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V�1 L±ÓØ̧*�×

1-1 �©�s�G�(|	�²DG@/)∗, �̂�I�ç�H(y©�"é¶@/) : Some characterizations of the q-transfer operators

Throughout this paper Zp, Qp and Cp will, respectively, denote the ring
of p-adic rational integers, the field of p-adic rational numbers and the
completion of algebraic closure of Qp. Let vp be the normalized exponential
valuation of Cp with |p|p = p−vp(p) = p−1. When one talks of q-extension,
q is variously considered as an indeterminate, a complex number q ∈ C, or
a p-adic number q ∈ Cp. If q ∈ C, one normally assumes |q| < 1. If q ∈ Cp,
then we assume |q − 1|p < 1.

Let d be a fixed positive odd integer and let p be a fixed odd prime
number. We now set

X = lim←−N
Z/dpNZ,

X∗ =
⋃

0 < a < dp
(a, p) = 1

a + dpZp,

a + dpNZp = {x ∈ X|x ≡ a (mod pN )},
where a ∈ Z lies in 0 ≤ a < dpN .

The integral of f on Zp will be defined as the limit (n → ∞) of those
sums, when it exists. The fermionic p-adic q-integral of a function f ∈
UD(Zp) is defined by

I−q(f) =
∫

X
f(x)dµ−q(x) =

∫
Zp

f(x)dµ−q(x) = lim
N→∞

1
[dpN ]−q

dpN−1∑
x=0

f(x)(−q)x.

In previous paper, we constructed the q-extension of Euler polynomials
by using p-adic q-integral on Zp as follows:

En(x : q) =
∫

Zp

[t + x]nq dµ−q(t), x ∈ Z+, .

Theorem The eigenvalues of the p-adic q-transfer operator are the q-Euler
polynomials, and are associated with the eigenvalues 1

[p]nq
. That is,

(Lp,qEn)(x : q) =
1

[p]nq
En(x : q),

where En(x : q) are q-Euler polynomials.
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1-2 îß�F�ëß�(/BNÅÒ@/) : The degree-complexity of the defining ideal of a smooth integral curve

Let I be the defining ideal of a non-degenerate smooth integral curve
of degree d and of genus g in Pn where n ≥ 3. The degree-complexity
of I with respect to a term order τ is the maximum degree in a reduced
Gröbner bases of I, and is exactly the highest degree of a minimal generator
of iniτ (I). For the degree lexicographic order, we show that the degree-
complexity of I in generic coordinates is 1 +

(
d−1
2

)
− g with the exception

of two cases: (1) a rational normal curve in P3 and (2) an elliptic curve
of degree 4 in P3, where the degree-complexities are 3 and 4 respectively.
Additionally if X ⊂ Pn is a non-degenerate integral scheme then we show
that, for the degree lexicographic order, the degree-complexity of X in
generic coordinates does not be changed by an isomorphic projection of X
from a general point.

1-3 �̧[j�Ý¶(Ø�æz��@/),�&³����o∗(Ø�æz��@/) : Lie bialgebra arising from Poisson bialgebra U(sp4)◦

Let U(sp4) be the universal enveloping algebra of the symplectic Lie alge-
bra sp4. It is known that the restricted dual U(sp4)◦ becomes a Poisson
Hopf algebra with the Sklyanin Poisson bracket determined by the stan-
dard classical r-matrix. Here we give an example that is a Lie bialgebra
obtained by a Poisson sub-bialgebra of U(sp4)◦.

