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1 2 3 4 
1 2 1 2 1 2 1 2 

õ 
 
 
 
� 

��������� ÄņňÈäÓ�Ƴ I 1 2 ǈ ǈ ǈ ǈ ǈ ǈ ǈ 

ÄņňÈäÓŝ 
õ�ŝœ 

������	�� ÄņňÈäÓ�Ƴ II 1 ǈ 2 ǈ ǈ ǈ ǈ ǈ ǈ 
���	����� æô�Ĕşì 2 ǈ ǈ ǈ 2 ǈ ǈ ǈ ǈ 
���	�	��� ƄŪƶĐƕ 2 ǈ ǈ ǈ 2 ǈ ǈ ǈ ǈ 
���	����� bqlLƊĢO�ô�Ĕşì 2 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 
���		���� úÆ�Ňħƕ 2 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 
����	���� ÄņňÈäÓ¬ĦŗŠ 6 ǈ ǈ ǈ ǈ ǈ ǈ 6 30 

 Ƌ 16 2 2 0 4 4 0 6 30 

P 
 
ǉ 
 
S 
 
� 
 
õ 
 
� 

���		���� ƻĮäÓÅŚ 2 ǈ ǈ 2 ǈ ǈ ǈ ǈ ǈ 

żŻĸĴQSZ

fäÓPqS6
Óŉ7#DA6

�M6®�F�

ò6#O1 

���	����� ĪĥäÓÎûŢr 2 ǈ ǈ 2 ǈ ǈ ǈ ǈ ǈ 
���			��� ƻÐúÆäÓÅŚ 2 ǈ ǈ ǈ 2 ǈ ǈ ǈ ǈ 
��������� öŋƄŪƶĐƕ 2 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 
�
�	�	��� ĸ}ŮƋÓ 2 ǈ ǈ 2 ǈ ǈ ǈ ǈ ǈ 
�
�	����� żŻƋŤĲ�@8·ĿŴ 3 ǈ ǈ 2 2 ǈ ǈ ǈ ǈ 
�
�		���� Ķ�¥ÓŢr 2 ǈ ǈ ǈ 2 ǈ ǈ ǈ ǈ 
�
�		�	�� Ķ�¥ÓŢ~ 2 ǈ ǈ ǈ 2 ǈ ǈ ǈ ǈ 
�
�	����� ğĒ¥Óǅōǆ 4 ǈ ǈ ǈ 4 ǈ ǈ ǈ ǈ 
�
�	����� ğĒ¦äÓ 2 ǈ ǈ ǈ 2 ǈ ǈ ǈ ǈ 
�
�	�	��� żŻƍƋ 2 ǈ ǈ ǈ 2 ǈ ǈ ǈ ǈ 
�
�	����� Ź¨ óäÓ 2 ǈ ǈ ǈ 2 ǈ ǈ ǈ ǈ 
�
�	����� ƋŤäÓĿŴŢr 1 ǈ ǈ ǈ 2 ǈ ǈ ǈ ǈ 
�
��		��� żŻĸĴĶ�¥ÓŢr 2 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 
�
��	���� żŻƩ¨ƕ 2 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 
�
������� îù¥ÓŢr 2 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 
�
���	��� ÅŚĨƤ¥Ó 2 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 
�
���		�� żŻĸĴĨƤ¥Ó 2 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 
�
���	��� żŻĸĴƃÀŢr 1 ǈ ǈ ǈ ǈ 5 ǈ ǈ ǈ 
�
������� ĪŸƍƋäÓ 2 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 
�
������� āƀŶ�Ň 2 ǈ ǈ ǈ ǈ ǈ 2 ǈ ǈ 
�
��			�� żŻĸĴĶ�¥ÓŢ~ 2 ǈ ǈ ǈ ǈ ǈ 2 ǈ ǈ 
�
��	���� Ʃ¨ óäÓ 2 ǈ ǈ ǈ ǈ ǈ 2 ǈ ǈ 
�
����	�� ġĭĨƤ¥Ó 2 ǈ ǈ ǈ ǈ ǈ 2 ǈ ǈ 
�
������� żŻĸĴĆ¨ÓŢr 2 ǈ ǈ ǈ ǈ ǈ 2 ǈ ǈ 
�
������� ŘÉťŇäÓ 2 ǈ ǈ ǈ ǈ ǈ 2 ǈ ǈ 
�
���		�� żŻĸĴƃÀŢ~ 2 ǈ ǈ ǈ ǈ ǈ 9 ǈ ǈ 
�
������� QSZfƍƋäÓ 2 ǈ ǈ ǈ ǈ ǈ 2 ǈ ǈ 
�
����	�� ňÈƍƋäÓ 2 ǈ ǈ ǈ ǈ ǈ 2 ǈ ǈ 
�
������� żŻĸĴQSZfäÓ×ǃ 1 ǈ ǈ ǈ ǈ ǈ ǈ 3 ǈ 
�
������� ŻŋĪƶ 2 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 

