Index

additive function 28 age-dependent branching process 249 algorithm 249 ff.

approximation 250 backtracking 249 breadth first 251 heuristic 290 polynomial time 296 randomised 316 search 249 almost sure convergence 5 ff. amplitude 71 animal 96, 309, 323 ff., 329 ff.

composite 326 convex 329 prime 327 annihilating particle systems 20 ff. antiferromagnet 198 asymmetric percolation 69 asymptotic optimality 295 atom 67

percolation 67 automatic reduction 215 Azuma’s inequality 254 ff., 281 ff.

backtracking algorithm 249 ff. basal multiplicity 131 Bayesian

argument 132 factor 158 framework 26 statistics 157 Bernoulli percolation 219 ff. Bethe lattice 91, 98 bicycle wheel problem 38 binary alloys 193 biotic principle 138 bistability 113 Boltzmann’s

argument 138 ff. constant 88, 191, 262 bond

animal 323 percolation 67 ff., 87 ff., 167 ff., 219 ff., 349 ff.

tree 323 Borel method 8 ff.

bounded differences inequality 254 branching process 249 ff.

age-dependent 249 Bellman-Harris 253 Brownian

bridge 364 motion 204, 361 ff.

bus problem 145

Cantor set 293 capacity 114 Catalan’s constant 313 Cayley tree 91 cell 323 cellular automaton 69 chaotic principle 138 ff. clique 21 cluster 167

infinite 167 ff. open 167 size 67, 71, 74, 219 ff.

colouring 21 combinatorial optimization 289 communication

network 113 ff. theory 337 ff.

compact

cluster 76 ff.

percolation 67 ff. complexity 144

computational 311 ff. conditional 144 composite animal 326 ff.

computational complexity 311 ff. computer algebra 204, 214

374 Index

conductance 317 configuration space 192 connective constant 35 continuous spin model 89 ff. convergence, almost sure 5 ff. convex animal 329 ff. Copernican system 136 ff. correlation

function 88 ff. length 171 counter problem 36 ff.

covering problems 33 ff., 38 ff. critical

curve 69 density 167 dimension 331 exponent 67, 69, 71 ff., 74 phenomena 68 point 87, 88, 91 ff.

probability 67 ff., 219, 349 ff. temperature 105 crystal 67, 191 ff.

decoupled cell method 199 dichromate 313 diffusion

approximation 114 of Euclidean shape 203 ff. theory 205 ff.

digitized picture 26 dimensionality 90 ff.

expansion 90 ff. inverse 95 lower critical 105 dimer 310

problem 312 directed graph 345 disorder phenomena 191 ff. dual graph 351 duality 350 dynamic

programming 296 routing 113 ff.

Eddingtonian integer 131 Edgeworth expansion 8, 15 electromagnetic force 132 ff.

electron mass 140 ff. elementary particle 130 ff. entropy 138 ff., 262 enumeration problems 307 ff. equilibrium distribution 192 Euclidean

shape 203 ff.

travelling salesman problem 295 ff. Euler method 6 Eulerian orientation 310 excluded volume 34 ff. external magnetic field 308

ferromagnetic Bethe lattice 99 ff. ferromagnetism 35 ff., 87 ff., 362 ff., 370 Fibonacci numbers 63 filter 353 fine structure constant 130 ff. first-birth problem 249 ff.

Fortuin-Kasteleyn models 222, 315 fractal 298 fully polynomial randomised approximation scheme (fpras) 317 ff.

fundamental constant 137

Galton-Watson branching process 253 ff.

Gaussian

distribution 107, 215, 298 model 94, 108 Geiger counter 274 geometric probability 33 geometry, of shape 204 Gibbs

distribution 20 ff., 338, 370 free energy 262 sampler 21 global Markov property 21 graph 21, 26, 95, 115, 168, 171, 308 ff.

directed 345 periodic 168 planar 312, 350 growth

constant 326 function 168

Index 375

hadron 134 ff.

masses 156 ff.

Hamiltonian 88, 191

path 309, 311 hard rod system 255 ff. hard sphere gas model 191 ff. Heisenberg model 35 ff., 193 ff. hereditary

family of subsets 242 property 243 Hermite polynomials 281 ff. hexagonal lattice 351 homogeneous shape coordinates 206 hydrogen atom 131 hypercubic

lattice 87 ff., 91 ff. spin glass 99 ff.

ice-type models 310 ff. image analysis 26 ff. infinite clusters 167 ff. information theory 144 ff. interaction energy 308 inverse

dimensionality 95 susceptibility 104 ff.

irreducible Markov chain 192 Ising model 33 ff., 69, 84, 88 ff., 193 ff., 219, 308, 315 on random graph 344 random bond 89 ff. spin glass 87 ff., 96 ff.

isotropic percolation 168 iterative equation 1 Itô

calculus 203 ff.

excursion law 362 ff. stochastic differential 203

jack-knife inequality 278 Jackson network 346 Jakimovski methods 5 ff.

Kagomé lattice 349 ff.

Karamata-Stirling method 6 ff. Karp’s partitioning algorithm 295 Kesten’s pattern theorem 329

Kolmogorov’s strong law 5 ff.

large

deviations 284 ff.

dimensionality expansions 91 ff. lattice

animal 96, 323 constants 95, 99 hypercubic 87 ff., 323 models 33 ff., 87 ff. problems 307 statistics 33 ff.

Lee-Yang theorem 362 ff., 370 Lenz’s formula 140 likelihood 29 ff. line graph 351 link blocking probability 118 Lipschitz transformation 290 local Markov property 21 ff. loss probability 120

magnetic

field 308 interactions 193 ff. models 90 ff.