1-4 e���Ér+À:∗(éß�²DG@/), s����%ò
(éß�²DG@/) : Chracterization of Gamma Dstribution by Idepen-
dent Property

Let X1, X2, · · · , Xn be nondegenerate and positive independent identi-
cally distributed(i.i.d.) random variables with common absolutely contin-
ues distribution function F (x) and E(X2) < ∞. The random variables∑n

k=1 Xk and X1 ·X2/(
∑n

k=1 Xk)2 are independent for n ≥ 2 if and only if
X1, X2, · · · , Xn have gamma distribution.
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1-5 Ä»��;$í
(ô�Çz��@/) : Numerical verification of solutions for some unilateral boundary value
problems for second order equations

In this talk we describe a numerical method to verify the existence of solu-
tions for a unilateral boundary value problems for second order equations.
It is based on Nakao’s method by using finite element approximation and
its explicit error estimates for the problem. Using the Riesz present theory
in Hilbert space, we first transform the iterative procedure of variational
inequalities into a fixed point form. Then, using the Schauder fixed point
theory, we construct a high efficiency numerical verification method that
through numerical computation generates a bounded, closed, convex set in
which includes the approximate solution. Finally, a numerical example is
illustrated.

1-6 ~ÃÌ%ò
��( ñ"f@/) : An Extremal function for Sobolev trace inequality

We explain how an extremal function for the Sobolev trace inequality
might be conjectured. We prove that this function is indeed an actual
minimizer when we consider the space of functions which share values on
the boundary with the conjectured function.

1-7 �̂�%ò
e��(éß�²DG@/) : Asymptotic Error Constants of the k-fold Pseudo-Cauchy’s Method
for a Simple Zero

The k-fold pseudo-Cauchy’s method of order k + 3 is proposed from the
classical Cauchy’s method defined by an iteration

xn+1 = xn −
f ′(xn)
f ′′(xn)

·
(
1−

√
1− 2f(xn)f ′′(xn)

f ′(xn)2
)
.

The convergence behavior of the asymptotic error constant is investigated
near the corresponding simple zero. A root-finding algorithm with the
k-fold pseudo-Cauchy’s method is described and computational examples
have successfully confirmed the current analysis.
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1-8 ~ÃÌ�Bô=(éß�²DG@/) : Derivation of the pseudo-parabolic equation for thin-film capacitances
via homogenization

Models for distributed capacitance in a thin film are derived in the form
of a system of local RC diffusion equations coupled by a global elliptic
equation. Such models contain the local geometry of the distributed ca-
pacitance on which charge is stored and the exchange of current flux on its
interface with the medium. Certain singular limits are characterized, and
the resulting degenerate initial-boundary-value problems are shown to be
well posed.

1-9 ~ÃÌ�Bô=(éß�²DG@/),�Ý¶�Ér&ñ
∗(éß�²DG@/) : Analytic functions on surfaces embedded in Quater-
nions

Contour integrals on Quaternions which generalize complex integration
are discussed. Some basic notions will be carefully introduced such as
S-analytic functions on a given surface imbedded in Quaternions. The
Cauchy theorem for S-analytic functions on a simple surface parallel to
t-axis: ∫

C
dz · f(z) = 0

is proved. This new theorem generalizes the classical Cauchy theorem since
the complex plane can be regarded as a simple surface parallel to t-axis
imbedded in Quaternions.
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1-10 "f7áx���∗(ô�Çz��@/), �̂�ÅÒ�9�(ô�Çz��@/), þj�Érp�(ô�Çz��@/), �̂��©�C�(ô�Çz��@/), Ä»��;$í
(ô�Çz��@/) :
@/�<Æ �§�ª�Ãº�<Æ �§¹¢¤_� ò́Ö�¦$í
\� �'aô�Ç �è�¦

/BN�<Æs��� �����õ��<Æ�̀¦ ���/BN���H @/ÂÒì�r_� @/�<ÆÒqt[þt�Ér @/�<Æ �§�ª�Ãº�<Æ y©�ýa