 Ƌ 62 0 0 8 20 19 25 5 0 

P 
ǉ 
S 
� 
Ƭ 
ă 

���	����� ¥Ó I 2 ǈ ǈ ǈ 2 ǈ ǈ ǈ ǈ 

#6��A 7 ®
��tF�ò6

#O1 

�
������� äÓÅŚ¥Ó 2 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 
�
������� żŻĸĴĆ¨ÓŢ~ 2 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
�
������� äĦd_qRgo\ 2 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
�
������� ĸĴňÈúÆÓ 2 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
�
���	��� ĸĴĪ¾äÓ 2 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
�
������� ƋŤäÓĿŴŢ~ 1 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
�
����	�� ƋŤäÓĿŴŢs 1 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
�
������� żŻĸĴQSZfäÓł�ƖųŢr 1 ǈ ǈ ǈ ǈ ǈ ǈ ǈ 1 
�
����	�� żŻĸĴQSZfäÓł�ƖųŢ~ 1 ǈ ǈ ǈ ǈ ǈ ǈ ǈ 1 
�
������� żŻĸĴQSZfäÓł�ƖųŢs 1 ǈ ǈ ǈ ǈ ǈ ǈ ǈ 1 

 Ƌ 17 0 0 0 2 2 0 12 3 

¯ 
ŵ 

 ƒƿƺŨĿŴ 1 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
ǅĳǆ  ŊĦĵ¨×Ŵ 1 ǈ ǈ ǈ ǈ 2 ǈ ǈ ǈ 

 Ƌ 2 0 0 0 0 2 0 2 0 

Î 
Ó 
Ʒ 
ƥ 
č 

M220 ƥŰ�¥Ó 2 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
ŹŌƬă 
ÎÓƷ�Óð
5®�FƏÕ
'C1 

M1633 Ķ�¥ÓłƕŢr 2 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
M1637  óäÓłƕ 2 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
M1653 ĸĴĨƤäÓ 2 ǈ ǈ ǈ ǈ ǈ ǈ 2 ǈ 
M1634 Ķ�¥ÓłƕŢ~ 2 ǈ ǈ ǈ ǈ ǈ ǈ ǈ 2 

 Ƌ 10 0 0 0 0 0 0 8 2 
(ĳ) 
 

3è6Ì�;5×ĕ'CäÇ×ŴO 2è6ƤżþƆÓǇ3è6ƃưþƆÓF�Mſ�OǇ1®�O%MƏZC1 
Ğ®�7¬Ħƅ�6ÚƙÍN6C�ǇĞ®�7õ�5ľCC>6O%M±BĀ�1 
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�: 

�KM�$!�q I (1)   1 

1' 
+: 

�KM�$!�q II (1)   1 

2' 
�: 

 sD$!�T (2) 
B>$!�1X� (2) 
H�\h! (2) 
cbhYEuxw�I^ (1.5) 

 

7.5 

2' 
+: 

%-�8V) (2) 
f[r6j (2) 
 

s 0�$!�T(2) 
cbhYEuxw�I^ (1.5) 
G��!X� (2) 
G��!X� (2) 
;7�!�P� (4) 
;7�$! (2) 
cbih (2) 
a��,$! (2) 
hY$!I^X� (1) 

�! I (2) 
 

24.5 

3' 
�: 

���yg=v
-�8V) (2) 
 

öŋƄŪƶĐƕ (2) 
cbHFG��!X� (2) 
cbn�j (2) 
*/�!X� (2) 
�TAm�! (2) 
cbHFAm�! (2) 
cbHFe�X� (1) 
B`ih$! (2) 

$!�T�! (2) 
 

19 

3' 
+: 

0�
L@j (2) 3d_	L (2) 
cbHFG��!X� (2) 
n��,$! (2) 
<CAm�! (2) 
cbHF5�!X� (2) 
S�ZL$! (2) 
cbHFe�X� (2) 
{}~�ih$! (2) 
M�ih$! (2) 
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4' 
�: 

 cbHF{}~�$!"t (1) 
bOBr (2) 

cbHF5�!X� (2) 
$?���|��� (2) 
HFM�0�! (2) 
HFB�$! (2) 
hY$!I^X� (1) 
hY$!I^X� (1) 

13 

4' 
+: 

  cbHF{}~�$!J�k]
X� (1) 
cbHF{}~�$!J�k]
X� (1) 
cbHF{}~�$!J�k]
X� (1) 

3 

4' 
(l') 

�KM�$!�?RW (6)   6 

��6 16 62 17 95 

ĳ1)� ŝœ¸6ð6 (� ) �6ĐÑ7®�ĐFƁ'1 
ĳ2)� żŻƋŤĲ�@8·ĿŴ7 2è¢Ĝ�@8ðĜFƢ%MƴƖADǇ®�Đ7 3®�N6C�Ǉ

�ÖtǇ1.5®�E/µÓĜ5�"MƁƌ%M7C1 
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<
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Z
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+

Z
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9

:

�

�

�

H

�

S

R

]

�

Z

!

&

�

�

H

�

�

E

4

\

�

�

S

R

;

9

4

\

�

�

S

R

;

9

U

�

H

�

5

P

Y

X

�

�

�

�

�

E

�

�

)

T

O

�

?

S

R

;

9

:

�

�

�

H

�

]

�

�

#

�

�

/

6

4

\

�

�

S

R

;

9

*

�

�

H

�

D

�

J

?

