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IN-1 þj%ò
ô�Ç(õ�l�"é¶) : Ãº�<Æ �§¹¢¤_� Dh�Ðî�r ���½̈ ~½Ó�¾Ó ¹1Ôl�

ú́§�Ér²DG���[þts�Ãº�<Æ�̀¦×�æ¹כô�Ç�§õ�3lqÜ¼�Ð#�l��¦Õª[þt_����.[þt�̀¦ �̧l�

�§¹¢¤_� ��{©�(��&ñ
 �<Æ_þvt� ¢̧��H %ò
F� �<Æ"é¶)\� �Ð?/�¦ e����. Õª�Q�� Õª[þt�Ér
Ãº�<Æ_� ?/6 xs��� C�¹¡§_� õ�&ñ
�̀¦ ×�æ¹כ
�>� #��� {9�n��ÂÒ'� Ãº�<Æ�̀¦ L:Äºu�>�


���H ��s	כ ��m��¦ Õª[þt_� ���.[þts� Ãº�<Æ\�"f Z�}�Ér $í
&h��̀¦ ~ÃÎt� 3lw
�#� {9�

ÀÓ�<Æ�§\�~1�>�����<Æ½+ÉÃº\O��̀¦�
9��i%¦̀�	כ�#� �̧l��§¹¢¤?/t���H%ò
F��§¹¢¤

�̀¦ r�v��¦ e����. #�l�\���H ð%ò
F���H �����;&h�Ü¼�Ð ���¦����H ��s	כ ��m��¦ Êê��;
&h�Ü¼�Ð U�́�Qt���H �ñs�����H	כ ���§¹¢¤_� �©�\O�&h���� F�g�¦ %ò
�¾Ó�̧ ß¼��. ÕªA�"f
�<ÆÒqt[þt�Ér ��f�� Ãº�� �̧+þA_� >h¥Æ�s� G� +þA$í
÷&t��̧ ·ú§�Ér �©�I�\�"f ��u� ü@

>�ü<�̧ °ú �Ér Ãº�<Æ_� [j>��Ð [þt#Q��>� �)a��. Äºo���H Ãº�<Æs� ú́§�Ér �<ÆÒqt[þt�Ð
ÂÒ'� ü@���{©�
��¦ e������H ��z�́�̀¦ f��r�
�#��� ô�Ç��. ÕªA�"f �<ÆÒqt[þt�Ér ÂÒ�̧
[þt_� %ò
�¾Ó§4�s� q��§&h�Ü¼�Ð ×�¦#Q×¼��H @/�<Æ\�"f��H Ãº�<Æ�̀¦ \P�d��y� 
���x����H

Òqty���̀¦ ·ú§�¦ e����. s�#Q�:r�̀¦ g1L�¦ 6£§����̀¦ [þtÜ¼���"f Ãº�<Æ y©�_�\�¦ 1ps��H �<ÆÒqt
�̀¦ 7áx7áx �̂¦ Ãº e����. �<ÆÒqt[þt_� Ãº�<Æ l�x� �&³�©��Ér /BI���Ð s�/BN>�\�¦ ���/BN
�
��x����H �<ÆÒqt Ãº_� y���è�Ð s�#Q�����. 'õA�̧� z�́\O�����H K����� Zþt#Q��t�ëß� jê¶
ëß�ô�Ç ×�æ�èl�\O��Ér ���§4�èß��̀¦ ����¦ e����.
s�]j Äºo���H éß�t� �<Æ�§\�"f Ãº�<Æ&h���� ?/6 x�̀¦ ë�H�oÄ»íß�s�����H 	�"é¶\�"f

���²ú�ëß� 
�#�"f��H îß� ÷& 9, Ãº�<Æ �§¹¢¤s� q����ë�H��\� _�
�#� éß�í�Hy� ÅÒ{9�d��
Ü¼�Ð �§¹¢¤÷&#Q"f�̧ îß� �)a����H �¦̀�	כ ²DG���[þt\�>� ·ú��9�� ô�Ç��.
ô�Ç¼#� Ãº�<Æ �§¹¢¤\� �'aô�Ç ���½̈\�¦ �<Ê\� e��#Q"f�̧ s���� r�@/&h���� �\̈½¹כ 6£x


