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Chapter 1

Bug List

Class ConfigFile (p. 168) On some platforms scanning may hang if an empty string
is contained in the input file.
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Chapter 2

Directory Hierarchy

2.1 Directories

This directory hierarchy is sorted roughly, but not completely, alphabetically:

Alphabet . . . . . . . . e
include . . . . . ..
BraidGroup . . . . . . . ...
include . . . . . .. e

CryptoAE . . . . .
include . . . . . . . ..
CryptoKL . . . . . .
include . . . . . ..
CryptoShftConj . . . . . . . . . . . e
include . . . . . ..

Equation . . . . . . . .
include . . . . . . . e
Experiments . . . . . . . . . .. e
include . . . . . . L



Directory Hierarchy

FreeMetabelianGroup . . . . . . . . .. . .. . 34
include . . . . . . L 50
general . . . ... e 35
include . . . . . . . L 49
Graph . . . . . . e 36
include . . . . . . . L 48
Graphics . . . . . . . . e 37
include . . . . . . . L 47
GIoup . . . . . 38
include . . . . . . L 46
HigmanGroup . . . . . . . .. . L 39
include . . . . . . . L 45
Maps. . . . . e 63
include . . . . . . . L 44
ranlib . ... 64
include . . . . . . . L 43
SbgpFG . . . . e 65
include . . . . . . L 51
StringSimilarity . . . . . ... L. 66
include . . . . . . .. 42
TheGrigorchukGroup . . . . . . . ... ... ... . 67
include . . . . . .. 41
ThompsonGroup . . . . . . . . . . . i e 68
include . . . . . . . L 40
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Chapter 3

Namespace Index

3.1 Namespace List

Here is a list of all namespaces with brief descriptions:

I 1 11 . o 69
AAGChallenge . . . . . . . . .. 70
BG . . 72
Graphs . . . . .. 73
msgs (Errors outputhandling ) . . . . ... ... ... ... ... ..., 78
PC 80
RMap (Namespace for random map generating methods ) . . . . .. .. .. 84

WhiteheadAutoSet . . . . . .. ... 85
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Chapter 4

Class Index

4.1 Class Hierarchy

This inheritance list is sorted roughly, but not completely, alphabetically:

AAGProtocollnstance . . . . . . . . ...
AdvDehnAlgorithm . . . . . . . . . ... ...
AEKeyExchange . . . . ... ... ... . ... ...
Almage . . . . . . . e

Clmage . . .. . . . . . e
CLUTImage . . . . . . . . . .. i et
GRImage . ... ... . . . . . e
GRLUTImage . . . . . . . . . . o et

Alphabet . . . . . . . . e

FiniteAlphabet . . . . . . ... ... ... L
InfiniteAlphabet . . . . . . .. .. ... oL

AParser . . ... L
StraightLineProgramWord::Assertion . . . . . . ... ... ... ......
AutoSet . ...

NielsenAutoSet . . . . . . . . . . e
RestrictedWhiteheadAutoSet . . . . . . . . ... ... ... ... ..
WhiteheadAutoSetType2 . . . . . . . . . .. oo

BalancedTree< Obj > . . . . . . ... ... . ... ..
BG::BGMonomial . . . ... ... .. ... ..
BKLLeftNormalForm . . . . . ... .. ... ... .. .. ..........
BKLRightNormalForm . . . . . ... ... ... ... ... . .......
BraidDrawPDF . . . . . . . . ...
BraidGroup . . . . . . . ..
BraidNode . . . . . . . . . .. e
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BSets . . . e 147
BalancedTree< Obj >::BTNode . . . ... ... ... ... ......... 149
PC::Col . . . . o 162
PC::PowerCircuitCompMatrix::ColHdr . . . . . ... ... ... ...... 164
CommDivider . . . . . . . ... 165
compMaps . . . . .. e e 167
ConfigFile . . . . . . . . . . .. 168
ConstWordlterator . . . . . . . . . . . .. L 172
CutVertices . . . . . . . o o i 176
DCBraidReduction . . . . . .. ... ... 181
DDL . . . . 183
DDLNode . . . . . . . . 185
DehornoyForm . . . . . . . . ... 187
dump<T> . . . . . e 190
Dump . . .. .. 192
Equation . . . . . . . . e 195
FoldDetails . . . . . . . . . . . 200
Graphs::FoldDetails< VertexType, EdgeType > . . . . . . ... ... .. .. 202
FPGroup . . . . . . . . . 204
FRDFIT . . . . . e 209
FreeGroup . . . . . . . . . e 211
FreeMetabelianGroupAlgorithms . . . . . . . . . ... ... ... .. .... 214
FSAEdge . . .. . . . . . . . e 222
FSAState . . . . . . . . 231
GraphDrawingAttributes . . . . . . . . . .. ... 246
GraphEdge . . . . . . . . . . . 251
IntLabeledEdge . . . . . . .. . .. ... 277
PlanarGraphIntLabelledEdge . . . . . ... .. ... ... ...... 392
PlanarGraphEdge . . . . . . . . . . .. .. ... .. 388
PlanarGraphIntLabelledEdge . . . . . . ... .. ... ........ 392
GraphState . . . . . . . . ... 258
GraphVertex< EdgeType > . . . . . . . ... ... ... ... ... ..... 260
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::intColHdr . . . . 275
PC::PowerCircuitGraph::IntMarking . . . . . ... ... ... ... ..... 280
PC::PowerCircuitCompMatrix::IntMarking . . . . . .. ... ... ... .. 281
PC::PowerCircuitCompMatrix::IntNode . . . . . . .. ... ... ... ... 283
PC::PowerCircuitGraph::IntNode . . . . . . ... ... ... ... ...... 284
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::intRowHdr . . . 285
KLProtocollnstance . . . . . . . . . . .. . .. L e 287
ICommDivider . . . . .. ... .. 291
LengthAttackBase . . . . . . . . . . .. .. 301
LengthAttack_Al . . . . . . . . . . 292
LengthAttack_A2 . . . . . . . .. . 295
LengthAttack_ A3 . . . . . . . . . ... 298
Levenstein . . . . . . . . . . 303
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LinkedBraidStructure . . . . . . . . . . .. .. ... 305
LinkedBraidStructureTransform . . . . . . ... ... .. ... ....... 312
LookUpTable . . . . . . . .. . .. . e 315
ItStr . . e e e e e 317
LUTImage . . . . . . . . . . . 318
CLUTImMAage . . . . .« o oot e e e e e e e e e e 159
GRLUTImage . . . . . . . . . . et e et e 266
Map . . . . 320
_gnu cxxixmap_hash . . ... Lo 328
PC:Marking . . . . . . . . e 329
MatrixFp . . . . . . 333
MaxCommutePartition . . . . . .. .. .. .. .. .. ... ... ... 336
MotivePattern . . . . . . . . ... e e 338
MotivePatternWrapper . . . . . . ... ... Lo 339
PC::Node . . . . . . . . . e 344
PC::PowerCircuitGraph::NodeUsedByType . . . . ... ... ... ..... 346
ObjectOf<Rep > . . . . . . . . . e 348
ObjectOf< FSARep > . . . . . . . . o 348
FSA . . e 216
ObjectOf< GraphConceptRep< VertexType, EdgeType > > . . . . ... .. 348
Graphs::GraphConcept< VertexType, EdgeType > . . . . ... .. ... 235
ObjectOf< GraphRep > . . . . . . . . . ... .. ... 348
Graph . . . . . . . e 233
ObjectOf< PowerWordRep > . . . . . . . . . .. ... ... L. 348
PowerWord . . . . . . . . ... 431
ObjectOf< WordRep > . . . . . . . . . . . 348
Word . . . . . e 642
ThompsonGroupFNormalForm . . . . . . ... ... ... ... ... 556
PairDistanceSimilarityTest . . . . . . ... ... ... ... ... ... . 351
PairGenerator . . . . . . . . . ... 353
AAGKeyPairGenerator . . . . . . .. ... 87
RandomPairGenerator . . . . . . . . ... ... ... ... .. ...... 463
Parser . . . . . . . . 355
Partition . . . . . . . . . .. e 357
UniformPartition . . . . . . . ... ... ... ... 614
PBar . . . . . e 358
PDFPage . . . . . . . . . . . e 360
PDFPageObject . . . . . . . . . . . 365
PDFPageObjectLine . . . . . . . .. . ... ... ... ... .. ..., 366
udPDFPageObjectCircle . . . . ... ... ... ... ... ....... 598
udPDFPageObjectline . . . . . . .. ... ... ... ... ...... 602
udPDFPageObjectHorizLine . . . . . . ... ... ... ... .... 600
udPDFPageObjectVertLine . . . . . . ... ... ... ........ 612
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udPDFPageObjectRect . . . . . . ... ... ... .. .. ... ... 605
udPDFPageObjectSquare . . . . . . .. ... .. ... ... ..... 608
udPDFPageObjectText . . . . . . ... ... ... .. ... ....... 610
PDFStructure . . . . . .. ... 368
Permutation . . . . .. ... 371
Perturbation . . . . ... ... L 387
PC::PowerCircuit . . . . . .. . ... .. 395
PC::PowerCircuitCompMatrix . . . . .. ... ... .. ... ...... 404
PC::PowerCircuitGraph . . . . . . . ... ... ... ... ... 418
StraightLineProgramWord::Production . . . . . . .. ... ... ... .... 446
QuadEquationTranformationGraph . . . . . . . ... ... ... ... .... 448
quadruple< T1, T2, T3, T4 > . . . . . . . . .. i 452
quintuple< T1, T2, T3, T4, TS > . . . . . . . . . .. 455
RandLib . . . . . . . .. o 458
RandLibURG . . . . . .. ... . . . 460
RefCounter . . . . . . . . . . . . . 466
FSARep . . . . . o 224
GraphRep . . . . . . . . ... 255
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PowerWordRep . . . . . . . . ... ... Lo 440
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RGB . . . 472
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ShftConjKeylInstanceGarside . . . . . . . . .. .. ... ... ... ..... 481
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StraightLineProgramWord . . . . . . ... .. ... ... ... .. . ... . 507
StringScrambler . . . . ... L 519
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UniformScrambler . . . ... ... ... ..o 615
WordMultiplyScrambler . . . . . ... ... L oo 666
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Chapter 5

Class Index

5.1 Class List

Here are the classes, structs, unions and interfaces with brief descriptions:

AAGKeyPairGenerator . . . . . ... ... ... o oL
AAGProtocollnstance . . . . . . . ... ... L
AdvDehnAlgorithm . . . . . ... ... .. ... ... ... ........
AEKeyExchange . ... .. ... ... .. ... ... .. .. .. ...
Almage . . . . . . ..
Alphabet (Implements an abstract interface for all alphabet realizations )
AParser . . . . .
StraightLineProgramWord::Assertion (Structure used in function equal()
(P-512)only ) . . . ..
AutoSet (Abstract interface for a set of Maps (Automorphisms) ) . . . . . . .
BalancedTree< Obj > (Class BalancedTree (p.111) (container class in-
tended to keep an ordered sequence of objects, supports fast n logn
NINSErtions) ) . . . . . . . . e e e e e e e e e
BG::BGMonomial . . . . .. ... ... .. o
BKLLeftNormalForm (Birman-Ko-Lee left normal form) . . . . . ... ..
BKLRightNormalForm ((Contains errors!!! Not to be used yet) Birman-
Ko-Leerightnormalform) . . . . ... ... ... .. ... ....
BraidDrawPDF (Class for drawing a braid on n strands as a square table ) . .
BraidGroup (Class BraidGroup (p.140) (defines a representation of a
Braid Group)// ) . . . . . . . .
BraidNode (Defines a crossing in a linked braid structure// ) . . . . ... ..
BSets (Implements construction of the initial commuting sets of subgroup
GENETALOLS ) . .« ¢ . v vt e e e e e e e e e e e e e
BalancedTree< Obj >::BTNode . . . . . ... ... ... ... ......
CImage . . . . . . . . . e
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CLUTImAage . . . .. . . . . . it e e e e e e 159
PC::Col . . . . . . 162
PC::PowerCircuitCompMatrix::ColHdr . . . .. ... ... ... ... .. 164
CommDivider . . . ... ... ... ... ... . 165
compMaps (Implements a comparison operator of twomaps ) . . . ... .. 167
ConfigFile (Implements a mechanism for passing parameters from a config-

urationfile ) . . . . . . .. 168
ConstWordIterator . . . . ... ... .. ... ... ... .. 172
CutVertices (Implements an algorithm to find all articulation points of a

graph//) . . . . e 176
DCBraidReduction . . . .. ... ... ... oo 181
DDL . . . 183
DDLNode . . . .. . .. .. .. 185
DehornoyForm (Dehornoy Form of a braid word (aka/ handle free form) ) . 187
dump<T > . ... .. e 190
Dump . . . . . e 192
EditingDistance (Implements the Editing (Levenstein (p. 303)) distance be-

tweentwowords ) . . . . . ... e 193
Equation . .. ... ... ... ... .. 195
FiniteAlphabet (Implements a finite size alphabet) . . . . . . . ... .. .. 199
FoldDetails . . . . . . . .. ... ... ... 200
Graphs::FoldDetails< VertexType, EdgeType > . . . .. ... ... ... 202
FPGroup (Class FPGroup (p. 204) (finitely presented group) ) . . . . . . . . 204
FRDFIT . . . . . . 209
FreeGroup . . . . . . . . . . . . . .. 211

FreeMetabelianGroupAlgorithms (Static class FreeMetabelianGroupAl-
gorithms (p.214) encapsulates algorithms for FreeMetabelian-

Group groupsS ) .« v v o e e e e e e e e e e 214
FSA . . 216
FSAEdge . . . . . . . . . . . 222
FSARep . . . . . 224
FSAState . . . . . . . . .. 231
Graph . . . .. 233
Graphs::GraphConcept< VertexType, EdgeType > (The main class for

graphtypes) . . . . . . . . ... 235
Graphs::GraphConceptRep< VertexType, EdgeType > (Representation

classforgraphtypes) . . . . . . . .. ... ... ... 240
GraphDrawingAttributes . . . . . . .. ... ... ... .......... 246
GraphEdge (Defines non-labelled edge of the directed graph ) . . . . . . .. 251
GraphRep . . . . . . . . . .. 255
GraphState . . . . . .. .. ... 258
GraphVertex< EdgeType > (Graph (p.233) vertex ) . . . .. ... .. .. 260
GRImage . . . . . . . .. .. .. 262
GRLUTImage . . . . ... . . . . . .. ittt 266

HammingDistance (Implements the Hamming distance between two words ) 268
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HammingDistanceCyclic (Implements the Hamming distance between two
cyclicwords) . . . . .. . . 270
InfiniteAlphabet (Implements an infinite size alphabet) . . . ... ... .. 272
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::intColHdr . 275
IntLabeledEdge (Defines labelled (by integer) edge of the directed graph ) . 277

PC::PowerCircuitGraph::IntMarking . . . . . ... ... .. ... ... 280
PC::PowerCircuitCompMatrix::IntMarking . . . . . ... ... ... .. 281
PC::PowerCircuitCompMatrix::IntNode . . . . . . . ... ... ... .. 283
PC::PowerCircuitGraph::IntNode . . . . . . . ... ... ... ...... 284
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::intRowHdr 285
KLProtocollnstance . . . . . . .. ... .. ... ... ... ... 287
ICommDivider . . . . . .. ... ... 291

LengthAttack_A1 (Implements Length-based attack on AAG protocol ) . . . 292
LengthAttack_A2 (Implements Length-based attack on AAG protocol ) . . . 295
LengthAttack_A3 (Implements Length-based attack on AAG protocol ) . . . 298
LengthAttackBase (Basis interface for classes implementing the Length-

Basedattack ) . . . . . . . .. .. ... ... 301
Levenstein (A class for computing the Levenstein (p. 303) distance between

tWowords ) . . . .. e e e 303
LinkedBraidStructure . . . . . ... ... ... ... ... ..., . 305
LinkedBraidStructureTransform . ... ... ... ... ......... 312
LookUpTable . . .. ... .. . .. .. ... ... .. ... 315
Itstr (Implements a comparison operator on two strings ) . . . . . . . . . .. 317
LUTImage . . .. .. . . . . . . . e e 318
Map (Defines a representation of a map between two sets of words ) . . . . . 320
_gnu cxxzmap_hash . . ... o000 328
PC::Marking . . . .. . ... 329
MatrixFp . . . . . . . . e 333
MaxCommutePartition . . . . . . ... .. ... ... ... ... 336
MotivePattern . . . . . . . .. ... 338
MotivePatternWrapper . . . . . . . . ... ... ... ... 339
NielsenAutoSet (Implements a set of Nielsen automorphisms of a free group ) 341
PC::Node . . . . . . . . . 344
PC::PowerCircuitGraph::NodeUsedByType . ... ... ......... 346
ObjectOf<Rep > . . . . . . . . . .o 348
PairDistanceSimilarityTest (Implements a hypothesis testing that two

words a similar according to some given criteria ) . . . . . . . . .. 351
PairGenerator (Abstract interface for classes defining sword pairs similari-

HES ) o o o e e e e e e 353
Parser . . . . . . .. 355
Partition . . . . . .. ... .. ... 357
PBar . . . . . . e 358
PDFPage (Class implements a page of a pdf document) . . ... ... ... 360
PDFPageObject (Implements interface for PDF drawing objects ) . . . . . . 365
PDFPageObjectLine (Class for pfd lineobject) . . .. ... ... ... .. 366
PDFStructure (Implements a pdf document consisting of several pages ) . . 368
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Permutation (Permutation (p.371)) . . ... .. ... ... ... ..... 371
PermutationEnumerator . . . . . . ... ... ... ... ... ... .. 382
Perturbation . . . . .. .. .. ... ... 387

PlanarGraphEdge (Defines non-labelled edge of the directed planar graph ) 388
PlanarGraphIntLabelledEdge (Defines non-labelled edge of the directed

planargraph) . . . . . . ... ... oL 392
PC::PowerCircuit . . . . . . . . ... ... 395
PC::PowerCircuitCompMatrix . .. ... .. ... ... ......... 404
PC::PowerCircuitGraph . . . .. ... ... ... .. ... ... ..... 418
PowerWord . . ... ... ... ... ... oo 431
PowerWordRep . . . .. . ... ... ... ... 440
StraightLineProgramWord::Production (A production for a rule of a com-

POSItION SYSteM ) . . . . . . ... e 446
QuadEquationTranformationGraph . . . . ... ... ... ....... 448
quadruple< T1, T2, T3, T4 > . .. . . . ... ... ... ... . ..., 452
quintuple< T1, T2, T3, T4, TS > . ... ... ... ... ......... 455
RandLib (Static wrapper class for RANDLIB Library ) . . . . .. ... ... 458
RandLibURG (A wrapper class for RANLIB Library ) . . . ... ... ... 460
RandomPairGenerator (Implements a class for generating pseudo-random

pairsof words) . . . . . ... 463
RefCounter . . . . . . . ... . . ... 466
RestrictedWhiteheadAutoSet (Implements a so-called restricted set of

Whitehead automorphisms of a free group) . . . . ... ... ... 469
RGB . . . 472
PC::Row . . . . . o 474
PC::PowerCircuitCompMatrix::RowHdr . . . . . . . ... ... ..... 476
ShftConjKeyInstance . . . . ... ... ... ... ............. 478
ShftConjKeyInstanceGarside (Container for public and private informa-

tion in Dehornoy’s authentification protocol ) . . . . .. .. .. .. 481
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE > . . . ... .. 484
StraightLineProgramWord (Class StraightLineProgramWord (p.507) ) . 507
StringScrambler . . . . . ... ..o Lo 519
StringSimilarityMeasure (Abstract interface for a class implementing

string (Word (p. 642)) similarity measure ) . . . .. ... ... .. 520
SubgroupFG . . . . . ... 522
SubwordEditingDistanceCyclic (Implements the Editing distance between

twocyclicwords ) . . . . . . ... o 529
SubwordHammingDistanceCyclic (Implements the Hamming distance be-

tweentwocyclicwords) . . . . . ... Lo 531
SubwordScrambler . . . . . ... ... L 533

TheGrigorchukGroupAlgorithms (Static class TheGrigorchukGroupAl-
gorithms (p.535) encapsulates algorithms for the original Grig-
orchuk group ). . . . . . . . ... 535

ThLeftNormalForm (Defines a representation of a left Garside normal form ) 541
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ThompsonGroupFNormalForm (Class ThompsonGroupFNormalForm
(p- 556) (defines a representation of a normal form of an element of

the Thompson’s group F (infinitely generated))//) . . . . . . .. .. 556
ThRightNormalForm (Defines a representation of a right Garside normal

form) . . . . . . e 560
Permutation::triple . . . ... ... ... ... . ... ... ... ... . 576
triple< T1, T2, T3> . . . . . . ... ... 577
TripleDecompositionProtocollnstance (Definition of the class TripleDe-

compositionProtocollnstance (p.580) ) . . . . . ... ... .. .. 580

TTP_Conf (Set of parameters required to construct the protocol instance ) . . 586
TTPAttack (This is an implementation of an attack on TTP algorithm for
generating public sets of generators of the Algebraic Eraser proto-

col) . . e 588
TTPLBA . . . . . 592
TTPTuple (Implements tuples corresponding to the putput of TTP algorithm ) 594
udPDFPageObjectCircle (Class implements a square pdf object) . . . . . . 598
udPDFPageObjectHorizLine (Class implements a horizontal line pdf ob-

JECL) o o 600
udPDFPageObjectLine (Class implements pdf line object) . . . .. .. .. 602
udPDFPageObjectRect (Class implements a rectangle pdf object) . . . . . 605
udPDFPageObjectSquare (Class implements a square pdf object) . . . .. 608
udPDFPageObjectText (Class for pdf textobject) . . . .. ... ... ... 610
udPDFPageObjectVertLine (Class implements a vertical line pdf object ) . . 612
UniformPartition . . . ... ... ... ... ... ... ... .. 614
UniformScrambler . . . .. ... ... ... ... 00 L. 615
Value (Implements data types of parameters obtained from a configuration

file) . . . 617
VectorEnumerator (Class VectorEnumerator (p.620)) . . . . .. ... .. 620
Whitehead AutoSetType2 (Implements the set of Whitehead automorphisms

oftypell) . . . . . . . 625
WhiteheadGraph (Interface class for Whitehead graphs ) . . . . . ... .. 628
WhiteheadMinimization (Implements a greedy procedure of reducing a

word to its minimal length ) . . . . . . ... .. ... ... ... 631

WhiteheadMultiGraph (Whitehead Multi-Graph (Not implemented yet) ) . 634
WhiteheadSimpleGraph (Implements Whitehead Simple graph (i.e. no

multiple edges or loops allowed) ) . . .. ... ... ... ..... 635
Word (Class Word (p. 642) (defines a representation of a Word (p. 642) over

agroup alphabet)// ). . . . . . ... 642
WordDraw (CREATES A PPM image of a table for braidword ) . . . . . . . 658
WordlIterator . . . . . .. .. ... 662
WordMultiplyScrambler . . . . . . ... ... ... ............ 666
WordPairComparison (Implements a probabilistic measure for comparing

twowords ) . .. ... .. 668
WordRep . . . . . . . . e 671
YYSTYPE . . . . 679
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Chapter 6

File Index

6.1 File List

Here is a list of all files with brief descriptions:

Alphabet/include/Alphabeth . . . . . ... ... 0L 681
Alphabet/include/AlphabetBisonGrammarh . . ... ... .. ... ... 683
Alphabet/include/Parserh . . . . . . ... ... ... ... ... ... .. 685
Alphabet/include/WordBisonGrammarh . . . ... ... ... ... ... 686
BraidGroup/include/BKLLeftNormalForm.h . . . . ... ... ... ... 687
BraidGroup/include/BKLRightNormalForm.h . . . . . . . . ... ... .. 688
BraidGroup/include/BraidGroup.h . . . . ... ... ... ... ... ... 689
BraidGroup/include/DehornoyForm.h . . . . . . ... .. ... ... ... 690
BraidGroup/include/DehornoyForm_old.h . . . . . . ... . ... ... .. 691
BraidGroup/include/LinkedBraidStructureh . . . . . .. ... ... ... 692
BraidGroup/include/LinkedBraidStructure_oldh . . . . ... .. ... .. 693
BraidGroup/include/ShortBraidForm.h . . . . . . . ... ... ... ... 694
BraidGroup/include/ShortBraidForm_old.h . . . . . ... ... ... ... 695
BraidGroup/include/ThLeftNormalForm.h . . . . . . ... ... ... ... 696
BraidGroup/include/ThRightNormalForm.h . . . . . . ... ... ... .. 697
BraidGroup/include/ThRightNormalFormAlgorithms.h . . . . . . . . .. 698
CryptoAAG/include/AAGChallengeGeneration.h . . . . . .. .. ... .. 699
CryptoAAG/include/AAGKeyGenerationh . . .. ... ... ... . ... 700
CryptoAAG/include/LengthAttack.h . . . . .. ... ... ... ...... 701
CryptoAAG/include/MajorDump.h . . . . . . . ... ... ... ...... 703
CryptoAE/include/AEProtocol.lh . . . . . . ... ... ... ... .. ... 704
CryptoAE/include/TTPAttack.h . . . . . . ... ... ... .. ...... 705
CryptoKL/include/KLKeyGenerationh . . . ... ... ... ... ... .. 706
CryptoShftConj/include/ShftConjKeyGeneration.h . . . . . . ... .. .. 707

CryptoShftConj/include/ShftConjKeyGenerationGarside.h . . . . . . .. 708
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CryptoTripleDecomposition/include/TripleDecompositionKeyGeneration.h

709
Elt/include/PowerWord.h . . . . . . ... ... ... ... . ... ... . 710
Elt/include/PowerWordIteratorh . . . . . . ... ... ... ....... 711
Elt/include/PowerWordRep.h . . . . . . . ... ... ... ... ... 712
Elt/include/Word.h . . . . . . . ... .o 713
Elt/include/WordIteratorh . . . . .. ... ... ... ... ... ... .. 714
Elt/include/WordRep.h . . . . . . ... . ... ... ... . 715
Equation/include/Equation.h . . . . . . . ... o000 716
Equation/include/QuadEquatTransformationGraph.h . . . . . ... . .. 717
Experiments/include/AAGKeyPairGeneratorh . . .. ... ... ... .. 718
Experiments/include/DCBraidReductionh . . . . . . ... ... ... ... 719
Experiments/include/DDL.h . . . . . .. .00 0oL 720
Experiments/include/FRDFIT.h . . . . .. ... ... ... . ........ 721
FreeGroup/include/FreeGroup.h . . . . ... ... ... ... ....... 722
FreeGroup/include/StraightLineProgramWord.h . . . . . . . ... .. .. 723
FreeGroup/include/WhiteheadGraph.h . . . . . . ... ... ... ... .. 724
FreeMetabelianGroup/include/FreeMetabelianGroupAlgorithms.h . . . . 726
general/include/BalancedTree.h . . . . . . . ... ... ... L. 727
general/include/ConfigFile.h . . . . . . ... ... ... 0 L. 728
general/include/dump.h . . . .. 00000000 729
general/include/errormsgs.h . . . . . . ... 730
general/include/FormatOutputh . . . . . .. ... ... ... ... . ... 731
general/include/ObjectOf.h . . . . . ... ... .. ... L. 732
general/include/Permutation.h . . . . .. ... . 000000 733
general/include/PermutationEnumeratorh . . . . . ... ... ... ... 734
general/include/ProgressBarh . . . . . . .. ... 000000 735
general/include/RefCounter.h . . . . . . .. ... o000 736
general/include/taples.h . . . . . .. ... oL L oo 737
general/include/VectorEnumeratorh . . . . . .. ... ... 00 738
Graph/include/FSAh . . . . . . .. 739
Graph/include/FSARep.h . . . . . . . ..o 740
Graph/include/Graph.h . . . . . .. ..o 741
Graph/include/GraphAlgorithms.h . . . . . .. ... ... ... 0. 743
Graph/include/GraphConcept.h . . . . . . . ... ... ... .. ..... 745
Graph/include/GraphConceptAlgorithms.h . . . . . . . ... ... .. .. 746
Graph/include/GraphDrawingAttributes.h . . . . . .. .. ... ... ... 748
Graph/include/GraphRep.h . . . . . . ... ... oo, 749
Graph/include/GraphType.h . . . . . . . . ... ... 0oL, 750
Graph/include/RandomFSA.h . . . . . . . . ... ... ... L. 754
Graphics/include/AImage.h . . . . . ... ... oo oL 755
Graphics/include/PDFgraphingh . . . . . ... ... ... ... ...... 757
Graphics/include/WordDraw.h . . . . . . . ... ..., 758
Group/include/AdvDehnAlgorithm.h . . . . . . . ... ... . 0oL 759
Group/include/FPGroup.h . . . . . . ... ... ... ... ... ... ... 760
HigmanGroup/include/BaumslagGersten.h . . . . . . . . ... ... .. .. 761
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HigmanGroup/include/PowerCircuith . . . . . . ... .. ... .. ... .. 762
HigmanGroup/include/PowerCircuitCompMatrix.h . . . . . . .. ... .. 763
HigmanGroup/include/PowerCircuitGraph.h . . . . . ... ... ... .. 764
HigmanGroup/include/Sign.h . . . . . . .. ... 765
HigmanGroup/include/SignMatrix.h . . . . .. ... ... ... ... ... 766
Maps/include/Map.h . . . . . . ..o o 767
Maps/include/WhiteheadAutoSet.h . . . . . . . ... ... ... 768
ranlib/include/edflibh . . . . . .o 770
ranlib/include/ranlib.h . . . . . ..o o000 775
ranlib/include/RanlibCPP.h . . . . . . . . ... ... ... ... 778
SbgpFG/include/SubgroupFG.h . . . . . . ... .. ... .. ... 779
SbgpFG/include/WhiteheadGraph.h . . . . . .. .. ... ... ... .. 725
StringSimilarity/include/Levenstein.h . . . . . . . ... ... .. 0., 780
StringSimilarity/include/MotivePatternWrapperh . . . . .. ... .. .. 781
StringSimilarity/include/PairDistanceTesth . . . . . ... ... ... ... 782
StringSimilarity/include/SimilarityMeasures.h . . . . . . ... ... .. .. 783
StringSimilarity/include/StringScramblers.h . . . . . . ... .0 L. 785
TheGrigorchukGroup/include/TheGrigorchukGroupAlgorithms.h . . . . . 786
ThompsonGroup/include/ThompsonGroupFNormalForm.h . . . . . . .. 787
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* file FSARep.h
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¢ file AAGKeyPairGenerator.h
* file DCBraidReduction.h

« file DDL.h

« file FRDFIT.h
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7.32 Equation/include/ Directory Reference

Files

* file Equation.h
* file QuadEquatTransformationGraph.h
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7.33 Elt/include/ Directory Reference

Files

¢ file PowerWord.h

¢ file PowerWordIterator.h
¢ file PowerWordRep.h

¢ file Word.h

file WordIterator.h

file WordRep.h
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7.34 CryptoTripleDecomposition/include/ Directory
Reference

Files

* file TripleDecompositionKeyGeneration.h
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7.35 CryptoShftConj/include/ Directory Reference

Files

« file ShftConjKeyGeneration.h
« file ShftConjKeyGenerationGarside.h
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7.36 CryptoKL/include/ Directory Reference

Files

* file KLKeyGeneration.h
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7.37 CryptoAE/include/ Directory Reference

Files

¢ file AEProtocol.h
¢ file TTPAttack.h
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7.38 CryptoAAG/include/ Directory Reference

Files

* file AAGChallengeGeneration.h
* file AAGKeyGeneration.h

* file LengthAttack.h

* file MajorDump.h
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7.39 BraidGroup/include/ Directory Reference

Files

¢ file BKLLeftNormalForm.h

« file BKLRightNormalForm.h

* file BraidGroup.h

¢ file DehornoyForm.h

¢ file DehornoyForm_old.h

¢ file LinkedBraidStructure.h

¢ file LinkedBraidStructure_old.h
¢ file ShortBraidForm.h

¢ file ShortBraidForm_old.h

¢ file ThLeftNormalForm.h

« file ThRightNormalForm.h

« file ThRightNormalFormAlgorithms.h
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7.40 Alphabet/include/ Directory Reference

Files

* file Alphabet.h

* file AlphabetBisonGrammar.h
« file Parser.h

* file WordBisonGrammar.h
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7.41 Maps/ Directory Reference

Directories

e directory include
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7.42 ranlib/ Directory Reference

Directories

o directory include
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7.43 SbgpFG/ Directory Reference

Directories

e directory include
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7.44 StringSimilarity/ Directory Reference

Directories

o directory include
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7.45 TheGrigorchukGroup/ Directory Reference

Directories

e directory include
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7.46 ThompsonGroup/ Directory Reference

Directories

o directory include
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8.1 _ gnu_cxx Namespace Reference

Classes

e struct map_hash



70 Namespace Documentation

8.2 AAGChallenge Namespace Reference

Functions

* vector< Word > getDpSubgroup (int N, int Pgens, const vector< Word >
&Prelts, const pair< vector< Word >, vector< Word > > &genComps, int
conjLen)

* Word getDelta (int i, int ¢)

* pair< vector< Word >, vector< Word > > getSgGenComponentsRandom
(int Pgens, int ¢, int k, int len)

* pair< vector< Word >, vector< Word > > getSgGenComponentsSquares
(int Pgens, int c, int k)

* Word randomSubgroupWord (int N, const vector< Word > &sg)

* Word specialSubgroupWord (const Word &a, const Word &t, int n)

* Word specialSubgroupWordRandom (const Word &a, const Word &t, int
len)

* vector< Word > generateSubgroup (int c, int k, int comp_len)

* Word generateKeyDecomp (int n)

Generated on Mon Sep 26 18:43:45 2011 for CRyptography And Groups (CRAG) by Doxygen



8.2 AAGChallenge Namespace Reference 71

8.2.1
8.2.1.1

8.2.1.2

8.2.1.3

8.2.14

8.2.1.5

8.2.1.6

8.2.1.7

8.2.1.8

8.2.1.9

Function Documentation
Word AAGChallenge::generateKeyDecomp (int r)

vector<Word> AAGChallenge::generateSubgroup (int ¢, int &, int
comp_len)

Word AAGChallenge::getDelta (int i, int ¢)

vector<Word> AAGChallenge::getDpSubgroup (int &V, int Pgens,
const vector< Word > & Prelts, const pair< vector< Word >, vector<
Word > > & genComps, int conjLen)

pair< vector<Word>,vector<Word> >
AAGChallenge::getSgGenComponentsRandom (int Pgens, int ¢, int k,
int len)

pair< vector<Word>,vector<Word> >
AAGChallenge::getSgGenComponentsSquares (int Pgens, int ¢, int k)

Word AAGChallenge::randomSubgroupWord (int N, const vector<
Word > & sg)

Word AAGChallenge::specialSubgroupWord (const Word & a, const
Word & ¢, int n)

Word AAGChallenge::specialSubgroup WordRandom (const Word & a,
const Word & ¢, int len)
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8.3 BG Namespace Reference

Classes

 struct BGMonomial

Functions

* bool solveWPinBG (PowerCircuit +pc, std::list< BGMonomial > &input)
* bool solveWPinBG (PowerCircuit *pc, std::string input)

8.3.1 Function Documentation
8.3.1.1 bool BG::solveWPinBG (PowerCircuit * pc, std::string input)

The input is a string consisting of the letters a, b, t and their inverses A, B, T. An empty
instance of PowerCircuit is needed, too.