�

�

S

R

;

9

U

�

H

�

w

y

z

�

Y

X

�

�

@

�

Y

X

�

�

S

R

;

9

w

y

z

�

�

�

�

a

R

A

5

_

S

R

;

9

*

�

�

H

�

�

2

~

|
�

x

�

�

{

;

9

@

�

'

�

�

;

9

5

�

�

�

X

I

�

�

<

N

H

�

X

I

�

�

<

N

H

�

S

R

;

9

w

y

z

�

�

�

=

�

[

M

H

�

S

R

;

9

w

y

z

�

�

�

=

�

[

M

H

�

S

R

;

9

w

y

z

�

�

�

=

�

[

M

H

�

�

>

@

�

�

�

�

2

C

G

f q q q q q q q q q q q q q

g q q q q q q q q q q q q q

h q q q q q q

i q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q q

j q q q q q q

k q q q q q q q q

l q q q q q q q q q q q q q

m q q q q q q q

n q q q q q q

d
 d"c
 c"

�

I� ��!$, �
���	0
��&��'���	%1 
(A) Fr�K� ����b�!��
$!�·%#l �^��«&Ng�#����¿]��`Zº��~R���"u&��#�»&°�I�#� 
(B) ����Kj�¬	�F¶j&v�#l ��#
�&�n�¿l �
�K�e��®�¯J&�¢�¿O�£&°�I�#��!�¿�D������t���«&�g�#aT&m���
#� 

(C) \¸��±��#§b�S�^�&Ng�#����¿�rU�e�#�¤&��#� 
II�)(���� ����"/��+	�� 

(D) qb¿Sb½xs¿{²� ��LSb��i�Sb&Y�¾� �����~�·�#Qµ[v��ª�l &�¤�¿
$!&cZº�i���#�S&Ng�#� 
(E) )@6<B.&���c¼2B.P���ª¤y¿'@.B503&R���±M�k_W¹�h¡�k_P�l &°�I�#� 
(F) c¼�&¥�A´��¿�z�¤y&±�����­&fb���d�#�S&°�I�#� 

III� )(������	-#�.-�*�'� 
(G) �~R�l �¥�A¦¥�h¡�*,1:fb��»&°�I�#� 
(H) C�!$�¨º�e���!¤|�u}&���´��#�S� �����w��¨º&�o�#�S&Ng�#��
(I) H��V©��GE&³�#���h¡�)9<4(B*=@�S� �7?-@1B*=@�S¿�!��>B/B*07&�p��GE&X"���#85B+;@3�S&°�I�#��
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hs�� MC� 3�2������ hs��J� N��QXU<®4�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˂˄ƉǅƝ˧Ǳĉ˧˚ÎΐǍȓɨ 

WVZx ϧǑĵɉ G6 ϧŋû U�/i��v (A),(B),(D) 

ͣ̉p HN. �Ç²���¨Á�œʷe�

 

 

hs�� MC� 3�2������ hs��J� N��QXU<®5�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˂˄ƉǅƝ˧Ǳĉ˧˚ÎΐǍȓɨ 

WVZx ϧǑǨɉ G6 ϧŋû U�/i��v (A),(B),(D) 

ͣ̉p HN. �Ç²���¨Á�œʷe�

 

 

hs�� MC� �1������� hs��J� Y_>l�[�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˂˄ƉǅƝ˧Ǳĉ˧˚ÎΐǍȓɨ 

WVZx ϨǑǨɉ G6 Ϩŋû U�/i��v (D) 

ͣ̉p HN. �Ç²���¨Á�œʷe�

 

 

hs�� MC� �1������� hs��J� ¢�¯j©�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˂˄ƉǅƝ˧Ǳĉ˧˚ÎΐǍȓɨ 

WVZx ϨǑǨɉ G6 Ϩŋû U�/i��v (D) 

ͣ̉p HN. �Ç²���¨Á�œʷe�

 

 

hs�� MC� �1������� hs��J� EM,�¤q7;_>l�[�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˂˄ƉǅƝ˧Ǳĉ˧˚ÎΐǍȓɨ 

WVZx ϩǑĵɉ G6 Ϩŋû U�/i��v (D) 

ͣ̉p HN. �Ç²���¨Á�œʷe�
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hs�� MC� �1������� hs��J� °zXUO��

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx 2 Ǒĵɉ G6 Ϩŋû U�/i��v (A),(D) 

ͣ̉p HN. �Ç²���¨Á�œʷe�

 

 

hs�� MC� �1������� hs��J� wrXUSc�N�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϨǑĵɉ G6 Ϩŋû U�/i��v (B),(C) 

ͣ̉p HN. �Ç²���¨Á�œʷe 

 

 

hs�� MC� �1������� hs��J� °TbPXUO��

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϨǑǨɉ G6 Ϩŋû U�/i��v (A),(D) 

ͣ̉p HN. �Ç²���¨Á�œʷe 

 

 

hs�� MC� �1������� hs��J� `�¢�¯j©�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑĵɉ G6 Ϩŋû U�/i��v (D) 

ͣ̉p HN. �Ç²���¨Á�œʷe�
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hs�� MC� �1������� hs��J� bPZ�t©�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˂˄ƉǅƝ˧Ǳĉ˧˚ÎΐǍȓɨ 

