns .

3.7.3 Member Function Documentation

3.7.3.1 void AbcNonLinearCost::checkChanged ( int numberInArray,
CoinIndexedVector * update )

Puts back correct infeasible costs for each variable The input indices are row indices
and need converting to sequences for costs.
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On input array is empty (but indices exist). On exit just changed costs will be stored as
normal CoinIndexedVector

3.7.3.2 void AbcNonLinearCost::goThru ( int rnumberInArray, double
multiplier, constint x index, const double x work, double x rhs )

Goes through one bound for each variable.

If multiplierswork[iRow] >0 goes down, otherwise up. The indices are row indices and
need converting to sequences Temporary offsets may be set Rhs entries are increased

3.7.3.3 void AbcNonLinearCost::goBack ( int numberInArray, const int x
index, double x rhs )

Takes off last iteration (i.e.

offsets closer to 0)

3.7.3.4 void AbcNonLinearCost::goBackAll ( const CoinIndexed Vector
update )

Puts back correct infeasible costs for each variable The input indices are row indices
and need converting to sequences for costs.

At the end of this all temporary offsets are zero

The documentation for this class was generated from the following file:

* AbcNonLinearCost.hpp

3.8 AbcPrimalColumnDantzig Class Reference

Primal Column Pivot Dantzig Algorithm Class.

#include <AbcPrimalColumnDantzig.hpp>
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Inheritance diagram for AbcPrimalColumnDantzig:

AbcPrimalColumnPivot

AbcPrimalColumnDantzig
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Collaboration diagram for AbcPrimalColumnDantzig:
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Public Member Functions
Algorithmic methods

* virtual int pivotColumn (CoinPartitionedVector *updates, CoinPartitioned-
Vector xspareRow2, CoinPartitioned Vector *spareColumnl)

Returns pivot column, -1 if none.

¢ virtual void saveWeights (AbcSimplex xmodel, int)

Just sets model.

Constructors and destructors

AbcPrimalColumnDantzig ()

Default Constructor.

AbcPrimalColumnDantzig (const AbcPrimalColumnDantzig &)

Copy constructor.

AbcPrimalColumnDantzig & operator= (const AbcPrimalColumnDantzig
&rhs)

Assignment operator.

e virtual ~AbcPrimalColumnDantzig ()

Destructor.

¢ virtual AbcPrimalColumnPivot * clone (bool copyData=true) const
Clone.

3.8.1 Detailed Description

Primal Column Pivot Dantzig Algorithm Class. This is simplest choice - choose largest
infeasibility

Definition at line 19 of file AbcPrimalColumnDantzig.hpp.
3.8.2 Member Function Documentation
3.8.2.1 virtual int AbcPrimalColumnDantzig::pivotColumn (

CoinPartitioned Vector x updates, CoinPartitionedVector * spareRow2,
CoinPartitioned Vector x spareColumnl ) [virtual]
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Returns pivot column, -1 if none.

Lumbers over all columns - slow The Packed CoinIndexedVector updates has cost up-
dates - for normal LP that is just +-weight where a feasibility changed. It also has
reduced cost from last iteration in pivot row Can just do full price if you really want to
be slow

Implements AbcPrimalColumnPivot.

The documentation for this class was generated from the following file:

* AbcPrimalColumnDantzig.hpp

3.9 AbcPrimalColumnPivot Class Reference

Primal Column Pivot Abstract Base Class.
#include <AbcPrimalColumnPivot.hpp>

Inheritance diagram for AbcPrimalColumnPivot:

AbcPrimalColumnPivot

AbcPrimalColumnDantzig AbcPrimalColumnSteepest
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Collaboration diagram for AbcPrimalColumnPivot:
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Public Member Functions

Algorithmic methods

virtual int pivotColumn (CoinPartitionedVector xupdates, CoinPartitioned-
Vector xspareRow2, CoinPartitioned Vector *spareColumn1)=0

Returns pivot column, -1 if none.

virtual void updateWeights (CoinlndexedVector xinput)
Updates weights - part 1 (may be empty).

virtual void saveWeights (AbcSimplex *model, int mode)=0

Saves any weights round factorization as pivot rows may change Will be empty
unless steepest edge (will save model) May also recompute infeasibility stuff 1)
before factorization 2) after good factorization (if weights empty may initialize) 3)
after something happened but no factorization (e.g.

virtual int pivotRow (double &way)

Signals pivot row choice: -2 (default) - use normal pivot row choice -1 to
numberRows-1 - use this (will be checked) way should be -1 to go to lower bound,
+1 to upper bound.

virtual void clearArrays ()
Gets rid of all arrays (may be empty).

virtual bool looksOptimal () const

Returns true if would not find any column.

virtual void setLooksOptimal (bool flag)
Sets optimality flag (for advanced use).

Constructors and destructors

AbcPrimalColumnPivot ()

Default Constructor.

AbcPrimalColumnPivot (const AbcPrimalColumnPivot &)

Copy constructor.

AbcPrimalColumnPivot & operator= (const AbcPrimalColumnPivot &rhs)

Assignment operator.

virtual ~AbcPrimalColumnPivot ()

Destructor.
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e virtual AbcPrimalColumnPivot * clone (bool copyData=true) const =0

Clone.

Other

* AbcSimplex * model ()

Returns model.

* void setModel (AbcSimplex snewmodel)

Sets model.

* int type ()

Returns type (above 63 is extra information).

e virtual int numberSprintColumns (int &numberlterations) const
Returns number of extra columns for sprint algorithm - 0 means off.

* virtual void switchOffSprint ()
Switch off sprint idea.

* virtual void maximumPivotsChanged ()

Called when maximum pivots changes.

Protected Attributes
Protected member data

* AbcSimplex * model_

Pointer to model.

* int type_
Type of column pivot algorithm.

* bool looksOptimal_
Says if looks optimal (normally computed).

3.9.1 Detailed Description

Primal Column Pivot Abstract Base Class. Abstract Base Class for describing an in-
terface to an algorithm to choose column pivot in primal simplex algorithm. For some
algorithms e.g. Dantzig choice then some functions may be null. For Dantzig the only
one of any importance is pivotColumn.
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If you wish to inherit from this look at AbcPrimalColumnDantzig.cpp as that is sim-
plest version.

Definition at line 26 of file AbcPrimalColumnPivot.hpp.

3.9.2 Member Function Documentation

3.9.2.1 virtual int AbcPrimalColumnPivot::pivotColumn (
CoinPartitioned Vector x updates, CoinPartitionedVector * spareRow2,
CoinPartitioned Vector x spareColumnl ) [pure virtual]

Returns pivot column, -1 if none.

Normally updates reduced costs using result of last iteration before selecting incoming
column.

The Packed CoinlndexedVector updates has cost updates - for normal LP that is just
+-weight where a feasibility changed. It also has reduced cost from last iteration in
pivot row

Inside pivotColumn the pivotRow_ and reduced cost from last iteration are also used.

So in the simplest case i.e. feasible we compute the row of the tableau corresponding
to last pivot and add a multiple of this to current reduced costs.

We can use other arrays to help updates

Implemented in AbcPrimalColumnDantzig, and AbcPrimalColumnSteepest.

3.9.2.2 virtual void AbcPrimalColumnPivot::saveWeights ( AbcSimplex
model, int mode ) [pure virtual]

Saves any weights round factorization as pivot rows may change Will be empty unless
steepest edge (will save model) May also recompute infeasibility stuff 1) before factor-
ization 2) after good factorization (if weights empty may initialize) 3) after something
happened but no factorization (e.g.

check for infeasible) 4) as 2 but restore weights from previous snapshot 5) forces some
initialization e.g. weights Also sets model

Implemented in AbcPrimalColumnDantzig, and AbcPrimalColumnSteepest.
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3.9.2.3 virtual int AbcPrimalColumnPivot::numberSprintColumns ( int &
numberlterations ) const [virtual]

Returns number of extra columns for sprint algorithm - O means off.
Also number of iterations before recompute

The documentation for this class was generated from the following file:

* AbcPrimalColumnPivot.hpp

3.10 AbcPrimalColumnSteepest Class Reference

Primal Column Pivot Steepest Edge Algorithm Class.
#include <AbcPrimalColumnSteepest.hpp>

Inheritance diagram for AbcPrimalColumnSteepest:

AbcPrimalColumnPivot

AbcPrimalColumnSteepest
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Collaboration diagram for AbcPrimalColumnSteepest:
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Public Types

e enum Persistence

enums for persistence

Public Member Functions

Algorithmic methods

virtual int pivotColumn (CoinPartitionedVector xupdates, CoinPartitioned-
Vector sspareRow2, CoinPartitioned Vector *spareColumn1)

Returns pivot column, -1 if none.

void  justDjs  (CoinIndexedVector  xupdates, CoinIndexedVector
*spareColumnl)

Just update djs.

int partialPricing (CoinIndexedVector xupdates, int numberWanted, int num-
berLook)

Update djs doing partial pricing (dantzig).

void djsAndDevex (CoinlndexedVector xupdates, CoinlndexedVector
xspareRow2, CoinIndexed Vector *spareColumnl)

Update djs, weights for Devex using djs.

void djsAndDevex2 (CoinlndexedVector xupdates, CoinlndexedVector
xspareColumn1)

Update djs, weights for Devex using pivot row.

void justDevex (CoinlndexedVector sxupdates, CoinlndexedVector
xspareColumnl1)

Update weights for Devex.

int doSteepestWork (CoinPartitioned Vector xupdates, CoinPartitioned Vector
xspareRow?2, CoinPartitioned Vector sspareColumnl, int type)

Does steepest work type - 0 - just djs 1 - just steepest 2 - both using scaleFactor 3
- both using extra array.

virtual void updateWeights (CoinlndexedVector xinput)

Updates weights - part 1 - also checks accuracy.

void checkAccuracy (int sequence, double relativeTolerance, Coinlndexed-
Vector srowArrayl)

Checks accuracy - just for debug.
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void initializeWeights ()

Initialize weights.

virtual void saveWeights (AbcSimplex xmodel, int mode)

Save weights - this may initialize weights as well mode is - 1) before factorization
2) after factorization 3) just redo infeasibilities 4) restore weights 5) at end of
values pass (so need initialization).

virtual void unrollWeights ()
Gets rid of last update.

virtual void clearArrays ()

Gets rid of all arrays.

virtual bool looksOptimal () const

Returns true if would not find any column.

virtual void maximumPivotsChanged ()

Called when maximum pivots changes.

gets and sets

int mode () const
Mode.

Constructors and destructors

AbcPrimalColumnSteepest (int mode=3)

Default Constructor 0 is exact devex, 1 full steepest, 2 is partial exact devex 3
switches between 0 and 2 depending on factorization 4 starts as partial dantzig/de-
vex but then may switch between 0 and 2.

AbcPrimalColumnSteepest (const AbcPrimalColumnSteepest &rhs)

Copy constructor.

AbcPrimalColumnSteepest & operator= (const AbcPrimalColumnSteepest
&rhs)

Assignment operator.

virtual ~AbcPrimalColumnSteepest ()

Destructor.

virtual AbcPrimalColumnPivot * clone (bool copyData=true) const
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Clone.

Private functions to deal with devex

¢ bool reference (int i) const

reference would be faster using AbcSimplex’s status_, but I prefer to keep modu-
larity.

¢ void setReference (int i, bool trueFalse)
¢ void setPersistence (Persistence life)

Set/ get persistence.

¢ Persistence persistence () const

3.10.1 Detailed Description
Primal Column Pivot Steepest Edge Algorithm Class. See Forrest-Goldfarb paper for
algorithm

Definition at line 23 of file AbcPrimalColumnSteepest.hpp.

3.10.2 Constructor & Destructor Documentation

3.10.2.1 AbcPrimalColumnSteepest::AbcPrimalColumnSteepest ( int mode =
3)

Default Constructor 0 is exact devex, 1 full steepest, 2 is partial exact devex 3 switches
between 0 and 2 depending on factorization 4 starts as partial dantzig/devex but then
may switch between 0 and 2.

By partial exact devex is meant that the weights are updated as normal but only part of
the nonbasic variables are scanned. This can be faster on very easy problems.

3.10.3 Member Function Documentation
3.10.3.1 virtual int AbcPrimalColumnSteepest::pivotColumn (

CoinPartitioned Vector * updates, CoinPartitionedVector x
spareRow2, CoinPartitionedVector x spareColumnl ) [virtuall]

Returns pivot column, -1 if none.
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The Packed CoinlndexedVector updates has cost updates - for normal LP that is just
+-weight where a feasibility changed. It also has reduced cost from last iteration in
pivot row Parts of operation split out into separate functions for profiling and speed

Implements AbcPrimalColumnPivot.

The documentation for this class was generated from the following file:

* AbcPrimalColumnSteepest.hpp

3.11 AbcSimplex Class Reference

Inheritance diagram for AbcSimplex:

ClpModel
A

ClpSimplex
A

AbcSimplex

AbcSimplexDual AbcSimplexPrimal
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Collaboration diagram for AbcSimplex:
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Public Types
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enums for status of various sorts.
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Public Member Functions

* void defaultFactorizationFrequency ()

If user left factorization frequency then compute.

Constructors and destructor and copy

¢ AbcSimplex (bool emptyMessages=false)

Default constructor.

* AbcSimplex (const AbcSimplex &rhs)

Copy constructor.

e AbcSimplex (const ClpSimplex &rhs)

Copy constructor from model.

* AbcSimplex (const ClpSimplex xwholeModel, int numberRows, const int
swhichRows, int numberColumns, const int *whichColumns, bool drop-
Names=true, bool droplntegers=true, bool fixOthers=false)

Subproblem constructor.

¢ AbcSimplex (const AbcSimplex xwholeModel, int numberRows, const int
s«whichRows, int numberColumns, const int *whichColumns, bool drop-
Names=true, bool dropIntegers=true, bool fixOthers=false)

Subproblem constructor.

e AbcSimplex (AbcSimplex swholeModel, int numberColumns, const int
xwhichColumns)

This constructor modifies original AbcSimplex and stores original stuff in created
AbcSimplex.

* void originalModel (AbcSimplex xminiModel)
This copies back stuff from miniModel and then deletes miniModel.

* AbcSimplex (const ClpSimplex *clpSimplex)

This constructor copies from ClpSimplex.

¢ void putBackSolution (ClpSimplex *simplex)
Put back solution into ClpSimplex.

¢ void makeBaseModel ()

Array persistence flag If O then as now (delete/new) I then only do arrays if bigger
needed 2 as 1 but give a bit extra if bigger needed.

 void deleteBaseModel ()
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Switch off base model.

* AbcSimplex * baseModel () const

See if we have base model.

* void setToBaseModel (AbcSimplex sxmodel=NULL)
Reset to base model (just size and arrays needed) If model NULL use internal copy.

e AbcSimplex & operator= (const AbcSimplex &rhs)

Assignment operator. This copies the data.

e ~AbcSimplex ()

Destructor.

Functions most useful to user

e int dual ()
Dual algorithm - see AbcSimplexDual.hpp for method.

¢ int doAbcDual ()
* int primal (int if ValuesPass)

Primal algorithm - see AbcSimplexPrimal.hpp for method.

¢ int doAbcPrimal (int ifValuesPass)
* CoinWarmStartBasis * getBasis () const

Returns a basis (to be deleted by user).

* void setFactorization (AbcSimplexFactorization &factorization)

Fasses in factorization.

* AbcSimplexFactorization * swapFactorization (AbcSimplexFactorization
«factorization)

Swaps factorization.

¢ AbcSimplexFactorization * getEmptyFactorization ()

Gets clean and emptyish factorization.

* int tightenPrimalBounds ()
Tightens primal bounds to make dual faster.

¢ void setDualRowPivotAlgorithm (AbcDualRowPivot &choice)

Sets row pivot choice algorithm in dual.

¢ void setPrimalColumnPivotAlgorithm (AbcPrimalColumnPivot &choice)

Sets column pivot choice algorithm in primal.
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most useful gets and sets

* AbcSimplexFactorization * factorization () const

factorization

* int factorizationFrequency () const

Factorization frequency.

¢ void setFactorizationFrequency (int value)
¢ int maximumAbcNumberRows () const

Maximum rows.

¢ int maximumNumberTotal () const

Maximum Total.

¢ int maximumTotal () const
* bool isObjectiveLimitTestValid () const

Return true if the objective limit test can be relied upon.

¢ int numberTotal () const

Number of variables (includes spare rows).

¢ int numberTotalWithoutFixed () const

Number of variables without fixed to zero (includes spare rows).

* CoinPartitioned Vector * useful Array (int index)
Useful arrays (0,1,2,3,4,5,6,7).

* CoinPartitionedVector * usefulArray (int index) const
* double clpObjectiveValue () const

Objective value.

* int x pivotVariable () const

Basic variables pivoting on which rows may be same as toExternal but may be as
at invert.

* int stateOfProblem () const

State of problem.

¢ void setStateOfProblem (int value)
State of problem.

¢ double * scaleFromExternal () const
Points from external to internal.
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Functions less likely to be useful to casual user

double * scaleToExternal () const

Scale from primal internal to external (in external order) Or other way for dual.

double * rowScale2 () const

corresponds to rowScale etc

double * inverseRowScale2 () const
double * inverseColumnScale2 () const
double * columnScale2 () const

int arrayForDualColumn () const
double upperTheta () const

upper theta from dual column

int arrayForReplaceColumn () const
int arrayForFlipBounds () const

int arrayForFlipRhs () const

int arrayForBtran () const

int arrayForFtran () const

int arrayForTableauRow () const
double valueIncomingDual () const

value of incoming variable (in Dual)

const double * getColSolution () const

Get pointer to array[getNumCols()] of primal solution vector.

const double * getRowPrice () const

Get pointer to array[getNumRows()] of dual prices.

const double * getReducedCost () const

Get a pointer to array[getNumCols()] of reduced costs.

const double * getRowActivity () const

Get pointer to array[getNumRows()] of row activity levels (constraint matrix times

the solution vector.

* int getSolution ()

Given an existing factorization computes and checks primal and dual solutions.

¢ void setClpSimplexObjectiveValue ()

Sets objectiveValue_ from rawObjectiveValue_.

e void setupDualValuesPass (const double

+fakePrimals, int type)

sfakeDuals, const double
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Sets dual values pass djs using unscaled duals type I - values pass type 2 - just use
as infeasibility weights type 3 - as 2 but crash.

¢ double minimizationObjective Value () const

Gets objective value with all offsets but as for minimization.

¢ double currentDualTolerance () const

Current dualTolerance (will end up as dualTolerance_).

¢ vyoid setCurrentDualTolerance (double value)
¢ AbcNonLinearCost * abcNonLinearCost () const

Return pointer to details of costs.

* double * perturbationSaved () const

Perturbation (fixed) - is just scaled random numbers.

* double acceptablePivot () const

Acceptable pivot for this iteration.

* int ordinary Variables () const

Set to 1 if no free or super basic.

¢ int numberOrdinary () const

Number of ordinary (lo/up) in tableau row.

¢ void setNumberOrdinary (int number)

Set number of ordinary (lo/up) in tableau row.

¢ double currentDualBound () const
Current dualBound (will end up as dualBound_).

¢ AbcDualRowPivot x dualRowPivot () const

dual row pivot choice

¢ AbcPrimalColumnPivot % primalColumnPivot () const

primal column pivot choice

e AbcMatrix * abcMatrix () const
Abc Matrix.

* int internalFactorize (int solveType)
Factorizes using current basis.

* void permuteln ()
Permutes in from ClpModel data - assumes scale factors done and AbcMatrix ex-
ists but is in original order (including slacks) For now just add basicArray at end
== But could partition into normal (i.e.
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* void permuteBasis ()

deals with new basis and puts in abcPivotVariable_

* void permuteOut (int whatsWanted)

Permutes out - bit settings same as stateOfProblem.

* ClpDataSave saveData ()

Save data.

* void restoreData (ClpDataSave saved)

Restore data.

¢ void cleanStatus ()

Clean up status.

* int computeDuals (double xgivenDjs, CoinlndexedVector karrayl, Coinln-
dexedVector *array?2)

Computes duals from scratch.

e int computePrimals (CoinlndexedVector =xarrayl, CoinlndexedVector
*array?)

Computes primals from scratch. Returns number of refinements.

* void computeObjective ()

Computes nonbasic cost and total cost.

* void setMultipleSequenceln (int sequenceln[4])

set multiple sequence in

* void unpack (CoinlndexedVector &rowAtray) const

Unpacks one column of the matrix into indexed array Uses sequenceln_.

* void unpack (CoinlndexedVector &rowArray, int sequence) const

Unpacks one column of the matrix into indexed array.

« int housekeeping ()

This does basis housekeeping and does values for in/out variables.

* void checkPrimalSolution (bool justBasic)

This sets largest infeasibility and most infeasible and sum and number of infeasi-
bilities (Primal).

¢ void checkDualSolution ()

This sets largest infeasibility and most infeasible and sum and number of infeasi-
bilities (Dual).
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¢ void checkDualSolutionPlusFake ()

This sets largest infeasibility and most infeasible and sum and number of infeasi-
bilities AND sumFakelnfeasibilites_ (Dual).

¢ void checkBothSolutions ()

This sets sum and number of infeasibilities (Dual and Primal).

* int gutsOfSolution (int type)

Computes solutions - 1 do duals, 2 do primals, 3 both (returns number of refine-
ments).

* int gutsOfPrimalSolution (int type)

Computes solutions - 1 do duals, 2 do primals, 3 both (returns number of refine-
ments).

¢ void saveGoodStatus ()

Saves good status etc.

* void restoreGoodStatus (int type)

Restores previous good status and says trouble.

* void refreshCosts ()
After modifying first copy refreshes second copy and marks as updated.

* void refreshLower (unsigned int type=~(ROW_LOWER_-
SAME|COLUMN_UPPER_SAME))

* void refreshUpper (unsigned int type=~(ROW_LOWER_-
SAME|COLUMN_LOWER_SAME))

* void setupPointers (int maxRows, int maxColumns)

Sets up all extra pointers.

* void copyFromSaved (int type=31)

Copies all saved versions to working versions and may do something for pertur-
bation.

¢ void fillPerturbation (int start, int number)

fills in perturbationSaved_ from start with 0.5+random

* void checkArrays (int ignoreEmpty=0) const

For debug - prints summary of arrays which are out of kilter.

* void checkDjs (int type=1) const

For debug - summarizes dj situation (1 recomputes duals first, 2 checks duals as
well).
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void checkSolutionBasic () const

For debug - checks solutionBasic.

void checkMoveBack (bool checkDuals)

For debug - moves solution back to external and computes stuff (always checks
djs).

void setValuesPassAction (double incominglnfeasibility, double allowedIn-
feasibility)

For advanced use.

int cleanFactorization (int if ValuesPass)

Get a clean factorization - i.e.

void moveStatusToClp (ClpSimplex «clpModel)

Move status and solution to ClpSimplex.

void moveStatusFromClp (ClpSimplex xclpModel)

Move status and solution from ClpSimplex.

protected methods

int gutsOfSolution (double xgivenDuals, const double xgivenPrimals, bool
valuesPass=false)

May change basis and then returns number changed.

void gutsOfDelete (int type)

Does most of deletion for arrays etc(0 just null arrays, 1 delete first).

void gutsOfCopy (const AbcSimplex &rhs)

Does most of copying.

void gutsOfInitialize (int numberRows, int numberColumns, bool doMore)

Initializes arrays.

void gutsOfResize (int numberRows, int numberColumns)

resizes arrays

void translate (int type)
Translates ClpModel to AbcSimplex See DO_ bits in stateOfProblem_ for type e.g.

void moveToBasic (int which=15)

Moves basic stuff to basic area.
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public methods

* double * solutionRegion () const

Return region.

* double * djRegion () const

* double * lowerRegion () const

* double * upperRegion () const

¢ double * costRegion () const

* double * solutionRegion (int which) const

Return region.

¢ double * djRegion (int which) const

¢ double * lowerRegion (int which) const
¢ double * upperRegion (int which) const
¢ double * costRegion (int which) const

¢ double * solutionBasic () const

Return region.

* double *x djBasic () const

¢ double * lowerBasic () const

* double x upperBasic () const

¢ double * costBasic () const

¢ double * abcPerturbation () const

Perturbation.

* double * fakeDjs () const
Fake djs.

 unsigned char * internalStatus () const

* AbcSimplex::Status getInternalStatus (int sequence) const

* AbcSimplex::Status getInternal ColumnStatus (int sequence) const

* void setInternalStatus (int sequence, AbcSimplex::Status newstatus)

¢ void setInternalColumnStatus (int sequence, AbcSimplex::Status newsta-

tus)

« void setlnitialDenseFactorization (bool onOff)
Normally the first factorization does sparse coding because the factorization could
be singular.

¢ bool initialDenseFactorization () const
* int sequenceln () const

Return sequence In or Out.

* int sequenceQOut () const
* void setSequenceln (int sequence)

Set sequenceln or Out.

* void setSequenceQOut (int sequence)
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* int isColumn (int sequence) const

Returns 1 if sequence indicates column.

* int sequenceWithin (int sequence) const

Returns sequence number within section.

¢ int lastPivotRow () const

Current/last pivot row (set after END of choosing pivot row in dual).

e int firstFree () const

First Free_.

« int lastFirstFree () const
Last firstFree_.

* int freeSequenceln () const

Free chosen vector.

* double currentAcceptablePivot () const
Acceptable pivot for this iteration.

« int fakeSuperBasic (int iSequence)

Returns 1 if fake superbasic O if free or true superbasic -1 if was fake but has
cleaned itself up (sets status) -2 if wasn’t fake.

¢ double solution (int sequence)

Return row or column values.

* double & solutionAddress (int sequence)

Return address of row or column values.

¢ double reducedCost (int sequence)

¢ double & reducedCostAddress (int sequence)
* double lower (int sequence)

* double & lowerAddress (int sequence)

Return address of row or column lower bound.

¢ double upper (int sequence)
* double & upperAddress (int sequence)

Return address of row or column upper bound.

* double cost (int sequence)
* double & costAddress (int sequence)

Return address of row or column cost.

* double originalLower (int iSequence) const
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Return original lower bound.

double originalUpper (int iSequence) const

Return original lower bound.

AbcSimplexProgress * abcProgress ()

For dealing with all issues of cycling etc.

void clearArraysPublic (int which)

Clears an array and says available (-1 does all) when no possibility of going par-
allel.

int getAvailableArrayPublic () const

Returns first available empty array (and sets flag) when no possibility of going
parallel.

void clearArrays (int which)

Clears an array and says available (-1 does all).

void clearArrays (CoinPartitioned Vector *which)

Clears an array and says available.

int getAvailableArray () const
Returns first available empty array (and sets flag).

void setUsedArray (int which) const

Say array going to be used.

void setAvailableArray (int which) const

Say array going available.

void swapPrimalStuff ()
Swaps primal stuff.

void swapDualStuff (int lastSequenceOut, int lastDirectionOut)
Swaps dual stuff.

Changing bounds on variables and constraints

* void setObjectiveCoefficient (int elementIndex, double elementValue)

Set an objective function coefficient.

¢ void setObjCoeff (int elementIndex, double elementValue)

Set an objective function coefficient.
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¢ void setColumnLower (int elementIndex, double elementValue)

Set a single column lower bound
Use -DBL_MAX for -infinity.

¢ void setColumnUpper (int elementIndex, double elementValue)

Set a single column upper bound
Use DBL_MAX for infinity.

* void setColumnBounds (int elementIndex, double lower, double upper)

Set a single column lower and upper bound.

¢ void setColumnSetBounds (const int xindexFirst, const int xindexLast, const
double *boundList)

Set the bounds on a number of columns simultaneously
The default implementation just invokes setColLower() and setColUpper() over
and over again.

¢ void setColLower (int elementIndex, double elementValue)

Set a single column lower bound
Use -DBL_MAX for -infinity.

¢ void setColUpper (int elementIndex, double elementValue)

Set a single column upper bound
Use DBL_MAX for infinity.

* void setColBounds (int elementIndex, double newlower, double newupper)

Set a single column lower and upper bound.

¢ void setColSetBounds (const int xindexFirst, const int xindexLast, const dou-
ble *boundList)

Set the bounds on a number of columns simultaneously

¢ void setRowLower (int elementIndex, double elementValue)

Set a single row lower bound
Use -DBL_MAX for -infinity.

¢ void setRowUpper (int elementIndex, double elementValue)

Set a single row upper bound
Use DBL_MAX for infinity.

* void setRowBounds (int elementIndex, double lower, double upper)

Set a single row lower and upper bound.

¢ void setRowSetBounds (const int xindexFirst, const int xindexLast, const
double xboundList)

Set the bounds on a number of rows simultaneously
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¢ void resize (int newNumberRows, int newNumberColumns)

Resizes rim part of model.

Friends

* void AbcSimplexUnitTest (const std::string &mpsDir)

A function that tests the methods in the AbcSimplex class.

data. Many arrays have a row part and a column part.

There is a single array with both - columns then rows and then normally two arrays
pointing to rows and columns.

The single array is the owner of memory

¢ double sumNonBasicCosts_

Sum of nonbasic costs.

¢ double rawObjectiveValue_

Sum of costs (raw objective value).

* double objectiveOffset_
Objective offset (from offset_).

* double perturbationFactor_

Perturbation factor If <0.0 then virtual if 0.0 none if >0.0 use this as factor.

¢ double currentDualTolerance

Current dualTolerance (will end up as dualTolerance_).

¢ double currentDualBound_

Current dualBound (will end up as dualBound_).

¢ double largestGap_
Largest gap.

¢ double lastDualBound_
Last dual bound.

¢ double sumFakelnfeasibilities_
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Sum of infeasibilities when using fake perturbation tolerance.

¢ double lastPrimalError_

Last primal error.

¢ double lastDualError

Last dual error.

* double currentAcceptablePivot_

Acceptable pivot for this iteration.

¢ double movement_

Movement of variable.

* double objectiveChange_
Objective change.

* double btranAlpha_
Btran alpha.

¢ double ftAlpha_
FT alpha.

¢ double minimumThetaMovement_

Minimum theta movement.

¢ double initialSumlInfeasibilities_

Initial sum of infeasibilities.

e int lastFirstFree_
Last firstFree_.

* int freeSequenceln_

Free chosen vector.

¢ int maximumAbcNumberRows_

Maximum number rows.

¢ int maximumAbcNumberColumns_

Maximum number columns.

¢ int maximumNumberTotal
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Maximum numberTotal.

¢ int numberFlagged_

Current number of variables flagged.

¢ int normalDualColumnlteration_

Iteration at which to do relaxed dualColumn.

¢ int stateDualColumn_

State of dual waffle -2 - in initial large tolerance phase -1 - in medium tolerance phase
n - in correct tolerance phase and thought optimal n times.

¢ int numberTotal_

Number of variables (includes spare rows).

¢ int numberTotalWithoutFixed_

Number of variables without fixed to zero (includes spare rows).

¢ int startAtLowerOther

Start of variables at lower bound with upper.

¢ int startAtUpperNoOther_

Start of variables at upper bound with no lower.

* int startAtUpperOther_

Start of variables at upper bound with lower.

¢ int startOther_

Start of superBasic, free or awkward bounds variables.

¢ int startFixed_
Start of fixed variables.

¢ int stateOfProblem_
* int numberOrdinary_

Number of ordinary (lo/up) in tableau row.

* int ordinary Variables_

Set to 1 if no free or super basic.

¢ int numberFreeNonBasic_

Number of free nonbasic variables.
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¢ int lastCleaned_

Last time cleaned up.

¢ int lastPivotRow_

Current/last pivot row (set after END of choosing pivot row in dual).

¢ int swappedAlgorithm_
Nonzero (probably 10) if swapped algorithms.

¢ int initialNumberInfeasibilities_

Initial number of infeasibilities.

¢ double * scaleFromExternal_

Points from external to internal.

¢ double * scaleToExternal

Scale from primal internal to external (in external order) Or other way for dual.

¢ double * columnUseScale

use this instead of columnScale

¢ double * inverseColumnUseScale_

use this instead of inverseColumnScale

¢ double * offset_

Primal  offset (in external order) So internal value is (external-
offset)xscaleFromExternal.

¢ double * offsetRhs_

Offset for accumulated offsetsxmatrix.

* double * tempArray_
Useful array of numberTotal length.

* unsigned char * internalStatus_

Working status ? may be signed ? link pi_ to an indexed array? may have saved from
last factorization at end.

* unsigned char * internalStatusSaved_

Saved status.

¢ double * abcPerturbation_
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Perturbation (fixed) - is just scaled random numbers If perturbationFactor_<0 then
virtual perturbation.

* double * perturbationSaved_

saved perturbation

* double * perturbationBasic_

basic perturbation

¢ AbcMatrix * abcMatrix_

Working matrix.

¢ double x abcLower_

Working scaled copy of lower bounds has original scaled copy at end.

¢ double * abcUpper_
Working scaled copy of upper bounds has original scaled copy at end.

¢ double * abcCost_

Working scaled copy of objective ? where perturbed copy or can we always work
with perturbed copy (in B&B) if we adjust increments/cutoffs ? should we save a
fixed perturbation offset array has original scaled copy at end.

¢ double * abcSolution_

Working scaled primal solution may have saved from last factorization at end.

¢ double * abcDj_

Working scaled dual solution may have saved from last factorization at end.

¢ double * lowerSaved_

Saved scaled copy of lower bounds.

* double x upperSaved_
Saved scaled copy of upper bounds.

¢ double * costSaved_

Saved scaled copy of objective.

¢ double * solutionSaved_

Saved scaled primal solution.

 double * djSaved_

Saved scaled dual solution.
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¢ double * lowerBasic_

Working scaled copy of basic lower bounds.

* double * upperBasic_

Working scaled copy of basic upper bounds.

¢ double * costBasic_

Working scaled copy of basic objective.

¢ double * solutionBasic_

Working scaled basic primal solution.

¢ double * djBasic_

Working scaled basic dual solution (want it to be zero).

¢ AbcDualRowPivot * abcDualRowPivot_

dual row pivot choice

¢ AbcPrimalColumnPivot * abcPrimalColumnPivot_

primal column pivot choice

¢ int * abcPivotVariable

Basic variables pivoting on which rows followed by atLo/atUp then free/superbasic
then fixed.

¢ int * reversePivotVariable_

Reverse abcPivotVariable_ for moving around.

* AbcSimplexFactorization * abcFactorization_

factorization

¢ AbcSimplex * abcBaseModel_

Saved version of solution.

* ClpSimplex * clpModel_

A copy of model as ClpSimplex with certain state.

¢ AbcNonLinearCost * abcNonLinearCost_

Very wasteful way of dealing with infeasibilities in primal.

¢ CoinPartitionedVector usefulArray_ [ABC_NUMBER_USEFUL]
* AbcSimplexProgress abcProgress_
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For dealing with all issues of cycling etc.

¢ ClpDataSave saveData_

For saving stuff at beginning.

¢ double upperTheta_

upper theta from dual column

* int multipleSequenceln_ [4]

Multiple sequence in.

¢ int numberFlipped_
* int numberDisasters_
* int stateOflteration_

Where we are in iteration.

¢ int arrayForDualColumn_

* int arrayForReplaceColumn_
* int arrayForFlipBounds_

¢ int arrayForFlipRhs_

¢ int arrayForBtran_

¢ int arrayForFtran_

* int arrayForTableauRow_

status methods

* void swap (int pivotRow, int nonBasicPosition)

Swaps two variables.

* void setFlagged (int sequence)

To flag a variable.

* void clearFlagged (int sequence)
* bool flagged (int sequence) const
* void createStatus ()

Set up status array (can be used by OsiAbc).

* void crash (int type)

Does sort of crash.

* void putStuffInBasis (int type)
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Puts more stuff in basis 1 bit set - do even if basis exists 2 bit set - don’t bother staying
triangular.

* void allSlackBasis ()

Sets up all slack basis and resets solution to as it was after initial load or readMps.

* void checkConsistentPivots () const

For debug - check pivotVariable consistent.

¢ void printStuff () const
Print stuff.

* int startup (int ifValuesPass)

Common bits of coding for dual and primal.

¢ double rawObjective Value () const

Raw objective value (so always minimize in primal).

* void computeObjectiveValue (bool useWorkingSolution=false)

Compute objective value from solution and put in objectiveValue_.

* double computelnternalObjective Value ()

Compute minimization objective value from internal solution without perturbation.

» void movelnfo (const AbcSimplex &rhs, bool justStatus=false)

Move status and solution across.

* void swap (int pivotRow, int nonBasicPosition, Status newStatus)

Swaps two variables and does status.

* void setFakeBound (int sequence, FakeBound fakeBound)
» FakeBound getFakeBound (int sequence) const

* bool atFakeBound (int sequence) const

* void setPivoted (int sequence)

* void clearPivoted (int sequence)

* bool pivoted (int sequence) const

¢ void setActive (int iRow)

To say row active in primal pivot row choice.

¢ void clearActive (int iRow)
¢ bool active (int iRow) const
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3.11.1 Detailed Description

Definition at line 70 of file AbcSimplex.hpp.

3.11.2 Member Enumeration Documentation

3.11.2.1 enum AbcSimplex::Status

enums for status of various sorts.

ClpModel order (and warmstart) is isFree = 0x00, basic = 0x01, atUpperBound = 0x02,
atLowerBound = 0x03, isFixed means fixed at lower bound and out of basis

Reimplemented from ClpSimplex.

Definition at line 82 of file AbcSimplex.hpp.

3.11.3 Constructor & Destructor Documentation

3.11.3.1 AbcSimplex::AbcSimplex ( const ClpSimplex x wholeModel, int
numberRows, const int x whichRows, int numberColumns, const int x
whichColumns, bool dropNames = true, bool droplIntegers = true,
bool fixOthers = false )

Subproblem constructor.

A subset of whole model is created from the row and column lists given. The new order
is given by list order and duplicates are allowed. Name and integer information can be
dropped Can optionally modify rhs to take into account variables NOT in list in this
case duplicates are not allowed (also see getbackSolution)

3.11.3.2 AbcSimplex::AbcSimplex ( const AbcSimplex « wholeModel, int
numberRows, const int x whichRows, int numberColumns, const int
whichColumns, bool dropNames = true, bool droplIntegers = true,
bool fixOthers = false )

Subproblem constructor.

A subset of whole model is created from the row and column lists given. The new order
is given by list order and duplicates are allowed. Name and integer information can be
dropped Can optionally modify rhs to take into account variables NOT in list in this
case duplicates are not allowed (also see getbackSolution)
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3.11.3.3 AbcSimplex::AbcSimplex ( AbcSimplex x wholeModel, int
numberColumns, const int x+ whichColumns )

This constructor modifies original AbcSimplex and stores original stuff in created Abc-
Simplex.

It is only to be used in conjunction with originalModel

3.11.4 Member Function Documentation

3.11.4.1 void AbcSimplex::originalModel ( AbcSimplex = miniModel )

This copies back stuff from miniModel and then deletes miniModel.

Only to be used with mini constructor

3.11.4.2 void AbcSimplex::makeBaseModel ( )

Array persistence flag If O then as now (delete/new) 1 then only do arrays if bigger
needed 2 as 1 but give a bit extra if bigger needed.

Save a copy of model with certain state - normally without cuts

Reimplemented from ClpSimplex.

3.11.4.3 int AbcSimplex::tightenPrimalBounds ( )

Tightens primal bounds to make dual faster.

Unless fixed or doTight>10, bounds are slightly looser than they could be. This is to
make dual go faster and is probably not needed with a presolve. Returns non-zero if
problem infeasible.

Fudge for branch and bound - put bounds on columns of factor * largest value (at
continuous) - should improve stability in branch and bound on infeasible branches (0.0
is off)

3.11.4.4 int AbcSimplex::getSolution ( )
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Given an existing factorization computes and checks primal and dual solutions.
Uses current problem arrays for bounds. Returns feasibility states

Reimplemented from ClpSimplex.

3.11.4.5 int AbcSimplex::internalFactorize ( int solveType )

Factorizes using current basis.

solveType - 1 iterating, O initial, -1 external If 10 added then in primal values pass
Return codes are as from AbcSimplexFactorization unless initial factorization when
total number of singularities is returned. Special case is numberRows_+1 -> all slack
basis. if initial should be before permute in pivotVariable may be same as toExternal

Reimplemented from ClpSimplex.

3.114.6 void AbcSimplex::permuteln ( )

Permutes in from ClpModel data - assumes scale factors done and AbcMatrix exists
but is in original order (including slacks) For now just add basicArray at end == But
could partition into normal (i.e.

reasonable lower/upper) abnormal - free, odd bounds fixed == sets a valid pivotVariable
Slacks always shifted by offset Fixed variables always shifted by offset Recode to allow
row objective so can use pi from idiot etc

3.11.4.7 int AbcSimplex::computeDuals ( double x givenDjs,
CoinIndexedVector « arrayl, CoinlndexedVector x array2 )

Computes duals from scratch.

If givenDjs then allows for nonzero basic djs. Returns number of refinements

3.11.4.8 int AbcSimplex::housekeeping ( )

This does basis housekeeping and does values for in/out variables.

Can also decide to re-factorize
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3.11.4.9 void AbcSimplex::setValuesPassAction ( double incominglInfeasibility,
double allowedInfeasibility )

For advanced use.

When doing iterative solves things can get nasty so on values pass if incoming solu-
tion has largest infeasibility < incomingInfeasibility throw out variables from basis
until largest infeasibility < allowedInfeasibility or incoming largest infeasibility. If
allowedInfeasibility >= incomingInfeasibility this is always possible altough you may
end up with an all slack basis.

Defaults are 1.0,10.0

Reimplemented from ClpSimplex.

3.11.4.10 int AbcSimplex::cleanFactorization ( int ifValuesPass )

Get a clean factorization - i.e.
throw out singularities may do more later

Reimplemented from ClpSimplex.

3.11.4.11 doublex AbcSimplex::scaleFromExternal ( ) const [inline]

Points from external to internal.

Points from internal to external Scale from primal external to internal (in external order)
Or other way for dual

Definition at line 451 of file AbcSimplex.hpp.

3.11.4.12 int AbcSimplex::gutsOfSolution ( double x givenDuals, const double
x givenPrimals, bool valuesPass = false )

May change basis and then returns number changed.
Computation of solutions may be overriden by given pi and solution

Reimplemented from ClpSimplex.
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3.11.4.13 void AbcSimplex::translate ( int fype )

Translates ClpModel to AbcSimplex See DO_ bits in stateOfProblem_ for type e.g.
DO_BASIS_AND_ORDER

3.11.4.14 void AbcSimplex::setInitialDenseFactorization ( bool onOff )

Normally the first factorization does sparse coding because the factorization could be
singular.

This allows initial dense factorization when it is known to be safe

Reimplemented from ClpSimplex.

3.11.4.15 void AbcSimplex::createStatus ( )

Set up status array (can be used by OsiAbc).
Also can be used to set up all slack basis

Reimplemented from ClpSimplex.

3.11.4.16 void AbcSimplex::setColumnLower ( int elementIndex, double
elementValue )

Set a single column lower bound
Use -DBL_MAX for -infinity.

Reimplemented from ClpSimplex.

3.11.4.17 void AbcSimplex::setColumnUpper ( int elementIndex, double
elementValue )

Set a single column upper bound
Use DBL_MAX for infinity.

Reimplemented from ClpSimplex.
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3.11.4.18 void AbcSimplex::setColumnSetBounds ( const int x indexFirst,
const int x indexLast, const double x boundList )

Set the bounds on a number of columns simultaneously

The default implementation just invokes setColLower() and setColUpper() over and
over again.

Parameters

indexFirst,indexLast pointers to the beginning and after the end of the array of
the indices of the variables whose either bound changes

boundList the new lower/upper bound pairs for the variables

Reimplemented from ClpSimplex.

3.11.4.19 void AbcSimplex::setColLower ( int elementIndex, double
elementValue ) [inline]

Set a single column lower bound
Use -DBL_MAX for -infinity.
Reimplemented from ClpSimplex.

Definition at line 921 of file AbcSimplex.hpp.

3.11.4.20 void AbcSimplex::setColUpper ( int elementIndex, double
elementValue ) [inline]

Set a single column upper bound
Use DBL_MAX for infinity.
Reimplemented from ClpSimplex.

Definition at line 926 of file AbcSimplex.hpp.

3.11.4.21 void AbcSimplex::setColSetBounds ( const int x indexFirst, const int
* indexLast, const double *x boundList ) [inline]

Set the bounds on a number of columns simultaneously
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Parameters

indexFirstjindexLast pointers to the beginning and after the end of the array of
the indices of the variables whose either bound changes

boundList the new lower/upper bound pairs for the variables

Reimplemented from ClpSimplex.

Definition at line 942 of file AbcSimplex.hpp.

3.11.4.22 void AbcSimplex::setRowLower ( int elementIndex, double
elementValue )

Set a single row lower bound
Use -DBL_MAX for -infinity.

Reimplemented from ClpSimplex.

3.11.4.23 void AbcSimplex::setRowUpper ( int elementIndex, double
elementValue )

Set a single row upper bound
Use DBL_MAX for infinity.

Reimplemented from ClpSimplex.

3.11.4.24 void AbcSimplex::setRowSetBounds ( const int x indexFirst, const
int x indexLast, const double x boundList )

Set the bounds on a number of rows simultaneously

Parameters

indexFirstjindexLast pointers to the beginning and after the end of the array of
the indices of the constraints whose either bound changes

boundList the new lower/upper bound pairs for the constraints

Reimplemented from ClpSimplex.
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3.11.5 Friends And Related Function Documentation

3.11.5.1 void AbcSimplexUnitTest ( const std::string & mpsDir ) [friend]

A function that tests the methods in the AbcSimplex class.

The only reason for it not to be a member method is that this way it doesn’t have to
be compiled into the library. And that’s a gain, because the library should be compiled
with optimization on, but this method should be compiled with debugging.

It also does some testing of AbcSimplexFactorization class

3.11.6 Member Data Documentation

3.11.6.1 doublex AbcSimplex::scaleFromExternal_ [protected]

Points from external to internal.

