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adjacency matrix, 360

basic reproduction ratio, 446
Bayes’ rule, 24, 222
Bene�s’ equation, 299, 342

cell loss ratio (clr), 349, 624
Central Limit Theorem, 121, 168, 418, 435,
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characteristic function, 14
Cherno� bound, 104
Christo�el-Darboux formula, 200, 572
Chuang—Sirbu scaling law, 503—506
community, 374
complete graph, 360, 362, 368, 397, 399, 409,

418, 431, 438, 493, 646
conditional distribution function, 24
conditional expectation, 32, 262, 424
conditional probability, 22
conditional probability density function, 24
con�guration model, 378
correlation coe�cient, 26, 69, 76, 78, 82, 138

Pearson, 26, 373
Spearman, 27, 374

covariance, 25, 79, 87
matrix, 70, 75

degree of a node, 252, 362
delta method, 125
disjoint paths, 646

Menger’s Theorem, 368
distribution

�-th order statistics, 56, 579
Bernoulli, 35, 149
binomial, 36, 149, 376, 377
Cauchy, 49, 52, 57
chi-square, 50
continuous Poisson, 67
Erlang, 45, 145, 313, 317
exponential, 42, 84
extremal, 126
Fermi-Dirac, 536

Fisher F, 53
Fréchet, 127
Gamma, 45, 50, 145
Gaussian, 43, 95, 120, 500
geometric, 36, 312, 652
Gumbel, 57, 127, 128, 500
joint Gaussian, 73
lattice, 282
lognormal, 60, 86, 122, 123, 283
one-sided stable distribution of index 1/2,

67, 590
Pareto, 49, 59
Poisson, 38, 136, 151, 381
polynomial, 41, 398, 580
regular, 398, 414
stable age, 281, 430
Student t, 52, 94
uniform, 40, 82
Weibull, 48, 58, 127, 153, 482

Engset formula, 354, 623
epidemics

epsilon-SIS model, 447, 451
SIR model, 486, 658
SIS model, 443, 446

Erlang B formula, 2, 319
Erlang C formula, 317
estimator, 91

biased, 95
unbiased, 92

event, 8, 55
mutually exclusive, 8

failure rate, 153
�ooding time, 370, 414

giant component, 381, 383, 385, 386
Google, 251
graph

directed, 361
undirected, 361

graph connectivity, 366
edge connectivity, 366
vertex connectivity, 366
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graph metrics
assortativity, 373
betweenness, 371
branching factor, 388, 642
closeness, 370
clustering coe�cient, 372, 393, 630
coreness, 374
diameter, 361, 370, 441
distortion, 371
eccentricity, 370
epidemic threshold, �rst-order mean-�eld,

458
expansion, 371
girth, 371
hopcount, 372
modularity, 374
radius, 370
resilience, 371
viral conductance, 487

histogram, 138, 580
hopcount, 360, 397, 404, 407, 489, 493, 503,

508, 518, 520, 523, 530, 629, 646

inclusion-exclusion formula, 10, 382, 492
sieve of Eratosthenes, 11

indicator function, 13, 40, 361, 576
inequality

Boole, 11, 117, 460
Cauchy-Schwarz, 107, 109, 548
Chebyshev, 92, 104
Chebyshev’s sum, 108
Gauss, 110
Hölder, 107, 548
Jensen, 101, 426, 468
Lyapunov, 107
Markov, 104
Minkowsky, 108
Young, 108

in�nitesimal generator, 206

Kronecker’s delta, xv

law of rare events, 39, 147, 385, 581
law of total probability, 23, 142, 149, 161, 181,

231, 232, 267, 272, 294, 313, 318, 323,
333, 364, 365, 412, 424, 480, 484, 509,
522, 548, 581

level set of a tree, 401
Lindley’s equation, 294
link density of a graph, 375
link weight, 361, 397, 399, 409, 414, 423, 425,

431, 493, 506, 507
Little’s law, 150, 306, 313, 314, 320, 326, 335,

620, 622

Malthusian parameter, 282
Markov chain

absorbing states, 186
communicating states, 184
conservative, 207

continuous-time, 205
discrete-time, 180
embedded, 212, 214
ergodic, 197, 221
hitting time, 185
irreducible Markov chain, 183, 253
periodic and aperiodic, 184
transient and recurrent states, 187

matrix
adjoint, 544
Hermitian, 546

maximum likelihood, 95, 96
mean time to failure, 153
memoryless property, 24, 37, 42, 144, 154, 211,

401, 482
Metcalfe’s law, 360
minimum spanning tree (MST), 431, 499
modes of convergence, 116

order parameter, 433, 454
order statistics, 55, 148, 149

PageRank (Google), 251
paradox

birthday, 33, 575
friendship, 396, 639
inspection, 172

phase transition, 380, 433
Poisson arrivals see time averages (PASTA),

306, 313—315, 322, 326, 352, 621, 623
Pollaczek-Khinchin equation, 325, 628
power law, 49, 59, 63, 64, 365
power-law graph, 363
preferential attachment, 365, 377, 378, 395
prevalence, 454
Price’s citation graph, 378, 395, 637
principle of the least-squares, 13, 96, 97
probability density function (pdf), 12, 15, 18

joint, 24, 28
probability generating function (pgf), 14

logarithm of, 15, 22, 628
moment generating function, 21, 264

probability of extinction, 246, 266, 277, 285
process

arrival, 288, 309
birth and death, 234, 312, 345, 401, 474
branching, 257, 425

geometric, 277
Poisson, 278, 428

counting, 141, 158, 302, 364
Markov, 206, 292, 399

balance equation, 213
Chapman-Kolmogorov equation, 206
forward and backward equation, 208, 220
time reversibility, 221, 315

nonhomogeneous Poisson, 150
Poisson, 139, 236
queueing, 289
renewal, 157
service, 288, 309
stochastic, 135
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modeling, 137
Yule, 238, 243, 258, 444

quality of service (QoS), 2, 289, 322, 349, 397,
519

quizmaster problem, 33, 575

random assignment problem, 440
random graph, 261, 375, 379, 383, 385, 403,

414, 428, 431, 432, 435, 489, 493, 503—505,
507, 509, 630

random variable
continuous, 15, 65
discrete, 12, 65
expectation, 12, 18
indepedent, 115, 126
independent, 24, 25, 29, 30, 32, 45, 47, 50,

54, 86
normalized, 27, 110, 500

random vector, 70
random walk, 228
redundancy level, 366
regular graphs, 362, 368
reliability function, 153
renewal

alternating renewal process, 173
Blackwell’s Renewal Theorem, 167
Elementary Renewal Theorem, 165, 193
Key Renewal Theorem, 165, 171
renewal equation, 161
renewal function, 160
renewal process, 157
renewal theory, 187

routing
hot potato, 438

sample mean, 91, 116
sample variance, 91
server placement problem, 519, 523, 528
shortest path, 397, 423

tree (SPT), 489, 493, 499, 506, 518, 527
SIS epidemics

epidemic threshold, 457—459
meta-stable state, 457, 459, 464

skewness, 22, 61
slotted Aloha, 247
stochastic matrix, 181, 552, 554, 557
sub-exponential, 59, 283

total variation distance, 40
transition probability matrix, 181, 216, 227

spectral decomposition, 210

un�nished work, 295, 299, 301, 342
uniform recursive tree (URT), 403, 493, 504,

507, 510, 517, 519, 522, 523
uniformization, 215

Wald’s identity, 31, 165, 174, 396, 612, 640
Watts-Strogatz graph, 370, 394
web graph, 251, 364

Zipf’s law, 60
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