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p-coboundary, 55

p-cochain, 55

p-cocycle, 55

p-cycle, 48

q-connected component, 169

PL-critical

points, 96

Čech complex, 32

Čech distance, 181

accumulation point, 6

alpha complex, 35

ambient isotopy, 11

annotation, 117

arboricity, 251

attaching cells, 22

bar, 126

barcode, 71

levelset zigzag, 139

barycentric coordinates, 67

basis, 43, 328

birth, 69

blockcode, 360

bottleneck distance, 73, 375

boundary, 297

of a manifold, 14

of a point set, 8

boundary matrix, 81

filtered, 81

bounded, 8

cancellation, 293

category, 368

thin, 368

chain complex, 47

chain map, 51

class persistence, 70

clearing, 87

clique complex, 235

directed, 241

closed

interval, 7

set, 7

star, 29

closure, 7

coface

of a simplex, 28

cofacet

of a simplex, 28

cohomology, 55

cohomology group, 56
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cokernel, 44

commutative diagram, 51, 91

compact, 8

complement, 7

complex

simplicial, 27

connected, 6

connected space, 4

contiguous maps, 31

continuous function, 9

contour, 209

contour tree, 210

convex hull, 27

coset, 43

cover

path connected, 259

maps, 257

critical

V -path, 293

point, 18, 20

point index, 21

simplices, 292

value, 20, 138

cut, 167

cycle group, 48

death, 69

deformation retract, 13

deformation retraction, 13

Delaunay

complex, 34

simplex, 34

derivative, 17

diameter of a point set, 8

dimension, 27

of a manifold, 14

of a simplex, 27, 28

disconnected, 6

discrete Morse

field, 292

function, 290

distance field, 193

DMVF, 292

Dowker complex, 242

edge, 27

elementary simplicial map, 119

embedding, 10

Euclidean

ball, 9

sphere, 9

exact sequence, 330

extended persistence, 143

extended plane, 61, 70

face

of a simplex, 27, 28

facet

of a simplex, 27, 28

field, 44

filtration, 64

function, 67

nested pair, 200

simplex-wise, 64

finite type, 369

finitely generated, 326

flag complex, 235

free group, 43

free module, 328

free resolution, 359

function-induced metric, 226

functional distortion distance, 227

functor, 368

generalized vector field, 194

generating set, 327

minimal, 327

generator, 43, 327

genus, 15

geodesic

distance, 8

geometric realization, 28

grade, 325

graded Betti number, 358

graded module, 325

gradient, 404

vector field, 20

path, 304

vector, 20, 289, 303, 305

gradient vector, 18

gradient vector field, 18

Gromov–Hausdorff distance, 182

group, 43

Hausdorff, 24

Hausdorff distance, 181

Hessian matrix, 20

Hessian, degenerate critical points, 20

Hilbert space, 390

homeomorphic, 10

homeomorphism, 10

homogeneous

presentation matrix, 335

homology
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group, 49

module, 62

towers, 115

homomorphism, 44

homotopic, 12

homotopy, 12

equivalent, 13

horizontal homology, 220

image, 44

inclusion, 62

indecomposable, 328

infinite bar, 71, 143

integral path, 303

interior

of a manifold, 14

of a point set, 8

interleaving

vector space towers, 115

distance, 92, 370

multiparameter persistence, 369

Reeb graph, 225

simplicial towers, 113

space towers, 113

interleaving distance

simplicial towers, 114

Reeb graph, 226

simplicial towers, 114

vector space towers, 115

intersection module, 379

interval, 126, 358, 376

interval decomposable module, 358

interval levelset, 22

interval module, 93, 126, 358, 376

intrinsic

Čech complex, 201

Rips complex, 201

isomorphic modules, 328

isomorphism, 44

isotopic, 11

isotopy, 11

Jacobian, 16

kernel, 44, 393, 398

Lebesgue number, 266

levelset, 22, 137

persistence, 137

tame, 209

limit point, 6

link, 29

link condition, 122

