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V�1 L±ÓØ̧*�×

1-1 6£§½©���(Ø�æ·¡¤@/) : On Lattices

We introduce atomic lattices, atomistic lattices, J-lattices and strong lat-
tices. We have shown that an atomistic lattice is atomic, but the converse
does not hold in general. we also have shown that an atomistic lattice is a
J-lattice but the converse need not be true. Now we show that a lattice L
is a J-lattice and A(L) = J(L), then L is atomistic. Finally we show that
a lattice is strong if A(L) = J(L).

1-2 t�î�rd��(Ø�æ·¡¤@/) : Quantum Itô Algebra

A noncommutative generalization of the (classical) Itô algebra, called the
quantum Itô algebra, in the sense of Belavkin is introduced, and then we
study a representation of the quantum Itô algebra in (Boson) Fock space.

1-3 t�î�rd��(Ø�æ·¡¤@/), �̂�%ò
s�∗ (Ø�æ·¡¤@/), ~ÃÌÃº+þA(Ø�æ·¡¤@/) : Unitary Operator Valued Multi-
plier and Dilation of Projective Isometric Representation

For a unital ∗-subalgebra of the space La(X) of all adjointable maps on a
Hilbert A-module X with a C∗-algebra A, we study unitary operator (in
such algebra)–valued multiplier σ on a normal, generating subsemigroup S
of a group G with its extension to G. A dilation of a projective isometric σ–
representation of S is established as a projective unitary ρ–representation
of G for a suitable unitary operator (in some algebra)–valued multiplier ρ
associated with the multiplier σ which is explicitly constructed.

1-4 #Qî�r�B($í
ç�H�'a@/),s�&ñ
ðøÍ∗($í
ç�H�'a@/),~ÃÌ&ñ
+þA($í
ç�H�'a@/), K. Sekigawa and A. Yamada
: Tricerri-Vanhecke Bochner flat Kaehler surfaces

We study curvature properties of almost Hermitian manifolds with van-
ishing Bochner curvature tensor as defined by Tricerri and Vanhecke and
characterize those manifolds.
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1-5 î�r���Ãº(ô�Çz��@/) : T f -spaces for maps and their duals

We define and study a concept of T f -space for a map, which is a generalized
concept of an T -space, in terms of the Gottlieb set for a map. For a
principal fibration Ek → X induced by k : X → X ′ from ε : PX ′ → X ′, we
can obtain a sufficient condition to having an T f̄ -structure on Ek. Also,
we define and study a concept of co-T g-space for a map, which is a dual
concept of T f -space for a map.

1-6 s�ëß�[O�(Ø�æz��@/) : Inverse shadowing property in the geometric Lorenz flow

M. Komuro claimed that the geometric Lorenz flows does not have the
shadowing property, but S. Kirki and T. Soma recently proved that the
flows has the parameter-shift shadowing property. In this talk, we study
the inverse shadowing property of geometric Lorenz flows which are dual
mention of shadowing property.

1-7 T.K.Das(University of Baroda, India) : Dynamical properties of commuting maps

Let (X, τ) and (Y, ϕ) be dynamical systems where X,Y are compact
matric spaces and τ, ϕ are continuous commuting maps. It is interesting
to know under what conditions and to what extent a certain dynamical
property of τ is handed over to ϕ. Problems of this type first arose in
Symbolic dynamics for endomorphisms and automorphisms of subshifts or
one sided subshifts. Such study has been started recently with Boyle and
Krieger work on periodic poines of automorphisms of shifts in 1987. We
shall discuss development of such work and some related problems.
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1-8 Khosro Tajbakhsh(Ø�æz��@/) : Ω-stability of diffeomorphisms with (Inverse) shadowing
on nonwandering(chain recurrent sets) sets

We study the C1 interiors of the set of diffeomorphism of compact smooth
manifold with inverse shadowing on nonwandering (chain recurrent) set
that the corresponding interiors coincide with the set of diffeomorphisms
satisfying Axiom A with no cycles, that is Ω-stable diffeomorphisms. More-
over we show that C1 interiors of diffeomorphisms that has shadowing prop-
erty on nonwandering set corresponds to Ω-stable set.