�#� �̧��H ²DG���s� Ãº�<Æ �§¹¢¤_� �:r|9�&h���� ë�H]j\�¦ s�K�
��̧2�¤ 
��¦, �<ÆÒqt[þt
\�>� �2;��H
�>� ����°ú� Ãº e����H ½̈�̂&h���� ~½ÓZO� 1px�̀¦ ¹1Ô��H ~½Ó�¾Ó\�"f ���'��
�

#��� ½+É �.���s	כ
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B��7�Áþ� · 7�ÊÁÁþ� · �D(�×ÊÁÁþ�

AAT-1 ���@/\P�(/BNÅÒ@/) : Gonality of modular curves and its applications

Modular curves plays an essential role as one of the core tools in the study
of elliptic curves.
In particular the gonality of modular curves has a deep connection with
the torsion structure of elliptic curves.
In this talk, we introduce the gonality of modular curves and show some
results and applications to elliptic curves.

AAT-2 y©�#î
º��, ������p�∗(Ø�æz��@/) : Isomorphism classes of genus-3 trigonal curves over finite
fields of characteristic 2

We compute the number of isomorphism classes of genus - 3 pointed trigonal
curves over a finite field F of characteristic 2 and find all representatives of
their isomorphism classes. In this process we give families of curves where
any two are not isomorphic over any finite field of characteristic 2.
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AAT-3 ���U�́Ö�æ(Ø�æz��@/), �̂��<Æëß�∗('õAÅÒ@/) : On the stability and characterization of generalized
quadratic mappings†

Let E1 and E2 be real linear spaces. We show in this talk that a mapping
f : E1 → E2 satisfies the following functional equation

d⊎
x2,··· ,xd+1

f(x1) = 2d
d+1∑

i=1

f(xi)

for all (d + 1)-variables x1, · · · , xd+1 ∈ E1, where d is a natural number if
and only if the mapping f is quadratic. In addition we solve the generalized
Hyers-Ulam-Rassias stability problem for the functional equation, and thus
obtain an asymptotic property of quadratic mappings as an application.

† This work was supported by the Korea Research Foundation Grant funded by the

Korean Government (MOEHRD) (KRF–2005–070–C00009).

AAT-4 ~ÃÌ�Bô=(éß�²DG@/) : Global existence of solution for the 2-D Euler equations in a super-
critical Besov space

In this talk, it is presented the global (in time) unique existence of solution
for the 2-D Euler equations of an ideal incompressible fluid in a super-
critical Besov space.
The main tools are the Littlewood-Paley decomposition and Bony’s para-
product formula.

AAT-5 ÅÒ�½Ó���(�¦1pxõ��<Æ"é¶) : Area preserving mappings and Hyers-Ulam-Rassias stabilities of
several functional equations

We study the notion of 2-isometry which is suitable to represent the concept
of area preserving mappings in linear 2- normed spaces, and then prove
the Alexsandrov problem and the Mazur-Ulam problem in linear 2-normed
space.
Also we investigate the generalized Hyers-Ulam-Rassias stability in Banach
spaces and also Banach modules over a Banach algebra and a C∗-algebra
of several functional equations in Banach spaces.
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AAT-6 þjI�%ò
(Ø�æz��@/) : Inverse shadowing property on a closed surface

In this talk, we show that if for every C2-diffeomorphism f on a closed
surface satisfying Axiom A, f ∈ C2-int(IS(M)) if and only if f satisfies
the strong transversality condition. Moreover it is proved that if f ∈ C2-
int(IS(M)), then (i) f is Kupka-Smale, (ii) if, in addition, the periodic
points are dense in the non-wandering set and there is a dominated splitting
on the closure of periodic points of saddle type, then f satisfies both Axiom
A and the strong transversality condition.
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£� £� ÊÁÁþ� · ÊÁÁþ�¬̈	�́