Points from internal to external Scale from primal external to internal (in external order)
Or other way for dual

Definition at line 1134 of file AbcSimplex.hpp.

3.11.6.2 AbcSimplexx AbcSimplex::abcBaseModel_ [protected]

Saved version of solution.
A copy of model with certain state - normally without cuts

Definition at line 1227 of file AbcSimplex.hpp.

3.11.6.3 AbcNonLinearCostx AbcSimplex::abcNonLinearCost_
[protected]

Very wasteful way of dealing with infeasibilities in primal.

However it will allow non-linearities and use of dual analysis. If it doesn’t work it can
easily be replaced.

Definition at line 1234 of file AbcSimplex.hpp.

The documentation for this class was generated from the following file:
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¢ AbcSimplex.hpp

3.12 AbcSimplexDual Class Reference

This solves LPs using the dual simplex method.
#include <AbcSimplexDual.hpp>

Inheritance diagram for AbcSimplexDual:

ClpModel
A

ClpSimplex

AbcSimplex

AbcSimplexDual

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.12 AbcSimplexDual Class Reference 94

Collaboration diagram for AbcSimplexDual:
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Public Member Functions
Description of algorithm

e int dual ()
Dual algorithm.

 int strongBranching (int numberVariables, const int xvariables, double
xnewLower, double xnewUpper, double xxoutputSolution, int xoutputStatus,
int xoutputlterations, bool stopOnFirstInfeasible=true, bool alwaysFin-
ish=false, int startFinishOptions=0)
For strong branching.

* AbcSimplexFactorization * setupForStrongBranching (char xarrays, int num-
berRows, int numberColumns, bool solveLp=false)

This does first part of StrongBranching.

¢ void cleanupAfterStrongBranching (AbcSimplexFactorization sfactorization)

This cleans up after strong branching.

Functions used in dual

* int whilelteratingSerial ()

This has the flow between re-factorizations Broken out for clarity and will be used
by strong branching.

void whilelterating2 ()

int whilelteratingParallel (int numberlterations)
int whilelterating3 ()

void updatePrimalSolution ()

int noPivotRow ()

int noPivotColumn ()

void dualPivotColumn ()

void createDualPricing VectorSerial ()

Create dual pricing vector.

int getTableauColumnFlipAndStartReplaceSerial ()
void getTableauColumnPart1Serial ()

void getTableauColumnPart2 ()

int checkReplace ()

void replaceColumnPart3 ()

void checkReplacePart1 ()

void checkReplacePartla ()

void checkReplacePart1b ()

void updateDualsInDual ()

The duals are updated.
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int flipBounds ()
The duals are updated by the given arrays.

void flipBack (int number)
Undo a flip.

void dualColumnl (bool doAll=false)

Array has tableau row (row section) Puts candidates for rows in list Returns guess
at upper theta (infinite if no pivot) and may set sequenceln_ if free Can do all (if
tableauRow created).

double dualColumnlA ()

Array has tableau row (row section) Just does slack part Returns guess at upper
theta (infinite if no pivot) and may set sequenceln_ if free.

double dualColumnl1B ()

Do all given tableau row.

void dualColumn?2 ()

Chooses incoming Puts flipped ones in list If necessary will modify costs.

void dualColumn2Most (dualColumnResult &result)
void dualColumn2First (dualColumnResult &result)
void dualColumn2 (dualColumnResult &result)

Chooses part of incoming Puts flipped ones in list If necessary will modify costs.

void checkPossibleCleanup (Coinlndexed Vector xarray)

This sees what is best thing to do in branch and bound cleanup If sequenceln_ <
0 then can’t do anything.

void dualPivotRow ()

Chooses dual pivot row Would be faster with separate region to scan and will have
this (with square of infeasibility) when steepest For easy problems we can just
choose one of the first rows we look at.

int changeBounds (int initialize, double &changeCost)

Checks if any fake bounds active - if so returns number and modifies
updatedDualBound_ and everything.

bool changeBound (int iSequence)

As changeBounds but just changes new bounds for a single variable.

void originalBound (int iSequence)

Restores bound to original bound.
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* int checkUnbounded (Coinlndexed Vector &ray, double changeCost)

Checks if tentative optimal actually means unbounded in dual Returns -3 if not, 2
if is unbounded.

¢ void statusOfProblemInDual (int type)
Refactorizes if necessary Checks if finished.

e int whatNext ()

Fast iterations.

* bool checkCutoff (bool computeObjective)

see if cutoff reached

* int bounceTolerances (int type)

Does something about fake tolerances.

* void perturb (double factor)

Perturbs problem.

* void perturbB (double factor, int type)
Perturbs problem B.

« int makeNonFreeVariablesDualFeasible (bool changeCosts=false)

Make non free variables dual feasible by moving to a bound.

* int fastDual (bool alwaysFinish=false)
¢ int numberAtFakeBound ()

Checks number of variables at fake bounds.

* int pivotResultPart1 ()

Pivot in a variable and choose an outgoing one.

* int nextSuperBasic ()

Get next free, -1 if none.

* void startupSolve ()
Startup part of dual.

¢ void finishSolve ()
Ending part of dual.

¢ void gutsOfDual ()
* int resetFakeBounds (int type)
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3.12.1 Detailed Description

This solves LPs using the dual simplex method. It inherits from AbcSimplex. It has no
data of its own and is never created - only cast from a AbcSimplex object at algorithm
time.

Definition at line 49 of file AbcSimplexDual.hpp.

3.12.2 Member Function Documentation

3.12.2.1 int AbcSimplexDual::dual ( )

Dual algorithm.
Method

It tries to be a single phase approach with a weight of 1.0 being given to getting opti-
mal and a weight of updatedDualBound_ being given to getting dual feasible. In this
version I have used the idea that this weight can be thought of as a fake bound. If the
distance between the lower and upper bounds on a variable is less than the feasibility
weight then we are always better off flipping to other bound to make dual feasible.
If the distance is greater then we make up a fake bound updatedDualBound_ away
from one bound. If we end up optimal or primal infeasible, we check to see if bounds
okay. If so we have finished, if not we increase updatedDualBound_ and continue (af-
ter checking if unbounded). I am undecided about free variables - there is coding but I
am not sure about it. At present I put them in basis anyway.

The code is designed to take advantage of sparsity so arrays are seldom zeroed out
from scratch or gone over in their entirety. The only exception is a full scan to find
outgoing variable for Dantzig row choice. For steepest edge we keep an updated list of
infeasibilities (actually squares). On easy problems we don’t need full scan - just pick
first reasonable.

One problem is how to tackle degeneracy and accuracy. At present [ am using the
modification of costs which I put in OSL and some of what I think is the dual analog
of Gill et al. I am still not sure of the exact details.

The flow of dual is three while loops as follows:
while (not finished) {
while (not clean solution) {

Factorize and/or clean up solution by flipping variables so dual feasible. If looks fin-
ished check fake dual bounds. Repeat until status is iterating (-1) or finished (0,1,2)

}

while (status==-1) {
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Iterate until no pivot in or out or time to re-factorize.
Flow is:

choose pivot row (outgoing variable). if none then we are primal feasible so looks as if
done but we need to break and check bounds etc.

Get pivot row in tableau

Choose incoming column. If we don’t find one then we look primal infeasible so break
and check bounds etc. (Also the pivot tolerance is larger after any iterations so that
may be reason)

If we do find incoming column, we may have to adjust costs to keep going forwards
(anti-degeneracy). Check pivot will be stable and if unstable throw away iteration and
break to re-factorize. If minor error re-factorize after iteration.

Update everything (this may involve flipping variables to stay dual feasible.
}

}

TODO’s (or maybe not)

At present we never check we are going forwards. I overdid that in OSL so will try and
make a last resort.

Needs partial scan pivot out option.

May need other anti-degeneracy measures, especially if we try and use loose tolerances
as a way to solve in fewer iterations.

Ilike idea of dynamic scaling. This gives opportunity to decouple different implications
of scaling for accuracy, iteration count and feasibility tolerance.

for use of exotic parameter startFinishoptions see Abcsimplex.hpp

Reimplemented from AbcSimplex.

3.12.2.2 int AbcSimplexDual::strongBranching ( int numberVariables, const
int « variables, double x newLower, double x newUpper, double
xx outputSolution, int x outputStatus, int x outputlterations, bool
stopOnFirstInfeasible = t rue, bool alwaysFinish = false, int
startFinishOptions = 0 )

For strong branching.

On input lower and upper are new bounds while on output they are change in objective
function values (>1.0e50 infeasible). Return code is O if nothing interesting, -1 if
infeasible both ways and +1 if infeasible one way (check values to see which one(s))
Solutions are filled in as well - even down, odd up - also status and number of iterations
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Reimplemented from ClpSimplex.

3.12.2.3 int AbcSimplexDual::whilelteratingSerial ( )

This has the flow between re-factorizations Broken out for clarity and will be used by
strong branching.

Reasons to come out: -1 iterations etc -2 inaccuracy -3 slight inaccuracy (and done
iterations) +0 looks optimal (might be unbounded - but we will investigate) +1 looks
infeasible +3 max iterations

If givenPi not NULL then in values pass (copy from ClpSimplexDual)

3.12.2.4 int AbcSimplexDual::flipBounds ( )

The duals are updated by the given arrays.

This is in values pass - so no changes to primal is made While dualColumn gets flips
this does actual flipping. returns number flipped

3.12.2.5 int AbcSimplexDual::changeBounds ( int initialize, double &
changeCost )

Checks if any fake bounds active - if so returns number and modifies
updatedDualBound_ and everything.

Free variables will be left as free Returns number of bounds changed if >=0 Returns
-1 if not initialize and no effect fills cost of change vector

3.12.2.6 bool AbcSimplexDual::changeBound ( int iSequence )

As changeBounds but just changes new bounds for a single variable.

Returns true if change

3.12.2.7 void AbcSimplexDual::statusOfProblemInDual ( int fype )

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.13 AbcSimplexFactorization Class Reference 101

Refactorizes if necessary Checks if finished.

Updates status. lastCleaned refers to iteration at which some objective/feasibility clean-
ing too place.

type - O initial so set up save arrays etc

* 1 normal -if good update save

* 2 restoring from saved

3.12.2.8 int AbcSimplexDual::whatNext ( )

Fast iterations.

Misses out a lot of initialization. Normally stops on maximum iterations, first re-
factorization or tentative optimum. If looks interesting then continues as normal. Re-
turns O if finished properly, 1 otherwise. Gets tableau column - does flips and checks
what to do next Knows tableau column in 1, flips in 2 and gets an array for flips (as
serial here)

3.12.2.9 int AbcSimplexDual::numberAtFakeBound ( )

Checks number of variables at fake bounds.

This is used by fastDual so can exit gracefully before end

3.12.2.10 int AbcSimplexDual::pivotResultPartl ( )

Pivot in a variable and choose an outgoing one.

Assumes dual feasible - will not go through a reduced cost. Returns step length in theta
Return codes as before but -1 means no acceptable pivot

The documentation for this class was generated from the following file:

* AbcSimplexDual . hpp

3.13 AbcSimplexFactorization Class Reference

This just implements AbcFactorization when an AbcMatrix object is passed.
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#include <AbcSimplexFactorization.hpp>

Collaboration diagram for AbcSimplexFactorization:
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Public Member Functions
factorization

* int factorize (AbcSimplex *model, int solveType, bool valuesPass)
When part of LP - given by basic variables.

Constructors, destructor

» AbcSimplexFactorization (int numberRows=0)

Default constructor.

* ~AbcSimplexFactorization ()

Destructor.

Copy method

» AbcSimplexFactorization (const AbcSimplexFactorization &, int denselfS-
maller=0)

The copy constructor.

* AbcSimplexFactorization & operator= (const AbcSimplexFactorization &)
* void setFactorization (AbcSimplexFactorization &rhs)

Sets factorization.

rank one updates which do exist

* double checkReplacePart! (CoinlndexedVector *regionSparse, int pivotRow)

Checks if can replace one Column to basis, returns update alpha Fills in region for
use later partial update already in U.

* double checkReplacePartl (CoinlndexedVector *regionSparse, Coinlndexed-
Vector xpartialUpdate, int pivotRow)

Checks if can replace one Column to basis, returns update alpha Fills in region for
use later partial update in vector.

* void checkReplacePartla (CoinlndexedVector xregionSparse, int pivotRow)

Checks if can replace one Column to basis, returns update alpha Fills in region for
use later partial update already in U.

* double checkReplacePartlb (CoinlndexedVector *regionSparse, int piv-
otRow)
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* int checkReplacePart2 (int pivotRow, double btranAlpha, double ftranAlpha,
double ftAlpha)

Checks if can replace one Column to basis, returns 0=0K, 1=Probably OK, 2=sin-
gular, 3=no room, 5 max pivots.

* void replaceColumnPart3 (const AbcSimplex xmodel, CoinlndexedVector
sregionSparse, CoinlndexedVector *tableauColumn, int pivotRow, double al-

pha)

Replaces one Column to basis, partial update already in U.

* void replaceColumnPart3 (const AbcSimplex smodel, CoinlndexedVec-
tor xregionSparse, CoinlndexedVector stableauColumn, CoinlndexedVector
xpartialUpdate, int pivotRow, double alpha)

Replaces one Column to basis, partial update in vector.

various uses of factorization (return code number elements)

which user may want to know about

¢ int updateColumnFT (CoinIndexed Vector &regionSparseFT)

Updates one column (FTRAN) Tries to do FT update number returned is negative
if no room.

¢ int updateColumnFTPart1 (CoinlndexedVector &regionSparseFT)

¢ void updateColumnFTPart2 (Coinlndexed Vector &regionSparseFT)

¢ void updateColumnFT (CoinlndexedVector &regionSparseFT, Coinlndexed-
Vector &partialUpdate, int which)

Updates one column (FTRAN) Tries to do FT update puts partial update in vector.

¢ int updateColumn (CoinIndexedVector &regionSparse) const
Updates one column (FTRAN).

* int updateTwoColumnsFT (CoinIndexedVector &regionSparseFT, Coinln-
dexedVector &regionSparseOther)

Updates one column (FTRAN) from regionFT Tries to do FT update number re-
turned is negative if no room.

* int updateColumnTranspose (Coinlndexed Vector &regionSparse) const
Updates one column (BTRAN).

¢ void updateColumnCpu (CoinIndexedVector &regionSparse, int whichCpu)
const

Updates one column (FTRAN).

* void updateColumnTransposeCpu (CoinIndexedVector &regionSparse, int
whichCpu) const
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Updates one column (BTRAN).

¢ void updateFullColumn (Coinlndexed Vector &regionSparse) const
Updates one full column (FTRAN).

* void updateFullColumnTranspose (CoinIndexedVector &regionSparse) const

Updates one full column (BTRAN).

* void updateWeights (Coinlndexed Vector &regionSparse) const
Updates one column for dual steepest edge weights (FTRAN).

Lifted from CoinFactorization

¢ int numberElements () const

Total number of elements in factorization.

¢ int maximumPivots () const

Maximum number of pivots between factorizations.

¢ void maximumPivots (int value)

Set maximum number of pivots between factorizations.

* bool usingFT () const
Returns true if doing FT.

* int pivots () const

Returns number of pivots since factorization.

¢ void setPivots (int value) const

Sets number of pivots since factorization.

¢ double areaFactor () const

Whether larger areas needed.

¢ void areaFactor (double value)

Set whether larger areas needed.

¢ double zeroTolerance () const

Zero tolerance.

¢ void zeroTolerance (double value)

Set zero tolerance.
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* void saferTolerances (double zeroTolerance, double pivotTolerance)

Set tolerances to safer of existing and given.

e int status () const

Returns status.

¢ void setStatus (int value)

Sets status.

¢ int numberDense () const

Returns number of dense rows.

¢ bool timeToRefactorize () const
* void clearArrays ()

Get rid of all memory.

¢ int numberRows () const

Number of Rows after factorization.

e int numberSlacks () const

Number of slacks at last factorization.

* double pivotTolerance () const

Pivot tolerance.

* void pivotTolerance (double value)

Set pivot tolerance.

¢ double minimumPivotTolerance () const

Minimum pivot tolerance.

¢ void minimumPivotTolerance (double value)

Set minimum pivot tolerance.

¢ double * pivotRegion () const

pivot region

¢ void almostDestructor ()

Allows change of pivot accuracy check 1.0 == none >1.0 relaxed.

¢ void setDenseThreshold (int number)

So we can temporarily switch off dense.

¢ int getDenseThreshold () const
¢ void forceOtherFactorization (int which)
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If nonzero force use of 1,dense 2,small 3,long.

* void goDenseOrSmall (int numberRows)
Go over to dense code.

* int goDenseThreshold () const
Get switch to dense if number rows <= this.

¢ void setGoDenseThreshold (int value)
Set switch to dense if number rows <= this.

* int goSmallThreshold () const
Get switch to small if number rows <= this.

¢ void setGoSmallThreshold (int value)
Set switch to small if number rows <= this.

* int goLongThreshold () const

Get switch to long/ordered if number rows >= this.

¢ void setGoLongThreshold (int value)
Set switch to long/ordered if number rows >= this.

* int typeOfFactorization () const
Returns type.

* void synchronize (const ClpFactorization xotherFactorization, const AbcSim-
plex xmodel)
Synchronize stuff.

other stuff

* void goSparse ()

makes a row copy of L for speed and to allow very sparse problems

¢ void checkMarkArrays () const
¢ bool needToReorder () const

Says whether to redo pivot order.

* CoinAbcAnyFactorization * factorization () const
Pointer to factorization.

3.13.1 Detailed Description

This just implements AbcFactorization when an AbcMatrix object is passed.

Definition at line 22 of file AbcSimplexFactorization.hpp.
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3.13.2 Constructor & Destructor Documentation

3.13.2.1 AbcSimplexFactorization::AbcSimplexFactorization ( int
numberRows = 0 )

Default constructor.

3.13.2.2 AbcSimplexFactorization::AbcSimplexFactorization ( const
AbcSimplexFactorization &, int denselfSmaller = 0 )

The copy constructor.

3.13.3 Member Function Documentation

3.13.3.1 int AbcSimplexFactorization::factorize ( AbcSimplex * model, int
solveType, bool valuesPass )

When part of LP - given by basic variables.

Actually does factorization. Arrays passed in have non negative value to say basic. If
status is okay, basic variables have pivot row - this is only needed if increasingRows_
>1. Allows scaling If status is singular, then basic variables have pivot row and ones
thrown out have -1 returns 0 -okay, -1 singular, -2 too many in basis, -99 memory

3.13.3.2 int AbcSimplexFactorization::updateTwoColumnsFT (
CoinIndexedVector & regionSparseFT, CoinlndexedVector &
regionSparseOther ) [inline]

Updates one column (FTRAN) from regionFT Tries to do FT update number returned
is negative if no room.

Also updates regionOther
Definition at line 195 of file AbcSimplexFactorization.hpp.

3.13.3.3 void AbcSimplexFactorization::almostDestructor ( ) [inline]
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Allows change of pivot accuracy check 1.0 == none >1.0 relaxed.
Delete all stuff (leaves as after CoinFactorization())
Definition at line 315 of file AbcSimplexFactorization.hpp.

The documentation for this class was generated from the following file:

* AbcSimplexFactorization.hpp

3.14 AbcSimplexPrimal Class Reference

This solves LPs using the primal simplex method.
#include <AbcSimplexPrimal.hpp>

Inheritance diagram for AbcSimplexPrimal:

ClpModel
A

ClpSimplex
A

AbcSimplex
A

AbcSimplexPrimal
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Collaboration diagram for AbcSimplexPrimal:
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Classes

* struct pivotStruct

Public Member Functions
Description of algorithm

* int primal (int ifValuesPass=0, int startFinishOptions=0)

Primal algorithm.

For advanced users

* void alwaysOptimal (bool onOff)

Do not change infeasibility cost and always say optimal.

¢ bool alwaysOptimal () const
¢ void exactOutgoing (bool onOff)

Normally outgoing variables can go out to slightly negative values (but within
tolerance) - this is to help stability and and degeneracy.

* bool exactOutgoing () const

Functions used in primal

* int whilelterating (int valuesOption)

This has the flow between re-factorizations.

* int pivotResult (int if ValuesPass=0)
Do last half of an iteration.

¢ int pivotResult4 (int ifValuesPass=0)
¢ int updatePrimalsInPrimal (CoinIndexed Vector xrowArray, double theta, dou-
ble &objectiveChange, int valuesPass)

The primals are updated by the given array.

* void updatePrimalsInPrimal (CoinIndexedVector &rowArray, double theta,
bool valuesPass)
The primals are updated by the given array.

* void createUpdateDuals (CoinlndexedVector &rowArray, const double
xoriginalCost, const double extraCost[4], double &objectiveChange, int val-
uesPass)

After rowArray will have cost changes for use next iteration.
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e double updateMinorCandidate (const CoinlndexedVector &updateBy,
CoinlndexedVector &candidate, int sequenceln)

Update minor candidate vector - new reduced cost returned later try and get
change in reduced cost (then may not need sequence in).

* void updatePartialUpdate (CoinIlndexed Vector &partialUpdate)
Update partial Ftran by R update.

¢ int doFTUpdate (CoinIndexed Vector xvector[4])

Do FT update as separate function for minor iterations (nonzero return code on
problems).

e void primalRow (CoinlndexedVector s*rowArray, CoinlndexedVector
xrhsArray, CoinlndexedVector sspareArray, int valuesPass)

Row array has pivot column This chooses pivot row.

e void primalRow (CoinlndexedVector s*rowArray, CoinlndexedVector
xrhsArray, CoinlndexedVector xspareArray, pivotStruct &stuff)

* void primalColumn (CoinPartitionedVector xupdateArray, CoinPartitioned-
Vector «spareRow2, CoinPartitionedVector *spareColumn1)

Chooses primal pivot column updateArray has cost updates (also use pivotRow_
from last iteration) Would be faster with separate region to scan and will have this
(with square of infeasibility) when steepest For easy problems we can just choose
one of the first columns we look at.

¢ int checkUnbounded (CoinIndexedVector *ray, CoinlndexedVector xspare,
double changeCost)

Checks if tentative optimal actually means unbounded in primal Returns -3 if not,
2 if is unbounded.

* void statusOfProblemInPrimal (int type)
Refactorizes if necessary Checks if finished.

* void perturb (int type)
Perturbs problem (method depends on perturbation()).

¢ bool unPerturb ()
Take off effect of perturbation and say whether to try dual.

* int unflag ()

Unflag all variables and return number unflagged.

* int nextSuperBasic (int superBasicType, Coinlndexed Vector xcolumnArray)

Get next superbasic -1 if none, Normal type is 1 If type is 3 then initializes sorted
list if 2 uses list.
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* void primalRay (CoinIndexedVector xrowArray)

Create primal ray.

* void clearAll ()

Clears all bits and clears rowArray[ 1] etc.

e int lexSolve ()

Sort of lexicographic resolve.

3.14.1 Detailed Description

This solves LPs using the primal simplex method. It inherits from AbcSimplex. It
has no data of its own and is never created - only cast from a AbcSimplex object at
algorithm time.

Definition at line 23 of file AbcSimplexPrimal.hpp.

3.14.2 Member Function Documentation

3.14.2.1 int AbcSimplexPrimal::primal ( int ifValuesPass = 0, int
startFinishOptions = 0 )

Primal algorithm.
Method

It tries to be a single phase approach with a weight of 1.0 being given to getting optimal
and a weight of infeasibilityCost_ being given to getting primal feasible. In this version
I have tried to be clever in a stupid way. The idea of fake bounds in dual seems to work
so the primal analogue would be that of getting bounds on reduced costs (by a presolve
approach) and using these for being above or below feasible region. I decided to waste
memory and keep these explicitly. This allows for non-linear costs! I have not tested
non-linear costs but will be glad to do something if a reasonable example is provided.

The code is designed to take advantage of sparsity so arrays are seldom zeroed out
from scratch or gone over in their entirety. The only exception is a full scan to find
incoming variable for Dantzig row choice. For steepest edge we keep an updated list
of dual infeasibilities (actually squares). On easy problems we don’t need full scan -
just pick first reasonable. This method has not been coded.

One problem is how to tackle degeneracy and accuracy. At present I am using the
modification of costs which I put in OSL and which was extended by Gill et al. I am
still not sure whether we will also need explicit perturbation.

The flow of primal is three while loops as follows:
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while (not finished) {
while (not clean solution) {

Factorize and/or clean up solution by changing bounds so primal feasible. If looks
finished check fake primal bounds. Repeat until status is iterating (-1) or finished
0,1,2)

}

while (status==-1) {

Iterate until no pivot in or out or time to re-factorize.
Flow is:

choose pivot column (incoming variable). if none then we are primal feasible so looks
as if done but we need to break and check bounds etc.

Get pivot column in tableau

Choose outgoing row. If we don’t find one then we look primal unbounded so break
and check bounds etc. (Also the pivot tolerance is larger after any iterations so that
may be reason)

If we do find outgoing row, we may have to adjust costs to keep going forwards (anti-
degeneracy). Check pivot will be stable and if unstable throw away iteration and break
to re-factorize. If minor error re-factorize after iteration.

Update everything (this may involve changing bounds on variables to stay primal fea-
sible.

}

}
TODO’s (or maybe not)

At present we never check we are going forwards. I overdid that in OSL so will try and
make a last resort.

Needs partial scan pivot in option.

May need other anti-degeneracy measures, especially if we try and use loose tolerances
as a way to solve in fewer iterations.

Ilike idea of dynamic scaling. This gives opportunity to decouple different implications
of scaling for accuracy, iteration count and feasibility tolerance.

for use of exotic parameter startFinishoptions see Clpsimplex.hpp

Reimplemented from ClpSimplex.
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3.14.2.2 void AbcSimplexPrimal::exactOutgoing ( bool onOff )

Normally outgoing variables can go out to slightly negative values (but within toler-
ance) - this is to help stability and and degeneracy.

This can be switched off

3.14.2.3 int AbcSimplexPrimal::whilelterating ( int valuesOption )

This has the flow between re-factorizations.
Returns a code to say where decision to exit was made Problem status set to:
-2 re-factorize -4 Looks optimal/infeasible -5 Looks unbounded +3 max iterations

valuesOption has original value of valuesPass

3.14.2.4 int AbcSimplexPrimal::pivotResult ( int ifValuesPass = 0 )

Do last half of an iteration.

This is split out so people can force incoming variable. If solveType_ is 2 then this
may re-factorize while normally it would exit to re-factorize. Return codes Reasons to
come out (normal mode/user mode): -1 normal -2 factorize now - good iteration/ NA
-3 slight inaccuracy - refactorize - iteration done/ same but factor done -4 inaccuracy -
refactorize - no iteration/ NA -5 something flagged - go round again/ pivot not possible
+2 looks unbounded +3 max iterations (iteration done)

With solveType_ ==2 this should Pivot in a variable and choose an outgoing one. As-
sumes primal feasible - will not go through a bound. Returns step length in theta
Returns ray in ray_

3.14.2.5 int AbcSimplexPrimal::updatePrimalsInPrimal ( CoinIndexedVector
x rowArray, double theta, double & objectiveChange, int valuesPass

)

The primals are updated by the given array.

Returns number of infeasibilities. After rowArray will have cost changes for use next
iteration
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3.14.2.6 void AbcSimplexPrimal::updatePrimalsInPrimal ( CoinIndexedVector
& rowArray, double theta, bool valuesPass )

The primals are updated by the given array.

costs are changed

3.14.2.7 void AbcSimplexPrimal::primalRow ( CoinIndexedVector
rowArray, CoinlndexedVector x rhsArray, CoinlndexedVector x
spareArray, int valuesPass )

Row array has pivot column This chooses pivot row.

Rhs array is used for distance to next bound (for speed) For speed, we may need to go
to a bucket approach when many variables go through bounds If valuesPass non-zero
then compute dj for direction

3.14.2.8 void AbcSimplexPrimal::statusOfProblemInPrimal ( int fype )

Refactorizes if necessary Checks if finished.

Updates status. lastCleaned refers to iteration at which some objective/feasibility clean-
ing too place.

type - O initial so set up save arrays etc
* 1 normal -if good update save

2 restoring from saved

The documentation for this class was generated from the following file:

* AbcSimplexPrimal.hpp

3.15 AbcTolerancesEtc Class Reference

Public Member Functions

Constructors and destructors

¢ AbcTolerancesEtc ()

Default Constructor.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.15

AbcTolerancesEtc Class Reference 117

AbcTolerancesEtc (const ClpSimplex «model)

Useful Constructors.

AbcTolerancesEtc (const AbcSimplex xmodel)
AbcTolerancesEtc (const AbcTolerancesEtc &)

Copy constructor.

AbcTolerancesEtc & operator= (const AbcTolerancesEtc &rhs)

Assignment operator.

~AbcTolerancesEtc ()

Destructor.

Public Attributes

Public member data

double zeroTolerance_

Zero tolerance.

double primalToleranceToGetOptimal_

Primal tolerance needed to make dual feasible (<largeTolerance).

double largeValue_

Large bound value (for complementarity etc).

double alphaAccuracy_

For computing whether to re-factorize.

double dualBound_
Dual bound.

double dualTolerance_

Current dual tolerance for algorithm.

double primalTolerance_

Current primal tolerance for algorithm.

double infeasibilityCost_
Weight assigned to being infeasible in primal.

double incomingInfeasibility_
For advanced use.
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¢ double allowedInfeasibility
¢ int baselteration_

Iteration when we entered dual or primal.

¢ int numberRefinements_

How many iterative refinements to do.

¢ int forceFactorization_

Now for some reliability aids This forces re-factorization early.

* int perturbation_

Perturbation: -50 to +50 - perturb by this power of ten (-6 sounds good) 100 -
auto perturb if takes too long (1.0e-6 largest nonzero) 101 - we are perturbed 102
- don’t try perturbing again default is 100.

¢ int dontFactorizePivots_
If may skip final factorize then allow up to this pivots (default 20).

¢ int maximumPivots_

For factorization Maximum number of pivots before factorization.

3.15.1 Detailed Description

Definition at line 251 of file CoinAbcCommon.hpp.

3.15.2 Member Data Documentation

3.15.2.1 double AbcTolerancesEtc::incomingInfeasibility_

For advanced use.

When doing iterative solves things can get nasty so on values pass if incoming solution
has largest infeasibility < incominglnfeasibility throw out variables from basis until
largest infeasibility < allowedInfeasibility. if allowedInfeasibility>= incomingInfea-
sibility this is always possible altough you may end up with an all slack basis.

Defaults are 1.0,10.0
Definition at line 307 of file CoinAbcCommon.hpp.

The documentation for this class was generated from the following file:

* CoinAbcCommon.hpp
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3.16 AbcWarmStart Class Reference

As CoinWarmStartBasis but with alternatives (Also uses Clp status meaning for

slacks).
#include <AbcWarmStart.hpp>

Collaboration diagram for AbcWarmStart:
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Public Member Functions
Methods to modify the warm start object

e virtual void setSize (int ns, int na)

Set basis capacity; existing basis is discarded.

e virtual void resize (int newNumberRows, int newNumberColumns)

Set basis capacity; existing basis is maintained.

e virtual void compressRows (int tgtCnt, const int xtgts)

Delete a set of rows from the basis.

* virtual void deleteRows (int rawTgtCnt, const int xrawTgts)

Delete a set of rows from the basis.

* virtual void deleteColumns (int number, const int xwhich)

Delete a set of columns from the basis.

¢ void setModel (AbcSimplex *model)
Set model.

e AbcSimplex * model () const
Get model.

* void createBasisO (const AbcSimplex *model)
Create Basis type 0.

* void createBasis12 (const AbcSimplex xmodel)
Create Basis type 12.

* void createBasis34 (const AbcSimplex xmodel)
Create Basis type 34.

Constructors, destructors, and related functions

¢ AbcWarmStart ()

Default constructor.

e AbcWarmStart (AbcSimplex *model, int type)

Constructs a warm start object with the specified status vectors.

¢ AbcWarmStart (const AbcWarmStart &ws)

Copy constructor.
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* virtual CoinWarmStart * clone () const

‘Virtual constructor’

e virtual ~AbcWarmStart ()
Destructor.

* virtual AbcWarmStart & operator= (const AbcWarmStart &rhs)
Assignment.

* virtual void assignBasisStatus (int ns, int na, char x&sStat, char x&aStat)
Assign the status vectors to be the warm start information.

Protected Attributes

Protected data members

* int typeExtralnformation_

Type of basis (always status arrays) 0 - as CoinWarmStartBasis 1,2 - plus factor
order as shorts or ints (top bit set means column) 3,4 - plus compact saved factor-
ization add 8 to say steepest edge weights stored (as floats) may want to change
next,previous to tree info so can use a different basis for weights.

¢ int lengthExtralnformation_
Length of extra information in bytes.

¢ char x extralnformation_
The extra information.

* AbcSimplex * model_
Pointer back to AbcSimplex (can only be applied to that).

e AbcWarmStartOrganizer * organizer_
Pointer back to AbcWarmStartOrganizer for organization.

e AbcWarmStart * previousBasis_
Pointer to previous basis.

¢ AbcWarmStart * nextBasis_
Pointer to next basis.

* int stamp_
Sequence stamp for deletion.

¢ int numberValidRows_

Number of valid rows (rest should have slacks) Check to see if weights are OK for
these rows and then just btran new ones for weights.
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3.16.1 Detailed Description

As CoinWarmStartBasis but with alternatives (Also uses Clp status meaning for
slacks).

Definition at line 75 of file AbcWarmStart.hpp.

3.16.2 Constructor & Destructor Documentation

3.16.2.1 AbcWarmStart::AbcWarmStart ()

Default constructor.

Creates a warm start object representing an empty basis (0 rows, 0 columns).

3.16.2.2 AbcWarmStart::AbcWarmStart ( AbcSimplex x model, int type )

Constructs a warm start object with the specified status vectors.

The parameters are copied. Consider assignBasisStatus(int,int,charx&,charx&) if the
object should assume ownership.

See also

AbcWarmStart::Status for a description of the packing used in the status arrays.

3.16.3 Member Function Documentation

3.16.3.1 virtual void AbcWarmStart::setSize ( int ns, int na ) [virtual]

Set basis capacity; existing basis is discarded.

After execution of this routine, the warm start object does not describe a valid basis:
all structural and artificial variables have status isFree.

3.16.3.2 virtual void AbcWarmStart::resize ( int newNumberRows, int
newNumberColumns ) [virtual]

Set basis capacity; existing basis is maintained.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.16 AbcWarmStart Class Reference 123

After execution of this routine, the warm start object describes a valid basis: the status
of new structural variables (added columns) is set to nonbasic at lower bound, and the
status of new artificial variables (added rows) is set to basic. (The basis can be invalid
if new structural variables do not have a finite lower bound.)

3.16.3.3 virtual void AbcWarmStart::compressRows ( int fgtCnt, const int
tgts ) [virtual]

Delete a set of rows from the basis.
Warning

This routine assumes that the set of indices to be deleted is sorted in ascending
order and contains no duplicates. Use deleteRows() if this is not the case.

The resulting basis is guaranteed valid only if all deleted constraints are slack
(hence the associated logicals are basic).

Removal of a tight constraint with a nonbasic logical implies that some basic variable
must be made nonbasic. This correction is left to the client.

3.16.3.4 virtual void AbcWarmStart::deleteRows ( int rawTgtCnt, const int *
rawTgts ) [virtual]

Delete a set of rows from the basis.

Warning

The resulting basis is guaranteed valid only if all deleted constraints are slack
(hence the associated logicals are basic).

Removal of a tight constraint with a nonbasic logical implies that some basic variable
must be made nonbasic. This correction is left to the client.

3.16.3.5 virtual void AbcWarmStart::deleteColumns ( int number, const int x
which ) [virtuall]

Delete a set of columns from the basis.
Warning

The resulting basis is guaranteed valid only if all deleted variables are nonbasic.
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Removal of a basic variable implies that some nonbasic variable must be made basic.
This correction is left to the client.

3.16.3.6 virtual void AbcWarmStart::assignBasisStatus ( int ns, int na, char
«& sStat, char x& aStat ) [virtual]

Assign the status vectors to be the warm start information.

In this method the AbcWarmStart object assumes ownership of the pointers and upon
return the argument pointers will be NULL. If copying is desirable, use the array con-
structor or the assignment operator .

Note

The pointers passed to this method will be freed using delete[], so they must be
created using new[].

The documentation for this class was generated from the following file:

* AbcWarmStart.hpp
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3.17 AbcWarmStartOrganizer Class Reference

Collaboration diagram for AbcWarmStartOrganizer:
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Public Member Functions

¢ void createBasisO ()
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Create Basis type 0.

¢ void createBasis12 ()
Create Basis type 1,2.

¢ void createBasis34 ()
Create Basis type 3,4.

* void deleteBasis (AbcWarmStart xbasis)

delete basis

Constructors, destructors, and related functions

* AbcWarmStartOrganizer (AbcSimplex smodel=NULL)

Default constructor.

* AbcWarmStartOrganizer (const AbcWarmStartOrganizer &ws)
Copy constructor.

¢ virtual ~AbcWarmStartOrganizer ()
Destructor.

¢ virtual AbcWarmStartOrganizer & operator= (const AbcWarmStartOrganizer
&rhs)

Assignment.

Protected Attributes

Protected data members

* AbcSimplex * model
Pointer to AbcSimplex (can only be applied to that).

e AbcWarmStart * firstBasis_

Pointer to first basis.

¢ AbcWarmStart * lastBasis_
Pointer to last basis.

¢ int numberBases_

Number of bases.

e int sizeBases_

Size of bases (extra).
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3.17.1 Detailed Description

Definition at line 23 of file AbcWarmStart.hpp.

3.17.2 Constructor & Destructor Documentation

3.17.2.1 AbcWarmStartOrganizer::AbcWarmStartOrganizer ( AbcSimplex
model = NULL )

Default constructor.
Creates a warm start object organizer

The documentation for this class was generated from the following file:

* AbcWarmStart.hpp

3.18 blockStruct Struct Reference
3.18.1 Detailed Description

Definition at line 571 of file ClpPackedMatrix.hpp.

The documentation for this struct was generated from the following file:

* ClpPackedMatrix.hpp

3.19 blockStruct3 Struct Reference
3.19.1 Detailed Description

Definition at line 557 of file AbcMatrix.hpp.

The documentation for this struct was generated from the following file:

* AbcMatrix.hpp

3.20 ClpNode::branchState Struct Reference
3.20.1 Detailed Description

Definition at line 121 of file ClpNode.hpp.

The documentation for this struct was generated from the following file:
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* ClpNode.hpp

3.21 CbcOrClpParam Class Reference

Very simple class for setting parameters.
#include <CbcOrClpParam.hpp>

Collaboration diagram for CbcOrClpParam:
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Public Member Functions

Constructor and destructor
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CbcOrClpParam ()

Constructors.

¢ CbcOrClpParam (std::string name, std::string help, double lower, double
upper, CbcOrClpParameterType type, int display=2)

¢ CbcOrClpParam (std::string name, std::string help, int lower, int upper, Cb-
cOrClpParameterType type, int display=2)

¢ CbcOrClpParam (std::string name, std::string help, std::string firstValue,
CbcOrClpParameterType type, int whereUsed=7, int display=2)

¢ CbcOrClpParam (std::string name, std::string help, CbcOrClpParameter-
Type type, int whereUsed=7, int display=2)

* CbcOrClpParam (const CbcOrClpParam &)

Copy constructor.

e CbcOrClpParam & operator= (const CbcOrClpParam &rhs)

Assignment operator. This copies the data.

¢ ~CbcOrClpParam ()

Destructor.

stuff

* void append (std::string keyWord)
Insert string (only valid for keywords).

* void addHelp (std::string keyWord)
Adds one help line.

* std::string name () const

Returns name.

* std::string shortHelp () const
Returns short help.

¢ int setDoubleParameter (CbcModel &model, double value)

Sets a double parameter (nonzero code if error).

e const char * setDoubleParameterWithMessage (CbcModel &model, double
value, int &returnCode)

Sets double parameter and returns printable string and error code.

¢ double doubleParameter (CbcModel &model) const

Gets a double parameter.
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¢ int setIntParameter (CbcModel &model, int value)

Sets a int parameter (nonzero code if error).

e const char * setIntParameterWithMessage (CbcModel &model, int value, int
&returnCode)

Sets int parameter and returns printable string and error code.

¢ int intParameter (CbcModel &model) const

Gets a int parameter.

* int setDoubleParameter (ClpSimplex *model, double value)

Sets a double parameter (nonzero code if error).

* double doubleParameter (ClpSimplex *model) const

Gets a double parameter.

 const char * setDoubleParameterWithMessage (ClpSimplex #model, double
value, int &returnCode)

Sets double parameter and returns printable string and error code.

¢ int setIntParameter (ClpSimplex xmodel, int value)

Sets a int parameter (nonzero code if error).

* const char * setIntParameterWithMessage (ClpSimplex s*model, int value, int
&returnCode)

Sets int parameter and returns printable string and error code.

* int intParameter (ClpSimplex smodel) const

Gets a int parameter.

¢ int setDoubleParameter (OsiSolverInterface *model, double value)

Sets a double parameter (nonzero code if error).

* const char * setDoubleParameterWithMessage (OsiSolverInterface xmodel, dou-
ble value, int &returnCode)

Sets double parameter and returns printable string and error code.

¢ double doubleParameter (OsiSolverInterface x*model) const

Gets a double parameter.

¢ int setIntParameter (OsiSolverInterface *model, int value)

Sets a int parameter (nonzero code if error).
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* const char * setIntParameterWithMessage (OsiSolverInterface *model, int value,
int &returnCode)

Sets int parameter and returns printable string and error code.

¢ int intParameter (OsiSolverInterface *model) const

Gets a int parameter.

¢ int checkDoubleParameter (double value) const

Checks a double parameter (nonzero code if error).

e std::string matchName () const

Returns name which could match.

* int lengthMatchName () const
Returns length of name for ptinting.

* int parameterOption (std::string check) const

Returns parameter option which matches (-1 if none).

¢ void printOptions () const

Prints parameter options.

e std::string currentOption () const

Returns current parameter option.

¢ void setCurrentOption (int value, bool printlt=false)

Sets current parameter option.

 const char x setCurrentOptionWithMessage (int value)

Sets current parameter option and returns printable string.

* void setCurrentOption (const std::string value)

Sets current parameter option using string.

¢ int currentOptionAsInteger () const

Returns current parameter option position.

¢ void setIntValue (int value)

Sets int value.

* int intValue () const
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¢ void setDoubleValue (double value)

Sets double value.

¢ double doubleValue () const
* void setStringValue (std::string value)

Sets string value.

e std::string stringValue () const
* int matches (std::string input) const

Returns 1 if matches minimum, 2 if matches less, 0 if not matched.

¢ CbcOrClpParameterType type () const
type

* int displayThis () const
whether to display

* void setLonghelp (const std::string help)
Set Long help.

* void printLongHelp () const
Print Long help.

* void printString () const

Print action and string.

¢ int whereUsed () const

7 if used everywhere, 1 - used by clp 2 - used by cbc 4 - used by ampl

3.21.1 Detailed Description

Very simple class for setting parameters.
Definition at line 288 of file CbcOrClpParam.hpp.

The documentation for this class was generated from the following file:

* CbcOrClpParam.hpp
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3.22 ClpCholeskyBase Class Reference

Base class for Clp Cholesky factorization Will do better factorization.
#include <ClpCholeskyBase.hpp>

Inheritance diagram for ClpCholeskyBase:

ClpCholeskyDense

ClpCholeskyMumps

ClpCholeskyTaucs

ClpCholeskyBase

ClpCholesky Ufl

ClpCholeskyWssmp

ClpCholeskyWssmpKKT
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Collaboration diagram for ClpCholeskyBase:
-
= T M

__ elements rowNames .
TTee-l columnNames_

Std:vectors std:string > -

elements <st:string > <

Public Member Functions
Gets

e int status () const

status. Returns status

* int numberRowsDropped () const

numberRowsDropped. Number of rows gone

* void resetRowsDropped ()

reset numberRowsDropped and rowsDropped.

* char * rowsDropped () const

rowsDropped - which rows are gone

* double choleskyCondition () const
choleskyCondition.

* double goDense () const

goDense i.e. use dense factoriaztion if > this (default 0.7).

¢ void setGoDense (double value)

primalColumnPivot_ _

o | CiDualRowPivot

,

—
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goDense i.e. use dense factoriaztion if > this (default 0.7).

e int rank () const

rank. Returns rank

¢ int numberRows () const

Return number of rows.

* CoinBiglndex size () const

Return size.

* longDouble * sparseFactor () const

Return sparseFactor.

* longDouble * diagonal () const

Return diagonal.

* longDouble * workDouble () const

Return workDouble.

¢ bool kkt () const
If KKT on.

* void setKKT (bool yesNo)
Set KKT.

¢ void setIntegerParameter (int i, int value)

Set integer parameter.

* int getIntegerParameter (int 1)

get integer parameter

¢ void setDoubleParameter (int i, double value)

Set double parameter.

¢ double getDoubleParameter (int i)

get double parameter

Constructors, destructor

¢ ClpCholeskyBase (int denseThreshold=-1)

Constructor which has dense columns activated.

* virtual ~ClpCholeskyBase ()
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Destructor (has to be public).

* ClpCholeskyBase (const ClpCholeskyBase &)
Copy.

* ClpCholeskyBase & operator= (const ClpCholeskyBase &)

Assignment.

Protected Member Functions
Symbolic, factor and solve

* int symbolicl (const CoinBigIndex *Astart, const int *Arow)

Symbolicl - works out size without clever stuff.

* void symbolic2 (const CoinBigIndex xAstart, const int xArow)

Symbolic2 - Fills in indices Uses lower triangular so can do cliques etc.

* void factorizePart2 (int xrowsDropped)

Factorize - filling in rowsDropped and returning number dropped in integerParam.