1-9 Le Huy Tien∗(Ø�æz��@/),þjI�%ò
(Ø�æz��@/),s�|	��B(Ø�æz��@/) : Second weak shadowing prop-
erty and asymptotic equivalence for flows

In this talk we introduce the notion of second weak shadowing for flow,
and obtain a characterization of the second weak shadowing of linear flow
via its spectrum. A connection between the second weak shadowing and
asymptotic equivalence is given.
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V�2 L±ÓØ̧*�×

2-1 s�>�$í
(�¦�9@/) : A memarks on the Brownian motion and white noise

In this note we show the elementary method of construction Brownian
motion and relation with white noise.

2-2 �̂�"é¶½©∗ (Ø�æ·¡¤@/), �FK�©� ñ (Ø�æ·¡¤@/), s��â
�B(ô�Ç²DGl�Õüt�§¹¢¤@/) : On a generalization of
Fan’s minimax theorem

In this paper, we first introduce the weak convexlike condition which gen-
eralizes the convexlike concept due to Fan. Next, using the separation
theorem for convex sets, we will give a generalization of Fan’s minimax
theorem by relaxing the concavelike assumption to the weak concavelike
condition. Also we give some examples which show that the convex and
concave assumptions on Kneser’s minimax theorem can not be relaxed with
the quasi-convex and quasi-concave conditions simultaneously.

Main result of this paper is as follow:
Theorem. Let X be a nonempty compact topological space, Y a

nonempty (discrete) set, and a function f : X × Y → R satisfy the fol-
lowing

(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 .
Then we have

sup
x∈X

inf
y∈Y

f(x, y) = inf
y∈Y

max
x∈X

f(x, y).
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2-3 ÀÓl�ë�H('õAÅÒ@/) : Qualitative analysis of a predator-prey model with Holling type II
functional response incorporating a prey refuge

In this talk, we are interested in the following predator-prey system having
Holling type II functional response with a constant proportion of prey using
a refuge: 




ut −∆u = αu(1− u
K )− βmuv

1+amu

vt −∆v = −rv + cβmuv
1+amu in (0,∞)× Ω,

∂u
∂ν = ∂v

∂ν = 0 on (0,∞)× ∂Ω,

where Ω ⊆ RN is a bounded domain with smooth boundary ∂Ω; the given
coefficients α, K, r, β, a, c are positive constants; m ∈ (0, 1] is constant;
and ν is the outward directional derivative normal to ∂Ω.

We discuss the existence and non-existence of non-constant positive steady-
state solutions depending on the constant m ∈ (0, 1], which provides a con-
dition for protecting (1−m)u of the prey u from predation. Moreover, we
present the results on the asymptotic behavior of spacially inhomogeneous
solutions and the local existence of periodic solutions.

2-4 s�U�́[O�∗(ô�Çz��@/), S!������(ô�Çz��@/) : On a convergence of sequences in a fuzzy normed
linear space

In this talk, we discuss the notions of the convergence of sequences in the
sense of alpha-level and the fuzzy completeness on a fuzzy normed linear
space, and we investigate related properties.
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2-5 ~ÃÌ�Bô= (éß�²DG@/) : A symplectic analysis on Quaternions

We intend to produce new notions of differentiations and contour inte-
grals on Quaternions which generalize the elementary theory of differentia-
tions and contour integrals on the complex plane. Especially, in this talk, we
focus on the (general) solutions for a non-homogeneous Cauchy-Riemann
equation:

(
∂

∂t
+ i

∂

∂x
− j

∂

∂y
+ k

∂

∂z
)f(~z) = g(~z),

and a Cauchy theorem on Quaternions. Even though we found a counter-
example that explains the failure of Cauchy theorem on the full space of
Quaternions, we come up with 2-dimensional surfaces embedded in Quater-
nions on which the Cauchy theorem is consistent. We also introduce a new
concept - so called ’quasi-analytic functions’ as a weak notion of analytic
functions to understand the calculus on Quaternions better.