Markov

chain 192 ff., 317 condition 25 polygonal fields 29 process 115 random fields (MRF) 19 ff.

martingale

bounds 277 ff. differences 278 ff.

mass ratio 140 ff. matching 310 mean

cluster size 71 field behaviour 221 Metropolis method 191 ff., 318 ff. moment inequalities 284 ff. monomer-dimer problem 310, 313 Monte Carlo

simulations 97, 107, 270, 316 ff. techniques 2, 19, 30, 34, 191 ff.

network 113 ff.

376 Index

neural

dynamics 345 ff. network 337 ff.

Newman’s bus problem 145 nodal

bond 72 ff. point 72 ff.

NP (non-deterministic polynomial time) 307, 311 NP-complete 312 NP-hard problem 250 numerological formula 141 numerology 139 ff. n-vector model 89 ff.

continuous 90 ff.

Onsager solution 309 open cluster 167 ff. optimization 289 ff.

order-disorder phenomena 191 ff. oriented percolation 68, 222 Ornstein-Uhlenbeck process 203

#P 311 ff.

#P-complete 311 ff. Padé approximants 107 ff. pair connectedness 70 Paley’s method 304 partially ordered set 353 Particle Data Group 129 particle systems 20 ff. partition

function 265, 308, 319, 338 lattice 353 pattern theorem 329 Pauli spin operator 196 ff. Peierls argument 272 penetrable sphere model 264, 272 ff. percolation 2, 34, 52, 67 ff., 87, 91, 95 ff., 167 ff., 219 ff., 308, 315, 349 ff.

anisotropic 171 bond 67 ff., 87 ff., 167, 219, 349 ff. clusters 323 ff. directed 67 ff. generalized 69 isotropic 171 oriented 68 probability 67, 71 ff., 290, 308 process 34 ff., 87 ff. site 68, 222 ff. threshold 87 ff.

perfect matching 310 permanent 313 Petrov’s method 8 phase transition 88, 339 planar graph 312, 319 Planck’s constant 130 Poisson

approximation 15 distribution 27 line process 27 process 36 ff., 115 polar subset 211 polygonal field 20 ff. polymer

model 34 ff., 88 molecule 339 polymerization 337 ff. polynomial

algorithm 296 computable 311 time 307, 311 ff.

polyomino 69, 309, 323 ff. porous medium 167 positivity condition 21 Potts model 36, 222, 310 probabilistic analysis of tree search 249 ff.

proton 151 Prout’s hypothesis 140

quantal hypothesis 129 ff., 159 quantum

hunting 160 mechanical system 193 ff. mechanics 159 ff., 191 ff.

quark 134 ff., 156 ff., 161

radius of gyration 71 random

alternative routing 113 ff. bond Ising model 90 ff. division of a circle 39

Index 377

family of sets 241 ff. field 19 ff., 219 ff. graph 320, 337 ff. intervals 33 ff.

Jackson network 346 matrices 215 maze 67 medium 34,67, 87 ff., 167 trees 250 ff.

randomised approximation algorithm 317 ff.

REDUCE 205 relativistic fine structure constant 130 ff.

reliability problems 308 renormalization group 89 ff., 351 reversible dynamics 337 ff. Riemann

Hypothesis 361 zeta-function 361 Riemannian geometry 211 ff.

scaling form 73 Schoenberg’s

map 292 space-filling curve 293 search problem 249 ff. self-avoiding

walk 12, 34 ff., 87 ff., 90 ff., 309, 323 ff., 332 ff., 337 ff.

polygon 35 self-dual 324 self-interacting walk 90, 94 shape

diffusion 204 ff. statistics 204 ff. theory 215 shortest-path problem 277 ff. sigmage 142 similarity arguments 301 simulated annealing 27 simulation results 114 site

animal 323 ff.

percolation 68 ff., 96 ff., 219 ff. tree 323 ff.

skeleton 102 space-filling

curves 277 ff., 289 ff. heuristic 290 spanning tree 329 spatial data 19 ff. spherical model 93 spin glass 87 ff., 91, 96, 103, 105 ff.

model of memory 341 variable 88 ff.

spontaneous magnetization 89 ff. St. Petersburg problem 41 star-triangle transformation 350 statistical

mechanics 33 ff., 87 ff., 191 ff., 261 ff., 307 ff.

physics 308 ff.

statistics of counter problems 36 ff. Stirling numbers 6 stochastic

calculus 215 differential equations 205 ff., 215 growth 69 ordering 353 stochastically smaller 353 Stratonovich differential equation 208 Strauss problem 55 ff. string theory 133 ff. subadditive

argument 88 ff., 309 function 35 ff.

susceptibility 88, 90, 96 ff., 103 ff. symbolic Itô calculus 203 ff. symmetric spin glass 91

Tauberian theorems 6 telecommunication network 113 ff. terminal reliability 308 thermodynamic

ensembles 261 expectation 88 ff. limit 97, 261, 339 transfer matrix method 329 transition

points 87 ff.

probabilities 192 temperatures 91 ff.

378 Index

travelling salesman problem (TSP) 277 ff.

tree

animal 323 ff.

percolation 167 ff., 220 search 249 ff. spanning 329 triangular lattice 351

Ising model 84 true self-avoiding walk 34 trunk reservation 120 Turing reducible 311 Tutte polynomial 314

upper critical dimension 331 walk

self-avoiding 12, 34, 87, 90, 309, 323, 332, 337 self-interacting 90, 94 Walsh function 304 weak lattice constants 95 Whitney-Tutte polynomial 313 ff. width distribution 80 ff. Wiener

measure 363 theorem 363 Wishart matrix 215

XY model 197