* void solve (CoinWorkDouble *region, int type)
solve - 1 just first half, 2 just second half - 3 both.

¢ int preOrder (bool lowerTriangular, bool includeDiagonal, bool doKKT)

Forms ADAT - returns nonzero if not enough memory.

¢ void updateDense (longDouble *d, int xfirst)
Updates dense part (broken out for profiling).

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

* int type_
type (may be useful) if > 20 do KKT

¢ bool doKKT_
Doing full KKT (only used if default symbolic and factorization).

* double goDense_

Go dense at this fraction.
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¢ double choleskyCondition_
choleskyCondition.

* Clplnterior * model_

model.

¢ int numberTrials_

numberTrials. Number of trials before rejection

¢ int numberRows_

numberRows. Number of Rows in factorization

e int status_

status. Status of factorization

e char * rowsDropped_
rowsDropped

e int * permuteInverse_

permute inverse.

* int * permute_

main permute.

¢ int numberRowsDropped_

numberRowsDropped. Number of rows gone

¢ longDouble * sparseFactor_

sparseFactor.

» CoinBiglndex * choleskyStart_

choleskyStart - element starts

* int * choleskyRow_

choleskyRow (can be shorter than sparsefactor)

* CoinBiglndex * indexStart_

Index starts.

* longDouble * diagonal _
Diagonal.

* longDouble * workDouble_

double work array
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Virtual methods that the derived classes may provide

* virtual int order (Clplnterior xmodel)

e int * link_

link array

* CoinBigIndex * workInteger_
* int x clique_
* CoinBiglndex sizeFactor_

sizeFactor.

* CoinBiglndex sizelndex_

Size of index array.

e int firstDense_

First dense row.

* int integerParameters_ [64]

integerParameters

¢ double doubleParameters_ [64]

doubleParameters;

* ClpMatrixBase * rowCopy_

Row copy of matrix.

e char x whichDense

Dense indicators.

¢ longDouble * denseColumn_

Dense columns (updated).

* ClpCholeskyDense * dense_
Dense cholesky.

¢ int denseThreshold_

Dense threshold (for taking out of Cholesky).

Orders rows and saves pointer to matrix.and model.

e virtual int symbolic ()

Does Symbolic factorization given permutation.
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* virtual int factorize (const CoinWorkDouble *diagonal, int *rowsDropped)

Factorize - filling in rowsDropped and returning number dropped.

* virtual void solve (CoinWorkDouble *region)

Uses factorization to solve.

« virtual void solveKKT (CoinWorkDouble sregionl, CoinWorkDouble *region2,
const CoinWorkDouble xdiagonal, CoinWorkDouble diagonalScaleFactor)

Uses factorization to solve.

Other
Clone

* virtual ClpCholeskyBase * clone () const
* int type () const

Returns type.

* void setType (int type)
Sets type.

* void setModel (Clplnterior *model)

model.

3.22.1 Detailed Description

Base class for Clp Cholesky factorization Will do better factorization. very crude or-
dering

Derived classes may be using more sophisticated methods

Definition at line 53 of file ClpCholeskyBase.hpp.

3.22.2 Constructor & Destructor Documentation

3.22.2.1 ClpCholeskyBase::ClpCholeskyBase ( int denseThreshold = -1 )

Constructor which has dense columns activated.

Default is off.
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3.22.3 Member Function Documentation

3.22.3.1 virtual int ClpCholeskyBase::order ( ClpInterior « model )
[virtual]

Orders rows and saves pointer to matrix.and model.

returns non-zero if not enough memory. You can use preOrder to set up ADAT If using
default symbolic etc then must set sizeFactor_ to size of input matrix to order (and to
symbolic). Also just permute_ and permutelnverse_ should be created

Reimplemented in ClpCholeskyDense, ClpCholeskyMumps, ClpCholeskyTaucs, Clp-
CholeskyUfl, ClpCholeskyWssmp, and ClpCholesky WssmpKKT.

3.22.3.2 virtual int ClpCholeskyBase::symbolic ( ) [virtual]

Does Symbolic factorization given permutation.

This is called immediately after order. If user provides this then user must provide
factorize and solve. Otherwise the default factorization is used returns non-zero if not
enough memory

Reimplemented in ClpCholeskyDense, ClpCholeskyMumps, ClpCholeskyTaucs, Clp-
CholeskyUfl, ClpCholesky Wssmp, and ClpCholeskyWssmpKKT.

3.22.3.3 virtual int ClpCholeskyBase::factorize ( const CoinWorkDouble x
diagonal, int x rowsDropped ) [virtual]

Factorize - filling in rowsDropped and returning number dropped.
If return code negative then out of memory

Reimplemented in ClpCholeskyDense.

3.22.3.4 virtual void ClpCholeskyBase::solve ( CoinWorkDouble x region )
[virtual]

Uses factorization to solve.

Reimplemented in ClpCholeskyDense.
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3.22.3.5 virtual void ClpCholeskyBase::solveKKT ( CoinWorkDouble
regionl, CoinWorkDouble x region2, const CoinWorkDouble x
diagonal, CoinWorkDouble diagonalScaleFactor ) [virtual]

Uses factorization to solve.

* given as if KKT. region] is rows+columns, region2 is rows

3.22.3.6 int ClpCholeskyBase::symbolicl ( const CoinBigIndex x Astart, const
int x+ Arow ) [protected]

Symbolicl - works out size without clever stuff.

Uses upper triangular as much easier. Returns size

3.22.3.7 void ClpCholeskyBase::solve ( CoinWorkDouble *x region, int type )
[protected]

solve - 1 just first half, 2 just second half - 3 both.
If 1 and 2 then diagonal has sqrt of inverse otherwise inverse

The documentation for this class was generated from the following file:

* ClpCholeskyBase.hpp

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.23 ClpCholeskyDense Class Reference 142

3.23 ClpCholeskyDense Class Reference

Inheritance diagram for ClpCholeskyDense:

ClpCholeskyBase

ClpCholeskyDense

Collaboration diagram for ClpCholeskyDense:

=~ GipCotesiyBase | _

rowCopy. - model_
T~ L cholesky_

~ < _bctive CpPocoBase | PEESUIL
CpTustedData RN

matix

scaledMat -7
[CoPrrmarana Ja- 00— _ | Gopaamions 1+ =~ oupames ol
colum - - columnNames_ ClpNonLinearCost
block. S nonLinearCost E
blockStruct |- — — ==~  _ [ CipPackeaMatrx3 ~ s
damer <sug:sting > o
T - - - - divectore T "9 std:vectore std:sting > o

elements .

-7 stiParam,
-

std:basic_stinge char > lg———— sid:string [ -

dsastorhrea_ CipDisastorHandier

SRR

-7 IpSimplexProgre
progress ClpSimplexProgress.
GipSimplex
oo
SO model
T CipPrimalColumnPivot
. primalColumnPivot -

\ S~ factorization
N dulRowPivot_ -~

- >| ClpFactorization

- " networkBasis_
. ’I CipDualRowPivot e

v Mo CipetworkBasis

Public Member Functions

Virtual methods that the derived classes provides
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virtual int order (ClpInterior *model)
Orders rows and saves pointer to matrix.and model.

virtual int symbolic ()

Does Symbolic factorization given permutation.

virtual int factorize (const CoinWorkDouble *diagonal, int xrowsDropped)

Factorize - filling in rowsDropped and returning number dropped.

virtual void solve (CoinWorkDouble *region)

Uses factorization to solve.

Non virtual methods for ClpCholeskyDense

int reserveSpace (const ClpCholeskyBase xfactor, int numberRows)

Reserves space.

CoinBiglndex space (int numberRows) const

Returns space needed.

void factorizePart2 (int xrowsDropped)

part 2 of Factorize - filling in rowsDropped

void factorizePart3 (int xrowsDropped)

part 2 of Factorize - filling in rowsDropped - blocked

void solveF1 (longDouble xa, int n, CoinWorkDouble xregion)

Forward part of solve.

void solveF2 (longDouble *a, int n, CoinWorkDouble xregion, CoinWork-
Double *region2)
void solveB1 (longDouble x*a, int n, CoinWorkDouble *region)

Backward part of solve.

void solveB2 (longDouble *a, int n, CoinWorkDouble *region, CoinWork-
Double *region2)

int bNumber (const longDouble *array, int &, int &)

longDouble * aMatrix () const

A.

longDouble * diagonal () const

Diagonal.

Constructors, destructor
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* ClpCholeskyDense ()

Default constructor.

* virtual ~ClpCholeskyDense ()

Destructor.

¢ ClpCholeskyDense (const ClpCholeskyDense &)
Copy.

ClpCholeskyDense & operator= (const ClpCholeskyDense &)

Assignment.

« virtual ClpCholeskyBase * clone () const

Clone.

3.23.1 Detailed Description

Definition at line 14 of file ClpCholeskyDense.hpp.

3.23.2 Constructor & Destructor Documentation

3.23.2.1 ClpCholeskyDense::ClpCholeskyDense ( )

Default constructor.

3.23.3 Member Function Documentation

3.23.3.1 virtual int ClpCholeskyDense::order ( ClpInterior x model )
[virtual]

Orders rows and saves pointer to matrix.and model.
Returns non-zero if not enough memory

Reimplemented from ClpCholeskyBase.

3.23.3.2 virtual int ClpCholeskyDense::symbolic ( ) [virtual]

Does Symbolic factorization given permutation.
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This is called immediately after order. If user provides this then user must provide
factorize and solve. Otherwise the default factorization is used returns non-zero if not
enough memory

Reimplemented from ClpCholeskyBase.

3.23.3.3 virtual int ClpCholeskyDense::factorize ( const CoinWorkDouble x
diagonal, int x rowsDropped ) [virtual]

Factorize - filling in rowsDropped and returning number dropped.
If return code negative then out of memory

Reimplemented from ClpCholeskyBase.

3.23.3.4 virtual void ClpCholeskyDense::solve ( CoinWorkDouble x region )
[virtual]

Uses factorization to solve.

Reimplemented from ClpCholeskyBase.

3.23.3.5 int ClpCholeskyDense::reserveSpace ( const ClpCholeskyBase x
factor, int numberRows )

Reserves space.
If factor not NULL then just uses passed space Returns non-zero if not enough memory

The documentation for this class was generated from the following file:

* ClpCholeskyDense.hpp

3.24 ClpCholeskyDenseC Struct Reference
3.24.1 Detailed Description

Definition at line 88 of file ClpCholeskyDense.hpp.

The documentation for this struct was generated from the following file:

* ClpCholeskyDense.hpp
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3.25 ClpCholeskyMumps Class Reference

Mumps class for Clp Cholesky factorization.
#include <ClpCholeskyMumps.hpp>
Inheritance diagram for ClpCholeskyMumps:

ClpCholeskyBase

ClpCholeskyMumps

Collaboration diagram for ClpCholeskyMumps:
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Public Member Functions
Virtual methods that the derived classes provides

* virtual int order (ClpInterior xmodel)

Orders rows and saves pointer to matrix.and model.

e virtual int symbolic ()

Does Symbolic factorization given permutation.

* virtual int factorize (const double xdiagonal, int xrowsDropped)

Factorize - filling in rowsDropped and returning number dropped.

* virtual void solve (double *region)

Uses factorization to solve.

Constructors, destructor

* ClpCholeskyMumps (int denseThreshold=-1)

Constructor which has dense columns activated.

¢ virtual ~ClpCholeskyMumps ()

Destructor.

» virtual ClpCholeskyBase * clone () const

Clone.

3.25.1 Detailed Description

Mumps class for Clp Cholesky factorization.
Definition at line 21 of file ClpCholeskyMumps.hpp.
3.25.2 Constructor & Destructor Documentation

3.25.2.1 ClpCholeskyMumps::ClpCholeskyMumps ( int denseThreshold = -1
)

Constructor which has dense columns activated.

Default is off.
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3.25.3 Member Function Documentation

3.25.3.1 virtual int ClpCholeskyMumps::order ( ClpInterior x model )
[virtual]

Orders rows and saves pointer to matrix.and model.
Returns non-zero if not enough memory

Reimplemented from ClpCholeskyBase.

3.25.3.2 virtual int ClpCholeskyMumps::symbolic ( ) [virtual]

Does Symbolic factorization given permutation.

This is called immediately after order. If user provides this then user must provide
factorize and solve. Otherwise the default factorization is used returns non-zero if not
enough memory

Reimplemented from ClpCholeskyBase.

3.25.3.3 virtual int ClpCholeskyMumps::factorize ( const double x diagonal,
int x rowsDropped ) [virtuall]

Factorize - filling in rowsDropped and returning number dropped.

If return code negative then out of memory

3.25.3.4 virtual void ClpCholeskyMumps::solve ( double « region )
[virtual]

Uses factorization to solve.

The documentation for this class was generated from the following file:

* ClpCholeskyMumps.hpp

3.26 ClpCholeskyTaucs Class Reference

Taucs class for Clp Cholesky factorization.
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#include <ClpCholeskyTaucs.hpp>

Inheritance diagram for ClpCholeskyTaucs:

ClpCholeskyBase

ClpCholeskyTaucs

Collaboration diagram for ClpCholeskyTaucs:
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Public Member Functions

Virtual methods that the derived classes provides
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e virtual int order (ClplInterior xmodel)

Orders rows and saves pointer to matrix.and model.

e virtual int symbolic ()

Dummy.

* virtual int factorize (const double xdiagonal, int xrowsDropped)

Factorize - filling in rowsDropped and returning number dropped.

* virtual void solve (double *region)

Uses factorization to solve.

Constructors, destructor

* ClpCholeskyTaucs ()

Default constructor.

* virtual ~ClpCholeskyTaucs ()

Destructor.

ClpCholeskyTaucs (const ClpCholeskyTaucs &)
ClpCholeskyTaucs & operator= (const ClpCholeskyTaucs &)
« virtual ClpCholeskyBase * clone () const

Clone.

3.26.1 Detailed Description

Taucs class for Clp Cholesky factorization. If you wish to use Sivan Toledo’s TAUCS
code see

http://www.tau.ac.il/~stoledo/taucs/

for terms of use

The taucs.h file was modified to put

ifdef __cplusplus extern "C"{ endif after line 440 (endif) and ifdef __cplusplus } endif
at end

I also modified LAPACK dpotf2.f (two places) to change the GO TO 30 on AJJ.Lt.0.0
to

IF( AJJ.LE.1.0e-20 ) THEN AJJ = 1.0e100; ELSE AJJ = SQRT( AJJ ) END IF
Definition at line 43 of file ClpCholeskyTaucs.hpp.
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3.26.2 Constructor & Destructor Documentation

3.26.2.1 ClpCholeskyTaucs::ClpCholeskyTaucs ( )

Default constructor.

3.26.3 Member Function Documentation

3.26.3.1 virtual int ClpCholeskyTaucs::order ( ClpInterior x model )
[virtual]

Orders rows and saves pointer to matrix.and model.
Returns non-zero if not enough memory

Reimplemented from ClpCholeskyBase.

3.26.3.2 virtual int ClpCholeskyTaucs::factorize ( const double x diagonal, int
* rowsDropped ) [virtual]

Factorize - filling in rowsDropped and returning number dropped.

If return code negative then out of memory

3.26.3.3 virtual void ClpCholeskyTaucs::solve ( double *« region )
[virtual]

Uses factorization to solve.

The documentation for this class was generated from the following file:

* ClpCholeskyTaucs.hpp

3.27 ClpCholeskyUfl Class Reference

Ufl class for Clp Cholesky factorization.
#include <ClpCholeskyUfl.hpp>
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Inheritance diagram for ClpCholeskyUfi:

ClpCholeskyBase

ClpCholeskyUfl

Collaboration diagram for ClpCholeskyUfl:
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Public Member Functions
Virtual methods that the derived classes provides

* virtual int order (ClpInterior xmodel)
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Orders rows and saves pointer to matrix.and model.

e virtual int symbolic ()
Does Symbolic factorization given permutation using CHOLMOD (if available).

* virtual int factorize (const double xdiagonal, int xrowsDropped)

Factorize - filling in rowsDropped and returning number dropped using
CHOLMOD (if available).

* virtual void solve (double *region)
Uses factorization to solve.

Constructors, destructor

* ClpCholeskyUfl (int denseThreshold=-1)

Constructor which has dense columns activated.

e virtual ~ClpCholeskyUfl ()

Destructor.

» virtual ClpCholeskyBase * clone () const
Clone.

3.27.1 Detailed Description

Ufl class for Clp Cholesky factorization. If you wish to use AMD code from University
of Florida see

http://www.cise.ufl.edu/research/sparse/amd

for terms of use

If you wish to use CHOLMOD code from University of Florida see
http://www.cise.ufl.edu/research/sparse/cholmod

for terms of use

Definition at line 32 of file ClpCholeskyUfl.hpp.

3.27.2 Constructor & Destructor Documentation

3.27.2.1 ClpCholeskyUfl::ClpCholeskyUfl ( int denseThreshold = -1 )

Constructor which has dense columns activated.

Default is off.
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3.27.3 Member Function Documentation

3.27.3.1 virtual int ClpCholeskyUfl::order ( ClpInterior * model )
[virtual]

Orders rows and saves pointer to matrix.and model.
Returns non-zero if not enough memory

Reimplemented from ClpCholeskyBase.

3.27.3.2 virtual int ClpCholeskyUfl::symbolic ( ) [virtual]

Does Symbolic factorization given permutation using CHOLMOD (if available).

This is called immediately after order. If user provides this then user must provide
factorize and solve. Otherwise the default factorization is used returns non-zero if not
enough memory.

Reimplemented from ClpCholeskyBase.

3.27.3.3 virtual int ClpCholeskyUfl::factorize ( const double x diagonal, int x
rowsDropped ) [virtuall]

Factorize - filling in rowsDropped and returning number dropped using CHOLMOD
(if available).

If return code negative then out of memory

3.27.3.4 virtual void ClpCholeskyUfl::solve ( double x region ) [virtual]

Uses factorization to solve.
Uses CHOLMOD (if available).

The documentation for this class was generated from the following file:

* ClpCholeskyUfl.hpp
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3.28 ClpCholeskyWssmp Class Reference

Wssmp class for Clp Cholesky factorization.
#include <ClpCholeskyWssmp.hpp>
Inheritance diagram for ClpCholeskyWssmp:

ClpCholeskyBase

ClpCholeskyWssmp

Collaboration diagram for ClpCholesky Wssmp:
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Public Member Functions
Virtual methods that the derived classes provides

* virtual int order (ClpInterior xmodel)

Orders rows and saves pointer to matrix.and model.

e virtual int symbolic ()

Does Symbolic factorization given permutation.

* virtual int factorize (const double xdiagonal, int xrowsDropped)

Factorize - filling in rowsDropped and returning number dropped.

* virtual void solve (double *region)

Uses factorization to solve.

Constructors, destructor

* ClpCholeskyWssmp (int denseThreshold=-1)

Constructor which has dense columns activated.

¢ virtual ~ClpCholeskyWssmp ()

Destructor.

ClpCholeskyWssmp (const ClpCholeskyWssmp &)
ClpCholeskyWssmp & operator= (const ClpCholeskyWssmp &)
« virtual ClpCholeskyBase * clone () const

Clone.

3.28.1 Detailed Description

Wssmp class for Clp Cholesky factorization.
Definition at line 17 of file ClpCholeskyWssmp.hpp.
3.28.2 Constructor & Destructor Documentation

3.28.2.1 ClpCholeskyWssmp::ClpCholeskyWssmp ( int denseThreshold = -1 )

Constructor which has dense columns activated.

Default is off.
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3.28.3 Member Function Documentation

3.28.3.1 virtual int ClpCholeskyWssmp::order ( ClpInterior = model )
[virtual]

Orders rows and saves pointer to matrix.and model.
Returns non-zero if not enough memory

Reimplemented from ClpCholeskyBase.

3.28.3.2 virtual int ClpCholeskyWssmp::symbolic ( ) [virtual]

Does Symbolic factorization given permutation.

This is called immediately after order. If user provides this then user must provide
factorize and solve. Otherwise the default factorization is used returns non-zero if not
enough memory

Reimplemented from ClpCholeskyBase.

3.28.3.3 virtual int ClpCholeskyWssmp::factorize ( const double * diagonal,
int x rowsDropped ) [virtuall]

Factorize - filling in rowsDropped and returning number dropped.

If return code negative then out of memory

3.28.3.4 virtual void ClpCholeskyWssmp::solve ( double * region )
[virtual]

Uses factorization to solve.

The documentation for this class was generated from the following file:

* ClpCholeskyWssmp.hpp

3.29 ClpCholeskyWssmpKKT Class Reference

WssmpKKT class for Clp Cholesky factorization.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.29 ClpCholeskyWssmpKKT Class Reference 158

#include <ClpCholeskyWssmpKKT.hpp>

Inheritance diagram for ClpCholeskyWssmpKKT:

ClpCholeskyBase

ClpCholesky WssmpKKT

Collaboration diagram for ClpCholeskyWssmpKKT:
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Public Member Functions

Virtual methods that the derived classes provides
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e virtual int order (ClplInterior xmodel)
Orders rows and saves pointer to matrix.and model.

* virtual int symbolic ()
Does Symbolic factorization given permutation.

* virtual int factorize (const double xdiagonal, int xrowsDropped)

Factorize - filling in rowsDropped and returning number dropped.

* virtual void solve (double *region)
Uses factorization to solve.

e virtual void solveKKT (double sregionl, double xregion2, const double
xdiagonal, double diagonalScaleFactor)

Uses factorization to solve.

Constructors, destructor

* ClpCholeskyWssmpKKT (int denseThreshold=-1)

Constructor which has dense columns activated.

¢ virtual ~ClpCholeskyWssmpKKT ()

Destructor.

ClpCholesky WssmpKKT (const ClpCholeskyWssmpKKT &)
ClpCholeskyWssmpKKT & operator= (const ClpCholeskyWssmpKKT &)
« virtual ClpCholeskyBase * clone () const

Clone.

3.29.1 Detailed Description

WssmpKKT class for Clp Cholesky factorization.
Definition at line 17 of file ClpCholeskyWssmpKKT.hpp.
3.29.2 Constructor & Destructor Documentation

3.29.2.1 ClpCholeskyWssmpKKT::ClpCholeskyWssmpKKT ( int
denseThreshold = -1 )

Constructor which has dense columns activated.

Default is off.
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3.29.3 Member Function Documentation

3.29.3.1 virtual int ClpCholeskyWssmpKKT::order ( ClpInterior x model )
[virtual]

Orders rows and saves pointer to matrix.and model.
Returns non-zero if not enough memory

Reimplemented from ClpCholeskyBase.

3.29.3.2 virtual int ClpCholeskyWssmpKKT::symbolic ( ) [virtual]

Does Symbolic factorization given permutation.

This is called immediately after order. If user provides this then user must provide
factorize and solve. Otherwise the default factorization is used returns non-zero if not
enough memory

Reimplemented from ClpCholeskyBase.

3.29.3.3 virtual int ClpCholeskyWssmpKKT::factorize ( const double x
diagonal, int x rowsDropped ) [virtual]

Factorize - filling in rowsDropped and returning number dropped.

If return code negative then out of memory

3.29.3.4 virtual void ClpCholeskyWssmpKKT::solve ( double x region )
[virtual]

Uses factorization to solve.

3.29.3.5 virtual void ClpCholeskyWssmpKKT::solveKKT ( double x
regionl, double x region2, const double x diagonal, double
diagonalScaleFactor ) [virtuall]

Uses factorization to solve.
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* given as if KKT. regionl is rows+columns, region2 is rows

The documentation for this class was generated from the following file:

* ClpCholeskyWssmpKKT.hpp

3.30 ClpConstraint Class Reference

Constraint Abstract Base Class.

#include <ClpConstraint.hpp>

Inheritance diagram for ClpConstraint:

ClpConstraint

ClpConstraintLinear

ClpConstraintQuadratic

Public Member Functions

Stuff

* virtual int gradient (const ClpSimplex *model, const double *solution, dou-
ble xgradient, double &functionValue, double &offset, bool useScaling=false,

bool refresh=true) const =0
Fills gradient.

* virtual double functionValue (const ClpSimplex xmodel, const double
xsolution, bool useScaling=false, bool refresh=true) const

Constraint function value.

e virtual void resize (int newNumberColumns)=0

Resize constraint.
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e virtual void deleteSome (int numberToDelete, const int xwhich)=0

Delete columns in constraint.

* virtual void reallyScale (const double *columnScale)=0

Scale constraint.

* virtual int markNonlinear (char *which) const =0

Given a zeroed array sets nonlinear columns to 1.

« virtual int markNonzero (char *which) const =0

Given a zeroed array sets possible nonzero coefficients to 1.

Constructors and destructors

 ClpConstraint ()

Default Constructor.

* ClpConstraint (const ClpConstraint &)

Copy constructor.

* ClpConstraint & operator= (const ClpConstraint &rhs)

Assignment operator.

¢ virtual ~ClpConstraint ()

Destructor.

« virtual ClpConstraint * clone () const =0

Clone.

Other

* int type ()

Returns type, 0 linear, 1 nonlinear:

e int rowNumber () const

Row number (-1 is objective).

* virtual int numberCoefficients () const =0

Number of possible coefficients in gradient.

¢ double functionValue () const

Stored constraint function value.
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¢ double offset () const

Constraint offset.

e virtual void newXValues ()

Say we have new primal solution - so may need to recompute.

Protected Attributes
Protected member data

¢ double * lastGradient_

Gradient at last evaluation.

¢ double functionValue_

Value of non-linear part of constraint.

¢ double offset_

Value of offset for constraint.

* int type_

Type of constraint - linear is 1.

¢ int rowNumber_

Row number (-1 is objective).

3.30.1 Detailed Description

Constraint Abstract Base Class. Abstract Base Class for describing a constraint or
objective function

Definition at line 19 of file ClpConstraint.hpp.

3.30.2 Member Function Documentation

3.30.2.1 virtual int ClpConstraint::gradient ( const ClpSimplex « model, const
double * solution, double * gradient, double & functionValue,

double & offset, bool useScaling = false, bool refresh = true )
const [pure virtual]

Fills gradient.
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If Linear then solution may be NULL, also returns true value of function and offset
so we can use X not deltaX in constraint If refresh is false then uses last solution Uses
model for scaling Returns non-zero if gradient undefined at current solution

Implemented in ClpConstraintLinear, and ClpConstraintQuadratic.

3.30.2.2 virtual int ClpConstraint::markNonlinear ( char x which ) const
[pure virtual]

Given a zeroed array sets nonlinear columns to 1.
Returns number of nonlinear columns

Implemented in ClpConstraintLinear, and ClpConstraintQuadratic.

3.30.2.3 virtual int ClpConstraint::markNonzero ( char * which ) const
[pure virtual]

Given a zeroed array sets possible nonzero coefficients to 1.
Returns number of nonzeros
Implemented in ClpConstraintLinear, and ClpConstraintQuadratic.

The documentation for this class was generated from the following file:

* ClpConstraint.hpp

3.31 ClpConstraintLinear Class Reference

Linear Constraint Class.

#include <ClpConstraintLinear.hpp>
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Inheritance diagram for ClpConstraintLinear:

ClpConstraint

ClpConstraintLinear

Collaboration diagram for ClpConstraintLinear:

ClpConstraint

ClpConstraintLinear

Public Member Functions
Stuff

e virtual int gradient (const ClpSimplex «model, const double *solution, dou-
ble xgradient, double &functionValue, double &offset, bool useScaling=false,
bool refresh=true) const

Fills gradient.

e virtual void resize (int newNumberColumns)
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Resize constraint.

* virtual void deleteSome (int numberToDelete, const int «which)

Delete columns in constraint.

* virtual void reallyScale (const double *columnScale)

Scale constraint.

e virtual int markNonlinear (char *which) const

Given a zeroed array sets nonlinear columns to 1.

e virtual int markNonzero (char s«which) const

Given a zeroed array sets possible nonzero coefficients to 1.

Constructors and destructors

* ClpConstraintLinear ()

Default Constructor.

* ClpConstraintLinear (int row, int numberCoefficients, int numberColumns,
const int xcolumn, const double *element)

Constructor from constraint.

* ClpConstraintLinear (const ClpConstraintLinear &rhs)

Copy constructor .

* ClpConstraintLinear & operator= (const ClpConstraintLinear &rhs)

Assignment operator.

* virtual ~ClpConstraintLinear ()

Destructor.

* virtual ClpConstraint * clone () const

Clone.

Gets and sets

e virtual int numberCoefficients () const

Number of coefficients.

¢ int numberColumns () const

Number of columns in linear constraint.
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e const int * column () const

Columns.

¢ const double * coefficient () const
Coefficients.

3.31.1 Detailed Description

Linear Constraint Class.

Definition at line 17 of file ClpConstraintLinear.hpp.

3.31.2 Member Function Documentation

3.31.2.1 virtual int ClpConstraintLinear::gradient ( const ClpSimplex x*
model, const double x solution, double x gradient, double &
JunctionValue, double & offset, bool useScaling = false, bool
refresh = true ) const [virtuall]

Fills gradient.

If Linear then solution may be NULL, also returns true value of function and offset
so we can use X not deltaX in constraint If refresh is false then uses last solution Uses
model for scaling Returns non-zero if gradient udefined at current solution

Implements ClpConstraint.

3.31.2.2 virtual int ClpConstraintLinear::markNonlinear ( char « which )
const [virtuall]

Given a zeroed array sets nonlinear columns to 1.
Returns number of nonlinear columns

Implements ClpConstraint.

3.31.2.3 virtual int ClpConstraintLinear::markNonzero ( char x which ) const
[virtual]

Given a zeroed array sets possible nonzero coefficients to 1.
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Returns number of nonzeros
Implements ClpConstraint.

The documentation for this class was generated from the following file:

* ClpConstraintLinear.hpp

3.32 ClpConstraintQuadratic Class Reference

Quadratic Constraint Class.
#include <ClpConstraintQuadratic.hpp>

Inheritance diagram for ClpConstraintQuadratic:

ClpConstraint

ClpConstraintQuadratic
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Collaboration diagram for ClpConstraintQuadratic:

ClpConstraint

ClpConstraintQuadratic

Public Member Functions
Stuff

e virtual int gradient (const ClpSimplex xmodel, const double xsolution, dou-
ble xgradient, double &functionValue, double &offset, bool useScaling=false,
bool refresh=true) const

Fills gradient.

e virtual void resize (int newNumberColumns)

Resize constraint.

e virtual void deleteSome (int numberToDelete, const int xwhich)

Delete columns in constraint.

« virtual void reallyScale (const double *columnScale)

Scale constraint.

e virtual int markNonlinear (char *which) const

Given a zeroed array sets nonquadratic columns to 1.

e virtual int markNonzero (char xwhich) const

Given a zeroed array sets possible nonzero coefficients to 1.

Constructors and destructors

* ClpConstraintQuadratic ()
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Default Constructor.

* ClpConstraintQuadratic (int row, int numberQuadraticColumns, int num-
berColumns, const CoinBiglndex x*start, const int xcolumn, const double
xelement)

Constructor from quadratic.

* ClpConstraintQuadratic (const ClpConstraintQuadratic &rhs)

Copy constructor .

* ClpConstraintQuadratic & operator= (const ClpConstraintQuadratic &rhs)

Assignment operator.

¢ virtual ~ClpConstraintQuadratic ()

Destructor.

* virtual ClpConstraint * clone () const
Clone.

Gets and sets

e virtual int numberCoefficients () const

Number of coefficients.

¢ int numberColumns () const

Number of columns in constraint.

* CoinBiglndex = start () const

Column starts.

¢ const int * column () const

Columns.

¢ const double * coefficient () const
Coefficients.

3.32.1 Detailed Description

Quadratic Constraint Class.

Definition at line 17 of file ClpConstraintQuadratic.hpp.
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3.32.2 Member Function Documentation

3.32.2.1 virtual int ClpConstraintQuadratic::gradient ( const ClpSimplex x
model, const double x solution, double x gradient, double &
JunctionValue, double & offset, bool useScaling = false, bool
refresh = true ) const [virtuall]

Fills gradient.

If Quadratic then solution may be NULL, also returns true value of function and offset
so we can use X not deltaX in constraint If refresh is false then uses last solution Uses
model for scaling Returns non-zero if gradient udefined at current solution

Implements ClpConstraint.

3.32.2.2 virtual int ClpConstraintQuadratic::markNonlinear ( char x which )
const [virtuall]

Given a zeroed array sets nonquadratic columns to 1.
Returns number of nonquadratic columns

Implements ClpConstraint.

3.32.2.3 virtual int ClpConstraintQuadratic::markNonzero ( char x which )
const [virtual]

Given a zeroed array sets possible nonzero coefficients to 1.
Returns number of nonzeros
Implements ClpConstraint.

The documentation for this class was generated from the following file:

* ClpConstraintQuadratic.hpp

3.33 ClpDataSave Class Reference

This is a tiny class where data can be saved round calls.

#include <ClpModel.hpp>
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Public Member Functions
Constructors and destructor

e ClpDataSave ()

Default constructor.

* ClpDataSave (const ClpDataSave &)

Copy constructor.

* ClpDataSave & operator= (const ClpDataSave &rhs)

Assignment operator. This copies the data.

* ~ClpDataSave ()

Destructor.

Public Attributes

data - with same names as in other classes

double dualBound_

double infeasibility Cost_
double pivotTolerance_

double zeroFactorizationTolerance_
double zeroSimplexTolerance_
double acceptablePivot_
double objectiveScale_

int sparseThreshold_

int perturbation_

int forceFactorization_

int scalingFlag_

unsigned int specialOptions_

3.33.1 Detailed Description

This is a tiny class where data can be saved round calls.
Definition at line 1265 of file ClpModel.hpp.

The documentation for this class was generated from the following file:

* ClpModel.hpp
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3.34 ClpDisasterHandler Class Reference

Base class for Clp disaster handling.
#include <ClpEventHandler.hpp>

Inheritance diagram for ClpDisasterHandler:

ClpDisasterHandler

OsiClpDisasterHandler
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Collaboration diagram for ClpDisasterHandler:

dualRowPivot_
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rowCopy_
ClpPackedMatrix2 [ ~

Public Member Functions
Virtual methods that the derived classe should provide.

¢ virtual void intoSimplex ()=0

Into simplex.

e virtual bool check () const =0
Checks if disaster.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.34 ClpDisasterHandler Class Reference 175

e virtual void savelnfo ()=0

saves information for next attempt

* virtual int typeOfDisaster ()
Type of disaster O can fix, 1 abort.

Constructors, destructor

* ClpDisasterHandler (ClpSimplex xmodel=NULL)

Default constructor.

* virtual ~ClpDisasterHandler ()

Destructor.

ClpDisasterHandler (const ClpDisasterHandler &)
ClpDisasterHandler & operator= (const ClpDisasterHandler &)
virtual ClpDisasterHandler * clone () const =0

Clone.

Sets/gets

* void setSimplex (ClpSimplex xmodel)

set model.

* ClpSimplex * simplex () const
Get model.

Protected Attributes
Data members
The data members are protected to allow access for derived classes.

* ClpSimplex * model_

Pointer to simplex.

3.34.1 Detailed Description

Base class for Clp disaster handling. This is here to allow for disaster handling. By
disaster I mean that Clp would otherwise give up

Definition at line 133 of file ClpEventHandler.hpp.
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3.34.2 Constructor & Destructor Documentation

3.34.2.1 ClpDisasterHandler::ClpDisasterHandler ( ClpSimplex * model =
NULL )

Default constructor.

3.34.3 Member Function Documentation

3.34.3.1 void ClpDisasterHandler::setSimplex ( ClpSimplex x model )

set model.

The documentation for this class was generated from the following file:

* ClpEventHandler.hpp

3.35 ClpDualRowDantzig Class Reference

Dual Row Pivot Dantzig Algorithm Class.
#include <ClpDualRowDantzig.hpp>

Inheritance diagram for ClpDualRowDantzig:

ClpDualRowPivot

ClpDualRowDantzig
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Collaboration diagram for ClpDualRowDantzig:
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Public Member Functions
Algorithmic methods

e virtual int pivotRow ()

Returns pivot row, -1 if none.

* virtual double updateWeights (CoinIndexed Vector *input, CoinIndexed Vector
xspare, CoinlndexedVector *spare2, CoinlndexedVector xupdatedColumn)
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Updates weights and returns pivot alpha.

e virtual void updatePrimalSolution (CoinlndexedVector xinput, double theta,
double &changelnObjective)

Updates primal solution (and maybe list of candidates) Uses input vector which it
deletes Computes change in objective function.

Constructors and destructors

* ClpDualRowDantzig ()
Default Constructor.

ClpDualRowDantzig (const ClpDualRowDantzig &)
Copy constructor.

ClpDualRowDantzig & operator= (const ClpDualRowDantzig &rhs)

Assignment operator.

¢ virtual ~ClpDualRowDantzig ()

Destructor.

* virtual ClpDualRowPivot * clone (bool copyData=true) const
Clone.

3.35.1 Detailed Description
Dual Row Pivot Dantzig Algorithm Class. This is simplest choice - choose largest
infeasibility

Definition at line 19 of file ClpDualRowDantzig.hpp.

3.35.2 Member Function Documentation

3.35.2.1 virtual double ClpDualRowDantzig::updateWeights (
CoinIlndexedVector * input, CoinlndexedVector x spare,
CoinIlndexedVector * spare2, CoinlndexedVector x updatedColumn )
[virtual]

Updates weights and returns pivot alpha.
Also does FT update
Implements ClpDualRowPivot.

The documentation for this class was generated from the following file:
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* ClpDualRowDantzig.hpp

3.36 ClpDualRowPivot Class Reference

Dual Row Pivot Abstract Base Class.
#include <ClpDualRowPivot.hpp>

Inheritance diagram for ClpDualRowPivot:

ClpDualRowPivot

ClpDualRowDantzig ClpDualRowSteepest
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Collaboration diagram for ClpDualRowPivot:
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Public Member Functions

Algorithmic methods

* virtual int pivotRow ()=0
Returns pivot row, -1 if none.

e virtual double updateWeights (CoinlndexedVector xinput, Coinln-
dexedVector =xspare, CoinlndexedVector xspare2, CoinlndexedVector
xupdatedColumn)=0
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Updates weights and returns pivot alpha.

e virtual void updatePrimalSolution (CoinlndexedVector *input, double theta,
double &changelnObjective)=0

Updates primal solution (and maybe list of candidates) Uses input vector which
it deletes Computes change in objective function Would be faster if we kept basic
regions, but on other hand it means everything is always in sync.

* virtual void saveWeights (ClpSimplex «xmodel, int mode)

Saves any weights round factorization as pivot rows may change Will be empty
unless steepest edge (will save model) May also recompute infeasibility stuff 1)
before factorization 2) after good factorization (if weights empty may initialize) 3)
after something happened but no factorization (e.g.

* virtual void checkAccuracy ()

checks accuracy and may re-initialize (may be empty)

* virtual void unrollWeights ()
Gets rid of last update (may be empty).

* virtual void clearArrays ()
Gets rid of all arrays (may be empty).

* virtual bool looksOptimal () const

Returns true if would not find any row.

¢ virtual void maximumPivotsChanged ()

Called when maximum pivots changes.

Constructors and destructors

ClpDualRowPivot ()

Default Constructor.

* ClpDualRowPivot (const ClpDualRowPivot &)

Copy constructor.

ClpDualRowPivot & operator= (const ClpDualRowPivot &rhs)

Assignment operator.

¢ virtual ~ClpDualRowPivot ()

Destructor.

* virtual ClpDualRowPivot * clone (bool copyData=true) const =0
Clone.
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Other

* ClpSimplex * model ()

Returns model.

* void setModel (ClpSimplex *newmodel)
Sets model (normally to NULL).

* int type ()

Returns type (above 63 is extra information).

Protected Attributes
Protected member data

¢ ClpSimplex * model_

Pointer to model.

* int type_
Type of row pivot algorithm.

3.36.1 Detailed Description

Dual Row Pivot Abstract Base Class. Abstract Base Class for describing an interface
to an algorithm to choose row pivot in dual simplex algorithm. For some algorithms
e.g. Dantzig choice then some functions may be null.

Definition at line 22 of file ClpDualRowPivot.hpp.

3.36.2 Member Function Documentation

3.36.2.1 virtual double ClpDualRowPivot::updateWeights (
CoinIndexedVector * input, CoinIndexedVector x spare,
CoinIndexedVector x spare2, CoinlndexedVector x updatedColumn )
[pure virtual]

Updates weights and returns pivot alpha.
Also does FT update
Implemented in ClpDualRowDantzig, and ClpDualRowSteepest.
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3.36.2.2 virtual void ClpDualRowPivot::saveWeights ( ClpSimplex « model,
int mode ) [virtual]

Saves any weights round factorization as pivot rows may change Will be empty unless
steepest edge (will save model) May also recompute infeasibility stuff 1) before factor-
ization 2) after good factorization (if weights empty may initialize) 3) after something
happened but no factorization (e.g.

check for infeasible) 4) as 2 but restore weights from previous snapshot 5) for strong
branching - initialize , infeasibilities

Reimplemented in ClpDualRowSteepest.

The documentation for this class was generated from the following file:

* ClpDualRowPivot.hpp

3.37 ClpDualRowSteepest Class Reference

Dual Row Pivot Steepest Edge Algorithm Class.
#include <ClpDualRowSteepest.hpp>

Inheritance diagram for ClpDualRowSteepest:

ClpDualRowPivot

ClpDualRowSteepest
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Collaboration diagram for ClpDualRowSteepest:
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Public Types

¢ enum Persistence

enums for persistence

Public Member Functions

Algorithmic methods
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virtual int pivotRow ()

Returns pivot row, -1 if none.

virtual double updateWeights (CoinIndexed Vector *input, CoinIndexed Vector
xspare, CoinlndexedVector xspare2, Coinlndexed Vector xupdatedColumn)

Updates weights and returns pivot alpha.

virtual void updatePrimalSolution (CoinIndexedVector *xinput, double theta,
double &changelnObjective)

Updates primal solution (and maybe list of candidates) Uses input vector which it
deletes Computes change in objective function.

virtual void saveWeights (ClpSimplex *model, int mode)

Saves any weights round factorization as pivot rows may change Save model May
also recompute infeasibility stuff 1) before factorization 2) after good factorization
(if weights empty may initialize) 3) after something happened but no factorization
(e.g.

virtual void unrollWeights ()
Gets rid of last update.

virtual void clearArrays ()

Gets rid of all arrays.

virtual bool looksOptimal () const

Returns true if would not find any row.

virtual void maximumPivotsChanged ()

Called when maximum pivots changes.

Constructors and destructors

ClpDualRowSteepest (int mode=3)

Default Constructor 0 is uninitialized, 1 full, 2 is partial uninitialized, 3 starts as
2 but may switch to 1.

ClpDualRowSteepest (const ClpDualRowSteepest &)

Copy constructor.

ClpDualRowSteepest & operator= (const ClpDualRowSteepest &rhs)

Assignment operator.

void fill (const ClpDualRowSteepest &rhs)

Fill most values.
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* virtual ~ClpDualRowSteepest ()

Destructor.

* virtual ClpDualRowPivot * clone (bool copyData=true) const
Clone.

gets and sets

¢ int mode () const
Mode.

« void setPersistence (Persistence life)

Set/ get persistence.

* Persistence persistence () const

3.37.1 Detailed Description

Dual Row Pivot Steepest Edge Algorithm Class. See Forrest-Goldfarb paper for algo-
rithm

Definition at line 21 of file ClpDualRowSteepest.hpp.

3.37.2 Constructor & Destructor Documentation

3.37.2.1 ClpDualRowSteepest::ClpDualRowSteepest ( int mode = 3 )

Default Constructor O is uninitialized, 1 full, 2 is partial uninitialized, 3 starts as 2 but
may switch to 1.

By partial is meant that the weights are updated as normal but only part of the infeasible
basic variables are scanned. This can be faster on very easy problems.

3.37.3 Member Function Documentation

3.37.3.1 virtual double ClpDualRowSteepest::updateWeights (
CoinIndexedVector * input, CoinIndexedVector x spare,
CoinIlndexed Vector * spare2, CoinlndexedVector x updatedColumn )
[virtual]

Updates weights and returns pivot alpha.
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Also does FT update

Implements ClpDualRowPivot.

3.37.3.2 virtual void ClpDualRowSteepest::saveWeights ( ClpSimplex x model,
int mode ) [virtuall]

Saves any weights round factorization as pivot rows may change Save model May
also recompute infeasibility stuff 1) before factorization 2) after good factorization (if
weights empty may initialize) 3) after something happened but no factorization (e.g.

check for infeasible) 4) as 2 but restore weights from previous snapshot 5) for strong
branching - initialize (uninitialized) , infeasibilities

Reimplemented from ClpDualRowPivot.

The documentation for this class was generated from the following file:

* ClpDualRowSteepest.hpp

3.38 ClpDummyMatrix Class Reference

This implements a dummy matrix as derived from ClpMatrixBase.
#include <ClpDummyMatrix.hpp>

Inheritance diagram for ClpDummyMatrix:

ClpMatrixBase

ClpDummyMatrix
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Collaboration diagram for ClpDummyMatrix:

ClpMatrixBase

ClpDummyMatrix

Public Member Functions
Useful methods

* virtual CoinPackedMatrix * getPackedMatrix () const

Return a complete CoinPackedMatrix.

e virtual bool isColOrdered () const

Whether the packed matrix is column major ordered or not.

* virtual CoinBiglndex getNumElements () const

Number of entries in the packed matrix.

« virtual int getNumCols () const

Number of columns.

e virtual int getNumRows () const

Number of rows.

* virtual const double * getElements () const

A vector containing the elements in the packed matrix.

* virtual const int * getIndices () const

A vector containing the minor indices of the elements in the packed matrix.

« virtual const CoinBigIndex * getVectorStarts () const
* virtual const int % getVectorLengths () const

The lengths of the major-dimension vectors.
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* virtual void deleteCols (const int numDel, const int xindDel)
Delete the columns whose indices are listed in indDel.

e virtual void deleteRows (const int numDel, const int xindDel)
Delete the rows whose indices are listed in indDel.

