











of thin iron films on platinum surfaces
16:40 End of Session
Friday, March 7
Chair: Acep Purgon
9:30 [7Al] Masahide Sato, Instabilities of Steps on a Vicinal Face
10:00 [7A2] Shinichi Miura, Chemical Processes in the Superfluid Helium

10:30-10:50 Break

Chair: Shinichi Miura
10:50 [7A3] Kiyoshi Nishikawa, Reviews on the quantum control of molecular system
11:20- [7A4] Acep Purgon, Measuring Disordered degree in Shape Fluctuation of
Few Correlated Phospholipids
11:35 [7A5] Noriyoshi Ohta, Brownian Dynamics Simulation of Polyimide Gel

11:50- Lunch Break

Afternoon session:
Chair Kiyoshi Nishikawa
14:00 [7P1] Invited Talk

Muhamad A. Martoprawiro, Ab initio Quantum Chemical Study of the Thermal Decomposition of
Aromatic Substituted N-acylhydrazones and N-thioacylhydrazones

14:40 [7P2] Kazunaka Endo, Spectral Simulation of Carbon Allotropes
15:10 [7P3] Tomonori Ida, Theoretical Auger spectra of molecule by two-electron propagator method

15:40 End of session






Algebraic combinatorics:
a personal overview

Tatsuro [to

Abstract

I will give a personal overview of algebraic combinatorics. Alge-
braic combinatorics is a relatively young area, which took its present
form in the middle of the 1970’s during the efforts culminating in the
complete classification of finite simple groups. Algebraic combina-
torics is often called ‘group theory without groups’, accommodating a
wider range of mathematical symmetries. Lately, this area has been
developing rapidly, interacting with many other branches of mathe-
matics such as low dimensional topology, mathematical physics, lat-
tices, modular forms, operator algebras and random walks.
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Tridiagonal pairs and the quantum
affine algebra U,(sly)

Tatsuro Ito and Paul Terwilliger

Abstract

Let K denote a field, and let V' denote a vector space over K with
finite positive dimension. We consider a pair of linear transformations
A:V — Vand B:V — V which satisfy the following two conditions:

1. There exists a basis for V with respect to which the matrix repre-
senting A is irreducible tridiagonal and the matrix representing
B is diagonal.

2. There exists a basis for V' with respect to which the matrix repre-
senting A is diagonal and the matrix representing B is irreducible
tridiagonal.

We call such a pair a Leonard pairon V. In this talk we discuss a mild
generalization of a Leonard pair known as a tridiagonal pair. Tridiago-
nal pairs arise naturally in the theory of @-polynomial distance-regular
graphs. We show how certain tridiagonal pairs give modules for the
quantum affine algebra U, (slz).
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Compactifications of infinite graphs and p-Dirichlet energy

Atsushi KASUE

Department of Mathematics, Kanazawa University

In this talk, we consider a connected, locally finite graph G = (V, E') with vertex set V'
and edge set F/, and discuss some geometric and potential theoretic properties of the graph.

When a positive function r on E is given, we are able to define a distance d, on V by
assigning a pair of points z,y € V the infimum of the length of curves joining them, where
each edge e € E is of length r(e). For the case: r = 1, the distance is called the graph
distance of G.

There are a variety of compactifications of G. In fact, let ® be a family of bounded
functions on V', then there exists a (up to canonical homeomorphism) compact Hausdorff
space Co(G) with the following properties: (1) V' is embedded in Cs(G) as an open and dense
subset; (2) every function of ® extends to a continuous function on Cq(G); (3) the extended
functions separate the points of the boundary 0Cs(G) = Cs(G)\ V. We remark that if & C W,
then tehre is a canonical continuous map of Cy(G) onto Ce(G)