8.3.1.2 bool BG::solveWPinBG (PowerCircuit * pc, std::list< BGMonomial >
& input)
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8.4 Graphs Namespace Reference

Classes

¢ class GraphConceptRep

Representation class for graph types.

¢ class GraphConcept
The main class for graph types.

¢ struct FoldDetails

Functions

* template<class VertexType , class EdgeType >
ostream & operator<< (ostream &os, const GraphConcept< VertexType, Ed-
geType > &G)

Output the graph.

* template<class Graph >
map< int, typename Graph::edge_type > getGeodesicTree_in (const Graph
&graph, int init_v)

Compute directed geodesic tree "inward" to the vertex init_v.

* template<class Graph >
map< int, typename Graph::edge_type > getGeodesicTree_out (const Graph
&graph, int init_v)

Compute geodesic directed tree starting the vertex init_v.

* template<class Graph >
map< int, int > getDistances_out (const Graph &graph, int init_v)

Compute distances from the vertex init_v.

® template<class Graph >
map< int, int > getDistances_in (const Graph &graph, int init_v)

Compute distances to the vertex init_v.

* template<class edge_type >
pair< bool, list< edge_type > > readoffGeodesicTree (const map< int, edge_-
type > &tree, int v)

Function finds a path in the tree starting from the state st_num to the root.
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template<class LabelledGraph , class Constlterator >
int trace (const LabelledGraph &LG, int init_v, Constlterator B, Constlterator
E)

template<class LabelledGraph , class Constlterator >
pair< bool, list< typename LabelledGraph::edge_type > > trace_path (const
LabelledGraph &LG, int init_v, Constlterator B, Constlterator E)

template <class LabelledGraph >

void fold (LabelledGraph &G, set< int > candidates, list< FoldDetails< type-
name LabelledGraph::vertex_type, typename LabelledGraph::edge_type > >
xdetails=NULL)

Fold a labelled graph. To aplly this function the graph edges must have theLabel
defined.

template <class LabelledGraph >

void fold (const LabelledGraph &G, int candidate, list< FoldDetails< type-
name LabelledGraph::vertex_type, typename LabelledGraph::edge type > >
xdetails=NULL)

template <class LabelledGraph >

void fold (const LabelledGraph &G, list< FoldDetails< typename
LabelledGraph::vertex_type, typename LabelledGraph::edge_type > >
xdetails=NULL)

template<class LabelledGraph , class FoldDetailsConstlIterator >
void unfold (LabelledGraph &G, FoldDetailsConstlterator B, FoldDetailsCon-
stlterator E)

Revert the folding.

template<class LabelledGraph , class FoldDetailsConstlterator >

void liftup (const LabelledGraph &graph, int init_vertex, list< typename
LabelledGraph::edge_type > &path, FoldDetailsConstlterator B, FoldDe-
tailsConstlterator E)

Revert the folding.
template <class edge_type >
void reduce_path (int init_vertex, list< edge_type > &path)

Reduce a path (remove all pairs of consequent inverse edges).

8.4.1 Detailed Description

EdgeType must support: e.inverse( v ), where v is the number of the origin
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8.4.2 Function Documentation

8.4.2.1 template<class LabelledGraph > void Graphs::fold
(const LabelledGraph & G, list< FoldDetails< typename
LabelledGraph::vertex_type, typename LabelledGraph::edge_type > >
x details = NULL) [inline]

Definition at line 457 of file GraphConceptAlgorithms.h.
References fold().

8.4.2.2 template<class LabelledGraph > void Graphs::fold (const
LabelledGraph & G, int candidate, list< FoldDetails< typename
LabelledGraph::vertex_type, typename LabelledGraph::edge_type > >
x details = NULL) [inline]

Definition at line 448 of file GraphConceptAlgorithms.h.
References fold().

8.4.2.3 template<class LabelledGraph > void Graphs::fold (LabelledGraph
& G, set< int > candidates, list< FoldDetails< typename
LabelledGraph::vertex_type, typename LabelledGraph::edge_type > >
x details = NULL) [inline]

Fold a labelled graph. To aplly this function the graph edges must have theLabel de-
fined. The graph is not folded if there is a vertex and two different edges leaving it
equally labelled. In that event "fold" pinches end-points of these edges.

Definition at line 404 of file GraphConceptAlgorithms.h.
Referenced by fold().

8.4.2.4 template<class Graph > map< int, int > Graphs::getDistances_in
(const Graph & graph, intinit_v) [inline]

Compute distances to the vertex init_v.

Definition at line 213 of file GraphConceptAlgorithms.h.

8.4.2.5 template<class Graph > map< int, int > Graphs::getDistances_out
(const Graph & graph, intinit_v) [inline]

Compute distances from the vertex init_v.

Definition at line 155 of file GraphConceptAlgorithms.h.
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8.4.2.6 template<class Graph > map< int , typename Graph::edge_type
> Graphs::getGeodesicTree_in (const Graph & graph, int init_v)
[inline]

Compute directed geodesic tree "inward" to the vertex init_v. Returns a list of edges
that form a a geodesic subtree of a graph directed to the vertex init_vert. If init_vert is
reachable from V if and only if result[V] is defined.

Definition at line 33 of file GraphConceptAlgorithms.h.

8.4.2.7 template<class Graph > map< int, typename Graph::edge_type >
Graphs::getGeodesicTree_out (const Graph & graph, int init_v)
[inline]

Compute geodesic directed tree starting the vertex init_v. Returns a list of edges that
form a a geodesic subtree of a graph directed to the vertex init_vert. If init_vert is
reachable from V if and only if result[V] is defined.

Definition at line 95 of file GraphConceptAlgorithms.h.

8.4.2.8 template<class LabelledGraph , class FoldDetailsConstIterator
> void Graphs::liftup (const LabelledGraph & graph, int
init_vertex, list< typename LabelledGraph::edge_type > & path,
FoldDetailsConstlIterator B, FoldDetailsConstlterator £) [inline]

Revert the folding.

Definition at line 498 of file GraphConceptAlgorithms.h.

References reduce_path().

8.4.2.9 template<class VertexType , class EdgeType > ostream&
Graphs::operator<< (ostream & os, const GraphConcept<
VertexType, EdgeType > & G) [inline]

Output the graph. To use this function a function ostreamé& operator << ( ostream& 0s
, const EdgeType& E ) must be defined. Otherwise you will get an error when linking.

Definition at line 346 of file GraphConcept.h.

8.4.2.10 template<class edge_type > pair< bool , list< edge_type > >
Graphs::readoffGeodesicTree (const map< int, edge_type > & tree,
intv) [inline]

Function finds a path in the tree starting from the state st_num to the root.
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Definition at line 271 of file GraphConceptAlgorithms.h.

8.4.2.11 template<class edge_type > void Graphs::reduce_path (int init_vertex,
list< edge_type > & path) [inline]

Reduce a path (remove all pairs of consequent inverse edges).

Definition at line 574 of file GraphConceptAlgorithms.h.

Referenced by liftup().

8.4.2.12 template<class LabelledGraph , class ConstlIterator > int
Graphs::trace (const LabelledGraph & LG, int init_ v, Constlterator
B, Constlterator E) [inline]

Definition at line 294 of file GraphConceptAlgorithms.h.

8.4.2.13 template<class LabelledGraph , class Constlterator > pair< bool ,
list< typename LabelledGraph::edge_type > > Graphs::trace_path
(const LabelledGraph & LG, int init_v, Constlterator B,
Constlterator £) [inline]

Definition at line 333 of file GraphConceptAlgorithms.h.

8.4.2.14 template<class LabelledGraph , class FoldDetailsConstlterator > void
Graphs::unfold (LabelledGraph & G, FoldDetailsConstlterator B,
FoldDetailsConstIterator E) [inline]

Revert the folding.

Definition at line 480 of file GraphConceptAlgorithms.h.
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8.5 msgs Namespace Reference

Errors output handling.

Functions

* void error (const char *msg)

Print a message to the standard error output.

* void error (const string &msg)

Print a message to the standard error output.

* bool error (bool exp, const char *msg)

Conditional output of an error message to the standard error output.

* void warn (const char xmsg)

Print a message to the standard error output.

8.5.1 Detailed Description

Errors output handling.

8.5.2 Function Documentation

8.5.2.1 bool msgs::error (bool exp, const char x msg) [inline]

Conditional output of an error message to the standard error output. Prints an error
message if exp is not true. This function will go into infinite loop (freeze) so one

can get a stack backtrace when debugging.

Parameters:

exp - boolean expression.

msg - the error message.

Definition at line 49 of file errormsgs.h.

8.5.2.2 void msgs::error (const string & msg) [inline]

Print a message to the standard error output. This function will go into infinite loop
(freeze) so one can get a stack backtrace when debugging.
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Parameters:

msg - the error message.

Definition at line 35 of file errormsgs.h.

8.5.2.3 void msgs::error (const char x msg) [inline]

Print a message to the standard error output. This function will go into infinite loop
(freeze) so one can get a stack backtrace when debugging.

Parameters:

msg - the error message.

Definition at line 23 of file errormsgs.h.

Referenced by Map::generatinglmages(), = WhiteheadSimpleGraph::getCount(),
Map::Map(), and Map::setGeneratinglmages().

8.5.2.4 void msgs::warn (const char x« msg) [inline]
Print a message to the standard error output.

Parameters:

msg - the error message.

Definition at line 65 of file errormsgs.h.
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8.6 PC Namespace Reference

Classes

* class Node

* class Marking

* class PowerCircuit

* class PowerCircuitCompMatrix
¢ class PowerCircuitGraph

* struct Row

* struct Col

* class SignMatrix

Typedefs

* typedef char Sign

Functions

* void addSigns (const Sign &op1, const Sign &op2, Sign &result, Sign &carry)
* int compareSigns (const Sign &opl, const Sign &op2)

* int signTolnt (const Sign &s)

* Sign negateSign (const Sign &s)

* std::string signToString (const Sign &s)

Variables

* const Sign ZERO =0

* const Sign PLUS =1

* const Sign MINUS =2

e const Row UNDEFINED_ROW
 const Col UNDEFINED_COL

8.6.1 Detailed Description

This package implements power circuits in two different ways. The first one uses
compact representation of markings as defined in [1]. The tree containing all markings
is stored not as a graph but as a matrix to improve access time. This implementation is
asymptotically optimal.

The other implementation (PowerCircuitGraph (p.418)) stores the graph by adja-
cency lists and resembles the less technical approach chosen in [2]. Markings, too,
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are stored as lists. This implementation does not make use of compact representations.
Thus, it is not theoretically optimal, but usually faster for typical inputs as it uses a lot
of overhead.

Both power-circuit-classes are derived from the abstract class PowerCircuit (p. 395)
and can be used interchangably.

To perform calculations with power circuits, create an instance of one of the above
classes. The PowerCircuit (p. 395) class provides methods to create markings, per-
form reduction, insert edges into the graph (connect), and other tasks.

Markings work like references to the respective internal representations. Thus the as-
signment operator does not create a deep copy of a marking. However all arithmetic
operations create new markings, so you can keep the old ones. It is also not necessary
(and not possible) to delete markings (in the PowerCircuitGraph (p. 418) class once
there is no marking pointing onto an internal marking, its memory is automatically
deallocated). Just make sure that you create markings only for the time you really need
them.

To get an idea of how to use power circuits, you might want to take a look at the
examples included in this package, where power circuits are used to solve the word
problem in certain groups.

In order to use the draw method you need graphviz installed on your computer (down-
load from http://www.graphviz.org/). This method creates a postscript file
with a graphical depiction of the graph.

The documentation is created with doxygen (see
http://www.stack.nl/~dimitri/doxygen/index.html). To cre-
ate the documentation in html and latex format use "doxygen". You can change the
settings for the documentation in the file "Doxyfile". If "Doxyfile" does not exist, use
"doxygen -g" to create it.

Authors:

Juern Laun
Armin Weiss

A lot of the theoretical background of power circuits is due to Sasha Ushakov. We thank
him for his helpful advice, and also for the invitation to th Stevens Institute where parts
of this implementation were developed.

[1] V. Diekert, J. Laun, A. Ushakov. Efficient algorithms for highly compressed
data: The Word (p.642) Problem in Higman’s Group is in P. Preprint, 2011.
http://arxiv.org/abs/1103.1232

[2] V. Diekert, J. Laun, A. Ushakov. Efficient algorithms for highly compressed data:
The Word (p. 642) Problem in Higman’s Group is in P. Conference version, to appear,
2011.
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8.6.2 Typedef Documentation
8.6.2.1 typedef char PC::Sign

Type for storing signs, i.e., members of the set {-1,0,+1}.

Definition at line 19 of file Sign.h.

8.6.3 Function Documentation

8.6.3.1 void PC::addSigns (const Sign & op1, const Sign & op2, Sign & result,
Sign & carry)

8.6.3.2 int PC::compareSigns (const Sign & op1, const Sign & op2)
8.6.3.3 Sign PC::negateSign (const Sign & s)

8.6.3.4 int PC::signTolnt (const Sign & s)

8.6.3.5 std::string PC::signToString (const Sign & s)

8.6.4 Variable Documentation

8.6.4.1 const Sign PC::MINUS =2

Definition at line 22 of file Sign.h.

Referenced by PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE
>::printMatrix().

8.6.4.2 const Sign PC::PLUS =1

Definition at line 21 of file Sign.h.

Referenced by PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE
> ::printMatrix().

8.6.4.3 const Col PC::UNDEFINED_COL

Definition at line 27 of file SignMatrix.h.

8.6.4.4 const Row PC::UNDEFINED_ROW

Definition at line 26 of file SignMatrix.h.
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83

8.6.4.5 const Sign PC::ZERO =0

Definition at line 20 of file Sign.h.
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8.7 RMap Namespace Reference

Namespace for random map generating methods.

Functions

* Map getRandomWhiteheadAuto (int n)

Returns a randomly generated Whitehead automorphism.

* Map getRandomAuto (int n, int 1)

Returns a randomly generated automorhism of a given length.

8.7.1 Detailed Description

Namespace for random map generating methods.

8.7.2 Function Documentation
8.7.2.1 Map RMap::getRandomAuto (int n, int /)
Returns a randomly generated automorhism of a given length.

Parameters:

n - the rank of a free group

I - the number of Whitehead automorphisms

8.7.2.2 Map RMap::getRandomWhiteheadAuto (int n)
Returns a randomly generated Whitehead automorphism.

Parameters:

n - the rank of a free group

Returns:

returns a randomly generated Whitehead automorphism
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8.8 WhiteheadAutoSet Namespace Reference

Functions

* Word reduceBy (const Word &w, const SetOfMaps &theSet)

Reduce the length of a given word by automorphisms form a set.

8.8.1 Function Documentation

8.8.1.1 Word WhiteheadAutoSet::reduceBy (const Word & w, const
SetOfMaps & theSet)

Reduce the length of a given word by automorphisms form a set. Tries to reduce the
length of a given word by applying automorphisms from a set. Will return if a shorter
word is found

Note, it does not return the minimal length word.

Parameters:

w - the initial word to be reduced.

theSet - set of automorphisms to reduce by.

Returns:

a shorter word if found, original word otherwise.
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Chapter 9

Class Documentation

9.1 AAGKeyPairGenerator Class Reference

#include <AAGKeyPairGenerator.h>Inheritance diagram for AAGKey-
PairGenerator::

‘ PairGenerator ‘

T

‘ AAGKeyPairGenerator ‘

Public Member Functions

* AAGKeyPairGenerator (int n, int min_len, int max_len, int n_sg_gens, int a_-
decomp, int b_decomp)
e pair< Word, Word > getFalsePair ()

Returns a pair of words that are not similar under specified criteria.

¢ pair< Word, Word > getTruePair ()

Returns a pair of words similar under specified criteria.

Private Attributes

¢ int nGens
¢ int minLen



88 Class Documentation

* int maxLen

* int nSgGens

* int AliceDecompositionLength
* int BobDecompositionLength

9.1.1 Detailed Description

Definition at line 20 of file AAGKeyPairGenerator.h.

9.1.2 Constructor & Destructor Documentation

9.1.2.1 AAGKeyPairGenerator::AAGKeyPairGenerator (int n, int min_len,
int max_len, int n_sg_gens, int a_decomp, int b_decomp) [inline]

Definition at line 23 of file AAGKeyPairGenerator.h.

9.1.3 Member Function Documentation

9.1.3.1 pair<Word,Word> AAGKeyPairGenerator::getFalsePair ()
[inline, wvirtual]

Returns a pair of words that are not similar under specified criteria.
Implements PairGenerator (p.353).

Definition at line 31 of file AAGKeyPairGenerator.h.

References AliceDecompositionLength, BobDecompositionLength, AAGProtocolln-
stance::getAliceConjSbgp(), AAGProtocollnstance::getAlicePublicSbgp(), maxLen,
minLen, nGens, and nSgGens.

9.1.3.2 pair<Word,Word> AAGKeyPairGenerator::getTruePair ()
[inline, wvirtual]

Returns a pair of words similar under specified criteria.
Implements PairGenerator (p.353).

Definition at line 61 of file AAGKeyPairGenerator.h.

References AliceDecompositionLength, BobDecompositionLength, AAGProtocolln-
stance::getAliceConjSbgp(), AAGProtocollnstance::getAlicePublicSbgp(), maxLen,
minLen, nGens, and nSgGens.
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9.1.4 Member Data Documentation

9.1.4.1 int AAGKeyPairGenerator::AliceDecompositionLength [private]
Definition at line 96 of file AAGKeyPairGenerator.h.

Referenced by getFalsePair(), and getTruePair().

9.1.4.2 int AAGKeyPairGenerator::BobDecompositionLength [private]
Definition at line 97 of file AAGKeyPairGenerator.h.

Referenced by getFalsePair(), and getTruePair().

9.1.4.3 int AAGKeyPairGenerator::maxLLen [private]

Definition at line 94 of file AAGKeyPairGenerator.h.

Referenced by getFalsePair(), and getTruePair().

9.1.4.4 int AAGKeyPairGenerator::minLen [private]

Definition at line 93 of file AAGKeyPairGenerator.h.

Referenced by getFalsePair(), and getTruePair().

9.14.5 int AAGKeyPairGenerator::nGens [private]

Definition at line 92 of file AAGKeyPairGenerator.h.

Referenced by getFalsePair(), and getTruePair().

9.1.4.6 int AAGKeyPairGenerator::nSgGens [private]

Definition at line 95 of file AAGKeyPairGenerator.h.
Referenced by getFalsePair(), and getTruePair().

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

» Experiments/include/AAGKeyPairGenerator.h
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9.2

AAGProtocollnstance Class Reference

#include <AAGKeyGeneration.h>

Public Member Functions

AAGProtocolInstance (int N, const vector< Word > &aSbgp, const vector<
Word > &bSbgp, const Word &aDecomp, const Word &bDecomp, bool use-
Form=true)

vector< Word > getAlicePublicSbgp () const

vector< Word > getBobPublicSbgp () const

vector< Word > getAliceConjSbgp () const

vector< Word > getBobConjSbgp () const

Word getAliceKey () const

Word getBobKey () const

Word getSharedKey () const

void printStats (ostream &out)

Static Public Member Functions

static AAGProtocollnstance random (int N, int num_gens, int min_len, int
max_len, int AliceDecompositionLength, int BobDecompositionLength)

static AAGProtocollnstance challenge (int N, int sg_conj_len, int c, int k, int
key_len)

Static Private Member Functions

static Word generateHardProductOfGenerators (int num_gens, int product_-
length)

Function generates a hard key.

Private Attributes

vector< Word > AlicePublicShgp
vector< Word > BobPublicSbgp
Word AliceKeyDecomposition

Word BobKeyDecomposition

Word AliceKey

Word BobKey

vector< Word > AliceConjugatedSbgp
vector< Word > BobConjugatedSbgp
Word theSharedKey
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9.2.1 Detailed Description

Definition at line 23 of file AAGKeyGeneration.h.

9.2.2 Constructor & Destructor Documentation

9.2.2.1 AAGProtocolInstance::AAGProtocollnstance (int N, const vector<
Word > & aSbgp, const vector< Word > & bSbgp, const Word &
aDecomp, const Word & bDecomp, bool useForm = true)

9.2.3 Member Function Documentation

9.2.3.1 static AAGProtocolInstance AAGProtocollnstance::challenge (int N,
int sg_conj_len, intc, intk, int key_len) [static]

9.2.3.2 static Word AAGProtocollnstance::generateHardProductOfGenerators
(int num_gens, int product_length) [static, private]

Function generates a hard key.

9.2.3.3 vector< Word > AAGProtocolInstance::getAliceConjSbhgp () const
[inline]

Definition at line 54 of file AAGKeyGeneration.h.

References AliceConjugatedSbgp.

Referenced by AAGKeyPairGenerator::getFalsePair(), and AAGKeyPairGenera-
tor::getTruePair().

9.2.3.4 Word AAGProtocollnstance::getAliceKey () const [inline]

Definition at line 57 of file AAGKeyGeneration.h.

References AliceKey.

9.2.3.5 vector< Word > AAGProtocolInstance::getAlicePublicSbgp () const
[inline]

Definition at line 52 of file AAGKeyGeneration.h.

References AlicePublicSbgp.

Referenced by AAGKeyPairGenerator::getFalsePair(), and AAGKeyPairGenera-
tor::getTruePair().
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9.2.3.6 vector< Word > AAGProtocollnstance::getBobConjShgp () const
[inline]

Definition at line 55 of file AAGKeyGeneration.h.
References BobConjugatedSbgp.

9.2.3.7 Word AAGProtocollnstance::getBobKey () const [inline]

Definition at line 58 of file AAGKeyGeneration.h.
References BobKey.

9.2.3.8 vector< Word > AAGProtocolInstance::getBobPublicSbgp () const
[inline]

Definition at line 53 of file AAGKeyGeneration.h.
References BobPublicSbgp.

9.2.3.9 Word AAGProtocollnstance::getSharedKey () const [inline]

Definition at line 59 of file AAGKeyGeneration.h.

References theSharedKey.

9.2.3.10 void AAGProtocollnstance::printStats (ostream & out)
9.2.3.11 static AAGProtocollnstance AAGProtocolInstance::random (int N, int

num_gens, int min_len, int max_len, int AliceDecompositionLength,
int BobDecompositionLength) [static]

9.2.4 Member Data Documentation

9.24.1 vector< Word > AAGProtocolInstance::AliceConjugatedSbhgp
[private]

Definition at line 99 of file AAGKeyGeneration.h.

Referenced by getAliceConjSbgp().

9.24.2 Word AAGProtocollnstance::AliceKey [private]

Definition at line 96 of file AAGKeyGeneration.h.
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Referenced by getAliceKey().

9.2.4.3 Word AAGProtocolInstance::AliceKeyDecomposition [private]

Definition at line 93 of file AAGKeyGeneration.h.

9.2.4.4 vector< Word > AAGProtocollnstance::AlicePublicSbgp [private]
Definition at line 90 of file AAGKeyGeneration.h.

Referenced by getAlicePublicSbgp().

9.24.5 vector< Word > AAGProtocollnstance::BobConjugatedSbgp
[private]

Definition at line 100 of file AAGKeyGeneration.h.

Referenced by getBobConjSbgp().

9.2.4.6 Word AAGProtocollnstance::BobKey [private]

Definition at line 97 of file AAGKeyGeneration.h.

Referenced by getBobKey().

9.2.4.7 Word AAGProtocollnstance::BobKeyDecomposition [private]

Definition at line 94 of file AAGKeyGeneration.h.

9.2.4.8 vector< Word > AAGProtocollnstance::BobPublicSbgp [private]

Definition at line 91 of file AAGKeyGeneration.h.
Referenced by getBobPublicSbgp().

9.2.4.9 Word AAGProtocollnstance::theSharedKey [private]

Definition at line 102 of file AAGKeyGeneration.h.
Referenced by getSharedKey().

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

¢ CryptoAAG/include/AAGKeyGeneration.h
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9.3 AdvDehnAlgorithm Class Reference

#include <AdvDehnAlgorithm.h>

Public Member Functions

* AdvDehnAlgorithm (const FPGroup &G, const Word &w)

* AdvDehnAlgorithm (const FPGroup &G, const set< Word > &gens, const
Word &w)

* const IntLabeledGraph & getFSA () const

bool builtup (set< Word > xconj=0, int coset_limit=100000)

* bool isLoop (const Word &w) const

Private Member Functions

* void addCycle (const Word &w, int origin)

Private Attributes

* const FPGroup theGroup
e const Word theWord

» set< int > checkedStates

IntLabeledGraph theFSA

9.3.1 Detailed Description

Requires a revision. set< int > checkedStates; must be replaced with int lastChecked-
Vertex;

Definition at line 24 of file AdvDehnAlgorithm.h.
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9.3.2 Constructor & Destructor Documentation

9.3.2.1 AdvDehnAlgorithm::AdvDehnAlgorithm (const FPGroup & G, const
Word & w)

9.3.2.2 AdvDehnAlgorithm::AdvDehnAlgorithm (const FPGroup & G, const
set< Word > & gens, const Word & w)

9.3.3 Member Function Documentation

9.3.3.1 void AdvDehnAlgorithm::addCycle (const Word & w, int origin)
[private]

9.3.3.2 bool AdvDehnAlgorithm::builtup (set< Word > * conj = 0, int
coset_limit =100000)

9.3.3.3 const IntLabeledGraph& AdvDehnAlgorithm::getFSA () const
[inline]

Definition at line 47 of file AdvDehnAlgorithm.h.
References theFSA.

9.3.3.4 bool AdvDehnAlgorithm::isLoop (const Word & w) const
9.3.4 Member Data Documentation
9.3.4.1 set< int > AdvDehnAlgorithm::checkedStates [private]

Definition at line 77 of file AdvDehnAlgorithm.h.

9.3.4.2 IntLabeledGraph AdvDehnAlgorithm::theFSA [private]

Definition at line 79 of file AdvDehnAlgorithm.h.
Referenced by getFSA().

9.3.4.3 const FPGroup AdvDehnAlgorithm::theGroup [private]

Definition at line 74 of file AdvDehnAlgorithm.h.
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9.3.4.4 const Word AdvDehnAlgorithm::theWord [private]

Definition at line 75 of file AdvDehnAlgorithm.h.

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

* Group/include/AdvDehnAlgorithm.h
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9.4 AEKeyExchange Class Reference

#include <AEProtocol.h>

Public Member Functions

* AEKeyExchange (int n, int p, const TTPTuple &ttpt)
¢ ProdElement alicePublicKey ()
¢ ProdElement bobPublicKey ()

Static Public Member Functions
« static TTPTuple generateTuples (const TTP_Conf &ttp_conf, const BSets
&bs)
Private Member Functions
¢ ProdElement starMult (const ProdElement &pe, const BurauGenerator
&bg)
¢ ProdElement generatePublicKey (const vector< Word > &v, int r, int m, int
wl)

Private Attributes

¢ int the_n
* int the_p
* TTPTuple theTTPTuple
e MatrixFp M0
9.4.1 Detailed Description

Definition at line 202 of file AEProtocol.h.

9.4.2 Constructor & Destructor Documentation

9.4.2.1 AEKeyExchange::AEKeyExchange (int n, int p, const TTPTuple &
ttpt) [inline]

Definition at line 205 of file AEProtocol.h.
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9.4.3 Member Function Documentation

9.4.3.1 ProdElement AEKeyExchange::alicePublicKey () [inline]
Definition at line 213 of file AEProtocol.h.

References generatePublicKey(), theTTPTuple, and TTPTuple::WL.
9.4.3.2 ProdElement AEKeyExchange::bobPublicKey () [inline]
Definition at line 219 of file AEProtocol.h.

References generatePublicKey(), theTTPTuple, and TTPTuple:: WR.

9.4.3.3 ProdElement AEKeyExchange::generatePublicKey (const vector<
Word > & v, intr, intm, int wl) [private]

Referenced by alicePublicKey(), and bobPublicKey().