* virtual ClpMatrixBase * reverseOrderedCopy () const

Returns a new matrix in reverse order without gaps.

e virtual CoinBigIndex countBasis (const int *whichColumn, int &number-
ColumnBasic)

Returns number of elements in column part of basis.

e virtual void fillBasis (ClpSimplex s*xmodel, const int swhichColumn,
int &numberColumnBasic, int *row, int sxstart, int srowCount, int
xcolumnCount, CoinFactorizationDouble xelement)

Fills in column part of basis.

e virtual void unpack (const ClpSimplex sxmodel, CoinlndexedVector
*rowArray, int column) const

Unpacks a column into an Coinlndexedvector.

e virtual void unpackPacked (ClpSimplex xmodel, CoinlndexedVector
srowArray, int column) const

Unpacks a column into an Coinlndexedvector in packed foramt Note that model is
NOT const.

* virtual void add (const ClpSimplex xmodel, CoinlndexedVector *rowArray,
int column, double multiplier) const

Adds multiple of a column into an Coinlndexedvector You can use quickAdd to add
to vector.

* virtual void add (const ClpSimplex «model, double xarray, int column, double
multiplier) const

Adds multiple of a column into an array.

« virtual void releasePackedMatrix () const

Allow any parts of a created CoinMatrix to be deleted Allow any parts of a created
CoinPackedMatrix to be deleted.

Matrix times vector methods

* virtual void times (double scalar, const double *x, double xy) const

Returny + A % scalar xxiny.
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* virtual void times (double scalar, const double *x, double xy, const double
xrowScale, const double xcolumnScale) const
And for scaling.

e virtual void transposeTimes (double scalar, const double *x, double xy)
const
Returny + x x scalar * Ainy.

* virtual void transposeTimes (double scalar, const double *x, double xy, const
double xrowScale, const double *columnScale) const
And for scaling.

e virtual void transposeTimes (const ClpSimplex xmodel, double scalar,
const CoinIndexedVector *x, CoinlndexedVector *y, CoinlndexedVector *z)
const

Return x * scalar * A + yin z.

* virtual void subsetTransposeTimes (const ClpSimplex *model, const Coinln-
dexedVector *x, const CoinlndexedVector xy, CoinlndexedVector *z) const
Return x *A in z but just for indices in y.

Constructors, destructor

e ClpDummyMatrix ()
Default constructor.

¢ ClpDummyMatrix (int numberColumns, int numberRows, int numberEle-
ments)

Constructor with data.

¢ virtual ~ClpDummyMatrix ()
Destructor.

Copy method

¢ ClpDummyMatrix (const ClpDummyMatrix &)

The copy constructor.

* ClpDummyMatrix (const CoinPackedMatrix &)

The copy constructor from an CoinDummyMatrix.

e ClpDummyMatrix & operator= (const ClpDummyMatrix &)
* virtual ClpMatrixBase * clone () const

Clone.
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Protected Attributes

Data members

The data members are protected to allow access for derived classes.

¢ int numberRows_

Number of rows.

¢ int numberColumns_

Number of columns.

¢ int numberElements_

Number of elements.

3.38.1 Detailed Description

This implements a dummy matrix as derived from ClpMatrixBase. This is so you can
do ClpPdco but may come in useful elsewhere. It just has dimensions but no data

Definition at line 20 of file ClpDummyMatrix.hpp.

3.38.2 Constructor & Destructor Documentation

3.38.2.1 ClpDummyMatrix::ClpDummyMatrix ( )

Default constructor.

3.38.2.2 ClpDummyMatrix::ClpDummyMatrix ( const ClpDummyMatrix & )

The copy constructor.

3.38.2.3 ClpDummyMatrix::ClpDummyMatrix ( const CoinPackedMatrix &
)

The copy constructor from an CoinDummyMatrix.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.38 ClpDummyMatrix Class Reference 192

3.38.3 Member Function Documentation

3.38.3.1 virtual bool ClpDummyMatrix::isColOrdered ( ) const [inline,
virtual]

Whether the packed matrix is column major ordered or not.
Implements ClpMatrixBase.

Definition at line 28 of file ClpDummyMatrix.hpp.

3.38.3.2 virtual CoinBigindex ClpDummyMatrix::getNumElements ( ) const
[inline, wvirtual]

Number of entries in the packed matrix.
Implements ClpMatrixBase.

Definition at line 32 of file ClpDummyMatrix.hpp.

3.38.3.3 virtual int ClpDummyMatrix::getNumCols ( ) const [inline,
virtual]

Number of columns.
Implements ClpMatrixBase.

Definition at line 36 of file ClpDummyMatrix.hpp.

3.38.3.4 virtual int ClpDummyMatrix::getNumRows ( ) const [inline,
virtual]

Number of rows.
Implements ClpMatrixBase.

Definition at line 40 of file ClpDummyMatrix.hpp.
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3.38.3.5 virtual const doublex ClpDummyMatrix::getElements ( ) const
[virtual]

A vector containing the elements in the packed matrix.

Note that there might be gaps in this list, entries that do not belong to any major-
dimension vector. To get the actual elements one should look at this vector together
with vectorStarts and vectorLengths.

Implements ClpMatrixBase.

3.38.3.6 virtual const intx ClpDummyMatrix::getIndices ( ) const
[virtual]

A vector containing the minor indices of the elements in the packed matrix.

Note that there might be gaps in this list, entries that do not belong to any major-
dimension vector. To get the actual elements one should look at this vector together
with vectorStarts and vectorLengths.

Implements ClpMatrixBase.

3.38.3.7 virtual const intx ClpDummyMatrix::getVectorLengths ( ) const
[virtual]

The lengths of the major-dimension vectors.

Implements ClpMatrixBase.

3.38.3.8 virtual void ClpDummyMatrix::deleteCols ( const int numDel, const
int x indDel ) [virtual]

Delete the columns whose indices are listed in indDel.

Implements ClpMatrixBase.

3.38.3.9 virtual void ClpDummyMatrix::deleteRows ( const int numDel, const
int x indDel ) [virtual]
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Delete the rows whose indices are listed in indDel.

Implements ClpMatrixBase.

3.38.3.10 virtual void ClpDummyMatrix::unpackPacked ( ClpSimplex
* model, CoinlndexedVector x rowArray, int column ) const
[virtual]

Unpacks a column into an Coinlndexedvector in packed foramt Note that model is
NOT const.

Bounds and objective could be modified if doing column generation (just for this vari-
able)

Implements ClpMatrixBase.

3.38.3.11 virtual void ClpDummyMatrix::times ( double scalar, const double
* X, double x y )const [virtual]

Returny + A % scalar x*xiny.

Precondition

x must be of size numColumns ()
y must be of size numRows ()

Implements ClpMatrixBase.

3.38.3.12 virtual void ClpDummyMatrix::transposeTimes ( double scalar,
const double x x, double x y ) const [virtual]

Returny + x % scalar * Ainy.

Precondition

x must be of size numRows ()
y must be of size numColumns ()

Implements ClpMatrixBase.
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3.38.3.13 virtual void ClpDummyMatrix::transposeTimes ( const
ClpSimplex * model, double scalar, const CoinIndexedVector
x x, CoinIndexedVector « y, CoinIndexedVector x z ) const
[virtual]

Return x * scalar * A + yinz.

Can use y as temporary array (will be empty at end) Note - If x packed mode - then z
packed mode

Implements ClpMatrixBase.

3.38.3.14 virtual void ClpDummyMatrix::subsetTransposeTimes ( const
ClpSimplex x model, const CoinlndexedVector x x, const
CoinIndexedVector * y, CoinlndexedVector x z ) const
[virtual]

Return x *A in z but just for indices in y.

Note - If x packed mode - then z packed mode Squashes small elements and knows
about ClpSimplex

Implements ClpMatrixBase.

The documentation for this class was generated from the following file:

* ClpDummyMatrix.hpp

3.39 ClpDynamicExampleMatrix Class Reference

This implements a dynamic matrix when we have a limit on the number of "interesting
rows".

#include <ClpDynamicExampleMatrix.hpp>
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Inheritance diagram for ClpDynamicExampleMatrix:

ClpMatrixBase
A

ClpPackedMatrix
A

ClpDynamicMatrix

ClpDynamicExampleMatrix
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Collaboration diagram for ClpDynamicExampleMatrix:
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Public Member Functions

Main functions provided

* virtual void partialPricing (ClpSimplex *model, double start, double end, int
&bestSequence, int &numberWanted)
Fartial pricing.

* virtual void createVariable (ClpSimplex xmodel, int &bestSequence)

Creates a variable.

* virtual void packDown (const int *in, int numberToPack)
If addColumn forces compression then this allows descendant to know what to do.

Constructors, destructor

¢ ClpDynamicExampleMatrix ()

Default constructor.

* ClpDynamicExampleMatrix (ClpSimplex smodel, int numberSets, int
numberColumns, const int xstarts, const double xlower, const double
supper, const int xstartColumn, const int xrow, const double xelement,
const double =xcost, const double xcolumnLower=NULL, const double
xcolumnUpper=NULL, const unsigned char xstatus=NULL, const unsigned
char *dynamicStatus=NULL, int numberlds=0, const int *xids=NULL)
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This is the real constructor.

¢ virtual ~ClpDynamicExampleMatrix ()

Destructor.

Copy method

¢ ClpDynamicExampleMatrix (const ClpDynamicExampleMatrix &)

The copy constructor.

* ClpDynamicExampleMatrix & operator= (const ClpDynamicExampleMa-
trix &)
« virtual ClpMatrixBase * clone () const

Clone.

gets and sets

* CoinBiglndex * startColumnGen () const

Starts of each column.

e int x rowGen () const

rows

¢ double * elementGen () const

elements

¢ double * costGen () const

costs

e int x fullStartGen () const
full starts

e int x idGen () const

ids in next level matrix

¢ double * columnLowerGen () const

Optional lower bounds on columns.

* double * columnUpperGen () const

Optional upper bounds on columns.

¢ int numberColumns () const

size
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* void setDynamicStatusGen (int sequence, DynamicStatus status)
¢ DynamicStatus getDynamicStatusGen (int sequence) const
* bool flaggedGen (int i) const

Whether flagged.

¢ void setFlaggedGen (int i)
¢ void unsetFlagged (int 1)

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

¢ int numberColumns_

size

¢ CoinBigIndex * startColumnGen_

Starts of each column.

e int * rowGen_

rows

¢ double * elementGen_

elements

¢ double * costGen_

costs

e int * fullStartGen_

start of each set

* unsigned char % dynamicStatusGen_

for status and which bound

e int x idGen_

identifier for each variable up one level (startColumn_, etc).

¢ double * columnLowerGen_

Optional lower bounds on columns.

* double * columnUpperGen_

Optional upper bounds on columns.
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3.39.1 Detailed Description

This implements a dynamic matrix when we have a limit on the number of "interesting
rows". This version inherits from ClpDynamicMatrix and knows that the real matrix
is gub. This acts just like ClpDynamicMatrix but generates columns. This "generates"
columns by choosing from stored set. It is maent as a starting point as to how you could
use shortest path to generate columns.

So it has its own copy of all data needed. It populates ClpDynamicWatrix with enough
to allow for gub keys and active variables. In turn ClpDynamicMatrix populates a
CoinPackedMatrix with active columns and rows.

As there is one copy here and one in ClpDynamicmatrix these names end in Gen_

It is obviously more efficient to just use ClpDynamicMatrix but the ideas is to show
how much code a user would have to write.

This does not work very well with bounds

Definition at line 33 of file ClpDynamicExampleMatrix.hpp.

3.39.2 Constructor & Destructor Documentation

3.39.2.1 ClpDynamicExampleMatrix::ClpDynamicExampleMatrix ( )

Default constructor.

3.39.2.2 ClpDynamicExampleMatrix::ClpDynamicExampleMatrix (
ClpSimplex * model, int numberSets, int numberColumns, const
int x starts, const double x lower, const double x upper, const int
* startColumn, const int x row, const double * element, const
double * cost, const double x columnLower = NULL, const double x
columnUpper = NULL, const unsigned char *x status = NULL, const
unsigned char x dynamicStatus = NULL, int numberlds = 0, const int
% ids = NULL )

This is the real constructor.

It assumes factorization frequency will not be changed. This resizes model !!!! The
contents of original matrix in model will be taken over and original matrix will be
sanitized so can be deleted (to avoid a very small memory leak)
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3.39.2.3 ClpDynamicExampleMatrix::ClpDynamicExampleMatrix ( const
ClpDynamicExampleMatrix & )

The copy constructor.

3.39.3 Member Function Documentation

3.39.3.1 virtual void ClpDynamicExampleMatrix::createVariable ( ClpSimplex
x model, int & bestSequence ) [virtual]

Creates a variable.
This is called after partial pricing and will modify matrix. Will update bestSequence.

Reimplemented from ClpDynamicMatrix.

3.39.3.2 virtual void ClpDynamicExampleMatrix::packDown ( const int * in,
int numberToPack ) [virtuall]

If addColumn forces compression then this allows descendant to know what to do.

If >= then entry stayed in, if -1 then entry went out to lower bound.of zero. Entries at
upper bound (really nonzero) never go out (at present).

Reimplemented from ClpDynamicMatrix.

3.39.4 Member Data Documentation

3.39.4.1 intx ClpDynamicExampleMatrix::idGen_ [protected]

identifier for each variable up one level (startColumn_, etc).

This is of length maximumGubColumns_. For this version it is just sequence number
at this level

Definition at line 178 of file ClpDynamicExampleMatrix.hpp.

The documentation for this class was generated from the following file:

* ClpDynamicExampleMatrix.hpp
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3.40 ClpDynamicMatrix Class Reference

This implements a dynamic matrix when we have a limit on the number of "interesting
rows".

#include <ClpDynamicMatrix.hpp>

Inheritance diagram for ClpDynamicMatrix:

ClpMatrixBase
A

ClpPackedMatrix
A

ClpDynamicMatrix

ClpDynamicExampleMatrix
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Collaboration diagram for ClpDynamicMatrix:

CipMatiBase |+
- - —[ cipPackedMatrix
rowCopy_ _ _ -

‘ Q
E
i

~_ scaledMatrix_

CipSimplexProgress.

=~ [ cppimaiCotumnpivot

 primalCoumPivot_ _

elements < std::string > mes— N ' e
T oo - T std:vector< T> "9 sld:vector stgisting > - columoNames_ 1, model_

s -
std::basic._string< char > <¢———————— std:string CipTrustedData R P
~ -

strParam_ -

clomonts _ -
factorization
networkBasis_ | ClpFactorization

ClpNetworkBasis |

CipDisasterHandler

~ - _ _p]| CipNonLinearCost

 eventHandlgr, \  dualRowPivoL_

model_

| I |

model. ™ CipDualRowPivot
model

SO [ cubventHander

\

Public Types

* enum DynamicStatus

enums for status of various sorts

Public Member Functions

Main functions provided

* virtual void partialPricing (ClpSimplex xmodel, double start, double end, int
&bestSequence, int &numberWanted)

Partial pricing.

* virtual int updatePivot (ClpSimplex xmodel, double oldInValue, double old-
OutValue)

update information for a pivot (and effective rhs)

* virtual double * rhsOffset (ClpSimplex *model, bool forceRefresh=false, bool
check=false)
Returns effective RHS offset if it is being used.

* virtual void times (double scalar, const double xx, double *y) const
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Returny + A % scalar *xiny.

void modifyOffset (int sequence, double amount)
Modifies rhs offset.

double keyValue (int iSet) const

Gets key value when none in small.

virtual void dualExpanded (ClpSimplex xmodel, CoinlndexedVector *array,
double xother, int mode)

mode=0 - Set up before "updateTranspose" and "transposeTimes" for duals using
extended updates array (and may use other if dual values pass) mode=1 - Update
dual solution after "transposeTimes" using extended rows.

virtual int generalExpanded (ClpSimplex *model, int mode, int &number)

mode=0 - Create list of non-key basics in pivotVariable_ using number as number-
Basic in and out mode=1 - Set all key variables as basic mode=2 - return number
extra rows needed, number gives maximum number basic mode=3 - before re-
placeColumn mode=4 - return 1 if can do primal, 2 if dual, 3 if both mode=5 -
save any status stuff (when in good state) mode=6 - restore status stuff mode=7 -
flag given variable (normally sequenceln) mode=8 - unflag all variables mode=9
- synchronize costs mode=10 - return 1 if there may be changing bounds on vari-
able (column generation) mode=11 - make sure set is clean (used when a vari-
able rejected - but not flagged) mode=12 - after factorize but before permute stuff
mode=13 - at end of simplex to delete stuff

virtual int refresh (ClpSimplex *model)
Purely for column generation and similar ideas.

virtual void createVariable (ClpSimplex xmodel, int &bestSequence)
Creates a variable.

virtual double reducedCost (ClpSimplex *model, int sequence) const

Returns reduced cost of a variable.

void gubCrash ()

Does gub crash.

void writeMps (const char *xname)

Writes out model (without names).

void initialProblem ()

Populates initial matrix from dynamic status.

int addColumn (int numberEntries, const int xrow, const double xelement,
double cost, double lower, double upper, int iSet, DynamicStatus status)

Adds in a column to gub structure (called from descendant) and returns sequence.
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* virtual void packDown (const int *, int)

If addColumn forces compression then this allows descendant to know what to do.

* double columnLower (int sequence) const

Gets lower bound (to simplify coding).

¢ double columnUpper (int sequence) const
Gets upper bound (to simplify coding).

Constructors, destructor

* ClpDynamicMatrix ()

Default constructor.

e ClpDynamicMatrix (ClpSimplex xmodel, int numberSets, int number-
Columns, const int xstarts, const double xlower, const double xupper,
const CoinBiglndex xstartColumn, const int xrow, const double xelement,
const double x*cost, const double *columnLower=NULL, const double
xcolumnUpper=NULL, const unsigned char *status=NULL, const unsigned
char xdynamicStatus=NULL)

This is the real constructor.

¢ virtual ~ClpDynamicMatrix ()

Destructor.

Copy method

¢ ClpDynamicMatrix (const ClpDynamicMatrix &)

The copy constructor.

¢ ClpDynamicMatrix (const CoinPackedMatrix &)

The copy constructor from an CoinPackedMatrix.

* ClpDynamicMatrix & operator= (const ClpDynamicMatrix &)
* virtual ClpMatrixBase * clone () const

Clone.

gets and sets

 ClpSimplex::Status getStatus (int sequence) const

Status of row slacks.
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* void setStatus (int sequence, ClpSimplex::Status status)
¢ bool flaggedSlack (int i) const

Whether flagged slack.

* void setFlaggedSlack (int i)
* void unsetFlaggedSlack (int i)
* int numberSets () const

Number of sets (dynamic rows).

¢ int numberGubEntries () const

Number of possible gub variables.

e int * startSets () const
Sets.

* bool flagged (int i) const
Whether flagged.

¢ void setFlagged (int i)

¢ void unsetFlagged (int i)

* void setDynamicStatus (int sequence, DynamicStatus status)
¢ DynamicStatus getDynamicStatus (int sequence) const

* double objectiveOffset () const

Saved value of objective offset.

* CoinBiglndex * startColumn () const

Starts of each column.

e int * row () const

rows

¢ double * element () const

elements

¢ double * cost () const

costs

e int * id () const

ids of active columns (just index here)

* double x columnLower () const

Optional lower bounds on columns.

* double x columnUpper () const

Optional upper bounds on columns.
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double * lowerSet () const

Lower bounds on sets.

double * upperSet () const
Upper bounds on sets.

int numberGubColumns () const

size

int firstAvailable () const
first free

int firstDynamic () const
first dynamic

int lastDynamic () const

number of columns in dynamic model

int numberStaticRows () const

number of rows in original model

int numberElements () const

size of working matrix (max)

int * keyVariable () const
void switchOffCheck ()

Switches off dj checking each factorization (for BIG models).

unsigned char % gubRowStatus () const

Status region for gub slacks.

unsigned char * dynamicStatus () const

Status region for gub variables.

int whichSet (int sequence) const

Returns which set a variable is in.

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

¢ double sumDuallnfeasibilities_

Sum of dual infeasibilities.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.40

ClpDynamicMatrix Class Reference 208

¢ double sumPrimallnfeasibilities_

Sum of primal infeasibilities.

¢ double sumOfRelaxedDuallnfeasibilities_

Sum of Dual infeasibilities using tolerance based on error in duals.

¢ double sumOfRelaxedPrimallnfeasibilities_

Sum of Primal infeasibilities using tolerance based on error in primals.

¢ double savedBestGubDual_

Saved best dual on gub row in pricing.

* int savedBestSet_

Saved best set in pricing.

¢ int * backToPivotRow __

Backward pointer to pivot row !!!

* int x keyVariable_

Key variable of set (only accurate if none in small problem).

e int * tolndex_

Backward pointer to extra row.

¢ int * fromIndex_
e int numberSets_

Number of sets (dynamic rows).

¢ int numberActiveSets_

Number of active sets.

* double objectiveOffset_

Saved value of objective offset.

¢ double * lowerSet_

Lower bounds on sets.

¢ double * upperSet_

Upper bounds on sets.

e unsigned char * status_

Status of slack on set.

* ClpSimplex * model
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Pointer back to model.

e int firstAvailable
first free

* int firstAvailableBefore

first free when iteration started

* int firstDynamic_
first dynamic

* int lastDynamic_

number of columns in dynamic model

¢ int numberStaticRows_

number of rows in original model

¢ int numberElements_

size of working matrix (max)

¢ int numberDuallnfeasibilities_
Number of dual infeasibilities.

¢ int numberPrimallnfeasibilities_

Number of primal infeasibilities.

¢ int noCheck

If pricing will declare victory (i.e.

* double infeasibility Weight_
Infeasibility weight when last full pass done.

¢ int numberGubColumns_

size

¢ int maximumGubColumns_

current maximum number of columns (then compress)

¢ int maximumElements_

current maximum number of elemnts (then compress)

e int * startSet_
Start of each set.

e int * next_
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next in chain

* CoinBiglndex * startColumn_

Starts of each column.

e int * row_

rows

¢ double * element_

elements

¢ double * cost_

costs

e int xid_

ids of active columns (just index here)

* unsigned char * dynamicStatus_

for status and which bound

¢ double * columnLower_

Optional lower bounds on columns.

¢ double * columnUpper_

Optional upper bounds on columns.

3.40.1 Detailed Description
This implements a dynamic matrix when we have a limit on the number of "interesting

rows". This version inherits from ClpPackedMatrix and knows that the real matrix is
gub. A later version could use shortest path to generate columns.

Definition at line 20 of file ClpDynamicMatrix.hpp.

3.40.2 Constructor & Destructor Documentation

3.40.2.1 ClpDynamicMatrix::ClpDynamicMatrix ( )

Default constructor.
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3.40.2.2 ClpDynamicMatrix::ClpDynamicMatrix ( ClpSimplex x model, int
numberSets, int numberColumns, const int x starts, const double x
lower, const double x upper, const CoinBigIndex x startColumn, const
int x row, const double x element, const double x cost, const double *
columnLower = NULL, const double x columnUpper = NULL, const
unsigned char x status = NULL, const unsigned char x dynamicStatus
= NULL )

This is the real constructor.

It assumes factorization frequency will not be changed. This resizes model !!!! The
contents of original matrix in model will be taken over and original matrix will be
sanitized so can be deleted (to avoid a very small memory leak)

3.40.2.3 ClpDynamicMatrix::ClpDynamicMatrix ( const ClpDynamicMatrix
&)

The copy constructor.

3.40.2.4 ClpDynamicMatrix::ClpDynamicMatrix ( const CoinPackedMatrix &
)

The copy constructor from an CoinPackedMatrix.

3.40.3 Member Function Documentation

3.40.3.1 virtual doublex ClpDynamicMatrix::rhsOffset ( ClpSimplex x model,
bool forceRefresh = false, bool check = false ) [virtual]

Returns effective RHS offset if it is being used.

This is used for long problems or big dynamic or anywhere where going through full
columns is expensive. This may re-compute

Reimplemented from ClpMatrixBase.
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3.40.3.2 virtual void ClpDynamicMatrix::times ( double scalar, const double *
x, double x y ) const [virtual]

Returny + A % scalar x*xiny.

Precondition

x must be of size numColumns ()
y must be of size numRows ()

Reimplemented from ClpPackedMatrix.

3.40.3.3 virtual void ClpDynamicMatrix::dualExpanded ( ClpSimplex *
model, CoinIndexedVector x array, double x other, int mode )
[virtual]

mode=0 - Set up before "updateTranspose" and "transposeTimes" for duals using ex-
tended updates array (and may use other if dual values pass) mode=1 - Update dual
solution after "transposeTimes" using extended rows.

mode=2 - Compute all djs and compute key dual infeasibilities mode=3 - Report on
key dual infeasibilities mode=4 - Modify before updateTranspose in partial pricing

Reimplemented from ClpMatrixBase.

3.40.3.4 virtual int ClpDynamicMatrix::refresh ( ClpSimplex * model )
[virtual]

Purely for column generation and similar ideas.

Allows matrix and any bounds or costs to be updated (sensibly). Returns non-zero if
any changes.

Reimplemented from ClpPackedMatrix.

3.40.3.5 virtual void ClpDynamicMatrix::createVariable ( ClpSimplex x
model, int & bestSequence ) [virtual]

Creates a variable.

This is called after partial pricing and will modify matrix. Will update bestSequence.
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Reimplemented from ClpMatrixBase.

Reimplemented in ClpDynamicExampleMatrix.

3.40.3.6 virtual void ClpDynamicMatrix::packDown ( const int x, int )
[inline, wvirtual]

If addColumn forces compression then this allows descendant to know what to do.

If >=0 then entry stayed in, if -1 then entry went out to lower bound.of zero. Entries at
upper bound (really nonzero) never go out (at present).

Reimplemented in ClpDynamicExampleMatrix.

Definition at line 109 of file ClpDynamicMatrix.hpp.

3.40.4 Member Data Documentation

3.40.4.1 int ClpDynamicMatrix::noCheck_ [protected]

If pricing will declare victory (i.e.

no check every factorization). -1 - always check O - don’t check 1 - in don’t check
mode but looks optimal

Definition at line 349 of file ClpDynamicMatrix.hpp.

The documentation for this class was generated from the following file:

* ClpDynamicMatrix.hpp

3.41 ClpEventHandler Class Reference

Base class for Clp event handling.

#include <ClpEventHandler.hpp>
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Inheritance diagram for ClpEventHandler:

ClpEventHandler

MyEventHandler

Collaboration diagram for ClpEventHandler:
. __
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Public Types

» enum Event
enums for what sort of event.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.41 ClpEventHandler Class Reference 215

Public Member Functions

Virtual method that the derived classes should provide.

The base class instance does nothing and as event() is only useful method it would
not be very useful NOT providing one!

e virtual int event (Event whichEvent)

This can do whatever it likes.

e virtual int eventWithInfo (Event whichEvent, void *info)
This can do whatever it likes.

Constructors, destructor

* ClpEventHandler (ClpSimplex xmodel=NULL)

Default constructor.

¢ virtual ~ClpEventHandler ()

Destructor.

ClpEventHandler (const ClpEventHandler &)
ClpEventHandler & operator= (const ClpEventHandler &)
virtual ClpEventHandler * clone () const

Clone.

Sets/gets

* void setSimplex (ClpSimplex xmodel)
set model.

* ClpSimplex * simplex () const
Get model.

Protected Attributes
Data members
The data members are protected to allow access for derived classes.

e ClpSimplex * model_

Pointer to simplex.
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3.41.1 Detailed Description
Base class for Clp event handling. This is just here to allow for event handling. By
event I mean a Clp event e.g. end of values pass.

One use would be to let a user handle a system event e.g. Control-C. This could be
done by deriving a class MyEventHandler which knows about such events. If one
occurs MyEventHandler::event() could clear event status and return 3 (stopped).

Clp would then return to user code.
As it is called every iteration this should be fine grained enough.
User can derive and construct from CbcModel - not pretty

Definition at line 27 of file ClpEventHandler.hpp.

3.41.2 Member Enumeration Documentation

3.41.2.1 enum ClpEventHandler::Event

enums for what sort of event.
These will also be returned in ClpModel::secondaryStatus() as int

Definition at line 34 of file ClpEventHandler.hpp.

3.41.3 Constructor & Destructor Documentation

3.41.3.1 ClpEventHandler::ClpEventHandler ( ClpSimplex « model = NULL )

Default constructor.

3.41.4 Member Function Documentation

3.41.4.1 virtual int ClpEventHandler::event ( Event whichEvent )
[virtual]

This can do whatever it likes.

If return code -1 then carries on if 0 sets ClpModel::status() to 5 (stopped by event) and
will return to user. At present if <-1 carries on and if >0 acts as if O - this may change.
For ClpSolve 2 -> too big return status of -2 and -> too small 3
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Reimplemented in MyEventHandler.

3.41.4.2 virtual int ClpEventHandler::eventWithInfo ( Event whichEvent,
void x info ) [virtual]

This can do whatever it likes.

Return code -1 means no action. This passes in something

3.41.4.3 void ClpEventHandler::setSimplex ( ClpSimplex * model )

set model.

The documentation for this class was generated from the following file:

* ClpEventHandler.hpp

3.42 ClpFactorization Class Reference

This just implements CoinFactorization when an ClpMatrixBase object is passed.

#include <ClpFactorization.hpp>
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Collaboration diagram for ClpFactorization:
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Public Member Functions

factorization

* int factorize (ClpSimplex xmodel, int solveType, bool valuesPass)
When part of LP - given by basic variables.

Constructors, destructor
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¢ ClpFactorization ()
Default constructor.

e ~ClpFactorization ()

Destructor.

Copy method

¢ ClpFactorization (const CoinFactorization &)
The copy constructor from an CoinFactorization.

* ClpFactorization (const ClpFactorization &, int denselfSmaller=0)
The copy constructor.

¢ ClpFactorization (const CoinOtherFactorization &)

The copy constructor from an CoinOtherFactorization.

* ClpFactorization & operator= (const ClpFactorization &)

rank one updates which do exist

e int replaceColumn (const ClpSimplex *model, CoinIndexedVec-
tor xregionSparse, CoinlndexedVector xtableauColumn, int piv-
otRow, double pivotCheck, bool checkBeforeModifying=false, double
acceptablePivot=1.0e-8)

Replaces one Column to basis, returns 0=0K, 1=Probably OK, 2=singular, 3=no
room If checkBeforeModifying is true will do all accuracy checks before modifying
factorization.

various uses of factorization (return code number elements)

which user may want to know about

¢ int updateColumnFT (Coinlndexed Vector *regionSparse, Coinlndexed Vector
*regionSparse2)

Updates one column (FTRAN) from region2 Tries to do FT update number re-
turned is negative if no room regionl starts as zero and is zero at end.

¢ int updateColumn (CoinlndexedVector sregionSparse, CoinlndexedVector
sregionSparse2, bool noPermute=false) const

Updates one column (FTRAN) from region2 regionl starts as zero and is zero at
end.

 int updateTwoColumnsFT (CoinlndexedVector sregionSparsel, Coinln-
dexedVector *regionSparse2, CoinlndexedVector *regionSparse3, bool noP-
ermuteRegion3=false)
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Updates one column (FTRAN) from region2 Tries to do FT update number re-
turned is negative if no room.

¢ int updateColumnForDebug (CoinlndexedVector xregionSparse, Coinln-
dexedVector xregionSparse2, bool noPermute=false) const

For debug (no statistics update).

¢ int updateColumnTranspose (CoinlndexedVector *regionSparse, Coinln-
dexedVector xregionSparse2) const

Updates one column (BTRAN) from region2 regionl starts as zero and is zero at
end.

Lifted from CoinFactorization

¢ int numberElements () const

Total number of elements in factorization.

* int * permute () const

Returns address of permute region.

* int * pivotColumn () const

Returns address of pivotColumn region (also used for permuting).

¢ int maximumPivots () const

Maximum number of pivots between factorizations.

¢ void maximumPivots (int value)

Set maximum number of pivots between factorizations.

* int pivots () const

Returns number of pivots since factorization.

* double areaFactor () const

Whether larger areas needed.

* void areaFactor (double value)

Set whether larger areas needed.

* double zeroTolerance () const

Zero tolerance.

¢ void zeroTolerance (double value)

Set zero tolerance.

* void saferTolerances (double zeroTolerance, double pivotTolerance)
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Set tolerances to safer of existing and given.

* int sparseThreshold () const

get sparse threshold

¢ void sparseThreshold (int value)
Set sparse threshold.

e int status () const

Returns status.

¢ void setStatus (int value)

Sets status.

¢ int numberDense () const

Returns number of dense rows.

* CoinBigIndex numberElementsU () const

Returns number in U area.

* CoinBigIndex numberElementsL () const

Returns number in L area.

* CoinBigIndex numberElementsR () const

Returns number in R area.

¢ bool timeToRefactorize () const
* int messageLevel () const

Level of detail of messages.

* void messageLevel (int value)

Set level of detail of messages.

* void clearArrays ()
Get rid of all memory.

¢ int numberRows () const

Number of Rows after factorization.

¢ int denseThreshold () const
Gets dense threshold.

¢ void setDenseThreshold (int value)
Sets dense threshold.
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* double pivotTolerance () const

Pivot tolerance.

* void pivotTolerance (double value)

Set pivot tolerance.

¢ void relaxAccuracyCheck (double value)

Allows change of pivot accuracy check 1.0 == none >1.0 relaxed.

* int persistenceFlag () const

Array persistence flag If O then as now (delete/new) 1 then only do arrays if bigger
needed 2 as 1 but give a bit extra if bigger needed.

¢ void setPersistenceFlag (int value)
¢ void almostDestructor ()

Delete all stuff (leaves as after CoinFactorization()).

* double adjusted AreaFactor () const

Returns areaFactor but adjusted for dense.

¢ void setBiasLU (int value)
¢ void setForrestTomlin (bool value)

true if Forrest Tomlin update, false if PFI

¢ void setDefaultValues ()

Sets default values.

« void forceOtherFactorization (int which)

If nonzero force use of 1,dense 2,small 3,0sl.

* int goOslThreshold () const

Get switch to osl if number rows <= this.

¢ void setGoOsIThreshold (int value)

Set switch to osl if number rows <= this.

* int goDenseThreshold () const

Get switch to dense if number rows <= this.

¢ void setGoDenseThreshold (int value)

Set switch to dense if number rows <= this.

¢ int goSmallThreshold () const

Get switch to small if number rows <= this.
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¢ void setGoSmallThreshold (int value)

Set switch to small if number rows <= this.

¢ void goDenseOrSmall (int numberRows)

Go over to dense or small code if small enough.

* void setFactorization (ClpFactorization &factorization)

Sets factorization.

¢ int isDenseOrSmall () const

Return 1 if dense code.

other stuff

* void goSparse ()

makes a row copy of L for speed and to allow very sparse problems

* void cleanUp ()

Cleans up i.e. gets rid of network basis.

¢ bool needToReorder () const

Says whether to redo pivot order.

¢ bool networkBasis () const
Says if a network basis.

* void getWeights (int *weights) const
Fills weighted row list.

3.42.1 Detailed Description

This just implements CoinFactorization when an ClpMatrixBase object is passed. If a
network then has a dummy CoinFactorization and a genuine ClpNetworkBasis object

Definition at line 32 of file ClpFactorization.hpp.

3.42.2 Constructor & Destructor Documentation

3.42.2.1 ClpFactorization::ClpFactorization ( )

Default constructor.
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3.42.2.2 ClpFactorization::ClpFactorization ( const CoinFactorization & )

The copy constructor from an CoinFactorization.

3.42.2.3 ClpFactorization::ClpFactorization ( const ClpFactorization &, int
denselfSmaller = 0 )

The copy constructor.

3.42.2.4 ClpFactorization::ClpFactorization ( const CoinOtherFactorization &
)

The copy constructor from an CoinOtherFactorization.

3.42.3 Member Function Documentation

3.42.3.1 int ClpFactorization::factorize ( ClpSimplex x model, int solveType,
bool valuesPass )

When part of LP - given by basic variables.

Actually does factorization. Arrays passed in have non negative value to say basic. If
status is okay, basic variables have pivot row - this is only needed if increasingRows_
>1. Allows scaling If status is singular, then basic variables have pivot row and ones
thrown out have -1 returns 0 -okay, -1 singular, -2 too many in basis, -99 memory

3.42.3.2 int ClpFactorization::replaceColumn ( const ClpSimplex *
model, CoinIndexedVector x regionSparse, CoinIndexedVector
x tableauColumn, int pivotRow, double pivotCheck, bool
checkBeforeModifying = false, double acceptablePivot=1.0e-8 )

Replaces one Column to basis, returns 0=OK, 1=Probably OK, 2=singular, 3=no room
If checkBeforeModifying is true will do all accuracy checks before modifying factor-
ization.
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Whether to set this depends on speed considerations. You could just do this on first
iteration after factorization and thereafter re-factorize partial update already in U

3.42.3.3 int ClpFactorization::updateTwoColumnsFT ( CoinIndexedVector
x regionSparsel, CoinlndexedVector * regionSparse2,
CoinIndexedVector * regionSparse3, bool noPermuteRegion3 =
false )

Updates one column (FTRAN) from region2 Tries to do FT update number returned is
negative if no room.

Also updates region3 region1 starts as zero and is zero at end

The documentation for this class was generated from the following file:

* ClpFactorization.hpp

3.43 ClpGubDynamicMatrix Class Reference

This implements Gub rows plus a ClpPackedMatrix.

#include <ClpGubDynamicMatrix.hpp>
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Inheritance diagram for ClpGubDynamicMatrix:

ClpMatrixBase
A

ClpPackedMatrix
A

ClpGubMatrix

ClpGubDynamicMatrix
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Collaboration diagram for ClpGubDynamicMatrix:

CipMatrixBase | -
N ) Py

oL

CipPackedMatrix

~~ . scaledMatrix_

CipPackedMatrin | | model_
,7 pogess. [ CpSimplexProgress
Jements st owNames_ -
Tl o - - - ivectore T> e =SS ig:vectore sta:sting > columnNames. \ model
- -~ 2 W\ - ClpPrimalColumnPivot
clements -~ s~ W\ -
- ~o * primalColumnPivot__ _ -
.- Cpbjeciive | _ _  odiective. < 'L y o -
- c--- y, ---
P instedUserPointer | OPMo! voseridsl -7 mosel GipNetworkBasis networkBasis_
std:basic._string< char > ¢—— sta:string ClpTrustedData |- — - — - - I gel_, model. _ _ - RSl
el strParam_ - _ P i
N
~_ dsasterArea_ | ClpDisasterandler
nonLinearGost_
"~~~ _ _p] coNoninearGost
model_ =
\ eventtanden \_ dualRowPivot_
N . .
N e
SN model
SO - o oo - - [ cpEventHander

Public Member Functions

Main functions provided

* virtual void partialPricing (ClpSimplex *model, double start, double end, int
&bestSequence, int &numberWanted)

Partial pricing.

e virtual int synchronize (ClpSimplex *xmodel, int mode)

This is local to Gub to allow synchronization: mode=0 when status of basis is good
mode=1 when variable is flagged mode=2 when all variables unflagged (returns
number flagged) mode=3 just reset costs (primal) mode=4 correct number of dual
infeasibilities mode=5 return 4 if time to re-factorize mode=8 - make sure set is
clean mode=9 - adjust lower, upper on set by incoming.

* virtual void useEffectiveRhs (ClpSimplex «model, bool cheapest=true)
Sets up an effective RHS and does gub crash if needed.

* virtual int updatePivot (ClpSimplex xmodel, double oldInValue, double old-
OutValue)
update information for a pivot (and effective rhs)

* void insertNonBasic (int sequence, int iSet)

Add a new variable to a set.
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* virtual double * rhsOffset (ClpSimplex *model, bool forceRefresh=false, bool
check=false)
Returns effective RHS offset if it is being used.

* virtual void times (double scalar, const double *x, double *y) const

Returny + A % scalar *xiny.

* virtual int checkFeasible (ClpSimplex *model, double &sum) const

Just for debug Returns sum and number of primal infeasibilities.

* void cleanData (ClpSimplex *model)

Cleans data after setWarmStart.

Constructors, destructor

¢ ClpGubDynamicMatrix ()

Default constructor.

* virtual ~ClpGubDynamicMatrix ()

Destructor.

Copy method

* ClpGubDynamicMatrix (const ClpGubDynamicMatrix &)

The copy constructor.

* ClpGubDynamicMatrix (ClpSimplex xmodel, int numberSets, int number-
Columns, const int xstarts, const double xlower, const double sxupper, const
int *startColumn, const int xrow, const double xelement, const double *cost,
const double xlowerColumn=NULL, const double xupperColumn=NULL,
const unsigned char xstatus=NULL)

This is the real constructor.

¢ ClpGubDynamicMatrix & operator= (const ClpGubDynamicMatrix &)
* virtual ClpMatrixBase * clone () const

Clone.

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

* double objectiveOffset_
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Saved value of objective offset.

¢ CoinBiglndex x* startColumn_

Starts of each column.

e int * row_

rows

¢ double * element_

elements

¢ double * cost_

costs

e int * fullStart_
full starts

e int *id_

ids of active columns (just index here)

* unsigned char * dynamicStatus_

for status and which bound

¢ double * lowerColumn_

Optional lower bounds on columns.

* double *x upperColumn_

Optional upper bounds on columns.

* double * lowerSet_

Optional true lower bounds on sets.

* double * upperSet_

Optional true upper bounds on sets.

¢ int numberGubColumns_

size

¢ int firstAvailable
first free

¢ int savedFirstAvailable

saved first free

* int firstDynamic_
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first dynamic

* int lastDynamic_

number of columns in dynamic model

¢ int numberElements_

size of working matrix (max)

gets and sets

e enum DynamicStatus

enums for status of various sorts

* bool flagged (int i) const
Whether flagged.

* void setFlagged (int i)
To flag a variable.

¢ void unsetFlagged (int i)

* void setDynamicStatus (int sequence, DynamicStatus status)
¢ DynamicStatus getDynamicStatus (int sequence) const

* double objectiveOffset () const

Saved value of objective offset.

* CoinBiglndex x* startColumn () const

Starts of each column.

¢ int x row () const

rows

¢ double * element () const

elements

* double * cost () const

costs

e int *x fullStart () const
full starts

e int x id () const

ids of active columns (just index here)
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¢ double * lowerColumn () const

Optional lower bounds on columns.

¢ double x upperColumn () const

Optional upper bounds on columns.

¢ double * lowerSet () const

Optional true lower bounds on sets.

* double *x upperSet () const

Optional true upper bounds on sets.

¢ int numberGubColumns () const

size

e int firstAvailable () const

first free

¢ void setFirstAvailable (int value)

set first free

¢ int firstDynamic () const

first dynamic

¢ int lastDynamic () const

number of columns in dynamic model

¢ int numberElements () const

size of working matrix (max)

* unsigned char * gubRowStatus () const

Status region for gub slacks.

* unsigned char * dynamicStatus () const

Status region for gub variables.

* int whichSet (int sequence) const

Returns which set a variable is in.
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3.43.1 Detailed Description

This implements Gub rows plus a ClpPackedMatrix. This a dynamic version which
stores the gub part and dynamically creates matrix. All bounds are assumed to be zero
and infinity

This is just a simple example for real column generation

Definition at line 20 of file ClpGubDynamicMatrix.hpp.

3.43.2 Constructor & Destructor Documentation

3.43.2.1 ClpGubDynamicMatrix::ClpGubDynamicMatrix ( )

Default constructor.

3.43.2.2 ClpGubDynamicMatrix::ClpGubDynamicMatrix ( const
ClpGubDynamicMatrix & )

The copy constructor.

3.43.2.3 ClpGubDynamicMatrix::ClpGubDynamicMatrix ( ClpSimplex =
model, int numberSets, int numberColumns, const int x starts, const
double x lower, const double x upper, const int x startColumn, const
int x row, const double x element, const double x cost, const double x
lowerColumn = NULL, const double x upperColumn = NULL, const
unsigned char * status = NULL )

This is the real constructor.

It assumes factorization frequency will not be changed. This resizes model !!!!

3.43.3 Member Function Documentation

3.43.3.1 virtual doublex ClpGubDynamicMatrix::rhsOffset ( ClpSimplex
x model, bool forceRefresh = false, bool check = false )
[virtual]
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Returns effective RHS offset if it is being used.

This is used for long problems or big gub or anywhere where going through full
columns is expensive. This may re-compute

Reimplemented from ClpGubMatrix.

3.43.3.2 virtual void ClpGubDynamicMatrix::times ( double scalar, const
double * x, double x y ) const [virtual]

Returny + A % scalar xxiny.

Precondition

x must be of size numColumns ()
y must be of size numRows ()

Reimplemented from ClpPackedMatrix.

3.43.3.3 virtual int ClpGubDynamicMatrix::checkFeasible ( ClpSimplex *
model, double & sum ) const [virtual]

Just for debug Returns sum and number of primal infeasibilities.
Recomputes keys
Reimplemented from ClpMatrixBase.

The documentation for this class was generated from the following file:

* ClpGubDynamicMatrix.hpp

3.44 ClpGubMatrix Class Reference

This implements Gub rows plus a ClpPackedMatrix.
#include <ClpGubMatrix.hpp>
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Inheritance diagram for ClpGubMatrix:

ClpMatrixBase
A

ClpPackedMatrix
A

ClpGubMatrix

ClpGubDynamicMatrix
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Collaboration diagram for ClpGubMatrix:

ClpPackedMatrix2 : Se N \ ’ moﬂel .

