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abstract random graph, 230
ALOHA, 38, 106
area-interaction process, 64, 69
asymptotic notation, 5

atom, 12

Baddeley—Silverman process, 135
basic event, 25
Bethe lattice, see regular tree
binomial point process, 20, 48, 126, 168
mixed, 48
uniform, 20
binomial random graph, see Gilbert random
graph
birth-death process, 71
BK inequality, 202
bond percolation
coupling, 191
critical probability, 211
model, 179
probability space, 190
simple bounds, 193
Boolean model, 257
Borel o-algebra, 6
BPP, see binomial point process
branching process, 181, 182, 243
offspring distribution, 182
total progeny, 219
branching tree, 181

Campbell measure, 160, 162
for marked point processes, 172
reduced, 165, 166, 170
Campbell’s theorem for Poisson point
processes, 83, 87, 257
Campbell’s theorem for sums, 78, 93, 95,
109, 121, 127, 130, 239, 257
for marked point processes, 144
for stationary iid marked
processes, 145
for stationary marked processes, 145
over stationary point processes, 79
Campbell-Mecke theorem, 158, 170
for general point processes, 166

for stationary marked point
processes, 172

for stationary point processes,

reduced version, 166
canonical ensemble, 65
canonical space, 25
capacity functional, 29
causal path, 235
characteristic functional, 84
Chen—Stein method, 247, 263
clump, 256
cluster process, 53

interference, 173
complete spatial randomness, 47
component, 180

of coverage process, 256

of random graph, 180
conditional property

of Poisson point processes, 31
connected component, 180
connective constant, 197
connectivity

disk graph, 249

of Gilbert random graph, 252

random lattice, 246
connectivity function, 221
contact distance, 38
contact distribution function, 39
continuum percolation, 221, 223
counting measure, 10, 12

for randomly translated

lattice, 23

measurable decomposition, 12
coverage, 255

definition, 256

secrecy, 266

SINR, 263
covering graph, 215
Cox process, 50

intensity field, 51
critical probability, 180

of mean cluster size, 188

tree, 187
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Delaunay triangulation, 22

density
with respect to Lebesgue measure, 61
with respect to Poisson point process

distribution, 61

Descartes’ sign rule, 185

die point process, 14, 152

die process, 92

Dirac measure, 12, 141

disjoint occurrence, 201

disk graph, 222
connectivity, 249
multiple connectivity, 250
percolation, 223

displacement kernel, 35

displacement theorem, 35

dual graph, 194

dual lattice, 194

effective area, 221
energy function, 67
Erdés—Rényi random graph, 230
ergodic point process, 33
excess interference ratio, 174
exchangeable random variables, 113
exit delay, 237
expectation

with respect to Palm measure, 154

with respect to reduced Palm measure, 165

exterior conditioning, 152
extinction probability, 184

face percolation, 224

factorial moment measure, 122
finite-dimensional distribution, 29
first-passage percolation, 236
FKG inequality, 199

Fry plot, 40

Galton—Watson branching process, 182
Gauss—Poisson process, 54, 92, 171
generating function, 79
Georgii-Nguyen—Zessin formula, 167
germ—grain model, 53, 142, 255
Gibbs process, 60

conditional, 65

distribution, 65

definition, 60

energy function, 67

general finite, 67

likelihood function, 60

pair potential, 67

partition function, 67

rejection sampling, 71

simulation, 71
Gilbert random graph, 230

connectivity, 252

Gilbert’s disk graph, 222
grand canonical ensemble, 67
ground process, 138, 141

hard-core point process, 57, 174

Harris’ lemma, see FKG inequality
Harris—Kesten theorem, 212

hereditary function, 60

higher-order moment measure, 122
homogeneous independent clustering, 54

increasing event, 198
infinite divisibility, 81
intensity measure, 13
interference, 93
as shot noise, 93
correlation, 111
distribution with fading, 102
distribution without fading, 97
in cluster processes, 173
in hard-core processes, 174

in type I Matérn hard-core processes, 174

joint Laplace transform, 113
Laplace transform, 102, 103
mean, 93

interference field, 73

interior conditioning, 152

isotropy, 32

J function, 39, 168
Janossy density, 49
Janossy measure, 49

K function, 131, 170

of Matérn hard-core process, 133

of Neyman—Scott process, 133

of uniform Poisson point process, 132
Kolmogorov’s zero—one law, 180, 192

L function, 135
Laplace functional, 82
Laplace transform, 81
of interference, 102, 103
connection with outage, 105
of stable random variable, 100
lattice cluster process, 54
Lebesgue measure, 7, 12
LePage series, 100
local delay, 236

mapping theorem, 36
mark distribution, 139, 145
for stationary point processes, 144
mark-correlation function, 147
marked point process, 138, 140
iid marked, 139
independently marked, 139
stationary, 144
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marking theorem, 145
Markov point process, 71
Matérn cluster process, 57, 127
Matérn hard-core process, 58