9.4.3.4 static TTPTuple AEKeyExchange::generateTuples (const TTP_Conf &
ttp_conf, const BSets & bs) [static]

9.4.3.5 ProdElement AEKeyExchange::starMult (const ProdElement & pe,
const BurauGenerator & bg) [private]

9.4.4 Member Data Documentation
9.4.4.1 MatrixFp AEKeyExchange::M(0 [private]

Definition at line 237 of file AEProtocol.h.

9.4.4.2 int AEKeyExchange::the_ n [private]

Definition at line 234 of file AEProtocol.h.

9.4.4.3 int AEKeyExchange::the_p [private]

Definition at line 235 of file AEProtocol.h.

9.4.4.4 TTPTuple AEKeyExchange::theTTPTuple [private]

Definition at line 236 of file AEProtocol.h.
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Referenced by alicePublicKey(), and bobPublicKey().

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

¢ CryptoAE/include/AEProtocol.h
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9.5 AlImage Class Reference

#include <AImage.h>Inheritance diagram for Almage::

‘ Clmage || GRImage ‘

\ CLUTImage | |GRLUTImage‘

Public Member Functions

* Almage ()

* Almage (int w, int h)

» Almage (const string &in_file_name)

¢ Almage (const Almage &i)

» Almage (const AImage &image, int tlx, int tly, int brx, int bry, bool zero_-
pading)

* int getSize () const

* int getWidth () const

* int getHeight () const

* virtual void saveTo (const string &file_name)=0

¢ virtual IMAGE_TYPE getType () const =0

Protected Attributes

¢ int width
* int height
* int size

9.5.1 Detailed Description

Definition at line 51 of file Almage.h.

9.5.2 Constructor & Destructor Documentation
9.5.2.1 Almage::Almage () [inline]

Definition at line 55 of file AImage.h.

Generated on Mon Sep 26 18:43:45 2011 for CRyptography And Groups (CRAG) by Doxygen



9.5 AImage Class Reference 101

9.5.2.2 Almage::AImage (intw, inth) [inline]

Definition at line 58 of file Almage.h.

9.5.2.3 Almage::AImage (const string & in_file_name) [inline]

Definition at line 62 of file Almage.h.

9.5.2.4 Almage::AImage (const Almage & i) [inline]

Definition at line 65 of file AImage.h.

9.5.2.5 Almage::AImage (const Almage & image, int tlx, int tly, int brx, int
bry, bool zero_pading) [inline]

Definition at line 68 of file Almage.h.

9.5.3 Member Function Documentation
9.5.3.1 int AImage::getHeight () const [inline]

Definition at line 79 of file AImage.h.
References height.
Referenced by WordDraw::draw VerticalGrid(), and WordDraw::WordDraw().

9.5.3.2 int AImage::getSize () const [inline]
Definition at line 75 of file Almage.h.
References size.

9.5.3.3 virtual IMAGE_TYPE AlImage::getType () const [pure virtual]

Implemented in GRImage (p.264), and CImage (p. 155).

9.5.3.4 int Almage::getWidth () const [inline]

Definition at line 77 of file Almage.h.

References width.
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Referenced by WordDraw::WordDraw().

9.5.3.5 virtual void AImage::saveTo (const string & file_name) [pure
virtual]

Implemented in GRImage (p.264), and CImage (p. 156).

9.5.4 Member Data Documentation
9.54.1 int Almage::height [protected]
Definition at line 91 of file Almage.h.

Referenced by getHeight().

9.54.2 int Almage::size [protected]
Definition at line 93 of file Almage.h.

Referenced by getSize(), and GRImage::GRImage().
9.54.3 int Almage::width [protected]

Definition at line 89 of file Almage.h.
Referenced by getWidth().

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

* Graphics/include/AImage.h
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9.6 Alphabet Class Reference

Implements an abstract interface for all alphabet realizations.

#include <Alphabet .h>Inheritance diagram for Alphabet::

| Alphabet |
i
| \
\ FiniteAlphabet | ||nfiniteA|phabet\

Public Member Functions

* virtual int getNum (const string &letter) const =0

Interface for conversion from the letter name to an integer.

e virtual string getLetter (int index) const =0

Interface for conversion from an integer index into the corresponding letter name.

¢ void printWord (ostream &out, const Word &w) const

Output a word in the alphabet letters.

¢ Word readWord (istream &in) const

Read a word from a stream in the alphabet letters.

* void printVector (ostream &out, const vector< Word > &v) const

Output a vector of words in the alphabet letters.

* vector< Word > readVector (istream &in) const

Read a vector of words from a stream in the alphabet letters.

9.6.1 Detailed Description

Implements an abstract interface for all alphabet realizations.

Definition at line 34 of file Alphabet.h.
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9.6.2 Member Function Documentation
9.6.2.1 virtual string Alphabet::getLetter (int index) const [pure virtual]
Interface for conversion from an integer index into the corresponding letter name.

Implemented in InfiniteAlphabet (p.273).

9.6.2.2 virtual int Alphabet::getNum (const string & letter) const [pure
virtual]

Interface for conversion from the letter name to an integer.

Implemented in InfiniteAlphabet (p.273).

9.6.2.3 void Alphabet::printVector (ostream & out, const vector< Word > & v)
const

Output a vector of words in the alphabet letters.

9.6.2.4 void Alphabet::printWord (ostream & out, const Word & w) const

Output a word in the alphabet letters.
Referenced by Word::printOn().

9.6.2.5 vector<Word> Alphabet::readVector (istream & in) const

Read a vector of words from a stream in the alphabet letters.

9.6.2.6 Word Alphabet::readWord (istream & in) const

Read a word from a stream in the alphabet letters.

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

* Alphabet/include/Alphabet.h
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9.7 AParser Class Reference

#include <Parser.h>

Public Member Functions

¢ AParser (istream &in)
¢ ~AParser ()
* void parse ()

e AlnputType getType () const
* FiniteAlphabet getAlphabet () const

Private Attributes

* class AlphabetFlexLexer * localFlexLexer
¢ AlInputType theType
¢ FiniteAlphabet « theAlphabet

9.7.1 Detailed Description

Definition at line 32 of file Parser.h.

9.7.2 Constructor & Destructor Documentation

9.7.2.1 AParser::AParser (istream & in)

9.7.2.2 AParser::~AParser ()

9.7.3 Member Function Documentation

9.7.3.1 FiniteAlphabet AParser::getAlphabet () const

9.7.3.2 AlnputType AParser::getType () const

9.7.3.3 void AParser::parse ()

9.74 Member Data Documentation

9.7.4.1 class AlphabetFlexLexerx AParser::localFlexLexer [private]

Definition at line 41 of file Parser.h.
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9.7.4.2 FiniteAlphabet+ AParser::theAlphabet [private]

Definition at line 43 of file Parser.h.

9.7.4.3 AlnputType AParser::theType [private]

Definition at line 42 of file Parser.h.

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

* Alphabet/include/Parser.h
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9.8 StraightLineProgramWord::Assertion Struct Ref-
erence

Structure used in function equal() (p. 512) only.

Public Member Functions

* Assertion (bool b, int v1, int v2, LongInteger 1)
* bool operator< (const Assertion &A) const
¢ bool similar (const Assertion &A) const

Public Attributes

bool theBasel

true if and only if the vertex 1 comes from the first SLP

¢ int theVertex1

the number of the vertex 1

¢ int theVertex2

the number of the vertex 2

* LongInteger theLength

shift in theVertex 1

Friends

e ostream & operator<< (ostream &os, const Assertion &A)

9.8.1 Detailed Description

Structure used in function equal() (p. 512) only. This structure is used for comparison
of 2 straight line program words (as elements of a semigroup). theVertex1 is a number
of a vertex in the first graph, theVertex2 is a number of a vertex in the second graph,
theBasel is true if theVertex1 is a base vertex, theLength is the distance between the
vertices.

Definition at line 86 of file StraightLineProgramWord.h.
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9.8.2 Constructor & Destructor Documentation

9.8.2.1 StraightLineProgramWord::Assertion::Assertion (bool b, intv1, intv2,
Longlnteger /) [inline]

Definition at line 88 of file StraightLineProgramWord.h.

9.8.3 Member Function Documentation

9.8.3.1 bool StraightLineProgramWord::Assertion::operator< (const Assertion
& A)const [inline]

Definition at line 90 of file StraightLineProgramWord.h.
References theBasel, theL.ength, theVertex1, and theVertex2.

9.8.3.2 bool StraightLineProgramWord::Assertion::similar (const Assertion &
A)const [inline]

Definition at line 108 of file StraightLineProgramWord.h.

References theBasel, theVertex1, and the Vertex2.

9.8.4 Friends And Related Function Documentation

9.8.4.1 ostream& operator<< (ostream & os, const Assertion & A)
[friend]

Definition at line 112 of file StraightLineProgramWord.h.

9.8.5 Member Data Documentation
9.8.5.1 bool StraightLineProgramWord::Assertion::theBasel

true if and only if the vertex 1 comes from the first SLP
Definition at line 118 of file StraightLineProgramWord.h.

Referenced by operator<(), and similar().

9.8.5.2 LonglInteger StraightLineProgramWord::Assertion::theLength

shift in theVertex 1
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Definition at line 127 of file StraightLineProgramWord.h.
Referenced by operator<().

9.8.5.3 int StraightLineProgramWord::Assertion::theVertex1

the number of the vertex 1
Definition at line 121 of file StraightLineProgramWord.h.

Referenced by operator<(), and similar().

9.8.5.4 int StraightLineProgramWord::Assertion::theVertex2

the number of the vertex 2
Definition at line 124 of file StraightLineProgramWord.h.

Referenced by operator<(), and similar().

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

¢ FreeGroup/include/StraightLineProgramWord.h
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9.9 AutoSet Class Reference

Abstract interface for a set of Maps (Automorphisms).

#include <WhiteheadAutoSet.h>Inheritance diagram for AutoSet::

| AutoSet |

t
[ N |

NielsenAutoSet | |RestrictedWhiteheadAutoSet| | WhiteheadAutoSetType2

Public Member Functions

* virtual const SetOfMaps & getSet () const =0

Returns the corresponding set of maps.

9.9.1 Detailed Description

Abstract interface for a set of Maps (Automorphisms).

Definition at line 43 of file Whitehead AutoSet.h.

9.9.2 Member Function Documentation
9.9.2.1 virtual const SetOfMaps& AutoSet::getSet () const [pure virtual]

Returns the corresponding set of maps.

Implemented in NielsenAutoSet (p.342), RestrictedWhiteheadAutoSet (p.470),
and Whitehead AutoSetType2 (p.626).

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

* Maps/include/WhiteheadAutoSet.h
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9.10 BalancedTree< Obj > Class Template Reference

Class BalancedTree (p. 111) (container class intended to keep an ordered sequence of
objects, supports fast n log n ninsertions).

#include <BalancedTree.h>

Classes

¢ struct BTNode

Public Member Functions

¢ BalancedTree ()

Default constructor.

¢ template<class ConstObjlter >
BalancedTree (const ConstObjlter &B, const ConstObjlter &E)

Constructor. Creates a tree for a sequence in range [B,E).

¢ ~BalancedTree ()

Destructor recursively frees memory.

e int size () const
* template<class ConstObjlter >
void insert (int pos, const ConstObjlter &B, const ConstObjlter &E)

Insert a sequence of objects bounded by [B,E) into a position pos.

* void insert (int pos, const Obj &obj)

Insert an object obj into position pos.

¢ list< Obj > getList () const

Get an ordered list of objects stored in a balanced tree.

Private Member Functions

* void getList (BTNode *node, list< Obj > &result) const

Get an ordered list of objects in a subtree with a root node.

* void insert (BTNode x«parent, BTNode xnode, int offset, const Obj &obj)

Insert an onject obj into a subtree with a root node at the offset position offset.
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* void rotateLeft (BTNode xparent, BTNode *child)

Left rotation.

* void rotateRight (BTNode xparent, BTNode *child)

Right rotation.

Private Attributes

* BTNode * theRoot

9.10.1 Detailed Description
template<class Obj> class BalancedTree< Obj >

Class BalancedTree (p. 111) (container class intended to keep an ordered sequence of
objects, supports fast nlogn ninsertions). Typical usage for this class is generation
of trivial elements of groups, where a lot of insertions of relators is performed, i.e.,
start from a trivial word and cosequently insert relators (with their inverses and cyclic
permutations). The result will be a word representing the identity of the group. The
main feature of this class - fast n log n asymptotic insertions which cannot be achieved
using standard vector<...> and list<...>.

Definition at line 34 of file BalancedTree.h.

9.10.2 Constructor & Destructor Documentation

9.10.2.1 template<class Obj > BalancedTree< Obj >::BalancedTree ()
[inline]
Default constructor.

Definition at line 66 of file BalancedTree.h.

9.10.2.2 template<class Obj > template<class ConstObjlter > BalancedTree<
Obj >::BalancedTree (const ConstObjlter & B, const ConstObjlter &
E) [inline]

Constructor. Creates a tree for a sequence in range [B,E).

Definition at line 68 of file BalancedTree.h.

References BalancedTree< Obj >::insert().
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9.10.2.3 template<class Obj > BalancedTree< Obj >::~BalancedTree ()
[inline]

Destructor recursively frees memory.

Definition at line 72 of file BalancedTree.h.

References BalancedTree< Obj >::theRoot.

9.10.3 Member Function Documentation

9.10.3.1 template<class Obj > void BalancedTree< Obj >::getList (BTNode x
node, list< Obj > & resulf) const [inline, private]

Get an ordered list of objects in a subtree with a root node.
Definition at line 128 of file BalancedTree.h.

References BalancedTree< Obj >::getList(), BalancedTree < Obj
>::BTNode::subtreel, BalancedTree< Obj >::BTNode::subtree2, and BalancedTree<
Obj >::BTNode::theObject.

9.10.3.2 template<class Obj > list< Obj > BalancedTree< Obj >::getList ()
const [inline]

Get an ordered list of objects stored in a balanced tree.
Definition at line 113 of file BalancedTree.h.
References BalancedTree< Obj >::theRoot.
Referenced by BalancedTree< Obj >::getList().

9.10.3.3 template<class Obj > void BalancedTree< Obj >::insert (BTNode x
parent, BTNode * node, int offset, const Obj & obj) [inline,
private]

Insert an onject obj into a subtree with a root node at the offset position offset.
Definition at line 136 of file BalancedTree.h.

References BalancedTree< Obj >::BTNode::heightl, BalancedTree< Obj
>::BTNode::height2, BalancedTree< Obj >:insert(), BalancedTree< Obj
>urotateLeft(), BalancedTree< Obj >:rotateRight(), BalancedTree< Obj
>::BTNode::subtreel, BalancedTree< Obj >::BTNode::subtree2, BalancedTree<
Obj >::BTNode::weightl, and BalancedTree< Obj >::BTNode::weight2.
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9.10.3.4 template<class Obj > void BalancedTree< Obj >::insert (int pos,
const Obj & 0bj) [inline]

Insert an object obj into position pos.
Definition at line 105 of file BalancedTree.h.
References BalancedTree< Obj >::insert(), and BalancedTree< Obj >::theRoot.

9.10.3.5 template<class Obj > template<class ConstObjlter > void
BalancedTree< Obj >::insert (int pos, const ConstObjlter & B, const
ConstObjlter & E) [inline]

Insert a sequence of objects bounded by [B,E) into a position pos.
Definition at line 98 of file BalancedTree.h.

Referenced by BalancedTree< Obj >::BalancedTree(), and BalancedTree< Obj
>::insert().

9.10.3.6 template<class Obj > void BalancedTree< Obj >::rotateLeft
(BTNode * parent, BTNode x child) [inline, private]

Left rotation.
Definition at line 168 of file BalancedTree.h.

References BalancedTree< Obj >::BTNode::heightl, BalancedTree< Obj
>::BTNode::height2, BalancedTree< Obj >::BTNode::subtreel, BalancedTree<
Obj >::BTNode::subtree2, BalancedTree< Obj >::theRoot, BalancedTree< Obj
>::BTNode::weightl, and BalancedTree< Obj >::BTNode::weight2.

Referenced by BalancedTree< Obj >::insert().

9.10.3.7 template<class Obj > void BalancedTree< Obj >::rotateRight
(BTNode * parent, BTNode x child) [inline, private]

Right rotation.
Definition at line 217 of file BalancedTree.h.

References BalancedTree< Obj >::BTNode::heightl, BalancedTree< Obj
>::BTNode::height2, BalancedTree< Obj >::BTNode::subtreel, BalancedTree<
Obj >::BTNode::subtree2, BalancedTree< Obj >::theRoot, BalancedTree< Obj
>::BTNode::weightl, and BalancedTree< Obj >::BTNode::weight2.

Referenced by BalancedTree< Obj >::insert().
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9.10.3.8 template<class Obj > int BalancedTree< Obj >::size () const
[inline]
Definition at line 83 of file BalancedTree.h.

References BalancedTree< Obj >::theRoot, BalancedTree< Obj
>::BTNode::weightl, and BalancedTree< Obj >::BTNode::weight2.

9.10.4 Member Data Documentation

9.104.1 template<class Obj > BTNodex BalancedTree< Obj >::theRoot
[private]
Definition at line 274 of file BalancedTree.h.

Referenced by BalancedTree< Obj >::getList(), BalancedTree< Obj >:insert(),
BalancedTree< Obj >:urotateLeft(), BalancedTree< Obj >:rotateRight(),
BalancedTree< Obj >::size(), and BalancedTree<< Obj >::~BalancedTree().

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

* general/include/Balanced Tree.h
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9.11 BG::BGMonomial Struct Reference

#include <BaumslagGersten.h>

Public Types

e enum { BSat, b }

Public Attributes

e enum BG::BGMonomial:: { ... } type
* Marking U

* Marking X

* Marking K

* int expb

9.11.1 Detailed Description

This data type is used to represent the input of the procedure solving the word problem
in BG(1,2). A word is given as a sequence of BGMonimials, i.e., letters b, b-1 and
elements of the Baumslag-Solitar group BS(1,2)=< a,t | a’t=a"2 >, where the latter
are represented by triple (p. 577) markings (U,X,K) in a common power circuit, where:
1) all U, X, and K must have disjoint supports, ii) all U must be sources, iii) all incoming
arcs to X and K must originate in the correspoding U, and iv) arcs from U to X must
have the opposite sign of the correspoding node-signs in X.

Definition at line 41 of file BaumslagGersten.h.

9.11.2 Member Enumeration Documentation

9.11.2.1 anonymous enum

Enumerator:
BSat
b

Definition at line 43 of file BaumslagGersten.h.
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9.11.3 Member Data Documentation
9.11.3.1 int BG::BGMonomial::expb

Definition at line 47 of file BaumslagGersten.h.

9.11.3.2 Marking BG::BGMonomial::K

Definition at line 46 of file BaumslagGersten.h.

9.11.3.3 enum { ... } BG::BGMonomial::type
9.11.3.4 Marking BG::BGMonomial::U

Definition at line 46 of file BaumslagGersten.h.

9.11.3.5 Marking BG::BGMonomial::X

Definition at line 46 of file BaumslagGersten.h.

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

* HigmanGroup/include/BaumslagGersten.h
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9.12 BKLLeftNormalForm Class Reference

Birman-Ko-Lee left normal form.

#include <BKLLeftNormalForm.h>

Public Types

* typedef triple< int, int, list< Permutation > > NF

Presentation of a normal form.

Public Member Functions

¢ BKLLeftNormalForm ()

Create trivial normal form.

¢ BKLLeftNormalForm (const BKLLeftNormalForm &bkl)

Copy constructor.

* BKLLeftNormalForm (int rank, int p, const list< Permutation > &d)

Create normal form by its presentation (no check that given presentation is correct,
use adjustDecomposition if the presentation is incorrect).

e BKLLeftNormalForm (const NF &bkl)
Create normal form by its presentation (no check that given presentation is correct,

use adjustDecomposition if the presentation is incorrect).

* BKLLeftNormalForm (const BraidGroup &G, const Word &w)

Create a normal form of a braid word.

* BKLLeftNormalForm & operator= (const BKLLeftNormalForm &bkl)

Assignment operator.

* BKLLeftNormalForm & operator= (const NF &bkl)

Assignment operator.

* BKLLeftNormalForm & operators= (const BKLLeftNormalForm &bkl)

* BKLLeftNormalForm operatorx* (const BKLLeftNormalForm &bkl) const
* BKLLeftNormalForm operator- () const

* bool operator== (const BKLLeftNormalForm &bkl) const

* bool operator!= (const BKLLeftNormalForm &bkl) const
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¢ bool operator< (const BKLLeftNormalForm &bkl) const
* int getPower () const

Get the power of omega.

* const list< Permutation > & getDecomposition () const

Get the decomposition.

e operator NF () const

Get the presentation of the normal form.

¢ bool isTrivial () const

Check if the normal form os trivial.

* Word getWord () const

Return a word represented by the normal form.

e pair< bool, Word > areConjugate (const BKLLeftNormalForm &bkl)
const

Check if two normal forms are conjugate.

* pair< BKLLeftNormalForm, BKLLeftNormalForm > cycle () const

Cycle operation.

¢ pair< BKLLeftNormalForm, BKLLeftNormalForm > decycle () const

Decycle operation.

* pair< BKLLeftNormalForm, BKLLeftNormalForm > findSSSRepresenta-
tive () const

Find a representative of the supper summit set.

* void setPower (int p)

Set the power of A. The result is always a correct normal form.

* void setDecomposition (const list< Permutation > &d)

Set the decomposition (&1, . . ., Em). The result might be an incorrect form (not satis-
Jying some gready conditions of this BKL form).

Static Public Member Functions

« static Permutation getTinyTwistPermutation (int theIndex)

Returns a cyclic permutation 6 = (1,2,3,...,n —1,0).
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Private Types

* enum transformationResult { TWO_MULTIPLIERS, ONE_-
MULTIPLIER, NO_CHANGE }

The result of the transformation.

Private Member Functions

* NF inverse () const

Invert the normal form.

e NF multiply (const BKLLeftNormalForm &bkl) const

Multiply the normal form by another normal form on the right.

Static Private Member Functions

* static transformationResult transform (int theIndex, Permutation &pl, Per-
mutation &p2)

Main function for computing the normal form of the word.

* static set< Permutation > getSimpleConjugators (const NF &bkl)

Function returns a set of permutation braids (well, permutations) such that ... Must
be checked.

* static set< Permutation > getSimpleSummitConjugators (const NF &bkl)

Function returns a set of permutation braids (well, permutations) such that ... Must
be checked.

* static void adjustDecomposition (int rank, int &power, list< Permutation >
&decomp)

Function adjusting the decomposition in a normal form.

Private Attributes

* int theRank
The rank of the braid group (number of strands).

* int theOmegaPower

Power of omega.

Generated on Mon Sep 26 18:43:45 2011 for CRyptography And Groups (CRAG) by Doxygen



9.12 BKLLeftNormalForm Class Reference 121

¢ list< Permutation > theDecomposition

Sequence of permutations.

9.12.1 Detailed Description

Birman-Ko-Lee left normal form. The standard presentation for BKL is a pair
(p, (&15---,&m)), where p € Z and each &; € .S, is a permutation.

Definition at line 34 of file BKLLeftNormalForm.h.

9.12.2 Member Typedef Documentation

9.12.2.1 typedef triple< int , int , list< Permutation > >
BKLLeftNormalForm::NF

Presentation of a normal form. The first component specifies the rank of a braid group.

The second component specifies the power of the twist. The third component specifies
the list of braid permutations.

Definition at line 45 of file BKLLeftNormalForm.h.

9.12.3 Member Enumeration Documentation
9.12.3.1 enum BKLLeftNormalForm::transformationResult [private]

The result of the transformation.

Enumerator:

TWO_MULTIPLIERS
ONE_MULTIPLIER
NO_CHANGE

Definition at line 192 of file BKLLeftNormalForm.h.

9.12.4 Constructor & Destructor Documentation
9.12.4.1 BKLLeftNormalForm::BKLLeftNormalForm () [inline]

Create trivial normal form.

Definition at line 55 of file BKLLeftNormalForm.h.
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9.12.4.2 BKLLeftNormalForm::BKLLeftNormalForm (const
BKLLeftNormalForm & bkl) [inline]

Copy constructor.

Definition at line 60 of file BKLLeftNormalForm.h.
9.12.4.3 BKLLeftNormalForm::BKLLeftNormalForm (int rank, int p, const
list< Permutation > & d) [inline]

Create normal form by its presentation (no check that given presentation is correct, use
adjustDecomposition if the presentation is incorrect).

Definition at line 66 of file BKLLeftNormalForm.h.
9.12.4.4 BKLLeftNormalForm::BKLLeftNormalForm (const NF & bkl)
[inline]

Create normal form by its presentation (no check that given presentation is correct, use
adjustDecomposition if the presentation is incorrect).

Definition at line 72 of file BKLLeftNormalForm.h.
9.12.4.5 BKLLeftNormalForm::BKLLeftNormalForm (const BraidGroup &
G, const Word & w)

Create a normal form of a braid word.

9.12.5 Member Function Documentation

9.12.5.1 static void BKLLeftNormalForm::adjustDecomposition (int rank, int
& power, list< Permutation > & decomp) [static, private]

Function adjusting the decomposition in a normal form.

9.12.5.2 pair< bool , Word > BKLLeftNormalForm::areConjugate (const
BKLLeftNormalForm & bkl) const

Check if two normal forms are conjugate.
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9.12.5.3 pair< BKLLeftNormalForm , BKLLeftNormalForm >
BKLLeftNormalForm::cycle () const

Cycle operation.

9.12.5.4 pair< BKLLeftNormalForm , BKLLeftNormalForm >
BKLLeftNormalForm::decycle () const

Decycle operation.

9.12.5.5 pair< BKLLeftNormalForm , BKLLeftNormalForm >
BKLLeftNormalForm::findSSSRepresentative () const

Find a representative of the supper summit set.

9.12.5.6 const list< Permutation >& BKLLeftNormalForm::getDecomposition
() const [inline]

Get the decomposition.
Definition at line 126 of file BKLLeftNormalForm.h.

References theDecomposition.

9.12.5.7 int BKLLeftNormalForm::getPower () const [inline]

Get the power of omega.
Definition at line 124 of file BKLLeftNormalForm.h.

References theOmegaPower.

9.12.5.8 static set<Permutation> BKLLeftNormal-
Form::getSimpleConjugators (const NF & bkl) [static,
private]

Function returns a set of permutation braids (well, permutations) such that ... Must be
checked.
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9.12.5.9 static set<Permutation> BKLLeftNormal-
Form::getSimpleSummitConjugators (const NF & bkl) [static,
private]

Function returns a set of permutation braids (well, permutations) such that ... Must be
checked.

9.12.5.10 static Permutation BKLLeftNormalForm::getTiny TwistPermutation
(int thelndex) [inline, static]

Returns a cyclic permutation § = (1,2,3,...,n — 1,0).
Definition at line 135 of file BKLLeftNormalForm.h.
9.12.5.11 Word BKLLeftNormalForm::getWord () const

Return a word represented by the normal form.

9.12.5.12 NF BKLLeftNormalForm::inverse () const [private]

Invert the normal form.

9.12.5.13 bool BKLLeftNormalForm::isTrivial () const [inline]

Check if the normal form os trivial.
Definition at line 132 of file BKLLeftNormalForm.h.

References theDecomposition, and theOmegaPower.

9.12.5.14 NF BKLLeftNormalForm::multiply (const BKLLeftNormalForm &
bkl) const [private]

Multiply the normal form by another normal form on the right.

9.12.5.15 BKLLeftNormalForm::operator NF () const [inline]

Get the presentation of the normal form.
Definition at line 129 of file BKLLeftNormalForm.h.

References theDecomposition, theOmegaPower, and theRank.
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9.12.5.16 bool BKLLeftNormalForm::operator!= (const BKLLeftNormalForm
& bkl) const

9.12.5.17 BKLLeftNormalForm BKLLeftNormalForm::operator: (const
BKLLeftNormalForm & bkl) const

9.12.5.18 BKLLeftNormalForm& BKLLeftNormalForm::operators= (const
BKLLeftNormalForm & bkl)

9.12.5.19 BKLLeftNormalForm BKLLeftNormalForm::operator- () const

9.12.5.20 bool BKLLeftNormalForm::operator< (const BKLLeftNormalForm
& bkl) const

9.12.5.21 BKLLeftNormalForm& BKLLeftNormalForm::operator= (const NF
& bkl) [inline]

Assignment operator.
Definition at line 91 of file BKLLeftNormalForm.h.

References triple< T1, T2, T3 >::first, triple< T1, T2, T3 >::second, theDecomposi-
tion, theOmegaPower, theRank, and triple< T1, T2, T3 >::third.

9.12.5.22 BKLLeftNormalForm& BKLLeftNormalForm::operator= (const
BKLLeftNormalForm & bkl) [inline]

Assignment operator.
Definition at line 83 of file BKLLeftNormalForm.h.

References theDecomposition, theOmegaPower, and theRank.

9.12.5.23 bool BKLLeftNormalForm::operator== (const BKLLeftNormalForm
& bkl) const

9.12.5.24 void BKLLeftNormalForm::setDecomposition (const list<
Permutation > & d) [inline]

Set the decomposition (&1, ..., &) The result might be an incorrect form (not satis-
fying some gready conditions of this BKL form).
Definition at line 171 of file BKLLeftNormalForm.h.

References theDecomposition.
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9.12.5.25 void BKLLeftNormalForm::setPower (intp) [inline]

Set the power of A. The result is always a correct normal form.
Definition at line 167 of file BKLLeftNormalForm.h.

References theOmegaPower.

9.12.5.26 static transformationResult BKLLeftNormalForm::transform (int
thelndex, Permutation & pl, Permutation & p2) [static,
private]

Main function for computing the normal form of the word.

9.12.6 Member Data Documentation

9.12.6.1 list< Permutation > BKLLeftNormalForm::theDecomposition
[private]

Sequence of permutations.
Definition at line 227 of file BKLLeftNormalForm.h.

Referenced by getDecomposition(), isTrivial(), operator NF(), operator=(), and setDe-
composition().

9.12.6.2 int BKLLeftNormalForm::theOmegaPower [private]

Power of omega.
Definition at line 224 of file BKLLeftNormalForm.h.

Referenced by getPower(), isTrivial(), operator NF(), operator=(), and setPower().

9.12.6.3 int BKLLeftNormalForm::theRank [private]

The rank of the braid group (number of strands).
Definition at line 221 of file BKLLeftNormalForm.h.
Referenced by operator NF(), and operator=().

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

* BraidGroup/include/BKLLeftNormalForm.h
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9.13 BKLRightNormalForm Class Reference

(Contains errors!!! Not to be used yet) Birman-Ko-Lee right normal form.

#include <BKLRightNormalForm.h>

Public Types

e typedef triple< int, int, list< Permutation > > NF

Presentation of a normal form.

Public Member Functions

¢ BKLRightNormalForm ()

Create trivial normal form.

* BKLRightNormalForm (const BKLRightNormalForm &bkl)

Copy constructor.

¢ BKLRightNormalForm (int rank, int power, const list< Permutation > &de-
comp)

Create normal form by its presentation (no check that given presentation is correct,
use adjustDecomposition if the presentation is incorrect).

* BKLRightNormalForm (const BraidGroup &G, const Word &w)

Create a normal form of a braid word.

* BKLRightNormalForm & operator= (const BKLRightNormalForm &bkl)

Assignment operator.

¢ BKLRightNormalForm & operator= (const NF &bkl)

Assignment operator.

¢ BKLRightNormalForm operator- () const

Invert a normal form.

¢ BKLRightNormalForm operator+ (const BKLRightNormalForm &bkl)
const

Multiply two normal forms.

* bool operator== (const BKLRightNormalForm &bkl) const
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* bool operator!= (const BKLRightNormalForm &bkl) const
* bool operator< (const BKLRightNormalForm &bkl) const
* int getPower () const

Get the power of omega.

* const list< Permutation > & getDecomposition () const

Get the decomposition.

 operator NF () const

Get the presentation of the normal form.