2-6 �©��©�ô ¥∗ (éß�²DG@/), ~ÃÌ�Bô= (éß�²DG@/) : Existence and blowing-up of solutions for nonlin-
ear heat equations in Besov spaces

In this talk, we present the unique local existence and blowing-up of
solutions for nonlinear heat equations with exponential non-linearities in
Besov spaces.

2-7 ~ÃÌ"é¶U�́∗(²DG��Ãºo�õ��<Æ���½̈�è), C�F�+þA(�â
�B@/) : On the solution of a bi-Jensen func-
tional equation and its stability

In this paper, we obtain the general solution and the stability of the bi-
Jensen functional equation

4f

(
x + y

2
,
z + w

2

)
= f(x, z) + f(x,w) + f(y, z) + f(y, w).
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2-8 �̂�F�g6f(y©�z��@/) : �<ÊÃº~½Ó&ñ
d��_� îß�&ñ
$í
 6 x#Q\� @/ô�Ç �¦¹1Ï

This talk will be considered a research of a terminologies for the stability
of functional equation as follows:

Hyers-Ulam stability, Hyers-Ulam-Rassias stability, superstability, Ulam
-Gavruta-Rassias stability; product stability, Sense of Gavruta: general-
ization of Hyers-Ulam-Rassias stability, Sense of Ger: generalization of
Hyers-Ulam-Rassias stability; Asymtotic.

2-9 þjl�$í
∗(|	��ª�@/), �ª�>��ÃÌ(|	��ª�@/) : Compact Operator related with Poisson kernel

Let B denote the unit ball in Cn, n ≥ 1, and σ is the normalized surface
measure on its boundary S. For 1 ≤ p ≤ ∞, Lp(σ) denote the Lebesgue
space of S induced by σ.

For 1 ≤ p < ∞, Lp
a(B) is the space of all holomorphic functions f : B →

C that belongs to Lp(B, ν). With respect to the usual norm

‖ f ‖p= {
∫

B
|f |pdν}1/p,

Lp
a(B) turns to be a closed subspace of Lp(B, dν).
For f ∈ L1(σ), P [f ] denotes the Poisson-Szegö integral defined for z ∈ B

by

P [f ](z) =
∫

S
P (z, ζ)f(ζ)dσ(ζ)

where

P (z, ζ) =
(

1− |z|2
|1− 〈z, ζ〉|2

)n

is the Poisson-Szegö kernel for B.
Let µ be a positive Borel measure on B. In this paper, we will find

some conditions for µ such that the operator T (f) = P [f ] is compact as a
mapping from Lp(σ) into Lp(B, dµ).
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2-10 �̂��<Æëß�(Ø�æz��@/), �¦ô ¥∗(Ø�æz��@/) : On the stability of a modified Jensen type quartic
functional equation

For a given mapping f : X → Y , we define a difference operator of f by

Df(x, y) := f

(
3x + y

2

)
+ f

(
x + 3y

2

)
+ 6f

(
x− y

2

)

−24f

(
x + y

2

)
− 4f(x)− 4f(y)

for all x, y ∈ X. In this talk we consider a quartic functional equation
Df(x, y) = 0 and then investigate the generalized Hyers-Ulam stability
problem for the equation. As a result, we obtain the following: Let a
function f : X → Y satisfy the functional inequality

‖Df(x, y)‖ ≤ ϕ(x, y)

for all x, y ∈ X. Suppose that there exists a constant L with 0 < L < 1
such that the function ϕ : X2 → [0,∞) satisfies

ϕ(2x, 2y) ≤ 16Lϕ(x, y)

for all x, y ∈ X. Then there exists a unique quartic function Q : X → Y
satisfying