\�¦ 1�<Æl� ¢̧��H 2�<Æl�\�¦ �9�Ãº&h�Ü¼�Ð Ãºy©��#��� ô�Ç��. s���H Ãº�<Æs� Õª ì�r��
\�"f ×�æ¹כô�Ç %i�½+É�̀¦ ��¦ e��l� M:ë�Hs���. Õª�QÙ¼�Ð y�� @/�<Æ_� @/�<Æ �§�ª�Ãº
�<Æ y©�ýa\�"f��H, y�� ���/BN\�"f ¹�Ðכ��9 ���H Ãº�<Æ ?/6 x�̀¦ ���Z>��#� �§F�\�¦ ½̈
$í
��¦ �§Ãº�#� M®o��. s��Qô�Ç �̧§4��Ér, @/�<ÆÒqt[þts� y�� ���/BNõ�3lq\�"f Ãº�<Æ
�̀¦ �Ö̧6 x½+É Ãº e����H 0px§4��̀¦ l�\�¦ Ãº e���̧2�¤ �#� M®oÜ¼ 9, Ãº�<Æ�̀¦ ¹�Ðכ��9 �
��H ���/BNõ�3lq�̀¦ Ãº'�����HX< #QÖ¼ &ñ
�̧_� #Q�9¹¡§�̀¦ K��èr�&� M®o���¦ ½+É Ãº

e����.Õª�Q���&³F�,@/�<Æ���{9�Òqt[þt_�l��íÃº�<Æ0px§4�ÂÒ7á¤�&³�©��Érl��>r_�@/
�<Æ �§�ª�Ãº�<Æ ?/6 xõ� �§Ãº-�<Æ_þv_� ò́Ö�¦$í
\� @/ô�Ç F��¦\�¦ ]j/BN��¦ e����. Õª
�QÙ¼�Ð �:r�¦\�"f��H, @/�<Æ ���{9�Òqt[þt_� Ãº�<Æ �<Æ_þv �©�S!�õ� y�� ���/BNõ�3lq\�"f
��6 x÷&��Hl��íÃº�<Æ?/6 x�̀¦�¦�9�#�@/�<Æ�§�ª�Ãº�<Æ�§¹¢¤?/6 x_� ½̈$í
õ��§

Ãº-�<Æ_þv\�"f_� ò́Ö�¦&h���� ~½Óîß��̀¦ �̧Ò�o�#� �Ð��¤��.

* s� �7Hë�H�Ér 2008 &ñ
ÂÒ(�§¹¢¤õ��<Æl�ÕütÂÒ)_� F�"é¶Ü¼�Ð ô�Ç²DG�<ÆÕüt���<ÉªF�éß�
_� t�"é¶�̀¦ ~ÃÎ�� Ãº'���)a ���½̈e��(�<ÆÕüt���<ÉªF�éß� 2005�̧� s�/BN>� �§¹¢¤õ�&ñ
 >h
µ1Ï ���½̈t�"é¶ ��\O� KRF-2005-082-C00008).
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V�2 L±ÓØ̧*�×

2-1 þj½©<Éª∗(����@/),&ñ
×þ����(ç�Híß�@/) : Topological Method and its Application to Dirichlet
Boundary Value Problems

Let L be the wave operator in R2, Lu = utt−uxx. We investigate the exis-
tence of solutions u(x, t) for the hyperbolic system with Dirichlet boundary
condition

(1)

Lξ = f(x, t, ξ, η) in (−π

2
,
π

2
)× R,

Lη = g(x, t, ξ, η) in (−π

2
,
π

2
)× R,

ξ(±π

2
, t) = 0, ξ(x, t + π) = ξ(x, t) = ξ(−x, t),

η(±π

2
, t) = 0, η(x, t + π) = η(x, t) = η(−x, t).

To show the existence of solutions for a equation or a system with Dirich-
let boundary condition, we use several topological methods. Here we study
the existence of solutions for a equation or a system with jumping nonlin-
earity.

The following type nonlinear equation with Dirichlet boundary condition
was studied by many authors.

(2)
utt − uxx = b[(u + 2)+ − 2] in (−π

2
,
π

2
)× R,

u(±π

2
, t) = 0, u(x, t + π) = u(x, t) = u(−x, t).