* bool isTrivial () const

Check if the normal form os trivial.

* Word getWord () const

Return a word represented by the normal form.

* void setPower (int p)

Set the power of A. The result is always a correct normal form.

* void setDecomposition (const list< Permutation > &d)

Set the decomposition (€1, . . ., &m). The result might be an incorrect form (not satis-
fying some gready conditions of this BKL form).

Static Public Member Functions

* static Permutation getTinyTwistPermutation (int thelndex)

Returns a cyclic permutation 6 = (1,2,3,...,n —1,0).

* static void adjustDecomposition (int rank, int &power, list< Permutation >
&decomp)

Function adjusting the decomposition in a normal form.

Private Types

e enum transformationResult { TWO_MULTIPLIERS, ONE_-
MULTIPLIER, NO_CHANGE }

The result of the transformation.
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Private Member Functions

¢ BKLRightNormalForm inverse () const

Invert the normal form.

* BKLRightNormalForm multiply (const BKLRightNormalForm &bkl)
const

Multiply the normal form by another normal form on the right.

Static Private Member Functions

* static transformationResult transform (int theIndex, Permutation &p1, Per-
mutation &p2)

Main function for computing the normal form of the word.

Private Attributes

¢ int theRank

The rank of the braid group (number of strands).

* int theOmegaPower

Power of omega.

¢ list< Permutation > theDecomposition

Sequence of permutations.

9.13.1 Detailed Description

(Contains errors!!! Not to be used yet) Birman-Ko-Lee right normal form. The stan-
dard presentation for BKL is a pair (p, ({1, ..,&n)), where p € Z and each §; € S,
is a permutation.

Definition at line 37 of file BKLRightNormalForm.h.
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9.13.2 Member Typedef Documentation

9.13.2.1 typedef triple< int , int , list< Permutation > >
BKLRightNormalForm::NF

Presentation of a normal form. The first component specifies the rank of a braid group.
The second component specifies the power of the twist. The third component specifies
the list of braid permutations.

Definition at line 47 of file BKLRightNormalForm.h.

9.13.3 Member Enumeration Documentation
9.13.3.1 enum BKLRightNormalForm::transformationResult [private]

The result of the transformation.
Enumerator:

TWO_MULTIPLIERS
ONE_MULTIPLIER
NO_CHANGE

Definition at line 193 of file BKLRightNormalForm.h.

9.13.4 Constructor & Destructor Documentation
9.13.4.1 BKLRightNormalForm::BKLRightNormalForm () [inline]
Create trivial normal form.

Definition at line 58 of file BKLRightNormalForm.h.

9.13.4.2 BKLRightNormalForm::BKLRightNormalForm (const
BKLRightNormalForm & bkl) [inline]

Copy constructor.

Definition at line 66 of file BKLRightNormalForm.h.

9.13.4.3 BKLRightNormalForm::BKLRightNormalForm (int rank, int power,
const list< Permutation > & decomp) [inline]

Create normal form by its presentation (no check that given presentation is correct, use
adjustDecomposition if the presentation is incorrect).
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Definition at line 76 of file BKLRightNormalForm.h.

9.13.44 BKLRightNormalForm::BKLRightNormalForm (const BraidGroup
& G, const Word & w)

Create a normal form of a braid word.

9.13.5 Member Function Documentation

9.13.5.1 static void BKLRightNormalForm::adjustDecomposition (int rank, int
& power, list< Permutation > & decomp) [static]

Function adjusting the decomposition in a normal form.

9.13.5.2 const list< Permutation >& BKLRightNormal-
Form::getDecomposition () const [inline]

Get the decomposition.
Definition at line 138 of file BKLRightNormalForm.h.

References theDecomposition.

9.13.5.3 int BKLRightNormalForm::getPower () const [inline]

Get the power of omega.
Definition at line 134 of file BKLRightNormalForm.h.

References theOmegaPower.

9.13.5.4 static Permutation BKLRightNormalForm::getTiny TwistPermutation
(int thelndex) [inline, static]

Returns a cyclic permutation § = (1,2,3,...,n — 1,0).
Definition at line 150 of file BKLRightNormalForm.h.

9.13.5.5 Word BKLRightNormalForm::getWord () const

Return a word represented by the normal form.
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9.13.5.6 BKLRightNormalForm BKLRightNormalForm::inverse () const
[private]

Invert the normal form.

Referenced by operator-().

9.13.5.7 bool BKLRightNormalForm::isTrivial () const [inline]

Check if the normal form os trivial.
Definition at line 146 of file BKLRightNormalForm.h.

References theDecomposition, and theOmegaPower.

9.13.5.8 BKLRightNormalForm BKLRightNormalForm::multiply (const
BKLRightNormalForm & bkl) const [private]

Multiply the normal form by another normal form on the right.

Referenced by operators().

9.13.5.9 BKLRightNormalForm::operator NF () const [inline]

Get the presentation of the normal form.
Definition at line 142 of file BKLRightNormalForm.h.

References theDecomposition, theOmegaPower, and theRank.

9.13.5.10 bool BKLRightNormalForm::operator!= (const
BKLRightNormalForm & bkl) const

9.13.5.11 BKLRightNormalForm BKLRightNormalForm::operator: (const
BKLRightNormalForm & bkl) const [inline]

Multiply two normal forms.
Definition at line 117 of file BKLRightNormalForm.h.

References multiply().

9.13.5.12 BKLRightNormalForm BKLRightNormalForm::operator- () const
[inline]

Invert a normal form.
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Definition at line 113 of file BKLRightNormalForm.h.

References inverse().

9.13.5.13 bool BKLRightNormalForm::operator< (const
BKLRightNormalForm & bkl) const

9.13.5.14 BKLRightNormalForm& BKLRightNormalForm::operator= (const
NF & bkl) [inline]

Assignment operator.

Definition at line 106 of file BKLRightNormalForm.h.

References triple< T1, T2, T3 >::first, triple< T1, T2, T3 >::second, theDecomposi-
tion, theOmegaPower, theRank, and triple< T1, T2, T3 >::third.

9.13.5.15 BKLRightNormalForm& BKLRightNormalForm::operator= (const
BKLRightNormalForm & bkl) [inline]

Assignment operator.
Definition at line 99 of file BKLRightNormalForm.h.

References theDecomposition, theOmegaPower, and theRank.

9.13.5.16 bool BKLRightNormalForm::operator== (const
BKLRightNormalForm & bkl) const

9.13.5.17 void BKLRightNormalForm::setDecomposition (const list<
Permutation > & d) [inline]

Set the decomposition (&1, ..., &, ). The result might be an incorrect form (not satis-
fying some gready conditions of this BKL form).

Definition at line 182 of file BKLRightNormalForm.h.

References theDecomposition.

9.13.5.18 void BKLRightNormalForm::setPower (intp) [inline]

Set the power of A. The result is always a correct normal form.
Definition at line 179 of file BKLRightNormalForm.h.

References theOmegaPower.
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9.13.5.19 static transformationResult BKLRightNormalForm::transform (int
thelndex, Permutation & pI, Permutation & p2) [static,
private]

Main function for computing the normal form of the word.

9.13.6 Member Data Documentation

9.13.6.1 list< Permutation > BKLRightNormalForm::theDecomposition
[private]

Sequence of permutations.
Definition at line 223 of file BKLRightNormalForm.h.

Referenced by getDecomposition(), isTrivial(), operator NF(), operator=(), and setDe-
composition().

9.13.6.2 int BKLRightNormalForm::theOmegaPower [private]

Power of omega.
Definition at line 219 of file BKLRightNormalForm.h.

Referenced by getPower(), isTrivial(), operator NF(), operator=(), and setPower().

9.13.6.3 int BKLRightNormalForm::theRank [private]

The rank of the braid group (number of strands).
Definition at line 215 of file BKLRightNormalForm.h.
Referenced by operator NF(), and operator=().

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

* BraidGroup/include/BKLRightNormalForm.h
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9.14 BraidDrawPDF Class Reference

Class for drawing a braid on n strands as a square table.

#include <WordDraw.h>

Public Member Functions

¢ BraidDrawPDF (int n, string t=string())

Constructor.

¢ ~BraidDrawPDF ()
¢ void draw (const Word &w)

Draw a braid represented by the word w.

¢ void save (const char *f)

Write the picture into a file.

¢ void setSS (int new_ss)

Set the size of the square cells of the table.

Private Member Functions

¢ void drawGrid (int nP, int sN)

¢ int tableWidth () const

* int stripPosition (int i)

¢ void drawCompressedBraid (const Word &theWord, int vert_offset=0)
* int posInPage () const

* int stripesInPage () const

* void drawGenerator (Generator g, int pos, int vert_offset)

* pair< int, int > getPageStrip (int pos) const

Private Attributes

e int N

¢ PDFStructure pdf_out
* intss

¢ int theLength

¢ int betBraids

¢ bool useCircle

* string theTitle
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9.14.1 Detailed Description

Class for drawing a braid on n strands as a square table.

Definition at line 188 of file WordDraw.h.

9.14.2 Constructor & Destructor Documentation

9.14.2.1 BraidDrawPDF::BraidDrawPDF (int n, string = string())
[inline]

Constructor.

Parameters:
n - number of generators (i.e. number of strands -1 )

t - optional title which will appear on each page

Definition at line 197 of file WordDraw.h.

9.14.2.2 BraidDrawPDF::~BraidDrawPDF () [inline]

Definition at line 208 of file WordDraw.h.

9.14.3 Member Function Documentation
9.14.3.1 void BraidDrawPDF::draw (const Word & w) [inline]

Draw a braid represented by the word w.
Definition at line 211 of file WordDraw.h.

References drawCompressedBraid(), PDFStructure::newPage(), and pdf_out.

9.14.3.2 void BraidDrawPDF::drawCompressedBraid (const Word & theWord,
int vert_offset =0) [inline, private]
Definition at line 254 of file WordDraw.h.

References Word::begin(), drawGenerator(), drawGrid(), Word::end(), N, PDFStruc-
ture::newPage(), pdf_out, posInPage(), stripesInPage(), and theLength.

Referenced by draw().
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9.14.3.3 void BraidDrawPDF::drawGenerator (Generator g, int pos, int
vert_offset) [inline, private]

Definition at line 296 of file WordDraw.h.

References PDFStructure::addObject(), getPageStrip(), PDFPage::1IMargin(), pdf_out,
posInPage(), ss, stripPosition(), and useCircle.

Referenced by drawCompressedBraid().

9.14.3.4 void BraidDrawPDF::drawGrid (int nP, int sN) [inline,
private]

Definition at line 230 of file WordDraw.h.

References PDFStructure::addObject(), PDFPage::IMargin(), PDFPage::mWidth(),
pdf_out, ss, stripPosition(), tableWidth(), theTitle, and PDFPage::tMargin().

Referenced by drawCompressedBraid().

9.14.3.5 pair<int,int> BraidDrawPDF::getPageStrip (int pos) const
[inline, private]

Definition at line 319 of file WordDraw.h.
References posInPage(), and stripesInPage().

Referenced by drawGenerator().

9.14.3.6 int BraidDrawPDF::posInPage () const [inline, private]

Definition at line 293 of file WordDraw.h.
References PDFPage::mWidth(), and ss.
Referenced by drawCompressedBraid(), drawGenerator(), and getPageStrip().

9.14.3.7 void BraidDrawPDF::save (const char xf) [inline]

Write the picture into a file.
Definition at line 220 of file WordDraw.h.

References pdf_out, and PDFStructure::save().
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9.14.3.8 void BraidDrawPDF::setSS (int new_ss) [inline]

Set the size of the square cells of the table.
Definition at line 225 of file WordDraw.h.

References ss.

9.14.3.9 int BraidDrawPDF::stripesInPage () const [inline, private]

Definition at line 294 of file WordDraw.h.
References PDFPage::mHeight(), N, and ss.
Referenced by drawCompressedBraid(), and getPageStrip().

9.14.3.10 int BraidDrawPDF::stripPosition (inti) [inline, private]

Definition at line 247 of file WordDraw.h.
References ss, tableWidth(), theTitle, and PDFPage::tMargin().

Referenced by drawGenerator(), and drawGrid().

9.14.3.11 int BraidDrawPDF::tableWidth () const [inline, private]

Definition at line 245 of file WordDraw.h.
References N, and ss.

Referenced by drawGrid(), and stripPosition().

9.14.4 Member Data Documentation
9.14.4.1 int BraidDrawPDF::betBraids [private]

Definition at line 334 of file WordDraw.h.

9.14.4.2 int BraidDrawPDF::N [private]

Definition at line 330 of file WordDraw.h.
Referenced by drawCompressedBraid(), stripesInPage(), and tableWidth().
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9.14.4.3 PDFStructure BraidDrawPDF::pdf out [private]

Definition at line 331 of file WordDraw.h.

Referenced by draw(), drawCompressedBraid(), drawGenerator(), drawGrid(), and
save().

9.14.4.4 int BraidDrawPDF::ss [private]

Definition at line 332 of file WordDraw.h.

Referenced by drawGenerator(), drawGrid(), posInPage(), setSS(), stripesInPage(),
stripPosition(), and tableWidth().

9.14.4.5 int BraidDrawPDF::theLength [private]

Definition at line 333 of file WordDraw.h.
Referenced by drawCompressedBraid().

9.14.4.6 string BraidDrawPDF::theTitle [private]
Definition at line 336 of file WordDraw.h.
Referenced by drawGrid(), and stripPosition().

9.14.4.7 bool BraidDrawPDF::useCircle [private]

Definition at line 335 of file WordDraw.h.
Referenced by drawGenerator().

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

* Graphics/include/WordDraw.h
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9.15 BraidGroup Class Reference

Class BraidGroup (p. 140) (defines a representation of a Braid Group)//.

#include <BraidGroup.h>

Public Member Functions

* BraidGroup (int n)

Constructor (creates the braid group on n strands).

* int getRank () const
get the rank of the braid group (number of strands)

* Word twist (const Word &w) const
get the braid word called a half-twist (its square generates the center of the braid
group)

Static Public Member Functions

* static list< Word > getBraidRelators (int N)

Get a list (non-symmetrized) of braid relators.

Private Attributes

¢ int theRank

9.15.1 Detailed Description

Class BraidGroup (p. 140) (defines a representation of a Braid Group)//. A Braid-
Group (p. 140) is uniquely defined by its index.

Definition at line 26 of file BraidGroup.h.
9.15.2 Constructor & Destructor Documentation

9.15.2.1 BraidGroup::BraidGroup (intn) [inline]

Constructor (creates the braid group on n strands).

Definition at line 36 of file BraidGroup.h.
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9.15.3 Member Function Documentation

9.15.3.1 static list< Word > BraidGroup::getBraidRelators (int N)
[static]

Get a list (non-symmetrized) of braid relators.

9.15.3.2 int BraidGroup::getRank () const [inline]

get the rank of the braid group (number of strands)
Definition at line 47 of file BraidGroup.h.
References theRank.

9.15.3.3 Word BraidGroup::twist (const Word & w) const

get the braid word called a half-twist (its square generates the center of the braid group)

9.15.4 Member Data Documentation
9.15.4.1 int BraidGroup::theRank [private]

Definition at line 63 of file BraidGroup.h.
Referenced by getRank().

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

* BraidGroup/include/BraidGroup.h
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9.16 BraidNode Struct Reference

Defines a crossing in a linked braid structure//.

#include <LinkedBraidStructure.h>

Public Member Functions

* BraidNode (int num=0, bool tp=true, BraidNode xI=NULL, BraidNode
xa=NULL, BraidNode *r=NULL, BraidNode xbl=NULL, BraidNode
+*b=NULL, BraidNode xbr=NULL)

¢ BraidNode (bool m=false)

Default constructor (creates a disconnected node - all pointers are NULL).

Static Public Member Functions

* static bool isHandle (vector< BraidNode x > &backNodes, int g)

* static void removeHandle (vector< BraidNode * > &frontNodes, vector<
BraidNode « > &backNodes, int g, list< int > &processedHandle)

* static void removeNodeTerminalClosure (vector< BraidNode x > &frontN-
odes, vector< BraidNode x > &backNodes, int g, BraidNode xnode, list< int
> &removedClosure)

e static void removeTerminalNode (vector< BraidNode * > &frontNodes,
vector< BraidNode x > &backNodes, int g, BraidNode *node, list< int >
&removedClosure)

Public Attributes

* BraidNode * left

pointer to the ahead-left node

e BraidNode * ahead

pointer to the ahead node

* BraidNode * right

pointer to the ahead-right node

* BraidNode * back_left

pointer to the back-left node

¢ BraidNode * back
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pointer to the back node

BraidNode * back_right

pointer to the back-right node

* bool type

crossing orientation (true=positive, false=negative)

¢ BraidNode * link
¢ int weight
¢ int theNumber

¢ bool marked

Auxiliary flag. Used in LinkedBraidStructure::getWord( ) (p.307) to mark used
crossings.

9.16.1 Detailed Description

Defines a crossing in a linked braid structure//. Represented by the orientation (type)
of the crossing and 6 pointers to other crossings

Definition at line 20 of file LinkedBraidStructure.h.

9.16.2 Constructor & Destructor Documentation

9.16.2.1 BraidNode::BraidNode (int num = 0, bool #p = true, BraidNode * [ =
NULL, BraidNode * a = NULL, BraidNode * r = NULL, BraidNode * b/
= NULL, BraidNode * b = NULL, BraidNode x« br =NULL) [inline]

Definition at line 31 of file LinkedBraidStructure.h.

9.16.2.2 BraidNode::BraidNode (bool m = false) [inline]

Default constructor (creates a disconnected node - all pointers are NULL).

Definition at line 36 of file LinkedBraidStructure_old.h.
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9.16.3 Member Function Documentation

9.16.3.1 static bool BraidNode::isHandle (vector< BraidNode * > &
backNodes, intg) [static]

9.16.3.2 static void BraidNode::removeHandle (vector< BraidNode x > &
JrontNodes, vector< BraidNode x > & backNodes, int g, list< int > &
processedHandle) [static]

9.16.3.3 static void BraidNode::removeNodeTerminalClosure (vector<
BraidNode * > & frontNodes, vector< BraidNode x > & backNodes,
int g, BraidNode * node, list< int > & removedClosure) [static]

9.16.3.4 static void BraidNode::removeTerminalNode (vector< BraidNode *

> & frontNodes, vector< BraidNode « > & backNodes, int g,
BraidNode = node, list< int > & removedClosure) [static]

9.16.4 Member Data Documentation
9.16.4.1 BraidNode * BraidNode::ahead

pointer to the ahead node if w = w; o z; o wy and the node corresponds to x; then
ahead points to the rightmost z; in w; .

Definition at line 46 of file LinkedBraidStructure.h.

9.16.4.2 BraidNode * BraidNode::back

pointer to the back node if w = w; o x; o wy and the node corresponds to z; then ahead
points to the leftmost x; in w,.

Definition at line 50 of file LinkedBraidStructure.h.
9.16.4.3 BraidNode * BraidNode::back_left
pointer to the back-left node if w = w; o x; o ws and the node corresponds to x; then

back_left points to the leftmost z;_1 in w». Except one case! If between x; and x;_1
there is another x; then back_left = NULL.

Definition at line 49 of file LinkedBraidStructure.h.
9.16.4.4 BraidNode « BraidNode::back_right

pointer to the back-right node if w = w; o x; o wo and the node corresponds to z; then
back_right points to the leftmost x;4; in wy. Except one case! If between z; and x;41
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there is another x; then back_right = NULL.

Definition at line 51 of file LinkedBraidStructure.h.

9.16.4.5 BraidNode x BraidNode::left

pointer to the ahead-left node if w = w; o x; o wo and the node corresponds to x; then

left points to the rightmost x;_1 in w1. Except one case! If between z;_; and x; there
is another x; then left = NULL.

Definition at line 45 of file LinkedBraidStructure.h.
9.16.4.6 BraidNodex BraidNode::link [mutable]

Definition at line 56 of file LinkedBraidStructure.h.

9.16.4.7 bool BraidNode::marked [mutable]

Auxiliary flag. Used in LinkedBraidStructure::getWord( ) (p.307) to mark used
crossings.

Definition at line 108 of file LinkedBraidStructure_old.h.
9.16.4.8 BraidNode * BraidNode::right
pointer to the ahead-right node if w = w; o x; o wo and the node corresponds to x;

then right points to the rightmost z;4; in w;. Except one case! If between ;4 and z;
there is another x; then right = NULL.

Definition at line 47 of file LinkedBraidStructure.h.

9.16.4.9 int BraidNode::theNumber

Definition at line 62 of file LinkedBraidStructure.h.

9.16.4.10 bool BraidNode::type

crossing orientation (true=positive, false=negative)

Definition at line 53 of file LinkedBraidStructure.h.

9.16.4.11 int BraidNode::weight [mutable]

Definition at line 59 of file LinkedBraidStructure.h.
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The documentation for this struct was generated from the following files:

* BraidGroup/include/LinkedBraidStructure.h
* BraidGroup/include/LinkedBraidStructure_old.h

Generated on Mon Sep 26 18:43:45 2011 for CRyptography And Groups (CRAG) by Doxygen



9.17 BSets Class Reference 147

9.17 BSets Class Reference

Implements construction of the initial commuting sets of subgroup generators.

#include <AEProtocol.h>

Static Public Member Functions

« static BSets generateRandom (int N)

Generates two sets of commuting generators by splitting the original N generators in
2, generators are taken randomly.

« static BSets generateEqual (int N)

Generates two sets of commuting generators by separating first (N-2)/2 generators
from (N-2)/2 last ones.

Public Attributes
¢ vector< Word > BL
¢ vector< Word > BR
Friends

e ostream & operator<< (ostream &out, const BSets &bs)

Prints B sets.

9.17.1 Detailed Description

Implements construction of the initial commuting sets of subgroup generators.

Definition at line 75 of file AEProtocol.h.

9.17.2 Member Function Documentation
9.17.2.1 static BSets BSets::generateEqual (int N) [static]

Generates two sets of commuting generators by separating first (N-2)/2 generators from
(N-2)/2 last ones.
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9.17.2.2 static BSets BSets::generateRandom (int N) [static]

Generates two sets of commuting generators by splitting the original N generators in
2, generators are taken randomly.

9.17.3 Friends And Related Function Documentation
9.17.3.1 ostream& operator<< (ostream & out, const BSets & bs) [friend]

Prints B sets.

Definition at line 87 of file AEProtocol.h.

9.17.4 Member Data Documentation
9.17.4.1 vector<Word> BSets::BL

Definition at line 78 of file AEProtocol.h.

9.17.4.2 vector<Word> BSets::BR

Definition at line 79 of file AEProtocol.h.

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

* CryptoAE/include/AEProtocol.h
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9.18 BalancedTree< Obj >::BTNode Struct Reference

Public Member Functions

e BTNode ()

« BTNode (Obj obj)

e ~BTNode ()
Public Attributes

¢ Obj theObject
* BTNode * subtreel
¢ int height1
* int weightl
* BTNode * subtree2
¢ int height2
* int weight2
9.18.1 Detailed Description
template<class Obj> struct BalancedTree< Obj >::BTNode

Definition at line 44 of file BalancedTree.h.

9.18.2 Constructor & Destructor Documentation

9.18.2.1 template<class Obj > BalancedTree< Obj >::BTNode::BTNode ()
[inline]

Definition at line 45 of file BalancedTree.h.

9.18.2.2 template<class Obj > BalancedTree< Obj >::BTNode::BTNode (Obj
obj) [inline]

Definition at line 46 of file BalancedTree.h.

9.18.2.3 template<class Obj > BalancedTree< Obj >::BTNode::~BTNode ()
[inline]

Definition at line 47 of file BalancedTree.h.
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References BalancedTree< Obj >::BTNode::subtreel, and BalancedTree< Obj
>::BTNode::subtree?2.

9.18.3 Member Data Documentation
9.18.3.1 template<class Obj > int BalancedTree< Obj >::BTNode::heightl

Definition at line 53 of file BalancedTree.h.

Referenced by BalancedTree< Obj >::insert(), BalancedTree< Obj >::rotateLeft(),
and BalancedTree< Obj >::rotateRight().

9.18.3.2 template<class Obj > int BalancedTree< Obj >::BTNode::height2

Definition at line 54 of file BalancedTree.h.

Referenced by BalancedTree< Obj >::insert(), BalancedTree< Obj >::rotateLeft(),
and BalancedTree< Obj >::rotateRight().

9.18.3.3 template<class Obj > BTNodex BalancedTree< Obj
>::BTNode::subtreel

Definition at line 53 of file BalancedTree.h.

Referenced by BalancedTree< Obj >::getList(), BalancedTree< Obj >::insert(),
BalancedTree< Obj >:rotateLeft(), BalancedTree< Obj >:rrotateRight(), and
BalancedTree< Obj >::BTNode::~BTNode().

9.18.3.4 template<class Obj > BTNode+ BalancedTree< Obj
>::BTNode::subtree2
Definition at line 54 of file BalancedTree.h.

Referenced by BalancedTree< Obj >::getList(), BalancedTree< Obj >::insert(),
BalancedTree< Obj >:rotateLeft(), BalancedTree< Obj >::rotateRight(), and
BalancedTree< Obj >::BTNode::~BTNode().

9.18.3.5 template<class Obj > Obj BalancedTree< Obj >::BTNode::theObject

Definition at line 52 of file BalancedTree.h.
Referenced by BalancedTree< Obj >::getList().
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9.18.3.6 template<class Obj > int BalancedTree< Obj >::BTNode::weight1

Definition at line 53 of file BalancedTree.h.

Referenced by BalancedTree< Obj >:insert(), BalancedTree< Obj >::rotateLeft(),
BalancedTree< Obj >::rotateRight(), and BalancedTree< Obj >::size().

9.18.3.7 template<class Obj > int BalancedTree< Obj >::BTNode::weight2

Definition at line 54 of file BalancedTree.h.

Referenced by BalancedTree< Obj >::insert(), BalancedTree< Obj >::rotateLeft(),
BalancedTree< Obj >::rotateRight(), and BalancedTree< Obj >::size().

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

 general/include/BalancedTree.h
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9.19 CImage Class Reference

#include <AImage.h>Inheritance diagram for CImage::

CLUTImage

Public Member Functions

* CImage ()

* CImage (int w, int h)

* CImage (const string &in_file_name, FILE_TYPE ft=PPM)
* CImage (const CImage &image)

* CImage (const CImage &i, int pl, int p2, int p3, int p4, bool p5)
* void setRedPixel (int i, int j, int v)

* void setRedPixel (int n, int v)

* void setBluePixel (int i, int j, int v)

* void setBluePixel (int n, int v)

* void setGreenPixel (int i, int j, int v)

 void setGreenPixel (int n, int v)

* void setRedPixelCliped (int n, int v)

* void setRedPixelCliped (int i, int j, int v)

¢ void setBluePixelCliped (int n, int v)

* void setBluePixelCliped (int i, int j, int v)

* void setGreenPixelCliped (int n, int v)

* void setGreenPixelCliped (int i, int j, int v)

* virtual unsigned char getRedPixel (int i, int j) const

* virtual unsigned char getRedPixel (int n) const

* virtual unsigned char getBluePixel (int i, int j) const

* virtual unsigned char getBluePixel (int n) const

* virtual unsigned char getGreenPixel (int i, int j) const
* virtual unsigned char getGreenPixel (int n) const

* const GRImage & getRedImage () const

* const GRImage & getGreenImage () const

» const GRImage & getBlueImage () const

* void saveTo (const string &file_name)

* IMAGE_TYPE getType () const
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Protected Member Functions

¢ CImage & operator= (const CImage &)
¢ void printOnPPM (ostream &out) const
¢ void readFromPPM (istream &in)

Protected Attributes

¢ GRImage redIlmage
* GRImage blueImage
* GRImage greenlmage

Friends

¢ class CLUTImage

9.19.1 Detailed Description

Definition at line 237 of file AImage.h.

9.19.2 Constructor & Destructor Documentation
9.19.2.1 CImage::CImage () [inline]

Definition at line 240 of file AImage.h.

9.19.2.2 CImage::CImage (int w, int2) [inline]

Definition at line 243 of file AImage.h.

9.19.2.3 ClImage::CImage (const string & in_file_name, FILE_TYPE ft = PPM)
9.19.2.4 CImage::CImage (const CImage & image) [inline]

Definition at line 249 of file AImage.h.

9.19.2.5 CImage::CImage (const CImage & i, int p1, int p2, int p3, int p4,
bool p5) [inline]

Definition at line 256 of file Almage.h.
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9.19.3 Member Function Documentation
9.19.3.1 const GRImage& CImage::getBlueImage () const [inline]

Definition at line 299 of file Almage.h.

References bluelmage.

9.19.3.2 virtual unsigned char CImage::getBluePixel (int ) const [inline,
virtual]

Reimplemented in CLUTImage (p. 160).
Definition at line 290 of file Almage.h.
References bluelmage, and GRImage::getPixel().

9.19.3.3 virtual unsigned char CImage::getBluePixel (int i, int ;) const
[inline, wvirtual]

Reimplemented in CLUTImage (p. 160).

Definition at line 289 of file Almage.h.

References bluelmage, and GRImage::getPixel().

Referenced by CLUTImage::getBluePixel().

9.19.3.4 const GRImage& CImage::getGreenlmage () const [inline]

Definition at line 297 of file Almage.h.

References greenlmage.
9.19.3.5 virtual unsigned char CImage::getGreenPixel (int n) const
[inline, wvirtual]

Reimplemented in CLUTImage (p. 160).
Definition at line 293 of file Almage.h.

References GRImage::getPixel(), and greenlmage.

9.19.3.6 virtual unsigned char CImage::getGreenPixel (int i, intj) const
[inline, wvirtual]

Reimplemented in CLUTImage (p. 160).
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Definition at line 292 of file AImage.h.
References GRImage::getPixel(), and greenlmage.

Referenced by CLUTImage::getGreenPixel().

9.19.3.7 const GRImage& CImage::getRedImage () const [inline]

Definition at line 295 of file AImage.h.

References redImage.

9.19.3.8 virtual unsigned char CImage::getRedPixel (int ) const [inline,
virtual]

Reimplemented in CLUTImage (p.161).
Definition at line 287 of file AImage.h.

References GRImage::getPixel(), and redImage.

9.19.3.9 virtual unsigned char CImage::getRedPixel (int i, intj) const
[inline, virtual]

Reimplemented in CLUTImage (p.161).
Definition at line 286 of file AImage.h.
References GRImage::getPixel(), and redImage.
Referenced by CLUTImage::getRedPixel().

9.19.3.10 IMAGE_TYPE CImage::getType () const [inline, wvirtual]

Implements Almage (p. 101).
Definition at line 305 of file Almage.h.
References COLOR.
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9.19.3.11 CImage& CImage::operator= (const Clmage &) [protected]
9.19.3.12 void CImage::printOnPPM (ostream & ou?) const [protected]
9.19.3.13 void CImage::readFromPPM (istream & in) [protected]
9.19.3.14 void CImage::saveTo (const string & file_name) [virtuall]

Implements AImage (p. 102).
Referenced by WordDraw::saveTo().

9.19.3.15 void CImage::setBluePixel (int n, intv) [inline]

Definition at line 270 of file AImage.h.

References blueImage, and GRImage::setPixel().

9.19.3.16 void CImage::setBluePixel (int i, intj, intv) [inline]

Definition at line 269 of file AImage.h.
References bluelmage, and GRImage::setPixel().

Referenced by WordDraw::drawGenerator(), WordDraw::drawHorizontalGrid(),
WordDraw::draw VerticalGrid(), and WordDraw::WordDraw().

9.19.3.17 void CImage::setBluePixelCliped (int i, intj, intv) [inline]

Definition at line 279 of file Almage.h.
References blueImage, and GRImage::setPixelCliped().

