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Bn,m, 19

ε, 9

H(π ), 109

H(p), 17

H(〈p1, . . . , pσ 〉), 18

H(Pr), 16

H([s1 . . . sk]), 21

H0(B), 19

H0(S), 20

Hk(S), 22

Hwc, 14

O-notation, 7

o-notation, 7

�-notation, 7

ω-notation, 7

π , 103

�, 397

�, 9

σ , 9

�n, 9

�∗, 9

T bwt, 409

�-notation, 7

w, 9

alphabet, 9, 120

alphabet partitioning, 150

approximate pattern matching, 382

array, 39

autocompletion search, 254,

506

backward search, 401

balanced parentheses, 167

excess, 167

multiple, 200

operations, 167–169

binary relation, 327

binary tree, 211

BP-based, 228, 473

dynamic, 471, 473

LOUDS-based, 219, 471

bitvector, 64

dynamic, 450

on disk, 524

very sparse, 82, 462

block graphs and trees, 516

BP, see tree

Burrows-Wheeler Transform, 409

bwstep on compressed sufix arrays, 423

BWT, 409

Geometric, 540

cardinal tree, 211

DFUDS-based, 240, 475

dynamic, 471, 475

LOUDS-based, 219, 471

Cartesian tree, 208

Catalan numbers, 15

ccw neighbor order, 309

CDAWG, 521

code, 14, 22

δ, 32

γ , 31

arithmetic, 30

average length, 16

differential, 59

direct access, 53
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code (cont.)

Elias-Fano, 57

Huffman, see Huffman codes

instantaneous, 23

PforDelta, 32

preix or preix-free, 23

Rice and Golomb, 32

Shannon-Fano, 24

Simple-9 and Simple-16, 32

unambiguous, 23

unary, 31

VByte, 32

compact data structures, 10

compressed data structures, 10

compressed RAM, 498

context-free grammar, 248

cw and ccw face order, 311

cycle of permutation, 104

DAG, 338

DFUDS, see tree

dictionary, 91

differential encodings, 59

direct access codes, 53, 76

document array, 439

document counting, 442

document listing, 438

dominating points, 372

Elias-Fano codes, 57, 82

encoding, see code

encoding data structure, 11, 202, 502

entropy, 14

binary, 17

effective, 502

empirical, 17

empirical kth-order, 21, 410

empirical zero-order, 19

expected effective, 504

high-order or kth-order, 21

Lempel-Ziv based, 509

of permutations, 109

Shannon, 16

worst-case, 14

extendible array, 498

face of a planar graph, 307

FM-index, 406

dynamic, 485

fully compressed data structures, 10

functions, 266

Geometric BWT, 540

GIS, 347, 373

grammar, 248

grammar compression, 248, 382, 517

graph, 279

adjacency list or array, 280

adjacency matrix, 280

articulation point, 318

biconnected, 318

clustered, 291

cw and ccw orders, 318

directed acyclic, 338

dynamic, 480

face, 307

k-page, 296

labeled, 285

next, 318

on disk, 534

orderly spanning tree, 309, 318

outerplanar, 308

partial order, 341

planar, 307

planar drawing, 336

planar map, 307

planar routing, 330

plane graph, 307

prev, 318

realizer, 341

separable, 341

social network, 339

spanning tree, 308

triangular or triangulation, 308

triconnected, 321

undirected, 284

Web, 339

grid, 115, 347

dynamic, 480

on disk, 530

hashing, 91

minimal perfect, 95

monotone minimal perfect, 96

perfect, 92

universal, 91

Heaps’ law, 36

Huffman codes, 25

canonical, 28

for wavelet matrices, 146

for wavelet trees, 137

length-restricted, 115, 118

Huffman tree, see Huffman codes
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incompressible set, 17

