
Rotational beta expansion and self-similar tiling

Shigeki Akiyama

Institute of Mathematics, University of Tsukuba, Tennodai 1-1-1, Tsukuba,
Ibaraki, Japan

ABSTRACT: We generalize beta expansions to higher dimension involving an
action of isometry and study their basic properties, such ergodicity and soficness.
In particular, sofic cases give a construction of a large family of self-similar tilings.
It is noteworthy that we have an easy way to construct self-similar polygonal tilings
with 2n-fold (diffractive) symmetry for any n. This is a joint work with Jonathan
Caalim.

Porosities of fractal percolation

Berlinkov, Artemi1; Järvenpää, Esa2

1Department of Mathematics, Bar-Ilan University, Ramat Gan, 5290002, Israel
2Department of Mathematical Sciences, P.O. Box 8000, 90014 University of Oulu,

Finland
1berlinkov@technion.ac.il
2esa.jarvenpaa@oulu.fi

ABSTRACT: We study porosities in the fractal percolation process. We show
that, almost surely at almost all points with respect to the natural measure, the
mean porosities of the set and the natural measure exist and are equal to each other
for all parameter values outside of a countable exceptional set. As a corollary, we
obtain that, almost surely at almost all points, the lower porosities of the set and
the natural measure are equal to zero, whereas the upper porosities obtain their
maximum values.

Some fractal tilings and measures

Christoph Bandt

Ernst Moritz Arndt University of Greifswald, Germany
bandt@uni-greifswald.de

ABSTRACT: First, I show a fractal tile of pinwheel type which seems the first
truly non-crystallographic self-similar plane tile with fractal boundaries. This is
joint work with D. Mekhontsev and A. Tetenov.

Then I present an approach to the parametric family of Bernoulli convolutions
based on their two-dimensional density. Recent work on algebraic numbers by
Breuillard and Varju, and by Hare and Sidorov has revealed new parameters for
which the dimension of the Bernoulli measure equals one. I try to explain why a
more concrete approach to the whole family has the potential to get even better
results.

Both parts of the lecture are intended to be comprehensible, non-technical and
supported by computer illustrations.

Diophantine approximation properties of powers of real numbers

Bugeaud, Yann1; Liao, Lingmin2 ; Michal Rams3

1IRMA UMR 7501, CNRS, Université de Strasbourg, 7, rue René Descartes,
67084 Strasbourg, France
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2LAMA UMR 8050, CNRS, Université Paris-Est Créteil, 61 Avenue du Général
de Gaulle, 94010 Créteil Cedex, France

3Institute of Mathematics, Polish Academy of Sciences, ul. Śniadeckich 8, 00-956
Warszawa, Poland

1bugeaud@math.unistra.fr
2lingmin.liao@u-pec.fr

3M.Rams@impan.gov.pl

ABSTRACT: Denote by {·} the fractional part of a real number. The Dio-
phantine approximation properties of the sequence ({xn})n≥1 are studied. Some
Hausdorff dimension results on good approximation, both in asymptotic way and
uniform way, and on bad approximation are obtained.

Capacity of range of SRW

Chang, Yinshan

College of Mathematics, Sichuan University, Chengdu 610065, P.R.China
ychang@scu.edu.cn

ABSTRACT: We study the capacity of the range {X0, . . . , Xn} of a simple ran-
dom walk X on Zd. We prove the weak law of large numbers for d = 4 and
disprove the weak law of large numbers for d = 3, conjectured by Asselah, Schapira
and Sousi.

On the k-abelian complexity of the Cantor sequence

Chen, Jin1; Lü, Xiao-Tao2; Wu, Wen3

1College of Science, Huazhong Agricultural University, 430070, Wuhan, P. R.
China

2Department of Mathematics, Huazhong University of Science and Technology,
Wuhan 430074, P.R.China

3School of Mathematics, South China University of Technology, 510641,
Guangzhou, P. R. China
1wind.golden@gmail.com

2M201270021@hust.edu.cn
3hust.wuwen@gmail.com

ABSTRACT: We prove that for every integer k ≥ 1, the k-abelian complexity
function of the Cantor sequence c = 101000101 · · · is 3-regular. Moreover, for every
integer k, ` ≥ 1, the k-abelian complexity function of the Cantor-like sequence
generated by σ := (10`1, 0`+2) is also 3-regular.

Stepped surfaces and Rauzy fractals related to minimal
polynomials of hyperbolic cubic unit integers

Hiromi Ei
in collaboration with P. Arnoux, S. ITO , M. Furukado

Graduate School of Science and Technology3 Bunkyo-cho, Hirosaki, Japan
ei@hirosaki-u.ac.jp

ABSTRACT: S. Ito and M. Furukado classified the minimal polynomials of hy-
perbolic cubic unit integers into four cases, and found the automorphisms on the



3

free group of rank 3 related to their companion matrices. They tried to construc-
t stepped surfaces and Rauzy fractals induced from the automophisms, but they
pointed out that some case was difficult.

In my talk, we recall the result of S. Ito and M. Furukado, and construct stepped
surfaces and Rauzy fractals in the “difficult” case.