9.19.3.18 void CImage::setBluePixelCliped (int n, intv) [inline]

Definition at line 278 of file AImage.h.
References bluelmage, and GRImage::setPixelCliped().

9.19.3.19 void CImage::setGreenPixel (int n, intv) [inline]

Definition at line 273 of file Almage.h.

References greenlmage, and GRImage::setPixel().
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9.19.3.20 void CImage::setGreenPixel (int i, intj, intv) [inline]

Definition at line 272 of file Almage.h.
References greenlmage, and GRImage::setPixel().

Referenced by WordDraw::drawGenerator(), WordDraw::drawHorizontalGrid(),
WordDraw::draw VerticalGrid(), and WordDraw::WordDraw().

9.19.3.21 void CImage::setGreenPixelCliped (int i, intj, intv) [inline]

Definition at line 282 of file Almage.h.
References greenlmage, and GRImage::setPixelCliped().

9.19.3.22 void CImage::setGreenPixelCliped (int n, intv) [inline]

Definition at line 281 of file Almage.h.
References greenlmage, and GRImage::setPixelCliped().

9.19.3.23 void CImage::setRedPixel (int n, intv) [inline]

Definition at line 267 of file Almage.h.

References redImage, and GRImage::setPixel().

9.19.3.24 void CImage::setRedPixel (int i, intj, intv) [inline]

Definition at line 266 of file Almage.h.
References redIlmage, and GRImage::setPixel().

Referenced by WordDraw::drawGenerator(), WordDraw::drawHorizontalGrid(),
WordDraw::draw VerticalGrid(), and WordDraw::WordDraw().

9.19.3.25 void CImage::setRedPixelCliped (int i, intj, intv) [inline]

Definition at line 276 of file Almage.h.
References redlmage, and GRImage::setPixelCliped().

9.19.3.26 void CImage::setRedPixelCliped (int n, intv) [inline]

Definition at line 275 of file Almage.h.
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References redlmage, and GRImage::setPixelCliped().

9.19.4 Friends And Related Function Documentation
9.19.4.1 friend class CLUTImage [friend]

Definition at line 310 of file Almage.h.

9.19.5 Member Data Documentation
9.19.5.1 GRImage CImage::bluelmage [protected]

Definition at line 321 of file Almage.h.

Referenced by getBluelmage(), getBluePixel(), setBluePixel(), and setBluePixel-
Cliped().

9.19.5.2 GRImage CImage::greenlmage [protected]

Definition at line 322 of file AImage.h.

Referenced by getGreenlmage(), getGreenPixel(), setGreenPixel(), and setGreenPixel-
Cliped().

9.19.5.3 GRImage CImage::redlmage [protected]

Definition at line 320 of file Almage.h.
Referenced by getRedImage(), getRedPixel(), setRedPixel(), and setRedPixelCliped().

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

* Graphics/include/AImage.h
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9.20 CLUTImage Class Reference

#include <AImage.h>Inheritance diagram for CLUTImage::

‘ Clmage | | LUTImage‘

Public Member Functions

¢ CLUTImage (const CLUTImage &li)

¢ CLUTImage ()

¢ CLUTImage (const CImage &i)

¢ CLUTImage (int w, int h)

e virtual unsigned char getRedPixel (int i, int j) const

e virtual unsigned char getRedPixel (int n) const

« virtual unsigned char getBluePixel (int i, int j) const

* virtual unsigned char getBluePixel (int n) const

e virtual unsigned char getGreenPixel (int i, int j) const
* virtual unsigned char getGreenPixel (int n) const

9.20.1 Detailed Description

Definition at line 328 of file Almage.h.

9.20.2 Constructor & Destructor Documentation
9.20.2.1 CLUTImage::CLUTImage (const CLUTImage & /i) [inline]

Definition at line 332 of file AImage.h.

9.20.2.2 CLUTImage::CLUTImage () [inline]

Definition at line 334 of file Almage.h.
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9.20.2.3 CLUTImage::CLUTImage (const CImage & i) [inline]

Definition at line 337 of file AImage.h.

9.20.2.4 CLUTImage::CLUTImage (intw, inth) [inline]

Definition at line 340 of file Almage.h.

9.20.3 Member Function Documentation

9.20.3.1 virtual unsigned char CLUTImage::getBluePixel (int ) const
[inline, wvirtual]

Reimplemented from CImage (p. 154).

Definition at line 361 of file Almage.h.

References  LookUpTable::get(), CImage::getBluePixel(), and LUTIm-
age::theLookUpTable.

9.20.3.2 virtual unsigned char CLUTImage::getBluePixel (int i, intj) const
[inline, wvirtual]

Reimplemented from CImage (p. 154).

Definition at line 358 of file Almage.h.

References  LookUpTable::get(), CImage::getBluePixel(), and LUTIm-
age::theLookUpTable.

9.20.3.3 virtual unsigned char CLUTImage::getGreenPixel (int ) const
[inline, wvirtual]

Reimplemented from CImage (p. 154).

Definition at line 367 of file Almage.h.

References  LookUpTable::get(), CImage::getGreenPixel(), and LUTIm-
age::theLookUpTable.

9.20.3.4 virtual unsigned char CLUTImage::getGreenPixel (int i, intj) const
[inline, wvirtual]

Reimplemented from CImage (p. 154).
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Definition at line 364 of file Almage.h.

References  LookUpTable::get(), CImage::getGreenPixel(), and LUTIm-
age::theLookUpTable.

9.20.3.5 virtual unsigned char CLUTImage::getRedPixel (int 1) const
[inline, wvirtual]

Reimplemented from CImage (p. 155).

Definition at line 354 of file Almage.h.

References  LookUpTable::get(), CImage::getRedPixel(), and LUTIm-
age::theLookUpTable.

9.20.3.6 virtual unsigned char CLUTImage::getRedPixel (int i, intj) const
[inline, wvirtual]

Reimplemented from CImage (p. 155).

Definition at line 351 of file Almage.h.

References  LookUpTable::get(), CImage::getRedPixel(), and LUTIm-
age::theLookUpTable.

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

* Graphics/include/AImage.h
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9.21 PC::Col Struct Reference

#include <SignMatrix.h>

Public Member Functions

e Col ()

Public Attributes

* unsigned int colid

Static Public Attributes

* static const unsigned int UNDEFINED = ~0

9.21.1 Detailed Description

Definition at line 25 of file SignMatrix.h.

9.21.2 Constructor & Destructor Documentation
9.21.2.1 PC::Col::Col () [inline]

Definition at line 25 of file SignMatrix.h.

9.21.3 Member Data Documentation
9.21.3.1 unsigned int PC::Col::colid

Definition at line 25 of file SignMatrix.h.

Referenced by PC::SignMatrix< RowHdr,  ColHdr,
>::addToCol(), PC::SignMatrix<  RowHdr, ColHdr,
>::colHdr(), PC::SignMatrix< RowHdr, ColHdr,
>::columnsEqual(), PC::SignMatrix< RowHdr, ColHdr,

INTERNAL_TYPE
INTERNAL_TYPE
INTERNAL_TYPE
INTERNAL_TYPE

>::deleteCol(), PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::getCol(),
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::getColNumber(),
PC::SignMatrix<  RowHdr, ColHdr, INTERNAL_TYPE  >:insertCol(),

PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE

>::insertColCopy(),
>::insertColSum(),
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PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::insertIntersectionCol(),
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::insertInvCol(),
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >:insertUnitCol(),
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >:insertZeroCol(),
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::moveCol(),
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::operator()(), and
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::setEntry().

9.21.3.2 const unsigned int PC::Col::UNDEFINED = ~0 [static]

Definition at line 25 of file SignMatrix.h.

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

¢ HigmanGroup/include/SignMatrix.h

Generated on Mon Sep 26 18:43:45 2011 for CRyptography And Groups (CRAG) by Doxygen



164 Class Documentation

9.22 PC::PowerCircuitCompMatrix::ColHdr Struct
Reference

Public Attributes

* std::list< Marking > markings

9.22.1 Detailed Description

Definition at line 29 of file PowerCircuitCompMatrix.h.

9.22.2 Member Data Documentation

9.22.2.1 std::list<Marking>
PC::PowerCircuitCompMatrix::ColHdr::markings

Definition at line 31 of file PowerCircuitCompMatrix.h.

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

* HigmanGroup/include/PowerCircuitCompMatrix.h
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9.23 CommDivider Struct Reference

#include <DCBraidReduction.h>

Public Attributes
¢ int length
* int begin
* int end
* int gen

Friends

e ostream & operator<< (ostream &out, const CommDivider &cd)

9.23.1 Detailed Description

Definition at line 57 of file DCBraidReduction.h.

9.23.2 Friends And Related Function Documentation

9.23.2.1 ostream& operator<< (ostream & out, const CommDivider & cd)
[friend]

Definition at line 63 of file DCBraidReduction.h.

9.23.3 Member Data Documentation
9.23.3.1 int CommbDivider::begin

Definition at line 60 of file DCBraidReduction.h.

Referenced by MaxCommutePartition::findCommutParts().

9.23.3.2 int CommDivider::end

Definition at line 61 of file DCBraidReduction.h.

Referenced by MaxCommutePartition::findCommutParts().
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9.23.3.3 int CommDivider::gen

Definition at line 62 of file DCBraidReduction.h.

Referenced by MaxCommutePartition::findCommutParts().

9.23.3.4 int CommDivider::length

Definition at line 59 of file DCBraidReduction.h.

Referenced by MaxCommutePartition::findCommutParts(), and 1CommDi-
vider::operator()().

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

» Experiments/include/DCBraidReduction.h

Generated on Mon Sep 26 18:43:45 2011 for CRyptography And Groups (CRAG) by Doxygen



9.24 compMaps Struct Reference 167

9.24 compMaps Struct Reference

Implements a comparison operator of two maps.

#include <WhiteheadAutoSet.h>

Public Member Functions

* bool operator() (Map m1, Map m2) const

9.24.1 Detailed Description

Implements a comparison operator of two maps.

Definition at line 15 of file Whitehead AutoSet.h.

9.24.2 Member Function Documentation
9.24.2.1 bool compMaps::operator() (Map mI, Map m2) const [inline]

Definition at line 17 of file WhiteheadAutoSet.h.

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

¢ Maps/include/WhiteheadAutoSet.h
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9.25 ConfigFile Class Reference

Implements a mechanism for passing parameters from a configuration file.

#include <ConfigFile.h>

Public Member Functions

ConfigFile ()

Default constructor.

ConfigFile (const string &f_name)

Constructor. Collects parameters and their values from a configuration file.

* void setVariable (const char *p_name, const Value &p_value)

Set a value of a parameter.

* const Value & getValue (const char *p_name)

Get a value of a parameter.

Private Member Functions

¢ void readFrom (istream &istr)

* void printOn (ostream &ostr) const
* void rtrim (char *ch)

* void Itrim (char *ch)

e void trim (char xch)

Private Attributes

* ParameterType parameters

Friends

* ostream & operator< < (ostream &ostr, const ConfigFile &C)

Output operator.
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9.25.1 Detailed Description

Implements a mechanism for passing parameters from a configuration file. This class
generates a list of parameters and their values from a given configuration file. The
format of the configuration file is follows:

ParameterNamel : ParameterValuel

ParameterName?2 : ParameterValue2

ParameterNameN : ParameterValueN

Parameter names are identifiers containing letters and numbers. Parameter values can
be an integer or float point numbers and strings.

It is possible to add comments. Everything after a symbol # and until the end of a line
is considered to be a comment.

Bug

On some platforms scanning may hang if an empty string is contained in the input
file.

Definition at line 111 of file ConfigFile.h.

9.25.2 Constructor & Destructor Documentation
9.25.2.1 ConfigFile::ConfigFile ()

Default constructor.

9.25.2.2 ConfigFile::ConfigFile (const string & f name)
Constructor. Collects parameters and their values from a configuration file. Will scan

the file whose name is given as a parameter and create a list of parameters together
with the corresponding values.

Parameters:

f_name - name of the configuration file.

9.25.3 Member Function Documentation
9.25.3.1 const Value& ConfigFile::getValue (const char * p_name)

Get a value of a parameter. Returns a value of the parameter with the name p_name.
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Note, since class Value (p.617) is equipped with the operators converting the param-
eter value into standard types, it is not necessary to create instances of the class Value
(p.617). Typical use of this function:

int v = configFile.getValue ("THENAME") ;

or with explicit conversion:

string v = string(configFile.getValue ("THENAME")) ;

9.25.3.2 void ConfigFile::ltrim (char x ch) [private]

9.25.3.3 void ConfigFile::printOn (ostream & ostr) const [private]
9.25.3.4 void ConfigFile::readFrom (istream & istr) [private]
9.25.3.5 void ConfigFile::rtrim (char * ch) [private]

9.25.3.6 void ConfigFile::setVariable (const char * p_name, const Value &
p_value)

Set a value of a parameter. Sets a value of a parameter with the given name. Will create
the parameter if not in the list.

Parameters:
p_name - the name of the parameter.

p_value - the value of the parameter.

9.25.3.7 void ConfigFile::trim (char x ch) [private]

9.25.4 Friends And Related Function Documentation

9.25.4.1 ostream& operator<< (ostream & ostr, const ConfigFile & C)
[friend]

Output operator. Prints a list of parameters together with their values.

Definition at line 179 of file ConfigFile.h.
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9.25.5 Member Data Documentation
9.25.5.1 ParameterType ConfigFile::parameters [private]

Definition at line 208 of file ConfigFile.h.

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

* general/include/ConfigFile.h
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9.26 ConstWordIterator Class Reference

#include <PowerWordIterator.h>

Public Types

typedef pair< int, int > PII
typedef pair< int, int > PII

Public Member Functions

ConstWordIterator ()

ConstWordlIterator (const Word &w, bool begin=true)
ConstWordIterator (const WordIterator &WI)
ConstWordIterator & operator= (const WordIterator &WI)
bool operator!= (const ConstWordIterator &WI) const
bool operator== (const ConstWordIterator &WI) const
const ConstWordlIterator & operator++ ()
ConstWordIterator operator++ (int doomy)

const ConstWordIterator & operator-- ()
ConstWordlIterator operator-- (int doomy)

PII operator: () const

ConstWordIterator ()

ConstWordlIterator (const Word &w, bool begin=true)
ConstWordIterator (const WordIterator &WI)
ConstWordIterator & operator= (const WordIterator &WI)
bool operator!= (const ConstWordIterator &WI) const
bool operator== (const ConstWordIterator &WTI) const
const ConstWordlIterator & operator++ ()
ConstWordlIterator operator++ (int doomy)

const ConstWordlIterator & operator-- ()
ConstWordlIterator operator-- (int doomy)

int operator: () const

Private Attributes

const Word * theWord

list< PII >::const_iterator thelterator
int theOffset

const list< int > * theList

list< int >::const_iterator thelterator
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Friends

* class WordRep

9.26.1 Detailed Description

Definition at line 81 of file PowerWordlIterator.h.

9.26.2 Member Typedef Documentation

9.26.2.1 typedef pair< int, int > ConstWordIterator::PII

Definition at line 90 of file WordIterator.h.

9.26.2.2 typedef pair< int , int > ConstWordlIterator::PII

Definition at line 83 of file PowerWordlterator.h.
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9.26.3 Constructor & Destructor Documentation
9.26.3.1 ConstWordIterator::ConstWordIterator ()
9.26.3.2 ConstWordIterator::ConstWordIterator (const Word & w, bool begin
=true)
9.26.3.3 ConstWordIterator::ConstWordIterator (const WordIterator & WI)
9.26.3.4 ConstWordIterator::ConstWordIterator ()
9.26.3.5 ConstWordIterator::ConstWordIterator (const Word & w, bool begin
=true)
9.26.3.6 ConstWordIterator::ConstWordIterator (const WordIterator & WI)
9.26.4 Member Function Documentation
9.26.4.1 bool ConstWordIterator::operator!= (const ConstWordIterator & WI)
const
9.26.4.2 bool ConstWordlIterator::operator!= (const ConstWordIterator & WI)
const
9.26.4.3 int ConstWordIterator::operatorx () const
9.26.4.4 PII ConstWordlIterator::operatorx () const
9.26.4.5 ConstWordlIterator ConstWordIterator::operator++ (int doomy)
9.26.4.6 const ConstWordIterator& ConstWordIterator::operator++ ()
9.26.4.7 ConstWordIterator ConstWordIterator::operator++ (int doomy)
9.26.4.8 const ConstWordIterator& ConstWordIterator::operator++ ()
9.26.4.9 ConstWordlIterator ConstWordIterator::operator-- (int doomy)
9.26.4.10 const ConstWordIterator& ConstWordIterator::operator-- ()
9.26.4.11 ConstWordIterator ConstWordlIterator::operator-- (int doomy)
9.26.4.12 const ConstWordIterator& ConstWordIterator::operator-- ()
9.26.4.13 ConstWordIterator& ConstWordIterator::operator= (const
WordlIterator & WI)
Generated on Mon Sep 26 18:43:45 2011 for CRyptography And Groups (CRAG) by Doxygen
9.26.4.14 ConstWordIterator& ConstWordIterator::operator= (const
WordlIterator & WI)
9.26.4.15 bool ConstWordIterator::operator== (const ConstWordIterator &
WI) const
9.26.4.16 bool ConstWordlIterator::operator== (const ConstWordIterator &

WI) const
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9.26.6 Member Data Documentation

9.26.6.1 list< int >::const_iterator ConstWordIterator::thelterator
[private]

Definition at line 136 of file Wordlterator.h.

9.26.6.2 list< PII >::const_iterator ConstWordIterator::thelterator
[private]

Definition at line 132 of file PowerWordIterator.h.

9.26.6.3 const list< int >+ ConstWordIterator::theList [private]

Definition at line 135 of file WordIterator.h.

9.26.6.4 int ConstWordIterator::theOffset [private]

Definition at line 133 of file PowerWordlIterator.h.

9.26.6.5 const Wordx ConstWordIterator::theWord [private]

Definition at line 131 of file PowerWordIterator.h.

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

¢ Elt/include/PowerWordIterator.h
¢ Elt/include/WordlIterator.h
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9.27 CutVertices Class Reference

Implements an algorithm to find all articulation points of a graph//.

#include <WhiteheadGraph.h>

Public Member Functions

e CutVertices (const int **G, int n)

Constructor.

e ~CutVertices ()
* void compute ()

Finds articulation points.

* void computeBruteForce ()

Finds articulation points (Brute force algorithm.

* int numberOfComponents (bool ignore_single_vertices=false)

Computes the number of connected components of the graph.

* vector< int > getCutVertices () const

Get the list of articulation points.

Private Member Functions

* void init ()
¢ void DepthFirstSearch ()

Execute depth first search.

* void RecursiveDepthFirstSearch (int v)

Execute recursive depth first search.

void RDFS_Compute_Low (int v)

Compute the low subtree recursively.

¢ void ArticulationPoints ()

Extract articulation points from the labels.
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Private Attributes

e int ** theGraph
Adjacency matrix of the graph.

e int N

Number of vertices.

e int time

Current time label (internal use only).

e vector< int > visit

List of visited points (internal use only).

* vector< int > pred

List of predecessors (internal use only).

e vector< int > discover

Labels of discovered vertices (internal use only).

e vector< int > Low
e vector< int > articulation_point

List of articulation points.

9.27.1 Detailed Description

Implements an algorithm to find all articulation points of a graph//.

Definition at line 29 of file WhiteheadGraph.h.

9.27.2 Constructor & Destructor Documentation
9.27.2.1 CutVertices::CutVertices (const int xx G, int n)

Constructor.

Parameters:

G - the adjacency matrix of a graph ( there is an edge from i to j in the graph iff
GIil[jl # 0).

n - the number of vertices.
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9.27.2.2 CutVertices::~CutVertices ()

9.27.3 Member Function Documentation
9.27.3.1 void CutVertices::ArticulationPoints () [private]

Extract articulation points from the labels.

9.27.3.2 void CutVertices::compute ()

Finds articulation points. Finds all articulation points of the graph. The result can be
obtained through getCutVertices() (p.178) function. This algorithm requires linear
time in the size of the graph, or O(n?).

9.27.3.3 void CutVertices::computeBruteForce ()

Finds articulation points (Brute force algorithm. Finds all articulation points of the
graph. The result can be obtained through getCutVertices() (p. 178) function. Com-
plexity: O(n?).

9.27.3.4 void CutVertices::DepthFirstSearch () [private]

Execute depth first search.

9.27.3.5 vector<int> CutVertices::getCutVertices () const [inline]

Get the list of articulation points. Return the list of articulation points obtained using
one of the algorithms. compute() (p.178) or computeBruteForce() (p.178) must be
called first.

Returns:

The list of articulation vertices.

Definition at line 72 of file WhiteheadGraph.h.

References articulation_point.
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9.27.3.6 void CutVertices::init () [private]

9.27.3.7 int CutVertices::numberOfComponents (bool ignore_single_vertices =
false)

Computes the number of connected components of the graph. Computes the number
of connected components of the graph.

Parameters:

ignore_single_vertices - if set to true, then components containing only one
vertex are ignored. Default value is false.

Returns:

The number of connected components

9.27.3.8 void CutVertices::RDFS_Compute_Low (intv) [private]

Compute the low subtree recursively.

9.27.3.9 void CutVertices::RecursiveDepthFirstSearch (intv) [private]

Execute recursive depth first search.

9.27.4 Member Data Documentation

9.27.4.1 vector<int> CutVertices::articulation_point [private]
List of articulation points.

Definition at line 108 of file WhiteheadGraph.h.

Referenced by getCutVertices().

9.27.4.2 vector<int> CutVertices::discover [private]

Labels of discovered vertices (internal use only).

Definition at line 103 of file WhiteheadGraph.h.

9.27.4.3 vector<int> CutVertices::Low [private]

Definition at line 104 of file WhiteheadGraph.h.
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9.27.4.4 int CutVertices::N [private]

Number of vertices.

Definition at line 94 of file WhiteheadGraph.h.

9.27.4.5 vector<int> CutVertices::pred [private]
List of predecessors (internal use only).

Definition at line 101 of file WhiteheadGraph.h.

9.27.4.6 int«x CutVertices::theGraph [private]
Adjacency matrix of the graph.

Definition at line 91 of file WhiteheadGraph.h.

9.27.4.7 int CutVertices::time [private]

Current time label (internal use only).

Definition at line 97 of file WhiteheadGraph.h.

9.27.4.8 vector<int> CutVertices::visit [private]

List of visited points (internal use only).
Definition at line 99 of file WhiteheadGraph.h.

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

* FreeGroup/include/WhiteheadGraph.h
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9.28 DCBraidReduction Class Reference

#include <DCBraidReduction.h>

Public Member Functions

* DCBraidReduction (int n, Perturbation xpert, Partition *part)
* Word shorten (const Word &w) const

Private Attributes

e int N
¢ Perturbation * thePerturb
¢ Partition * thePartition

9.28.1 Detailed Description

Definition at line 133 of file DCBraidReduction.h.

9.28.2 Constructor & Destructor Documentation

9.28.2.1 DCBraidReduction::DCBraidReduction (int 7, Perturbation x pert,
Partition x part) [inline]

Definition at line 136 of file DCBraidReduction.h.

9.28.3 Member Function Documentation

9.28.3.1 Word DCBraidReduction::shorten (const Word & w) const

[inline]

Definition at line 142 of file DCBraidReduction.h.

References Word::begin(), Word::end(), Partition::getPartition(), N, Word::push_-
back(), shortenBraid(), and thePartition.

9.28.4 Member Data Documentation
9.28.4.1 int DCBraidReduction::N [private]

Definition at line 167 of file DCBraidReduction.h.
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Referenced by shorten().

9.28.4.2 Partitionx DCBraidReduction::thePartition [private]
Definition at line 169 of file DCBraidReduction.h.

Referenced by shorten().

9.28.4.3 Perturbationx DCBraidReduction::thePerturb [private]

Definition at line 168 of file DCBraidReduction.h.

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

» Experiments/include/DCBraidReduction.h
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9.29 DDL Struct Reference

#include <DDL.h>

Public Member Functions

* DDL ()

* DDL (Word w, bool bFreelyReduce=true)
* ~DDL ()

* void append (int v)

¢ void delend ()

¢ Word toWord ()

¢ void delcur (DDLNode *p)

¢ void insertA (DDLNode xp, int v)

¢ void insertA (DDLNode *p, Word w)

Public Attributes

¢ DDLNode = first
* DDLNode x* last

e int len

9.29.1 Detailed Description

Definition at line 34 of file DDL.h.

9.29.2 Constructor & Destructor Documentation
9.29.2.1 DDL::DDL () [inline]

Definition at line 42 of file DDL.h.
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9.29.2.2
9.29.2.3
9.29.3

9.29.3.1
9.29.3.2
9.29.3.3
9.29.34
9.29.3.5
9.29.3.6
9.29.4

9.294.1

DDL::DDL (Word w, bool bFreelyReduce = true)

DDL::~DDL ()

Member Function Documentation

void DDL:

void DDL:

void DDL:

void DDL:

void DDL:

:append (int v)

:delcur (DDLNode * p)

:delend ()

:insertA (DDLNode * p, Word w)

:insertA (DDLNode * p, int v)

Word DDL::toWord ()

Member Data Documentation

DDLNodex DDL::first

Definition at line 74 of file DDL.h.

9.29.4.2 DDLNodex DDL::last

Definition at line 75 of file DDL.h.

9.29.4.3

int DDL::len

Definition at line 76 of file DDL.h.

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

» Experiments/include/DDL.h
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9.30 DDLNode Struct Reference

#include <DDL.h>

Public Member Functions

+ DDLNode (int v)

Public Attributes

* int value
* DDLNode x left
* DDLNode * right
9.30.1 Detailed Description

Definition at line 24 of file DDL.h.

9.30.2 Constructor & Destructor Documentation
9.30.2.1 DDLNode::DDLNode (intv) [inline]

Definition at line 26 of file DDL.h.

9.30.3 Member Data Documentation
9.30.3.1 DDLNodex DDLNode::left

Definition at line 29 of file DDL.h.

9.30.3.2 DDLNodex DDLNode::right

Definition at line 30 of file DDL.h.

9.30.3.3 int DDLNode::value

Definition at line 28 of file DDL.h.

The documentation for this struct was generated from the following file:
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» Experiments/include/DDL.h
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9.31 DehornoyForm Class Reference

Dehornoy Form of a braid word (aka/ handle free form).

#include <DehornoyForm.h>

Public Member Functions

¢ DehornoyForm (const int N, const Word &w)
* Word getDehornoyForm () const
¢ DehornoyForm (const int N, const Word &w)

Create a Dehornoy form of a braid word.

* Word getDehornoyForm () const

(Accessor function) Get a braid word representing a form.

Private Member Functions

* Word computeDehornoyForm (const Word &w)
* Word computeDehornoyForm (const Word &w)

Function which computes the form (using LinkedBraidStructure (p. 305)).

Private Attributes

¢ const int theIndex

the rank of the braid group = number of strands = number of generators + 1

* Word theDehornoyForm
The Dehornoy form.

¢ LinkedBraidStructure theLinkedStructure

Structure in which the form is kept.

9.31.1 Detailed Description

Dehornoy Form of a braid word (aka/ handle free form). This class uses BraidLinked-
Structure to compute the Dehornoy form a braid-word. The object of this class is just
a container to keep the form.

Definition at line 14 of file DehornoyForm.h.
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9.31.2 Constructor & Destructor Documentation
9.31.2.1 DehornoyForm::DehornoyForm (const int N, const Word & w)
9.31.2.2 DehornoyForm::DehornoyForm (const int N, const Word & w)

Create a Dehornoy form of a braid word. Note that the form will be computed right
here. So, if you are not sure that the form will be used later do not create this object.

Parameters:

N - rank of a braid group;
w - braid word
9.31.3 Member Function Documentation

9.31.3.1 Word DehornoyForm::computeDehornoyForm (const Word & w)
[private]

Function which computes the form (using LinkedBraidStructure (p. 305)).

9.31.3.2 Word DehornoyForm::computeDehornoyForm (const Word & w)
[private]

9.31.3.3 Word DehornoyForm::getDehornoyForm () const [inline]

(Accessor function) Get a braid word representing a form.
Definition at line 56 of file DehornoyForm_old.h.
References theDehornoyForm.

9.31.3.4 Word DehornoyForm::getDehornoyForm () const [inline]

Definition at line 36 of file DehornoyForm.h.

References theDehornoyForm.

9.31.4 Member Data Documentation

9.31.4.1 Word DehornoyForm::theDehornoyForm [private]

The Dehornoy form.
Definition at line 60 of file DehornoyForm.h.
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Referenced by getDehornoyForm().

9.31.4.2 const int DehornoyForm::thelndex [private]
the rank of the braid group = number of strands = number of generators + 1 The rank
of the corresponding braid group.

Definition at line 58 of file DehornoyForm.h.

9.31.4.3 LinkedBraidStructure DehornoyForm::theLinkedStructure
[private]

Structure in which the form is kept.

Definition at line 85 of file DehornoyForm_old.h.

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

* BraidGroup/include/DehornoyForm.h
¢ BraidGroup/include/DehornoyForm_old.h
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9.32 dump< T > Class Template Reference

#include <dump.h>

Public Types

* typedef class T::const_iterator const_iterator

Public Member Functions

* dump (const T &s)
¢ void printOn (ostream &o0) const

Private Attributes

e const T & theCont

Friends

* ostream & operator< < (ostream &o, const dump &d)

9.32.1 Detailed Description

template<class T> class dump< T >

Definition at line 25 of file dump.h.

9.32.2 Member Typedef Documentation

9.32.2.1 template<class T > typedef class T::const_iterator dump< T
>::const_iterator

Definition at line 28 of file dump.h.

9.32.3 Constructor & Destructor Documentation
9.32.3.1 template<class T > dump< T >::dump (const T & s) [inline]

Definition at line 29 of file dump.h.
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9.32.4 Member Function Documentation

9.324.1 template<class T > void dump< T >::printOn (ostream & o) const
[inline]

Definition at line 31 of file dump.h.

References dump< T >::theCont.

9.32.5 Friends And Related Function Documentation

9.32.5.1 template<class T > ostream& operator<< (ostream & o, const
dump< T > &d) [friend]

Definition at line 38 of file dump.h.

9.32.6 Member Data Documentation
9.32.6.1 template<class T > const T& dump< T >::theCont [private]

Definition at line 44 of file dump.h.
Referenced by dump< T >::printOn().

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

 general/include/dump.h
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9.33 Dump Class Reference

#include <MajorDump.h>

Static Public Attributes

* static ostream * dump_out

9.33.1 Detailed Description

Definition at line 8 of file MajorDump.h.

9.33.2 Member Data Documentation
9.33.2.1 ostream+ Dump::dump_out [static]

Definition at line 10 of file MajorDump.h.

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

* CryptoAAG/include/MajorDump.h
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9.34 EditingDistance Class Reference

Implements the Editing (Levenstein (p. 303)) distance between two words.

#include <SimilarityMeasures.h>Inheritance diagram for EditingDis-
tance::

‘ StringSimilarityMeasure ‘

T

‘ EditingDistance ‘

Public Member Functions

« EditingDistance ()
¢ double measure (const Word &w1, const Word &w?2) const

Returns the editing distance.

9.34.1 Detailed Description

Implements the Editing (Levenstein (p. 303)) distance between two words.

Definition at line 162 of file SimilarityMeasures.h.

9.34.2 Constructor & Destructor Documentation
9.34.2.1 EditingDistance::EditingDistance () [inline]

Definition at line 165 of file SimilarityMeasures.h.

9.34.3 Member Function Documentation

9.34.3.1 double EditingDistance::measure (const Word & w1, const Word &
w2) const [virtual]

Returns the editing distance.

Parameters:

wl - the first word
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w2 - the second word

Returns:

the scaled Editing distance.