WVZx ϩǑǨɉ G6 Ϩŋû U�/i��v (D),(E),(H) 

f]iK 

ˈ×�Ƒʁ�(1
%0(
%+,-0�

?JWJTJ3WJV>	TC@>4@%@	JL	S< 
�MJMC�

Ȯ˃Ã©ÉϤȮĎ͓ɖϤ�9ACEC4@Ϥ¸Ë

�ÇÀÍ��

WVo5 ̕ǣíȮϤ͓ ɖƝoƄˣ�Ɲ�ik�v

jpɇyyke 

hs8t£ 

ǅƝmζ^�˫goűϕ�͓ɖ^�c|mpϤȮƝo͓ɖƝo˟Ͳjj�`h͗˹ɳ�Ĳˇ

ycȮĎ͓ɖo˟Ͳ}Ǳ͋ij�evvipdȮĎ͓ɖoc|oȂʏj͗˹�É�È�Á�

Ɲ̡yϤw�m 9ACEC4@ ȯʏ�ˇkh�ÍµÅÏ£Î¸Ë�ÇÀÍ�^�ȴʏ�Ϥƣ̡�ΐ

yhĉǪ^�e�

hs8�� 
ȮĎ͓ɖoȂʏ�Ɲ̡yϤ͗˹�É�È�Á�˃͓yhϤ¸Ë�ÇÀÍ�iT��lml�

vje�

hs8�v 

(@­�v) 

)	�ȮĎ͓ɖʏoƄˣ˗lȂʏ�˃͓^�vje�


	�9ACEC4@ ȯʏj¸Ë�ÇÀÍ�oƄˣ�ƝsϤƝ̡ycȮĎ͓ɖo�É�È�Á�¸Ë�

ÇÀÍ�iT�vje 

hsl{ 
Τǈ^�¸ÈÍª�ˇkhͱ̟�̿leycϤ�ÍµÅÏ£�Ĳˇyhʪ̡űϕ�͓TϤ˖

̈́�̿kȮĎ͓ɖʏo˃͓�ʜ|�e�

 

hs¥� 

ϧ�
�È�Í¨Ï�ÆÍϰȮĎ͓ɖd�

�ÍµÅÏ£Î¸Ë�ÇÀÍ��
Ϯ�

9X?=JW ¸Ë�ÇÀÍ�oƄˣϡϬϢϰ�

©Ï£oſ�

Ϩ�

¸Ë�ÇÀÍ�Ěβϰ�Í¢ÏÉdÈ

ÃÏª�� �dF@�Id�©�£d�

Í³�ÇoĂkȴ�

ϯ�

%�

)-�

ȮĎ͓ɖoƄˣϰ�

ω̕ǣȴ˪ǜ�

Γ˰Ðɵȴ˪ǜ�

ȮĎˬī�

ǍǮīȴ˪ǜ�

ϩ�
9X?=JW ¸Ë�ÇÀÍ�oƄˣϡϧϢϰ�

˿ŋl͗˹jĚĪĺ�

Ϫ�
9X?=JW ¸Ë�ÇÀÍ�oƄˣϡϨϢϰ�

̜�Όy͗˹�

ϫ�
9X?=JW ¸Ë�ÇÀÍ�oƄˣϡϩϢϰ�

ΤĮ�

Ϭ�
9X?=JW ¸Ë�ÇÀÍ�oƄˣϡϪϢϰ�

İȲdīǁ�

ϭ�
9X?=JW ¸Ë�ÇÀÍ�oƄˣϡϫϢϰ�

�·ÉÏ¥ÍjζȮ�

d�§88l{ 
ɉε×n�sɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳϤȓɨ

×oʪ̡ϤÊ¾ÏªϤȓɨĪǋʼʎ�̓Šyh̿le 

i�m/H�m ΛƢ̊é^�e 

U��¨ 

ͱ̟~ʪ̡oͽűϤ¸Ë�ÇÁ˜ͭlkmοȾǲz�e 
ƺƥϰ���ª�
 Şϙ / ξ /+
 Şƥ�

ENU2(1
%0(
%+,-0�

8VJRU2?JWJTJ3WJV>	TC@>4@%@	JL	S<�
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�

� �

hs�� MC� 3�2�
���� hs��J� N��QXUFs���

hs��E> ưȨȫ̩˧˚ ��8�? Ž˂˄ƉǅƝ˧Ǳĉ˧˚ÎΐǍȓɨ 

WVZx ϪǑĵɉ G6 Ϩŋû U�/i��v 
(A),(B),(C),(D),(E), 

(F),(G),(H),(I) 

f]iK 

̲̰ʙʓ��¨ÁǅƝ�Ï� 

şȫŮ 
�MJM

C�

��¨Á͗ˎƝϤ̲̰ʙʓʕþǅƝϤ̲

̰ʙʓΗĿĳǫǅƝϤɳ̪��¨ÁǅƝϤ

ɫΒ��¨ÁǅƝϤ˅ˆ��¨ÁǅƝϤ

̲̰͛͗Îʙʓ˄ƉǸƆƝ�

WVo5 

ŉɨyimĉǪ^vTưȨȫ̩˧˚o̓

ŋûō /-�ïÒ�˲ϩǑǘoǨɉ͠Ϝ

̋àȾyimĉǪyhk�vjeƿĉ͜

Ŝ̤p˲ϪǑǘoϪɅįȸm˖̈́^�e�

hs8t£ 

̲̰ʙʓǅƝŕsv�mζΓ^�ͯīΧmfkhşȫŮpˠ˭¨Ï¿�Ȝˤ^�oiϤƿĉ

̤pΛƢΝȇyϤȊǢȫŮoȌƳoÓiˠ˭�̿kϤƆŦɃ�Ř�̝|Ϥ¸Ê¡Í¨Ï�Æ

Í�̿lelnϤƿĉ̤p̫�ˠ˭¨Ï¿�Ȝɠ^�vj}iT�(voƇŠpɄįmϤȊǢ

ȫŮm˜ͭovj)e 

hs8�� 
ɋ͓ʊűϕmƯ^��¸ËÏ¥oȴʏ�˃͓yϤëèmƯyh̎ɗ�ͩȺyϤͳͮ�̿m�

̇Ϙ�Ϙle�

hs8�v 

(@­�v) 