Lazer and McKenna point out that this kind of nonlinearity b[(u+2)+−2]
can furnish a model to study traveling waves in suspension bridges. So the
nonlinear equation with jumping nonlinearity have been extensively stud-
ied by many authors. For fourth elliptic equation Tarantello, Micheletti
and Pistoia proved the existence of nontrivial solutions used degree theory
and critical points theory separately. For one-dimensional case Lazer and
McKenna proved the existence of nontrivial solution by the global bifurca-
tion method. For this jumping nonlinearity we are interest in the multiple
nontrivial solutions of the equation. Here we used variational reduction
method to find the nontrivial solutions of problem (1.1).
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2-2 �̂�"é¶½©∗(Ø�æ·¡¤@/), �FK�©� ñ(Ø�æ·¡¤@/) : On a non-compact minimax theorem using weak
concavelike condition

In this paper, we first introduce the weak concavelike condition which gen-
eralizes the concavelike concept due to Fan, and using this concept, we will
prove a new non-compact minimax theorem with a Gordan type alternative
theorem by applying the separation theorem for convex sets. Next we give
some examples which shows that the convexity and concavity assumptions
on Kneser’s minimax theorem can not be relaxed with the quasi-convex
and quasi-concave conditions, and also is suitable for our theorem.

Main result of this paper is as follow:
Theorem. Let X be a topological space, D a non-empty compact

subset of X, and Y be a non-empty set. Let f : X×Y → R be a function
satisfying the following

(1) for each y ∈ Y , the function x 7→ f(x, y) is upper semicontinuous
and weak concavelike on X;

(2) for each x ∈ X, the function y 7→ f(x, y) is convexlike on Y ;
(3) the inequality

inf
y∈Y

sup
x∈X\D

f(x, y) < inf
y∈Y

sup
x∈X

f(x, y)

holds.

Then we have
sup
x∈X

inf
y∈Y

f(x, y) = inf
y∈Y

max
x∈X

f(x, y).

2-3 Le Huy Tien(Ø�æz��@/) : Exponential dichotomy, structural stability and shadowing of
nonautonomous linear difference equations

We study relation between exponential dichotomy, structural stability and
shadowing of nonautonomous linear difference equations. It is proved that
exponentially dichotomous systems are structurally stable and have shad-
owing property. The main tool is Perron’s theorem that characterizes ex-
ponential dichotomy in term of the existence of the bounded solution of the
nonhomogeneous equation.
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2-4 ½̈[j�&³(Ø�æz��@/) : Characterizations on 2-isometries

We consider the notion of 2-isometry which is suitable to represent the con-
cept of area preserving mapping in linear 2-normed spaces and investigate
the properties of the 2-isometry. We also show that the Riesz theorem holds
when X is a linear 2-normed space.

2-5 ½̈z��|9�(Ø�æz��@/), y©��Ð"é¶∗(Ø�æz��@/) : h-stability of linear difference equations via n∞-
quasisimilarity

In this talk, we introduce the concept of n∞-quasisimilarity and study h-
stability for linear difference systems by using the notion of n∞-quasisimilarity
and discrete Gronwall’s inequality.

2-6 ÀÓl�ë�H∗('õAÅÒ@/),�¦"é¶Ò�¦(�¦�9@/) : Positive coexistence of a Lotka-Volterra type simple
food-chain model

In this talk, we are interested in the following Lotka-Volterra type simple
food chain model:

ut − d1∆u = u(a1 − b11u− b12v)
vt − d2∆v = v(a2 + b21u− b22v − b23w)
wt − d3∆w = w(a3 + b32v − b33w) in Ω× [0, T ),
(u, v, w) = (0, 0, 0) on ∂Ω× [0, T ),
(u(x, 0), v(x, 0), w(x, 0)) = (ũ(x), ṽ(x), w̃(x)) in Ω

in a bounded domain Ω of Rn with smooth boundary ∂Ω and T ∈ (0,∞).
Here the constants di, bij with (i, j) 6= (1, 3), (3, 1) are positive and ai may
change the signs for i, j = 1, 2, 3.