Implements StringSimilarityMeasure (p.520).

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

* StringSimilarity/include/SimilarityMeasures.h
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9.35 Equation Class Reference

#include <Equation.h>

Public Member Functions

¢ Equation (int nGen, int nVar, const Word &eq)
* bool isGenerator (int g) const

Determine if g is a letter in this equation.

* bool isVariable (int g) const

Determine if g is a variable in this equation.

¢ int getTheNumberOfGenerators () const

Get the number of the generators of the group.

¢ int getTheNumberOfVariables () const

Get the number of variables in the formula.

» const Word & getTheEquation () const

Get the word presentation of the equation.

¢ bool isQuadratic () const

Determine if the equation is quadratic.

¢ bool trivialSolution () const

Determine if the equation has trivial solution.

Static Public Member Functions

« static Equation randomQuadraticEquation (int nGen, int nVar, int len)

Generate random (strictly) quadratic equation of length len 4+ 2 - nV ars with nGen
generators, nV ar variables.

Private Attributes

¢ int theNumberOfGenerators

the number of the generators of the group
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* int theNumberOfVariables

the number of variables in the formula (the actual number of variables in the equation
can be lesser)

* Word theEquation

the presentation of the equation

Friends

* ostream & operator< < (ostream &os, const Equation &eq)

9.35.1 Detailed Description

Definition at line 27 of file Equation.h.

9.35.2 Constructor & Destructor Documentation

9.35.2.1 Equation::Equation (int nGen, int nVar, const Word & eq)

9.35.3 Member Function Documentation
9.35.3.1 const Word& Equation::getTheEquation () const [inline]

Get the word presentation of the equation.
Definition at line 66 of file Equation.h.

References theEquation.

9.35.3.2 int Equation::getTheNumberOfGenerators () const [inline]

Get the number of the generators of the group.
Definition at line 58 of file Equation.h.

References theNumberOfGenerators.

9.35.3.3 int Equation::getTheNumberOfVariables () const [inline]

Get the number of variables in the formula.
Definition at line 62 of file Equation.h.

References theNumberOfVariables.
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9.35.3.4 bool Equation::isGenerator (int g) const

Determine if g is a letter in this equation.

9.35.3.5 bool Equation::isQuadratic () const

Determine if the equation is quadratic.

9.35.3.6  bool Equation::isVariable (int g) const

Determine if g is a variable in this equation.

9.35.3.7 static Equation Equation::randomQuadraticEquation (int nGen, int
nVar, intlen) [static]

Generate random (strictly) quadratic equation of length len + 2 - nVars with nGen
generators, nV ar variables. Routine "arranges" len generators and 2 - nV ars variables
(each variable twice) into a reduced equation. The distribution is not uniform among
equations of this type (even though for large values of len I think it will be close to
uniform). For uniform distribution one has to construct a FSA (p.216) accepting all

equations of this type, then assign weights to edges using dynamic programming, and
finally choose words from that FSA (p.216) accoring to the weights.

9.35.3.8 bool Equation::trivialSolution () const

Determine if the equation has trivial solution.

9.35.4 Friends And Related Function Documentation

9.35.4.1 ostream& operator<< (ostream & os, const Equation & eq)
[friend]

9.35.5 Member Data Documentation
9.35.5.1 Word Equation::theEquation [private]

the presentation of the equation A word theEquation is a sequence of generators. Each
generator g is interpreted the following way:

o if |g| < theNumberO fGenerators then g is the corresponding generator of
the group
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o if |g| > theNumberO fGenerators then g is a variable with index |g| —
the NumberO fGenerators raised in the power +1 depending on the sign of

g.

Definition at line 126 of file Equation.h.

Referenced by getTheEquation().

9.35.5.2 int Equation::theNumberOfGenerators [private]

the number of the generators of the group
Definition at line 116 of file Equation.h.
Referenced by getTheNumberOfGenerators().

9.35.5.3 int Equation::theNumberOfVariables [private]

the number of variables in the formula (the actual number of variables in the equation
can be lesser)

Definition at line 118 of file Equation.h.

Referenced by getTheNumberOfVariables().

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

* Equation/include/Equation.h
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9.36 FiniteAlphabet Class Reference

Implements a finite size alphabet.

#include <Alphabet.h>Inheritance diagram for FiniteAlphabet::

Alphabet

FiniteAlphabet

Public Member Functions

* FiniteAlphabet ()

Default Constructor.

9.36.1 Detailed Description

Implements a finite size alphabet. This is an implementation of a finite alphabet. Letter
names are given as a parameter in the constructor

Definition at line 67 of file Alphabet.h.

9.36.2 Constructor & Destructor Documentation
9.36.2.1 FiniteAlphabet::FiniteAlphabet () [inline]

Default Constructor.
Definition at line 71 of file Alphabet.h.

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

* Alphabet/include/Alphabet.h
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9.37 FoldDetails Struct Reference

#include <FSARep.h>

Public Member Functions

¢ FoldDetails (int b, int 1, int n, const FSAState &s1, const FSAState &s2)

Public Attributes

* int base

e int label

* int state_num

¢ FSAState statel
FSAState state2

9.37.1 Detailed Description

Definition at line 88 of file FSARep.h.

9.37.2 Constructor & Destructor Documentation

9.37.2.1 FoldDetails::FoldDetails (int b, int /, int n, const FSAState & s1,
const FSAState & s2) [inline]

Definition at line 90 of file FSARep.h.

9.37.3 Member Data Documentation
9.37.3.1 int FoldDetails::base

Definition at line 93 of file FSARep.h.

9.37.3.2 int FoldDetails::label

Definition at line 94 of file FSARep.h.

9.37.3.3 FSAState FoldDetails::statel

Definition at line 96 of file FSARep.h.
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9.37.3.4 FSAState FoldDetails::state2

Definition at line 97 of file FSARep.h.

9.37.3.5 int FoldDetails::state_num

Definition at line 95 of file FSARep.h.

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

 Graph/include/FSARep.h
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9.38 Graphs::FoldDetails< VertexType, EdgeType >
Struct Template Reference

#include <GraphConceptAlgorithms.h>

Public Member Functions

* FoldDetails (int o, const EdgeType &el, const EdgeType &e2, const VertexType
&V1, const VertexType &V2)

Public Attributes

* int theOrigin

» EdgeType theEdgel

» EdgeType theEdge2

* VertexType theVertex1
* VertexType theVertex2

9.38.1 Detailed Description

template<class VertexType, class EdgeType> struct Graphs::FoldDetails< Ver-
texType, EdgeType >

It is assumed that theEdge1.theTarget < theEdge2.theTarget.
Definition at line 377 of file GraphConceptAlgorithms.h.

9.38.2 Constructor & Destructor Documentation

9.38.2.1 template<class VertexType , class EdgeType > Graphs::FoldDetails <
VertexType, EdgeType >::FoldDetails (int 0, const EdgeType & el,
const EdgeType & e2, const VertexType & VI, const VertexType &
V2) [inline]

Definition at line 379 of file GraphConceptAlgorithms.h.
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9.38.3 Member Data Documentation

9.38.3.1 template<class VertexType , class EdgeType > EdgeType
Graphs::FoldDetails< VertexType, EdgeType >::theEdgel

Definition at line 387 of file GraphConceptAlgorithms.h.

9.38.3.2 template<class VertexType , class EdgeType > EdgeType
Graphs::FoldDetails< VertexType, EdgeType >::theEdge2

Definition at line 388 of file GraphConceptAlgorithms.h.

9.38.3.3 template<class VertexType , class EdgeType > int
Graphs::FoldDetails< VertexType, EdgeType >::theOrigin

Definition at line 386 of file GraphConceptAlgorithms.h.

9.38.3.4 template<class VertexType , class EdgeType > VertexType
Graphs::FoldDetails< VertexType, EdgeType >::theVertex1

Definition at line 390 of file GraphConceptAlgorithms.h.

9.38.3.5 template<class VertexType , class EdgeType > VertexType
Graphs::FoldDetails< VertexType, EdgeType >::theVertex2

Definition at line 391 of file GraphConceptAlgorithms.h.

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

¢ Graph/include/GraphConceptAlgorithms.h
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9.39 FPGroup Class Reference

Class FPGroup (p. 204) (finitely presented group).

#include <FPGroup.h>

Public Member Functions

* FPGroup (int num=0)

e FPGroup (int numOfGen, const vector< Word > &relators)

* FPGroup (const FiniteAlphabet &a)

* FPGroup (const FiniteAlphabet &a, const vector< Word > &relators)
¢ int numberOfGenerators () const

Get the number of generators.

* const vector< string > & getGeneratorsNames () const

Get the names of the generators.

* const FiniteAlphabet & getAlphabet () const
Get the alphabet.

* const vector< Word > & relators () const
* Word randomEqWord_Baltimore (const Word &w, int length, float conj_-
param) const

Generate random equivalent word.

* Word randomlIdentity_Stack (int length) const

Generate random trivial word.

* Word randomlIdentity_Classic (int length, float conj_param) const

Generate random trivial word.

* Word randomldentity_Baltimore (int length, float conj_param) const

Generate random trivial word (using randomEqWord_Baltimore).

* FPGroup triangulatePresentation () const

Triangulate the set of relations.

Static Public Member Functions

* static vector< string > initializeGenNames (int num)
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Protected Attributes

¢ int numOfGenerators

¢ vector< Word > theRelators
* FiniteAlphabet theAlphabet
* bool useDefaultAlphabet

Friends

¢ ostream & operator<< (ostream &os, const FPGroup &group)
* istream & operator>> (istream &is, FPGroup &group)

9.39.1 Detailed Description

Class FPGroup (p. 204) (finitely presented group).
Definition at line 32 of file FPGroup.h.

9.39.2 Constructor & Destructor Documentation
9.39.2.1 FPGroup::FPGroup (int num = 0)

9.39.2.2 FPGroup::FPGroup (int numOfGen, const vector< Word > &
relators)

9.39.2.3 FPGroup::FPGroup (const FiniteAlphabet & a)

9.39.2.4 FPGroup::FPGroup (const FiniteAlphabet & a, const vector< Word
> & relators)

9.39.3 Member Function Documentation
9.39.3.1 const FiniteAlphabet& FPGroup::getAlphabet () const [inline]

Get the alphabet.
Definition at line 63 of file FPGroup.h.
References theAlphabet.

9.39.3.2 const vector< string >& FPGroup::getGeneratorsNames () const
[inline]

Get the names of the generators.
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Definition at line 61 of file FPGroup.h.
References theAlphabet.

9.39.3.3 static vector< string > FPGroup::initializeGenNames (int num)
[static]

9.39.3.4 int FPGroup::numberOfGenerators () const [inline]

Get the number of generators.
Definition at line 59 of file FPGroup.h.

References numOfGenerators.

9.39.3.5 Word FPGroup::randomEqWord_Baltimore (const Word & w, int
length, float conj_param) const

Generate random equivalent word. Function inserts into random positions in the given
word w relators (and their cyclic permutations and inverses) of the group conjugated
by randomly chosen words. The lengths of conjugators is chosen using geometric dis-
tribution with parameter = conj_param. When the required length is reached the word
is being reduced and output. So, the result often is shorter than the given parameter
length.

9.39.3.6 Word FPGroup::randomlIdentity_Baltimore (int length, float
conj_param) const

Generate random trivial word (using randomEqWord_Baltimore).

9.39.3.7 Word FPGroup::randomlIdentity_Classic (int length, float
conj_param) const

Generate random trivial word. Function starts with a trivial word w = . On each
iteration it multiplies w on the right by a relator (and their cyclic permutations and in-
verses) of the group conjugated by randomly chosen words. Lengths of conjugators are
chosen using geometric distribution with parameter = conj_param. When the required
length is reached the word is being reduced and output. So, the result often is shorter
than the given parameter length.

9.39.3.8 Word FPGroup::randomldentity_Stack (int length) const

Generate random trivial word. Function starts with a pair of trivial words w1 = €, we =
e. On each iteration randomly takes a relators r, takes a random cyclic permutation 7’
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of it or its inverse, then randomly cuts in two pieces ' = r1 o 75 (one can be trivial)
and multiplies w; on the right by r; and ws on the right by 75 '. When |w; | + |ws]
reaches the length output freely reduced wyws L

9.39.3.9 const vector< Word >& FPGroup::relators () const [inline]
Definition at line 65 of file FPGroup.h.

References theRelators.

9.39.3.10 FPGroup FPGroup::triangulatePresentation () const

Triangulate the set of relations.

Returns:

The result is a finite group presentation (Y; S) with all relators of length at most
3. Notice that the names of the original generators change to x1, ..., x, to avoid
possible name collisions. New generator names are T4, . . ..

9.39.4 Friends And Related Function Documentation

9.39.4.1 ostream& operator<< (ostream & os, const FPGroup & group)
[friend]

9.394.2 istream& operator>> (istream & is, FPGroup & group) [friend]
9.39.5 Member Data Documentation

9.39.5.1 int FPGroup::numOfGenerators [protected]

Definition at line 184 of file FPGroup.h.

Referenced by numberOfGenerators().

9.39.5.2 FiniteAlphabet FPGroup::theAlphabet [protected]

Definition at line 189 of file FPGroup.h.

Referenced by getAlphabet(), and getGeneratorsNames().

9.39.5.3 vector< Word > FPGroup::theRelators [protected]

Definition at line 187 of file FPGroup.h.
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Referenced by relators().

9.39.5.4 bool FPGroup::useDefaultAlphabet [protected]

Definition at line 190 of file FPGroup.h.

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

* Group/include/FPGroup.h
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9.40 FRDFIT Class Reference

#include <FRDFIT.h>

Public Member Functions

¢ FRDFIT (int n)
¢ Word compute (const Word &, int &numOfHandles)

Private Member Functions

¢ void pp (const DDL &L, DDLNode +p1, DDLNode *p2)

Private Attributes

¢ int theGroupGens

9.40.1 Detailed Description

Definition at line 26 of file FRDFIT.h.

9.40.2 Constructor & Destructor Documentation
9.40.2.1 FRDFIT::FRDFIT (intn) [inline]

Definition at line 36 of file FRDFIT.h.

9.40.3 Member Function Documentation
9.40.3.1 Word FRDFIT::compute (const Word &, int & numOfHandles)

9.40.3.2 void FRDFIT::pp (const DDL & L, DDLNode * pI, DDLNode * p2)
[private]

9.40.4 Member Data Documentation
9.40.4.1 int FRDFIT::theGroupGens [private]

Definition at line 68 of file FRDFIT.h.

The documentation for this class was generated from the following file:
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» Experiments/include/FRDFIT.h
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9.41 FreeGroup Class Reference

#include <FreeGroup.h>

Public Member Functions

* FreeGroup (int rank)

(Constructor) Free group of the given rank.

* FreeGroup (const FiniteAlphabet &a)
¢ bool isPrimitive (const Word &w) const

Determine if the word w is primitive or not.

¢ bool isAlmostPrimitive (const Word &w) const

Determine if the word w is almost primitive or not.

* bool doesContain (const SubgroupFG &sbgp, const Word &w) const

Determine whether a subgroup sbgp of a free group contains a word w.

« const FiniteAlphabet & getAlphabet () const

Private Attributes

« int theRank
* FiniteAlphabet theAlphabet
* bool useDefaultAlphabet

Friends

¢ ostream & operator<< (ostream &out, const FreeGroup &g)

Output the presentation into a stream.

* istream & operator>> (istream &in, FreeGroup &g)

Read an alphabet from a string.

9.41.1 Detailed Description

Definition at line 24 of file FreeGroup.h.
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9.41.2 Constructor & Destructor Documentation
9.41.2.1 FreeGroup::FreeGroup (int rank)

(Constructor) Free group of the given rank.

9.41.2.2 FreeGroup::FreeGroup (const FiniteAlphabet & a)

9.41.3 Member Function Documentation

9.41.3.1 bool FreeGroup::doesContain (const SubgroupFG & sbgp, const
Word & w) const

Determine whether a subgroup sbgp of a free group contains a word w.

9.41.3.2 const FiniteAlphabet& FreeGroup::getAlphabet () const [inline]
Definition at line 56 of file FreeGroup.h.

References theAlphabet.

9.41.3.3 bool FreeGroup::isAlmostPrimitive (const Word & w) const

Determine if the word w is almost primitive or not.

9.41.3.4 bool FreeGroup::isPrimitive (const Word & w) const

Determine if the word w is primitive or not.

9.41.4 Friends And Related Function Documentation

9.41.4.1 ostream& operator<< (ostream & out, const FreeGroup & g)
[friend]

Output the presentation into a stream.
Definition at line 65 of file FreeGroup.h.
9.41.4.2 istream& operator>> (istream & in, FreeGroup & g) [friend]

Read an alphabet from a string.

Definition at line 75 of file FreeGroup.h.
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9.41.5 Member Data Documentation

9.41.5.1 FiniteAlphabet FreeGroup::theAlphabet [private]
Definition at line 92 of file FreeGroup.h.

Referenced by getAlphabet().

9.41.5.2 int FreeGroup::theRank [private]

Definition at line 91 of file FreeGroup.h.

9.41.5.3 bool FreeGroup::useDefaultAlphabet [private]

Definition at line 93 of file FreeGroup.h.

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

* FreeGroup/include/FreeGroup.h
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9.42 FreeMetabelianGroupAlgorithms Class Refer-
ence

Static class FreeMetabelianGroupAlgorithms (p.214) encapsulates algorithms for
FreeMetabelianGroup groups.

#include <FreeMetabelianGroupAlgorithms.h>

Public Member Functions

* FreeMetabelianGroupAlgorithms ()

Default constructor is not instantiated to protect from creating the obects of this class.

Static Public Member Functions

* static bool trivial (int N, const Word &w)

Decide if a word represents the identity of a free metabelian group.

* static pair< bool, Word > conjugate (int N, Word w1, Word w2)

Decide if words represent conjugate elements in a free metabelian group.

* static Word getWordFromEdgeMap (int N, const map< vector< int >, int >
&EM)

Compute a word (not a shortest) defining the same edge map as EM.

9.42.1 Detailed Description
Static class FreeMetabelianGroupAlgorithms (p.214) encapsulates algorithms for

FreeMetabelianGroup groups. The class FreeMetabelianGroupAlgorithms (p.214)
is static, i.e., all member functions are static and there is no constructor defined.

Definition at line 36 of file FreeMetabelianGroupAlgorithms.h.

9.42.2 Constructor & Destructor Documentation

9.42.2.1 FreeMetabelianGroupAlgorithms::FreeMetabelianGroupAlgorithms
0

Default constructor is not instantiated to protect from creating the obects of this class.
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9.42.3 Member Function Documentation

9.42.3.1 static pair< bool , Word > FreeMetabelianGroupAl-
gorithms::conjugate (int N, Word wi, Word w2)
[static]

Decide if words represent conjugate elements in a free metabelian group. N is the
rank of the corresponding metabelian group, w1, w2 are the given word. The function
returns a pair (A, B) where A is true if and only if words are conjugate and B is a
conjugator, i.e., B~'wl1B = w2 holds.

9.42.3.2 static Word FreeMetabelianGroupAlgo-
rithms::getWordFromEdgeMap (int N, const map< vector< int >, int
> & EM) [static]

Compute a word (not a shortest) defining the same edge map as EM. It is assumed here
that EM defines an element of M.

9.42.3.3 static bool FreeMetabelianGroupAlgorithms::trivial (int N, const
Word & w) [static]

Decide if a word represents the identity of a free metabelian group. [V is the rank of
the corresponding metabelian group, w is the given word.

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

¢ FreeMetabelianGroup/include/FreeMetabelianGroupAlgorithms.h
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9.43 FSA Class Reference

#include <FSA.h>Inheritance diagram for FSA::

ObjectOf< FSARep >

FSA

Public Types

* typedef FSAState state_type
* typedef FSAState::edge_type edge_type

Public Member Functions

* FSA ()

* FSA operatorx (const FSA &F) const

* bool operator== (const FSA &F) const

e void fold (const set< int > =xcandidates=NULL, list< FoldDetails >
xdetails=NULL)

* void pinch (int statel, int state2)

¢ void unfold (const list< FoldDetails > &details)

* void liftup (const list< FoldDetails > &details, list< FSAEdge > &path, int
init_state)

* bool isDeterministic () const

* FSA deterministic () const

* int newState ()

* void eraseState (int state)

* void newEdge (int statel, int state2, int label)

* void eraseEdge (int statel, int state2, int label)

¢ template<class ConstIntIterator >
void addLoop (int vert, ConstIntlterator F, ConstIntlterator L)

¢ template<class ConstIntlterator >
void addRay (int vert, ConstIntIterator F, ConstIntIterator L)

* void addFSA (int vertl, int vert2, const FSA &fsa)

* const map< int, FSAState > & getStates () const

* map< int, FSAState > & getStates ()

¢ void makelnitial (int s)

¢ void makeTerminal (int s)
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¢ void makeNonlInitial (int s)

¢ void makeNonTerminal (int s)

* const set< int > & getInitStates () const

e const set< int > & getTermStates () const

Private Member Functions

* FSA (const FSARep &rep)

9.43.1 Detailed Description

Definition at line 21 of file FSA.h.

9.43.2 Member Typedef Documentation
9.43.2.1 typedef FSAState::edge_type FSA::edge_type

Definition at line 26 of file FSA.h.

9.43.2.2 typedef FSAState FSA::state_type

Definition at line 25 of file FSA.h.

9.43.3 Constructor & Destructor Documentation
9.43.3.1 FSA::FSA() [inline]

Definition at line 36 of file FSA.h.

9.43.3.2 FSA::FSA (const FSARep & rep) [inline, private]

Definition at line 42 of file FSA.h.

9.43.4 Member Function Documentation
9.43.4.1 void FSA::addFSA (int vertl, int vert2, const FSA & fsa) [inline]

Definition at line 91 of file FSA.h.

References FSARep::addFSA(), ObjectOf< FSARep >::change(), and ObjectOf<
Rep >::look().
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9.43.4.2 template<class ConstIntIterator > void FSA::addLoop (int vert,
ConstIntIterator F, ConstIntlterator L) [inline]

Definition at line 87 of file FSA.h.
References FSARep::addLoop(), and ObjectOf< FSARep >::change().

9.43.4.3 template<class ConstIntIterator > void FSA::addRay (int vert,
ConstIntIterator F, ConstIntlIterator L) [inline]

Definition at line 89 of file FSA.h.
References FSARep::addRay(), and ObjectOf< FSARep >::change().

9.43.4.4 FSA FSA::deterministic () const
9.43.4.5 void FSA::eraseEdge (int statel, int state2, int label) [inline]

Definition at line 85 of file FSA.h.
References ObjectOf< FSARep >::change(), and eraseEdge().
Referenced by eraseEdge().

9.43.4.6 void FSA::eraseState (int state) [inline]

Definition at line 83 of file FSA.h.
References ObjectOf< FSARep >::change(), and eraseState().

Referenced by eraseState().

9.43.4.7 void FSA::fold (const set< int > x candidates = NULL, list<
FoldDetails > x details = NULL) [inline]

Definition at line 64 of file FSA.h.
References ObjectOf< FSARep >::change().

9.43.4.8 const set< int >& FSA::getInitStates () const [inline]

Definition at line 108 of file FSA.h.
References getlnitStates(), and ObjectOf< FSARep >::look().
Referenced by getlnitStates().
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9.43.4.9 map< int, FSAState >& FSA::getStates () [inline]

Definition at line 94 of file FSA.h.
References ObjectOf< FSARep >::change(), and FSARep::getStates().

9.43.4.10 const map< int , FSAState >& FSA::getStates () const [inline]

Definition at line 93 of file FSA.h.
References FSARep::getStates(), and ObjectOf < FSARep >::1ook().

9.43.4.11 const set< int >& FSA::getTermStates () const [inline]

Definition at line 109 of file FSA.h.
References getTermStates(), and ObjectOf< FSARep >::1ook().
Referenced by getTermStates().

9.43.4.12 bool FSA::isDeterministic () const

9.43.4.13 void FSA::liftup (const list< FoldDetails > & details, list< FSAEdge
> & path, int init_state) [inline]

Definition at line 70 of file FSA.h.
References ObjectOf< FSARep >::change(), and liftup().
Referenced by liftup().

9.43.4.14 void FSA::makelnitial (ints) [inline]

Definition at line 104 of file FSA.h.
References ObjectOf< FSARep >::change(), and makelnitial().

Referenced by makelnitial().

9.43.4.15 void FSA::makeNonlnitial (ints) [inline]

Definition at line 106 of file FSA.h.
References ObjectOf< FSARep >::change(), and makeNonlInitial().

Referenced by makeNonlInitial().
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9.43.4.16 void FSA::makeNonTerminal (ints) [inline]

Definition at line 107 of file FSA.h.
References ObjectOf< FSARep >::change(), and makeNonTerminal().

Referenced by makeNonTerminal().

9.43.4.17 void FSA::makeTerminal (ints) [inline]

Definition at line 105 of file FSA.h.
References ObjectOf< FSARep >::change(), and makeTerminal().

Referenced by makeTerminal().

9.43.4.18 void FSA::newEdge (int statel, int state2, int label) [inline]

Definition at line 84 of file FSA.h.
References ObjectOf< FSARep >::change(), and newEdge().
Referenced by newEdge().

9.43.4.19 int FSA::newState () [inline]

Definition at line 82 of file FSA.h.
References ObjectOf< FSARep >::change(), and newState().

Referenced by newState().
9.43.4.20 FSA FSA::operatorx (const FSA & F) const
9.43.4.21 bool FSA::operator== (const FSA & F) const

9.43.4.22 void FSA::pinch (int statel, int state2) [inline]

Definition at line 67 of file FSA.h.
References ObjectOf< FSARep >::change(), and pinch().
Referenced by pinch().

9.43.4.23 void FSA::unfold (const list< FoldDetails > & details) [inline]

Definition at line 69 of file FSA.h.
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References ObjectOf< FSARep >::change(), and unfold().
Referenced by unfold().

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

¢ Graph/include/FSA.h
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9.44 FSAEdge Struct Reference

#include <FSARep.h>

Public Member Functions

FSAEdge ()
FSAEdge (int t, int 1)
* bool operator== (const FSAEdge &e) const

* bool operator< (const FSAEdge &e) const

Public Attributes

* int target
* int label

9.44.1 Detailed Description

Definition at line 29 of file FSARep.h.

9.44.2 Constructor & Destructor Documentation
9.44.2.1 FSAEdge::FSAEdge () [inline]

Definition at line 32 of file FSARep.h.

9.44.2.2 FSAEdge::FSAEdge (int¢, int/) [inline]

Definition at line 35 of file FSARep.h.

9.44.3 Member Function Documentation
9.44.3.1 bool FSAEdge::operator< (const FSAEdge & e¢) const [inline]

Definition at line 41 of file FSARep.h.

References label, and target.
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9.44.3.2 bool FSAEdge::operator== (const FSAEdge & ¢) const [inline]

Definition at line 37 of file FSARep.h.

References label, and target.

9.44.4 Member Data Documentation
9.44.4.1 int FSAEdge::label

Definition at line 53 of file FSARep.h.
Referenced by operator<(), and operator==().
9.44.4.2 int FSAEdge::target

Definition at line 52 of file FSARep.h.
Referenced by operator<(), and operator==().

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

* Graph/include/FSARep.h
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9.45 FSARep Class Reference

#include <FSARep.h>Inheritance diagram for FSARep::

RefCounter

FSARep

Public Member Functions

* FSARep * clone () const

e void fold (const set< int > =xcandidates=NULL, list< FoldDetails >
xdetails=NULL)

Fold a FSA (p.216). Outputs details of the fold, that will allow to unfold latter.
Argument candidates is a list of vertices to check for fold (all others won’t be checked).
If candidates=NULL then all vertices will be checked.

* void pinch (int statel, int state2)

Pinch two vertices.

¢ void unfold (const list< FoldDetails > &details)

Unfold 2 vertices using details of the previous fold.

* void liftup (const list< FoldDetails > &details, list< FSAEdge > &path, int
init_state)

Function allows to lift a path in the folded FSA (p.216) up to unfolded one.

* int newState ()
Add a new state to a FSA (p.216).

* void eraseState (int state)
Erase a state from a FSA (p.216).

* void newEdge (int statel, int state2, int label)
Add a new edge to a FSA (p.216).

* void eraseEdge (int statel, int state2, int label)
Erase an edge from a FSA (p.216).
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¢ template<class ConstIntIterator >
void addLoop (int vert, ConstIntlterator F, ConstIntlterator L)

Add a loop to a FSA (p.216) at a vertex vert labelled with [EL).

* template<class ConstIntIterator >
void addRay (int vert, ConstIntlterator F, ConstIntIterator L)

Add a ray to a FSA (p.216) at a vertex vert labelled with [EL).

¢ void addFSA (int vertl, int vert2, const FSARep &fsa)

not implemented yet

* const map< int, FSAState > & getStates () const
¢ map< int, FSAState > & getStates ()

¢ void makelnitial (int s)

¢ void makeTerminal (int s)

¢ void makeNonlInitial (int s)

¢ void makeNonTerminal (int s)

e const set< int > & getInitStates () const

e const set< int > & getTermStates () const

Private Types

* typedef FSAState::edge_type edge_type

Private Member Functions

* FSARep ()

Private Attributes

e map< int, FSAState > theStates
¢ int maxState

¢ set< int > initStates

e set< int > termStates

Friends

e class FSA
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9.45.1 Detailed Description

Definition at line 106 of file FSARep.h.

9.45.2 Member Typedef Documentation
9.45.2.1 typedef FSAState::edge_type FSARep::edge_type [private]

Definition at line 110 of file FSARep.h.

9.45.3 Constructor & Destructor Documentation
9.45.3.1 FSARep::FSARep () [private]

Referenced by clone().

9.45.4 Member Function Documentation

9.45.4.1 void FSARep::addFSA (int vertl, int vert2, const FSARep & fsa)
[inline]

not implemented yet

Definition at line 197 of file FSARep.h.

Referenced by FSA::addFSA().

9.45.4.2 template<class ConstIntIterator > void FSARep::addLoop (int vert,
ConstIntIterator F, ConstIntlIterator L) [inline]

Add a loop to a FSA (p.216) at a vertex vert labelled with [FL).

Definition at line 169 of file FSARep.h.

References newEdge(), and newState().

Referenced by FSA::addLoop().

9.45.4.3 template<class ConstIntIterator > void FSARep::addRay (int vert,
ConstIntIterator F, ConstIntIterator L) [inline]

Add aray to a FSA (p.216) at a vertex vert labelled with [EL).
Definition at line 186 of file FSARep.h.
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References newEdge(), and newState().
Referenced by FSA::addRay().
9.45.4.4 FSARep* FSARep::clone () const [inline]

Definition at line 131 of file FSARep.h.
References FSARep().

9.45.4.5 void FSARep::eraseEdge (int statel, int state2, int label)

Erase an edge from a FSA (p.216).

9.45.4.6 void FSARep::eraseState (int state)

Erase a state from a FSA (p. 216).

9.45.4.7 void FSARep::fold (const set< int > * candidates = NULL, list<
FoldDetails > * details = NULL)

Fold a FSA (p. 216). Outputs details of the fold, that will allow to unfold latter. Argu-

ment candidates is a list of vertices to check for fold (all others won’t be checked). If
candidates=NULL then all vertices will be checked.

9.45.4.8 const set< int >& FSARep::getInitStates () const [inline]

Definition at line 212 of file FSARep.h.

References initStates.

9.454.9 map< int, FSAState >& FSARep::getStates () [inline]

Definition at line 200 of file FSARep.h.

References theStates.

9.45.4.10 const map< int , FSAState >& FSARep::getStates () const
[inline]

Definition at line 199 of file FSARep.h.

References theStates.
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Referenced by FSA::getStates().

9.45.4.11 const set< int >& FSARep::getTermStates () const [inline]

Definition at line 213 of file FSARep.h.