On union of spectrum for Sturm Hamiltonian

Bassam Fayad1; Qinghui Liu2; Yanhui Qu3

1 Deptartment of Mathematics, Université Paris 13,CNRS, IMJ-PRG, FRANCE
2School of Computer Science, Beijing Institute of Technology, Beijing 100081,

P.R.China
3Department of Mathematics, Tsinghua University,Beijing 10084, P.R.China.

1bassam.fayad@gmail.com
2qhliu@bit.edu.cn

3yhqu@math.tsinghua.edu.cn

ABSTRACT: We study the union of spectrum for Sturm Hamiltonians with all
frequency. Let A = [0, 1] ∩ Qc, V > 4. We study the set SV =

⋂
α∈A σ(HV,α),

where HV,α is the Schrodinger operator with coupling V and frequency α, σ(HV,α)
is spectrum of HV,α. We show that there exists an at most countable set Λ such
that SV = [−2, 2] ∪ [V − 2, V + 2]− Λ and SV contain intervals.

Some questions related to weighted Birkhoff averages

Fan, Aihua

University of Picardie, 33, rue Saint Leu, 80039 Amiens, France & CCNU, 152
Luoyu Road, 430079, Wuhan, P.R.China

ai-hua.fan@u-picardie.fr

ABSTRACT: We consider weighted Birkhoff sums of the form
∑N−1
n=0 wnf(Tnx)

and related objects. These sums can be studied, basing on the spectral properties
of the sequence of weights (wn). Interesting weights (wn) include q-multiplicative
sequences and and oscillating sequences. Multifractal analysis of some of these
sums can also be made.

Lyapunov exponents of non-negative matrices

Feng, De-Jun

Department of Mathematics, The Chinese University of Hong Kong
djfeng@math.cuhk.edu.hk

ABSTRACT: Let M = (M1, · · · ,Mk) be a tuple of d× d non-negative matrices.

Suppose that
∑k
i=1Mi is an irreducible matrix. With the help of symbolic dynamic-

s, we give an algorithm for checking whether or not M possesses the following prop-
erty: there exist two constants λ ∈ R and C > 0 such that for any n ∈ N, and any
i1, · · · , in ∈ {1, · · · , k}, either Mi1 · · ·Min = 0 or C−1eλn ≤ ‖Mi1 · · ·Min‖ ≤ Ceλn,
where ‖ · ‖ is a matrix norm. As applications, we are able to check the absolute
continuity of a class of overlapping self-similar measures on R, and the dimensional
regularity of a class of sofic affine-invariant sets in the plane.

The talk is based on joint work with Chiu-Hong Lo and Shuang Shen.
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A Realization of Optimum Binary Spreading Sequences of
Markov Chains Based on Discretized β-transformations

Hiroshi Fujisaki

Graduate School of Natural Science and Technology, Kanazawa University
fujisaki@ec.t.kanazawa-u.ac.jp

ABSTRACT: We construct optimum binary spreading sequences of Markov chain-
s in terms of bit error probabilities in asynchronous spread-spectrum multiple-access
(SSMA) communication systems based on discretized β-transformations. We also
evaluate the normalized auto-correlation function for the optimum binary spreading
sequences of Markov chains based on the discretized β-transfor-mations. The ex-
perimental results of the bit error probabilities in the asynchronous SSMA commu-
nication systems using the obtained sequences agree properly with the theoretical
estimations of the bit error probabilities based on the central limit theorem (CLT)
in the systems using the optimum spreading sequences of Markov chains.

Multifractal analysis of divergence points of frequency of digits
in Bedford-McMullen self-affine carpets

Gui, Yong-xin1; Li, Wen-Xia2

1School of Mathematics and Statistics, Hubei University of Science and
Technology, Xianning 437100, P.R.China

2Department of Mathematics, East China Normal University, Shanghai 200062,
P.R. China

1admireyou@163.com
2wxli@math.ecnu.edu.cn

ABSTRACT: Let K be Bedford-McMullen self-affine carpets generated by IF-
S Tij(x, y) = (x+jn , y+im ), where 2 ≤ m ≤ n are integers, and (i, j) ∈ D ⊆
{0, 1, · · · , n − 1} × {0, 1, · · · ,m − 1}. We give a detailed analysis of divergence
points of frequency of digits in Bedford-McMullen self-affine carpets. More precise-
ly, let π : Σ→ K be the natural projection, where Σ is the corresponding symbolic
space. Denote Πk(ω) = (Πk(ω, d))d∈D, which gives the frequency of the digits a-
mong the first k string in ω ∈ Σ. Let A(Πk(ω)) be the set of the accumulation
points of Πk(ω). The Hausdorff dimensions of the following sets
π({ω ∈ Σ : A(Πk(ω)) = C}) and π({ω ∈ Σ : A(Πk(ω)) ⊆ C})
i.e., the points for which frequency of digits do not exist but behave in a certain
prescribed way, are determined for any given subset C ⊆ R|D|.
This is a joint work with Wenxia Li.

