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Erdős-Rényi random graph, 89–92
Evolving random set, 37–41
Exit time, 2, 68, 87
Extremal process, 133

Faber-Krahn inequality, 25–31
Federer-Fleming theorem, 30
Fontes-Isopi-Newman (FIN) diffusion, 101
Fractal, 1, 34, 56–58

T. Kumagai, Random Walks on Disordered Media and their Scaling Limits, Lecture Notes
in Mathematics 2101, DOI 10.1007/978-3-319-03152-1,
© Springer International Publishing Switzerland 2014

145



146 Index

Fractal graph, 34, 56–58
Fractional-Kinetic (FK) process, 101

Galton-Watson branching process, 80
Gauss-Green formula, 7
Gaussian free field (GFF), 92, 131
Graph automorphism, 65
Green density, 44–48, 92, 100
Green function, 2, 43
Gromov-Hausdorff convergence, 92

Harnack inequality, 9, 33–35
Heat kernel, 1, 2, 5, 21–41, 43–59, 62, 63, 68,

80, 81, 87–91, 96–100, 102–109,
113, 121–124, 126–131

Heavy-tailed environment, 101
Homogeneous tree, 79
Homogenization, 95, 105, 129–130, 133

Incipient infinite cluster (IIC), 2, 62–64, 66,
68, 79–93, 102, 133

Invasion percolation, 80, 87
Isoperimetric inequality, 27, 35, 36, 39

Join (of graphs), 32, 33

Kipnis-Varadhan theory, 131
Kirchhoff’s law, 6

Lace expansion, 63, 66, 67
�-lane (rich), 71, 73
Lane, 71, 73, 85
Lazy (Markov chain), 38, 39
Lindeberg-Feller FCLT, 125
Liouville property, 9, 16
Local central limit theorem (Local CLT), 100
Local distance, 88
Local time, 44, 101
Logarithmic convex, 22, 24
Long-range percolation, 68
Loop erased random walk, 90

Markov chain, 2, 4–6, 8, 13, 15–17, 37–39, 59,
81, 89, 92, 93, 96–98, 102, 104, 106,
110, 133

Markovian property, 21, 22
Markovian semigroup, 21

Maximum principle, 6
Mean field, 66, 87
Median, 36
Meyer’s inequality, 133
Minimum principle, 6
Mixing time, 91–93, 102
Mobility, 134
Moser’s iteration, 129

Nash inequality, 2, 9, 22–25, 32
Nearest neighbor model, 63, 67, 68

Off-spring distribution, 79, 80, 82
Ohm’s law, 6, 12

Parabolic Harnack inequality, 9, 33–35
Parallel circuit, 44
Path, 3, 13, 43, 63, 65, 67, 70, 71, 79, 82, 83,

86, 99, 103–105, 116, 125
Percolation cluster, 1, 63, 64, 71, 87, 88, 106,

124, 130, 131, 133
Planar map, 88
Poincaré inequality, 21, 31–37, 127, 130
(1,1)-Poincaré inequality, 36
Potential, 2–4, 6, 11, 46, 111, 113, 134

Quadrangulation, 88
Quadratic form, 4, 15, 17, 25, 110
Quasi-isometry, 9
Quenched estimate, 59, 62, 132
Quenched functional central limit theorem

(Quenched FCLT), 96, 127, 129
Quenched invariance principle, 2, 95, 96,

99–100, 105–109, 123–130, 133,
134

Random conductance model (RCM), 2, 95–134
Random walk in random environment

(RWRE), 95
Random walk trace, 87, 89–91
Range of random walk, 62, 102
RCM. See Random conductance model (RCM)
Recurrence, 9, 14, 16
Regeneration, 75
Regular Dirichlet form, 7, 23
Reimer’s inequality, 74
Relative isoperimetric inequality, 35, 36
Reproducing property, 45, 48