‖f(x)− f(0)
5

−Q(x)‖ ≤ ϕ(x, x)
32(1− L)

for all x ∈ X.
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&h� ����̧, ÅÒ#Q��� f�����\� î̈
'��ô�Ç f����� ����̧\�¦ 3	�"é¶Ü¼�Ð SX��©��#� ���ì�r_�
Ãºf�� s�1pxì�r��� ����̧, ���\� @/ô�Ç @/g�A&h� ����̧, î̈
���\� î̈
'��ô�Ç î̈
��� ����̧ 1px
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J�v�t���H ÕªA�i��%�o�\�¦0Aô�Ç PGFJ�v�t�(portable graphics format)�̧�<Ê
a�]j/BN÷& 9,���ª�ô�ÇÒ�o¾ú��̀¦��6 x�l�0Aô�Ç xcolorJ�v�t�\�¦l��:rÜ¼�Ð��6 x
ô�Ç��. PS(Postscript) Tricks��Hy©�§4���¦���ª�ô�Çl�0px�̀¦]j/BNô�Ç��.s�Work-
shop\�"f��H Beamer\�"f PS Tricks\�¦#Qb�G>���6 x���Ht��̧·ú����:r��.ô�Ç¼#�
ô�Ç/åJs� [þt#Qçß� Beamer PDF\�¦ ëß�[þt�9��� Ä»m��ï×¼ ô�Ç/åJ( Hangul-ucs)�̀¦ æ¼
��H ��s	כ ��|ÃÐf�����. Beamer\�"f��H Ä»m��ï×¼ ô�Ç/åJ_� ��6 x�Ér ��Áº��� ]jô�Ç
�̀¦~ÃÎt�·ú§Ü¼ 9ô�Ç/åJ bookmarksü<ô�Ç/åJ%7�Û¼àÔ_����Ò�oÆÒØ�¦s� �̧¿º��0px�
��.��f��ô�Ç/åJ�Ð�)a PDFáÔo����_�s����6 x�èÛ¼(TeX)��{9��Ér ú́§t�·ú§��.Y>�
îß�÷&��H�èÛ¼��{9�õ� PDF��{9��̀¦q��§����"f�èÛ¼��{9�\�_���(Theme)\�¦
°ú��� V,���H 1px #��Q ��t� ���8̈��̀¦ ÅÒ��� PDF ��{9��Ér #Qb�G>� ������Ht� ·ú����:r
��.
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3-3 s�%ò
8̈�∗(@/���@/), þj#î
ë�H(@/���@/) : A Group Identification and Signature using Zero-
knowledge Proofs

In this paper, we propose a new blind group identification protocol and
a hidden group signature protocol as its application. These protocols in-
volve many provers and one verifier such that (1) the statement of all the
provers are proved simultaneously, (2) and also all the provers using com-
putationally limited devices (e.g. smart cards) have no need of computing
the bilinear pairings, (3) but only the verifier uses the bilinear pairings.
A. Saxena et al. proposed a two-round blind (group) identification pro-
tocol in 2005 using the bilinear pairings. But it reveals weakness in the
active-intruder attack, and all the provers as well as the verifier must have
devices computing bilinear pairings. Comparing their results, our protocol
is secure from the active-intruder attack and has more fit for smart cards.
In particular, it is secure under only the assumption of the hardness of the
Discrete-Logarithm Problem in bilinear groups.
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3-4 S!�î�r½̈(Ä»$í
�¦) : U&I �<Æ_þvÄ»+þAõ� Ãº�<Æ&h� $í
2[�̧ �'a>�

�<Æ�§\�"f �<ÆÒqt[þt_� �<Æ\O�$í
2[�̧ü< �<Æ_þv���õ�\� Ø�æì�ry� %ò
�¾Ó�̀¦ p�}9� Ãº e��

��H >h���	�ü< �'a|
� e����H >h¥Æ�s���(Woodfolk, 1995). �<Æ_þv�ª�d���Ér(Learning
Style)_� 6 x#Q��H 1954�̧� Thelens� %�6£§ ��6 x�%i�Ü¼ 9, 1970�̧�@/ �íìøÍ s�Êê
p�²DG ���%i�\�"f F�g#3�0A�>� ���½̈�� ÷&%3���(Äº$í
��, 2006). �<Æ_þv�ª�d��_� >h
¥Æ��Ér �§Ãº�<Æ_þv\� @/ô�Ç ���t�ÅÒ_���_� s��:rÜ¼�ÐÂÒ'� r����÷&%3���HX<, �<Æ_þv�ª�
d��õ� ���t��ª�d���Ér 1lx_�#Q�Ð K®oÜ¼��, s���H 1lx{9�ô�Ç >h¥Æ�s� ��m���. Allport��
&h�6£xë�H]j\�¦ [O�"î
�l� 0AK�"f ���t� �ª�d��(Congnitive Style)_� 6 x#Q\�¦ ��6 x
�%i��¦, Thelens� ÕªÒ�̈_� %i�1lx$í
�̀¦ [O�"î
�l� 0AK�"f �<Æ_þv�ª�d��(Learning
Style)_� 6 x#Q\�¦ ��6 x�%i���. �<Æ_þvõ� $í
���õ�_� �'a>�\� e��#Q"f_� ���½̈��H

Gordon Lawrence(2000)��H MBTI_� 16��t� $í
��� Ä»+þA\� ���Ér �<Æ_þv ~½ÓZO�
õ� �§Ãº~½ÓZO��̀¦ ]jr��%i���. s��Qô�Ç ���½̈��H Keirsey(1978)\�"f��H MBTI_�
16��t� $í
��� Ä»+þA�̀¦ �-Áº 4��t�_� l�|9�Z>��Ð Ä»���#� ½̈ì�r�l�l� #Q�90>
4��t�l�|9��Ð��¾º#Q"f���½̈\�¦�%i���. Golay(1982)��H Keirsey(1978)_� 4��
t� l�|9��̀¦ �<Æ_þvõ� �'aº��t�#Q"f ���½̈\�¦ �%i��¦ s�\�¦ ��r� ���Äº d��o����½̈�è