The Davies method for heat kernel upper bounds of regular
Dirichlet forms

Hu, Jiaxin

Department of Mathematical Sciences, Tsinghua University, Beijing 100084, P.R.
China

hujiaxin@mail.tsinghua.edu.cn

ABSTRACT: In this talk I will show how to apply the Davies method to obtain
upper bounds of heat kernels for regular Dirichlet forms on metric measure spaces,
for any walk dimension. Joint with Xuliang Li (Beijing)
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Curvature dimension conditions on graphs and related problems

Hua, Bobo

Department of Mathematical Sciences, Fudan University, Shanghai 200000 , P.R.
China

bobohua@fudan.edu.cn

ABSTRACT: We will introduce curvature dimension conditions on graphs and
study some analytic properties for graphs satisfying curvature dimension conditions.

Mobius disjointness for topological models of ergodic systems
with discrete spectrum

Huang, Wen1; Wang, Ziren2;
Zhang, Guohua3

1Department of Mathematics, University of Science and Technology of China,
Hefei 230026, P.R.China

2Department of Mathematics, Pennsylvania State University, University Park, PA
16802, USA

3 School of Mathematical Sciences and Laboratory of Mathematics for Nonlinear
Science, Fudan University, Shanghai 200433, China

1wenh@mail.ustc.edu.cn
2zhirenw@psu.edu

3chiaths.zhang@gmail.com

ABSTRACT: We provide a criterion for a point satisfying the required disjoint-
ness condition in Sarnaks Mobius Disjointness Conjecture. As a direct application,
we have that the conjecture holds for any topological model of an ergodic system
with discrete spectrum.

Lipschitz equivalence of self-similar sets with exact overlaps

Jiang, Kan

Department of Mathematics, Nibong University, Ningbo, China
K.Jiang1@uu.nl

ABSTRACT: There have been a number of research papers on the Lipschitz e-
quivalence of Cantor sets. Many of those papers focused on dust-like Cantor sets,
following the work of Falconer and Marsh. Generally speaking, Lipschitz equiva-
lence of dust-like Cantor sets is often tractable, and in the case of homogeneous
IFS the problem is trivial. When the IFS has touching structures, or have differen-
t (especially logarithmically non- commensurable contraction ratios) the problem
becomes far less trivial. One of the nicest results in this direction is showing the
equivalence of the {1, 3, 5}-Cantor set with the {1, 4, 5}-Cantor set, where the sec-
ond IFS has touching structures while the first has none. But when the underlying
IFS’s have overlaps, most of the techniques we have known so far break down. In
this talk, we consider a class of homogeneous self-similar sets with exact overlaps,
and give a sufficient condition for the Lipschitz equivalence between members in
this class. This is a joint work with Xiu Chen and Wenxia Li.
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Randomness criterion – revisited

Teturo Kamae

Osaka City University, Japan
kamae@apost.plala.or.jp

ABSTRACT: We propose a randomness criterion Σn(x1x2 · · ·xn) for a binary
word x1x2 · · ·xn, which is the sum of squares of the number of occurrences of
every subword of it. The infinite word x satisfying limn→∞ n−2Σn(x1x2 · · ·xn) =
3/2 is called a Σ-random word. Almost all words with respect to the (1/2, 1/2)-
i.i.d. process are Σ-random, and all Σ-random words are normal numbers, but the
converse is not true. On the other hand, the Champernowne number is Σ-random.
We construct Σ random words and discuss how they are good as random numbers.
We also discuss the Σ-value for infinite words with small complexity. This is a joint
work with Xue Yu-Mei and Kim Dong Han.

Random walks and induced Dirichlet forms on metric measure
spaces

Kong Shi-Lei

Department of Mathematics, The Chinese University of Hong Kong, Shatin, NT,
Hong Kong

slkong@math.cuhk.edu.hk

ABSTRACT: It is known that a self-similar set K can be identified with the
hyperbolic boundary ∂HX of its associated augmented tree (X,E). In this talk, we
will extend the above consideration to compact α-regular metric measure spaces
(K, ρ, µ), and study certain reversible random walks with return ratio λ ∈ (0, 1) on
(X,E). We show that the Martin boundary M can be identified with ∂HX and
K, and the hitting distribution of the walk is exactly the measure µ. With this
setup and a device of Silverstein, we are able to attain two-sided estimates of the
Martin kernel and the Naim kernel in terms of the Gromov product. Meanwhile,
an energy form EK on K is induced by the discrete energy EX on X, and the Naim
kernel turns out to be its jump kernel Θ(ξ, η) � ρ(ξ, η)−(α+β) where β depends on

λ, which implies that the domain of EK is a Besov space Λ
α,β/2
2,2 . In order for this

EK to be a non-local regular Dirichlet form, we further investigate the functional
relationship of two energy forms EX and EK , and provide some criteria to determine

the critical exponents of Besov spaces Λ
α,β/2
2,2 through the effective resistances of

EX . By means of network reduction, we calculate the exponents for some concrete
examples on self-similar sets. This is a joint work with Ka-Sing Lau and Ting-Kam
Leonard Wong.