Index 147

Resistance form, 44, 49, 50
Root, 22, 66, 79, 88
Rough isometry, 8, 9, 14, 34, 35
Royden decomposition, 17
RWRE. See Random walk in random

environment (RWRE)

Scaling limit, 2, 68, 91, 101, 102
Scaling window, 92
Series circuit, 44
Shift covariance property, 111
Shortest path, 3, 43, 67
Shorting law, 11, 54, 57, 72
Sierpinski gasket, 30, 56, 57
Simple random walk, 1, 13, 25, 34, 46, 56–58,

63, 68, 80, 84, 87–91, 100, 102, 131,
134

Size biased branching process, 82
Sobolev inequality, 25–31, 130
Spectral dimension, 1, 63, 80, 87, 88
Spectral Gromov-Hausdorff convergence, 92
Spread-out model, 63, 64, 67, 68
Stabilizer, 65
Stable subordinator, 101
Stable under bounded perturbation, 9, 14,

34
Stable under rough isometry, 9, 14, 34, 35
Stationary ergodic media, 129, 130
Stochastic homogenization, 129–130, 133
Strongly recurrent, 52–56
Sub-ballistic, 133
Sub-diffusive, 33
Sub-Gaussian heat kernel estimate, 2, 33, 35,

58
Sub-harmonic, 6
Sub-linearity (of corrector), 105–109, 123,

127, 129
Super Brownian motion, 84

Super-critical percolation, 97, 100, 102, 106,
108, 124, 128, 130–133

Super-harmonic, 6, 15, 16

Thompson’s law, 11
Total flux, 6, 46
Total population size, 82
Trace (of weighted graph), 17–19
Transience, 9, 14, 16
Transitive, 65–67, 73, 74
Trapping phenomena, 133
Triangle condition, 66, 68
Triangulation, 88
Two scale convergence, 127

Uniform elliptic, 96, 106, 130, 134
Uniform infinite planar quadrangulation

(UIPQ), 88
Uniform infinite planar triangulation (UIPT),

88
Uniform spanning tree, 87
Unimodular, 65–67, 73, 74

Variable speed random walk (VSRW), 8,
95–100, 106, 108, 124, 126, 127,
129, 130

Vicsek set, 57, 58
Volume doubling condition, 31

Weak functional central limit theorem
(Weak FCLT), 96, 129

Weak Poincaré inequality, 32
Weighted graph, 2–19, 21, 25, 27, 29, 31, 32,

34, 35, 37, 38, 43, 44, 46, 49, 52, 54,
63, 66, 89, 91, 92, 132

Wulff construction, 132



LECTURE NOTES IN MATHEMATICS 123
Edited by J.-M. Morel, B. Teissier; P.K. Maini

Editorial Policy (for the publication of monographs)

1. Lecture Notes aim to report new developments in all areas of mathematics and their
applications - quickly, informally and at a high level. Mathematical texts analysing new
developments in modelling and numerical simulation are welcome.
Monograph manuscripts should be reasonably self-contained and rounded off. Thus they
may, and often will, present not only results of the author but also related work by other
people. They may be based on specialised lecture courses. Furthermore, the manuscripts
should provide sufficient motivation, examples and applications. This clearly distinguishes
Lecture Notes from journal articles or technical reports which normally are very concise.
Articles intended for a journal but too long to be accepted by most journals, usually do not
have this “lecture notes” character. For similar reasons it is unusual for doctoral theses to
be accepted for the Lecture Notes series, though habilitation theses may be appropriate.

2. Manuscripts should be submitted either online at www.editorialmanager.com/lnm to
Springer’s mathematics editorial in Heidelberg, or to one of the series editors. In general,
manuscripts will be sent out to 2 external referees for evaluation. If a decision cannot yet
be reached on the basis of the first 2 reports, further referees may be contacted: The author
will be informed of this. A final decision to publish can be made only on the basis of the
complete manuscript, however a refereeing process leading to a preliminary decision can
be based on a pre-final or incomplete manuscript. The strict minimum amount of material
that will be considered should include a detailed outline describing the planned contents
of each chapter, a bibliography and several sample chapters.
Authors should be aware that incomplete or insufficiently close to final manuscripts almost
always result in longer refereeing times and nevertheless unclear referees’ recommenda-
tions, making further refereeing of a final draft necessary.
Authors should also be aware that parallel submission of their manuscript to another
publisher while under consideration for LNM will in general lead to immediate rejection.