K function, 133

mean interference, 174

type I, 58, 174

type II, 58
mean cluster size, 188
mean interference, 93

in cluster processes, 173

in hard-core processes, 174
measurability, 6
measurable decomposition, 12
measure, 7

atomic, 12

diffuse, 7

Dirac, 12

intensity, 13

Janossy, 49

Lebesgue, 7, 119

Radon, 12
Mecke’s theorem, 169
metrical transitivity, 33
Minkowski addition, 64
mixed binomial point process, 48
mixing point process, 33
modified Campbell measure, see reduced

Campbell measure

moment measure

nth order, 122

first, 119

second, 120
moment-generating function, 81, 257
motion-invariance, 32
multiset, 10
multivariate point process, 143

Nakagami fading, 42
nearest-neighbor distance, 39, 154, 155,
165
binomial point process, 156
Gauss—Poisson process, 171
nearest-neighbor graphs, 251
Neyman—Scott cluster process, 55
Neyman—Scott process, 142
K function, 132

offspring distribution, 181
outage probability, 104
for Rayleigh fading, 104
temporal correlation, 115

pair correlation function, 125
binomial point process, 125
Poisson process, 125

pair potential, 67

Index

Palm distribution, 161
for marked point processes, 172
for stationary processes, 157
inversion formula, 158
Poisson point process, 168
reduced, 165
Palm expectation, 154
Palm measure, see Palm distribution
Papangelou conditional intensity, 68, 167
Papangelou kernel, 167
partition function, 67
path formation time, 237
Peierls’ argument, 194
percolation
of coverage process, 256
of static SINR graph, 240
percolation probability
definition, 180
perturbed lattice, 23
pgfl, see probability generating
functional
pivotal edge, 203
point pattern, 17, 25
point process
atomic, 13
Cox, 50
definition, 25
diffuse, 13
discrete, 13
distribution, 25
ergodic, 144
ergodicity, 33
finite, 47
hard-core, 57
infinitely divisible, 81
locally finite, 11
marked, 138
metrical transitivity, 33
mixing, 33
multivariate, 143
orderly, 11
property, 26, 153
simple, 11
taxonomy, 47
Poisson bipolar network, 105, 150
Poisson cluster process, 54, 126
Poisson hard-core process, 63, 67, 69
Poisson hole process, 53, 92, 142
Poisson network, 96
Poisson point process, 15, 18
K function, 132
doubly stochastic, 50
finite, 49
nearest-neighbor distance, 155
one-dimensional, 15
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Poisson point process (cont.)
probability generating functional, 86
thinning, 37
uniform, 16

Poisson shot noise, 72

power-law shot noise, 73

PPP, see Poisson point process

probability generating functional, 80
for mixed binomial point process, 81
mixed Poisson point process, 89
of Cox process, 89
of homogeneous independent cluster

process, 89
of Neyman—Scott process, 90
of Poisson cluster process, 90

R statistical software, 272

list of commands, 274
Rényi’s theorem, 30
Radon—Nikodym density, 167
Radon—Nikodym derivative, 61, 161, 165, 166
Radon—Nikodym theorem, 148, 160
random closed set, 11
random field, 25
random geometric graph, 221

basic, 221

directed, 222

spatiotemporal, 233
randomly translated lattice, 23
reduced Campbell measure, 165
reduced Palm distribution, 165

for stationary processes, 165
reduced second moment function, 131
reduced second moment measure, 130, 170
refined Campbell theorem, see

Campbell-Mecke theorem

regular tree, 181
Reimer’s inequality, 202
RGG, see random geometric graph
Ripley’s K function, see K function
Russo’s formula, 203

integral form, 204

second factorial moment measure, 122

second moment density, 124
Matérn cluster process, 128
Thomas cluster process, 129

second moment measure, 120
for stationary processes, 129
reduced, 170

secrecy coverage, 266

secrecy graph, 241
out-percolation, 243

sentry selection, 268

set, 6
bounded, 6
compact, 6

Shannon throughput, 106

shot noise, 72, 93
signal-to-interference-plus-noise ratio, 104
simple sequential inhibition process, 58
singleton, 6
SINR, see signal-to-interference-plus-noise
ratio
SINR coverage, 263
site percolation, 188, 215
in triangular lattice, 215
model, 179
Slivnyak’s theorem, 168, 238
space-time SINR graph, 235
space-time SINR multigraph, 234
spatial birth—death process, 71
spatial contention, 108
spatial throughput, 106
spatiotemporal graph, 233
square-root trick, 205
stable distribution, 99
characteristic exponent, 99
characteristic function, 99
dispersion, 100
LePage series, 100
static SINR graph, 240
stationarity, 32
Stienen model, 270
Strauss process, 62, 67
K function, 134
hard-core, 63
subadditivity, 239
success probability, 104
Swiss cheese model, 53, 142

thinning, 37
Thomas cluster process, 56, 129, 173
transmission capacity, 107
with fading, 110
without fading, 108
trifurcation, 208
typical point, 144, 152, 157

uniform random graph, see Erdés—Rényi
random graph

universal mark, 142, 157

up-set, 198

vacancy
in coverage problems, 256
moments, 258
in point processes, 14
of Boolean model, 258
vacancy indicator, 14
void probability, 30
Voronoi cell, 22, 159
Voronoi diagram, 22
Voronoi tessellation, 22

waiting time paradox, 159
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