Critical exponents of Dirichlet forms on self-similar sets

Ka-Sing Lau

Department of Mathematics, The Chinese University of Hong Kong, Hong Kong
kslau@math.cuhk.edu.hk

ABSTRACT: Let Bσ2,∞, σ > 0 denote the Besov space defined on a compact set
K ⊂ Rn with an α-regular measure µ. The critical exponent σ∗ is the largest σ such
that Bσ

∗

2,∞ remains non-trivial. The exponent is determined by the geometry of K
and µ. In the analysis of fractals, it is known that for many standard self-similar
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sets K, Bσ
∗

2,∞ is the domain of some local regular Dirichlet forms, which gives a
Laplacian on K. In this talk, we discuss two new examples of p.c.f. self-similar sets
that have unusual behavior. This is a joint work with Qingsong Gu.

Hausdorff dimensions of self-affine sets and nonconformal
repellers

Li, Bing

School of Mathematics, South China University of Technology, Guangzhou
510640, P.R.China

scbingli@scut.edu.cn

ABSTRACT: In fractal geometry and dynamical system, self-similar set and con-
formal repeller, self-affine set and nonconformal repeller are two pairs of analogous
concepts respectively. In the talk, we will compare some results and tools for the
Hausdorff dimensions of self-affine sets and nonconformal repellers.

Spectrality of digit sets and spectral self-affine measures

Li, Jian-Lin 1; Wang, Qi2

1School of Mathematics and Information Science, Shaanxi Normal University,
Xi’an 710119, P.R. China

2School of Mathematics and Information Science, Shaanxi Normal University,
Xi’an 710119, P.R. China
1jllimath10@snnu.edu.cn
215035636062@163.com

ABSTRACT: We determine the spectrality of digit set D relating to a spectral
self-affine measure µM,D. This is motivated by a conjecture of Dutkay, Han and
Jorgensen. The conjecture states that D is always a spectral set if µM,D is a
spectral self-affine measure in the dimension n = 1. For a self-affine measure µM,D,
we obtain several conditions for the digit set D to be a spectral set. The result
here provides some supportive evidence for the conjecture. It also generalizes the
corresponding known result in a certain case.

Intersection of a Cantor set with its translation

Li, Wen-Xia

Department of Mathematics, East China Normal University, Shanghai 200241,
P. R. China

wxli@math.ecnu.edu.cn

ABSTRACT: In this talk we shall consider the intersection of a Cantor set with
its translation, its Hausdorff dimension and self-similarity.

A variant of Mandelbrot cascade

Liu, Yuan

Institute of Applied Mathematics, Academy of Mathematics and Systems Science,
Chinese Academy of Sciences, Beijing 100190, China

liuyuan@amss.ac.cn
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ABSTRACT: Revisiting the founding paper of Kahane and Peyriere on the Man-
delbrot multiplicative cascade, we attempt to introduce some kind of variant model
linked to other probability subjects. This work is still in progress.

Strict Whitney arcs and t-quasi arcs

Ma, Daowei

Department of Mathematics, Wichita State University, Wichita, Kansas 67260,
USA

dma@math.wichita.org

ABSTRACT: The talk is based on joint work with Xin Wei and Zhiying Wen.
A connected compact subset E of Rn is said to be a strict Whitney set if there
exists a real-valued C1 function f on Rn with ∇f |E ≡ 0 such that f is constant
on no nonempty relatively open subsets of E. We prove that each nontrivial self-
similar arc in Rn is a strict Whitney set. We also study a special kind of self-similar
arcs, which we call “regular” self-similar arcs. We obtain necessary and sufficient
conditions for a regular self-similar arc  Lm to be a t-quasi-arc, and for the Hausdorff
measure function on Λ to be a strict Whitney function. We prove that if a regular
self-similar arc has “minimal corner angle” θmin > 0, then it is a 1-quasi-arc and
hence its Hausdorff measure function is a strict Whitney function. We provide an
example of a one-parameter family of regular self-similar arcs with various features.
For some value of the parameter τ , the Hausdorff measure function of the self-
similar arc is a strict Whitney function on the arc, and hence the self-similar arc
is an s-quasi-arc, where s is the Hausdorff dimension of the arc. For each t0 ≥ 1,
there is a value of τ such that the corresponding self-similar arc is a t-quasi-arc for
each t > t0, but it is not a t0-quasi-arc. For each t0 > 1, there is a value of τ such
that the corresponding self-similar arc is a t0-quasi-arc, but it is a t-quasi-arc for
no t ∈ [1, t0).

Assouad dimension of some self-affine fractals

Miao, Junjie

Department of Mathematics, East China Normal University, Shanghai, 200000,
China

jjmiao@math.ecnu.edu.cn

ABSTRACT: The Assouad dimension was introduced by Assouad in the 1970s,
In the talk, we will first review some basic properties of Assouad dimension. Then
we will introduce the weak tangent method which is a useful technique to give the
lowe bound of Assouad dimension. Finally, we will state some recent results on
self-affine sets.