We investigate the positive coexistence of the steady states to the model
and give some results for the extinction of species under certain assumptions
which can be interpreted as Domino effect and Biological control. The
methods of a decoupling operator and the fixed point index theory on a
positive cone are used as well as the comparison argument. Numerical
evidences for our results also are provided.
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2-7 ~ÃÌ"é¶U�́∗(²DG��Ãºo�õ��<Æ���½̈�è), C�F�+þA(�â
�B@/) : A functional equation related to ho-
mogeneous polynomials

In this paper, we obtain the general solution and the stability of the cubic
functional equation f(2x+y, 2z+w)+f(2x−y, 2z−w) = 2f(x+y, z+w)+
2f(x−y, z−w)+12f(x, z). The cubic form f(x, y) = ax3+bx2y+cxy2+dy3

is a solution of the above functional equation.

2-8 ���U�́Ö�æ(Ø�æz��@/), s�ÅÒo�∗(Ø�æz��@/) : Generalized Hyers–Ulam stability for general
Cauchy–Jensen additive mappings

In 1940 S.M. Ulam proposed the famous Ulam stability problem. In 1941
D.H. Hyers solved the well-known Ulam stability problem for additive map-
pings subject to the Hyers condition on approximately additive mappings.
The first author of this paper investigated the Hyers–Ulam stability of
Cauchy and Cauchy–Jensen type additive mappings. In this paper we gen-
eralize results obtained for Cauchy–Jensen type mappings and establish
new theorems about the Ulam stability of general Cauchy–Jensen additive
mappings.

2-9 �̂��<Æëß�(Ø�æz��@/),�<H�Ér%ò
∗(Ø�æz��@/) : On the generalized stability and asymptotic behav-
ior of quadratic mappings

Let E1 and E2 be vector spaces. In this talk, we prove that a mapping
f : E1 → E2 satisfies the functional equation

∑
1≤i<j≤d+1

⊎
xj

f(xi)

 = 2d

d+1∑
i=1

f(xi)

for all (d+1)-variables x1, · · · , xd+1 ∈ E1, where d ≥ 1 is a natural number.
if and only if the mapping f is a quadratic mappings.

Moreover, we extend the stability of quadratic mappings to the stabil-
ity of general quadratic mappings with several variables, and then obtain
an improved asymptotic property of quadratic mappings on restricted do-
mains.
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2-10 �̂��<Æëß�(Ø�æz��@/), �<Ht�E�∗(Ø�æz��@/) : On the stability of a modified Jensen type cubic
mapping

In this talk, we introduce a Jensen type cubic functional equation

f

(
3x + y

2

)
+ f

(
x + 3y

2

)
= 12f

(
x + y

2

)
+ 2f(x) + 2f(y),

and then investigate the generalized Hyers–Ulam stability problem for the
equation.

2-11 s�%ò
8̈�∗(@/���@/), �̂�F�g6f(y©�z��@/) : On the Solution and Stability of generalized expo-
nential functional equations

In this paper we generalize the superstability of the exponential functional
equation proved by J. Baker et al., that is, we solve generalized exponential
functional equations of the following form :

f(x + y) = E(x, y)f(x)f(y)
where E(x, y) is an exponential type coordinator and obtain the super-
stability of these equations. Also we generalize the stability of generalized
exponential functional equations in the spirt of R. Ger of the following form
: ∣∣∣∣ f(x + y)

E(x, y)f(x)f(y)
− 1

∣∣∣∣ ≤ δ.

Key words and phrases: Exponential functional equation, Stability of func-
tional equation, Superstability, Solution of functional equation.