N \ /0 eogess. [ CipSimplexProgress
rowNames_ N -7
(RPN e MR L ey iR el
elements - Tt~ - A -- 7 ClpPrimalColumnPivot
-7 CipObjective. objective. S primalColumnPivot_ _ -
- e ) -
“~ trustedUserPoi baseMedel_ _ -~
Std:basic_string< char> — | sidzsting CpTrustedData |- — — - - — — - i e oo fcloreion.
e - - e )

~— e strParam_ -

disasterArea, ~ [ cipbisasterHandier
nonLinearCost

ClpNonLinearCost

iy
| v, daonfrl

CipDualfowPivot
| cipEventHandier

o
N VN mode
e

Public Member Functions
Main functions provided

* virtual ClpMatrixBase * reverseOrderedCopy () const

Returns a new matrix in reverse order without gaps (GUB wants NULL).

* virtual CoinBiglndex countBasis (const int *whichColumn, int &number-
ColumnBasic)

Returns number of elements in column part of basis.

e virtual void fillBasis (ClpSimplex s*model, const int swhichColumn,
int &numberColumnBasic, int *row, int =xstart, int srowCount, int
xcolumnCount, CoinFactorizationDouble *element)

Fills in column part of basis.

e virtual void unpack (const ClpSimplex smodel, CoinlndexedVector
*rowArray, int column) const

Unpacks a column into an Coinlndexedvector.

e virtual void unpackPacked (ClpSimplex sxmodel, CoinlndexedVector
srowArray, int column) const
Unpacks a column into an Coinlndexedvector in packed foramt Note that model is
NOT const.
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* virtual void add (const ClpSimplex *model, CoinlndexedVector *rowArray,
int column, double multiplier) const

Adds multiple of a column into an Coinindexedvector You can use quickAdd to add
to vector.

* virtual void add (const ClpSimplex «model, double *array, int column, double
multiplier) const

Adds multiple of a column into an array.

* virtual void partialPricing (ClpSimplex xmodel, double start, double end, int
&bestSequence, int &numberWanted)
Partial pricing.

e virtual int hiddenRows () const

Returns number of hidden rows e.g. gub.

Matrix times vector methods

e virtual void transposeTimes (const ClpSimplex xmodel, double scalar,
const CoinlndexedVector *x, CoinlndexedVector *y, CoinlndexedVector *z)
const

Return x x scalar * A + yin z.

* virtual void transposeTimesByRow (const ClpSimplex xmodel, double scalar,
const CoinlndexedVector *x, CoinlndexedVector *y, CoinlndexedVector *z)
const

Return x * scalar * A + yin z.

* virtual void subsetTransposeTimes (const ClpSimplex «model, const Coinln-
dexedVector *x, const Coinlndexed Vector *y, Coinlndexed Vector *z) const
Return x xA in z but just for indices in y.

* virtual int extendUpdated (ClpSimplex xmodel, CoinIlndexedVector sxupdate,
int mode)
expands an updated column to allow for extra rows which the main solver does not
know about and returns number added if mode 0.

e virtual void primalExpanded (ClpSimplex *model, int mode)

mode=0 - Set up before "update" and "times" for primal solution using extended
rows mode=1 - Cleanup primal solution after "times" using extended rows.

* virtual void dualExpanded (ClpSimplex *model, CoinlndexedVector =array,
double xother, int mode)
mode=0 - Set up before "updateTranspose" and "transposeTimes" for duals using
extended updates array (and may use other if dual values pass) mode=1 - Update
dual solution after "transposeTimes" using extended rows.
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* virtual int generalExpanded (ClpSimplex smodel, int mode, int &number)

mode=0 - Create list of non-key basics in pivotVariable_ using number as number-
Basic in and out mode=1 - Set all key variables as basic mode=2 - return number
extra rows needed, number gives maximum number basic mode=3 - before re-
placeColumn mode=4 - return 1 if can do primal, 2 if dual, 3 if both mode=5 -
save any status stuff (when in good state) mode=6 - restore status stuff mode=7 -
flag given variable (normally sequenceln) mode=38 - unflag all variables mode=9
- synchronize costs mode=10 - return 1 if there may be changing bounds on vari-
able (column generation) mode=11 - make sure set is clean (used when a vari-
able rejected - but not flagged) mode=12 - after factorize but before permute stuff
mode=13 - at end of simplex to delete stuff

* virtual int updatePivot (ClpSimplex xmodel, double oldInValue, double old-
OutValue)

update information for a pivot (and effective rhs)

« virtual void useEffectiveRhs (ClpSimplex *model, bool cheapest=true)
Sets up an effective RHS and does gub crash if needed.

* virtual double * rhsOffset (ClpSimplex *model, bool forceRefresh=false, bool
check=false)
Returns effective RHS offset if it is being used.

* virtual int synchronize (ClpSimplex smodel, int mode)

This is local to Gub to allow synchronization: mode=0 when status of basis is
good mode=1 when variable is flagged mode=2 when all variables unflagged (re-
turns number flagged) mode=3 just reset costs (primal) mode=4 correct number
of dual infeasibilities mode=5 return 4 if time to re-factorize mode=6 - return 1 if
there may be changing bounds on variable (column generation) mode=7 - do extra
restores for column generation mode=8 - make sure set is clean mode=9 - adjust
lower, upper on set by incoming.

* virtual void correctSequence (const ClpSimplex smodel, int &sequenceln, int
&sequenceOut)

Correct sequence in and out to give true value.

Constructors, destructor

e ClpGubMatrix ()

Default constructor.

¢ virtual ~ClpGubMatrix ()

Destructor.

Copy method
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ClpGubMatrix (const ClpGubMatrix &)

The copy constructor.

¢ ClpGubMatrix (const CoinPackedMatrix &)

The copy constructor from an CoinPackedMatrix.

* ClpGubMatrix (const ClpGubMatrix &wholeModel, int numberRows, const
int xwhichRows, int numberColumns, const int *whichColumns)

Subset constructor (without gaps).

¢ ClpGubMatrix (const CoinPackedMatrix &wholeModel, int numberRows,
const int xwhichRows, int numberColumns, const int xwhichColumns)
¢ ClpGubMatrix (CoinPackedMatrix xmatrix)

This takes over ownership (for space reasons).

* ClpGubMatrix (ClpPackedMatrix s«matrix, int numberSets, const int xstart,
const int xend, const double xlower, const double *upper, const unsigned char
kstatus=NULL)

This takes over ownership (for space reasons) and is the real constructor.

* ClpGubMatrix & operator= (const ClpGubMatrix &)
* virtual ClpMatrixBase * clone () const

Clone.

e virtual ClpMatrixBase * subsetClone (int numberRows, const int
*whichRows, int numberColumns, const int *whichColumns) const

Subset clone (without gaps).

¢ void redoSet (ClpSimplex xmodel, int newKey, int oldKey, int iSet)

redoes next_ for a set.

gets and sets

¢ ClpSimplex::Status getStatus (int sequence) const
Status.

* void setStatus (int sequence, ClpSimplex::Status status)
* void setFlagged (int sequence)

To flag a variable.

* void clearFlagged (int sequence)
bool flagged (int sequence) const
* void setAbove (int sequence)

To say key is above ub.
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* void setFeasible (int sequence)
To say key is feasible.

* void setBelow (int sequence)

To say key is below [b.

* double weight (int sequence) const
e int * start () const

Starts.

e int * end () const
End.

¢ double * lower () const

Lower bounds on sets.

* double * upper () const

Upper bounds on sets.

* int x key Variable () const
Key variable of set.

e int * backward () const

Backward pointer to set number:

¢ int numberSets () const

Number of sets (gub rows).

¢ void switchOffCheck ()

Switches off dj checking each factorization (for BIG models).

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

¢ double sumDuallnfeasibilities_

Sum of dual infeasibilities.

¢ double sumPrimallnfeasibilities_

Sum of primal infeasibilities.

¢ double sumOfRelaxedDuallnfeasibilities_

Sum of Dual infeasibilities using tolerance based on error in duals.
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¢ double sumOfRelaxedPrimallnfeasibilities_

Sum of Primal infeasibilities using tolerance based on error in primals.

* double infeasibilityWeight_
Infeasibility weight when last full pass done.

e int * start_
Starts.

e int x end
End.

¢ double * lower_

Lower bounds on sets.

* double * upper_

Upper bounds on sets.

* unsigned char * status_
Status of slacks.

* unsigned char * saveStatus_

Saved status of slacks.

* int * savedKey Variable_

Saved key variables.

e int x backward_

Backward pointer to set number.

¢ int * backToPivotRow_

Backward pointer to pivot row !!!

* double * changeCost_

Change in costs for keys.

* int * keyVariable_
Key variable of set.

e int * next_

Next basic variable in set - starts at key and end with -(set+1).

e int * tolndex_

Backward pointer to index in CoinlndexedVector.
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e int * fromIndex_
¢ ClpSimplex * model_

Pointer back to model.

¢ int numberDuallnfeasibilities_
Number of dual infeasibilities.

¢ int numberPrimallnfeasibilities_

Number of primal infeasibilities.

¢ int noCheck__
If pricing will declare victory (i.e.

e int numberSets_

Number of sets (gub rows).

¢ int saveNumber_

Number in vector without gub extension.

* int possiblePivotKey_

Pivot row of possible next key.

* int gubSlackIn_

Gub slack in (set number or -1).

e int firstGub_

First gub variables (same as start_[0] at present).

¢ int lastGub_

last gub variable (same as end_[numberSets_-1] at present)

* int gubType_
type of gub - 0 not contiguous, 1 contiguous add 8 bit to say no ubs on individual
variables

3.44.1 Detailed Description

This implements Gub rows plus a ClpPackedMatrix. There will be a version using
ClpPlusMinusOne matrix but there is no point doing one with ClpNetworkMatrix (al-
though an embedded network is attractive).

Definition at line 22 of file ClpGubMatrix.hpp.
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3.44.2 Constructor & Destructor Documentation

3.44.2.1 ClpGubMatrix::ClpGubMatrix ( )

Default constructor.

3.44.2.2 ClpGubMatrix::ClpGubMatrix ( const ClpGubMatrix & )

The copy constructor.

3.44.2.3 ClpGubMatrix::ClpGubMatrix ( const CoinPackedMatrix & )

The copy constructor from an CoinPackedMatrix.

3.44.2.4 ClpGubMatrix::ClpGubMatrix ( const ClpGubMatrix &
wholeModel, int numberRows, const int x whichRows, int
numberColumns, const int x whichColumns )

Subset constructor (without gaps).

Duplicates are allowed and order is as given

3.44.3 Member Function Documentation

3.44.3.1 virtual void ClpGubMatrix::unpackPacked ( ClpSimplex « model,
CoinIndexedVector x rowArray, int column ) const [virtual]

Unpacks a column into an Coinlndexedvector in packed foramt Note that model is
NOT const.

Bounds and objective could be modified if doing column generation (just for this vari-
able)

Reimplemented from ClpPackedMatrix.
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3.44.3.2 virtual void ClpGubMatrix::transposeTimes ( const ClpSimplex
x model, double scalar, const CoinIndexedVector x x,
CoinIndexedVector x y, CoinlndexedVector « z ) const [virtual]

Return x * scalar * A + yinz.

Can use y as temporary array (will be empty at end) Note - If x packed mode - then z
packed mode Squashes small elements and knows about ClpSimplex

Reimplemented from ClpPackedMatrix.

3.44.3.3 virtual void ClpGubMatrix::transposeTimesByRow ( const
ClpSimplex x model, double scalar, const CoinIndexedVector * x,
CoinIndexedVector x y, CoinIndexedVector x z ) const [virtuall]

Return x % scalar % A + yinz.

Can use y as temporary array (will be empty at end) Note - If x packed mode - then
z packed mode Squashes small elements and knows about ClpSimplex. This version
uses row copy

Reimplemented from ClpPackedMatrix.

3.44.3.4 virtual void ClpGubMatrix::subsetTransposeTimes ( const
ClpSimplex x model, const CoinIndexedVector * x, const
CoinIndexedVector x y, CoinIndexedVector x z ) const [virtual]

Return x *A in z but just for indices in y.
Note - z always packed mode

Reimplemented from ClpPackedMatrix.

3.44.3.5 virtual int ClpGubMatrix::extendUpdated ( ClpSimplex x model,
CoinIndexedVector * update, int mode ) [virtual]

expands an updated column to allow for extra rows which the main solver does not
know about and returns number added if mode 0.

If mode 1 deletes extra entries

This active in Gub
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Reimplemented from ClpMatrixBase.

3.44.3.6 virtual void ClpGubMatrix::primalExpanded ( ClpSimplex * model,
int mode ) [virtual]

mode=0 - Set up before "update” and "times" for primal solution using extended rows
mode=1 - Cleanup primal solution after "times" using extended rows.

mode=2 - Check (or report on) primal infeasibilities

Reimplemented from ClpMatrixBase.

3.44.3.7 virtual void ClpGubMatrix::dualExpanded ( ClpSimplex * model,
CoinIndexed Vector *x array, double x other, int mode ) [virtuall]

mode=0 - Set up before "updateTranspose" and "transposeTimes" for duals using ex-
tended updates array (and may use other if dual values pass) mode=1 - Update dual
solution after "transposeTimes" using extended rows.

mode=2 - Compute all djs and compute key dual infeasibilities mode=3 - Report on
key dual infeasibilities mode=4 - Modify before updateTranspose in partial pricing

Reimplemented from ClpMatrixBase.

3.44.3.8 virtual doublex ClpGubMatrix::rhsOffset ( ClpSimplex x model, bool
JforceRefresh = false, bool check = false ) [virtuall]

Returns effective RHS offset if it is being used.

This is used for long problems or big gub or anywhere where going through full
columns is expensive. This may re-compute

Reimplemented from ClpMatrixBase.

Reimplemented in ClpGubDynamicMatrix.

3.44.3.9 virtual ClpMatrixBasex ClpGubMatrix::subsetClone ( int
numberRows, const int x whichRows, int numberColumns, const int x
whichColumns ) const [virtuall]

Subset clone (without gaps).
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Duplicates are allowed and order is as given

Reimplemented from ClpPackedMatrix.

3.44.3.10 void ClpGubMatrix::redoSet ( ClpSimplex « model, int newKey, int
oldKey, int iSet )

redoes next_ for a set.

3.44.4 Member Data Documentation

3.44.4.1 intx ClpGubMatrix::next_ [mutable, protected]

Next basic variable in set - starts at key and end with -(set+1).
Now changes to -(nonbasic+1). next_ has extra space for 2x longest set

Definition at line 323 of file ClpGubMatrix.hpp.

3.44.4.2 int ClpGubMatrix::noCheck_ [protected]

If pricing will declare victory (i.e.

no check every factorization). -1 - always check O - don’t check 1 - in don’t check
mode but looks optimal

Definition at line 339 of file ClpGubMatrix.hpp.

The documentation for this class was generated from the following file:

* ClpGubMatrix.hpp
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3.45 ClpHashValue Class Reference

Collaboration diagram for ClpHashValue:

ClpHashValue::CoinHashLink

\

lhash_
I
|

ClpHashValue

Classes

¢ struct CoinHashLink
Data.

Public Member Functions
Useful methods

« int index (double value) const

Return index or -1 if not found.

¢ int addValue (double value)

Add value to list and return index.

¢ int numberEntries () const

Number of different entries.

Constructors, destructor

* ClpHashValue ()

Default constructor.
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* ClpHashValue (ClpSimplex *model)

Useful constructor.

* virtual ~ClpHashValue ()

Destructor.

Copy method

* ClpHashValue (const ClpHashValue &)

The copy constructor.

* ClpHashValue & operator= (const ClpHashValue &)

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

¢ CoinHashLink * hash_
Hash table.

e int numberHash_

Number of entries in hash table.

¢ int maxHash_

Maximum number of entries in hash table i.e. size.

e int lastUsed_

Last used space.

3.45.1 Detailed Description
Definition at line 288 of file ClpNode.hpp.
3.45.2 Constructor & Destructor Documentation

3.45.2.1 ClpHashValue::ClpHashValue ( )

Default constructor.
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3.45.2.2 ClpHashValue::ClpHashValue ( ClpSimplex x model )

Useful constructor.

3.45.2.3 ClpHashValue::ClpHashValue ( const ClpHashValue & )

The copy constructor.

The documentation for this class was generated from the following file:

* ClpNode.hpp

3.46 Clplnterior Class Reference

This solves LPs using interior point methods.

#include <ClpInterior.hpp>

Inheritance diagram for Clplnterior:

ClpModel

A

Clplnterior

ClpPdco

ClpPredictorCorrector
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Collaboration diagram for Clplnterior:

,,,,,,,,,,,,,,,,,, OB .
- model [Corommomer |
- _-c- I Fores
mats . o |
Tl oSt -~
e ], e : = 2 o
. - [ GoPackedatnn ~ » v
lopsc o - scalecMatix_ N _ ~~ .. -
GpPackediain2 |4 - N R
suParam_ - o
L S abjectve. -7, > CipeventHander
sidibasic_stringe char» 4| sigisuing - = =~ - -
- Cobiectve [4 ~~ usteatserponter <,
< _clements g
~< - - - -»{ CiSimplexProgress
TrustodData 4 - - - -
CloTstoddala nes =
-~ columnames__# -
cements <SSII> g vectore stdisting > -

T e ----CT std:vectore T> factorization_

“primaiColumnPivot_ T

networkBasis_ -

model ™ CioDisasterHandier

'\ nontineacen
Seeol ClpNonLinearCost
ol =

Public Member Functions
Constructors and destructor and copy

* Clplnterior ()

Default constructor.

¢ Clplnterior (const Clplnterior &)

Copy constructor.

* Clplnterior (const ClpModel &)

Copy constructor from model.

¢ Clplnterior (const ClpModel swholeModel, int numberRows, const int
*whichRows, int numberColumns, const int *whichColumns, bool drop-
Names=true, bool dropIntegers=true)

Subproblem constructor.

¢ Clplnterior & operator= (const Clplnterior &rhs)

Assignment operator. This copies the data.

e ~Clplnterior ()

Destructor.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.46

ClpInterior Class Reference 250

* void loadProblem (const ClpMatrixBase &matrix, const double xcollb, const
double *colub, const double xobj, const double xrowlb, const double xrowub,
const double xrowObjective=NULL)

Loads a problem (the constraints on the rows are given by lower and upper
bounds).

¢ void loadProblem (const CoinPackedMatrix &matrix, const double *collb,
const double xcolub, const double xobj, const double *rowlb, const double
srowub, const double xrowObjective=NULL)
¢ void loadProblem (const int numcols, const int numrows, const CoinBigIndex
*start, const int *index, const double *value, const double xcollb, const double
xcolub, const double xobj, const double xrowlb, const double xrowub, const
double *rowObjective=NULL)
Just like the other loadProblem() method except that the matrix is given in a stan-
dard column major ordered format (without gaps).

* void loadProblem (const int numcols, const int numrows, const CoinBigIndex
xstart, const int xindex, const double xvalue, const int *length, const double
xcollb, const double *colub, const double *obj, const double xrowlb, const
double xrowub, const double *xrowObjective=NULL)

This one is for after presolve to save memory.

* int readMps (const char xfilename, bool keepNames=false, bool ignoreEr-
rors=false)

Read an mps file from the given filename.

* void borrowModel (ClpModel &otherModel)

Borrow model.

* void returnModel (ClpModel &otherModel)

Return model - updates any scalars.

Functions most useful to user

* int pdco ()
Pdco algorithm - see ClpPdco.hpp for method.

* int pdco (ClpPdcoBase xstuff, Options &options, Info &info, Outfo &outfo)
* int primalDual ()

Primal-Dual Predictor-Corrector barrier.

most useful gets and sets

* bool primalFeasible () const
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If problem is primal feasible.

bool dualFeasible () const
If problem is dual feasible.

int algorithm () const

Current (or last) algorithm.

void setAlgorithm (int value)
Set algorithm.

CoinWorkDouble sumDuallnfeasibilities () const

Sum of dual infeasibilities.

CoinWorkDouble sumPrimallnfeasibilities () const

Sum of primal infeasibilities.

CoinWorkDouble dualObjective () const
dualObjective.

CoinWorkDouble primalObjective () const
primalObjective.

CoinWorkDouble diagonalNorm () const

diagonalNorm

CoinWorkDouble linearPerturbation () const

linearPerturbation

void setLinearPerturbation (CoinWorkDouble value)
CoinWorkDouble projectionTolerance () const

projectionTolerance

void setProjectionTolerance (CoinWorkDouble value)
CoinWorkDouble diagonalPerturbation () const

diagonalPerturbation

void setDiagonalPerturbation (CoinWorkDouble value)
CoinWorkDouble gamma () const

gamma

void setGamma (CoinWorkDouble value)
CoinWorkDouble delta () const

delta

void setDelta (CoinWorkDouble value)
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CoinWorkDouble complementarityGap () const
ComplementarityGap.

CoinWorkDouble largestPrimalError () const

Largest error on Ax-b.

CoinWorkDouble largestDualError () const

Largest error on basic duals.

int maximumBarrierIterations () const

Maximum iterations.

void setMaximumBarrierIterations (int value)
void setCholesky (ClpCholeskyBase *cholesky)

Set cholesky (and delete present one).

int numberFixed () const

Return number fixed to see if worth presolving.

void fixFixed (bool reallyFix=true)

fix variables interior says should be.

CoinWorkDouble * primalR () const

Primal erturbation vector.

CoinWorkDouble * dualR () const

Dual erturbation vector.

public methods

CoinWorkDouble rawObjective Value () const

Raw objective value (so always minimize).

int isColumn (int sequence) const

Returns 1 if sequence indicates column.

int sequenceWithin (int sequence) const

Returns sequence number within section.

void checkSolution ()

Checks solution.

CoinWorkDouble quadraticDjs (CoinWorkDouble *djRegion, const Coin-
WorkDouble *solution, CoinWorkDouble scaleFactor)
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Modifies djs to allow for quadratic.

* void setFixed (int sequence)

To say a variable is fixed.

* void clearFixed (int sequence)
* bool fixed (int sequence) const
* void setFlagged (int sequence)

To flag a variable.

¢ void clearFlagged (int sequence)
* bool flagged (int sequence) const
* void setFixedOrFree (int sequence)

To say a variable is fixed OR free.

¢ void clearFixedOrFree (int sequence)
¢ bool fixedOrFree (int sequence) const
* void setLowerBound (int sequence)

To say a variable has lower bound.

* void clearLowerBound (int sequence)
* bool lowerBound (int sequence) const
* void setUpperBound (int sequence)

To say a variable has upper bound.

* void clearUpperBound (int sequence)
* bool upperBound (int sequence) const
¢ void setFakeLower (int sequence)

To say a variable has fake lower bound.

¢ void clearFakeLower (int sequence)
* bool fakeLower (int sequence) const
* void setFakeUpper (int sequence)

To say a variable has fake upper bound.

* void clearFakeUpper (int sequence)
* bool fakeUpper (int sequence) const

Protected Member Functions

protected methods

¢ void gutsOfDelete ()

Does most of deletion.

* void gutsOfCopy (const ClplInterior &rhs)
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Does most of copying.

* bool createWorkingData ()
Returns true if data looks okay, false if not.

void deleteWorkingData ()
* bool sanityCheck ()

Sanity check on input rim data.

* int housekeeping ()
This does housekeeping.

Friends

¢ void ClplnteriorUnitTest (const std::string &mpsDir, const std::string &netlib-
Dir)

A function that tests the methods in the Clplnterior class.

data. Many arrays have a row part and a column part.

There is a single array with both - columns then rows and then normally two arrays
pointing to rows and columns.

The single array is the owner of memory

* CoinWorkDouble largestPrimalError_

Largest error on Ax-b.

* CoinWorkDouble largestDualError_

Largest error on basic duals.

¢ CoinWorkDouble sumDuallnfeasibilities_

Sum of dual infeasibilities.

¢ CoinWorkDouble sumPrimallnfeasibilities_

Sum of primal infeasibilities.

» CoinWorkDouble worstComplementarity_

Worst complementarity.

* CoinWorkDouble * lower_

Working copy of lower bounds (Owner of arrays below).
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¢ CoinWorkDouble * rowLowerWork_

Row lower bounds - working copy.

¢ CoinWorkDouble * columnLowerWork_

Column lower bounds - working copy.

* CoinWorkDouble * upper_
Working copy of upper bounds (Owner of arrays below).

* CoinWorkDouble * rowUpperWork_

Row upper bounds - working copy.

» CoinWorkDouble * columnUpperWork_

Column upper bounds - working copy.

¢ CoinWorkDouble * cost_
Working copy of objective.

* ClpLsqr * 1sqrObject_
Pointer to Lsqr object.

¢ ClpPdcoBase * pdcoStuff_

Pointer to stuff.

¢ CoinWorkDouble mu_

Below here is standard barrier stuff mu.

* CoinWorkDouble objectiveNorm_

objectiveNorm.

¢ CoinWorkDouble rhsNorm_

rhsNorm.

¢ CoinWorkDouble solutionNorm_

solutionNorm.

* CoinWorkDouble dualObjective_
dualObjective.

» CoinWorkDouble primalObjective_

primalObjective.
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* CoinWorkDouble diagonalNorm_

diagonalNorm.

* CoinWorkDouble stepLength_
stepLength

¢ CoinWorkDouble linearPerturbation_

linearPerturbation

* CoinWorkDouble diagonalPerturbation_

diagonalPerturbation

* CoinWorkDouble gamma_
* CoinWorkDouble delta_
* CoinWorkDouble targetGap_

targetGap

* CoinWorkDouble projectionTolerance_

projectionTolerance

* CoinWorkDouble maximumRHSError_

maximumRHSError. maximum Ax

* CoinWorkDouble maximumBoundInfeasibility_

maximumBoundlInfeasibility.

¢ CoinWorkDouble maximumDualError_

maximumDualError.

* CoinWorkDouble diagonalScaleFactor_

diagonalScaleFactor.

¢ CoinWorkDouble scaleFactor_

scaleFactor. For scaling objective

¢ CoinWorkDouble actualPrimalStep_

actualPrimalStep

* CoinWorkDouble actualDualStep_
actualDualStep
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* CoinWorkDouble smallestInfeasibility_
smallestlnfeasibility

¢ CoinWorkDouble historyInfeasibility_ [LENGTH_HISTORY]
¢ CoinWorkDouble complementarityGap_

complementarityGap.

* CoinWorkDouble baseObjectiveNorm_

baseObjectiveNorm

* CoinWorkDouble worstDirectionAccuracy_

worstDirectionAccuracy

* CoinWorkDouble maximumRHSChange_

maximumRHSChange

* CoinWorkDouble * errorRegion_

errorRegion. i.e. Ax

* CoinWorkDouble * rhsFixRegion_
rhsFixRegion.

» CoinWorkDouble * upperSlack_
upperSlack

¢ CoinWorkDouble * lowerSlack

lowerSlack

* CoinWorkDouble * diagonal _

diagonal

¢ CoinWorkDouble * solution_

solution

¢ CoinWorkDouble * workArray_

work array

¢ CoinWorkDouble * deltaX__
delta X

¢ CoinWorkDouble * deltaY_
delta Y
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¢ CoinWorkDouble * deltaZ_
deltaZ.

e CoinWorkDouble * deltaW_
deltaW.

¢ CoinWorkDouble * deltaSU_
deltaS.

¢ CoinWorkDouble * deltaSL_
* CoinWorkDouble * primalR _

Primal regularization array.

¢ CoinWorkDouble * dualR_

Dual regularization array.

¢ CoinWorkDouble * rhsB_
rhs B

* CoinWorkDouble * rhsU_
rhsU.

¢ CoinWorkDouble * rhsL_
rhsL.

¢ CoinWorkDouble * rhsZ,_
rhsZ.

¢ CoinWorkDouble * rhsW_
rhsW.

¢ CoinWorkDouble * rhsC_
rhs C

¢ CoinWorkDouble * zVec_

zVec

¢ CoinWorkDouble * wVec_

wVec

¢ ClpCholeskyBase * cholesky_
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cholesky.

* int numberComplementarityPairs_

numberComplementarityPairs i.e. ones with lower and/or upper bounds (not fixed)

* int numberComplementarityltems_

numberComplementarityltems_ i.e. number of active bounds

¢ int maximumBarrierlterations_

Maximum iterations.

* bool gonePrimalFeasible_

gonePrimalFeasible.

* bool goneDualFeasible_

goneDualFeasible.

int algorithm_

Which algorithm being used.

CoinWorkDouble xsize
CoinWorkDouble zsize
CoinWorkDouble * rhs_

Rhs.

CoinWorkDouble * x_
CoinWorkDouble * y_
CoinWorkDouble * dj_

3.46.1 Detailed Description

This solves LPs using interior point methods. It inherits from ClpModel and all its
arrays are created at algorithm time.

Definition at line 72 of file Clplnterior.hpp.

3.46.2 Constructor & Destructor Documentation

3.46.2.1 Clplnterior::ClpInterior ( const ClpModel * wholeModel, int
numberRows, const int x whichRows, int numberColumns, const int
whichColumns, bool dropNames = true, bool droplntegers = true )
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Subproblem constructor.

A subset of whole model is created from the row and column lists given. The new order
is given by list order and duplicates are allowed. Name and integer information can be
dropped

3.46.3 Member Function Documentation

3.46.3.1 void ClpInterior::loadProblem ( const ClpMatrixBase & matrix,
const double x collb, const double x colub, const double % o0bj, const
double x rowlb, const double x rowub, const double x rowObjective =
NULL )

Loads a problem (the constraints on the rows are given by lower and upper bounds).

If a pointer is O then the following values are the default:

* colub: all columns have upper bound infinity
* collb: all columns have lower bound 0

» rowub: all rows have upper bound infinity

* rowlb: all rows have lower bound -infinity

* ob7j: all variables have 0 objective coefficient

Reimplemented from ClpModel.

3.46.3.2 void ClplInterior::loadProblem ( const int rumcols, const int
numrows, const CoinBigIndex  start, const int x index, const double
x value, const double = collb, const double x colub, const double x
obj, const double x rowlb, const double x rowub, const double x
rowObjective = NULL )

Just like the other loadProblem() method except that the matrix is given in a standard
column major ordered format (without gaps).

Reimplemented from ClpModel.

3.46.3.3 void ClpInterior::borrowModel ( ClpModel & otherModel )
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Borrow model.

This is so we dont have to copy large amounts of data around. It assumes a derived
class wants to overwrite an empty model with a real one - while it does an algorithm.
This is same as ClpModel one.

Reimplemented from ClpModel.

3.46.3.4 void ClpInterior::fixFixed ( bool reallyFix = true )

fix variables interior says should be.

If reallyFix false then just set values to exact bounds

3.46.3.5 CoinWorkDouble ClpInterior::quadraticDjs ( CoinWorkDouble *
djRegion, const CoinWorkDouble x solution, CoinWorkDouble
scaleFactor )

Modifies djs to allow for quadratic.
returns quadratic offset
3.46.4 Friends And Related Function Documentation

3.46.4.1 void ClpInteriorUnitTest ( const std::string & mpsDir, const
std::string & netlibDir ) [friend]

A function that tests the methods in the Clplnterior class.

The only reason for it not to be a member method is that this way it doesn’t have to
be compiled into the library. And that’s a gain, because the library should be compiled
with optimization on, but this method should be compiled with debugging.

It also does some testing of ClpFactorization class

3.46.5 Member Data Documentation

3.46.5.1 CoinWorkDouble ClpInterior::mu_ [protected]

Below here is standard barrier stuff mu.
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Definition at line 441 of file ClpInterior.hpp.

The documentation for this class was generated from the following file:

¢ Clplnterior.hpp

3.47 ClpLinearObjective Class Reference

Linear Objective Class.
#include <ClpLinearObjective.hpp>

Inheritance diagram for ClpLinearObjective:

ClpObjective
A

ClpLinearObjective

Collaboration diagram for ClpLinearObjective:

ClpObjective
A

ClpLinearObjective
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Public Member Functions
Stuff

* virtual double * gradient (const ClpSimplex xmodel, const double xsolution,
double &offset, bool refresh, int includeLinear=2)

Returns objective coefficients.

e virtual double reducedGradient (ClpSimplex *model, double *region, bool
useFeasibleCosts)

Returns reduced gradient.Returns an offset (to be added to current one).

* virtual double stepLength (ClpSimplex «model, const double *solution, const
double xchange, double maximumTheta, double &currentObj, double &pre-
dictedObj, double &thetaObj)

Returns step length which gives minimum of objective for solution + theta x change
vector up to maximum theta.

e virtual double objectiveValue (const ClpSimplex xmodel, const double
xsolution) const

Return objective value (without any ClpModel offset) (model may be NULL).

e virtual void resize (int newNumberColumns)

Resize objective.

e virtual void deleteSome (int numberToDelete, const int xwhich)

Delete columns in objective.

* virtual void reallyScale (const double *columnScale)

Scale objective.

Constructors and destructors

* ClpLinearObjective ()

Default Constructor.

 ClpLinearObjective (const double xobjective, int numberColumns)

Constructor from objective.

* ClpLinearObjective (const ClpLinearObjective &)

Copy constructor.

* ClpLinearObjective (const ClpLinearObjective &rhs, int numberColumns,
const int *whichColumns)
Subset constructor.
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* ClpLinearObjective & operator= (const ClpLinearObjective &rhs)

Assignment operator.

* virtual ~ClpLinearObjective ()

Destructor.

« virtual ClpObjective * clone () const

Clone.

e virtual ClpObjective = subsetClone (int numberColumns, const int
*whichColumns) const
Subset clone.

3.47.1 Detailed Description

Linear Objective Class.

Definition at line 17 of file ClpLinearObjective.hpp.
3.47.2 Constructor & Destructor Documentation

3.47.2.1 ClpLinearObjective::ClpLinearObjective ( const ClpLinearObjective
& rhs, int numberColumns, const int x+ whichColumns )

Subset constructor.

Duplicates are allowed and order is as given.

3.47.3 Member Function Documentation

3.47.3.1 virtual doublex ClpLinearObjective::gradient ( const ClpSimplex
model, const double x solution, double & offset, bool refresh, int
includeLinear =2 ) [virtual]

Returns objective coefficients.
Offset is always set to 0.0. All other parameters unused.

Implements ClpObjective.
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3.47.3.2 virtual double ClpLinearObjective::stepLength ( ClpSimplex x
model, const double x solution, const double x change, double
maximumTheta, double & currentObj, double & predictedObj,
double & thetaObj ) [virtuall]

Returns step length which gives minimum of objective for solution + theta * change
vector up to maximum theta.

arrays are numberColumns+numberRows Also sets current objective, predicted and at
maximumTheta

Implements ClpObjective.

3.47.3.3 virtual ClpObjectivex ClpLinearObjective::subsetClone ( int
numberColumns, const int x whichColumns ) const [virtual]

Subset clone.
Duplicates are allowed and order is as given.
Reimplemented from ClpObjective.

The documentation for this class was generated from the following file:

* ClpLinearObjective.hpp

3.48 ClpLsqr Class Reference

This class implements LSQR.
#include <ClpLsgr.hpp>
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Public Member Functions
Constructors and destructors

e ClpLsqr ()

Default constructor.

ClpLsqr (Clplnterior xmodel)
Constructor for use with Pdco model (note modified for pdco!!!!).

* ClpLsqr (const ClpLsqr &)

Copy constructor.

 ClpLsqr & operator= (const ClpLsqr &rhs)

Assignment operator. This copies the data.

~ClpLsqr ()

Destructor.

Methods

-

CipDisasterHandler

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.48

ClpLsqr Class Reference 267

* bool setParam (char xparmName, int parmValue)

Set an int parameter.

e void do_lIsqr (CoinDenseVector< double > &b, double damp, dou-
ble atol, double btol, double conlim, int itnlim, bool show, Info info,
CoinDenseVector< double > &x, int *istop, int xitn, Outfo xoutfo, bool pre-
con, CoinDenseVector< double > &Pr)

Call the Lsqr algorithm.

¢ void matVecMult (int, CoinDenseVector< double > %, CoinDenseVector<
double > x)

Matrix-vector multiply - implemented by user.

¢ void matVecMult (int, CoinDenseVector< double > &, CoinDenseVector<

double > &)
¢ void borrowDiagl (double xarray)

diagl - we just borrow as it is part of a CoinDenseVector<double>

Public Attributes

Public member data

e int nrows_

Row dimension of matrix.

e int ncols_

Column dimension of matrix.

¢ Clplnterior * model_

Pointer to Model object for this instance.

* double * diagl_

Diagonal array 1.

* double diag2_

Constant diagonal 2.

3.48.1 Detailed Description

This class implements LSQR.

LSOR solves Ax = b or min ||b - Ax||_2 if damp = 0,

or

min || (b) - ( A yx || otherwise.
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1 (0) (damp I) |12
A is an m by n matrix defined by user provided routines
matVecMult (mode, y, Xx)
which performs the matrix-vector operations where y and x
are references or pointers to CoinDenseVector objects.
If mode = 1, matVecMult must return y = Ax without altering x.
If mode = 2, matVecMult must return vy = A’x without altering x.

LSQR uses an iterative (conjugate-gradient-like) method.

For further information, see

1. C. C. Paige and M. A. Saunders (1982a).
LSQR: An algorithm for sparse linear equations and sparse least squares,
ACM TOMS 8(1), 43-71.

2. C. C. Paige and M. A. Saunders (1982b).

Algorithm 583. LSQR: Sparse linear equations and least squares problems,
ACM TOMS 8(2), 195-209.
3. M. A. Saunders (1995). Solution of sparse rectangular systems using

LSQR and CRAIG, BIT 35, 588-604.
Input parameters:

atol, btol are stopping tolerances. If both are 1.0e-9 (say),
the final residual norm should be accurate to about 9 digits.
(The final x will usually have fewer correct digits,
depending on cond(A) and the size of damp.)

conlim is also a stopping tolerance. 1lsgr terminates if an estimate
of cond(A) exceeds conlim. For compatible systems Ax = Db,
conlim could be as large as 1.0e+l1l2 (say). For least-squares
problems, conlim should be less than 1.0e+8.
Maximum precision can be obtained by setting

atol = btol = conlim = zero, but the number of iterations
may then be excessive.

itnlim is an explicit limit on iterations (for safety).

show = 1 gives an iteration log,

show = 0 suppresses output.

info is a structure special to pdco.m, used to test if

was small enough, and continuing if necessary with smaller atol.

Output parameters:

X is the final solution.
*istop gives the reason for termination.
*istop = 1 means x is an approximate solution to Ax = b.

= 2 means x approximately solves the least-squares problem.
rnorm = norm(r) if damp = 0, where r = b - Ax,

= sqgrt( norm(r)**2 + damp**2 * norm(x)+**2 ) otherwise.
xnorm = norm(x) .
var estimates diag( inv(A’A) ). Omitted in this special version.
outfo is a structure special to pdco.m, returning information

about whether atol had to be reduced.

Other potential output parameters:
anorm, acond, arnorm, xnorm

Definition at line 76 of file ClpLsqr.hpp.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.49 ClpMatrixBase Class Reference 269

The documentation for this class was generated from the following file:

* ClpLsqr.hpp

3.49 ClpMatrixBase Class Reference

Abstract base class for Clp Matrices.
#include <ClpMatrixBase.hpp>

Inheritance diagram for ClpMatrixBase:

ClpMatrixBase

ClpDummyMatrix | | ClpNetworkMatrix | | ClpPackedMatrix | | ClpPlusMinusOneMatrix
| ClpDynamicMatrix | | ClpGubMatrix |
| ClpDynamicExampleMatrix | | ClpGubDynamicMatrix |

Public Member Functions

Virtual methods that the derived classes must provide

* virtual CoinPackedMatrix * getPackedMatrix () const =0

Return a complete CoinPackedMatrix.

e virtual bool isColOrdered () const =0
Whether the packed matrix is column major ordered or not.

* virtual CoinBiglndex getNumElements () const =0
Number of entries in the packed matrix.

* virtual int getNumCols () const =0
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Number of columns.

virtual int getNumRows () const =0

Number of rows.

virtual const double * getElements () const =0
A vector containing the elements in the packed matrix.

virtual const int * getlndices () const =0

A vector containing the minor indices of the elements in the packed matrix.

virtual const CoinBigIndex * getVectorStarts () const =0
virtual const int * getVectorLengths () const =0

The lengths of the major-dimension vectors.

virtual int getVectorLength (int index) const

The length of a single major-dimension vector.

virtual void deleteCols (const int numDel, const int xindDel)=0
Delete the columns whose indices are listed in indDel.

virtual void deleteRows (const int numDel, const int xindDel)=0

Delete the rows whose indices are listed in indDel.

virtual void appendCols (int number, const CoinPackedVectorBase xconst
*columns)

Append Columns.

virtual void appendRows (int number, const CoinPackedVectorBase sconst
*TOWS)

Append Rows.

virtual void modifyCoefficient (int row, int column, double newElement, bool
keepZero=false)

Modify one element of packed matrix.

virtual int appendMatrix (int number, int type, const CoinBiglndex xstarts,
const int xindex, const double *element, int numberOther=-1)

Append a set of rows/columns to the end of the matrix.

virtual ClpMatrixBase * reverseOrderedCopy () const

Returns a new matrix in reverse order without gaps Is allowed to return NULL if
doesn’t want to have row copy.

virtual CoinBigIndex countBasis (const int *whichColumn, int &number-
ColumnBasic)=0

Returns number of elements in column part of basis.
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e virtual void fillBasis (ClpSimplex s*model, const int swhichColumn,
int &numberColumnBasic, int *row, int sxstart, int srowCount, int
*columnCount, CoinFactorizationDouble *element)=0

Fills in column part of basis.

* virtual int scale (ClpModel *, const ClpSimplex *=NULL) const

Creates scales for column copy (rowCopy in model may be modified) default does
not allow scaling returns non-zero if no scaling done.

* virtual void scaleRowCopy (ClpModel ) const

Scales rowCopy if column copy scaled Only called if scales already exist.

* virtual bool canGetRowCopy () const

Returns true if can create row copy.

* virtual ClpMatrixBase * scaledColumnCopy (ClpModel ) const

Realy really scales column copy Only called if scales already exist.

* virtual bool allElementsInRange (ClpModel *, double, double, int=15)

Checks if all elements are in valid range.

e virtual void setDimensions (int numrows, int numcols)

Set the dimensions of the matrix.

* virtual void rangeOfElements (double &smallestNegative, double &largest-
Negative, double &smallestPositive, double &largestPositive)
Returns largest and smallest elements of both signs.

e virtual void unpack (const ClpSimplex xmodel, CoinlndexedVector
srowArray, int column) const =0

Unpacks a column into an Coinlndexedvector.

e virtual void unpackPacked (ClpSimplex sxmodel, CoinlndexedVector
srowArray, int column) const =0

Unpacks a column into an Coinlndexedvector in packed format Note that model is
NOT const.

* virtual int refresh (ClpSimplex )
Purely for column generation and similar ideas.

e virtual void reallyScale (const double srowScale, const double
*columnScale)
e virtual CoinBiglndex * dubiousWeights (const ClpSimplex sxmodel, int
xinputWeights) const
Given positive integer weights for each row fills in sum of weights for each column
(and slack).
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e virtual void add (const ClpSimplex *model, CoinlndexedVector xrowArray,
int column, double multiplier) const =0

Adds multiple of a column into an Coinlndexedvector You can use quickAdd to add
to vector.

* virtual void add (const ClpSimplex «model, double *array, int column, double
multiplier) const =0

Adds multiple of a column into an array.

e virtual void releasePackedMatrix () const =0
Allow any parts of a created CoinPackedMatrix to be deleted.

* virtual bool canDoPartialPricing () const

Says whether it can do partial pricing.

e virtual int hiddenRows () const

Returns number of hidden rows e.g. gub.

* virtual void partialPricing (ClpSimplex xmodel, double start, double end, int
&bestSequence, int &numberWanted)

Partial pricing.

« virtual int extendUpdated (ClpSimplex xmodel, CoinlndexedVector xupdate,
int mode)

expands an updated column to allow for extra rows which the main solver does not
know about and returns number added.

* virtual void primalExpanded (ClpSimplex *model, int mode)
utility primal function for dealing with dynamic constraints mode=0 - Set up before
"update" and "times" for primal solution using extended rows mode=1 - Cleanup
primal solution after "times" using extended rows.

* virtual void dualExpanded (ClpSimplex *model, CoinlndexedVector xarray,
double xother, int mode)
utility dual function for dealing with dynamic constraints mode=0 - Set up before
"updateTranspose" and "transposeTimes" for duals using extended updates ar-
ray (and may use other if dual values pass) mode=1 - Update dual solution after
"transposeTimes" using extended rows.

* virtual int generalExpanded (ClpSimplex s*model, int mode, int &number)
general utility function for dealing with dynamic constraints mode=0 - Create
list of non-key basics in pivotVariable_ using number as numberBasic in and
out mode=1 - Set all key variables as basic mode=2 - return number extra rows
needed, number gives maximum number basic mode=3 - before replaceColumn
mode=4 - return 1 if can do primal, 2 if dual, 3 if both mode=5 - save any sta-
tus stuff (when in good state) mode=6 - restore status stuff mode=7 - flag given
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variable (normally sequenceln) mode=8 - unflag all variables mode=9 - synchro-
nize costs and bounds mode=10 - return 1 if there may be changing bounds on
variable (column generation) mode=11 - make sure set is clean (used when a
variable rejected - but not flagged) mode=12 - after factorize but before permute
stuff mode=13 - at end of simplex to delete stuff

virtual int updatePivot (ClpSimplex *model, double oldInValue, double old-
OutValue)

update information for a pivot (and effective rhs)

virtual void createVariable (ClpSimplex *model, int &bestSequence)

Creates a variable.

virtual int checkFeasible (ClpSimplex *model, double &sum) const
Just for debug if odd type matrix.

double reducedCost (ClpSimplex *model, int sequence) const

Returns reduced cost of a variable.

virtual void correctSequence (const ClpSimplex smodel, int &sequenceln, int
&sequenceOut)

Correct sequence in and out to give true value (if both -1 maybe do whole matrix).