initializable arrays, 50

integer functions, 266

inverted index, 35, 59, 89, 116, 157

intersections, 59, 89, 157

non-positional, 157, 164

Jensen’s inequality, 33

kernelization, 519

Kraft-McMillan inequality, 23

k2-tree, 291, 357

dynamic, 482

on disk, 533

labeled tree, 211, 241

dynamic, 479

lcp, 419

LCP array, 419

left-to-right minima tree, 191, 202

Lempel-Ziv compression, 509

convergence, 510

indexing, 513

LZ76, 509

LZ77, 510

LZ78, 259, 510, 518

relative, 519

level ancestor queries, 192, 208

ln, 8

LOF-SA, 535

log, 8

longest common preix array, 419

LOUDS, see tree

LZ76, LZ77, LZ78, see Lempel-Ziv

compression

nearest marked ancestors, 201

nearest smaller value, 505

next smaller value, 504

non-systematic data structure, 11

operations

most on trees, 213t, 220

access on bitvectors, 64

access on sequences, 120

adj on graphs, 279

bitclear on bit arrays, 41

bitclear on bitvectors, 458

bitread on bit arrays, 41

bitset on bit arrays, 41

bitset on bitvectors, 458

bwdsearch on parentheses, 168

close on parentheses, 168

closest on grids, 374

count on grids, 347

count on texts, 395

degree on graphs, 279

delete on bitvectors, 450, 461

delete on sequences, 465

deletedoc on texts, 485

deletenode on trees, 467, 471

deletepoint on grids, 480

emptiness on grids, 353

enclose on parentheses, 168

excess on parentheses, 167

find in dictionaries, 91

fwdsearch on parentheses, 168

highest on grids, 355

indegree on graphs, 279

initialize on arrays, 50

inorder on trees, 229

inorderselect on trees, 229

insert on bitvectors, 450, 459

insert on sequences, 465

insertchild on trees, 467, 471

insertdoc on texts, 485

insertpoint on grids, 480

inverse in permutations, 105

iread on arrays, 50

iwrite on arrays, 50

lea f num on rmM-trees, 171

leftchild on binary trees, 221

leftmost on grids, 355

levelnext on trees, 270

levelprev on trees, 270

locate on texts, 395

locus on sufix trees, 420

mincount on parentheses, 169

minselect on parentheses, 169

neigh on graphs, 279

numlea f on rmM-trees, 171

on labeled graphs, 285

open on parentheses, 168

outdegree on graphs, 279

π−1 in permutations, 103

π k in permutations, 103

popcount on bits, 73

pred on bitvectors, 89

rank on bitvectors, 64, 188

rank on sequences, 120

read on arrays, 39

report on grids, 347
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operations (cont.)

retrieve in dictionaries, 91

rightchild on binary trees, 221

rMq on parentheses, 169

rmq on parentheses, 169

rneigh on graphs, 279

search on partial sums, 48

select on bitvectors, 64, 188

select on sequences, 120

slink on sufix trees, 420

strdepth on sufix trees, 420

string on sufix trees, 420

succ on bitvectors, 89

sum on partial sums, 48

top on grids, 347

wlink on sufix trees, 420

write on arrays, 39

opportunistic data structures, 10

ordinal tree, 15, 211

parsing, in Lempel-Ziv, 259,

509

partial sums, 48, 87

dynamic, 463

Patricia tree, 256

permutation, 103

compressible, 108, 155

cycle, 104

inverse, 103

power, 103

run, 109

shortcut, 104

phrase, in Lempel-Ziv, 259, 509

PLCP array, 424

popcount, population count, 73

predecessor problem, 89

preix, 9

presortedness of arrays, 118

previous smaller value, 504

quadtree, 357

RAM model, 9

range min-max tree, see rmM-tree

range minimum queries, 196, 208

succinct, 202

range queries

majority, 505

maximum sum, 505

min-max, 505

minimum, see range minimum queries

quantile, 159

selection, 505

top-k, 505

RDF, 328

Re-Pair, 249

rmM-tree, 170

dynamic, 476

on disk, 528

RMQ, see range minimum queries

RoSA, 535

run in a permutation, 109

runs in � and T bwt, 519

runs in bitvectors, 86

segment, 167

sequence, 120

dynamic, 465

on disk, 527

set, 91

shortcut in a permutation, 104

social networks, 339

SPARQL, 329

Stirling’s approximation, 15

string, 9

String B-tree, 539

string depth, 420

subpath search, 432

subsequence, 9

substring, 9

successor problem, 89

succinct index, 11

sufix, 9

sufix array, 257, 379, 395

compressed, 397

dynamic, 485

of an alignment, 521

on disk, 534

on repetitive texts, 519

run-length compressed, 519

sufix link, 420

sufix tree, 257, 419

compressed, 419

dynamic, 498

of an alignment, 521

on disk, 539

on repetitive texts, 521

systematic data structure, 11

TC, see tree

text, 395

dynamic, 485
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on disk, 534

repetitive, 382, 513

treap, 264

tree, 211

binary, see binary tree

BP representation, 222, 472

cardinal, see cardinal tree

DFUDS representation, 233, 474

dynamic, 467

labeled, see labeled tree

LOUDS representation, 212, 469

on disk, 528

operations, 213t, 220, 221, 229, 270

ordinal, see ordinal tree

routing, 246

TC representation, 273, 528

tree covering, see tree, TC

trie, 211, 252, 438

LZ78, 259

on disk, 539

trit, 30, 45

typical text, 415

wavelet matrix, 139, 349

compressed, 146

dynamic, 465, 480

Huffman shaped, 146

on disk, 530

wavelet trees, 128, 348

compressed, 136

dynamic, 465

Huffman shaped, 137

matrices, see wavelet matrix

on disk, 530

Web graph, 339

Weiner link, 420

wildcard, 380

XML, 204, 262, 441

XPath, 262, 441
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