)	�̲̰ʙʓǅƝjv�mζΓ^�ͯīΧoˠ˭ĿŤ�ȅȟ^�e�


	�ċıoͫϕpɆ^�űϕʳ�˗ˢm˃͓iT�e�

+	�˧Ɲ˗mƗǢjͥ|���ȂʏiϤċıoűϕmƯ^�̎ͮ�ƳrâpiT�e�

,	�ˠ˭ǿɗ�Ǣ͢īΧmζ^�Ƅˣ˟Ͳ�Ɇ^�ëèpͪ�i}˃͓iT��lmϤÊ¾

ÏªmŘ�̝|�vjpĪɒ�e�

-	�%̫˳oƆŦɃ�}jm¸Ê¡Í¨Ï�ÆÍ�̿kϤͽ˔ǲ˶mƯyh˗ˢmŶ˶iT�e�

hsl{ 
˲ϪǑǘoϪɅmȁƽˠ˭ƥ�ʊơyϤşȫŮo�˛Șˠ˭ȌƳ�řthŉɨͮȯ�Ř�̝

|�eycϤŚϒ͠űȾmnt�¸Ê¡Í¨Ï�ÆÍȂʏmfkh}˛ȘȌƳ�řt�e�

hs¥� 

ϧ� ˠ˭ϕ˚Νơ� Ϫ� ƆŦɃ�ͮȯ�Ƃ˳�

Ϩ� ȯʾͬɝ� ϫ� ¸Ê¡Í¨Ï�ÆÍȂʏ�

ϩ� ƣϜϤ͓ɖ� � �

d�§88l{ 
ȷǍmnt�ŉɨˠ˭oŘ�̌zȴ~ŉɨͮȯoĠƩϤn�sŚϒ͠űȾoʼʎ˴m��̓

Š˗mİȲ^��

i�m/H�m ȌƳȫŮpΛƢȌˤ^�e�

U��¨ şȌƳȫŮpοȾřtìt�eƺƥpȌƳȫŮmˢͥovje�
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  hs�� MC� 0�������� hs��J� ~3�¥U�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϨǑĵɉ G6 Ϩŋû U�/i��v (D),(G) 

f]iK 

Ɋɐ�� ė�

(1
%0(
%+,-
�

TRV@=J3WJV>	TC@>4@%@	JL	S<�

�MJMC�
̑͗īɖdˢʿÃ©Édșơdɦ

ơ�

WVo5 
ˢʿ̑͗oƄˣ�˃͓yhk�v

jpɇyyk�

hs8t£ 

ʙʓ��¨ÁǅƝmnkhÔˢƣǶ�Ɇ^�ˁ͵mͿŷ^�ɬglűϕ�͓ɖ^�c|m

pdȮ˃̑͗Ɲ˗l˟ͲpǱ͋ij�eɍͱ̟ipϤˢʿ̑͗ƝoƄˣmfkhƝ̡yd

ʙʓīΧmnt�̑͗īɖoȴʏͮ�ĉǪ^�e�

hs8�� ˢʿ̑͗ƝoƄˣ˟ͲjdʙʓīΧmnt�̑͗īɖoȴʏͮ�ĉǪ^�e 

hs8�v 

(@­�v) 