AM-1 �̂�"é¶½©∗, �FK�©� ñ(Ø�æ·¡¤@/),s��â
�B(ô�Ç²DGl�Õüt@/) : On general best proximity pairs and
equilibrium pairs in free abstract economies

In this paper, using the fixed point theorems for Kakutani factorizable
and acyclic factorizable multifunctions, we shall prove new existence theo-
rems of general best proximity pairs and equilibrium pairs for free abstract
economies, which generalize the previous best proximity theorems and equi-
librium existence theorems due to Srinivasan and Veeramani [20,21], and
Kim and Lee [9] in several aspects.

The main result of this paper is as follow:

Theorem. Let X and Yi be non-empty p-approximatively compact and
convex subsets of a locally convex Hausdorff topological vector space E
with a continuous seminorm p for each i ∈ I = {1, 2, · · · , n}. Assume that
Xo is a non-empty subset contained in some compact subset of X, and Y o

i

is a subset contained in some compact subset of Yi. Let Ti : X → 2Yi be an
upper semicontinuous multifunction in Xo such that each Ti(x) is a non-
empty closed convex subset of Yi, and let g : Xo → Xo be a p-continuous,
proper, quasi p-affine, and surjective mapping on Xo.

Assume that for each x ∈ Xo, there exists (y1, . . . , yn) ∈ Πi∈ITi(x)
such that

∃xo ∈ X with dp(xo, yi) = dp(X,Yi) for each i ∈ I,

and
⋂

i∈I PX(yi) is non-empty for each (y1, . . . , yn) ∈ Πi∈IY
o
i .

Then there exists a point x̄ ∈ X satisfying the following system of best
proximity pairs (with respect to g), i.e., for each i ∈ I,
{g(x̄)} × Ti(x̄) ⊆ X × Yi such that dp

(
g(x̄), Ti(x̄)

)
= dp(X, Yi).

AM-2 s�>�$í
(�¦�9@/) : An application of variational calculus for random fields

We show some properties of (Gaussion) randon fields which can be obtained
by variational calculus.
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AM-3 Ä»��;$í
(ô�Çz��@/) : Numerical verification of solutions for Signorini problems using New-
ton like method

In this talk we propose a numerical method with guaranteed accuracy for
the solutions of a certain class of Signorini problems. Such problems arise in
the modelling of a variety of physical phenomena, as for example, thermics,
fluid mechanics, and electric dynamics. Using the finite element approx-
imations and explicit a priori error estimates, we introduced a numerical
method to verify the existence of solutions for a simplified Signorini prob-
lem. Our method means the numerical method on computer, which auto-
matically assures the existence of solutions for the problem itself as well as
provides a guaranteed error bound for the computed result. Furthermore,
this method needs no assumptions on the existence of the exact solutions
for the original problems. That is, the numerical result also implies the nu-
merical proof for the existence of the solutions. In [1], [2], [3], the concepts
of rounding and rounding error in the Sobolev space were described and we
proposed a verification procedure by using Schauder’s fixed point theorem
with the simple iteration method. Because it is based on the simple itera-
tion method, it is, however, difficult to apply this method to the problem
of which associated operator is not retractive. In order to overcome the
difficulty caused by the large spectral radius of the operator, a Newton-
like iterative technique combining with Schauder’s fixed point theorem is
devised in this paper. Especially, we emphasize that the essentially new
technique in the present paper is the way to devise a Newton-like operator
for a kind of non-differentiable map which defines the original problems.
Applying such a Newton-like method, we can obtain a new verification
method which includes all the advantages of the previous method and none
of its constrained conditions. This method can be applied to general Sig-
norini problems without any retraction property of the associated operator.
Furthermore, we demonstrate that the free boundary is calculated automat-
ically.