We are interested in families as follows: (i) the space £(G) of bounded functions on V'
that are locally constant outside a compact subset of V' (the compactification is called the
end compactification of G, denoted by Cg(G)); (ii) the space BL(G, 1) of bounded Lipschitz
functions with respect to the distance d,; (iii) the p-Dirichlet space of G, LP(G), consisting
of functions on V with finite p-energy, where an exponent p € (1,400). The closure of
the subspace of finitely supported functions in £1(G) will be denoted by E(l)’p (G). The
compactification associated with £P(G) is called the p-Royden compactification of G and
denoted by R,(G). There is an important part of the Royden p-boundary 0R,(G) \ V, called
the p-harmonic boundary, which is defined by A,(G) = {z € OR,(G) | f(z) =0, Vf €
,C(l)’p(G)}. We note that £(G) C LYP(Q) for any p, and BL(G,r) C LYP(G) if r is p-summable
(ie., Yeepr(e) < +o00).

Given p € (1,+00) and a subfamily ® of £1?(G), the identity map i of V extends to
a surjective continuous map I : OR,(G) — 0Co(G). Suppose the p-harmonic boundary is
not empty, that is, G is not p-parabolic. Then we can show that the Dirichlet problem for
p-Laplacian is solvable on A, (G, ®) = I(A,(G)), namely, for any continuous function u on
Ap(G, ®), there exists a unique p-harmonic function H on V such that limyey ¢ H(z) = u(§)
for any £ € A,(G, ®).

We remark that if G satisfies the strong isoperimetric inequality, then G is not p-parabolic
and OR,(G) = Ap(G) for all p € (1, +00), so that in this case, the Dirichlet problem is solvable
on the boundary dC¢(G); but it may occur that 0Cq(G) consists of a single point, even though
A,(G) is nontrivial.
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Ramsey Numbers, Edge-Magic Total Labelings and Secret
Sharing Schemes

Edy Tri Baskoro

Combinatorial Mathematics Research Group
Faculty of Mathematics and Natural Sciences
Institut Teknologi Bandung (ITB)
Jalan Ganesa 10 Bandung 40132 Indonesia
Email: ebaskoro@math.itb.ac.id

Ramsey theory was initially studied in the context of the problem of finding a reg-
ular procedure to determine the consistency of any given logical formula (1928).
The theory became famous after Paul Erdés and George Szekeres (1935) applied
it in graph theory. The idea behind Ramsey number is basically as follows. For
graphs G and H, the notation of F' — (G, H) denotes that in any 2-coloring on
the edges of graph F' there exists a mono-color G or H in F. A (graph) Ramsey
number R(G, H) is min{n|K,, — (G, H)}. Let R(G,H) := {F|F — (G, H) and
F\e 4 (G,H) for any edge e}. The graph F' € R(G, H) is called a Ramsey
(G, H)-minimal graph. The determination of Ramsey numbers R(G, H) has been
studied for various combinations of graphs G and H. However, there is no general
formula of R(G, H) for all G and H. In fact, the value of R(G, H) depends heavily
on the structures of G and H.

In this talk, we shall discuss the recent progress on the Ramsey numbers of wheels
versus other graphs, as well as their disjoint unions. We are also interested in
characterizing and enumerating all Ramsey-minimal graphs in R(G, H) for sim-
ple graphs G and H.

An edge-magic total labeling on graph G(V,E) with p vertices and ¢ edges is
a bijection A : V(G) U E(G) — {1,2,--- ,p + ¢} so that there exists integer k
satisfying

Ax) + May) + Ay) = K,

for each edge xy. The notion of edge-magic total labeling was firstly introduced by
Sedlacek (1963), and formulated by Kotzig and Rosa (1970). Deciding whether
a given graph possesses an edge-magic total labeling or not is an NP-complete
problem. Therefore, the study of determining this property for a particular class
of graphs cannot be avoided.

In this talk, we investigate such labeling applied to some classes of graphs. We
also investigate the critical sets of edge-magic labelings on some particular graphs,
especially star, and the application on secret sharing scheme.
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