1) ʙʓǅƝmnt�©Ï£ĩ˃ȴʏϡǐžÎīȬÎǘȮīǈÎŶǌj˜ζ˴Ϣ�ĉǪ^

� 


� ˢʿÃ©ÉoƄˣ�˃͓^��

+� ̑͗˗șơjɦơmfkhoƄˣ�˃͓yȴʏͮ�ĉǪ^��

,� �ÀÅÊÏ�ÆÍϡƣϜ˗īɖʏϢoƄˣ�˃͓yȴʏͮ�ĉǪ^��

hsl{ ɿŶΤǈ^�¸ÈÍª�×ǰmȓɨ�̿leɿŶoȓɨoɄǨmp˿ŋlʪ̡�̿le�

hs¥� 

ϧ�
ʙʓīΧmnt�Ôˢƣˁ͵j©Ï

£̈́ˁȴʏϧϡǐžÎīȬÎǘȮīǈϢ�
ϯ�

ɮɍīǈϨϰɷ͎īǈoǐžĎoņε 

șơÎϻīǈ�

Ϩ�
ʙʓīΧmnt�Ôˢƣˁ͵j©Ï

£̈́ˁȴʏϨϡŶǌj˜ζϢ�
)(�

ɮɍīǈϩϰɷ͎īǈoīȬoņεș

ơÎ��ϨÝīǈ�

ϩ�
ˢʿoƄˣϧϡϏĮ̌zŠ�`Îâ͵

jɮɍˮεϢ�
))�

ðͩɦơϧϰɆǺʃʧjpÎɾʀʿoɦ

ơ�

Ϫ�
ˢʿoƄˣϨϰυȬīǈζȮ 

ãώīǈÎ¾�¢ÍīǈÎÐɬīǈ�
)
�

ðͩɦơϨϰɷ͎īǈoǐžĎoɦơ�

ϫ�
ˢʿƍȮjˢʿīǈϧϰˢʿƪǘζȮ

ϡÐɬīǈÎɷ͎īǈϢ�
)+�

ðͩɦơϩϰɷ͎īǈoīȬoɦơÎǘ

ȮīǈoΛŠǘoɦơ�

Ϭ�
ˢʿƍȮjˢʿīǈϨϰϨƍȮīǈ 

ϡϨƍȮɷ͎īǈÎŧΉīǈlkϢ�
),�

ðͩɦơϪϰ°Í³ÇÂªÈ¦�ɦơ

ϡ�ÉÃ�Ë¶Î�ÀÉ°¶ɦơϢ�

ϭ�
ˢʿÃ©ÉoɄƷșơ�

)-�
�ÀÅÊÏ�ÆÍm��īɖϡÃÍ¨�

ÉËʏϢ�

Ϯ�
ɮɍīǈϧϰ×ǰĎɩκơ˃Îɾʀʿ

oņεșơ�
�

�

d�§88l{ 
ɉɌo˳͚͠Ϝm��ȓɨo˃͓ǘ�͟ą^�eǿ̙͟ąp͠ϜoǪʳÎȓɨ×oʪ̡Ê

¾ÏªÎȓɨĪǋʼʎ�̓Šyh̿le�

i�m/H�m 
ƦǄĜˌϰƄɍ̑͗ƝϤɆȰηϤ)111ϱɥɐ̵ğϤϞɲǒρϰ¿É�¶͓ɖϤȷ˧ȄΓϤ

)1/1	�

U��¨ ͱ̟ȷoϧϭȾo�ϧϯȾyi��¶���ÌÏj^�eƺƥ2ϾϿЀЁ 
 Şϙ . ξ .+, Şƥ�

�

� �
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hs�� MC� 0�������� hs��J� ��¥�{6�9I���

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx 2 ǑĵɉÎǨɉ G6 3 ŋû U�/i��v (D),(G) 

f]iK 

ǀŚ�� Ƿ�

(1
%0(
%+,.)�

CJVJ3WJV>	TC@>4@%@	JL	S<�

śǄ�̴Ɯ�

(1
%0(
%+,,0�

O@=@TJBJ3WJV>	TC@>4@%@	JL	S<�

�MJMC�

ĶþoĺƝϤʘþϦȝĺþoĺ

ƝϤƟơǶϤ̲̰ʙʓɳŴ��¨

Á 

WVo5 

ȮƝϤĺƝϤʕþĺƝ�˃͓yh

nrvje 

hs8t£ 
̲̰ǅƝ�ƝtÒiǱ͋jl�̲̰mζ^�Ƅˣ˗l˟Ͳ~ͯ͗˹ʏϤycʃÒ~ʃ×mʘ

otʘþoǐ̓jƟơϤǬŐĺ͗˹ʏϤǬŐǶ̪oİơʏmfkhƝ̡^�e�

hs8�� ̲̰ǅƝmζ^�ͯơ̟Ϥͯ͗˹ʏϤʘþoǬŐǶ̪mζ^�Ƅˣ˟Ͳ�Õm�e�

hs8�v 

(@­�v) 