References termStates.

9.45.4.12 void FSARep::liftup (const list< FoldDetails > & details, list<
FSAEdge > & path, int init_state)

Function allows to lift a path in the folded FSA (p.216) up to unfolded one.

9.45.4.13 void FSARep::makelnitial (ints) [inline]

Definition at line 208 of file FSARep.h.

References initStates.

9.45.4.14 void FSARep::makeNonlnitial (ints) [inline]

Definition at line 210 of file FSARep.h.

References initStates.

9.45.4.15 void FSARep::makeNonTerminal (ints) [inline]

Definition at line 211 of file FSARep.h.

References termStates.

9.45.4.16 void FSARep::makeTerminal (ints) [inline]

Definition at line 209 of file FSARep.h.

References termStates.

9.45.4.17 void FSARep::newEdge (int statel, int state2, int label)

Add a new edge to a FSA (p.216).
Referenced by addLoop(), and addRay().
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9.45.4.18 int FSARep::newState ()

Add a new state to a FSA (p. 216).
Referenced by addLoop(), and addRay().

9.45.4.19 void FSARep::pinch (int statel, int state2)

Pinch two vertices.

9.45.4.20 void FSARep::unfold (const list< FoldDetails > & details)

Unfold 2 vertices using details of the previous fold.

9.45.5 Friends And Related Function Documentation
9.45.5.1 friend class FSA [friend]

Definition at line 108 of file FSARep.h.

9.45.6 Member Data Documentation
9.45.6.1 set< int > FSARep::initStates [private]

Definition at line 230 of file FSARep.h.

Referenced by getlnitStates(), makelnitial(), and makeNonlnitial().

9.45.6.2 int FSARep::maxState [private]

Definition at line 228 of file FSARep.h.

9.45.6.3 set< int > FSARep::termStates [private]

Definition at line 232 of file FSARep.h.

Referenced by getTermStates(), makeNonTerminal(), and makeTerminal().

9.45.6.4 map< int, FSAState > FSARep::theStates [private]

Definition at line 225 of file FSARep.h.
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Referenced by getStates().

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

* Graph/include/FSARep.h
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9.46 FSAState Struct Reference

#include <FSARep.h>

Public Types

¢ typedef FSAEdge edge_type

Public Member Functions

¢ FSAState (int s)

* FSAState ()

* bool operator== (const FSAState &s) const
* bool operator< (const FSAState &s) const

Public Attributes

* set< edge_type > in
* set< edge_type > out
* int theState

9.46.1 Detailed Description

Definition at line 62 of file FSARep.h.

9.46.2 Member Typedef Documentation
9.46.2.1 typedef FSAEdge FSAState::edge_type

Definition at line 64 of file FSARep.h.

9.46.3 Constructor & Destructor Documentation
9.46.3.1 FSAState::FSAState (ints) [inline]

Definition at line 66 of file FSARep.h.

9.46.3.2 FSAState::FSAState () [inline]

Definition at line 67 of file FSARep.h.
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9.46.4 Member Function Documentation

9.46.4.1 bool FSAState::operator< (const FSAState & s) const [inline]
Definition at line 73 of file FSARep.h.

References theState.

9.46.4.2 bool FSAState::operator== (const FSAState & s) const [inline]

Definition at line 70 of file FSARep.h.

References theState.

9.46.5 Member Data Documentation
9.46.5.1 set< edge_type > FSAState::in

Definition at line 77 of file FSARep.h.

9.46.5.2 set< edge_type > FSAState::out

Definition at line 78 of file FSARep.h.

9.46.5.3 int FSAState::theState

Definition at line 79 of file FSARep.h.
Referenced by operator<(), and operator==().

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

* Graph/include/FSARep.h
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9.47 Graph Class Reference

#include <Graph.h>Inheritance diagram for Graph::

ObjectOf< GraphRep >

Graph

Public Types

 typedef GraphRep::state_type state_type
* typedef GraphRep::edge_type edge_type

Public Member Functions

e Graph ()

 const map< int, state_type > & getStates () const
* int newState ()

* void newEdge (int v1, int v2)

¢ void clear ()

9.47.1 Detailed Description

Definition at line 25 of file Graph.h.

9.47.2 Member Typedef Documentation
9.47.2.1 typedef GraphRep::edge_type Graph::edge_type

Definition at line 30 of file Graph.h.

9.47.2.2 typedef GraphRep::state_type Graph::state_type

Definition at line 29 of file Graph.h.
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9.47.3 Constructor & Destructor Documentation
9.47.3.1 Graph::Graph () [inline]

Definition at line 39 of file Graph.h.

9.47.4 Member Function Documentation
9.47.4.1 void Graph::clear () [inline]

Definition at line 51 of file Graph.h.
References ObjectOf< GraphRep >::change(), and clear().
Referenced by WhiteheadGraph::assign(), and clear().

9.47.4.2 const map< int, state_type >& Graph::getStates () const [inline]

Definition at line 48 of file Graph.h.
References GraphRep::getStates(), and ObjectOf < GraphRep >::look().

Referenced by getDistances_out(), getGeodesicTree_in(), and getGeodesicTree_out().

9.47.4.3 void Graph::newEdge (intvl, intv2) [inline]

Definition at line 50 of file Graph.h.
References ObjectOf< GraphRep >::change(), and newEdge().
Referenced by WhiteheadGraph::assign(), and newEdge().

9.47.4.4 int Graph::newState () [inline]

Definition at line 49 of file Graph.h.
References ObjectOf< GraphRep >::change(), and newState().
Referenced by newState().

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

* Graph/include/Graph.h
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9.48 Graphs::GraphConcept< VertexType, EdgeType
> Class Template Reference

The main class for graph types.

#include <GraphConcept .h>Inheritance diagram for
Graphs::GraphConcept< VertexType, EdgeType >::

‘ ObjectOf< GraphConceptRep< VertexType, EdgeType > > ‘

T

‘ Graphs::GraphConcept< VertexType, EdgeType > ‘

Public Types

* typedef VertexType vertex_type
The type of the graph vertex.

* typedef EdgeType edge_type
The type of the graph edge.

Public Member Functions

¢ GraphConcept ()
Create empty graph.

e const map< int, vertex_type > & getVertices () const

Get the vertex set.

* int newVertex ()

Create new vertex (default). Function returns the number of the new vertex.

* int newVertex (const vertex_type &V)

Add new vertex into a graph. Function returns the number of the new vertex.

¢ void eraseVertex (int v)

Erase a vertex from the graph.

* void replaceVertex (int v, const vertex_type &V)
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Function locally changes graph by replacing the vertex with number v by the vertex
V.

* void newEdge (int v1, const EdgeType &E)

Create new edge with the origin vl and target [and, maybe other parameters] pro-
vided in E.

e void clear ()

Make the graph trivial.

* void pinch (int v1, int v2)

Pinch two vertices vl and v2.

Private Types

¢ typedef GraphConceptRep< VertexType, EdgeType > presentation_type

9.48.1 Detailed Description

template<class VertexType, class EdgeType> class Graphs::GraphConcept<
VertexType, EdgeType >

The main class for graph types.
Definition at line 274 of file GraphConcept.h.

9.48.2 Member Typedef Documentation

9.48.2.1 template<class VertexType, class EdgeType> typedef EdgeType
Graphs::GraphConcept< VertexType, EdgeType >::edge_type

The type of the graph edge.

Definition at line 282 of file GraphConcept.h.

9.48.2.2 template<class VertexType, class EdgeType> typedef
GraphConceptRep< VertexType , EdgeType >
Graphs::GraphConcept< VertexType, EdgeType >::presentation_type
[private]

Definition at line 286 of file GraphConcept.h.
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9.48.2.3 template<class VertexType, class EdgeType> typedef VertexType
Graphs::GraphConcept< VertexType, EdgeType >::vertex_type

The type of the graph vertex.

Definition at line 280 of file GraphConcept.h.

9.48.3 Constructor & Destructor Documentation

9.48.3.1 template<class VertexType, class EdgeType>
Graphs::GraphConcept< VertexType, EdgeType >::GraphConcept ()
[inline]

Create empty graph.

Definition at line 296 of file GraphConcept.h.

9.48.4 Member Function Documentation

9.48.4.1 template<class VertexType, class EdgeType> void
Graphs::GraphConcept< VertexType, EdgeType >::clear ()
[inline]

Make the graph trivial.

Definition at line 331 of file GraphConcept.h.

Referenced by Graphs::GraphConcept< GraphVertex< IntLabeledEdge >, IntLa-
beledEdge >::clear().

9.48.4.2 template<class VertexType, class EdgeType> void
Graphs::GraphConcept< VertexType, EdgeType >::eraseVertex (int
v) [inline]

Erase a vertex from the graph.

Definition at line 319 of file GraphConcept.h.

Referenced by Graphs::GraphConcept< GraphVertex< IntLabeledEdge >, IntLa-
beledEdge >::eraseVertex().

9.48.4.3 template<class VertexType, class EdgeType> const map< int,
vertex_type >& Graphs::GraphConcept< VertexType, EdgeType
>::getVertices () const [inline]

Get the vertex set.
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Definition at line 307 of file GraphConcept.h.

9.48.4.4 template<class VertexType, class EdgeType> void
Graphs::GraphConcept< VertexType, EdgeType >::newEdge (int v1,
const EdgeType & E) [inline]

Create new edge with the origin v1 and target [and, maybe other parameters] provided
in E.
Definition at line 327 of file GraphConcept.h.

Referenced by addLoop(), addRay(), and Graphs::GraphConcept< GraphVertex < Int-
LabeledEdge >, IntLabeledEdge >::newEdge().

9.48.4.5 template<class VertexType, class EdgeType> int
Graphs::GraphConcept< VertexType, EdgeType >::newVertex (const
vertex_type & V) [inline]

Add new vertex into a graph. Function returns the number of the new vertex.

Definition at line 315 of file GraphConcept.h.

Referenced by Graphs::GraphConcept< GraphVertex< IntLabeledEdge >, IntLa-
beledEdge >::new Vertex().

9.48.4.6 template<class VertexType, class EdgeType> int
Graphs::GraphConcept< VertexType, EdgeType >::newVertex ()
[inline]

Create new vertex (default). Function returns the number of the new vertex.

Definition at line 311 of file GraphConcept.h.

Referenced by addLoop(), addRay(), and Graphs::GraphConcept< GraphVertex< Int-
LabeledEdge >, IntLabeledEdge >::new Vertex().

9.48.4.7 template<class VertexType, class EdgeType> void
Graphs::GraphConcept< VertexType, EdgeType >::pinch (int v1, int
v2) [inline]

Pinch two vertices v1 and v2.

Definition at line 335 of file GraphConcept.h.

Referenced by Graphs::GraphConcept< GraphVertex< IntLabeledEdge >, IntLa-
beledEdge >::pinch().
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9.48.4.8 template<class VertexType, class EdgeType> void
Graphs::GraphConcept< VertexType, EdgeType >::replaceVertex (int
v, const vertex_type & V) [inline]

Function locally changes graph by replacing the vertex with number v by the vertex V.

Definition at line 323 of file GraphConcept.h.

Referenced by Graphs::GraphConcept< GraphVertex< IntLabeledEdge >, IntLa-
beledEdge >::replaceVertex().

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

* Graph/include/GraphConcept.h
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9.49 Graphs::GraphConceptRep< VertexType, Ed-
geType > Class Template Reference

Representation class for graph types.

#include <GraphConcept .h>Inheritance diagram for
Graphs::GraphConceptRep< VertexType, EdgeType >::

‘ RefCounter ‘

T

‘ Graphs::GraphConceptRep< VertexType, EdgeType > ‘

Public Types
* typedef VertexType vertex_type
* typedef EdgeType edge_type
Public Member Functions

* GraphConceptRep * clone () const

Private Member Functions

* GraphConceptRep ()
* const map< int, vertex_type > & getVertices () const

Get a set of all vertices.

* int new Vertex ()

Add a new vertex to a graph disconnected from all others.

* int new Vertex (const vertex_type &V)

Add a new vertex to a graph. All edges in "in" and "out" sets will be incorporated to
the graph.

* void replaceVertex (int v, const vertex_type &V)

Replace a vertex v with V. If v does not exist then V simply becomes a vertex with the
number v.

¢ void eraseVertex (int v)
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Erase a vertex from a graph.

* void newEdge (int v, const edge_type &E)
Add a new edge to a graph.

* void eraseVertex (int v, const edge_type &E)

Erase an edge from a graph.

¢ void clear ()

Clear a graph.

¢ void pinch (int v1, int v2)
* int _newVertex (int v, const vertex_type &V)

This function assumes that the vertex v does not exist and V has a correct structure to
be incorporated to a graph.

Private Attributes

¢ map< int, vertex_type > theVertices
* int maxVertex

The maximal unused number of a vertex (used in newVertex).

Friends

¢ class GraphConcept< vertex_type, edge_type >

9.49.1 Detailed Description

template<class VertexType, class EdgeType> class Graphs::GraphConceptRep<
VertexType, EdgeType >

Representation class for graph types.

Definition at line 47 of file GraphConcept.h.

9.49.2 Member Typedef Documentation

9.49.2.1 template<class VertexType , class EdgeType > typedef EdgeType
Graphs::GraphConceptRep< VertexType, EdgeType >::edge_type

Definition at line 57 of file GraphConcept.h.
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9.49.2.2 template<class VertexType , class EdgeType > typedef VertexType
Graphs::GraphConceptRep< VertexType, EdgeType >::vertex_type

Definition at line 56 of file GraphConcept.h.

9.49.3 Constructor & Destructor Documentation

9.49.3.1 template<class VertexType , class EdgeType >
Graphs::GraphConceptRep< VertexType, EdgeType
>::GraphConceptRep () [inline, private]

Definition at line 68 of file GraphConcept.h.
Referenced by Graphs::GraphConceptRep< VertexType, EdgeType >::clone().

9.49.4 Member Function Documentation

9.49.4.1 template<class VertexType , class EdgeType > int
Graphs::GraphConceptRep< VertexType, EdgeType >::_newVertex
(int v, const vertex_type & V) [inline, private]

This function assumes that the vertex v does not exist and V has a correct structure to
be incorporated to a graph.

Definition at line 213 of file GraphConcept.h.
References Graphs::GraphConceptRep< VertexType, EdgeType >::theVertices.

Referenced by Graphs::GraphConceptRep< VertexType, EdgeType >::new Vertex(),
and Graphs::GraphConceptRep< VertexType, EdgeType >::replaceVertex().

9.49.4.2 template<class VertexType , class EdgeType > void
Graphs::GraphConceptRep< VertexType, EdgeType >::clear ()
[inline, private]

Clear a graph.
Definition at line 152 of file GraphConcept.h.

References Graphs::GraphConceptRep< VertexType, EdgeType >::maxVertex, and
Graphs::GraphConceptRep< VertexType, EdgeType >::theVertices.
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9.49.4.3 template<class VertexType , class EdgeType > GraphConceptRep:x
Graphs::GraphConceptRep< VertexType, EdgeType >::clone () const
[inline]

Definition at line 78 of file GraphConcept.h.

References Graphs::GraphConceptRep< VertexType, EdgeType
>::GraphConceptRep().

9.49.4.4 template<class VertexType , class EdgeType > void
Graphs::GraphConceptRep< VertexType, EdgeType >::eraseVertex
(int v, const edge_type & E) [inline, private]

Erase an edge from a graph.

Definition at line 142 of file GraphConcept.h.

References Graphs::GraphConceptRep< VertexType, EdgeType >::theVertices.

9.494.5 template<class VertexType , class EdgeType > void
Graphs::GraphConceptRep< VertexType, EdgeType >::eraseVertex
(intv) [inline, private]

Erase a vertex from a graph.

Definition at line 107 of file GraphConcept.h.

References Graphs::GraphConceptRep< VertexType, EdgeType >::theVertices.

Referenced by Graphs::GraphConceptRep< VertexType, EdgeType
>::replaceVertex().

9.49.4.6 template<class VertexType , class EdgeType > const map< int,
vertex_type >& Graphs::GraphConceptRep< VertexType, EdgeType
>::getVertices () const [inline, private]

Get a set of all vertices.

Definition at line 88 of file GraphConcept.h.

References Graphs::GraphConceptRep< VertexType, EdgeType >::theVertices.

9.494.7 template<class VertexType , class EdgeType > void
Graphs::GraphConceptRep< VertexType, EdgeType >::newEdge (int
v, const edge_type & E) [inline, private]

Add a new edge to a graph.
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Definition at line 133 of file GraphConcept.h.
References Graphs::GraphConceptRep< VertexType, EdgeType >::theVertices.
Referenced by Graphs::GraphConceptRep< VertexType, EdgeType >::pinch().

9.49.4.8 template<class VertexType , class EdgeType > int
Graphs::GraphConceptRep< VertexType, EdgeType >::newVertex
(const vertex_type & V) [inline, private]

Add a new vertex to a graph. All edges in "in" and "out" sets will be incorporated to
the graph.

Definition at line 96 of file GraphConcept.h.

References Graphs::GraphConceptRep< VertexType, EdgeType >::_new Vertex(), and
Graphs::GraphConceptRep< VertexType, EdgeType >::maxVertex.

9.49.4.9 template<class VertexType , class EdgeType > int
Graphs::GraphConceptRep< VertexType, EdgeType >::newVertex ()
[inline, private]

Add a new vertex to a graph disconnected from all others.

Definition at line 91 of file GraphConcept.h.

References Graphs::GraphConceptRep< VertexType, EdgeType >::maxVertex, and
Graphs::GraphConceptRep< VertexType, EdgeType >::theVertices.

9.49.4.10 template<class VertexType , class EdgeType > void
Graphs::GraphConceptRep< VertexType, EdgeType >::pinch (int
vl, intv2) [inline, private]

Definition at line 157 of file GraphConcept.h.

References Graphs::GraphConceptRep< VertexType, EdgeType >::newEdge(), and
Graphs::GraphConceptRep< VertexType, EdgeType >::theVertices.

9.49.4.11 template<class VertexType , class EdgeType > void
Graphs::GraphConceptRep< VertexType, EdgeType
>::replaceVertex (int v, const vertex_type & V) [inline,
private]

Replace a vertex v with V. If v does not exist then V simply becomes a vertex with the
number v.

Definition at line 101 of file GraphConcept.h.
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References Graphs::GraphConceptRep< VertexType, EdgeType >::_new Vertex(), and
Graphs::GraphConceptRep< VertexType, EdgeType >::eraseVertex().

9.49.5 Friends And Related Function Documentation

9.49.5.1 template<class VertexType , class EdgeType > friend class
GraphConcept< vertex_type, edge_type > [friend]

Definition at line 59 of file GraphConcept.h.

9.49.6 Member Data Documentation

9.49.6.1 template<class VertexType , class EdgeType > int
Graphs::GraphConceptRep< VertexType, EdgeType >::maxVertex
[private]

The maximal unused number of a vertex (used in new Vertex).

Definition at line 256 of file GraphConcept.h.

Referenced by Graphs::GraphConceptRep< VertexType, EdgeType >::clear(), and
Graphs::GraphConceptRep< VertexType, EdgeType >::new Vertex().

9.49.6.2 template<class VertexType , class EdgeType > map< int, vertex_type
> Graphs::GraphConceptRep< VertexType, EdgeType >::theVertices
[private]

Definition at line 253 of file GraphConcept.h.

Referenced by Graphs::GraphConceptRep<  VertexType, EdgeType >::_-
new Vertex(), Graphs::GraphConceptRep< VertexType, EdgeType >::clear(),

Graphs::GraphConceptRep< VertexType, EdgeType >::eraseVertex(),
Graphs::GraphConceptRep< VertexType, EdgeType >::getVertices(),
Graphs::GraphConceptRep< VertexType, EdgeType >::newEdge(),

Graphs::GraphConceptRep<  VertexType, = EdgeType >:newVertex(), and
Graphs::GraphConceptRep< VertexType, EdgeType >::pinch().

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

¢ Graph/include/GraphConcept.h
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9.50 GraphDrawingAttributes Class Reference

#include <GraphDrawingAttributes.h>

Public Types

e enum NODESHAPE {
box, polygon, ellipse, circle,
point, egg, triangle, plaintext,
diamond, trapezium, parallelogram, house,
pentagon, hexagon, septagon, octagon,
doublecircle, doubleoctagon, tripleoctagon, invtriangle,
invtrapezium, invhouse, Mdiamond, Msquare,

Mcircle, rect, rectangle, none }
* typedef triple< int, int, int > COLOR

Public Member Functions

¢ GraphDrawingAttributes ()
* void setNodeColor (int v, const COLOR &c)

Set the color for a node.

COLOR getNodeColor (int v) const

Get the color of a node.

* void setNodeShape (int v, const NODESHAPE &s)
Set the shape for a node.

NODESHAPE getNodeShape (int v) const
Get the shape of a node.

¢ void setDefaultNodeShape (const NODESHAPE &s)

Static Public Member Functions

* static const map< int, string > & getNodeShapeNames ()

Static Private Member Functions

* static map< int, string > initializeNodeShapeNames ()
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Private Attributes

COLOR theDefaultNodeColor

* map< int, COLOR > nodeColor
NODESHAPE theDefaultNodeShape

* map< int, NODESHAPE > nodeShape

Static Private Attributes

* static map< int, string > nodeShapeNames

9.50.1 Detailed Description

Definition at line 22 of file GraphDrawingAttributes.h.

9.50.2 Member Typedef Documentation
9.50.2.1 typedef triple< int, int , int > GraphDrawingAttributes:: COLOR

Definition at line 32 of file GraphDrawingAttributes.h.

9.50.3 Member Enumeration Documentation

9.50.3.1 enum GraphDrawingAttributes::NODESHAPE

Enumerator:
box
polygon
ellipse
circle
point
244
triangle
plaintext
diamond
trapezium
parallelogram

house
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pentagon
hexagon
septagon
octagon
doublecircle
doubleoctagon
tripleoctagon
invtriangle
invtrapezium
invhouse
Mdiamond
Msquare
Mcircle

rect
rectangle

none

Definition at line 33 of file GraphDrawingAttributes.h.

9.50.4 Constructor & Destructor Documentation
9.50.4.1 GraphDrawingAttributes::GraphDrawingAttributes () [inline]

Definition at line 46 of file GraphDrawingAttributes.h.

9.50.5 Member Function Documentation

9.50.5.1 COLOR GraphDrawingAttributes::getNodeColor (int v) const
[inline]

Get the color of a node.

Definition at line 61 of file GraphDrawingAttributes.h.

References nodeColor, and theDefaultNodeColor.
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9.50.5.2 NODESHAPE GraphDrawingAttributes::getNodeShape (int v) const
[inline]

Get the shape of a node.

Definition at line 70 of file GraphDrawingAttributes.h.

References nodeShape, and theDefaultNodeShape.

9.50.5.3 static const map< int , string >& GraphDrawingAt-
tributes::getNodeShapeNames () [inline,
static]

Definition at line 78 of file GraphDrawingAttributes.h.

References nodeShapeNames.

9.50.5.4 static map< int , string > GraphDrawingAt-
tributes::initializeNodeShapeNames () [static,
private]

9.50.5.5 void GraphDrawingAttributes::setDefaultNodeShape (const
NODESHAPE & 5s) [inline]

Definition at line 76 of file GraphDrawingAttributes.h.

References theDefaultNodeShape.

9.50.5.6 void GraphDrawingAttributes::setNodeColor (int v, const COLOR &
¢) [inline]

Set the color for a node.

Definition at line 59 of file GraphDrawingAttributes.h.

References nodeColor.

9.50.5.7 void GraphDrawingAttributes::setNodeShape (int v, const
NODESHAPE & 5s) [inline]

Set the shape for a node.

Definition at line 68 of file GraphDrawingAttributes.h.

References nodeShape.
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9.50.6 Member Data Documentation

9.50.6.1 map< int , COLOR > GraphDrawingAttributes::nodeColor
[private]

Definition at line 100 of file GraphDrawingAttributes.h.
Referenced by getNodeColor(), and setNodeColor().

9.50.6.2 map< int, NODESHAPE > GraphDrawingAttributes::nodeShape
[private]

Definition at line 106 of file GraphDrawingAttributes.h.
Referenced by getNodeShape(), and setNodeShape().

9.50.6.3 map< int, string > GraphDrawingAttributes::nodeShapeNames
[static, private]

Definition at line 102 of file GraphDrawingAttributes.h.
Referenced by getNodeShapeNames().

9.50.6.4 COLOR GraphDrawingAttributes::theDefaultNodeColor
[private]

Definition at line 98 of file GraphDrawingAttributes.h.
Referenced by getNodeColor().

9.50.6.5 NODESHAPE GraphDrawingAttributes::theDefaultNodeShape
[private]

Definition at line 104 of file GraphDrawingAttributes.h.
Referenced by getNodeShape(), and setDefaultNodeShape().

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

* Graph/include/GraphDrawingAttributes.h
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9.51 GraphEdge Struct Reference

Defines non-labelled edge of the directed graph.
#include <GraphRep.h>Inheritance diagram for GraphEdge::

| GraphEdge |

f
I |

‘ IntLabeledEdge | | PlanarGraphEdge ‘

\ PIanarGraphIntLabeIIedEdge| | PIanarGraphIntLabeIIedEdge‘

Public Member Functions

e GraphEdge ()

¢ GraphEdge (int t)

* bool operator< (const GraphEdge &e) const
* bool operator== (const GraphEdge &e) const
e GraphEdge (int t)

Constructor for an edge. Argument t is a number of the target.

¢ GraphEdge ()
Dummy constructor, not to be used, required for STL::map. Also, can be used to
denote "failure" or "dead-end" edge.

¢ GraphEdge inverse (int origin)

Invert an edge.

* bool operator< (const GraphEdge &e) const

Check if one edge is less than the other.

* bool operator== (const GraphEdge &e) const

Check if two edges equal.

* bool operator!= (const GraphEdge &e) const

Check if two edges are not equal.
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Public Attributes

* int target
* int theTarget

The target of the edge (for out edges), or origin of the vertex (for in edges).

9.51.1 Detailed Description

Defines non-labelled edge of the directed graph. The order on edges must be defined
so that the edges with the least labels go first for folding to be correct.

Definition at line 26 of file GraphRep.h.

9.51.2 Constructor & Destructor Documentation
9.51.2.1 GraphEdge::GraphEdge () [inline]

Definition at line 29 of file GraphRep.h.

Referenced by inverse().

9.51.2.2 GraphEdge::GraphEdge (intf) [inline]

Definition at line 32 of file GraphRep.h.

9.51.2.3 GraphEdge::GraphEdge (intf) [inline]

Constructor for an edge. Argument t is a number of the target.

Definition at line 41 of file GraphType.h.

9.51.2.4 GraphEdge::GraphEdge () [inline]

Dummy constructor, not to be used, required for STL::map. Also, can be used to denote
"failure" or "dead-end" edge.

Definition at line 44 of file GraphType.h.

Generated on Mon Sep 26 18:43:45 2011 for CRyptography And Groups (CRAG) by Doxygen



9.51 GraphEdge Struct Reference 253

9.51.3 Member Function Documentation
9.51.3.1 GraphEdge GraphEdge::inverse (int origin) [inline]

Invert an edge.

Reimplemented in IntLabeledEdge (p.278), PlanarGraphEdge (p.389), and Pla-
narGraphlntLabelledEdge (p.393).

Definition at line 49 of file GraphType.h.
References GraphEdge().

9.51.3.2 bool GraphEdge::operator!= (const GraphEdge & e) const
[inline]

Check if two edges are not equal.

Reimplemented in IntLabeledEdge (p.278), PlanarGraphEdge (p.390), and Pla-
narGraphlIntLabelledEdge (p.393).

Definition at line 61 of file GraphType.h.

References theTarget.

9.51.3.3 bool GraphEdge::operator< (const GraphEdge & ¢) const
[inline]
Check if one edge is less than the other.

Reimplemented in IntLabeledEdge (p.279), PlanarGraphEdge (p.390), and Pla-
narGraphlIntLabelledEdge (p.394).

Definition at line 53 of file GraphType.h.

References theTarget.

9.51.3.4 bool GraphEdge::operator< (const GraphEdge & ¢) const

[inline]
Reimplemented in IntLabeledEdge (p.279), PlanarGraphEdge (p.390), and Pla-
narGraphlntLabelledEdge (p.394).
Definition at line 34 of file GraphRep.h.

References target.
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9.51.3.5 bool GraphEdge::operator== (const GraphEdge & ¢) const
[inline]
Check if two edges equal.

Reimplemented in IntLabeledEdge (p.279), PlanarGraphEdge (p.390), and Pla-
narGraphIntLabelledEdge (p.394).

Definition at line 57 of file GraphType.h.

References theTarget.

9.51.3.6 bool GraphEdge::operator== (const GraphEdge & ¢) const
[inline]

Reimplemented in IntLabeledEdge (p.279), PlanarGraphEdge (p.390), and Pla-
narGraphlntLabelledEdge (p.394).
Definition at line 35 of file GraphRep.h.

References target.

9.51.4 Member Data Documentation
9.51.4.1 int GraphEdge::target

Definition at line 37 of file GraphRep.h.

Referenced by operator<(), and operator==().

9.51.4.2 int GraphEdge::theTarget

The target of the edge (for out edges), or origin of the vertex (for in edges).
Definition at line 65 of file GraphType.h.

Referenced by PlanarGraphIntLabelledEdge::operator!=(), Planar-
GraphEdge::operator!=(), operator!=(), PlanarGraphIntLabelledEdge::operator<(),
PlanarGraphEdge::operator<(), IntLabeledEdge::operator<(), operator<(), Pla-
narGraphlIntLabelledEdge::operator==(), PlanarGraphEdge::operator==(), and
operator==().

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

* Graph/include/GraphRep.h
* Graph/include/GraphType.h
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9.52 GraphRep Class Reference

#include <GraphRep.h>Inheritance diagram for GraphRep::

RefCounter

GraphRep

Public Types
¢ typedef GraphEdge edge_type
« typedef GraphState state_type
Public Member Functions

¢ GraphRep * clone () const

Private Member Functions

e GraphRep ()

¢ int newState ()

* void newEdge (int v1, int v2)

¢ void clear ()

e const map< int, state_type > & getStates () const

Private Attributes
* map< int, state_type > theStates
¢ int maxState

Friends

* class Graph
Directed Graph (p.233).
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9.52.1 Detailed Description

Definition at line 72 of file GraphRep.h.

9.52.2 Member Typedef Documentation
9.52.2.1 typedef GraphEdge GraphRep::edge_type

Definition at line 76 of file GraphRep.h.

9.52.2.2 typedef GraphState GraphRep::state_type

Definition at line 77 of file GraphRep.h.

9.52.3 Constructor & Destructor Documentation
9.52.3.1 GraphRep::GraphRep () [inline, private]

Definition at line 89 of file GraphRep.h.
Referenced by clone().

9.52.4 Member Function Documentation
9.52.4.1 void GraphRep::clear () [private]
9.52.4.2 GraphRep* GraphRep::clone () const [inline]

Definition at line 107 of file GraphRep.h.
References GraphRep().

9.52.4.3 const map< int, state_type >& GraphRep::getStates () const
[inline, private]

Definition at line 115 of file GraphRep.h.

References theStates.

Referenced by Graph::getStates().
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9.52.4.4 void GraphRep::newEdge (int vI, intv2) [private]

9.52.4.5 int GraphRep::newState () [private]

9.52.5 Friends And Related Function Documentation
9.52.5.1 friend class Graph [friend]

Directed Graph (p. 233).
Definition at line 79 of file GraphRep.h.

9.52.6 Member Data Documentation
9.52.6.1 int GraphRep::maxState [private]

Definition at line 134 of file GraphRep.h.

9.52.6.2 map< int, state_type > GraphRep::theStates [private]

Definition at line 131 of file GraphRep.h.
Referenced by getStates().