[1] C.S. Ryoo, Numerical verification of solutions for a simplified Signorini
problem, Comput. Math. Appl., 40, 1003-1013 (2000).
[2] C.S. Ryoo, H Song, S. D. Kim, Numerical verification of solutions for
some unilateral boundary value problems, Comput. Math. Appl. 44, 787-
797 (2002).
[3] C.S. Ryoo, M.T. Nakao, Numerical verifications of solutions for varia-
tional inequalities, Numer. Math., 81, 305-320 (1998).
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AM-4 �FK%ò
�B∗, �̂�%ò
e��(éß�²DG@/) : On secant-Newton’s method of cubic order locating a simple
real zero

The secant-Newton’s method is defined by combining the classical Newton’s
method with the pseudo-secant method. Under the assumptions that a
given function f : R→ R has a simple real zero and is sufficiently smooth
in a small neighborhood of α , we investigate the convergence behavior of
the secant-Newton’s method near α. The order of convergence is shown
to be cubic and the asymptotic error constant is proven to be 1

4 · (f ′′(α)
f ′(α) )2.

Numerical experiments show a good agreement with the theory presented
here and are throughly confirmed via programming in Mathematica with
its high-precision computability.
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AM-5 þj�Érp�, "f7áx���∗(ô�Çz��@/) : Ãº�<Æ ÂÒ���/BN ���Ãº_� 
¹$íכ��9õ� �<ÊÃº >h¥Æ�\� @/ô�Ç ���d��†
−Ãº�<Æ ÂÒ���/BN ���ÃºÒqt�̀¦ ×�æd��Ü¼�Ð−

�&³F� ��#3�@/�<Æ_� ú́§�Ér �<ÆÒqt[þt�Ér 4�¤Ãº���/BNs��� ÂÒ���/BN�̀¦ 
��¦ e����H z�́&ñ
s���. ¢̧ô�Ç �<Æ
�§ �&³�©�_� �§¹¢¤ #�|	��©� ÂÒ���/BN�̀¦ 
��9��H �§��[þts� ú́§s� Zþt�¦ e����. :£¤y�, Ãº�<Æ�̀¦ ���/BN
�t�
·ú§�Ér �&³f�� �§��(/BN\O�>� �¦1px�<Æ�§\� ��HÁº
��¦ e����H �&³f���§��)�Ð"f Ãº�<Æ�̀¦ ÂÒ���/BN
��9��H �§
���� ú́§s� Zþt�¦ e����. s���Ér	כ �&³F�_� �§¹¢¤�̂]j\� #Q*�ô�Ç ë�H]j�� e��Ü¼Ù¼�Ð {9�#Q����H �&³�©�
s��� �̂¦ Ãº e����. s��Qô�Ç �&³�©�s� éß�l�&h�Ü¼�Ð {9�#Q����H �§¹¢¤�̂]j_� �&³�©�s��� ½+Ét����̧ p�
A�_� Ãº�<Æ�§¹¢¤�̀¦ 0AK�"f��H �©�l�&h���� îß�3lq\�"f �����̂¦ 
¹$íכ��9s� e����. s�\� �&³ �§¹¢¤�̂]j\�
"f p�Ò�¦ Ãº \O���H 
���_� �§¹¢¤ ë�H]j�Ð ��ÀÒ#Q K���� ~½Óîß��̀¦ �̧Ò�o
��¦ �FN&ñ
&h���� ~½Ó�¾ÓÜ¼�Ð ��

��°ú� Ãº e����H ÂÒ���/BN ���Ãº_� �§¹¢¤~½ÓZO��̀¦ ¹1Ô���� ½+É �.���s	כ
�:r�¦\�"f��H Ãº�<Æ ÂÒ���/BN ���ÃºÒqt(�&³f�� �§��) 34"î
�̀¦ @/�©�Ü¼�Ð, Ãº�<Æ ÂÒ���/BN ���Ãº\� @/ô�Ç


¹$íכ��9õ� �<ÊÃº\� @/ô�Ç >h¥Æ�s� #QÖ¼ &ñ
�̧ +þA$í
÷&#Q e����Ht� �̧��
�#� �<ÊÃº %ò
%i�\�"f_� ���Ãº

~½Óîß��̀¦ �̧Ò�o
�#� �Ð��¤��.