)	�̲̰mζ^�ͯơ̟Îͯ͗˹ʏ�̡Ǫ^�e�


	�ʘþoǐ̓jƟơoÂ�­�Á�˃͓^�e�

+	�ȔʃΨ͗˹mζ^�΋ú͗˹ʏn�sao͗˹ȂϏ�˃͓^�e�

,	�ǬŐǶ̪mζ^�ͯ͗˹�˃͓^�e�

-	�ʘþoƟěǶjǬŐǶoζĆ�˃͓^�e�

hsl{ 
̲̰ʙʓ��¨ÁǅƝ�Ï�mhĀǿyc¨��ªmǩehȓɨ�Ε|�jj}mϤƄɍ˗

l͗˹ʏmfkhʪ̡�̿le�

hs¥� 

)�
̲̰mζ^�ͯơ ϡ̟Ƅ̕ϤÚ͋ƭʏ˴

o̲oǣʼmζ^�ͯơ̟Ϣ�
1� ǬŐĺ͗˹ϡωȡĔȾǬŐǶϢ�)��


� ǔÿƝ˗ͯΨo͗˹ʏ� )(� ǬŐĺ͗˹ϡωȡĔȾǬŐǶϢ�
��

+� ȔʃΨn�sͯĆȮoơ̟� ))� ß̱͗˹jˬΨʤǘ��)��

,�
ʘþoǐ̓jaoƟơǶϡʕþoŻĺϤ

ʘĺoǶͽϤÂ£ Í£Ïoơ̟˴Ϣ�)��
)
� ß̱͗˹jˬΨʤǘ��
��

-�
ʘþoǐ̓jaoƟơǶϡʕþoŻĺϤ

ʘĺoǶͽϤÂ£ Í£Ïoơ̟˴Ϣ�
��
)+� ʚʃ͗˹ϡȡĔȾǬŐǶϢ�)��

.�
΋úˬīʏϡ̲̰mζ^�ͯ͗˹mˇk

�΋úˬīʏϢ�
),� ʚʃ͗˹ϡȡĔȾǬŐǶϢ�
��

/�
ȔʃΨ͗ ϡ˹ȔʃΨ͗˹ȂϏn�sȔʃ

Ψ˴ɂ̕ŹϢ�
)-� ̲jʙʓɫΒʺoƟěǶjǬŐǶ�

0� ΕʃϡΕʃ̞ͯ͆n�sΕʃ͗˹Ϣ� � �

d�§88l{ ǿ̙͟ąp×ε͠Ϝn�sɉɌ͠ϜoǪʳϤȓɨ×oʪ̡Ê¾Ïª̎ɗ�̓Šyh̿le�

i�m/H�m 
˃̲̰ͮǅƝϡÒǇϢϡƐØςĈϤʙȯƅϢ�

�

U��¨ 
ͱ̟ȷo - κmͽű�řtìt�e�

ǀŚϰ���ª 
 Şϙ / ξ /+- ŞƥϤśǄϰ���ª 
 Şϙ . ξ .+( Şƥ�
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hs�� MC� 0�������� hs��J� }7BU�N�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϨǑǨɉ G6 Ϩŋû U�/i��v (D) 

f]iK 

Ɵɓ�� ʬ�

092-802-3449�

JWMX3WJV>	TC@>4@%@	JL	S< 

�MJMC�
˃ǹʕþoĺƝϤʢϤͽΨjΗĿΨ

oćƛϤ�¯É�ÏćƛĴ 

WVo5 ȮƝϤĺƝ�˃͓yhnrvje 

hs8t£ 

ʙʓmnkhΗĿ�̿l̲̰~ʙʓɫΒʺmĀˇ^�ĺoșơ�̿lc|mpϤŧŸoʕþ

oǶͽmζ^�˟ͲpǱ͋ij�eycϤʌǄϤʙƁj�kpƐʂoʻǶ�˃͓yϤƟěo

f˄ƉmΤǾycŽ˂˄Ɖ�ćȋÎĹΒ^�c|m}ϤʕþΗĿoÂ�­�ÁmƯ^�˟Ͳ

pÔŜɴjlehr�eïÒo�llűϕ�Ř�ȃm�ǅƝ̤�̩ǿ^�c|mϤɍȓɨi

pϤʕþĺƝoƄˣ�Ɲ̡^�e�

hs8�� ʕþĺƝmζ^�Ƅˣ˟Ͳ�Õm�e�

hs8�v 

(@­�v) 