3. Manuscripts should in general be submitted in English. Final manuscripts should contain
at least 100 pages of mathematical text and should always include

– a table of contents;
– an informative introduction, with adequate motivation and perhaps some historical

remarks: it should be accessible to a reader not intimately familiar with the topic
treated;

– a subject index: as a rule this is genuinely helpful for the reader.

For evaluation purposes, manuscripts may be submitted in print or electronic form (print
form is still preferred by most referees), in the latter case preferably as pdf- or zipped
ps-files. Lecture Notes volumes are, as a rule, printed digitally from the authors’ files.
To ensure best results, authors are asked to use the LaTeX2e style files available from
Springer’s web-server at:

ftp://ftp.springer.de/pub/tex/latex/svmonot1/ (for monographs) and
ftp://ftp.springer.de/pub/tex/latex/svmultt1/ (for summer schools/tutorials).

www.editorialmanager.com/lnm
ftp://ftp.springer.de/pub/tex/latex/svmonot1/
ftp://ftp.springer.de/pub/tex/latex/svmultt1/


Additional technical instructions, if necessary, are available on request from
lnm@springer.com.

4. Careful preparation of the manuscripts will help keep production time short besides
ensuring satisfactory appearance of the finished book in print and online. After acceptance
of the manuscript authors will be asked to prepare the final LaTeX source files and
also the corresponding dvi-, pdf- or zipped ps-file. The LaTeX source files are essential
for producing the full-text online version of the book (see http://www.springerlink.com/
openurl.asp?genre=journal&issn=0075-8434 for the existing online volumes of LNM).
The actual production of a Lecture Notes volume takes approximately 12 weeks.

5. Authors receive a total of 50 free copies of their volume, but no royalties. They are entitled
to a discount of 33.3 % on the price of Springer books purchased for their personal use, if
ordering directly from Springer.

6. Commitment to publish is made by letter of intent rather than by signing a formal contract.
Springer-Verlag secures the copyright for each volume. Authors are free to reuse material
contained in their LNM volumes in later publications: a brief written (or e-mail) request
for formal permission is sufficient.

Addresses:
Professor J.-M. Morel, CMLA,
École Normale Supérieure de Cachan,
61 Avenue du Président Wilson, 94235 Cachan Cedex, France
E-mail: morel@cmla.ens-cachan.fr

Professor B. Teissier, Institut Mathématique de Jussieu,
UMR 7586 du CNRS, Équipe “Géométrie et Dynamique”,
175 rue du Chevaleret
75013 Paris, France
E-mail: teissier@math.jussieu.fr

For the “Mathematical Biosciences Subseries” of LNM:

Professor P. K. Maini, Center for Mathematical Biology,
Mathematical Institute, 24-29 St Giles,
Oxford OX1 3LP, UK
E-mail: maini@maths.ox.ac.uk

Springer, Mathematics Editorial, Tiergartenstr. 17,
69121 Heidelberg, Germany,
Tel.: +49 (6221) 4876-8259

Fax: +49 (6221) 4876-8259
E-mail: lnm@springer.com

mailto:lnm@springer.com.
http://www.springerlink.com/openurl.asp?genre=journal&issn=0075-8434
http://www.springerlink.com/openurl.asp?genre=journal&issn=0075-8434
mailto:morel@cmla.ens-cachan.fr
mailto:teissier@math.jussieu.fr
mailto:maini@maths.ox.ac.uk
mailto:lnm@springer.com

	References
	Index
	LECTURE NOTES IN MATHEMATICS