Matrix times vector methods

They can be faster if scalar is +- 1 Also for simplex I am not using basic/non-basic

split

virtual void times (double scalar, const double *x, double *y) const =0

Returny + A x x % scalariny.

virtual void times (double scalar, const double xx, double xy, const double
srowScale, const double xcolumnScale) const

And for scaling - default aborts for when scaling not supported (unless pointers
NULL when as normal).

virtual void transposeTimes (double scalar, const double *x, double *y) const
=0

Returny + x x scalar * Ainy.

virtual void transposeTimes (double scalar, const double *x, double xy, const
double xrowScale, const double *columnScale, double s«spare=NULL) const

And for scaling - default aborts for when scaling not supported (unless pointers
NULL when as normal).
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virtual void transposeTimes (const ClpSimplex *model, double scalar, const
CoinlndexedVector *x, CoinlndexedVector xy, CoinlndexedVector *z) const
=0

Return x * scalar *A + yin z.

virtual void subsetTransposeTimes (const ClpSimplex xmodel, const Coinln-
dexedVector *xx, const CoinlndexedVector xy, CoinlndexedVector *z) const
=0

Return x xAin z but just for indices in y.

virtual bool canCombine (const ClpSimplex *, const CoinIndexedVector x*)
const

Returns true if can combine transposeTimes and subsetTransposeTimes and if it
would be faster.

virtual void transposeTimes2 (const ClpSimplex smodel, const Coinln-
dexedVector xpil, CoinlndexedVector *djl, const CoinlndexedVector *pi2,
CoinlndexedVector *spare, double referenceln, double devex, unsigned int
xreference, double *weights, double scaleFactor)

Updates two arrays for steepest and does devex weights (need not be coded).

virtual void subsetTimes2 (const ClpSimplex xmodel, CoinlndexedVector
xdj1, const CoinlndexedVector *pi2, CoinlndexedVector *dj2, double refer-
enceln, double devex, unsigned int xreference, double xweights, double scale-
Factor)

Updates second array for steepest and does devex weights (need not be coded).

virtual void listTransposeTimes (const ClpSimplex *model, double *x, int *y,
int number, double *z) const
Return x *A in z but just for number indices in y.

Other
Clone

virtual ClpMatrixBase * clone () const =0
virtual ClpMatrixBase * subsetClone (int numberRows, const int
swhichRows, int numberColumns, const int xwhichColumns) const

Subset clone (without gaps).

virtual void backToBasics ()
Gets rid of any mutable by products.

int type () const
Returns type.
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* void setType (int newtype)
Sets type.

* void useEffectiveRhs (ClpSimplex *model)
Sets up an effective RHS.

* virtual double * rhsOffset (ClpSimplex *model, bool forceRefresh=false, bool
check=false)
Returns effective RHS offset if it is being used.

e int lastRefresh () const
If rhsOffset used this is iteration last refreshed.

¢ int refreshFrequency () const
If rhsOffset used this is refresh frequency (0==off).

* void setRefreshFrequency (int value)
* bool skipDualCheck () const

whether to skip dual checks most of time

¢ void setSkipDualCheck (bool yes)
* int minimumObjectsScan () const

Partial pricing tuning parameter - minimum number of "objects" to scan.

¢ void setMinimumObjectsScan (int value)
¢ int minimumGoodReducedCosts () const

Partial pricing tuning parameter - minimum number of negative reduced costs to
get.

¢ void setMinimumGoodReducedCosts (int value)
¢ double startFraction () const

Current start of search space in matrix (as fraction).

¢ void setStartFraction (double value)
¢ double endFraction () const

Current end of search space in matrix (as fraction).

¢ void setEndFraction (double value)
* double savedBestDj () const

Current best reduced cost.

* void setSavedBestDj (double value)
* int originalWanted () const

Initial number of negative reduced costs wanted.

* void setOriginalWanted (int value)
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int currentWanted () const

Current number of negative reduced costs which we still need.

void setCurrentWanted (int value)
int savedBestSequence () const

Current best sequence.

void setSavedBestSequence (int value)

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

¢ double * rhsOffset_

Effective RHS offset if it is being used.

double startFraction_

Current start of search space in matrix (as fraction).

double endFraction_

Current end of search space in matrix (as fraction).

double savedBestDj_

Best reduced cost so far.

int originalWanted_

Initial number of negative reduced costs wanted.

int currentWanted_

Current number of negative reduced costs which we still need.

int savedBestSequence_

Saved best sequence in pricing.

int type_
type (may be useful)

int lastRefresh_
If rhsOffset used this is iteration last refreshed.

int refreshFrequency_
If rhsOffset used this is refresh frequency (0==off).

int minimumObjectsScan_
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Partial pricing tuning parameter - minimum number of "objects" to scan.

¢ int minimumGoodReducedCosts_

Partial pricing tuning parameter - minimum number of negative reduced costs to
get.

* int trueSequenceln_

True sequence in (i.e. from larger problem,).

* int trueSequenceOut_

True sequence out (i.e. from larger problem).

* bool skipDualCheck_

whether to skip dual checks most of time

Constructors, destructor<br>

NOTE: All constructors are protected.

There’s no need to expose them, after all, this is an abstract class.

* virtual ~ClpMatrixBase ()

Destructor (has to be public).

» ClpMatrixBase ()

Default constructor.

* ClpMatrixBase (const ClpMatrixBase &)
* ClpMatrixBase & operator= (const ClpMatrixBase &)

3.49.1 Detailed Description

Abstract base class for Clp Matrices. Since this class is abstract, no object of this type
can be created.

If a derived class provides all methods then all Clp algorithms should work. Some can
be very inefficient e.g. getElements etc is only used for tightening bounds for dual and
the copies are deleted. Many methods can just be dummy i.e. abort(); if not all features
are being used. So if column generation was being done then it makes no sense to do
steepest edge so there would be no point providing subsetTransposeTimes.

Definition at line 30 of file ClpMatrixBase.hpp.
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3.49.2 Constructor & Destructor Documentation

3.49.2.1 ClpMatrixBase::ClpMatrixBase ( ) [protected]

Default constructor.

3.49.3 Member Function Documentation

3.49.3.1 virtual bool ClpMatrixBase::isColOrdered ( ) const [pure
virtual]

Whether the packed matrix is column major ordered or not.

Implemented in ClpDummyMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.2 virtual CoinBigIndex ClpMatrixBase::getNumElements ( ) const
[pure virtual]

Number of entries in the packed matrix.

Implemented in ClpDummyMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.3 virtual int ClpMatrixBase::getNumCols ( ) const [pure
virtual]

Number of columns.

Implemented in ClpDummyMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.4 virtual int ClpMatrixBase::getNumRows () const [pure
virtual]

Number of rows.
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Implemented in ClpDummyMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.5 virtual const doublex ClpMatrixBase::getElements ( ) const [pure
virtual]

A vector containing the elements in the packed matrix.

Note that there might be gaps in this list, entries that do not belong to any major-
dimension vector. To get the actual elements one should look at this vector together
with vectorStarts and vectorLengths.

Implemented in ClpDummyMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.6 virtual const int+x ClpMatrixBase::getIndices ( ) const [pure
virtual]

A vector containing the minor indices of the elements in the packed matrix.

Note that there might be gaps in this list, entries that do not belong to any major-
dimension vector. To get the actual elements one should look at this vector together
with vectorStarts and vectorLengths.

Implemented in ClpDummyMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.7 virtual const intx ClpMatrixBase::getVectorLengths ( ) const
[pure virtual]

The lengths of the major-dimension vectors.

Implemented in ClpDummyMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.8 virtual int ClpMatrixBase::getVectorLength ( int index ) const
[virtual]

The length of a single major-dimension vector.
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Reimplemented in ClpPackedMatrix.

3.49.3.9 virtual void ClpMatrixBase::deleteCols ( const int numDel, const int
x indDel ) [pure virtual]

Delete the columns whose indices are listed in indDel.

Implemented in ClpDummyMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.10 virtual void ClpMatrixBase::deleteRows ( const int rumDel, const
int x indDel ) [pure virtual]

Delete the rows whose indices are listed in indDel.

Implemented in ClpDummyMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.11 virtual void ClpMatrixBase::modifyCoefficient ( int row, int
column, double newElement, bool keepZero = false )
[virtual]

Modify one element of packed matrix.

An element may be added. This works for either ordering If the new element is zero it
will be deleted unless keepZero true

Reimplemented in ClpPackedMatrix.

3.49.3.12 virtual int ClpMatrixBase::appendMatrix ( int number, int type,
const CoinBigIndex * sfarts, constint x index, const double
element, int numberOther = -1 ) [virtuall]

Append a set of rows/columns to the end of the matrix.

Returns number of errors i.e. if any of the new rows/columns contain an index that’s
larger than the number of columns-1/rows-1 (if numberOther>0) or duplicates If O then
rows, 1 if columns
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Reimplemented in ClpNetworkMatrix, ClpPackedMatrix, and ClpPlusMinusOneMa-
trix.

3.49.3.13 virtual ClpMatrixBasex ClpMatrixBase::scaledColumnCopy (
ClpModel + ) const [inline, virtual]

Realy really scales column copy Only called if scales already exist.
Up to user to delete

Reimplemented in ClpPackedMatrix.

Definition at line 118 of file ClpMatrixBase.hpp.

3.49.3.14 virtual bool ClpMatrixBase::allElementsInRange ( ClpModel x,
double, double, int =15 ) [inline, virtual]

Checks if all elements are in valid range.

Can just return true if you are not paranoid. For Clp I will probably expect no zeros.
Code can modify matrix to get rid of small elements. check bits (can be turned off
to save time) : 1 - check if matrix has gaps 2 - check if zero elements 4 - check and
compress duplicates 8 - report on large and small

Reimplemented in ClpPackedMatrix.
Definition at line 132 of file ClpMatrixBase.hpp.

3.49.3.15 virtual void ClpMatrixBase::setDimensions ( int rnumrows, int
numcols ) [virtual]

Set the dimensions of the matrix.

In effect, append new empty columns/rows to the matrix. A negative number for either
dimension means that that dimension doesn’t change. Otherwise the new dimensions
MUST be at least as large as the current ones otherwise an exception is thrown.

Reimplemented in ClpPackedMatrix, and ClpPlusMinusOneMatrix.
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3.49.3.16 virtual void ClpMatrixBase::rangeOfElements ( double
& smallestNegative, double & largestNegative, double &
smallestPositive, double & largestPositive ) [virtual]

Returns largest and smallest elements of both signs.
Largest refers to largest absolute value. If returns zeros then can’t tell anything

Reimplemented in ClpNetworkMatrix, ClpPackedMatrix, and ClpPlusMinusOneMa-
trix.

3.49.3.17 virtual void ClpMatrixBase::unpackPacked ( ClpSimplex x model,
CoinIndexedVector x rowArray, int column ) const [pure
virtuall]

Unpacks a column into an Coinlndexedvector in packed format Note that model is
NOT const.

Bounds and objective could be modified if doing column generation (just for this vari-
able)

Implemented in ClpDummyMatrix, ClpGubMatrix, ClpNetworkMatrix, ClpPacked-
Matrix, and ClpPlusMinusOneMatrix.

3.49.3.18 virtual int ClpMatrixBase::refresh ( ClpSimplex *+ ) [inline,
virtual]

Purely for column generation and similar ideas.

Allows matrix and any bounds or costs to be updated (sensibly). Returns non-zero if
any changes.

Reimplemented in ClpDynamicMatrix, and ClpPackedMatrix.
Definition at line 164 of file ClpMatrixBase.hpp.

3.49.3.19 virtual CoinBigIndex+ ClpMatrixBase::dubiousWeights ( const
ClpSimplex « model, int x inputWeights ) const [virtual]

Given positive integer weights for each row fills in sum of weights for each column
(and slack).
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Returns weights vector Default returns vector of ones

Reimplemented in ClpNetworkMatrix, ClpPackedMatrix, and ClpPlusMinusOneMa-
trix.

3.49.3.20 virtual int ClpMatrixBase::extendUpdated ( ClpSimplex x model,
CoinIndexedVector x update, int mode ) [virtuall]

expands an updated column to allow for extra rows which the main solver does not
know about and returns number added.

This will normally be a no-op - it is in for GUB but may get extended to general non-
overlapping and embedded networks.

mode O - extend mode 1 - delete etc

Reimplemented in ClpGubMatrix.

3.49.3.21 virtual void ClpMatrixBase::primalExpanded ( ClpSimplex x model,
int mode ) [virtual]

utility primal function for dealing with dynamic constraints mode=0 - Set up before
"update" and "times" for primal solution using extended rows mode=1 - Cleanup primal
solution after "times" using extended rows.

mode=2 - Check (or report on) primal infeasibilities

Reimplemented in ClpGubMatrix.

3.49.3.22 virtual void ClpMatrixBase::dualExpanded ( ClpSimplex x
model, CoinIndexedVector x array, double x other, int mode )
[virtual]

utility dual function for dealing with dynamic constraints mode=0 - Set up before "up-
dateTranspose" and "transposeTimes" for duals using extended updates array (and may
use other if dual values pass) mode=1 - Update dual solution after "transposeTimes"
using extended rows.

mode=2 - Compute all djs and compute key dual infeasibilities mode=3 - Report on
key dual infeasibilities mode=4 - Modify before updateTranspose in partial pricing

Reimplemented in ClpDynamicMatrix, and ClpGubMatrix.
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3.49.3.23 virtual int ClpMatrixBase::generalExpanded ( ClpSimplex * model,
int mode, int & number ) [virtual]

general utility function for dealing with dynamic constraints mode=0 - Create list of
non-key basics in pivotVariable_ using number as numberBasic in and out mode=1 -
Set all key variables as basic mode=2 - return number extra rows needed, number gives
maximum number basic mode=3 - before replaceColumn mode=4 - return 1 if can do
primal, 2 if dual, 3 if both mode=>5 - save any status stuff (when in good state) mode=6
- restore status stuff mode=7 - flag given variable (normally sequenceln) mode=8 -
unflag all variables mode=9 - synchronize costs and bounds mode=10 - return 1 if
there may be changing bounds on variable (column generation) mode=11 - make sure
set is clean (used when a variable rejected - but not flagged) mode=12 - after factorize
but before permute stuff mode=13 - at end of simplex to delete stuff

Reimplemented in ClpDynamicMatrix, and ClpGubMatrix.

3.49.3.24 virtual void ClpMatrixBase::createVariable ( ClpSimplex * model,
int & bestSequence ) [virtual]

Creates a variable.
This is called after partial pricing and may modify matrix. May update bestSequence.

Reimplemented in ClpDynamicExampleMatrix, and ClpDynamicMatrix.

3.49.3.25 virtual int ClpMatrixBase::checkFeasible ( ClpSimplex * model,
double & sum ) const [virtual]

Just for debug if odd type matrix.
Returns number of primal infeasibilities.

Reimplemented in ClpGubDynamicMatrix.

3.49.3.26 virtual void ClpMatrixBase::times ( double scalar, const double * x,
double x y ) const [pure virtual]

Returny + A % x % scalariny.
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Precondition

x must be of size numColumns ()
y must be of size numRows ()

Implemented in ClpDummyMatrix, ClpDynamicMatrix, ClpGubDynamicMatrix, Clp-
NetworkMatrix, ClpPackedMatrix, and ClpPlusMinusOneMatrix.

3.49.3.27 virtual void ClpMatrixBase::transposeTimes ( double scalar, const
double * x, double x y ) const [pure virtual]

Returny + x % scalar * Ainy.

Precondition

x must be of size numRows ()
y must be of size numColumns ()

Implemented in ClpDummyMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.28 virtual void ClpMatrixBase::transposeTimes ( const ClpSimplex
+ model, double scalar, const CoinIndexedVector * x,
CoinIndexedVector « y, CoinIndexedVector « z ) const [pure
virtuall]

Return x * scalar *A + yin z.

Can use y as temporary array (will be empty at end) Note - If x packed mode - then z
packed mode Squashes small elements and knows about ClpSimplex

Implemented in ClpDummyMatrix, ClpGubMatrix, ClpNetworkMatrix, ClpPacked-
Matrix, and ClpPlusMinusOneMatrix.

3.49.3.29 virtual void ClpMatrixBase::subsetTransposeTimes ( const
ClpSimplex * model, const CoinIndexedVector * x, const
CoinIndexedVector « y, CoinIndexedVector *« z ) const [pure
virtual]

Return x *A in z but just for indices in y.

This is only needed for primal steepest edge. Note - z always packed mode
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Implemented in ClpDummyMatrix, ClpGubMatrix, ClpNetworkMatrix, ClpPacked-
Matrix, and ClpPlusMinusOneMatrix.

3.49.3.30 virtual void ClpMatrixBase::listTransposeTimes ( const ClpSimplex
* model, double x x, int x y, int number, double x z ) const
[virtual]

Return x *A in z but just for number indices in y.

Default cheats with fake CoinlndexedVector and then calls subsetTransposeTimes

3.49.3.31 virtual ClpMatrixBasex ClpMatrixBase::subsetClone ( int
numberRows, constint x whichRows, int numberColumns, const int
* whichColumns ) const [virtuall]

Subset clone (without gaps).

Duplicates are allowed and order is as given. Derived classes need not provide this as
it may not always make sense

Reimplemented in ClpGubMatrix, ClpNetworkMatrix, ClpPackedMatrix, and Clp-
PlusMinusOneMatrix.

3.49.3.32 int ClpMatrixBase::type ( ) const [inline]

Returns type.

The types which code may need to know about are: 1 - ClpPackedMatrix 11 - ClpNet-
workMatrix 12 - ClpPlusMinusOneMatrix

Definition at line 362 of file ClpMatrixBase.hpp.

3.49.3.33 virtual doublex ClpMatrixBase::rhsOffset ( ClpSimplex x model,
bool forceRefresh = false, bool check = false ) [virtual]

Returns effective RHS offset if it is being used.

This is used for long problems or big gub or anywhere where going through full
columns is expensive. This may re-compute

Reimplemented in ClpDynamicMatrix, ClpGubDynamicMatrix, and ClpGubMatrix.
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3.49.3.34 int ClpMatrixBase::minimumObjectsScan ( ) const [inline]

Partial pricing tuning parameter - minimum number of "objects" to scan.
e.g. number of Gub sets but could be number of variables

Definition at line 396 of file ClpMatrixBase.hpp.

3.49.4 Member Data Documentation

3.494.1 doublex ClpMatrixBase::rhsOffset_ [protected]

Effective RHS offset if it is being used.

This is used for long problems or big gub or anywhere where going through full
columns is expensive

Definition at line 480 of file ClpMatrixBase.hpp.

The documentation for this class was generated from the following file:

» ClpMatrixBase.hpp

3.50 ClpMessage Class Reference

This deals with Clp messages (as against Osi messages etc).

#include <ClpMessage.hpp>

Public Member Functions
Constructors etc

* ClpMessage (Language language=us_en)

Constructor.

3.50.1 Detailed Description

This deals with Clp messages (as against Osi messages etc).
Definition at line 119 of file ClpMessage.hpp.

The documentation for this class was generated from the following file:
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* ClpMessage.hpp

3.51 ClpModel Class Reference

Inheritance diagram for ClpModel:

ClpPredictorCorrector |

Clplnterior

| ClpModel

/
'\

[ ClpSimplex

AbcSimplexDual

AbcSimplexPrimal |

ClpSimplexNonlinear
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Collaboration diagram for ClpModel:

CipObjective |- — _ __Objective_
ClpTrustedDat N
st
matrix_ T eventHandier.
S R S TEE e ”
rowCopy. N i gl - -] CisEventhander

CipMatrixBase

model

CipPackocMalin? [ amnCopy. o | e GpPrimalColumnPivot
ook -7 strParam_ e i L primaColumnPivot_ _
blockStruct |¢, _ - Pk _ [ cipPackedMatrixa .- ) v
-7 ' e factorization_ _
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- ’ e =" e ClpFactorization

T columniames. /, Be: " model_ _ | CloNetworkBasis -
std:vectore std:string > B Mogel, e -

<stdsting > - -

Tl - - - - gvectore T> "o -~

progress.
AN

e -~

[N "~ = = = { cippisasterHandier
1 N\ disasterArea

N o

ey "~~~ _ [ OpMonkinearCost |
| rontinearcost

R
VN model

\ 7= =~ — —  CipDualRowPivot
\ dualRowPivot_ -

Public Member Functions

¢ const double * rowScale () const

Scaling.

* double objectiveScale () const

Scaling of objective.

¢ double rhsScale () const
Scaling of rhs and bounds.

* void scaling (int mode=1)

Sets or unsets scaling, 0 -off, 1 equilibrium, 2 geometric, 3 auto, 4 auto-but-as-
initialSolve-in-bab.

¢ void unscale ()

If we constructed a "really" scaled model then this reverses the operation.

* int scalingFlag () const

Gets scalingFlag.

* double * objective () const

Objective.
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* double * rowObjective () const

Row Objective.

¢ double x columnLower () const

Column Lower.

¢ double x columnUpper () const

Column Upper.

¢ CoinPackedMatrix * matrix () const

Matrix (if not ClpPackedmatrix be careful about memory leak.

¢ int getNumElements () const

Number of elements in matrix.

* double getSmallElementValue () const

Small element value - elements less than this set to zero, default is 1.0e-20.

* ClpMatrixBase * rowCopy () const

Row Matrix.

¢ void setNewRowCopy (ClpMatrixBase «newCopy)

Set new row matrix.

¢ ClpMatrixBase * clpMatrix () const
Clp Matrix.

* ClpPackedMatrix * clpScaledMatrix () const
Scaled ClpPackedMatrix.

¢ void setClpScaledMatrix (ClpPackedMatrix xscaledMatrix)
Sets pointer to scaled ClpPackedMatrix.

¢ ClpPackedMatrix * swapScaledMatrix (ClpPackedMatrix xscaledMatrix)
Swaps pointer to scaled ClpPackedMatrix.

¢ void replaceMatrix (ClpMatrixBase xmatrix, bool deleteCurrent=false)

Replace Clp Matrix (current is not deleted unless told to and new is used) So up to
user to delete current.

¢ void replaceMatrix (CoinPackedMatrix *newmatrix, bool deleteCurrent=false)
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Replace Clp Matrix (current is not deleted unless told to and new is used) So up to
user to delete current.

* double objectiveValue () const

Objective value.

e char * integerInformation () const

Integer information.

* double * infeasibilityRay (bool fullRay=false) const

Infeasibility/unbounded ray (NULL returned if none/wrong) Up to user to use delete
[] on these arrays.

¢ double * ray () const

For advanced users - no need to delete - sign not changed.

* bool rayExists () const

Jjust test if infeasibility or unbounded Ray exists

* void deleteRay ()

Jjust delete ray if exists

* const double * internalRay () const

Access internal ray storage. Users should call infeasibilityRay() or unboundedRay()
instead.

* bool statusExists () const

See if status (i.e. basis) array exists (partly for OsiClp).

* unsigned char * statusArray () const

Return address of status (i.e. basis) array (char[numberRows+numberColumns]).

* unsigned char x* statusCopy () const

Return copy of status (i.e.

* void copyinStatus (const unsigned char *statusArray)

Copy in status (basis) vector.

* void setUserPointer (void *pointer)

User pointer for whatever reason.

* void setTrustedUserPointer (ClpTrustedData xpointer)

Trusted user pointer.
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* int whatsChanged () const

What has changed in model (only for masochistic users).

¢ int numberThreads () const

Number of threads (not really being used).

Constructors and destructor

Note - copy methods copy ALL data so can chew up memory until other copy is
freed

* ClpModel (bool emptyMessages=false)

Default constructor.

* ClpModel (const ClpModel &rhs, int scalingMode=-1)

Copy constructor.

* ClpModel & operator= (const ClpModel &rhs)

Assignment operator. This copies the data.

* ClpModel (const ClpModel xwholeModel, int numberRows, const int
swhichRows, int numberColumns, const int *whichColumns, bool drop-
Names=true, bool droplntegers=true)

Subproblem constructor.

* ~ClpModel ()

Destructor.

Load model - loads some stuff and initializes others

¢ void loadProblem (const ClpMatrixBase &matrix, const double *collb, const
double *colub, const double *obj, const double xrowlb, const double xrowub,
const double xrowObjective=NULL)

Loads a problem (the constraints on the rows are given by lower and upper
bounds).

¢ void loadProblem (const CoinPackedMatrix &matrix, const double xcollb,
const double xcolub, const double xobj, const double xrowlb, const double
*xrowub, const double xrowObjective=NULL)

¢ void loadProblem (const int numcols, const int numrows, const CoinBigIndex
sstart, const int xindex, const double *value, const double xcollb, const double
xcolub, const double *obj, const double xrowlb, const double xrowub, const
double srowObjective=NULL)
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Just like the other loadProblem() method except that the matrix is given in a stan-
dard column major ordered format (without gaps).

* int loadProblem (CoinModel &modelObject, bool tryPlusMinusOne=false)

This loads a model from a coinModel object - returns number of errors.

¢ void loadProblem (const int numcols, const int numrows, const CoinBigIndex
xstart, const int *xindex, const double *value, const int xlength, const double
xcollb, const double xcolub, const double *obj, const double xrowlb, const
double srowub, const double srowObjective=NULL)

This one is for after presolve to save memory.

* void loadQuadraticObjective (const int numberColumns, const CoinBigIndex
kstart, const int *column, const double *element)

Load up quadratic objective.

¢ void loadQuadraticObjective (const CoinPackedMatrix &matrix)
¢ void deleteQuadraticObjective ()

Get rid of quadratic objective.

* void setRowObjective (const double xrowObjective)

This just loads up a row objective.

* int readMps (const char xfilename, bool keepNames=false, bool ignoreEr-
rors=false)

Read an mps file from the given filename.

¢ int readGMPL (const char xfilename, const char xdataName, bool keep-
Names=false)

Read GMPL files from the given filenames.

¢ void copylnlntegerInformation (const char xinformation)

Copy in integer informations.

¢ void deletelntegerInformation ()

Drop integer informations.

¢ void setContinuous (int index)

Set the index-th variable to be a continuous variable.

* void setlnteger (int index)

Set the index-th variable to be an integer variable.

* bool isInteger (int index) const

Return true if the index-th variable is an integer variable.
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¢ void resize (int newNumberRows, int newNumberColumns)

Resizes rim part of model.

¢ void deleteRows (int number, const int xwhich)

Deletes rows.

¢ void addRow (int numberInRow, const int *columns, const double *elements,
double rowLower=-COIN_DBL_MAX, double rowUpper=COIN_DBL_-
MAX)

Add one row.

e void addRows (int number, const double xrowLower, const double
xrowUpper, const CoinBigIndex xrowStarts, const int *columns, const double
xelements)

Add rows.

e void addRows (int number, const double xrowLower, const double
xrowUpper, const CoinBigIndex *rowStarts, const int xrowLengths, const int
*columns, const double xelements)

Add rows.

e void addRows (int number, const double =xrowLower, const double
srowUpper, const CoinPackedVectorBase *const *xrows)

* int addRows (const CoinBuild &buildObject, bool tryPlusMinusOne=false,
bool checkDuplicates=true)

Add rows from a build object.

* int addRows (CoinModel &modelObject, bool tryPlusMinusOne=false, bool
checkDuplicates=true)

Add rows from a model object.

* void deleteColumns (int number, const int *which)

Deletes columns.

¢ void deleteRowsAndColumns (int numberRows, const int *whichRows, int
numberColumns, const int *whichColumns)

Deletes rows AND columns (keeps old sizes).

e void addColumn (int numberInColumn, const int xrows, const double
xelements, double columnLower=0.0, double columnUpper=COIN_DBL_-
MAX, double objective=0.0)

Add one column.

¢ void addColumns (int number, const double xcolumnLower, const double
xcolumnUpper, const double xobjective, const CoinBiglndex xcolumnStarts,
const int xrows, const double xelements)
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Add columns.

¢ void addColumns (int number, const double *columnLower, const double
xcolumnUpper, const double xobjective, const CoinBiglndex *columnStarts,
const int xcolumnLengths, const int xrows, const double *elements)

¢ void addColumns (int number, const double xcolumnLower, const double
xcolumnUpper, const double xobjective, const CoinPacked VectorBase *const
xcolumns)

e int addColumns (const CoinBuild &buildObject, bool tryPlusMinu-
sOne=false, bool checkDuplicates=true)

Add columns from a build object If tryPlusMinusOne then will try adding as +-1
matrix if no matrix exists.

¢ int addColumns (CoinModel &modelObject, bool tryPlusMinusOne=false,
bool checkDuplicates=true)

Add columns from a model object.

* void modifyCoefficient (int row, int column, double newElement, bool
keepZero=false)

Modify one element of a matrix.

¢ void chgRowLower (const double xrowLower)

Change row lower bounds.

¢ void chgRowUpper (const double xrowUpper)

Change row upper bounds.

¢ void chgColumnLower (const double xcolumnLower)

Change column lower bounds.

¢ void chgColumnUpper (const double xcolumnUpper)

Change column upper bounds.

* void chgObjCoefficients (const double *objln)

Change objective coefficients.

* void borrowModel (ClpModel &otherModel)

Borrow model.

¢ void returnModel (ClpModel &otherModel)

Return model - nulls all arrays so can be deleted safely also updates any scalars.

* void createEmptyMatrix ()
Create empty ClpPackedMatrix.

¢ int cleanMatrix (double threshold=1.0e-20)
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Really clean up matrix (if ClpPackedMatrix).

* void copy (const ClpMatrixBase *from, ClpMatrixBase *&to)

Copy contents - resizing if necessary - otherwise re-use memory.

* void dropNames ()

Drops names - makes lengthnames 0 and names empty.

* void copyNames (const std::vector< std::string > &rowNames, const
std::vector< std::string > &columnNames)

Copies in names.

* void copyRowNames (const std::vector< std::string > &rowNames, int first,
int last)

Copies in Row names - modifies names first .. last-1.

* void copyColumnNames (const std::vector< std::string > &columnNames,
int first, int last)

Copies in Column names - modifies names first .. last-1.

¢ void copyRowNames (const char xconst xrowNames, int first, int last)

Copies in Row names - modifies names first .. last-1.

¢ void copyColumnNames (const char *const columnNames, int first, int last)

Copies in Column names - modifies names first .. last-1.

* void setRowName (int rowIndex, std::string &name)

Set name of row.

¢ void setColumnName (int collndex, std::string &name)

Set name of col.

« int findNetwork (char xrotate, double fractionNeeded=0.75)

Find a network subset.

¢ CoinModel * createCoinModel () const

This creates a coinModel object.

* int writeMps (const char *filename, int formatType=0, int numberAcross=2,
double objSense=0.0) const
Write the problem in MPS format to the specified file.

gets and sets
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int numberRows () const

Number of rows.

int getNumRows () const
int getNumCols () const

Number of columns.

int numberColumns () const
double primalTolerance () const

Primal tolerance to use.

void setPrimalTolerance (double value)
double dualTolerance () const

Dual tolerance to use.

void setDualTolerance (double value)
double primalObjectiveLimit () const

Primal objective limit.

void setPrimalObjectiveLimit (double value)
double dualObjectiveLimit () const

Dual objective limit.

void setDualObjectiveLimit (double value)
double objectiveOffset () const

Objective offset.

void setObjectiveOffset (double value)
double presolveTolerance () const

Presolve tolerance to use.

const std::string & problemName () const
int numberlterations () const

Number of iterations.

int getIterationCount () const
void setNumberlIterations (int numberlterationsNew)
int solveType () const

Solve type - 1 simplex, 2 simplex interface, 3 Interior.

void setSolveType (int type)
int maximumlterations () const

Maximum number of iterations.

void setMaximumlIterations (int value)
double maximumSeconds () const

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.51

ClpModel Class Reference 298

Maximum time in seconds (from when set called).

¢ void setMaximumSeconds (double value)
¢ bool hitMaximumlterations () const

Returns true if hit maximum iterations (or time).

e int status () const

Status of problem: -1 - unknown e.g.

¢ int problemStatus () const
* void setProblemStatus (int problemStatusNew)

Set problem status.

* int secondaryStatus () const

Secondary status of problem - may get extended 0 - none 1 - primal infeasible be-
cause dual limit reached OR (probably primal infeasible but can’t prove it - main
status was 4) 2 - scaled problem optimal - unscaled problem has primal infeasi-
bilities 3 - scaled problem optimal - unscaled problem has dual infeasibilities 4 -
scaled problem optimal - unscaled problem has primal and dual infeasibilities 5 -
giving up in primal with flagged variables 6 - failed due to empty problem check
7 - postSolve says not optimal 8 - failed due to bad element check 9 - status was 3
and stopped on time 100 up - translation of enum from ClpEventHandler.

¢ void setSecondaryStatus (int newstatus)
¢ bool isAbandoned () const

Are there a numerical difficulties?

* bool isProvenOptimal () const

Is optimality proven?

¢ bool isProvenPrimallnfeasible () const

Is primal infeasiblity proven?

¢ bool isProvenDuallnfeasible () const

Is dual infeasiblity proven?

* bool isPrimalObjectiveLimitReached () const

Is the given primal objective limit reached?

* bool isDualObjectiveLimitReached () const

Is the given dual objective limit reached?

¢ bool islterationLimitReached () const

Iteration limit reached?

* double optimizationDirection () const
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Direction of optimization (1 - minimize, -1 - maximize, 0 - ignore.

double getObjSense () const
void setOptimizationDirection (double value)
double * primalRowSolution () const

Primal row solution.

const double * getRowActivity () const
double * primalColumnSolution () const

Primal column solution.

const double * getColSolution () const
void setColSolution (const double *input)
double * dualRowSolution () const

Dual row solution.

const double * getRowPrice () const
double * dualColumnSolution () const

Reduced costs.

const double * getReducedCost () const
double * rowLower () const

Row lower.

const double * getRowLower () const
double * rowUpper () const

Row upper.

const double * getRowUpper () const

Changing bounds on variables and constraints

void setObjectiveCoefficient (int elementIndex, double elementValue)

Set an objective function coefficient.

void setObjCoeff (int elementIndex, double elementValue)

Set an objective function coefficient.

void setColumnLower (int elementIndex, double elementValue)

Set a single column lower bound
Use -DBL_MAX for -infinity.

void setColumnUpper (int elementIndex, double elementValue)

Set a single column upper bound
Use DBL_MAX for infinity.

void setColumnBounds (int elementIndex, double lower, double upper)
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Set a single column lower and upper bound.

¢ void setColumnSetBounds (const int xindexFirst, const int xindexLast, const
double xboundList)

Set the bounds on a number of columns simultaneously
The default implementation just invokes setColLower() and setColUpper() over
and over again.

» void setColLower (int elementIndex, double elementValue)

Set a single column lower bound
Use -DBL_MAX for -infinity.

* void setColUpper (int elementIndex, double elementValue)

Set a single column upper bound
Use DBL_MAX for infinity.

* void setColBounds (int elementIndex, double lower, double upper)

Set a single column lower and upper bound.

¢ void setColSetBounds (const int *indexFirst, const int xindexLast, const dou-
ble «boundList)

Set the bounds on a number of columns simultaneously

¢ void setRowLower (int elementIndex, double elementValue)

Set a single row lower bound
Use -DBL_MAX for -infinity.

¢ void setRowUpper (int elementIndex, double elementValue)

Set a single row upper bound
Use DBL_MAX for infinity.

* void setRowBounds (int elementIndex, double lower, double upper)

Set a single row lower and upper bound.

¢ void setRowSetBounds (const int xindexFirst, const int xindexLast, const
double xboundList)

Set the bounds on a number of rows simultaneously

Message handling

* void passInMessageHandler (CoinMessageHandler sxhandler)
Pass in Message handler (not deleted at end).

* CoinMessageHandler +  pushMessageHandler (CoinMessageHandler
xhandler, bool &oldDefault)

Pass in Message handler (not deleted at end) and return current.
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* void popMessageHandler (CoinMessageHandler xoldHandler, bool oldDe-
fault)

back to previous message handler

* void newLanguage (CoinMessages::Language language)

Set language.

* void setLanguage (CoinMessages::Language language)
* void setDefaultMessageHandler ()

Overrides message handler with a default one.

* CoinMessageHandler « messageHandler () const

Return handler.

* CoinMessages messages () const

Return messages.

* CoinMessages * messagesPointer ()

Return pointer to messages.

» CoinMessages coinMessages () const

Return Coin messages.

* CoinMessages * coinMessagesPointer ()

Return pointer to Coin messages.

* void setLogLevel (int value)

Amount of print out: 0 - none 1 - just final 2 - just factorizations 3 - as 2 plus a bit
more 4 - verbose above that 8,16,32 etc just for selective debug.

« int logLevel () const
¢ bool defaultHandler () const

Return true if default handler.

* void passInEventHandler (const ClpEventHandler xeventHandler)
Pass in Event handler (cloned and deleted at end).

* ClpEventHandler * eventHandler () const
Event handler.

¢ CoinThreadRandom * randomNumberGenerator ()

Thread specific random number generator.

¢ CoinThreadRandom & mutableRandomNumberGenerator ()
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Thread specific random number generator.

* void setRandomSeed (int value)

Set seed for thread specific random number generator.

* int lengthNames () const

length of names (0 means no names0

* void setLengthNames (int value)

length of names (0 means no names0

e const std::vector< std::string > * rowNames () const

Row names.

e const std::string & rowName (int iRow) const
* std::string getRowName (int iRow) const

Return name or Rnnnnnnn.

* const std::vector< std::string > * columnNames () const

Column names.

e const std::string & columnName (int iColumn) const
¢ std::string getColumnName (int iColumn) const

Return name or Cnnnnnnn.

* ClpObjective * objectiveAsObject () const
Objective methods.

* void setObjective (ClpObjective xobjective)

* void setObjectivePointer (ClpObjective *newobjective)

* int emptyProblem (int xinfeasNumber=NULL, double xinfeasSum=NULL,
bool printMessage=true)

Solve a problem with no elements - return status and dual and primal infeasibilites.

Matrix times vector methods

They can be faster if scalar is +- 1 These are covers so user need not worry about
scaling Also for simplex I am not using basic/non-basic split

* void times (double scalar, const double *x, double xy) const

Returny + A x x x scalariny.

* void transposeTimes (double scalar, const double *x, double xy) const

Return y + x % scalar % Ainy.
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Parameter set/get methods

The set methods return true if the parameter was set to the given value, false other-
wise.

There can be various reasons for failure: the given parameter is not applicable for
the solver (e.g., refactorization frequency for the volume algorithm), the parameter
is not yet implemented for the solver or simply the value of the parameter is out
of the range the solver accepts. If a parameter setting call returns false check the
details of your solver.

The get methods return true if the given parameter is applicable for the solver and
is implemented. In this case the value of the parameter is returned in the second
argument. Otherwise they return false.

once it has been decided where solver sits this may be redone

* bool setIntParam (ClpIntParam key, int value)

Set an integer parameter.

* bool setDblParam (ClpDblParam key, double value)

Set an double parameter.

* bool setStrParam (ClpStrParam key, const std::string &value)

Set an string parameter.

* bool getIntParam (ClpIntParam key, int &value) const

* bool getDblParam (ClpDblParam key, double &value) const

* bool getStrParam (ClpStrParam key, std::string &value) const
* void generateCpp (FILE xfp)

Create C++ lines to get to current state.

* unsigned int specialOptions () const

For advanced options 1 - Don’t keep changing infeasibility weight 2 - Keep non-
LinearCost round solves 4 - Force outgoing variables to exact bound (primal) 8 -
Safe to use dense initial factorization 16 -Just use basic variables for operation if
column generation 32 -Create ray even in BAB 64 -Treat problem as feasible until
last minute (i.e.

* void setSpecialOptions (unsigned int value)
¢ bool inCbcBranchAndBound () const

Protected Member Functions
private or protected methods

¢ void gutsOfDelete (int type)

Does most of deletion (0 = all, 1 = most).
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* void gutsOfCopy (const ClpModel &rhs, int trueCopy=1)

Does most of copying If trueCopy 0 then just points to arrays If -1 leaves as much
as possible.

¢ void getRowBound (int iRow, double &lower, double &upper) const

gets lower and upper bounds on rows

¢ void gutsOfLoadModel (int numberRows, int numberColumns, const double
xcollb, const double xcolub, const double *obj, const double xrowlb, const
double srowub, const double srowObjective=NULL)

puts in format I like - 4 array matrix - may make row copy

¢ void gutsOfScaling ()

Does much of scaling.

* double rawObjectiveValue () const

Objective value - always minimize.

* bool permanentArrays () const

If we are using maximumRows_ and Columns_.

* void startPermanentArrays ()

Start using maximumRows_ and Columns_.

* void stopPermanentArrays ()

Stop using maximumRows_ and Columns_.

¢ const char xconst x rowNamesAsChar () const

Create row names as char *x.

¢ const char xconst * columnNamesAsChar () const

Create column names as char **.

¢ void deleteNamesAsChar (const char *const xnames, int number) const

Delete char * version of names.

* void onStopped ()

On stopped - sets secondary status.

Protected Attributes
data

* double optimizationDirection_

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.51 ClpModel Class Reference

305

Direction of optimization (1 - minimize, -1 - maximize, 0 - ignore.

* double dblParam_ [ClpLastDblParam]

Array of double parameters.

* double objectiveValue_

Objective value.

¢ double smallElement_

Small element value.

¢ double objectiveScale_

Scaling of objective.

e double rhsScale_
Scaling of rhs and bounds.

¢ int numberRows_

Number of rows.

¢ int numberColumns_

Number of columns.

* double * rowActivity_

Row activities.

* double * columnActivity_

Column activities.

¢ double * dual
Duals.

¢ double * reducedCost_

Reduced costs.

¢ double * rowLower_

Row lower.

¢ double * rowUpper_
Row upper.

¢ ClpObjective * objective_
Objective.

* double * rowObjective_
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Row Objective (? sign) - may be NULL.

¢ double * columnLower

Column Lower.

¢ double * columnUpper_
Column Upper.

* ClpMatrixBase * matrix_

Packed matrix.

¢ ClpMatrixBase * rowCopy_
Row copy if wanted.

¢ ClpPackedMatrix * scaledMatrix_

Scaled packed matrix.

* double * ray_

Infeasible/unbounded ray.

¢ double * rowScale_

Row scale factors for matrix.

¢ double * columnScale_

Column scale factors.

¢ double * inverseRowScale_

Inverse row scale factors for matrix (end of rowScale_).

¢ double * inverseColumnScale_

Inverse column scale factors for matrix (end of columnScale_).

* int scalingFlag_

Scale flag, 0 none, 1 equilibrium, 2 geometric, 3, auto, 4 dynamic, 5 geometric on
Tows.

* unsigned char * status_

Status (i.e.

* char * integerType_

Integer information.

¢ void * userPointer_

User pointer for whatever reason.
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* ClpTrustedData * trustedUserPointer_

Trusted user pointer e.g. for heuristics.

* int intParam_ [ClpLastIntParam]

Array of integer parameters.

¢ int numberlterations_

Number of iterations.

* int solveType_

Solve type - 1 simplex, 2 simplex interface, 3 Interior.

* unsigned int whatsChanged_
* int problemStatus_

Status of problem.

* int secondaryStatus_

Secondary status of problem.

* int lengthNames_

length of names (0 means no names)

¢ int numberThreads_

Number of threads (not very operational).

* unsigned int specialOptions_

For advanced options See get and set for meaning.

* CoinMessageHandler * handler_

Message handler.

¢ bool defaultHandler
Flag to say if default handler (so delete).

¢ CoinThreadRandom randomNumberGenerator_

Thread specific random number generator.

* ClpEventHandler * eventHandler_
Event handler.

¢ std::vector< std::string > rowNames_

Row names.

e std::vector< std::string > columnNames_

Column names.
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CoinMessages messages_

Messages.

CoinMessages coinMessages_

Coin messages.

int maximumColumns_

Maximum number of columns in model.

int maximumRows_

Maximum number of rows in model.

int maximumlInternalColumns_

Maximum number of columns (internal arrays) in model.

int maximumlInternalRows_

Maximum number of rows (internal arrays) in model.

CoinPackedMatrix baseMatrix_

Base packed matrix.

CoinPackedMatrix baseRowCopy_

Base row copy.

double * savedRowScale_

Saved row scale factors for matrix.

double * savedColumnScale

Saved column scale factors.

std::string strParam_ [ClpLastStrParam]

Array of string parameters.

3.51.1 Detailed Description

Definition at line 38 of file ClpModel.hpp.

3.51.2 Constructor & Destructor Documentation

3.51.2.1 ClpModel::ClpModel ( const ClpModel & rhs, int scalingMode = —1

)
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Copy constructor.

May scale depending on mode -1 leave mode as is 0 -off, 1 equilibrium, 2 geometric,
3, auto, 4 auto-but-as-initialSolve-in-bab

3.51.2.2 ClpModel::ClpModel ( const ClpModel «+ wholeModel, int
numberRows, const int x whichRows, int numberColumns, const int x
whichColumns, bool dropNames = true, bool droplntegers = true )

Subproblem constructor.

A subset of whole model is created from the row and column lists given. The new order
is given by list order and duplicates are allowed. Name and integer information can be
dropped

3.51.3 Member Function Documentation

3.51.3.1 void ClpModel::loadProblem ( const ClpMatrixBase & matrix, const
double x collb, const double x colub, const double x obj, const double
x rowlb, const double x rowub, const double x rowObjective = NULL )

Loads a problem (the constraints on the rows are given by lower and upper bounds).

If a pointer is O then the following values are the default:

* colub: all columns have upper bound infinity
* collb: all columns have lower bound 0O

» rowub: all rows have upper bound infinity

* rowlb: all rows have lower bound -infinity

* ob7j: all variables have 0 objective coefficient

Reimplemented in ClplInterior, and ClpSimplex.

3.51.3.2 void ClpModel::loadProblem ( const int numcols, constint numrows,
const CoinBigIndex * start, constint x index, const double x value,
const double x collb, const double x colub, const double x o0bj, const
double x rowlb, const double x rowub, const double x rowObjective =
NULL )
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Just like the other loadProblem() method except that the matrix is given in a standard
column major ordered format (without gaps).

