List of lettered conditions

(aV D) anti-doubling for volume, page 10

(BC) bounded covering principle, page 12

(DG) Davies-Gaffney inequality, page 127

DLE(E) diagonal lower estimate, page 73

DLE(F) diagonal lower estimate with respect to F, page 74
(DUE, ) diagonal upper estimate, page 61

(DUE,) diagonal upper estimate with polynomial decay, page 62
(Eg) polynomial mean exit time, page 3

(E)  condition E-bar, page 13

(ER) Einstein relation, page 83

FKp) isoperimetric inequality for resistance, page 116

FK) Faber-Krahn inequality, page 116

FKFE) isoperimetric inequality for E, page 116

FK,) Faber-Krahn inequality, page 62

go1) Green kernel upper bound, page 97

GE, g) two-sided sub-Gaussian estimate, page 4

g(F) two-sided bound on Green kernel, page 89

(H) elliptic Harnack inequality, page 35

HG(U, M) annulus Harnack inequality for Green functions, page 36
HG(M) annulus Harnack inequality for Green functions on balls, page 36
(wHG) weak Harnack inequality for Green functions, page 36
LE(F) lower estimate, page 159

(MV') mean-value inequality, page 96

(MV@G) mean-value inequality for G, page 97

NDLE(F) near diagonal lower estimate, page 136

(po)  controlled weights condition, page 8

PH(F) parabolic Harnack inequality, page 169

PI(F) Poincaré inequality, page 178

PLE(FE) particular lower estimate, page 131

PMV (F) parabolic mean-value inequality with § = 1, page 96
PMVs(F) parabolic mean-value inequality with § < 1, page 96



188 List of lettered conditions

PSMYV(F) parabolic super mean-value inequality, page 131

wPMV (F) weak parabolic mean-value inequality, page 96

wPSMV (F) weak parabolic super mean-value inequality, page 132
PUE(E) particular upper estimate, page 99

RLE(F) resistance lower estimate, page 87

(pv)  uniform scaling function, page 17

(aDpv) anti-doubling for pv, page 86

VSR very strong recurrence, page 147

(T'C) time comparison principle, page 14

(T'D) time doubling property, page 14

(wTC) weak time comparison principle, page 14

UE(E) upper estimate, page 99

V.)  polynomial volume growth, page 10

v

VD) volume doubling property, page 10

wV C) weak volume comparison principle, page 10
*) set of conditions equivalent to (ER), page 154

C) volume comparison principle, page 10
v

(
(
(
(
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Subject index

Ahlfors regular, 71 diffusion equation, 2
amenable, 71 Dirichlet decomposition, 172
annulus, 17 Dirichlet form, 15
anti-doubling doubling property

for E, 90 of L, 50

for F, 87 of mean exit time, 14

for function L, 51 of volume, 10, 70, 149, 172, 180

for scaling function, 86 of volume of super-level sets, 59

of mean exit time, 84

volume, 10 edges, 7

effective resistance, 17

boundary, 9 electric network, 4, 15, 17
boundary condition energy, 15

Dirichlet, 9, 15 energy form, 15

Neumann, 29, 180 escape probability, 26

polyharmonic, 101 exit time, 13

reflecting, 29
bounded covering principle, 12 Faber-Krahn function, 50
Brownian sheep, 61 Faber-Krahn inequality, 50, 62, 126

Feynman-Kac formula, 102
capacity, 17, 49 flux, 28
capacity potential, 28
Chauchy-Schwartz inequality, 30, 68, Gaffney’s Lemma, 128
103, 129 Gauss-Weierstrass formula, 3

closure, 9 gradient operator, 15
comparison principle Green formula, 15

of mean exit time, 14, 70 Green function, 8, 53

of volume, 10 Green kernel, 8
conductance, 17
Covering prin(jiple7 172 harmonic function, 24, 28
current, 28 Harnack inequality, 35

elliptic, 35, 47, 86, 137, 144, 145, 149

Davies-Gaffney inequality, 128 for Green functions, 36

diffusion constant, 1 parabolic, 172
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heat equation
discrete, 3

heat kernel, 7
Dirichlet, 9

isoperimetric function, 50
isoperimetric inequalities, 49

kernel function, 71
killed walk, 9
Kirchoff node law, 25

Laplace operator, 3, 15
lower estimate, 132
diagonal, 73
near diagonal, 137, 142
off-diagonal, 151
particular, 132, 142

Markov chain, 7
reversible, 7
maximal mean exit, 14
maximum principle, 26, 105
mean value inequality, 94
elliptic, 96
parabolic, 95
parabolic super, 132
measure, 7
monotonicity principle, 27

Nash inequality, 62, 64
Ohm law, 17, 25, 29

parabolic Harnack inequality, 170

parabolic super mean value inequality,
132

Poincare inequality, 179

polyharmonic functions, 101

polynomial volume growth, 10, 62

random walk, 2
recurrent, 8
recurrent graphs, 62
refined model, 17
regularity, 93

resistance, 17

resolvent, 99

reversible, 7

reversible Markov chains, 17

scaling function, 2, 3, 182
semi local, 182
shrink, 28
shrinking, 34
smallest eigenvalue, 15, 16
Sobolev inequality, 50, 64
space-time scaling, 182
ssrw, 1
strong anti-doubling
for E, 91
for F, 90, 91
strongly recurrent walk, 97
sub-Gaussian estimate
two-sided, 3, 62, 184
super-level sets, 53, 57

time comparison principle, 14
transient, 8, 53

transient graphs, 62

transition operator, 3

two-sided bound on Green kernel, 89

upper estimate
off-diagonal, 98, 116, 129, 179
on-diagonal, 49, 62, 73, 98, 108, 116,
119

very strongly recurrent graph, 148
volume, 10

volume comparison principle, 10
volume doubling, 10

weak comparison principle

of mean exit time, 14

of volume, 10
weak parabolic mean-value inequality,

95

weak time comparison principle, 14
weak volume comparison principle, 10
weight function, 7
wire model, 17
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