1. �̧�� ���õ���H ��6£§õ� °ú ��.
'Í	P:, Ãº�<Æ ÂÒ���/BN ���Ãº\�¦ ~ÃÎ��H 3lq&h�\� @/
�#� @/ÂÒì�r_� �§��(21"î
, 61.8%)��H 	�Êê_�


¹$íכ��9 M:ë�H\� ���Ãº\�¦ ~ÃÎ��H �Ü¼�Ð	כ ����z�¤Ü¼ 9, ��� 10"î
(9.4%)_� �§����H Ãº�<Æ õ�3lq�̀¦ ��
ØÔu��¦ z�·�Ér Òqty��Ü¼�Ð ���Ãº\�¦ ~ÃÎ��H �Ü¼�Ð	כ ����z�¤��.
ÑütP:, {��{©�
��¦ e����H õ�3lq s�ü@_� ���Ér õ�3lq�̀¦ ��ØÔu��¦ z�·�Ér Òqty��\� @/ô�Ç ìøÍ6£x\�"f, {��

{©�
��¦ e����H õ�3lq s�ü@_� ���Ér õ�3lq�̀¦ ��ØÔu��¦ z�·�Ér Òqty��s� e����H �§���� 64.7%, ÕªXO�t�
·ú§�Ér �§���� 35.3%�Ð ����z�¤��. Õªo��¦ �&³�©�\�"f ���Ér õ�3lq�̀¦ ��ØÔ5g�� ½+É �â
Äº Äº���&h�Ü¼
�Ð ���×þ�
�#� ��ØÔu��¦ z�·�Ér õ�3lq�Ér 88.2%_� �§���� Ãº�<Æ�̀¦ ��� ñ
���H �Ü¼�Ð	כ ����z�¤��.
!Ó	P:, ÂÒ���/BN ��������Ãº_� 
¹$íכ��9\� @/ô�Ç �§��[þt_� ìøÍ6£x\�"f, �§�� �����_� >�µ1Ïs��� ���

/BNõ�3lqs�ü@\����Érõ�3lq�̀¦��ØÔu���H�����s�_�p�e������HìøÍ6£xs	כ 41.1%�Ð����z�¤Ü¼ 9,Õª
ü@_� �§����H �<Æ�§ ��&ñ
s��� l��� #�|	�\� M:ë�H\� 
¹כ��9�����H ìøÍ6£x�̀¦ �Ð%i���.
�Å	P:, Ãº�<Æ ÂÒ���/BN ���Ãº\�¦ ~ÃÎ�¦ e����H �§��[þts� ]j7	� Ãº�<Æõ� �§¹¢¤õ�&ñ
\� #QÖ¼ &ñ
�̧ �'a

d��s� e����Ht�\� @/
�#� �̧��ô�Ç ���õ�, Ãº�<Æ�§¹¢¤_� 3lq³ð\�¦ {9�#Q�:r �§���� ��� 52.9%, ÕªXO�t�
·ú§�Ér �§���� ���47.1%�Ð ����z�¤��.
��$Á	P:, î"é¶_�ÕªA�áÔ\�¦�Ð�¦s���\s��<ÊÃº�����?ï����H|9�ë�H	כ �̧��@/�©� 34"î
×�æ 26"î
(���76%)s�

&ñ
²ú��̀¦ ]jr�
�%i���. s�[þt 26"î
×�æ îx = 7�Ér �<ÊÃº�����î����H |9�ë�H\� 12"î
(���35%)s� &ñ
²ú��̀¦
]jr�
�%i���. s�[þt 12"î
_� �§��[þt ×�æ [ýa³ðî̈
��� �©�\� ô�Ç &h� ¢̧��H ¿º &h�, #��Q >h_� &h�s� ÅÒ
#Q&���̀¦ M: ÕªA�áÔ\�¦ Õªo��¦ s�Ä»\�¦ [O�"î