Reimplemented in ClplInterior, and ClpSimplex.

3.51.3.3 int ClpModel::loadProblem ( CoinModel & modelObject, bool
tryPlusMinusOne = false )

This loads a model from a coinModel object - returns number of errors.

modelObject not const as may be changed as part of process If tryPlusMinusOne then
will try adding as +-1 matrix

Reimplemented in ClpSimplex.

3.51.3.4 void ClpModel::loadQuadraticObjective ( const int rumberColumns,
const CoinBigIndex x start, const int x column, const double %
element )

Load up quadratic objective.

This is stored as a CoinPackedMatrix

3.51.3.5 int ClpModel::addRows ( const CoinBuild & buildObject, bool
tryPlusMinusOne = false, bool checkDuplicates = true )

Add rows from a build object.

If tryPlusMinusOne then will try adding as +-1 matrix if no matrix exists. Returns
number of errors e.g. duplicates

3.51.3.6 int ClpModel::addRows ( CoinModel & modelObject, bool
tryPlusMinusOne = false, bool checkDuplicates = true )

Add rows from a model object.

returns -1 if object in bad state (i.e. has column information) otherwise number of
errors.

modelObject non const as can be regularized as part of build If tryPlusMinusOne then
will try adding as +-1 matrix if no matrix exists.
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3.51.3.7 int ClpModel::addColumns ( const CoinBuild & buildObject, bool
tryPlusMinusOne = false, bool checkDuplicates = true )

Add columns from a build object If tryPlusMinusOne then will try adding as +-1 matrix
if no matrix exists.

Returns number of errors e.g. duplicates

3.51.3.8 int ClpModel::addColumns ( CoinModel & modelObject, bool
tryPlusMinusOne = false, bool checkDuplicates = true )

Add columns from a model object.

returns -1 if object in bad state (i.e. has row information) otherwise number of errors
modelObject non const as can be regularized as part of build If tryPlusMinusOne then
will try adding as +-1 matrix if no matrix exists.

3.51.3.9 void ClpModel::borrowModel ( ClpModel & otherModel )

Borrow model.

This is so we don’t have to copy large amounts of data around. It assumes a derived
class wants to overwrite an empty model with a real one - while it does an algorithm

Reimplemented in ClplInterior, and ClpSimplex.

3.51.3.10 int ClpModel::cleanMatrix ( double threshold = 1.0e-20 )

Really clean up matrix (if ClpPackedMatrix).

a) eliminate all duplicate AND small elements in matrix b) remove all gaps and set
extraGap_ and extraMajor_ to 0.0 c) reallocate arrays and make max lengths equal
to lengths d) orders elements returns number of elements eliminated or -1 if not Clp-
PackedMatrix

3.51.3.11 int ClpModel::findNetwork ( char x rotate, double fractionNeeded =
0.75)
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Find a network subset.

rotate array should be numberRows. On output -1 not in network 0 in network as is 1
in network with signs swapped Returns number of network rows

3.51.3.12 int ClpModel::writeMps ( const char x filename, int formatType = 0,
int numberAcross = 2, double objSense = 0.0 ) const

Write the problem in MPS format to the specified file.

Row and column names may be null. formatType is

* 0 - normal
* 1 - extra accuracy

» 2 - IEEE hex

Returns non-zero on I/O error

3.51.3.13 int ClpModel::solveType ( ) const [inline]

Solve type - 1 simplex, 2 simplex interface, 3 Interior.

Definition at line 373 of file ClpModel.hpp.

3.51.3.14 int ClpModel::status ( ) const [inline]

Status of problem: -1 - unknown e.g.

before solve or if postSolve says not optimal O - optimal 1 - primal infeasible 2 - dual
infeasible 3 - stopped on iterations or time 4 - stopped due to errors 5 - stopped by
event handler (virtual int ClpEventHandler::event())

Definition at line 400 of file ClpModel.hpp.

3.51.3.15 void ClpModel::setColumnLower ( int elementIndex, double
elementValue )

Set a single column lower bound
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Use -DBL_MAX for -infinity.
Reimplemented in AbcSimplex, and ClpSimplex.

3.51.3.16 void ClpModel::setColumnUpper ( int elementIndex, double
elementValue )

Set a single column upper bound
Use DBL_MAX for infinity.
Reimplemented in AbcSimplex, and ClpSimplex.

3.51.3.17 void ClpModel::setColumnSetBounds ( const int + indexFirst, const
int « indexLast, const double x boundList )

Set the bounds on a number of columns simultaneously

The default implementation just invokes setColLower() and setColUpper() over and
over again.

Parameters

indexFirstjindexLast pointers to the beginning and after the end of the array of
the indices of the variables whose either bound changes

boundList the new lower/upper bound pairs for the variables

Reimplemented in AbcSimplex, and ClpSimplex.

3.51.3.18 void ClpModel::setColLower ( int elementIndex, double
elementValue ) [inline]

Set a single column lower bound

Use -DBL_MAX for -infinity.

Reimplemented in AbcSimplex, and ClpSimplex.
Definition at line 543 of file ClpModel.hpp.
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3.51.3.19 void ClpModel::setColUpper ( int elementIndex, double
elementValue ) [inline]

Set a single column upper bound

Use DBL_MAX for infinity.

Reimplemented in AbcSimplex, and ClpSimplex.
Definition at line 548 of file ClpModel.hpp.

3.51.3.20 void ClpModel::setColSetBounds ( const int x indexFirst, const int
indexLast, const double x boundList ) [inline]

Set the bounds on a number of columns simultaneously

Parameters

indexFirstjindexLast pointers to the beginning and after the end of the array of
the indices of the variables whose either bound changes

boundList the new lower/upper bound pairs for the variables
Reimplemented in AbcSimplex, and ClpSimplex.
Definition at line 564 of file ClpModel.hpp.

3.51.3.21 void ClpModel::setRowLower ( int elementIndex, double
elementValue )

Set a single row lower bound
Use -DBL_MAX for -infinity.
Reimplemented in AbcSimplex, and ClpSimplex.

3.51.3.22 void ClpModel::setRowUpper ( int elementIndex, double
elementValue )

Set a single row upper bound
Use DBL_MAX for infinity.
Reimplemented in AbcSimplex, and ClpSimplex.
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3.51.3.23 void ClpModel::setRowSetBounds ( const int x indexFirst, const int
x indexLast, const double x boundList )

Set the bounds on a number of rows simultaneously

Parameters

indexFirstjindexLast pointers to the beginning and after the end of the array of
the indices of the constraints whose either bound changes

boundList the new lower/upper bound pairs for the constraints

Reimplemented in AbcSimplex, and ClpSimplex.

3.51.3.24 void ClpModel::unscale ( )

If we constructed a "really" scaled model then this reverses the operation.

Quantities may not be exactly as they were before due to rounding errors

3.51.3.25 void ClpModel::replaceMatrix ( ClpMatrixBase x matrix, bool
deleteCurrent = false )

Replace Clp Matrix (current is not deleted unless told to and new is used) So up to user
to delete current.

This was used where matrices were being rotated. ClpModel takes ownership.

3.51.3.26 void ClpModel::replaceMatrix ( CoinPackedMatrix x newmatrix,
bool deleteCurrent = false ) [inline]

Replace Clp Matrix (current is not deleted unless told to and new is used) So up to user
to delete current.

This was used where matrices were being rotated. This version changes CoinPacked-
Matrix to ClpPackedMatrix. ClpModel takes ownership.

Definition at line 747 of file ClpModel.hpp.
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3.51.3.27 doublex ClpModel::infeasibilityRay ( bool fullRay = false ) const

Infeasibility/unbounded ray (NULL returned if none/wrong) Up to user to use delete []
on these arrays.

Reimplemented in ClpSimplex.

3.51.3.28 unsigned charx ClpModel::statusCopy ( ) const

Return copy of status (i.e.

basis) array (char[numberRows+numberColumns]), use delete []

3.51.3.29 void ClpModel::times ( double scalar, const double x x, double x y
) const

Returny + A % x % scalariny.

Precondition

x must be of size numColumns ()
y must be of size numRows ()

3.51.3.30 void ClpModel::transposeTimes ( double scalar, const double * x,
double x y ) const

Returny + x % scalar % Ainy.

Precondition

x must be of size numRows ()
y must be of size numColumns ()

3.51.3.31 unsigned int ClpModel::specialOptions ( ) const [inline]
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For advanced options 1 - Don’t keep changing infeasibility weight 2 - Keep nonLin-
earCost round solves 4 - Force outgoing variables to exact bound (primal) 8 - Safe
to use dense initial factorization 16 -Just use basic variables for operation if column
generation 32 -Create ray even in BAB 64 -Treat problem as feasible until last minute
(i.e.

minimize infeasibilities) 128 - Switch off all matrix sanity checks 256 - No row copy
512 - If not in values pass, solution guaranteed, skip as much as possible 1024 - In
branch and bound 2048 - Don’t bother to re-factorize if < 20 iterations 4096 - Skip
some optimality checks 8192 - Do Primal when cleaning up primal 16384 - In fast
dual (so we can switch off things) 32768 - called from Osi 65536 - keep arrays around
as much as possible (also use maximumR/C) 131072 - transposeTimes is -1.0 and
can skip basic and fixed 262144 - extra copy of scaled matrix 524288 - Clp fast dual
1048576 - don’t need to finish dual (can return 3) 2097152 - zero costs! NOTE - many
applications can call Clp but there may be some short cuts which are taken which are
not guaranteed safe from all applications. Vetted applications will have a bit set and the
code may test this At present I expect a few such applications - if too many I will have
to re-think. It is up to application owner to change the code if she/he needs these short
cuts. I will not debug unless in Coin repository. See COIN_CLP_VETTED comments.
0x01000000 is Cbc (and in branch and bound) 0x02000000 is in a different branch and
bound

Definition at line 1050 of file ClpModel.hpp.

3.51.4 Member Data Documentation

3.51.4.1 unsigned charx ClpModel::status_ [protected]

Status (i.e.

basis) Region. I know that not all algorithms need a status array, but it made sense for
things like crossover and put all permanent stuff in one place. No assumption is made
about what is in status array (although it might be good to reserve bottom 3 bits (i.e.
0-7 numeric) for classic status). This is number of columns + number of rows long (in
that order).

Definition at line 1169 of file ClpModel.hpp.

3.514.2 int ClpModel::solveType_ [protected]

Solve type - 1 simplex, 2 simplex interface, 3 Interior.

Definition at line 1181 of file ClpModel.hpp.
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The documentation for this class was generated from the following file:
¢ ClpModel.hpp

3.52 ClpNetworkBasis Class Reference

This deals with Factorization and Updates for network structures.
#include <ClpNetworkBasis.hpp>

Collaboration diagram for ClpNetworkBasis:
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Public Member Functions

Constructors and destructor and copy
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* ClpNetworkBasis ()

Default constructor.

* ClpNetworkBasis (const ClpSimplex xmodel, int numberRows, const Coin-
FactorizationDouble *pivotRegion, const int xpermuteBack, const Coin-
BigIndex *startColumn, const int *numberInColumn, const int *indexRow,
const CoinFactorizationDouble xelement)

Constructor from CoinFactorization.

* ClpNetworkBasis (const ClpNetworkBasis &other)

Copy constructor.

* ~ClpNetworkBasis ()

Destructor.

* ClpNetworkBasis & operator= (const ClpNetworkBasis &other)
= copy

Do factorization

e int factorize (const ClpMatrixBase smatrix, int rowlsBasic[], int
columnlsBasic|[ ])
When part of LP - given by basic variables.

rank one updates which do exist

* int replaceColumn (CoinIndexed Vector *column, int pivotRow)
Replaces one Column to basis, returns 0=0K, 1=Probably OK, 2=singular!!

various uses of factorization (return code number elements)

which user may want to know about

¢ double updateColumn (CoinIndexedVector *regionSparse, CoinlndexedVec-
tor xregionSparse2, int pivotRow)

'

Updates one column (FTRAN) from region, Returns pivot value if "pivotRow’
>=0.

e int updateColumn (CoinlndexedVector xregionSparse, double array|])
const
Updates one column (FTRAN) to/from array For large problems you should AL-
WAYS know where the nonzeros are, so please try and migrate to previous method
after you have got code working using this simple method - thank you! (the only
exception is if you know input is dense e.g.
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e int updateColumnTranspose (CoinlndexedVector =xregionSparse, double
array[ ]) const

Updates one column transpose (BTRAN) For large problems you should ALWAYS
know where the nonzeros are, so please try and migrate to previous method af-
ter you have got code working using this simple method - thank you! (the only
exception is if you know input is dense e.g.

e int updateColumnTranspose (CoinIndexedVector sxregionSparse, Coinln-
dexedVector *regionSparse2) const

Updates one column (BTRAN) from region2.

3.52.1 Detailed Description

This deals with Factorization and Updates for network structures.

Definition at line 26 of file ClpNetworkBasis.hpp.

3.52.2 Member Function Documentation

3.52.2.1 int ClpNetworkBasis::factorize ( const ClpMatrixBase x matrix, int
rowlsBasic[ ], int columnlsBasic[] )

When part of LP - given by basic variables.

Actually does factorization. Arrays passed in have non negative value to say basic. If
status is okay, basic variables have pivot row - this is only needed if increasingRows_
>1. If status is singular, then basic variables have pivot row and ones thrown out have
-1 returns 0 -okay, -1 singular, -2 too many in basis

3.52.2.2 int ClpNetworkBasis::updateColumn ( CoinIndexed Vector x
regionSparse, double array/] ) const

Updates one column (FTRAN) to/from array For large problems you should ALWAYS
know where the nonzeros are, so please try and migrate to previous method after you
have got code working using this simple method - thank you! (the only exception is if
you know input is dense e.g.

rhs)
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3.52.2.3 int ClpNetworkBasis::updateColumnTranspose ( CoinIndexedVector
x regionSparse, double array[] ) const

Updates one column transpose (BTRAN) For large problems you should ALWAYS
know where the nonzeros are, so please try and migrate to previous method after you
have got code working using this simple method - thank you! (the only exception is if
you know input is dense e.g.

dense objective) returns number of nonzeros

The documentation for this class was generated from the following file:

» ClpNetworkBasis.hpp

3.53 ClpNetworkMatrix Class Reference

This implements a simple network matrix as derived from ClpMatrixBase.
#include <ClpNetworkMatrix.hpp>

Inheritance diagram for ClpNetworkMatrix:

ClpMatrixBase

ClpNetworkMatrix
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Collaboration diagram for ClpNetworkMatrix:

ClpMatrixBase

ClpNetworkMatrix

Public Member Functions
Useful methods

* virtual CoinPackedMatrix * getPackedMatrix () const

Return a complete CoinPackedMatrix.

e virtual bool isColOrdered () const

Whether the packed matrix is column major ordered or not.

* virtual CoinBiglndex getNumElements () const

Number of entries in the packed matrix.

« virtual int getNumCols () const

Number of columns.

e virtual int getNumRows () const

Number of rows.

* virtual const double * getElements () const

A vector containing the elements in the packed matrix.

* virtual const int * getIndices () const

A vector containing the minor indices of the elements in the packed matrix.

« virtual const CoinBigIndex * getVectorStarts () const
* virtual const int % getVectorLengths () const

The lengths of the major-dimension vectors.
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e virtual void deleteCols (const int numDel, const int xindDel)

Delete the columns whose indices are listed in indDel.

e virtual void deleteRows (const int numDel, const int xindDel)
Delete the rows whose indices are listed in indDel.

e virtual void appendCols (int number, const CoinPackedVectorBase xconst
*columns)

Append Columns.

* virtual void appendRows (int number, const CoinPackedVectorBase sconst
*TOWS)

Append Rows.

e virtual int appendMatrix (int number, int type, const CoinBiglndex sstarts,
const int xindex, const double *element, int numberOther=-1)

Append a set of rows/columns to the end of the matrix.

« virtual ClpMatrixBase * reverseOrderedCopy () const

Returns a new matrix in reverse order without gaps.

* virtual CoinBiglndex countBasis (const int xwhichColumn, int &number-
ColumnBasic)

Returns number of elements in column part of basis.

e virtual void fillBasis (ClpSimplex s*xmodel, const int swhichColumn,
int &numberColumnBasic, int *row, int =xstart, int srowCount, int
xcolumnCount, CoinFactorizationDouble xelement)

Fills in column part of basis.

e virtual CoinBiglndex * dubiousWeights (const ClpSimplex smodel, int
xinputWeights) const

Given positive integer weights for each row fills in sum of weights for each column
(and slack).

* virtual void rangeOfElements (double &smallestNegative, double &largest-
Negative, double &smallestPositive, double &largestPositive)

Returns largest and smallest elements of both signs.

e virtual void unpack (const ClpSimplex =xmodel, CoinlndexedVector
srowArray, int column) const

Unpacks a column into an Coinlndexedvector.

e virtual void unpackPacked (ClpSimplex xmodel, CoinlndexedVector
*rowArray, int column) const
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Unpacks a column into an Coinlndexedvector in packed format Note that model is
NOT const.

* virtual void add (const ClpSimplex xmodel, CoinlndexedVector *rowArray,
int column, double multiplier) const

Adds multiple of a column into an Coinlndexedvector You can use quickAdd to add
to vector.

¢ virtual void add (const ClpSimplex «model, double xarray, int column, double
multiplier) const

Adds multiple of a column into an array.

e virtual void releasePackedMatrix () const
Allow any parts of a created CoinMatrix to be deleted.

* virtual bool canDoPartialPricing () const

Says whether it can do partial pricing.

* virtual void partialPricing (ClpSimplex xmodel, double start, double end, int
&bestSequence, int &numberWanted)

Partial pricing.

Matrix times vector methods

* virtual void times (double scalar, const double *xx, double *y) const

Returny + A x scalar xxiny.

* virtual void times (double scalar, const double *x, double xy, const double
xrowScale, const double xcolumnScale) const

And for scaling.

e virtual void transposeTimes (double scalar, const double *x, double xy)
const

Returny + x % scalar x Ainy.

* virtual void transposeTimes (double scalar, const double *x, double *y, const
double xrowScale, const double xcolumnScale, double *spare=NULL) const

And for scaling.

e virtual void transposeTimes (const ClpSimplex xmodel, double scalar,
const CoinlndexedVector *x, CoinlndexedVector *y, Coinlndexed Vector *z)
const

Return x x scalar * A + yin z.
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* virtual void subsetTransposeTimes (const ClpSimplex xmodel, const Coinln-
dexedVector *xx, const CoinlndexedVector xy, CoinIndexed Vector *z) const

Return x *A in z but just for indices in y.

Other

¢ bool trueNetwork () const

Return true if really network, false if has slacks.

Constructors, destructor

* ClpNetworkMatrix ()

Default constructor.

¢ ClpNetworkMatrix (int numberColumns, const int xhead, const int *tail)

Constructor from two arrays.

* virtual ~ClpNetworkMatrix ()

Destructor.

Copy method

ClpNetworkMatrix (const ClpNetworkMatrix &)

The copy constructor.

* ClpNetworkMatrix (const CoinPackedMatrix &)

The copy constructor from an CoinNetworkMatrix.

* ClpNetworkMatrix & operator= (const ClpNetworkMatrix &)
* virtual ClpMatrixBase * clone () const

Clone.

¢ ClpNetworkMatrix (const ClpNetworkMatrix &wholeModel, int num-
berRows, const int sxwhichRows, int numberColumns, const int
sxwhichColumns)

Subset constructor (without gaps).

e virtual ClpMatrixBase * subsetClone (int numberRows, const int
swhichRows, int numberColumns, const int xwhichColumns) const
Subset clone (without gaps).
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Protected Attributes

Data members

The data members are protected to allow access for derived classes.

¢ CoinPackedMatrix * matrix_
For fake CoinPackedMatrix.

* int * lengths_
¢ int * indices_

Data -1, then +1 rows in pairs (row==-1 if one entry).

¢ int numberRows_

Number of rows.

¢ int numberColumns_

Number of columns.

¢ bool trueNetwork_

True if all entries have two elements.

3.53.1 Detailed Description

This implements a simple network matrix as derived from ClpMatrixBase. If you want
more sophisticated version then you could inherit from this. Also you might want to
allow networks with gain

Definition at line 19 of file ClpNetworkMatrix.hpp.

3.53.2 Constructor & Destructor Documentation

3.53.2.1 ClpNetworkMatrix::ClpNetworkMatrix ( )

Default constructor.

3.53.2.2 ClpNetworkMatrix::ClpNetworkMatrix ( const ClpNetworkMatrix &
)

The copy constructor.
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3.53.2.3 ClpNetworkMatrix::ClpNetworkMatrix ( const CoinPackedMatrix &
)

The copy constructor from an CoinNetworkMatrix.

3.53.2.4 ClpNetworkMatrix::ClpNetworkMatrix ( const ClpNetworkMatrix
& wholeModel, int numberRows, const int + whichRows, int
numberColumns, const int x whichColumns )

Subset constructor (without gaps).

Duplicates are allowed and order is as given

3.53.3 Member Function Documentation

3.53.3.1 virtual bool ClpNetworkMatrix::isColOrdered ( ) const [inline,
virtual]

Whether the packed matrix is column major ordered or not.
Implements ClpMatrixBase.
Definition at line 27 of file ClpNetworkMatrix.hpp.

3.53.3.2 virtual CoinBigIndex ClpNetworkMatrix::getNumElements ( ) const
[inline, wvirtual]

Number of entries in the packed matrix.
Implements ClpMatrixBase.
Definition at line 31 of file ClpNetworkMatrix.hpp.

3.53.3.3 virtual int ClpNetworkMatrix::getNumCols ( ) const [inline,
virtual]

Number of columns.
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Implements ClpMatrixBase.
Definition at line 35 of file ClpNetworkMatrix.hpp.

3.53.3.4 virtual int ClpNetworkMatrix::getNumRows ( ) const [inline,
virtual]

Number of rows.
Implements ClpMatrixBase.
Definition at line 39 of file ClpNetworkMatrix.hpp.

3.53.3.5 virtual const doublex ClpNetworkMatrix::getElements ( ) const
[virtual]

A vector containing the elements in the packed matrix.

Note that there might be gaps in this list, entries that do not belong to any major-
dimension vector. To get the actual elements one should look at this vector together
with vectorStarts and vectorLengths.

Implements ClpMatrixBase.

3.53.3.6 virtual const int+x ClpNetworkMatrix::getIndices ( ) const
[inline, wvirtual]

A vector containing the minor indices of the elements in the packed matrix.

Note that there might be gaps in this list, entries that do not belong to any major-
dimension vector. To get the actual elements one should look at this vector together
with vectorStarts and vectorLengths.

Implements ClpMatrixBase.
Definition at line 53 of file ClpNetworkMatrix.hpp.

3.53.3.7 virtual const int+ ClpNetworkMatrix::getVectorLengths ( ) const
[virtual]

The lengths of the major-dimension vectors.
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Implements ClpMatrixBase.

3.53.3.8 virtual void ClpNetworkMatrix::deleteCols ( const int numDel, const
int x indDel ) [virtual]

Delete the columns whose indices are listed in indDel.

Implements ClpMatrixBase.

3.53.3.9 virtual void ClpNetworkMatrix::deleteRows ( const int numDel,
const int x indDel ) [virtual]

Delete the rows whose indices are listed in indDel.

Implements ClpMatrixBase.

3.53.3.10 virtual int ClpNetworkMatrix::appendMatrix ( int number, int
type, const CoinBigIndex x sfarts, constint x index, const double x
element, int numberOther = -1 ) [virtuall]

Append a set of rows/columns to the end of the matrix.

Returns number of errors i.e. if any of the new rows/columns contain an index that’s
larger than the number of columns-1/rows-1 (if numberOther>0) or duplicates If O then
rows, 1 if columns

Reimplemented from ClpMatrixBase.

3.53.3.11 virtual CoinBiglndexx ClpNetworkMatrix::dubiousWeights ( const
ClpSimplex * model, int + inputWeights ) const [virtual]

Given positive integer weights for each row fills in sum of weights for each column
(and slack).

Returns weights vector

Reimplemented from ClpMatrixBase.
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3.53.3.12 virtual void ClpNetworkMatrix::rangeOfElements ( double
& smallestNegative, double & largestNegative, double &
smallestPositive, double & largestPositive ) [virtual]

Returns largest and smallest elements of both signs.
Largest refers to largest absolute value.

Reimplemented from ClpMatrixBase.

3.53.3.13 virtual void ClpNetworkMatrix::unpackPacked ( ClpSimplex
x model, CoinlndexedVector * rowArray, int column ) const
[virtual]

Unpacks a column into an Coinlndexedvector in packed format Note that model is
NOT const.

Bounds and objective could be modified if doing column generation (just for this vari-
able)

Implements ClpMatrixBase.

3.53.3.14 virtual void ClpNetworkMatrix::times ( double scalar, const double
* X, double x y )const [virtual]

Returny + A % scalar x*xiny.

Precondition

x must be of size numColumns ()
y must be of size numRows ()

Implements ClpMatrixBase.

3.53.3.15 virtual void ClpNetworkMatrix::transposeTimes ( double scalar,
const double x x, double x y ) const [virtual]

Returny + x % scalar * Ainy.
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Precondition

x must be of size numRows ()
vy must be of size numColumns ()

Implements ClpMatrixBase.

3.53.3.16 virtual void ClpNetworkMatrix::transposeTimes ( const
ClpSimplex x model, double scalar, const CoinIndexedVector
* X, CoinIndexedVector x y, CoinIndexedVector x z ) const
[virtual]

Return x * scalar * A + yinz.

Can use y as temporary array (will be empty at end) Note - If x packed mode - then z
packed mode Squashes small elements and knows about ClpSimplex

Implements ClpMatrixBase.

3.53.3.17 virtual void ClpNetworkMatrix::subsetTransposeTimes ( const
ClpSimplex « model, const CoinIndexedVector x x, const
CoinIndexedVector * y, CoinlndexedVector x z ) const
[virtual]

Return x *A in z but just for indices in y.
Note - z always packed mode

Implements ClpMatrixBase.

3.53.3.18 virtual ClpMatrixBasex ClpNetworkMatrix::subsetClone ( int
numberRows, constint x whichRows, int numberColumns, const int
* whichColumns ) const [virtuall]

Subset clone (without gaps).
Duplicates are allowed and order is as given
Reimplemented from ClpMatrixBase.

The documentation for this class was generated from the following file:

* ClpNetworkMatrix.hpp
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3.54 ClpNode Class Reference

Collaboration diagram for ClpNode:
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Classes
¢ struct branchState

Public Member Functions

Useful methods
* void applyNode (ClpSimplex *model, int doBoundsEtc)
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Applies node to model O - just tree bounds 1 - tree bounds and basis etc 2 - saved
bounds and basis etc.

¢ void chooseVariable (ClpSimplex *xmodel, ClpNodeStuff xinfo)

Choose a new variable.

¢ int fixOnReducedCosts (ClpSimplex xmodel)

Fix on reduced costs.

¢ void createArrays (ClpSimplex *model)

Create odd arrays.

¢ void cleanUpForCrunch ()

Clean up as crunch is different model.

Gets and sets

* double objectiveValue () const

Objective value.

* void setObjectiveValue (double value)

Set objective value.

* const double * primalSolution () const

Primal solution.

¢ const double * dualSolution () const

Dual solution.

¢ double branchingValue () const

Initial value of integer variable.

¢ double sumlInfeasibilities () const

Sum infeasibilities.

¢ int numberlnfeasibilities () const

Number infeasibilities.

* int depth () const
Relative depth.

¢ double estimatedSolution () const

Estimated solution value.

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.54 ClpNode Class Reference 334

* int way () const
Way for integer variable -1 down , +1 up.

¢ bool fathomed () const

Return true if branch exhausted.

¢ void changeState ()

Change state of variable i.e. go other way.

* int sequence () const

Sequence number of integer variable (-1 if none).

* bool oddArraysExist () const
If odd arrays exist.

* const unsigned char * statusArray () const

Status array.

Constructors, destructor

* ClpNode ()

Default constructor.

ClpNode (ClpSimplex xmodel, const ClpNodeStuff xstuff, int depth)

Constructor from model.

¢ void gutsOfConstructor (ClpSimplex smodel, const ClpNodeStuff xstuff, int
arraysExist, int depth)

Does work of constructor (partly so gdb will work).

* virtual ~ClpNode ()

Destructor.

Copy methods (at present illegal - will abort)

* ClpNode (const ClpNode &)

The copy constructor.

* ClpNode & operator= (const ClpNode &)

Operator =.
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Protected Attributes
Data

* double branchingValue_

Initial value of integer variable.

* double objectiveValue_

Value of objective.

¢ double sumlInfeasibilities_

Sum of infeasibilities.

¢ double estimatedSolution_

Estimated solution value.

¢ ClpFactorization * factorization_

Factorization.

* ClpDualRowSteepest * weights_
Steepest edge weights.

e unsigned char * status_

Status vector.

¢ double * primalSolution_

Primal solution.

¢ double * dualSolution_

Dual solution.

e int * lower_

Integer lower bounds (only used in fathomMany).

e int * upper_
Integer upper bounds (only used in fathomMany).

* int * pivotVariables_

Pivot variables for factorization.

e int * fixed_

Variables fixed by reduced costs (at end of branch) 0x10000000 added if fixed to
UB.

¢ branchState branchState
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State of branch.

* int sequence_

Sequence number of integer variable (-1 if none).

¢ int numberInfeasibilities_

Number of infeasibilities.

* int depth_
Relative depth.

¢ int numberFixed_

Number fixed by reduced cost.

e int flags_
Flags - 1 duals scaled.

¢ int maximumFixed

Maximum number fixed by reduced cost.

¢ int maximumRows_

Maximum rows so far.

¢ int maximumColumns_

Maximum columns so far.

¢ int maximumlIntegers_

Maximum Integers so far.

3.54.1 Detailed Description
Definition at line 19 of file ClpNode.hpp.
3.54.2 Constructor & Destructor Documentation

3.54.2.1 ClpNode::ClpNode ( )

Default constructor.
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3.54.2.2 ClpNode::ClpNode ( const ClpNode & )

The copy constructor.

The documentation for this class was generated from the following file:

¢ ClpNode.hpp

3.55 ClpNodeStuff Class Reference

Collaboration diagram for ClpNodeStuft:
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Public Member Functions

Constructors, destructor
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* ClpNodeStuff ()

Default constructor.

¢ virtual ~ClpNodeStuff ()

Destructor.

Copy methods (only copies ints etc, nulls arrays)

¢ ClpNodeStuff (const ClpNodeStuff &)

The copy constructor.

¢ ClpNodeStuff & operator= (const ClpNodeStuff &)

Operator =.

* void zap (int type)
Zaps stuff 1 - arrays, 2 ints, 3 both.

Fill methods

e void fillPseudoCosts (const double xdown, const double xup, const
int xpriority, const int *xnumberDown, const int xnumberUp, const int
snumberDownlInfeasible, const int xnumberUplnfeasible, int number)

Fill with pseudocosts.

* void update (int way, int sequence, double change, bool feasible)

Update pseudo costs.

¢ int maximumNodes () const

Return maximum number of nodes.

* int maximumSpace () const

Return maximum space for nodes.

Public Attributes
Data

* double integerTolerance_

Integer tolerance.

* double integerIncrement_

Integer increment.
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* double smallChange_

Small change in branch.

¢ double x downPseudo_

Down pseudo costs.

* double * upPseudo_

Up pseudo costs.

e int * priority_
Priority.

¢ int * numberDown_

Number of times down.

* int * numberUp_

Number of times up.

¢ int * numberDownlInfeasible

Number of times down infeasible.

* int * numberUplInfeasible_

Number of times up infeasible.

¢ double * saveCosts_

Copy of costs (local).

¢ ClpNode ** nodelnfo_
Array of ClpNodes.

* ClpSimplex * large_

Large model if crunched.

¢ int x whichRow _

Which rows in large model.

¢ int * whichColumn_

Which columns in large model.

* CoinMessageHandler * handler_

Cbc’s message handler:

¢ int nBound_

Number bounds in large model.
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* int saveOptions_
Save of specialOptions_ (local).

* int solverOptions_

Options to pass to solver 1 - create external reduced costs for columns 2 - create
external reduced costs for rows 4 - create external row activity (columns always
done) Above only done if feasible 32 - just create up to nDepth_+1 nodes 65536 -
set if activated.

¢ int maximumNodes_

Maximum number of nodes to do.

¢ int numberBeforeTrust_
Number before trust from CbcModel.

¢ int stateOfSearch_
State of search from CbcModel.

* int nDepth_
Number deep.

¢ int nNodes_
Number nodes returned (-1 if fathom aborted).

* int numberNodesExplored_

Number of nodes explored.

¢ int numberlterations_

Number of iterations.

* int presolveType_

Type of presolve - 0 none, 1 crunch.

* int startingDepth_
Depth passed in.

¢ int nodeCalled_
Node at which called.

3.55.1 Detailed Description

Definition at line 176 of file ClpNode.hpp.
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3.55.2 Constructor & Destructor Documentation

3.55.2.1 ClpNodeStuff::ClpNodeStuff ( )

Default constructor.

3.55.2.2 ClpNodeStuff::ClpNodeStuff ( const ClpNodeStuff & )

The copy constructor.

The documentation for this class was generated from the following file:

* ClpNode.hpp
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3.56 ClpNonLinearCost Class Reference

Collaboration diagram for ClpNonLinearCost:
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Public Member Functions
Constructors, destructor

* ClpNonLinearCost ()

Default constructor.
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ClpNonLinearCost (ClpSimplex smodel, int method=1)

Constructor from simplex.

ClpNonLinearCost (ClpSimplex xmodel, const int xstarts, const double
xlower, const double *cost)

Constructor from simplex and list of non-linearities (columns only) First lower of
each column has to match real lower Last lower has to be <= upper (if == then
cost ignored) This could obviously be changed to make more user friendly.

~ClpNonLinearCost ()

Destructor.

ClpNonLinearCost (const ClpNonLinearCost &)
ClpNonLinearCost & operator= (const ClpNonLinearCost &)

Actual work in primal

void checklInfeasibilities (double oldTolerance=0.0)

Changes infeasible costs and computes number and cost of infeas Puts all non-
basic (non free) variables to bounds and all free variables to zero if oldTolerance
is non-zero

— but does not move those <= oldTolerance away.

void checklInfeasibilities (int numberInArray, const int xindex)

Changes infeasible costs for each variable The indices are row indices and need
converting to sequences.

void checkChanged (int numberInArray, Coinlndexed Vector xupdate)

Puts back correct infeasible costs for each variable The input indices are row
indices and need converting to sequences for costs.

void goThru (int numberInArray, double multiplier, const int xindex, const
double xwork, double *rhs)

Goes through one bound for each variable.

void goBack (int numberInArray, const int xindex, double xrhs)

Takes off last iteration (i.e.

void goBackAll (const CoinlndexedVector xupdate)

Puts back correct infeasible costs for each variable The input indices are row
indices and need converting to sequences for costs.

void zapCosts ()

Temporary zeroing of feasible costs.

void refreshCosts (const double xcolumnCosts)

Refreshes costs always makes row costs zero.
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¢ void feasibleBounds ()

Puts feasible bounds into lower and upper.

e void refresh ()

Refresh - assuming regions OK.

* double setOne (int sequence, double solutionValue)

Sets bounds and cost for one variable Returns change in cost May need to be inline
for speed.

* void setOne (int sequence, double solutionValue, double lowerValue, double
upper Value, double costValue=0.0)

Sets bounds and infeasible cost and true cost for one variable This is for gub and
column generation etc.

* int setOneOutgoing (int sequence, double &solutionValue)

Sets bounds and cost for outgoing variable may change value Returns direction.

* double nearest (int sequence, double solutionValue)

Returns nearest bound.

* double changeInCost (int sequence, double alpha) const

Returns change in cost - one down if alpha >0.0, up if <0.0 Value is current - new.

* double changeUpInCost (int sequence) const
* double changeDownInCost (int sequence) const
* double changeInCost (int sequence, double alpha, double &rhs)

This also updates next bound.

¢ double lower (int sequence) const

Returns current lower bound.

* double upper (int sequence) const

Returns current upper bound.

* double cost (int sequence) const

Returns current cost.

Gets and sets

¢ int numberInfeasibilities () const

Number of infeasibilities.

* double changelnCost () const
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Change in cost.

¢ double feasibleCost () const
Feasible cost.

* double feasibleReportCost () const
Feasible cost with offset and direction (i.e. for reporting).

¢ double sumInfeasibilities () const
Sum of infeasibilities.

* double largestInfeasibility () const
Largest infeasibility.

* double averageTheta () const
Average theta.

void setAverageTheta (double value)
void setChangeIlnCost (double value)
void setMethod (int value)

bool lookBothWays () const

See if may want to look both ways.

Private functions to deal with infeasible regions

¢ bool infeasible (int i) const
« void setInfeasible (int i, bool trueFalse)
* unsigned char * statusArray () const
¢ void validate ()
For debug.

3.56.1 Detailed Description

Definition at line 78 of file ClpNonLinearCost.hpp.

3.56.2 Constructor & Destructor Documentation

3.56.2.1 ClpNonLinearCost::ClpNonLinearCost ( ClpSimplex * model, int

method =1 )

Constructor from simplex.

This will just set up wasteful arrays for linear, but later may do dual analysis and even
finding duplicate columns .
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3.56.3 Member Function Documentation

3.56.3.1 void ClpNonLinearCost::checkChanged ( int numberInArray,
CoinIndexedVector * update )

Puts back correct infeasible costs for each variable The input indices are row indices
and need converting to sequences for costs.

On input array is empty (but indices exist). On exit just changed costs will be stored as
normal CoinIndexedVector

3.56.3.2 void ClpNonLinearCost::goThru ( int numberInArray, double
multiplier, constint x index, const double x work, double x rhs )

Goes through one bound for each variable.

If multiplierxwork[iRow] >0 goes down, otherwise up. The indices are row indices and
need converting to sequences Temporary offsets may be set Rhs entries are increased

3.56.3.3 void ClpNonLinearCost::goBack ( int numberInArray, const int x
index, double x rhs )

Takes off last iteration (i.e.

offsets closer to 0)

3.56.3.4 void ClpNonLinearCost::goBackAll ( const CoinIndexedVector *
update )

Puts back correct infeasible costs for each variable The input indices are row indices
and need converting to sequences for costs.

At the end of this all temporary offsets are zero

The documentation for this class was generated from the following file:

* ClpNonLinearCost.hpp
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3.57 ClpObjective Class Reference

Objective Abstract Base Class.
#include <ClpObjective.hpp>

Inheritance diagram for ClpObjective:

ClpObjective

ClpLinearObjective ClpQuadraticObjective

Public Member Functions
Stuff

* virtual double * gradient (const ClpSimplex xmodel, const double xsolution,
double &offset, bool refresh, int includeLinear=2)=0

Returns gradient.

* virtual double reducedGradient (ClpSimplex x*model, double *region, bool
useFeasibleCosts)=0

Returns reduced gradient.Returns an offset (to be added to current one).

* virtual double stepLength (ClpSimplex smodel, const double *solution, const
double *change, double maximumTheta, double &currentObj, double &pre-
dictedObj, double &thetaObj)=0

Returns step length which gives minimum of objective for solution + theta * change
vector up to maximum theta.

e virtual double objectiveValue (const ClpSimplex xmodel, const double
*solution) const =0

Return objective value (without any ClpModel offset) (model may be NULL).

e virtual void resize (int newNumberColumns)=0
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Resize objective.

e virtual void deleteSome (int numberToDelete, const int xwhich)=0

Delete columns in objective.

* virtual void reallyScale (const double «columnScale)=0

Scale objective.

e virtual int markNonlinear (char xwhich)

Given a zeroed array sets nonlinear columns to 1.

e virtual void newXValues ()

Say we have new primal solution - so may need to recompute.

Constructors and destructors

* ClpObjective ()

Default Constructor.

* ClpObjective (const ClpObjective &)

Copy constructor.

* ClpObjective & operator= (const ClpObjective &rhs)

Assignment operator.

* virtual ~ClpObjective ()

Destructor.

« virtual ClpObjective * clone () const =0
Clone.

e virtual ClpObjective * subsetClone (int numberColumns, const int
swhichColumns) const

Subset clone.

Other

* int type () const

Returns type (above 63 is extra information).

* void setType (int value)

Sets type (above 63 is extra information,).
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e int activated () const
Whether activated.

 void setActivated (int value)

Set whether activated.

¢ double nonlinearOffset () const
Objective offset.

Protected Attributes
Protected member data

¢ double offset_

Value of non-linear part of objective.

* int type_
Type of objective - linear is 1.

e int activated_
Whether activated.

3.57.1 Detailed Description
Objective Abstract Base Class. Abstract Base Class for describing an objective func-
tion

Definition at line 19 of file ClpObjective.hpp.

3.57.2 Member Function Documentation

3.57.2.1 virtual doublex ClpObjective::gradient ( const ClpSimplex x model,
const double x solution, double & offset, bool refresh, int
includeLinear =2 ) [pure virtual]

Returns gradient.

If Linear then solution may be NULL, also returns an offset (to be added to current
one) If refresh is false then uses last solution Uses model for scaling includeLinear O -
no, 1 as is, 2 as feasible

Implemented in ClpLinearObjective, and ClpQuadraticObjective.
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3.57.2.2 virtual double ClpObjective::stepLength ( ClpSimplex « model, const
double * solution, const double * change, double maximumTheta,
double & currentObj, double & predictedObj, double & thetaObj )
[pure virtual]

Returns step length which gives minimum of objective for solution + theta * change
vector up to maximum theta.

arrays are numberColumns+numberRows Also sets current objective, predicted and at
maximumTheta

Implemented in ClpLinearObjective, and ClpQuadraticObjective.

3.57.2.3 virtual int ClpObjective::markNonlinear ( char x which )
[virtual]

Given a zeroed array sets nonlinear columns to 1.
Returns number of nonlinear columns

Reimplemented in ClpQuadraticObjective.

3.57.2.4 virtual ClpObjectivex ClpObjective::subsetClone ( int
numberColumns, const int x whichColumns ) const [virtual]

Subset clone.

Duplicates are allowed and order is as given. Derived classes need not provide this as
it may not always make sense

Reimplemented in ClpLinearObjective, and ClpQuadraticObjective.

The documentation for this class was generated from the following file:

* ClpObjective.hpp
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3.58 ClpPackedMatrix Class Reference

Inheritance diagram for ClpPackedMatrix:

ClpMatrixBase

ClpPackedMatrix

ClpDynamicMatrix ClpGubMatrix

ClpDynamicExampleMatrix ClpGubDynamicMatrix

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.58 ClpPackedMatrix Class Reference 352

Collaboration diagram for ClpPackedMatrix:

blockStruct
block
I
|
ClpMatrixBase ClpPackedMatrix2 ClpPackedMatrix3
A 4
7
rowCopy . “columnCopy
| Phd
| 7
ClpPackedMatrix

Public Member Functions

Useful methods

* virtual CoinPackedMatrix * getPackedMatrix () const

Return a complete CoinPackedMatrix.

e virtual bool isColOrdered () const
Whether the packed matrix is column major ordered or not.

* virtual CoinBigIndex getNumElements () const

Number of entries in the packed matrix.

* virtual int getNumCols () const
Number of columns.

e virtual int getNumRows () const

Number of rows.

* virtual const double * getElements () const
A vector containing the elements in the packed matrix.
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* double x getMutableElements () const

Mutable elements.

* virtual const int * getIndices () const

A vector containing the minor indices of the elements in the packed matrix.

« virtual const CoinBiglndex * getVectorStarts () const
* virtual const int % getVectorLengths () const

The lengths of the major-dimension vectors.

* virtual int getVectorLength (int index) const

The length of a single major-dimension vector.

e virtual void deleteCols (const int numDel, const int xindDel)

Delete the columns whose indices are listed in indDel.

e virtual void deleteRows (const int numDel, const int xindDel)
Delete the rows whose indices are listed in indDel.

* virtual void appendCols (int number, const CoinPackedVectorBase *const
xcolumns)

Append Columns.

* virtual void appendRows (int number, const CoinPackedVectorBase sconst
*TOWS)

Append Rows.

e virtual int appendMatrix (int number, int type, const CoinBiglndex sstarts,
const int xindex, const double *element, int numberOther=-1)

Append a set of rows/columns to the end of the matrix.

* virtual void replaceVector (const int index, const int numReplace, const dou-
ble *newElements)

Replace the elements of a vector:

« virtual void modifyCoefficient (int row, int column, double newElement, bool
keepZero=false)
Modify one element of packed matrix.

* virtual ClpMatrixBase * reverseOrderedCopy () const

Returns a new matrix in reverse order without gaps.

* virtual CoinBiglndex countBasis (const int *whichColumn, int &number-
ColumnBasic)

Returns number of elements in column part of basis.
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e virtual void fillBasis (ClpSimplex sxmodel, const int xwhichColumn,
int &numberColumnBasic, int s*row, int =xstart, int srowCount, int
*columnCount, CoinFactorizationDouble xelement)

Fills in column part of basis.

* virtual int scale (ClpModel *model, const ClpSimplex *baseModel=NULL)
const

Creates scales for column copy (rowCopy in model may be modified) returns non-
zero if no scaling done.

* virtual void scaleRowCopy (ClpModel *model) const

Scales rowCopy if column copy scaled Only called if scales already exist.

* void createScaledMatrix (ClpSimplex *model) const

Creates scaled column copy if scales exist.

« virtual ClpMatrixBase * scaledColumnCopy (ClpModel «model) const

Realy really scales column copy Only called if scales already exist.

* virtual bool allElementsInRange (ClpModel xmodel, double smallest, double
largest, int check=15)

Checks if all elements are in valid range.

* virtual void rangeOfElements (double &smallestNegative, double &largest-
Negative, double &smallestPositive, double &largestPositive)

Returns largest and smallest elements of both signs.

e virtual void unpack (const ClpSimplex *model, CoinlndexedVector
*rowArray, int column) const

Unpacks a column into an Coinlndexedvector.

e virtual void unpackPacked (ClpSimplex sxmodel, CoinlndexedVector
srowArray, int column) const

Unpacks a column into an Coinlndexedvector in packed foramt Note that model is
NOT const.