On Random Number generated by Dynamical Systems

Makoto Mori

Department of Mathematics, College of Humanities and Sciences, Nihon
University, Tokyo, Japan

mori@math.chs.nihon-u.ac.jp

ABSTRACT: : The van der Corput sequences are the most famous low discrepan-
cy sequences. We study these sequences from the view point of dynamical systems.
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The discrepancy of sequences depends deeply on the ergodic properties of dynami-
cal systems, especially it depends on the spectra of the PerronCFrobenius operator
associated with the dynamical systems.

We studied it by constructing renewal equation of generating functions. In
1Cdimensional cases, the essential spectral radius of the PerronCFrobenius operator
equals the reciprocals of the expanding rate, so we can construct general theory.
However for higher dimensional cases, the essential spectral radius usually bigger
than the reciprocals of the expanding rate. We will construct dynamical systems
with their essential spectral radius coincide with the expanding rate using algebraic
method.

Maps related to the map

Mizutani, Masahiro

Department of Management Science, Daito Bunka University, Itabashi-ku, Tokyo,
Japan

ABSTRACT: The map(cartgraph) gives a geometrical correspondance between
the sphere and the plain, and sometimes suggests sequence of Origami instructions
for purpose of carrying the printed paper. We consider several mappings related to
the map.

Density of states and level statistics for 1d Schrödinger operators

Fumihiko Nakano

Department of Mathematics, Gakushuin University, 1-5-1, Mejiro, Toshinam-ku,
Tokyo, 171-8588, Japan.

fumihiko@math.gakushuin.ac.jp

ABSTRACT: This is a joint work with Prof. S. Kotani (Osaka Univ.). We
consider the 1d Schrödinger operator with random potential decaying of order α.
The spectral properties is known to have a transition at α = 1/2. The results are:

(1) the fluctuation of density of states with different behavior depending on α,
(2) the level statistics asymptotically obeys clock, Sine β, and Poisson processes

for super-critical, critical, and sub-critical cases, respectively.

Spectral asymptotics of one-dimensional fractal Laplacians in the
absence of second-order identities

Sze-Man Ngai1; Wei Tang2; Yuanyuan Xie3

1College of Mathematics and Computer Science, Hunan Normal University,
Changsha, Hunan 410081, China, and Department of Mathematical Sciences

Georgia Southern University
Statesboro, GA 30460-8093, USA.

2,3College of Mathematics and Computer Science, Hunan Normal University,
Changsha, Hunan 410081, P. R. China.

1smngai@georgiasouthern.edu
2twmath2016@163.com

3xieyuanyuan198767@163.com

ABSTRACT: We observe that some self-similar measures defined by finite or
infinite iterated function systems with overlaps satisfy certain “bounded measure
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type condition”, which allows us to extract useful measure-theoretic properties of
iterates of the measure. We develop a technique to obtain a closed formula for the
spectral dimension of the Laplacian defined by self-similar measures satisfying this
condition.

Higher order tangents and higher order Laplacians on symmetric
p.d.f. fractals

Qiu, Hua

Department of Mathematics, Nanjing University, 210093, P.R. China,
huaqiu@nju.edu.cn

ABSTRACT: We study higher order tangents and higher order Laplacians on
p.c.f. self-similar sets with fully symmetric structures. The main technical tool
is the analysis of local multiharmonic functions and local monomials analogous
to (x− x0)j/j!. The results are closely related to the local Taylor approximations,
splines and entire analytic functions. Some of our results can be extended to general
p.c.f. fractals.

On the topological classification of fractal squares

Rao, Feng1, Wang, Xiaohua2 and Wen, Shengyou3

1,3Department of Mathematics, Hubei University, Wuhan, 430062, P.R. China
2China Economics and Management Academy, Central University of Finance and

Economics, Beijing 100081, P.R.China
2fridman wxh@163.com

3sywen 65@163.com

ABSTRACT: A fractal square is a nonempty compact set in the plane satisfying
F = (F+D)/n, where n > 1 is an integer and D ⊂ {0, 1, 2, · · · , n−1}2 is nonempty.
We give the topological classification of fractal squares with n = 3 and Card(D) = 6.

Lipschitz equivalence of fractals and finite state automaton

Hui, Rao1 and Yunjie, Zhu2

Department of Mathematics and Statistics, Hua Zhong Normal University,
Wuhan, 430074, China

1hrao@mail.ccnu.edu.cn;
2yjzhu ccnu@sina.com

ABSTRACT: The study of Lipschitz equivalence of fractals is a very active topic
in recent years. Most of the studies in literature concern totally disconnected frac-
tals. In this paper, using finite state automata, we construct a bi-Lipschitz map
between two fractal squares which are not totally disconnected. This is the first
non-trivial map of this type. We also show that this map is measure-preserving.

Some Progresses on the Lipschitz equivalence of self-similar sets

Ruan, Huo-Jun

School of Mathematical Science, Zhejiang University, China, ruanhj@zju.edu.cn

ABSTRACT: This talk is based on the joint works with Professors Hui Rao, Yang
Wang, and Li-Feng Xi. In previous study of Lipschitz equivalence of self-similar
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sets, we mainly use algebraical and geometrical method. In this talk, we will present
toplogical method to deal with the Lipschitz equivalence of connected self-similar
sets.