�̂�ëß��Ý¶ �è�©�s� 2001�̧�\� Äºo����� z�́&ñ
\� ú́�>� ³ðï�r�o r�&�"f �<Æ_þvÄ»+þA�̀¦
µ1Ï³ð�%i���. 3�Z4 �̧_��¦��\�¦ ×�æd��Ü¼�Ð�<Æ_þvÄ»+þAçß�\�$í
2[�̧�����\�¦{9�"é¶
ì�ríß�ì�r$3��̀¦ �%i���HX<, Ä»_�SX�Ò�¦s� .004�Ð Ä»_�Ãºï�r .01�Ð�� ����� B�Äº �<Æ
_þvÄ»+þA çß�\� Ãº�<Æ $í
2[�̧ Ãºï�r\�"f Ä»_�p�ô�Ç 	�s��� e��>� ����z�¤��. s�\�¦
��r� ��Êê ì�r$3� �#� �Ð���, '��1lx+þAõ� ½©#3�+þA_� Ä»_� SX�Ò�¦s� .014, '��1lx+þAõ�
�ÃÐ½̈+þA_� Ä»_�SX�Ò�¦s� .001, �ÃÐ½̈+þAõ� s��©�+þA_� Ä»_�SX�Ò�¦s� .007�Ð Ä»_�Ãº
ï�r .05 �Ð�� ����� �<Æ_þv Ä»+þAõ� �<Æ\O� $í
&h� çß�\� Ä»_�p�ô�Ç 	�s�\�¦ �Ð%i��¦, '��
1lx+þAõ� s��©�+þA, ½©#3�+þAõ� �ÃÐ½̈+þA, ½©#3�+þAõ� s��©�+þA ��s�\���H Ä»_�SX�Ò�¦s�
Ä»_�Ãºï�r .05�Ð�� &�"f �<Æ_þv Ä»+þAõ� �<Æ\O� $í
&h� çß�\���H Ä»_�p�ô�Ç 	�s�\�¦ �Ð
s�t� ·ú§��¤��. �ÃÐ½̈+þA_� î̈
ç�Hs� 75.8142, ½©#3�+þA_� î̈
ç�Hs� 64.7410, s��©�+þA
_� î̈
ç�Hs� 58.0180, '��1lx+þA_� î̈
ç�Hs� 53.3088�Ð ��ü< �ÃÐ½̈+þA ¿ ½©#3�+þA ¿ s�
�©�+þA ¿ '��1lx+þA_� í�HÜ¼�Ð Ãº�<Æ&h�Ãº\�¦ ú̧� ~ÃÎ�Ér �¦̀�	כ �̧��÷&%3���. s���H �ÃÐ½̈
+þAõ� ½©#3�+þA\�"f Ãº�<Æ�̀¦ ���HX< )±ú�õ� �7Ho�\�¦ æ¼��HX< s�[þts� �ÃÐ½̈+þAõ�,
½©#3�+þA_� �<ÆÒqt[þts� '��1lx+þAõ� s��©�+þA_� �<ÆÒqt[þt �Ð�� )±ú�õ� �7Ho�, >�íß��̀¦
ú̧��l� M:ë�HÜ¼�Ð ì�r$3�÷&%3���. ½©#3�+þAõ� �ÃÐ½̈+þA�Ér >�íß�\�"f B�Äº �̂>�&h�Ü¼
�Ð Û�¦�¦ e��%3�Ü¼ 9 �7Ho�&h���� ]X���H�̀¦ r��̧ô�Ç ìøÍ��� '��1lx+þA_� �<ÆÒqt[þt�Ér ���íß�

�̀¦ �#� >�íß��̀¦ z�́Ãº�� ú̧��¦ s��©�+þA_� �<ÆÒqt_� Û�¦s���H B�Äº s�/BM $�/BM\� Û�¦

#Q"f���íß��̀¦½+É�9�¦K��̧d�¦�2;/BM�̀¦¹1Ôl���B�Äº#Q§>���. ¢̧ô�Çs��©�+þA_��â

Äº_� Ãº\�¦ ½̈�����H ë�H]jü< Ãº\P�_� �½Ó_� Ãº��H Áº%Á	���������H ë�H]j\�"f �̧

��H �â
Äº\�¦ �� ½̈�#�"f, ½̈½+É�9��H �½Ó ��t� Ãº\�¦ %�6£§ÂÒ'� �� ½̈���H Û�¦s�
\�"f �Ð1pws� �7Ho�$í
õ� �̂>�$í
s� ½©#3�+þAõ� �ÃÐ½̈+þA\� q�K� ±ú���.
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3-5 �̂�×þ�Ãº(@/���ü@�¦) : Ãº�<Æ�<Æ_þv\�"f 1lx&h� r�y���o ��«Ñ_� ò́õ�&h���� &h�6 x ~½Óîß�

���çß�_� �̧y�� ×�æ\�"f_� r�y��s� 	�t����H q�Ö�¦�Ér ��� 83%���¦ ô�Ç��. 1lx&h�r�
y���o z�́+«>_� ×�æ¹$כí
\� @/K� Òqty��½+É Ãº e����. �<ÆÒqt[þt�Ér r�y���o ��«Ñ\� @/K�
�FN&ñ
&h� �<Æ_þvò́õ�\�¦ ]j/BN½+É �¦����s	כ Òqty����¦ e����H ìøÍ���\� r�y���o��«Ñ_�

�<Æ_þvõ�&ñ
\�"f Õª ���̂\� @/ô�Ç ¿º�9¹¡§�̀¦ °ú��¦ e��%3���. Óüt�:r #��Q ��t� s�Ä»
�� e����xt�ëß� �â
Äº\� ������� r�y���o ��«Ñ[þts� Ãº�<Æ&h� ��z�́\� @/ô�Ç µ1ÏÒqt&h�

"é¶o�\� _�K�"f ]j����)a ��s	כ ��m�����H &h�õ� �<ÆÒqt[þts� r�y���o ��«Ñ\� e��ņq

�t� ·ú§l� M:ë�Hs���. s�\� r�y���o��«Ñ\� ÈÒ{9� Êê ��6£§õ� °ú �Ér &h��̀¦ ·ú� Ãº
e��%3���.'Í	P:,1lx&h�r�y���o��«Ñ\�@/ô�Çl�0px\�����1lxl�Ä»µ1Ïl�0px,�ÃÐ½̈l�
0px, Ä»ÆÒ x9� ���¥Æ�]j/BNl�0px, t�y��&h� ���ª�$í
_� l�0pxÜ¼�Ð ì�rÀÓ\�¦ �%i���. �<Æ
Òqt[þt\�>� ô�Ç ��t��Ð ¢̧��H #��Q ��t��� 4�¤½+Ë&h�Ü¼�Ð ���6 x�l��̧ ô�Ç��. ����
"f :£¤$í
\� ú́���H 1lx&h� r�y���o ��«Ñ���&ñ
õ� Áº%Á	\� ×�æ&h��̀¦ ¿º�¦ ÈÒ{9� �Ö¼��

\� ���� �<ÆÒqt[þts� ~ÃÎ��[þts���H ���õ��̧ ²ú���f���̀¦ ·ú� Ãº e����. ÑütP:, 1lx&h� r�
y���o ��«Ñ[þts� �<Æ_þv�� Ãºï�r\�"f ]j/BN÷&#Q�� ½+É ÂÒì�r\� @/K� �§Ãº�� {9��©�

\�"f ]j/BN÷&%3�l� M:ë�H\� �̧ >h¥Æ��̀¦ +þA$í
½+É Ãº e����. !Ó	P:, r�y���o ��«Ñ[þt
_� @/ÂÒì�r�Ér Ãº�<Æ&h� ��z�́\� @/ô�Ç µ1ÏÒqt&h� "é¶o�\� _�K�"f ]j����)a ��s	כ ��m�

l� M:ë�H\� r�y���o ��«Ñ\�¦ #Q�90>� 9 @/Ãº&h� ���¦\� e��ņqK�4R e����H �<ÆÒqt

[þts�s����7áxÀÓ_�r�y���o ¢̧��H1lx&h�r�y���o��«Ñ\�e��ņqK�e��t�·ú§�Ér���õ�s�

��. �Å	P:, �ÃÐ½̈ õ�&ñ
�̀¦ :�xK� _þv1pq�)a s�K���H F�Òqt$í
 r� z�́+«> {©�r�_� r�y���o
��«Ñ\�¦ ¹1Ô��H ��s	כ ��m��� Õª �©�S!��̀¦ ����©���¦ Õª M:_� ���¦õ�&ñ
�̀¦ Òqty��ô�Ç

����H �¦̀�	כ z�́+«>�̀¦ :�xK�"f ·ú� Ãº e��%3���. Ãº�<Æ&h� &ñ
{©��o\�¦ S\�1pq���H ~½ÓZO��Ér
#��Q ��t��� e����HX< Õª ×�æ �Ý¶0A&h� &ñ
{©��o��H ���:�x&h���� �§z�́\�"f ú́§s� s�ÀÒ

#Q4R M®oÜ¼�� &ñ
SX�ô�Ç >h¥Æ����t�\�¦ 0AK���� �:r��� Û¼Û¼�Ð �ÃÐ½̈ z�́+«>�̀¦ :�xK� s�

ÀÒ#Q|9� M: ò́õ�&h���� Ãº�<Æ&h� &ñ
{©��o\�¦ s�ê�r��. Hanna(2001)��H ð1lx&h� �èáÔ
àÔJ?#Q_� ��6 x\�, ���x9��>� >�S\��)a ÅÒ]j, �<ÆÒqt[þts� �©�[jô�Ç &ñ
�Ð\�¦ ·ú���	�
wn= Ãº e����H l��r, ÆÒ8£¤�̀¦ ½+É Ãº e����H l��r, z�́Ãº½+É Ãº e����H l��r, ��Óütçß�_�
�'a>�\�¦ K�$3���¦ ìøÍ%ò
½+É Ãº e����H l��r, ¢̧ ��[O�&h���� Ãº�<Æ&h� [O�"î
�̀¦ ]j/BN½+É
Ãº e����H l��r�� 1lxìøÍ÷&%3�6£§\� Ä»_�K��� ô�Ç��.ñ ���¦ 1lx&h� �èáÔàÔJ?#Q_� ò́
õ�&h���� ��6 xZO��̀¦ ú́���¦ e����. ��Áºo� ú̧� ëß�[þt#Q��� 1lx&h� r�y���o ��«Ñ���̧
�<ÆÒqt[þts� Áº_�p�ô�Ç 9þtaË:Ü¼�Ð��H �<Æ_þv ò́õ�\�¦ ����?/l� #Q§>���. éß�í�Hô�Ç r�
y��&h� a�¦��¹¡§�̀¦ ¹�Ðכ��9 ���H ��s	כ ��m��� &ñ
SX�ô�Ç �<Æ_þv ]X�	�\� _�K� =�G ¹כ��9

ô�Ç ÂÒì�r�̀¦ ]j/BNÜ¼�Ð+� �§¹¢¤&h� ò́õ�\�¦ ¶ú��9�� ô�Ç��. @/ÂÒì�r_� 7£x"î
s��� ë�H
]jÛ�¦s�\�"f ²ú��̀¦ �Ð���"f /BNÂÒ½+É M: ��l� �Ü¼�Ð	כ �è�o\�¦ 3lwr�v���H ��3!�%	כ

K�²ú�Û�¦s��� 7£x"î
�Ér ëß���H ��|ÃÐ[þt_� ���¦õ�&ñ
{9� ÷�r Õª�¦̀�	כ ��l� �Ü¼�Ð	כ ëß�

[þtl�0AK����z�́+«>��¦�¦������H�¹כ�s��9	כ���. Nelson(2000)�Ér ðÃº�<Æ&h����
Òqty���̀¦ ���FG�l� 0A�#� �'a¹1Ï��\�>� r�y��&h� éß�"f\�¦ ]j/BN���H ��s	כ ×�æ¹כ�

��ñ�¦ �%i���. ����"f Ãº�<Æ&h���� Òqty���̀¦ ���FG½+É Ãº e����H ú́§�Ér ��«Ñ[þt ×�æ 1lx
&h� r�y���o ��«Ñ��H íß�Õüt&h���� ~½ÓZO�\� _��>r�t� ·ú§�¦ r�y��&h���� ÂÒì�rõ� f���'a

&h���� :�x¹1Ï�̀¦ :�xK� >h¥Æ��̀¦ s�K�½+É Ãº e������H �©�&h��̀¦ °ú��¦ e����. q�éß� z�́+«>
\�"f "3�ÆÒ��H ��s	כ ��m��� �ÃÐ½̈�<Æ_þv�̀¦ :�xK� Òqty��½+É Ãº e����H Ø�æì�rô�Ç r�çß�ÂÒ

#�ü< ���¦§4��̀¦ :�xK� ��[jy� ¶ú�(R�Ð�¦ ���ª�ô�Ç ~½ÓZO��̀¦ ¹1Ô���Ð��H I��̧\�¦ ]j

/BN��¦ �FN&ñ
&h���� ����y��õ� $í
2[1lxl�\�¦ ]j/BN���H ��s	כ ×�æ¹כ���.