* virtual void add (const ClpSimplex *model, CoinlndexedVector xrowArray,
int column, double multiplier) const

Adds multiple of a column into an Coinlndexedvector You can use quickAdd to add
to vector.

* virtual void add (const ClpSimplex *model, double *array, int column, double
multiplier) const

Adds multiple of a column into an array.
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e virtual void releasePackedMatrix () const
Allow any parts of a created CoinPackedMatrix to be deleted.

e virtual CoinBiglndex * dubiousWeights (const ClpSimplex sxmodel, int
xinputWeights) const

Given positive integer weights for each row fills in sum of weights for each column

(and slack).

* virtual bool canDoPartialPricing () const

Says whether it can do partial pricing.

* virtual void partialPricing (ClpSimplex xmodel, double start, double end, int
&bestSequence, int &numberWanted)

Fartial pricing.

e virtual int refresh (ClpSimplex *model)

makes sure active columns correct

e virtual void reallyScale (const double sxrowScale, const double
xcolumnScale)
e virtual void setDimensions (int numrows, int numcols)

Set the dimensions of the matrix.

Matrix times vector methods

* virtual void times (double scalar, const double *x, double xy) const

Returny + A x scalar xxiny.

* virtual void times (double scalar, const double *x, double xy, const double
srowScale, const double xcolumnScale) const

And for scaling.

e virtual void transposeTimes (double scalar, const double *x, double xy)
const

Return y + x % scalar x Ainy.

* virtual void transposeTimes (double scalar, const double *x, double xy, const
double xrowScale, const double *columnScale, double s«spare=NULL) const

And for scaling.

* void transposeTimesSubset (int number, const int *which, const double *pi,
double xy, const double xrowScale, const double xcolumnScale, double
xspare=NULL) const

Returny — pi % Ainy.
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e virtual void transposeTimes (const ClpSimplex xmodel, double scalar,
const CoinlndexedVector *x, CoinlndexedVector *y, CoinlndexedVector *z)
const

Return x * scalar * A + yin z.

* void transposeTimesByColumn (const ClpSimplex xmodel, double scalar,
const CoinlndexedVector *x, CoinlndexedVector *y, CoinlndexedVector *z)
const

Return x * scalar * A + yin z.

* virtual void transposeTimesByRow (const ClpSimplex *model, double scalar,
const CoinlndexedVector *x, CoinlndexedVector *y, Coinlndexed Vector *z)
const

Return x * scalar *x A + yin z.

* virtual void subsetTransposeTimes (const ClpSimplex *model, const Coinln-
dexedVector *x, const Coinlndexed Vector *y, Coinlndexed Vector *z) const

Return x *A in z but just for indices in y.

* virtual bool canCombine (const ClpSimplex *model, const CoinIlndexedVec-
tor *pi) const

Returns true if can combine transposeTimes and subsetTransposeTimes and if it
would be faster.

e virtual void transposeTimes2 (const ClpSimplex xmodel, const Coinln-
dexedVector *pil, CoinlndexedVector *djl, const CoinlndexedVector *pi2,
CoinlndexedVector xspare, double referenceln, double devex, unsigned int
sreference, double sweights, double scaleFactor)

Updates two arrays for steepest.

e virtual void subsetTimes2 (const ClpSimplex xmodel, CoinIndexedVector
*dj1, const CoinlndexedVector *pi2, CoinlndexedVector *dj2, double refer-
enceln, double devex, unsigned int xreference, double xweights, double scale-
Factor)

Updates second array for steepest and does devex weights.

* void useEffectiveRhs (ClpSimplex xmodel)
Sets up an effective RHS.

Other

¢ CoinPackedMatrix * matrix () const

Returns CoinPackedMatrix (non const).

Generated on Mon Nov 25 2013 17:37:01 for Clp by Doxygen



3.58 ClpPackedMatrix Class Reference 357

¢ void setMatrixNull ()

Just sets matrix_ to NULL so it can be used elsewhere.

¢ void makeSpecial ColumnCopy ()

Say we want special column copy.

¢ void releaseSpecial ColumnCopy ()

Say we don’t want special column copy.

¢ bool zeros () const

Are there zeros?

* bool wantsSpecialColumnCopy () const

Do we want special column copy.

* int flags () const
Flags.

* void checkGaps ()
Sets flags_ correctly.

¢ int numberActiveColumns () const

number of active columns (normally same as number of columns)

* void setNumberActiveColumns (int value)

Set number of active columns (normally same as number of columns).

Constructors, destructor

* ClpPackedMatrix ()

Default constructor.

* virtual ~ClpPackedMatrix ()

Destructor.

Copy method

* ClpPackedMatrix (const ClpPackedMatrix &)

The copy constructor.

* ClpPackedMatrix (const CoinPackedMatrix &)

The copy constructor from an CoinPackedMatrix.
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ClpPackedMatrix (const ClpPackedMatrix &wholeModel, int numberRows,
const int *xwhichRows, int numberColumns, const int xwhichColumns)

Subset constructor (without gaps).

e ClpPackedMatrix (const CoinPackedMatrix &wholeModel, int number-
Rows, const int xwhichRows, int numberColumns, const int *whichColumns)

* ClpPackedMatrix (CoinPackedMatrix *matrix)

This takes over ownership (for space reasons).

* ClpPackedMatrix & operator= (const ClpPackedMatrix &)
* virtual ClpMatrixBase * clone () const

Clone.

* virtual void copy (const ClpPackedMatrix *from)

Copy contents - resizing if necessary - otherwise re-use memory.

e virtual ClpMatrixBase * subsetClone (int numberRows, const int
swhichRows, int numberColumns, const int xwhichColumns) const
Subset clone (without gaps).

* void specialRowCopy (ClpSimplex xmodel, const ClpMatrixBase xrowCopy)

make special row copy

* void special ColumnCopy (ClpSimplex *model)

make special column copy

* virtual void correctSequence (const ClpSimplex «model, int &sequenceln, int
&sequenceOut)

Correct sequence in and out to give true value.

Protected Member Functions

* void checkFlags (int type) const

Check validity.

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

¢ CoinPackedMatrix * matrix_
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Data.

¢ int numberActiveColumns_

number of active columns (normally same as number of columns)

* int flags_
Flags - 1 - has zero elements 2 - has gaps 4 - has special row copy 8 - has special
column copy 16 - wants special column copy.

ClpPackedMatrix2 * rowCopy_

Special row copy.

ClpPackedMatrix3 * columnCopy_

Special column copy.

3.58.1 Detailed Description

Definition at line 30 of file ClpPackedMatrix.hpp.

3.58.2 Constructor & Destructor Documentation

3.58.2.1 ClpPackedMatrix::ClpPackedMatrix ( )

Default constructor.

3.58.2.2 ClpPackedMatrix::ClpPackedMatrix ( const ClpPackedMatrix & )

The copy constructor.

3.58.2.3 ClpPackedMatrix::ClpPackedMatrix ( const CoinPackedMatrix & )

The copy constructor from an CoinPackedMatrix.

3.58.2.4 ClpPackedMatrix::ClpPackedMatrix ( const ClpPackedMatrix
& wholeModel, int numberRows, const int x whichRows, int
numberColumns, const int x whichColumns )
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Subset constructor (without gaps).

Duplicates are allowed and order is as given

3.58.3 Member Function Documentation

3.58.3.1 virtual bool ClpPackedMatrix::isColOrdered ( ) const [inline,
virtual]

Whether the packed matrix is column major ordered or not.
Implements ClpMatrixBase.
Definition at line 40 of file ClpPackedMatrix.hpp.

3.58.3.2 virtual CoinBigIndex ClpPackedMatrix::getNumElements ( ) const
[inline, wvirtual]

Number of entries in the packed matrix.
Implements ClpMatrixBase.
Definition at line 44 of file ClpPackedMatrix.hpp.

3.58.3.3 virtual int ClpPackedMatrix::getNumCols ( ) const [inline,
virtual]

Number of columns.
Implements ClpMatrixBase.
Definition at line 48 of file ClpPackedMatrix.hpp.

3.58.3.4 virtual int ClpPackedMatrix::getNumRows ( ) const [inline,
virtual]

Number of rows.
Implements ClpMatrixBase.
Definition at line 52 of file ClpPackedMatrix.hpp.
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3.58.3.5 virtual const doublex ClpPackedMatrix::getElements ( ) const
[inline, wvirtual]

A vector containing the elements in the packed matrix.

Note that there might be gaps in this list, entries that do not belong to any major-
dimension vector. To get the actual elements one should look at this vector together
with vectorStarts and vectorLengths.

Implements ClpMatrixBase.
Definition at line 60 of file ClpPackedMatrix.hpp.

3.58.3.6 virtual const intx ClpPackedMatrix::getIndices ( ) const [inline,
virtual]

A vector containing the minor indices of the elements in the packed matrix.

Note that there might be gaps in this list, entries that do not belong to any major-
dimension vector. To get the actual elements one should look at this vector together
with vectorStarts and vectorLengths.

Implements ClpMatrixBase.
Definition at line 72 of file ClpPackedMatrix.hpp.

3.58.3.7 virtual const intx ClpPackedMatrix::getVectorLengths ( ) const
[inline, wvirtual]

The lengths of the major-dimension vectors.
Implements ClpMatrixBase.
Definition at line 80 of file ClpPackedMatrix.hpp.

3.58.3.8 virtual int ClpPackedMatrix::getVectorLength ( int index ) const
[inline, wvirtual]

The length of a single major-dimension vector.
Reimplemented from ClpMatrixBase.

Definition at line 84 of file ClpPackedMatrix.hpp.
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3.58.3.9 virtual void ClpPackedMatrix::deleteCols ( const int numDel, const
int x indDel ) [virtual]

Delete the columns whose indices are listed in indDel.

Implements ClpMatrixBase.

3.58.3.10 virtual void ClpPackedMatrix::deleteRows ( const int numDel,
const int x indDel ) [virtuall]

Delete the rows whose indices are listed in indDel.

Implements ClpMatrixBase.

3.58.3.11 virtual int ClpPackedMatrix::appendMatrix ( int rumber, int type,
const CoinBigIndex x starts, constint x index, const double x
element, int numberOther = -1 ) [virtual]

Append a set of rows/columns to the end of the matrix.

Returns number of errors i.e. if any of the new rows/columns contain an index that’s
larger than the number of columns-1/rows-1 (if numberOther>0) or duplicates If 0 then
rows, 1 if columns

Reimplemented from ClpMatrixBase.

3.58.3.12 virtual void ClpPackedMatrix::replaceVector ( const int index,
const int numReplace, const double x newElements ) [inline,
virtuall]

Replace the elements of a vector.

The indices remain the same. This is only needed if scaling and a row copy is used.
At most the number specified will be replaced. The index is between 0 and major
dimension of matrix

Definition at line 109 of file ClpPackedMatrix.hpp.
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3.58.3.13 virtual void ClpPackedMatrix::modifyCoefficient ( int row, int
column, double newElement, bool keepZero = false ) [inline,
virtuall]

Modify one element of packed matrix.

An element may be added. This works for either ordering If the new element is zero it
will be deleted unless keepZero true

Reimplemented from ClpMatrixBase.

Definition at line 116 of file ClpPackedMatrix.hpp.

3.58.3.14 virtual ClpMatrixBasex ClpPackedMatrix::scaledColumnCopy (
ClpModel * model ) const [virtual]

Realy really scales column copy Only called if scales already exist.
Up to user ro delete

Reimplemented from ClpMatrixBase.

3.58.3.15 virtual bool ClpPackedMatrix::allElementsInRange ( ClpModel
* model, double smallest, double largest, int check =15 )
[virtual]

Checks if all elements are in valid range.

Can just return true if you are not paranoid. For Clp I will probably expect no zeros.
Code can modify matrix to get rid of small elements. check bits (can be turned off
to save time) : 1 - check if matrix has gaps 2 - check if zero elements 4 - check and
compress duplicates 8 - report on large and small

Reimplemented from ClpMatrixBase.

3.58.3.16 virtual void ClpPackedMatrix::rangeOfElements ( double
& smallestNegative, double & largestNegative, double &
smallestPositive, double & largestPositive ) [virtual]

Returns largest and smallest elements of both signs.

Largest refers to largest absolute value.
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Reimplemented from ClpMatrixBase.

3.58.3.17 virtual void ClpPackedMatrix::unpackPacked ( ClpSimplex x model,
CoinIndexedVector x rowArray, int column ) const [virtual]

Unpacks a column into an Coinlndexedvector in packed foramt Note that model is
NOT const.

Bounds and objective could be modified if doing column generation (just for this vari-
able)

Implements ClpMatrixBase.

Reimplemented in ClpGubMatrix.

3.58.3.18 virtual CoinBigIndex+ ClpPackedMatrix::dubiousWeights ( const
ClpSimplex x model, int « inputWeights ) const [virtual]

Given positive integer weights for each row fills in sum of weights for each column
(and slack).

Returns weights vector

Reimplemented from ClpMatrixBase.

3.58.3.19 virtual void ClpPackedMatrix::setDimensions ( int rumrows, int
numcols ) [virtuall]

Set the dimensions of the matrix.

In effect, append new empty columns/rows to the matrix. A negative number for either
dimension means that that dimension doesn’t change. Otherwise the new dimensions
MUST be at least as large as the current ones otherwise an exception is thrown.

Reimplemented from ClpMatrixBase.

3.58.3.20 virtual void ClpPackedMatrix::times ( double scalar, const double *
x, double x y ) const [virtual]

Returny + A % scalar x*xiny.
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Precondition

x must be of size numColumns ()
y must be of size numRows ()

Implements ClpMatrixBase.

Reimplemented in ClpDynamicMatrix, and ClpGubDynamicMatrix.

3.58.3.21 virtual void ClpPackedMatrix::transposeTimes ( double scalar,
const double * x, double x y )const [virtual]

Returny + x % scalar * Ainy.

Precondition

x must be of size numRows ()
y must be of size numColumns ()

Implements ClpMatrixBase.

3.58.3.22 void ClpPackedMatrix::transposeTimesSubset ( int number, const
int x+ which, const double x pi, double x y, const double x rowScale,
const double x columnScale, double x spare = NULL ) const

Returny - pi % Ainy.

Precondition

pi must be of size numRows ()
y must be of size numColumns () This just does subset (but puts in correct place

iny)

3.58.3.23 virtual void ClpPackedMatrix::transposeTimes ( const
ClpSimplex * model, double scalar, const CoinIndexedVector
* X, CoinIndexedVector x y, CoinIndexedVector x z ) const
[virtual]

Return x * scalar * A + yinz.
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Can use y as temporary array (will be empty at end) Note - If x packed mode - then z
packed mode Squashes small elements and knows about ClpSimplex

Implements ClpMatrixBase.

Reimplemented in ClpGubMatrix.

3.58.3.24 void ClpPackedMatrix::transposeTimesByColumn ( const
ClpSimplex « model, double scalar, const CoinIndexedVector * x,
CoinIndexedVector x y, CoinIndexedVector x z ) const

Return x * scalar * A + yinz.

Note - If x packed mode - then z packed mode This does by column and knows no gaps
Squashes small elements and knows about ClpSimplex

3.58.3.25 virtual void ClpPackedMatrix::transposeTimesByRow ( const
ClpSimplex * model, double scalar, const CoinlndexedVector
* x, CoinIndexedVector x y, CoinIndexedVector x z ) const
[virtual]

Return x % scalar *x A + yinz.

Can use y as temporary array (will be empty at end) Note - If x packed mode - then
z packed mode Squashes small elements and knows about ClpSimplex. This version
uses row copy

Reimplemented in ClpGubMatrix.

3.58.3.26 virtual void ClpPackedMatrix::subsetTransposeTimes ( const
ClpSimplex * model, const CoinIlndexedVector + x, const
CoinIndexedVector * y, CoinlndexedVector x z ) const
[virtual]

Return x *A in z but just for indices in y.
Note - z always packed mode
Implements ClpMatrixBase.

Reimplemented in ClpGubMatrix.
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3.58.3.27 void ClpPackedMatrix::setMatrixNull ( ) [inline]

Just sets matrix_ to NULL so it can be used elsewhere.
used in GUB
Definition at line 311 of file ClpPackedMatrix.hpp.

3.58.3.28 virtual ClpMatrixBasex ClpPackedMatrix::subsetClone ( int
numberRows, const int x whichRows, int numberColumns, const int
* whichColumns ) const [virtuall]

Subset clone (without gaps).

Duplicates are allowed and order is as given
Reimplemented from ClpMatrixBase.
Reimplemented in ClpGubMatrix.

The documentation for this class was generated from the following file:

* ClpPackedMatrix.hpp

3.59 ClpPackedMatrix2 Class Reference

Public Member Functions
Useful methods

* void transposeTimes (const ClpSimplex xmodel, const CoinPackedMatrix
xrowCopy, const CoinlndexedVector *x, CoinlndexedVector xspareArray,
CoinIndexedVector *z) const

Return x * -1 * A in z.

¢ bool usefullnfo () const

Returns true if copy has useful information.

Constructors, destructor

* ClpPackedMatrix2 ()

Default constructor.
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e ClpPackedMatrix2  (ClpSimplex +model, const CoinPackedMatrix
xrowCopy)
Constructor from copy.

* virtual ~ClpPackedMatrix2 ()

Destructor.

Copy method

 ClpPackedMatrix2 (const ClpPackedMatrix2 &)

The copy constructor.

¢ ClpPackedMatrix2 & operator= (const ClpPackedMatrix2 &)

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

* int numberBlocks_
Number of blocks.

¢ int numberRows_

Number of rows.

e int % offset_
Column offset for each block (plus one at end).

e unsigned short * count_

Counts of elements in each part of row.

» CoinBiglndex * rowStart_

Row starts.

* unsigned short * column_

columns within block

e double *x work_

work arrays

3.59.1 Detailed Description

Definition at line 509 of file ClpPackedMatrix.hpp.
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3.59.2 Constructor & Destructor Documentation

3.59.2.1 ClpPackedMatrix2::ClpPackedMatrix2 ( )

Default constructor.

3.59.2.2 ClpPackedMatrix2::ClpPackedMatrix2 ( ClpSimplex * model, const
CoinPackedMatrix « rowCopy )

Constructor from copy.

3.59.2.3 ClpPackedMatrix2::ClpPackedMatrix2 ( const ClpPackedMatrix2 &
)

The copy constructor.

3.59.3 Member Function Documentation

3.59.3.1 void ClpPackedMatrix2::transposeTimes ( const ClpSimplex x model,
const CoinPackedMatrix « rowCopy, const CoinIndexedVector * x,
CoinIndexedVector * spareArray, CoinlndexedVector * z ) const

Returnx * -1 % A in z.

Note - x packed and z will be packed mode Squashes small elements and knows about
ClpSimplex

The documentation for this class was generated from the following file:

* ClpPackedMatrix.hpp
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3.60 ClpPackedMatrix3 Class Reference

Collaboration diagram for ClpPackedMatrix3:

blockStruct

3

block
I
|

ClpPackedMatrix3

Public Member Functions
Useful methods

¢ void transposeTimes (const ClpSimplex xmodel, const double xpi, Coinln-
dexedVector xoutput) const

Return x * -1 x A in z.

¢ void transposeTimes2 (const ClpSimplex «model, const double *pi, Coinln-
dexedVector *djl, const double *piWeight, double referenceln, double devex,
unsigned int xreference, double xweights, double scaleFactor)

Updates two arrays for steepest.

Constructors, destructor

 ClpPackedMatrix3 ()

Default constructor.

e ClpPackedMatrix3 (ClpSimplex xmodel, const CoinPackedMatrix
xcolumnCopy)

Constructor from copy.

¢ virtual ~ClpPackedMatrix3 ()

Destructor.
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Copy method

¢ ClpPackedMatrix3 (const ClpPackedMatrix3 &)

The copy constructor.

* ClpPackedMatrix3 & operator= (const ClpPackedMatrix3 &)

Sort methods

* void sortBlocks (const ClpSimplex xmodel)
Sort blocks.

* void swapOne (const ClpSimplex xmodel, const ClpPackedMatrix smatrix,
int iColumn)

Swap one variable.

Protected Attributes
Data members
The data members are protected to allow access for derived classes.

¢ int numberBlocks_
Number of blocks.

¢ int numberColumns_

Number of columns.

e int * column_

Column indices and reverse lookup (within block).

¢ CoinBiglndex x* start_
Starts for odd/long vectors.

e int x row_

Rows.

* double * element_

Elements.

* blockStruct * block_
Blocks (ordinary start at 0 and go to first block).
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3.60.1 Detailed Description

Definition at line 578 of file ClpPackedMatrix.hpp.

3.60.2 Constructor & Destructor Documentation

3.60.2.1 ClpPackedMatrix3::ClpPackedMatrix3 ( )

Default constructor.

3.60.2.2 ClpPackedMatrix3::ClpPackedMatrix3 ( ClpSimplex x model, const
CoinPackedMatrix * columnCopy )

Constructor from copy.

3.60.2.3 ClpPackedMatrix3::ClpPackedMatrix3 ( const ClpPackedMatrix3 &
)

The copy constructor.

3.60.3 Member Function Documentation

3.60.3.1 void ClpPackedMatrix3::transposeTimes ( const ClpSimplex x model,
const double x pi, CoinIndexedVector x output ) const

Returnx * -1 % A in z.

Note - x packed and z will be packed mode Squashes small elements and knows about
ClpSimplex

The documentation for this class was generated from the following file:

* ClpPackedMatrix.hpp

3.61 ClpPdco Class Reference

This solves problems in Primal Dual Convex Optimization.
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#include <ClpPdco.hpp>

Inheritance diagram for ClpPdco:

ClpModel
A

Clplinterior
A

ClpPdco

Collaboration diagram for ClpPdco:
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Public Member Functions
Description of algorithm

* int pdco ()
Pdco algorithm.

* int pdco (ClpPdcoBase #stuff, Options &options, Info &info, Outfo &outfo)

Functions used in pdco

* void Isqr ()
LSOR.

¢ void matVecMult (int, double *, double %)

¢ void matVecMult (int, CoinDenseVector< double > &, double x)

¢ void matVecMult (int, CoinDenseVector< double > &, CoinDenseVector<
double > &)

¢ void matVecMult (int, CoinDenseVector< double > *, CoinDenseVector<
double > x)

 void getBoundTypes (int *, int *, int *, int *x)

¢ void getGrad (CoinDenseVector< double > &x, CoinDenseVector< double
> &grad)

« void getHessian (CoinDenseVector< double > &x, CoinDenseVector< dou-

ble > &H)

double getObj (CoinDenseVector< double > &x)

void matPrecon (double, double *, double )

void matPrecon (double, CoinDenseVector< double > &, double *)

void matPrecon (double, CoinDenseVector< double > &,

CoinDenseVector< double > &)

e void matPrecon (double, CoinDenseVector<  double >  x,
CoinDenseVector< double > x)

3.61.1 Detailed Description
This solves problems in Primal Dual Convex Optimization. It inherits from ClplInterior.

It has no data of its own and is never created - only cast from a ClpInterior object at
algorithm time.

Definition at line 22 of file ClpPdco.hpp.

3.61.2 Member Function Documentation

3.61.2.1 int ClpPdco::pdco ( )
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Pdco algorithm.
Method
Reimplemented from Clplnterior.

The documentation for this class was generated from the following file:

* ClpPdco.hpp

3.62 ClpPdcoBase Class Reference

Abstract base class for tailoring everything for Pcdo.

#include <ClpPdcoBase.hpp>

Public Member Functions
Virtual methods that the derived classes must provide

¢ virtual void matVecMult (Clplnterior xmodel, int mode, double xx, double
xy) const =0

* virtual void getGrad (Clplnterior *model, CoinDenseVector< double > &x,
CoinDenseVector< double > &grad) const =0

* virtual void getHessian (ClpInterior *xmodel, CoinDenseVector< double >
&x, CoinDenseVector< double > &H) const =0

* virtual double getObj (Clplnterior xmodel, CoinDenseVector< double > &x)
const =0

* virtual void matPrecon (ClplInterior xmodel, double delta, double *x, double
xy) const =0

Other
Clone

« virtual ClpPdcoBase * clone () const =0
* int type () const

Returns type.

* void setType (int type)
Sets type.

e int sizeD1 () const

Returns size of dl.

double getD1 () const

Returns dlI as scalar.
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e int sizeD2 () const
Returns size of d2.

* double getD2 () const

Returns d2 as scalar.

Protected Attributes
Data members
The data members are protected to allow access for derived classes.
¢ double d1_

Should be dense vectors.

e double d2_
* int type_

type (may be useful)

Constructors, destructor<br>

NOTE: All constructors are protected.

There’s no need to expose them, after all, this is an abstract class.

* virtual ~ClpPdcoBase ()
Destructor (has to be public).

ClpPdcoBase ()

Default constructor.

ClpPdcoBase (const ClpPdcoBase &)
¢ ClpPdcoBase & operator= (const ClpPdcoBase &)

3.62.1 Detailed Description

Abstract base class for tailoring everything for Pcdo. Since this class is abstract, no
object of this type can be created.

If a derived class provides all methods then all ClpPcdo algorithms should work.
Eventually we should be able to use ClpObjective and ClpMatrixBase.

Definition at line 25 of file ClpPdcoBase.hpp.
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3.62.2 Constructor & Destructor Documentation

3.62.2.1 ClpPdcoBase::ClpPdcoBase ( ) [protected]

Default constructor.

The documentation for this class was generated from the following file:

* ClpPdcoBase.hpp

3.63 ClpPlusMinusOneMatrix Class Reference

This implements a simple +- one matrix as derived from ClpMatrixBase.
#include <ClpPlusMinusOneMatrix.hpp>

Inheritance diagram for ClpPlusMinusOneMatrix:

ClpMatrixBase

ClpPlusMinusOneMatrix
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Collaboration diagram for ClpPlusMinusOneMatrix:

ClpMatrixBase

ClpPlusMinusOneMatrix

Public Member Functions
Useful methods

* virtual CoinPackedMatrix * getPackedMatrix () const

Return a complete CoinPackedMatrix.

e virtual bool isColOrdered () const

Whether the packed matrix is column major ordered or not.

* virtual CoinBiglndex getNumElements () const

Number of entries in the packed matrix.

* virtual int getNumCols () const

Number of columns.

e virtual int getNumRows () const

Number of rows.

* virtual const double * getElements () const

A vector containing the elements in the packed matrix.

* virtual const int * getIndices () const

A vector containing the minor indices of the elements in the packed matrix.

* int * getMutableIndices () const
* virtual const CoinBiglndex * getVectorStarts () const
* virtual const int * getVectorLengths () const
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The lengths of the major-dimension vectors.

e virtual void deleteCols (const int numDel, const int xindDel)
Delete the columns whose indices are listed in indDel.

e virtual void deleteRows (const int numDel, const int xindDel)
Delete the rows whose indices are listed in indDel.

e virtual void appendCols (int number, const CoinPackedVectorBase sconst
*columns)

Append Columns.

* virtual void appendRows (int number, const CoinPackedVectorBase sconst
*TOWS)

Append Rows.

e virtual int appendMatrix (int number, int type, const CoinBiglndex sstarts,
const int xindex, const double *element, int numberOther=-1)
Append a set of rows/columns to the end of the matrix.

« virtual ClpMatrixBase * reverseOrderedCopy () const

Returns a new matrix in reverse order without gaps.

* virtual CoinBigIndex countBasis (const int xwhichColumn, int &number-
ColumnBasic)

Returns number of elements in column part of basis.

e virtual void fillBasis (ClpSimplex sxmodel, const int xwhichColumn,
int &numberColumnBasic, int *row, int =xstart, int xrowCount, int
xcolumnCount, CoinFactorizationDouble xelement)

Fills in column part of basis.

e virtual CoinBiglndex * dubiousWeights (const ClpSimplex sxmodel, int
xinputWeights) const

Given positive integer weights for each row fills in sum of weights for each column
(and slack).

* virtual void rangeOfElements (double &smallestNegative, double &largest-
Negative, double &smallestPositive, double &largestPositive)
Returns largest and smallest elements of both signs.

e virtual void unpack (const ClpSimplex =xmodel, CoinlndexedVector
srowArray, int column) const

Unpacks a column into an Coinlndexedvector.

e virtual void unpackPacked (ClpSimplex =xmodel, CoinlndexedVector
*rowArray, int column) const
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Unpacks a column into an Coinlndexedvector in packed foramt Note that model is
NOT const.

* virtual void add (const ClpSimplex *model, CoinlndexedVector xrowArray,
int column, double multiplier) const

Adds multiple of a column into an Coinlndexedvector You can use quickAdd to add
to vector.

* virtual void add (const ClpSimplex xmodel, double *array, int column, double
multiplier) const

Adds multiple of a column into an array.

e virtual void releasePackedMatrix () const

Allow any parts of a created CoinMatrix to be deleted.

e virtual void setDimensions (int numrows, int numcols)

Set the dimensions of the matrix.

¢ void checkValid (bool detail) const

Just checks matrix valid - will say if dimensions not quite right if detail.

Matrix times vector methods

* virtual void times (double scalar, const double *x, double *y) const

Returny + A x scalar *xiny.

* virtual void times (double scalar, const double *x, double xy, const double
xrowScale, const double xcolumnScale) const

And for scaling.

e virtual void transposeTimes (double scalar, const double *x, double xy)
const

Return y + x % scalar * Ainy.

* virtual void transposeTimes (double scalar, const double *x, double *y, const
double xrowScale, const double xcolumnScale, double *spare=NULL) const

And for scaling.

e virtual void transposeTimes (const ClpSimplex xmodel, double scalar,
const CoinlndexedVector *x, CoinlndexedVector *y, CoinlndexedVector *z)
const

Return x x scalar * A + yin z.
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* virtual void transposeTimesByRow (const ClpSimplex *model, double scalar,
const CoinIndexedVector *x, CoinlndexedVector xy, CoinlndexedVector xz)
const

Return x * scalar * A + yin z.

* virtual void subsetTransposeTimes (const ClpSimplex xmodel, const Coinln-
dexedVector xx, const CoinlndexedVector xy, CoinIlndexedVector *z) const
Return x *A in z but just for indices in y.

¢ virtual bool canCombine (const ClpSimplex *model, const CoinIlndexed Vec-
tor *pi) const

Returns true if can combine transposeTimes and subsetTransposeTimes and if it
would be faster.

e virtual void transposeTimes2 (const ClpSimplex xmodel, const Coinln-
dexedVector *pil, CoinlndexedVector *djl, const CoinlndexedVector *pi2,
CoinlndexedVector sspare, double referenceln, double devex, unsigned int
sreference, double «weights, double scaleFactor)

Updates two arrays for steepest.

e virtual void subsetTimes2 (const ClpSimplex xmodel, CoinIndexedVector
xdj1, const CoinlndexedVector *pi2, CoinlndexedVector *dj2, double refer-
enceln, double devex, unsigned int xreference, double xweights, double scale-
Factor)

Updates second array for steepest and does devex weights.

Other

* CoinBiglndex * startPositive () const

Return starts of +1s.

* CoinBiglndex * startNegative () const

Return starts of - 1.

Constructors, destructor

* ClpPlusMinusOneMatrix ()

Default constructor.

¢ virtual ~ClpPlusMinusOneMatrix ()

Destructor.

Copy method
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* ClpPlusMinusOneMatrix (const ClpPlusMinusOneMatrix &)

The copy constructor.

¢ ClpPlusMinusOneMatrix (const CoinPackedMatrix &)

The copy constructor from an CoinPlusMinusOneMatrix.

* ClpPlusMinusOneMatrix (int numberRows, int numberColumns, bool colum-
nOrdered, const int xindices, const CoinBigIndex xstartPositive, const Coin-
Biglndex xstartNegative)

Constructor from arrays.

* ClpPlusMinusOneMatrix (const ClpPlusMinusOneMatrix &wholeModel,
int numberRows, const int xwhichRows, int numberColumns, const int
s*whichColumns)

Subset constructor (without gaps).

* ClpPlusMinusOneMatrix & operator= (const ClpPlusMinusOneMatrix &)
* virtual ClpMatrixBase * clone () const

Clone.

e virtual ClpMatrixBase * subsetClone (int numberRows, const int
swhichRows, int numberColumns, const int xwhichColumns) const
Subset clone (without gaps).

e void passinCopy (int numberRows, int numberColumns, bool colum-
nOrdered, int xindices, CoinBiglndex xstartPositive, CoinBigIndex
xstartNegative)

pass in copy (object takes ownership)

¢ virtual bool canDoPartialPricing () const

Says whether it can do partial pricing.

* virtual void partialPricing (ClpSimplex xmodel, double start, double end, int
&bestSequence, int &numberWanted)

Partial pricing.

Protected Attributes

Data members

The data members are protected to allow access for derived classes.

¢ CoinPackedMatrix * matrix_
For fake CoinPackedMatrix.
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* int x lengths_
* CoinBiglndex * startPositive_

Start of +1’s for each.

* CoinBigIndex * startNegative_
Start of -1’s for each.

e int x indices_

Data -1, then +1 rows in pairs (row==-1 if one entry).

¢ int numberRows_

Number of rows.

¢ int numberColumns_

Number of columns.

¢ bool columnOrdered_

True if column ordered.

3.63.1 Detailed Description

This implements a simple +- one matrix as derived from ClpMatrixBase.

Definition at line 18 of file ClpPlusMinusOneMatrix.hpp.

3.63.2 Constructor & Destructor Documentation

3.63.2.1 ClpPlusMinusOneMatrix::ClpPlusMinusOneMatrix ()

Default constructor.

3.63.2.2 ClpPlusMinusOneMatrix::ClpPlusMinusOneMatrix ( const
ClpPlusMinusOneMatrix & )

The copy constructor.

3.63.2.3 ClpPlusMinusOneMatrix::ClpPlusMinusOneMatrix ( const
CoinPackedMatrix & )
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The copy constructor from an CoinPlusMinusOneMatrix.

If not a valid matrix then getIndices will be NULL and startPositive[0] will have num-
ber of +1, startPositive[1] will have number of -1, startPositive[2] will have number of
others,

3.63.2.4 ClpPlusMinusOneMatrix::ClpPlusMinusOneMatrix ( const
ClpPlusMinusOneMatrix & wholeModel, int numberRows, const int
x whichRows, int numberColumns, const int x whichColumns )

Subset constructor (without gaps).

Duplicates are allowed and order is as given

3.63.3 Member Function Documentation

3.63.3.1 virtual bool ClpPlusMinusOneMatrix::isColOrdered ( ) const
[virtual]

Whether the packed matrix is column major ordered or not.

Implements ClpMatrixBase.

3.63.3.2 virtual CoinBigIndex ClpPlusMinusOneMatrix::getNumElements ( )
const [virtual]

Number of entries in the packed matrix.

Implements ClpMatrixBase.

3.63.3.3 virtual int ClpPlusMinusOneMatrix::getNumCols ( ) const
[inline, wvirtual]

Number of columns.
Implements ClpMatrixBase.
Definition at line 30 of file ClpPlusMinusOneMatrix.hpp.
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3.63.3.4 virtual int ClpPlusMinusOneMatrix::getNumRows ( ) const
[inline, wvirtual]

Number of rows.
Implements ClpMatrixBase.
Definition at line 34 of file ClpPlusMinusOneMatrix.hpp.

3.63.3.5 virtual const doublex ClpPlusMinusOneMatrix::getElements ()
const [virtuall]

A vector containing the elements in the packed matrix.

Note that there might be gaps in this list, entries that do not belong to any major-
dimension vector. To get the actual elements one should look at this vector together
with vectorStarts and vectorLengths.

Implements ClpMatrixBase.

3.63.3.6 virtual const int+ ClpPlusMinusOneMatrix::getIndices ( ) const
[inline, wvirtual]

A vector containing the minor indices of the elements in the packed matrix.

Note that there might be gaps in this list, entries that do not belong to any major-
dimension vector. To get the actual elements one should look at this vector together
with vectorStarts and vectorLengths.

Implements ClpMatrixBase.
Definition at line 48 of file ClpPlusMinusOneMatrix.hpp.

3.63.3.7 virtual const int+x ClpPlusMinusOneMatrix::getVectorLengths ( )
const [virtuall]

The lengths of the major-dimension vectors.

Implements ClpMatrixBase.
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3.63.3.8 virtual void ClpPlusMinusOneMatrix::deleteCols ( const int numbDel,
const int x indDel ) [virtuall]

Delete the columns whose indices are listed in indDel.

Implements ClpMatrixBase.

3.63.3.9 virtual void ClpPlusMinusOneMatrix::deleteRows ( const int
numbDel, constint x indDel ) [virtual]

Delete the rows whose indices are listed in indDel.

Implements ClpMatrixBase.

3.63.3.10 virtual int ClpPlusMinusOneMatrix::appendMatrix ( int number,
int type, const CoinBigIndex x starts, constint x index, const
double x element, int numberOther = -1 ) [virtual]

Append a set of rows/columns to the end of the matrix.

Returns number of errors i.e. if any of the new rows/columns contain an index that’s
larger than the number of columns-1/rows-1 (if numberOther>0) or duplicates If 0 then
rows, 1 if columns

Reimplemented from ClpMatrixBase.

3.63.3.11 virtual CoinBiglndexx ClpPlusMinusOneMatrix::dubiousWeights (
const ClpSimplex x model, int « inputWeights ) const [virtuall]

Given positive integer weights for each row fills in sum of weights for each column
(and slack).

Returns weights vector

Reimplemented from ClpMatrixBase.
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3.63.3.12 virtual void ClpPlusMinusOneMatrix::rangeOfElements ( double
& smallestNegative, double & largestNegative, double &
smallestPositive, double & largestPositive ) [virtual]

Returns largest and smallest elements of both signs.
Largest refers to largest absolute value.

Reimplemented from ClpMatrixBase.

3.63.3.13 virtual void ClpPlusMinusOneMatrix::unpackPacked ( ClpSimplex
x model, CoinlndexedVector * rowArray, int column ) const
[virtual]

Unpacks a column into an Coinlndexedvector in packed foramt Note that model is
NOT const.

Bounds and objective could be modified if doing column generation (just for this vari-
able)

Implements ClpMatrixBase.

3.63.3.14 virtual void ClpPlusMinusOneMatrix::setDimensions ( int numrows,
int numcols ) [virtual]

Set the dimensions of the matrix.

In effect, append new empty columns/rows to the matrix. A negative number for either
dimension means that that dimension doesn’t change. Otherwise the new dimensions
MUST be at least as large as the current ones otherwise an exception is thrown.

Reimplemented from ClpMatrixBase.

3.63.3.15 virtual void ClpPlusMinusOneMatrix::times ( double scalar, const
double * x, double x y ) const [virtual]

Returny + A % scalar xxiny.

Precondition

x must be of size numColumns ()
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y must be of size numRows ()

Implements ClpMatrixBase.

3.63.3.16 virtual void ClpPlusMinusOneMatrix::transposeTimes ( double
scalar, const double * x, double x y ) const [virtual]

Returny + x * scalar x Ainy.

Precondition

x must be of size numRows ()
y must be of size numColumns ()

Implements ClpMatrixBase.

3.63.3.17 virtual void ClpPlusMinusOneMatrix::transposeTimes ( const
ClpSimplex x model, double scalar, const CoinIndexedVector
* x, CoinIndexedVector x y, CoinIndexedVector x z ) const
[virtual]

Return x * scalar * A + yinz.

Can use y as temporary array (will be empty at end) Note - If x packed mode - then z
packed mode Squashes small elements and knows about ClpSimplex

Implements ClpMatrixBase.

3.63.3.18 virtual void ClpPlusMinusOneMatrix::transposeTimesByRow (
const ClpSimplex x model, double scalar, const CoinIndexedVector
* X, CoinIndexedVector x y, CoinlndexedVector x z ) const
[virtual]

Return x % scalar % A + yinz.

Can use y as temporary array (will be empty at end) Note - If x packed mode - then
z packed mode Squashes small elements and knows about ClpSimplex. This version
uses row copy
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3.63.3.19 virtual void ClpPlusMinusOneMatrix::subsetTransposeTimes
( const ClpSimplex x model, const CoinIndexedVector * x,
const CoinIndexedVector x y, CoinIndexedVector x z ) const
[virtual]

Return x *A in z but just for indices in y.
Note - z always packed mode

Implements ClpMatrixBase.

3.63.3.20 virtual ClpMatrixBasex ClpPlusMinusOneMatrix::subsetClone ( int
numberRows, const int x whichRows, int numberColumns, const int
* whichColumns ) const [virtual]

Subset clone (without gaps).
Duplicates are allowed and order is as given
Reimplemented from ClpMatrixBase.

The documentation for this class was generated from the following file:

* ClpPlusMinusOneMatrix.hpp

3.64 ClpPredictorCorrector Class Reference

This solves LPs using the predictor-corrector method due to Mehrotra.

#include <ClpPredictorCorrector.hpp>
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Inheritance diagram for ClpPredictorCorrector:

ClpModel
A

ClplInterior
A

ClpPredictorCorrector

Collaboration diagram for ClpPredictorCorrector:
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Public Member Functions
Description of algorithm

e int solve ()

Primal Dual Predictor Corrector algorithm.

Functions used in algorithm

* CoinWorkDouble findStepLength (int phase)
findStepLength.

» CoinWorkDouble findDirectionVector (const int phase)

findDirectionVector.

e int createSolution ()

createSolution. Creates solution from scratch (- code if no memory)

* CoinWorkDouble complementarityGap (int &numberComplementarityPairs,
int &numberComplementarityltems, const int phase)

complementarityGap. Computes gap

* void setupForSolve (const int phase)

setupForSolve.

e void solveSystem (CoinWorkDouble sxregionl,  CoinWorkDouble
sregion2, const CoinWorkDouble sxregionlln, const CoinWorkDouble
sxregion2In, const CoinWorkDouble *saveRegionl, const CoinWorkDouble
xsaveRegion2, bool gentleRefine)

Does solve.

¢ bool checkGoodMove (const bool doCorrector, CoinWorkDouble &best-
NextGap, bool allowIncreasingGap)

sees if looks plausible change in complementarity

¢ bool checkGoodMove2 (CoinWorkDouble move, CoinWorkDouble &best-
NextGap, bool allowIncreasingGap)

: checks for one step size

* int updateSolution (CoinWorkDouble nextGap)

updateSolution. Updates solution at end of iteration

¢ CoinWorkDouble affineProduct ()
Save info on products of affine deltaT+deltaW and deltaSxdeltaZ.
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* void debugMove (int phase, CoinWorkDouble primalStep, CoinWorkDouble

dualStep)

See exactly what would happen given current deltas.

3.64.1 Detailed Description

This solves LPs using the predictor-corrector method due to Mehrotra. It also uses

multiple centrality corrections as in Gondzio.

See; S. Mehrotra, "On the implementation of a primal-dual interior point method",
SIAM Journal on optimization, 2 (1992) J. Gondzio, "Multiple centraility corrections
in a primal-dual method for linear programming", Computational Optimization and

Applications",6 (1996)

It is rather basic as Interior point is not my speciality

It inherits from Clplnterior. It has no data of its own and is never created - only cast

from a ClplInterior object at algorithm time.
It can also solve QPs

Definition at line 37 of file ClpPredictorCorrector.hpp.

3.64.2 Member Function Documentation

3.64.2.1 int ClpPredictorCorrector::solve ( )

Primal Dual Predictor Corrector algorithm.
Method
Big TODO

3.64.2.2 void ClpPredictorCorrector::solveSystem ( CoinWorkDouble x
regionl, CoinWorkDouble x region2, const CoinWorkDouble
x regionlIn, const CoinWorkDouble x region2In, const
CoinWorkDouble x saveRegionl, const CoinWorkDouble x
saveRegion2, bool gentleRefine )

Does solve.
regionl is for deltaX (columns+rows), region2 for deltaPi (rows)

The documentation for this class was generated from the following file:
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¢ ClpPredictorCorrector.hpp

3.65 ClpPresolve Class Reference

This is the Clp interface to CoinPresolve.
#include <ClpPresolve.hpp>

Collaboration diagram for ClpPresolve:

CipEventHandier

eventandier_ ~

3
VB
[
I |
‘ \I

factorization_

‘CipPrimaiColumnPivot
[ CioNetwoasis
/
matrix model_
ClpMatrixBase - e -
e - G
e progress. B
blockStruct et~ — — ~ 2%~ _ [ CipPackedMatrxd | ¢_ columnCopy_ Tl -7
rowCopy___ _ _ _ scaledMatric_ aRowPeL
ClpPackeaMatric2 |4~~~ T model_ ClpDualRowPivot
strParam e -

ovjective_ 71!
trustedUserPointer_, X ~ -
- - v \ Al mnhnmi % .
CipTrustedData R ! Vs
rowNames. ! Ve -

CipDisasterHandler

_ disastorArea_

columnNames_ VO e~ oNonLinearcost
sta:basic_string char > stasting - — - ST _ | sidivector stasting > @ - — . originaModel_
r* «_presolvedhodel,
= <stastring > -~
Soz ==~ - - - [ cipPresoive
saveFile_ I

Tl T o Te

Public Member Functions
Main Constructor, destructor

* ClpPresolve ()

Default constructor.

¢ virtual ~ClpPresolve ()

Virtual destructor.

presolve - presolves a model, transforming the model

and saving information in the ClpPresolve object needed for postsolving.

CipFactorization

networkBasis_ _

This underlying (protected) method is virtual; the idea is that in the future, one
could override this method to customize how the various presolve techniques are

applied.
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This version of presolve returns a pointer to a new presolved model. NULL if in-
feasible or unbounded. This should be paired with postsolve below. The advantage
of going back to original model is that it will be exactly as it was i.e. 0.0 will not
become 1.0e-19. If keeplntegers is true then bounds may be tightened in original.
Bounds will be moved by