Inhomogeneous percolation on Bethe lattices

Ren, Jing-Li

School of Mathematics and Statistics, Zhengzhou University, Zhengzhou 450001,
P. R. China

renjl@zzu.edu.cn

ABSTRACT: Inhomogeneous percolation, for its closer relationship with real-
life, can be more useful and reasonable than homogeneous percolation to illustrate
the critical phenomena and dynamical behaviour of complex networks. Due to
its intricacy, the theoretical framework of inhomogeneous percolation is far from
being complete and many challenging problems are still open. In this paper, we
first investigate inhomogeneous site percolation on Bethe lattices with fractal struc-
ture and obtain the explicit generalized recursion formulating for the percolation
probability and average cluster size and the exact expression for critical occupation
probability. Go a step further, we extend the study to an irregular Bethe lattice
with random distribution for its sites. The explicit expression for cluster-size dis-
tribution of this inhomogeneous site percolation is derived based on probability
theory. Moreover, the exact formulas for critical occupation probability, mean clus-
ter size, and percolation probability are obtained by using generating function and
generalized recursive approach. In addition, the diffusion behaviour of an infectious
disease-SARS in consideration of the two different infection probability is discussed
and the specific disease-control strategies is presented.

p-adic continued fractions and Lagrange’s theorem

Asaki Saito1; Jun-ichi Tamura2 and Shin-ichi Yasutomi3

1Faculty of Systems Information Science, Future University Hakodate, Hokkaido
041-8655, Japan

2Institute for Mathematics and Computer Science, Tsuda College,
Tokyo 187-8577, Japan

3Department of Science, Toho University, Chiba 274-8510, Japan
1saito@fun.ac.jp

2jtamura@tsuda.ac.jp
3shinichi.yasutomi@sci.toho-u.ac.jp

ABSTRACT: A number of p-adic continued fraction algorithms have been pro-
posed so far, but none of them can generate a periodic continued fraction for every
quadratic element of Qp over Q. In this talk, we give several continued fraction al-
gorithms, each of which gives an eventually periodic expansion for every quadratic
element of Qp over Q and gives a finite expansion for every rational number.

Hausdorff dimension of certain self-affine attractors

Károly Simon1, Balazs Barany2 and Michal Rams3

1, 2Department of Mathematics, Budapest University of Technology and
Economics, Budapest, Hungary

3Instutute of Mathematics of the Polish Academy of Sciences
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1simonk@math.bme.hu
2balubsheep@gmail.com

3rams@impan.pl

ABSTRACT:
We study the dimension theory of diagonal self-affine IFS and diagonally ho-

mogeneous triangular planar self-affine IFS.

Extension of Cantor minimal systems and their dimension groups

Fumiaki SUGISAKI

Department of Mathematics, Faculty of Science, Kumamoto University, 2-39-1
Kurokami Chuou-ku, Kumamoto Japan

sugisaki@sci.kumamoto-u.ac.jp

ABSTRACT: In this talk, we consider the relationship between an extension of
Cantor minimal systems and order embedding of dimension groups. More precisely,
we explain the dynamical realization problem of order embedding of dimension
groups.

Topological conditions for the uniqueness of Sinai-Ruelle-Bowen
measures

Sumi, Naoya

Department of Mathematics, Kumamoto University, 2-39-1 Kurokami Chuo-ku,
Kumamoto City, 860-8555, JAPAN

1sumi@sci.kumamoto-u.ac.jp

ABSTRACT: In this talk we consider diffeomorphisms on a closed manifold M
preserving a hyperbolic Sinai-Ruelle-Bowen probability measure µ. When the di-
mension of M is at most three, we give a topological condition which guarantees
that there exists at most one hyperbolic ergodic SRB measure. We remark that
our condition holds for derived from Anosov (DA) diffeomorphisms on T3.

p-adic substitutions and Rauzy fractals

Jun-ichi Tamura

Instute for Mathematics and Computer Siences, Tsuda College, 2-1-1
Tsuda-machi, Kodaira-shi, Tokyo 187-8577, Japan

jtamura@tsuda.ac.jp

ABSTRACT: We introduce p-adic substitutions, i.e., substitutions over Cp-poweredsymbols.
Here, Cp is the closure of Rp with respect to the p-adic topology, Rp is the alge-
braic closure of Qp, which is the topological closure of the rational number field
Q with respect to the p-adic topology. Under some convergence results, we can
define the Rauzy fractal for a p-adic substitution in the vector space Cs+1

p . Making
visualization, we show some examples of Rauzy fractals.

On linear independence measures of the values of Mahler
functions

Väänänen, Keijo1; Wu, Wen2

1 Mathematics, University of Oulu, P.O. Box 3000, 90014 Oulu, Finland
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2 School of Mathematics, South China University of Technology, Guangzhou
510641, P.R.China

1keijo.vaananen@oulu.fi
2hust.wuwen@gmail.com

ABSTRACT: We estimate the linear independence measures for the values of
a class Mahler functions of degree one and two. For the purpose, we study the
determinants of suitable Hermite-Padé approximation polynomials. Based on the
non-vanishing of these determinants, we apply the functional equations to get an in-
finite sequence of approximations which is used to produce the linear independence
measures.