���H 6ë�H�½Ó\� @/ô�Ç |9�ë�H]\�"f &ñ
²ú��̀¦ ]jr�ô�Ç �§��
��H 3"î
(���9%)÷�r s�%3�Ü¼ 9, �<ÊÃº\� @/ô�Ç ë�H]jK���� 3ë�H�½Ó\� @/
�#� &ñ
²ú��̀¦ ]jr�ô�Ç �§����H
11"î
Ü¼�Ð ����z�¤��.
#�$Á	P:, �̧��@/�©� 34"î
×�æ ÕªA�áÔÕªo�l�ü< s�Ä» [O�"î
_� ë�H]jü< ë�H]jK���� 3ë�H�½Ó�̀¦ �̧¿º

&ñ
²ú��̀¦ ]jr�ô�Ç �§����H 5"î
(���14.4%)s�%3�Ü¼ 9, ÕªA�áÔÕªo�l�ü< s�Ä» [O�"î
_� ë�H]j��H &ñ
²ú�
�̀¦ ]jr�
�t� 3lw
�%i�Ü¼�� ë�H]jK���� 3ë�H�½Ó\� &ñ
²ú��̀¦ ]jr�ô�Ç �§����H 23"î
(���64.7%)Ü¼�Ð ��
��z�¤��.
����:r&h�Ü¼�Ð, 'Í	P:, Ãº�<Æ�§¹¢¤\� @/ô�Ç �'ad���Ð����H Ãº�<Æ �§�� �����7£x�̀¦ 2[1pq
�l�0AK� Ãº

�<Æ ÂÒ���/BN ��������Ãº\�¦ ~ÃÎ��H �§���� ú́§����H(21"î
, 61.8%) �.���s	כ ÑütP:, Ãº�<Æ ÂÒ���/BN �§��
���ÃºÒqt 34"î
 ×�æ\�"f ��� 23"î
(64%)�Ér {9�	��<ÊÃº\� @/ô�Ç ë�H]jK���� 0px§4�s� #QÖ¼ &ñ
�̧ e�����¦
½+É Ãº e��t�ëß�, ��_� @/ÂÒì�r �§��[þt(31"î
 ��� 91%)�Ér �<ÊÃº\� @/ô�Ç >h¥Æ�s� &ñ
SX�y� +þA$í
÷&#Q
e�����¦ �̂¦ Ãº \O���.

2. �<ÊÃº %ò
%i�\�"f_� Ãº�<Æ ÂÒ���/BN ���Ãº_� ~½Ó�¾Ó
'Í	P:, @/�<Æ Ãº�<Æ �§¹¢¤õ�&ñ
÷�rëß� ��m��� �í1px\�"f ×�æ1px��t� �<ÊÃºü< �'aº���)a ?/6 xõ� �<ÊÃº

%ò
%i�\�"f_� Ãº�<Æ �§õ�"f_� ���>�$í
�̀¦ ���Ãº ?/6 xÜ¼�Ð ½̈$í

��¦ ��ØÔ}9� 
¹$íכ��9s� e����.
ÑütP:, �<ÊÃº_� &ñ
_�ü< >h¥Æ�\� @/ô�Ç l��:r&h���� ?/6 x�̀¦ y©��or�&� ���Ãº½+É 
¹$íכ��9s� e����.

!Ó	P:,Ãº�<ÆÂÒ���/BN�§�����ÃºÒqt[þt�Ér×�æ�<Æ�§Ãº�<Æ�§¹¢¤õ�&ñ
\�"fq�YV�'a>��Ð_��<ÊÃº_� �̧

{9�õ� �¦1px�<Æ�§\�"f_� @/6£x�'a>��Ð_� �<ÊÃº_� �̧{9� C��â
\� �'aô�Ç ���½̈\�¦ ½+É 
¹$íכ��9s� e����.
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