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

* Graph/include/GraphRep.h
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9.53 GraphState Struct Reference

#include <GraphRep.h>

Public Types

* typedef GraphEdge edge_type

Public Member Functions

» GraphState (int s)

* GraphState ()

* bool operator== (const GraphState &s) const
* bool operator< (const GraphState &s) const

Public Attributes

* set< edge_type > in
* set< edge_type > out
* int theState

9.53.1 Detailed Description

Definition at line 46 of file GraphRep.h.

9.53.2 Member Typedef Documentation
9.53.2.1 typedef GraphEdge GraphState::edge_type

Definition at line 48 of file GraphRep.h.

9.53.3 Constructor & Destructor Documentation
9.53.3.1 GraphState::GraphState (ints) [inline]

Definition at line 50 of file GraphRep.h.

9.53.3.2 GraphState::GraphState () [inline]

Definition at line 51 of file GraphRep.h.
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9.53.4 Member Function Documentation

9.53.4.1 bool GraphState::operator< (const GraphState & s) const
[inline]

Definition at line 57 of file GraphRep.h.

References theState.

9.53.4.2 bool GraphState::operator== (const GraphState & s) const
[inline]

Definition at line 54 of file GraphRep.h.

References theState.

9.53.5 Member Data Documentation
9.53.5.1 set< edge_type > GraphState::in

Definition at line 61 of file GraphRep.h.

9.53.5.2 set< edge_type > GraphState::out

Definition at line 62 of file GraphRep.h.

9.53.5.3 int GraphState::theState

Definition at line 63 of file GraphRep.h.
Referenced by operator<(), and operator==().

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

* Graph/include/GraphRep.h
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9.54 GraphVertex< EdgeType > Struct Template Ref-
erence

Graph (p. 233) vertex.
#include <GraphType.h>

Public Types

* typedef EdgeType edge_type
Type of graph edges.

Public Member Functions

* GraphVertex ()

Default vertex.

Public Attributes

* set< edge_type > in

Incoming edges.

* set< edge_type > out

Leaving edges.

9.54.1 Detailed Description
template<class EdgeType> struct GraphVertex< EdgeType >

Graph (p. 233) vertex.
Definition at line 78 of file GraphType.h.

9.54.2 Member Typedef Documentation

9.54.2.1 template<class EdgeType > typedef EdgeType GraphVertex<
EdgeType >::edge_type

Type of graph edges.
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Definition at line 81 of file GraphType.h.

9.54.3 Constructor & Destructor Documentation

9.54.3.1 template<class EdgeType > GraphVertex< EdgeType
>::GraphVertex () [inline]

Default vertex.

Definition at line 85 of file GraphType.h.

9.54.4 Member Data Documentation

9.54.4.1 template<class EdgeType > set< edge_type > GraphVertex<
EdgeType >::in

Incoming edges.

Definition at line 89 of file GraphType.h.

9.54.4.2 template<class EdgeType > set< edge_type > GraphVertex<
EdgeType >::out

Leaving edges.
Definition at line 93 of file GraphType.h.

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

* Graph/include/GraphType.h
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9.55 GRImage Class Reference

#include <AImage.h>Inheritance diagram for GRImage:

GRLUTImage

Public Member Functions

* GRImage ()

* GRImage (int w, int h)

* GRImage (const string &in_file_name)

* GRImage (const GRImage &image)

* GRImage (const GRImage &, int, int, int, int, bool)
* ~GRImage ()

* void setPixel (int i, int j, int v)

* virtual int getPixel (int i, int j) const

* void setPixel (int n, int v)

* void setPixelCliped (int n, int v)

* void setPixelCliped (int i, int j, int v)

* virtual int getPixel (int n) const

* void saveTo (const string &file_name)

* IMAGE_TYPE getType () const

* GRImage & operator= (const GRImage &)

Protected Member Functions

* virtual void printOnPGM (ostream &out) const
¢ virtual void printOnBW (ostream &) const

¢ void readFromBW (istream &in)

¢ void readFromPGM (istream &in)

Protected Attributes

* unsigned char * image_string
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Friends

e class GRLUTImage

9.55.1 Detailed Description

Definition at line 135 of file AImage.h.

9.55.2 Constructor & Destructor Documentation
9.55.2.1 GRImage::GRImage () [inline]

Definition at line 139 of file AImage.h.

9.55.2.2 GRImage::GRImage (int w, inth) [inline]

Definition at line 142 of file AImage.h.

References image_string, and Almage::size.

9.55.2.3 GRImage::GRImage (const string & in_file_name)

9.55.2.4 GRImage::GRImage (const GRImage & image)

9.55.2.5 GRImage::GRImage (const GRImage &, int, int, int, int, bool)
9.55.2.6 GRImage::~GRImage ()

9.55.3 Member Function Documentation

9.55.3.1 virtual int GRImage::getPixel (int ) const [virtual]

Reimplemented in GRLUTImage (p.267).

9.55.3.2 virtual int GRImage::getPixel (int i, intj) const [virtual]

Reimplemented in GRLUTImage (p.267).

Referenced by ClImage::getBluePixel(), ClImage::getGreenPixel(), and Clm-
age::getRedPixel().
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9.55.3.3 IMAGE_TYPE GRImage::getType () const [inline, wvirtual]

Implements AImage (p. 101).
Definition at line 176 of file Almage.h.
References GRAY.

9.55.3.4 GRImage& GRImage::operator= (const GRImage &)

9.55.3.5 virtual void GRImage::printOnBW (ostream &) const
[protected, wvirtual]

9.55.3.6 virtual void GRImage::printOnPGM (ostream & out) const
[protected, wvirtual]

9.55.3.7 void GRImage::readFromBW (istream & in) [protected]
9.55.3.8 void GRImage::readFromPGM (istream & in) [protected]
9.55.3.9 void GRImage::saveTo (const string & file_name) [virtual]

Implements AImage (p. 102).

9.55.3.10 void GRImage::setPixel (int n, int v)
9.55.3.11 void GRImage::setPixel (int i, intj, intv)

Referenced by ClImage::setBluePixel(), ClImage::setGreenPixel(), and Clm-
age::setRedPixel().

9.55.3.12 void GRImage::setPixelCliped (int i, intj, int )
9.55.3.13 void GRImage::setPixelCliped (int n, int v)

Referenced by ClImage::setBluePixelCliped(), CImage::setGreenPixelCliped(), and
CImage::setRedPixelCliped().

9.55.4 Friends And Related Function Documentation
9.55.4.1 friend class GRLUTImage [friend]

Definition at line 182 of file AImage.h.
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9.55.5 Member Data Documentation

9.55.5.1 unsigned charx GRImage::image_string [protected]

Definition at line 188 of file AImage.h.
Referenced by GRImage().

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

* Graphics/include/AImage.h
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9.56 GRLUTImage Class Reference

#include <AImage.h>Inheritance diagram for GRLUTImage::

‘ GRImage || LUTImage ‘

GRLUTImage

Public Member Functions

GRLUTImage (const GRLUTImage &li)
GRLUTImage ()

GRLUTImage (const GRImage &i)
GRLUTImage (int w, int h)

* int getPixel (int i, int j) const

int getPixel (int n) const

Private Member Functions

* void printOn (ostream &) const

Friends

* ostream & operator< < (ostream &o, const GRLUTImage &i)

9.56.1 Detailed Description

Definition at line 198 of file Almage.h.

9.56.2 Constructor & Destructor Documentation
9.56.2.1 GRLUTImage::GRLUTImage (const GRLUTImage & /i) [inline]

Definition at line 203 of file AImage.h.
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9.56.2.2 GRLUTImage::GRLUTImage () [inline]

Definition at line 206 of file AImage.h.

9.56.2.3 GRLUTImage::GRLUTImage (const GRImage & i) [inline]

Definition at line 209 of file AImage.h.

9.56.2.4 GRLUTImage::GRLUTImage (int w, inth) [inline]

Definition at line 212 of file Almage.h.

9.56.3 Member Function Documentation
9.56.3.1 int GRLUTImage::getPixel (int n) const [virtual]

Reimplemented from GRImage (p.263).

9.56.3.2 int GRLUTImage::getPixel (int i, intj) const [virtual]

Reimplemented from GRImage (p.263).

9.56.3.3 void GRLUTImage::printOn (ostream &) const [private]

9.56.4 Friends And Related Function Documentation

9.56.4.1 ostream& operator<< (ostream & o, const GRLUTImage & i)
[friend]

Definition at line 220 of file Almage.h.

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

* Graphics/include/AImage.h

Generated on Mon Sep 26 18:43:45 2011 for CRyptography And Groups (CRAG) by Doxygen



268 Class Documentation

9.57 HammingDistance Class Reference

Implements the Hamming distance between two words.

#include <SimilarityMeasures.h>Inheritance diagram for HammingDis-
tance::

‘ StringSimilarityMeasure ‘

T

‘ HammingDistance ‘

Public Member Functions

* HammingDistance ()
¢ double measure (const Word &w1, const Word &w?2) const

Returns the hamming distance scaled by the length of the longest word.

9.57.1 Detailed Description

Implements the Hamming distance between two words.

Definition at line 108 of file SimilarityMeasures.h.

9.57.2 Constructor & Destructor Documentation
9.57.2.1 HammingDistance::HammingDistance () [inline]

Definition at line 111 of file SimilarityMeasures.h.

9.57.3 Member Function Documentation

9.57.3.1 double HammingDistance::measure (const Word & wi, const Word &
w2) const [virtual]

Returns the hamming distance scaled by the length of the longest word.

Parameters:

wl - the first word
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w2 - the second word

Returns:

the scaled Hamming distance.

Implements StringSimilarityMeasure (p. 520).

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

¢ StringSimilarity/include/SimilarityMeasures.h
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9.58 HammingDistanceCyclic Class Reference

Implements the Hamming distance between two cyclic words.

#include <SimilarityMeasures.h>Inheritance diagram for HammingDis-
tanceCyclic::

‘ StringSimilarityMeasure ‘

T

‘ HammingDistanceCyclic ‘

Public Member Functions

* HammingDistanceCyclic ()
¢ double measure (const Word &w1, const Word &w?2) const

Returns the hamming distance computed for all cyclic permutations of given words
and scaled by the length of the longest word.

9.58.1 Detailed Description

Implements the Hamming distance between two cyclic words.

Definition at line 123 of file SimilarityMeasures.h.

9.58.2 Constructor & Destructor Documentation
9.58.2.1 HammingDistanceCyclic::HammingDistanceCyclic () [inline]

Definition at line 126 of file SimilarityMeasures.h.

9.58.3 Member Function Documentation

9.58.3.1 double HammingDistanceCyclic::measure (const Word & wl, const
Word & w2) const [virtual]

Returns the hamming distance computed for all cyclic permutations of given words and
scaled by the length of the longest word.

Generated on Mon Sep 26 18:43:45 2011 for CRyptography And Groups (CRAG) by Doxygen



9.58 HammingDistanceCyclic Class Reference 271

Parameters:

wl - the first word

w2 - the second word

Returns:

the scaled Hamming distance between cyclic words.

Implements StringSimilarityMeasure (p.520).

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

* StringSimilarity/include/SimilarityMeasures.h
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9.59 InfiniteAlphabet Class Reference

Implements an infinite size alphabet.

#include <Alphabet .h>Inheritance diagram for InfiniteAlphabet::

\ Alphabet \

T

\ InfiniteAlphabet \

Public Member Functions

* InfiniteAlphabet (string pref=string("x"))

Constructor.

* int getNum (const string &letter) const

Implements the conversion from a letter name into its corresponding index.

* string getLetter (int index) const

Returns the name of the letter with a given index.

Static Public Attributes

« static InfiniteAlphabet defaultAlphabet

Static instance of the default alphabet x_1, x_2, ...

Private Attributes

* string thePrefix

Friends

* ostream & operator< < (ostream &out, const InfiniteAlphabet &a)

Output the alphabet into a stream.
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9.59.1 Detailed Description

Implements an infinite size alphabet.

Definition at line 153 of file Alphabet.h.

9.59.2 Constructor & Destructor Documentation

9.59.2.1 InfiniteAlphabet::InfiniteAlphabet (string pref = string ("x"))
[inline]

Constructor.

Parameters:

pref - prefix to be used for letter names. By defalut the letter *x’ is used. In general
letter names defined by appending the corresponding index to the prefix, i.e.
<prefix><index>.

Definition at line 162 of file Alphabet.h.

9.59.3 Member Function Documentation
9.59.3.1 string InfiniteAlphabet::getLetter (int index) const [virtual]
Returns the name of the letter with a given index.

Parameters:

index - the index of a letter from the alphabet

Returns:

the name of the letter with index index

Implements Alphabet (p.104).

9.59.3.2 int InfiniteAlphabet::getNum (const string & letter) const
[virtual]

Implements the conversion from a letter name into its corresponding index.

Parameters:

letter - the name of a letter
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Returns:

letter index in the alphabet. If cannot match the letter, O is returned.

Implements Alphabet (p.104).

9.59.4 Friends And Related Function Documentation

9.59.4.1 ostream& operator<< (ostream & out, const InfiniteAlphabet & a)
[friend]

Output the alphabet into a stream.
Definition at line 183 of file Alphabet.h.

9.59.5 Member Data Documentation
9.59.5.1 InfiniteAlphabet InfiniteAlphabet::defaultAlphabet [static]

Static instance of the default alphabet x_1, x_2, ...
Definition at line 180 of file Alphabet.h.
Referenced by Word::printOn().

9.59.5.2 string InfiniteAlphabet::thePrefix [private]

Definition at line 193 of file Alphabet.h.

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

* Alphabet/include/Alphabet.h
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9.60 PC::SignMatrix< RowHdr, ColHdr,
INTERNAL_TYPE >::intColHdr Struct Ref-
erence

Public Attributes

* unsigned int colno
* unsigned int col

e ColHdr ch

« int nextUnused

¢ bool used

9.60.1 Detailed Description

template<class RowHdr, class ColHdr, typename INTERNAL_TYPE> struct
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::intColHdr

Definition at line 40 of file SignMatrix.h.

9.60.2 Member Data Documentation

9.60.2.1 template<class RowHdr, class ColHdr, typename
INTERNAL_TYPE> ColHdr PC::SignMatrix< RowHdr, ColHdr,
INTERNAL_TYPE >::intColHdr::ch

Definition at line 40 of file SignMatrix.h.

9.60.2.2 template<class RowHdr, class ColHdr, typename
INTERNAL_TYPE> unsigned int PC::SignMatrix< RowHdr,
ColHdr, INTERNAL_TYPE >::intColHdr::col

Definition at line 40 of file SignMatrix.h.

9.60.2.3 template<class RowHdr, class ColHdr, typename
INTERNAL_TYPE> unsigned int PC::SignMatrix< RowHdr,
ColHdr, INTERNAL_TYPE >::intColHdr::colno

Definition at line 40 of file SignMatrix.h.
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9.60.2.4 template<class RowHdr, class ColHdr, typename
INTERNAL_TYPE> int PC::SignMatrix< RowHdr, ColHdr,
INTERNAL_TYPE >::intColHdr::nextUnused

Definition at line 40 of file SignMatrix.h.

9.60.2.5 template<class RowHdr, class ColHdr, typename
INTERNAL_TYPE> bool PC::SignMatrix< RowHdr, ColHdr,
INTERNAL_TYPE >::intColHdr::used

Definition at line 40 of file SignMatrix.h.

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

* HigmanGroup/include/SignMatrix.h
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9.61 IntLabeledEdge Struct Reference

Defines labelled (by integer) edge of the directed graph.
#include <GraphType.h>Inheritance diagram for IntLabeledEdge::

i GraphEdge E

_______________ e

| IntL abel edEdge |

| PlanarGraphintL abelledEdge |

Public Member Functions

* IntLabeledEdge (int target, int label)

Constructor for an edge. Argument t is a number of the target.

IntLabeledEdge ()

Dummy constructor, not to be used, required for STL::map. Also, can be used to
denote "failure" or "dead-end" edge.

L]

IntLabeledEdge inverse (int origin)

Invert an edge.

* bool operator< (const IntLabeledEdge &e) const

Check if one edge is less than the other.

* bool operator== (const IntLabeledEdge &e) const
Check if two edges equal.

* bool operator!= (const IntLabeledEdge &e) const

Check if two edges are not equal.

Public Attributes

* int theLabel
The label of the edge.
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9.61.1 Detailed Description

Defines labelled (by integer) edge of the directed graph.
Definition at line 103 of file GraphType.h.

9.61.2 Constructor & Destructor Documentation
9.61.2.1 IntLabeledEdge::IntLabeledEdge (int farget, int label) [inline]

Constructor for an edge. Argument t is a number of the target.

Definition at line 106 of file GraphType.h.

9.61.2.2 IntLabeledEdge::IntLabeledEdge () [inline]

Dummy constructor, not to be used, required for STL::map. Also, can be used to denote
"failure" or "dead-end" edge.

Definition at line 109 of file GraphType.h.

Referenced by inverse().

9.61.3 Member Function Documentation
9.61.3.1 IntLabeledEdge IntLabeledEdge::inverse (int origin) [inline]

Invert an edge.

Reimplemented from GraphEdge (p.253).

Reimplemented in PlanarGraphlIntLabelledEdge (p.393).
Definition at line 113 of file GraphType.h.

References IntLabeledEdge(), and theLabel.

9.61.3.2 bool IntLabeledEdge::operator!= (const IntLabeledEdge & e) const
[inline]

Check if two edges are not equal.

Reimplemented from GraphEdge (p.253).

Reimplemented in PlanarGraphIntLabelledEdge (p.393).

Definition at line 128 of file GraphType.h.

References theLabel.
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9.61.3.3 bool IntLabeledEdge::operator< (const IntLabeledEdge & ¢) const
[inline]

Check if one edge is less than the other.

Reimplemented from GraphEdge (p.253).

Reimplemented in PlanarGraphlIntLabelledEdge (p.394).

Definition at line 116 of file GraphType.h.

References theLabel, and GraphEdge::theTarget.

9.61.3.4 bool IntLabeledEdge::operator== (const IntLabeledEdge & ¢) const
[inline]

Check if two edges equal.

Reimplemented from GraphEdge (p.254).

Reimplemented in PlanarGraphlIntLabelledEdge (p.394).

Definition at line 124 of file GraphType.h.

References theLabel.

9.61.4 Member Data Documentation
9.61.4.1 int IntLabeledEdge::theLabel

The label of the edge.
Definition at line 132 of file GraphType.h.

Referenced by PlanarGraphlntLabelledEdge::inverse(), inverse(), PlanarGraphlInt-
LabelledEdge::operator!=(), operator!=(), PlanarGraphIntLabelledEdge::operator<(),
operator<(), PlanarGraphIntLabelledEdge::operator==(), and operator==().

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

* Graph/include/GraphType.h
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9.62 PC::PowerCircuitGraph::IntMarking Struct Ref-
erence

Public Attributes

* bool deleted

* bool reduced

* int nextDeleted

* int refCount

* std::list< std::pair< Node, Sign > > nodes

9.62.1 Detailed Description

Definition at line 32 of file PowerCircuitGraph.h.

9.62.2 Member Data Documentation
9.62.2.1 bool PC::PowerCircuitGraph::IntMarking::deleted

Definition at line 34 of file PowerCircuitGraph.h.

9.62.2.2 int PC::PowerCircuitGraph::IntMarking::nextDeleted

Definition at line 36 of file PowerCircuitGraph.h.

9.62.2.3 std::list< std::pair<Node,Sign> >
PC::PowerCircuitGraph::IntMarking::nodes

Definition at line 38 of file PowerCircuitGraph.h.

9.62.2.4 bool PC::PowerCircuitGraph::IntMarking::reduced

Definition at line 35 of file PowerCircuitGraph.h.

9.62.2.5 int PC::PowerCircuitGraph::IntMarking::refCount

Definition at line 37 of file PowerCircuitGraph.h.

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

* HigmanGroup/include/PowerCircuitGraph.h
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9.63 PC::PowerCircuitCompMatrix::IntMarking
Struct Reference

Public Attributes

e Col col

¢ PowerCircuitCompMatrix * pc
* MarkingType type

* Row node

¢ bool deleted

¢ int nextDeleted

9.63.1 Detailed Description

Definition at line 55 of file PowerCircuitCompMatrix.h.

9.63.2 Member Data Documentation
9.63.2.1 Col PC::PowerCircuitCompMatrix::IntMarking::col

Definition at line 57 of file PowerCircuitCompMatrix.h.

9.63.2.2 bool PC::PowerCircuitCompMatrix::IntMarking::deleted

Definition at line 61 of file PowerCircuitCompMatrix.h.

9.63.2.3 int PC::PowerCircuitCompMatrix::IntMarking: :nextDeleted

Definition at line 62 of file PowerCircuitCompMatrix.h.

9.63.2.4 Row PC::PowerCircuitCompMatrix::IntMarking::node

Definition at line 60 of file PowerCircuitCompMatrix.h.

9.63.2.5 PowerCircuitCompMatrixx
PC::PowerCircuitCompMatrix::IntMarking::pc

Definition at line 58 of file PowerCircuitCompMatrix.h.
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9.63.2.6 MarkingType PC::PowerCircuitCompMatrix::IntMarking::type

Definition at line 59 of file PowerCircuitCompMatrix.h.

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

» HigmanGroup/include/PowerCircuitCompMatrix.h
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9.64 PC::PowerCircuitCompMatrix::IntNode
Reference

Public Attributes

¢ Row row

¢ PowerCircuitCompMatrix * pc
¢ bool deleted

¢ int nextDeleted

9.64.1 Detailed Description

Definition at line 47 of file PowerCircuitCompMatrix.h.

9.64.2 Member Data Documentation
9.64.2.1 bool PC::PowerCircuitCompMatrix::IntNode::deleted

Definition at line 51 of file PowerCircuitCompMatrix.h.

9.64.2.2 int PC::PowerCircuitCompMatrix::IntNode::nextDeleted

Definition at line 52 of file PowerCircuitCompMatrix.h.

9.64.2.3 PowerCircuitCompMatrixsx
PC::PowerCircuitCompMatrix::IntNode::pc

Definition at line 50 of file PowerCircuitCompMatrix.h.

9.64.2.4 Row PC::PowerCircuitCompMatrix::IntNode::row

Definition at line 49 of file PowerCircuitCompMatrix.h.

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

* HigmanGroup/include/PowerCircuitCompMatrix.h

Struct
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9.65 PC::PowerCircuitGraph::IntNode Struct Refer-
ence

Public Attributes

* bool BY

* unsigned int indexInOrder

bool deleted

¢ int nextDeleted

o std::list< std::pair< Node, Sign > > successors

9.65.1 Detailed Description

Definition at line 23 of file PowerCircuitGraph.h.

9.65.2 Member Data Documentation
9.65.2.1 bool PC::PowerCircuitGraph::IntNode::BV

Definition at line 25 of file PowerCircuitGraph.h.

9.65.2.2 bool PC::PowerCircuitGraph::IntNode::deleted

Definition at line 27 of file PowerCircuitGraph.h.

9.65.2.3 unsigned int PC::PowerCircuitGraph::IntNode::indexInOrder

Definition at line 26 of file PowerCircuitGraph.h.

9.65.2.4 int PC::PowerCircuitGraph::IntNode::nextDeleted

Definition at line 28 of file PowerCircuitGraph.h.

9.65.2.5 std::list< std::pair<Node,Sign> >
PC::PowerCircuitGraph::IntNode::successors

Definition at line 29 of file PowerCircuitGraph.h.

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

* HigmanGroup/include/PowerCircuitGraph.h
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9.66 PC::SignMatrix< RowHdr, ColHdr,
INTERNAL_TYPE >::intRowHdr Struct Refer-
ence

Public Attributes

* unsigned int rowno
* unsigned int row

* RowHdr rh

¢ int nextUnused

¢ bool used

9.66.1 Detailed Description

template<class RowHdr, class ColHdr, typename INTERNAL_TYPE> struct
PC::SignMatrix< RowHdr, ColHdr, INTERNAL_TYPE >::intRowHdr

Definition at line 39 of file SignMatrix.h.

9.66.2 Member Data Documentation

9.66.2.1 template<class RowHdr, class ColHdr, typename
INTERNAL_TYPE> int PC::SignMatrix< RowHdr, ColHdr,
INTERNAL_TYPE >::intRowHdr::nextUnused

Definition at line 39 of file SignMatrix.h.

9.66.2.2 template<class RowHdr, class ColHdr, typename
INTERNAL_TYPE> RowHdr PC::SignMatrix< RowHdr, ColHdr,
INTERNAL_TYPE >::intRowHdr::rh

Definition at line 39 of file SignMatrix.h.

9.66.2.3 template<class RowHdr, class ColHdr, typename
INTERNAL_TYPE> unsigned int PC::SignMatrix< RowHdr,
ColHdr, INTERNAL_TYPE >::intRowHdr::row

Definition at line 39 of file SignMatrix.h.
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9.66.2.4 template<class RowHdr, class ColHdr, typename
INTERNAL_TYPE> unsigned int PC::SignMatrix< RowHdr,
ColHdr, INTERNAL_TYPE >::intRowHdr::rowno

Definition at line 39 of file SignMatrix.h.

9.66.2.5 template<class RowHdr, class ColHdr, typename
INTERNAL_TYPE> bool PC::SignMatrix< RowHdr, ColHdr,
INTERNAL_TYPE >::intRowHdr::used

Definition at line 39 of file SignMatrix.h.

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

* HigmanGroup/include/SignMatrix.h
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9.67 KLProtocollnstance Class Reference

#include <KLKeyGeneration.h>

Public Member Functions

KLProtocollnstance (int braid_rank, Word base_word, Word keyA, Word
KeyB)

Create an instance of the protocol.

int getBraidRank () const

(accessor function) get the rank of the braid group

Word getPrivateKeyA () const

(accessor function) get the private key of the first party

Word getPrivateKeyB () const

(accessor function) get the private key of the second party

Word getPublicKeyA () const
(accessor function) get the public key of the first party

L]

Word getPublicKeyB () const

(accessor function) get the public key of the second party

Static Public Member Functions

e static KLProtocollnstance random (int braid_rank, int baseLenth, int
keyLength)

Generate a random instance of the protocol.

Private Attributes

¢ int theRank
the rank of the braid group

* Word theBase

the base element (denoted by w)
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Word thePrivateKeyA
the private key of the first party (denoted by A)

Word thePublicKeyA
the public key of the first party Pg = D(A™ wA)

Word thePrivateKeyB
the private key of the second party (denoted by B)

Word thePublicKeyB
the public key of the second party Ps = D(B™'wB)

9.67.1 Detailed Description

Definition at line 23 of file KLKeyGeneration.h.

9.67.2 Constructor & Destructor Documentation

9.67.2.1 KLProtocollnstance::KLProtocollnstance (int braid_rank, Word
base_word, Word keyA, Word KeyB)

Create an instance of the protocol.

9.67.3 Member Function Documentation
9.67.3.1 int KLProtocollnstance::getBraidRank () const [inline]

(accessor function) get the rank of the braid group
Definition at line 55 of file KLKeyGeneration.h.

References theRank.

9.67.3.2 Word KLProtocollnstance::getPrivateKeyA () const [inline]

(accessor function) get the private key of the first party
Definition at line 57 of file KLKeyGeneration.h.

References thePrivateKeyA.
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9.67.3.3 Word KLProtocolInstance::getPrivateKeyB () const [inline]

(accessor function) get the private key of the second party
Definition at line 59 of file KLKeyGeneration.h.

References thePrivateKeyB.

9.67.3.4 Word KLProtocollnstance::getPublicKeyA () const [inline]

(accessor function) get the public key of the first party
Definition at line 61 of file KLKeyGeneration.h.
References thePublicKeyA.

9.67.3.5 Word KLProtocolInstance::getPublicKeyB () const [inline]

(accessor function) get the public key of the second party
Definition at line 63 of file KLKeyGeneration.h.
References thePublicKeyB.

9.67.3.6 static KLProtocollnstance KLProtocollnstance::random (int
braid_rank, int baseLenth, int keyLength) [static]

Generate a random instance of the protocol.

Parameters:

braid_rank - rank of the braid group;
baseLenth - the length of the base word
keyLength - the length of the key

9.67.4 Member Data Documentation
9.67.4.1 Word KLProtocollnstance::theBase [private]

the base element (denoted by w)

Definition at line 77 of file KLKeyGeneration.h.

9.67.4.2 Word KLProtocolInstance::thePrivateKeyA [private]

the private key of the first party (denoted by A)
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Definition at line 80 of file KLKeyGeneration.h.
Referenced by getPrivateKeyA().

9.67.4.3 Word KLProtocollnstance::thePrivateKeyB [private]

the private key of the second party (denoted by B)
Definition at line 86 of file KLKeyGeneration.h.
Referenced by getPrivateKeyB().

9.67.4.4 Word KLProtocollnstance::thePublicKeyA [private]

the public key of the first party Pg = D(A~twA)
Definition at line 83 of file KLKeyGeneration.h.
Referenced by getPublicKeyA().

9.67.4.5 Word KLProtocollnstance::thePublicKeyB [private]

the public key of the second party Pg = D(B~'wB)
Definition at line 89 of file KLKeyGeneration.h.
Referenced by getPublicKeyB().

9.67.4.6 int KLProtocollnstance::theRank [private]

the rank of the braid group
Definition at line 74 of file KLKeyGeneration.h.
Referenced by getBraidRank().

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

* CryptoKL/include/KLKeyGeneration.h
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9.68 1CommbDivider Struct Reference

#include <DCBraidReduction.h>

Public Member Functions

* bool operator() (const CommDivider &cl, const CommDivider &c2)

9.68.1 Detailed Description

Definition at line 70 of file DCBraidReduction.h.

9.68.2 Member Function Documentation

9.68.2.1 bool ICommDivider::operator() (const CommDivider & c1, const
CommbDivider & ¢2) [inline]

Definition at line 72 of file DCBraidReduction.h.
References CommDivider::length.

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

» Experiments/include/DCBraidReduction.h
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9.69 LengthAttack_A1 Class Reference

Implements Length-based attack on AAG protocol.

#include <LengthAttack.h>Inheritance diagram for LengthAttack_Al::

LengthAttackBase

LengthAttack_A1l

Public Member Functions

* LengthAttack_A1 ()
* int type ()
Returns the algorithm type.

* findKey_LengthBasedResult findKey_LengthBased (int N, const vector<
Word > &Al, const vector< Word > &A2, const vector< Word > &B, int
$ec=9999999, ostream &out=cout)

Attack on an instances of the AAG protocol.

Private Member Functions

* int sbgpGeneratorsWeight (const vector< Word > &A)

¢ void addNewElt (const vector< Word > &A, set< ELT > &checkedElements,
set< ELT > &uncheckedElements)

* void tryElt (int N, const ELT &cur, const vector< Word > &B, set< ELT >
&checkedElements, set< ELT > &uncheckedElements)

* bool check_ifVectorsEqual (int N, const vector< Word > &A1, const vector<
Word > &A2)

9.69.1 Detailed Description

Implements Length-based attack on AAG protocol. This is a very basic version of
the length-based attack which implements the best descend LBA where on each step
we choose conjugator which gives the maximal decrease among all currently available
tuples. See A.Myasnikov. A.Ushakov, "On the length-based attack" for more details.

Definition at line 66 of file LengthAttack.h.
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9.69.2 Constructor & Destructor Documentation
9.69.2.1 LengthAttack_Al::LengthAttack_ Al () [inline]

Definition at line 69 of file LengthAttack.h.

9.69.3 Member Function Documentation

9.69.3.1 void LengthAttack_A1l::addNewElt (const vector< Word > & A, set<
ELT > & checkedElements, set< ELT > & uncheckedElements)
[private]

9.69.3.2 bool LengthAttack_Al::check_ifVectorsEq