Dynamical dimension transference principle for dynamical
Diophantine approximation

Wang, Baowei

School of Mathematics and Statistics, Huazhong University of Science and
Technology, Wuhan, 430074, China

bwei wang@aliyun.com

ABSTRACT: We aim at finding a general principle for the dynamical Diophantine
approximation in a general expanding dynamical system. More precisely, let (X,T )
be a topological dynamical system with X a compact metric space and T : X → X
a continuous transformation. Let yo be a given point in X. Consider the limsup
set W(T, f) driven by the dynamical system (X,T ):{

x ∈ X : x ∈ B(z, e−Sn(f+g)(z)), z ∈ T−nyo, infinitely often n ∈ N
}

where g = log |T ′|, f is a continuous function and Snf(z) denotes the ergodic sum
f(x) + · · ·+ f(Tn−1x). It is proved that, under some regular conditions on (X,T ),
both the dimensions of X and W(T, f) are given respectively by Bowen-Manning-
McCluskey formulae, namely the solution to a pressure function:

P(−t log |T ′|) = 0, P(−t(log |T ′|+ f)) = 0.

We call this phenomenon the dynamical dimension transference principle as its
partially analogy with the mass transference principle in classic Diophantine ap-
proximation developed by Beresnevich & Velani.

On the regular sum-free sets

Wen, Zhi-Xiong1; Wu, Wen2; Zhang, Jie-Meng3

1School of Mathematics and Statistics, Huzhong University of Science and
Technology, WuHan 430074, P.R.China

2School of Mathematics, South China University of Technology, GuangZhou
510641, P.R.China

3School of Science, WuHan Institute of Technology, WuHan 430205, P.R.China
1zhi-xiong.wen@hust.edu.cn
2hust.wuwen@gmail.com
3zhangfanqie@hust.edu.cn

ABSTRACT: We study the sum-free sets of the Cantor-like sequences and the
generalization of the period-doubling sequences. We study the number of zeros
(denoted as {µn}n≥1) and stars (denoted as {αn}n≥1) in the sequence {ν(n)}n≥1,
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and show that these sequences are automatic. Moreover, the difference sequences
of the sum-free sets are some morphic sequences. Then, we show the corresponding
sum-free sets are regular sum-free sets.

Macroscopic Fractals, Multifractals, and Stochastic Processes

Yimin Xiao

Department of Statistics and Probability, Michigan State University
xiao@stt.msu.edu

ABSTRACT: This talk is concerned mainly with the macroscopic fractal and
multifractal behavior of various random sets that arise from Brownian motion, Lévy
processes, Gaussian processes and solutions to SPDEs. In particular, we provide:

(i) The computation of the macroscopic dimension of the graph of a large
family of Lévy processes; and

(ii) Macroscopic multifractal properties of Brownian motion and stochastic
heat equations.

This talk is based on joint works with Davar Khoshnevisan (University of Utah)
and Kunwoo Kim (POSTECH).

A local generalization of Poincaé-Birkhoff theorem

Yan, Jingzhi

College of Mathematics, Sichuan University
jyan@scu.edu.cn

ABSTRACT: PoincaréCBirkhoff theorem states that every area and orientation
preserving homeomorphism of an annulus that rotates the two boundaries in op-
posite directions has at least two fixed points. Several generalizations of Poincaré-
Birkhoff theorem have been obtained by Carter, Franks, Guillou, Le Calvez, and
other authors. We will introduce a local generalization, and as a corollary, give a
delicate description of the dynamics of some local homeomorphisms.

On multidimensional p-adic continued fraction

Shin-ichi Yasutomi1, Asaki Saito2 and Jun-ichi Tamura3

1Department of Science, Toho University, 2-2-1, Miyama, Funabashi, Japan ,
2Faculty of Systems Information Science, Future University Hakod ate, 116-2

Kameda Nakano-cho, Hakodate-shi, Hokkaido, Japan,
3 Institute for Mathematics and Computer Science, Tsuda College, 2 -1-1

Tsudamachi, Kodaira-shi,Tokyo, Japan
1shinichi.yasutomi@sci.toho-u.ac.jp

2 saito@fun.ac.jp
3jtamura@tsuda.ac.jp

ABSTRACT: We intoroduce a new multidimensional p-adic continued fraction.
Every quadratic element in Qp has a periodic continued fraction expansion by this
algorithm. Numeric experiments support that every (α1, . . . , αs) where {1, α1, . . . , αs}
is a Q-base of a field which is included in Qp will have a periodic continued fraction
expansion by this one.