local feature size, 194

locally finite, 260

loop, 15

lower star, 65

filtration, 66

lower-link-index, 96

Möbius band, 15

manifold, 14

without boundary, 14

map, 9

regular, 16

mapper, 269

matching, 291, 374

merge tree, 211

metric, 5

ball, 6

graph, 236

space, 5

minimal cut, 167

minimal generating set, 327

module, 44

decomposition, 328

interval decomposable, 377

morphism, 327

decomposition, 329

Morse

function, 20, 21, 290

inequality, 292

Lemma, 20, 21

matching, 291

multiparameter

filtration, 326

interval module, 376

persistence module, 326

multiplicatively interleaved, 114, 115

multirank invariant, 357

multiscale mapper, 272

natural transformation, 368

neighborhood, 2

nerve, 31

map, 259

Nerve Theorem, 31

net-tower, 183

nets, 183

non-orientable manifold, 15

nonsmooth manifold, 17

open

ball, 9
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interval, 7

set, 2, 7

triangle, 8

optimal

cycle basis, 266

basis, 150, 151

cycle basis, 150

generator, 150

persistent cycle, 165

orientable manifold, 15

p.f.d. persistence module, 94

parametric surface, 16

partition of unity, 260

path connected, 24

path homology, 244

persistence, 68

diagram, 71, 94

distortion distance, 240

Fisher kernel, 399

image, 395

landscape, 391

module, 90, 94, 369

pair, 79

pairing function, 70

scale space kernel, 394

weighted kernel, 396

persistent

graded Betti number, 360

Betti number, 68

cycle, 165

homology groups, 68

piecewise-linear function, 96

PL-function, 67

point cloud, 63

polynomial ring, 325

presentation, 330

matrix, 330

proper face

of a simplex, 27

pullback

cover, 268

metric, 273

pure simplicial complex, 162

push operation, 372

quiver, 126

quotient, 43

topology, 5

rank, 43

invariant, 357

reach, 194

rectangular commutativity, 91, 370

reduced Betti number, 96

reduced matrix, 81

Reeb graph, 208

augmented, 212

interleaving, 225

Reeb space, 211

regular map, 16

regular value, 138

relations, 327

relative homology, 52

resolution, 113, 271

restricted Delaunay complex, 38

retraction, 13

Riemannian manifold, 19

ring, 44

Rips distance, 181

sampling conditions, 39

shifted module M→u, 328

simplex, 27, 28

simplex-wise, 64

monotone function, 64

simplicial

map, 30

retraction, 187

simplicial complex, 29

abstract, 28

geometric, 27

singular

homology, 54

simplex, 54

skeleton, 29

sliced Wasserstein

distance, 398

kernel, 398

Smith normal form, 163

smooth

manifold, 16

surface, 16

sparse Rips, 185

filtration, 186

split tree, 211

stability

persistence diagram, 73

star, 29

strong convexity, 201

strong witness, 37

sublevel set, 22, 62

subordinate, 260
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subspace topology, 4

superlevel set, 22

support, 357

surface, 15

system of subsets, 2

tame, 74

persistence module, 94

tetrahedron, 27

topological

space, 2

subspace, 4

topologically equivalent, 10

topology, 2, 5

total decomposition

module, 328

morphism, 329

totally unimodular, 161

tower, 113

triangle, 27

triangular commutativity, 91, 370

triangulation, 27, 30

trivial module, 329

unbounded, 8

underlying space, 29

union–find, 105

unit ball, 9

upper star, 65

filtration, 66

upper-link-index, 96

valid annotation, 117

vector space, 44, 55

vertex, 27

function, 65

map, 30

vertical homology, 220

Vietoris–Rips complex, 32

Voronoi diagram, 35

Wasserstein distance, 75

weak

feature size, 195

interleaving

vector space towers, 191

pseudomanifold, 166

witness, 36

weight of cycle, 150

without boundary, 14

witness complex, 37

zigzag

filtration, 125

module, 126
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