On the digits distribution of β and (−β) expansions



15

Yu, Yue-li

Department of Mathematics, Wuhan University, Wuhan 430072, P.R.China
yuyueli@whu.edu.cn

ABSTRACT: Let Tβ(x) = βx−bβxc and T−β(x) = −βx+bβxc+1 be the beta and
negative beta transformations respectively. The two maps induce β-expansions and
(−β)-expansions respectively. The asymptotic estimate of the length of consecutive
0 digits are studied for β-expansions. The relationship of the (−β)-expansions of 1
and some topological properties of T−β are also investigated. This is a joint work
with Hui Hu, Xin Tong and Yanfen Zhao.

Odometer Representation of 3-Interval Exchange, revisited

Masamichi YOSHIDA

Department of Mathematics, Osaka City University, 3-3-138 Sugimoto
Sumiyoshi-ku Osaka, Japan
yoshida@sci.osaka-cu.ac.jp

ABSTRACT: Y. Ichikawa and S. Ito (2009) have constructed an odometer (or
adic) representation of a non-degenerate 3-interval exchange transformation, via
the Nakazawa-Ito-Rao algorithm. From the viewpoint of the framework of ordered
Bratteli diagrams, their ordered Bratteli diagram is not properly ordered in gen-
eral. Here, we say that an ordered Bratteli diagram is properly ordered if it has
the unique minimal path and the unique maximal path. In this talk, a modi-
fied Nakazawa-Ito-Rao algorithm is proposed, and via this modified algorithm, an
odometer representation with a properly ordered Bratteli diagram can be construct-
ed.

Fractal percolation is unrectifiable

Buczolich, Zoltán1; Järvenpää, Esa2; Järvenpää, Maarit3 ; Keleti, Tamás4;
Pöyhtäri, Tuomas5

1,4Department of Analysis, Eötvös Loránd University, Pázmány Péter sétány 1/c,
H-1117 Budapest, Hungary

2,3,5Department of Mathematical Sciences, P.O. Box 8000, 90014 University of
Oulu, Finland

1buczo@cs.elte.hu
2esa.jarvenpaa@oulu.fi

3maarit.jarvenpaa@oulu.fi
4elek@cs.elte.hu

5tuomas.poyhtari@oulu.fi

ABSTRACT: We show that there exists 0 < α0 < 1 (depending on the parame-
ters) such that the fractal percolation is almost surely purely α-unrectifiable for all
α > α0.

Asymptotic quantization error for Markov-type measures

Zhu, Sanguo

School of Mathematics and Physics,
Jiangsu University of Technology, Changzhou 213001, P.R.China

sgzhu@jsut.edu.cn
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ABSTRACT: We study the asymptotic quantization error for Markov-type mea-
sures µ on a class of ratio-specified graph directed fractals. We show that the
quantization dimension for µ of order r exists and determine its exact value sr
in terms of the spectral radius of a related matrix. We establish a necessary and
sufficient condition for the sr-dimensional upper and lower quantization coefficient
for µ to be positive and finite.

A proof of the conjecture on twin primes

Zhou, Zuoling

Department of Mathematical Sciences,
Sun Yat-sen University, Guangzhou, P.R.China

lnszzl@mail.sysu.edu.cn

ABSTRACT: Denote P be the set of all prime numbers: P = {p1, p2, p3, p4 · · · , },
where p1 = 1, p2 = 2, p3 = 3, p4 = 5, · · · . Denote P1 the set of positive integers. In
P1, cross out all multiples of 2 greater than 2, and the set remaining denoted by P2.
In P2 cross out all multiples of 3 greater than 3, and the set remaining. Inductively,
in Pi−1 cross out all multiples of the next prime Pi−1 greater than Pi− 1 and the
set remaining denoted by Pi. So we obtain that P1 ⊃ P2 ⊃ P3 ⊃ · · · . It is easy to
see that

P = ∪∞i=1Pi.

To form a subsequence of positive integers as follows: Let nj = p3p4 · · · pj + 2, nj +
2 = p3p4 · · · pj + 4, j > 3. It is easy to see that nj , nj + 2 ∈ Pi,∀i ≥ 1. Denote Pi,n
the n-th element in Pi,∀n > 0. It is easy to see that

lim inf
n→∞

(pn+1 − pn) = lim inf
n→∞

lim
i→∞

(pp,n+1 − pp,n).

For j ≥ l, let nj be the mj,i-th element in Pi, that is, pl,mi,j
=j , and clearly,

pi,mi,j+1 = nj + 2. Consider the limit lim infn→∞(pi,n+1 − pi,n). For given l >
2, {mj,i,mj, i+1}j≥l is a subsequence of positive integers and using the subsequence,
we have

lim inf
n→∞

(pn+1 − pn) ≤ lim
j→∞

(pi,mi,j+1 − pi,mi,j
) = nj + 2− nj = 2.

So, we have that

{p4,mi,4+1 − p4,mi,4
, p5,mi,5+1 − p5,mi,5

, · · · , pj,mi,j+1 − pj,mi,j
, · · · } = {2, 2, · · · },

is a constant value sequence of 2, therefore we have

2 ≤ lim inf
n→∞

(pn+1 − pn) = lim inf
n→∞

lim
i→∞

(pi,mi,j+1 − pi,mi,j
) = 2

We are done.
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