)	�ʕþoǶͽmζ^�Ƅˣ˗l˟Ͳ�̡Ǫ^�e�


	�ʕþoΗĿϤŻĺ˴mζ^�Ƅˣ˗l˟Ͳ�̡ǪyϤʕþoΗĿȴ˪ǜ�˃͓^�e�

+	�Αǘ¾¨Í�ÄÉϤʕ�ζȮϤ͉̇Αǘ¾¨Í�ÄÉ�˃͓^�e�

,	�ʢmζ^�Ƅɍ˗lơ˃~ʢΗĿ�˃͓^�e�

hsl{ 
̲̰ʕþĺƝn�sÓ͚œ̣Ƀ�ƄmĀǿyc°Ïª�×ǰjyhϤëmΤǈ^�¸ÈÍª

�ˇkhͱ̟�̿leycʪ̡}ϓ̚m̿le�

hs¥� 

ϧ� ̔ͮϰʕþoǶͽ��ƪǘϤ̀ ǶϤŻ̘Ƕ�� ϩ�

¾¨Í�ÄÉʕ�ϰΑǘ¾¨Í�Ä

ÉϤʕ�ζȮϤ͉ ̇Αǘ¾¨Í�ÄÉϤ

Ƅɍ˗l͉̇¾¨Í�ÄÉoăϤ̌ z

Š�`ʕ�Ϥ+�ɵė¾¨Í�ÄÉʕ

�ϤίĖm��ȴʏϡ, ŶϢ�

Ϩ�

Ð̮˃ͮϰʕ�o͓ɖϤĻΑǘϤʕþ͋

̇oƍǣϤΓ̒oǜϤΗĿȴ˪ǜoƄˣϤ

ºÉ®Ï�oơ˃ϤΗĿΨoơ ϡ˃. ŶϢ�

Ϫ�

ʢΗĿϰǭ˄Ϥ�ªÏ��oơ˃Ϥ�

É´Íoơ˃Ϥ¹ÉÁ¼É§oơ˃Ϥ

ͦƳΑǘϤʢoΗĿϤʢĮϤʢƾϡ,

ŶϢ�

d�§88l{ 
ϨǑǨɉoɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳϤȓɨ×

oʪ̡ϤÊ¾ÏªϤȓɨĪǋʼʎ�̓Šyh̿le�

i�m/H�m 

)	�ʕþĺƝ���������ϡ͊ǀůˌϤȷĭǅɨȳ̦˥Ϣ�


	�̲̰ʙʓǅƝoc|oʕþĺƝĚβ�ϡʉːęƶϤ̲̰Ȅ̀ŊöϢ�

+	��CM=XMCWJVRL>ϡ�	�!JV.��6JV.=RMPN�FWRAN=>R?C�B=N>>Ϣ�

,	�ʃ˃Ɲ �ϡɧɓÐΡϤɥŅĪʹϢ�

-	�ʃ˃Ɲʪ̡ϡ̶ɊǧƒÎɧɓÐΡϤɥŅĪʹϢ�

.	�ʕþĺƝϡȷΧǓˌϤɈĊɃǗϢ�

/	�ʃ˃Ɲʪ̡ϡɆˈɷęÎ×åɷĴϤɓçχɳƐƝĪʹƹ�

U��¨ 

ͱ̟ȷo )/ Ⱦo� )1 Ⱦyi��¶���ÌÏj^�ea�ïƎ}Īɒ�dtƯǲ^�pϤ

ƺƥmÔżoƇŠ}j�oiϤâĵmżƥokloűkŠ�`�vjpɇyyke�

ƺƥϰ���ª�
 Şϙ . ξ .+) Şƥ�
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 hs�� MC� 0�������� hs��J� }7BU�4�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϨǑǨɉ G6 Ϩŋû U�/i��v (D) 

f]iK 

Ɵɓ�� ʬ�

(1
%0(
%+,,1�

JWMX3WJV>	TC@>4@%@	JL	S<�

�MJMC�
˜úĴϤş˫ʕ�oȈȆϤƾʕj

ÞʕϤ̀ǶʕþoĺƝϤ̢j̢Į 

WVo5 
ʕþĺƝ˲Ð�˃͓yhk�v

je 

hs8t£ 
̲̰ÎʙʓɳŴn�saoșΕ̞͆oy��oʕ�jʕþĺ�˃͓^�c|oƄˣjyhϤ̢

˃ͮn�s̀ǶʕþĺƝ�Ɲte�

hs8�� 
̢y��oʕ�n�s̢mĀˇ^�ĺÎÃÏÂÍªϤ̀ ǶʕþoƄɍ˗ǶͽϤÊ�°É�Ȯo

Κkm��ʕ�oʻǯϤÞʕoǶͽlk�ĉǪ^�e�

hs8�v 

(@­�v) 

)	�̢mĀˇ^�ĺÎÃÏÂÍªoʆ|ȴ�˃͓^�e�


	�̢oy��mǭ˄p˖˅^�Â�­�Á�ͩȺ^�e�

+	�¬´�Î�ªÏ��ȴ˪ǜoőƪ͓oƳĪΘ˪�˃͓^�e�

,	�­ÅÏªÍòǶȴ˪ǜ�ˇkcȢȥǲĺoʆ|ȴ�˃͓^�e�

-	�Ɖˏƾoʺ˃˗ǺŨ�˃͓^�e�

.	�Ê�°É�ȴ˪ǜoƳĪΘ˪�˃͓^�e 

hsl{ 
Τǈͺȱ�ˇkcͱ̟ǣǜj^�eΦ͋l˸ȁ�ȫŮpɕɃyϤƝ˅pa��ūŵyff̫�

oȂiΤǈͺȱmɃTΊ{ȴǜm��ȓɨ�̿le�

hs¥� 

ϧ� ̢ſö́yȴϤȝĺÎȆĺĆȮoơ̟� Ϯ� Ɖˏƾ˃ͮϤǐɕoƉˏƾ�

Ϩ� ˴͒ĤĖϤ·Ç���oĜǜ� ϯ� ˬīſƉˏƾȴ˪ǜ�

ϩ�
̢oy��mǭ˄p˖˅^�Â�­�

Á�
)(� Ê�°É�ȴ˪ǜϤÊ�°É�ǲĺ�

Ϫ� ̢̺˃ͮ�
 Ŷ�� ))� ÞʕƉˏƾĠoΑǘīǈ�

ϫ� + ɵė̢˃ͮ� )
� Ǩʕn�sȆĺ�

Ϭ�
Ê�°É�Ȯjʕ�o˜úĴϤ­ÅÏª

ÍòǶȴ˪ǜ�
)+� ɉɌ͠Ϝ�

ϭ�
¬´�Î�ªÏ��ȴ˪ǜoőƪ͓n�

s΋ú͓�
 Ŷ��
� �

d�§88l{ ͱ̟m 
'+ ïÒĪǋyc̤mƯyhɉɌ͠Ϝ�ƣȵyϤɉɌ͠Ϝo͟ʳ�ǿ̙j^�e�

i�m/H�m 

ȫ˧Ƀϰʽ̫mĀǿycͺȱ�Τǈ^�e�

œ̣ŹɃϰƏȮj�eş̫i�rɦ͘yϤ̫īmjec}o�;Ě^�j�keămqϤïÓ

o�ll}o�̻|�e�

ÎȷΧǓρϰʕþĺƝϤɈĊɃǗ�

Î͊ǀůˌϰʕþĺƝ���������Ϥȷĭǅɨȳ̦˥�

U��¨ 

ͱ̟ȷo )/ Ⱦo� )1 Ⱦyi��¶���ÌÏj^�ea�ïƎ}Īɒ�dtƯǲ^�pϤƺ

ƥmÔżoƇŠ}j�oiϤâĵmżƥokloűkŠ�`�vjpɇyyke�

ƺƥϰ���ª�
 Şϙ . ξ .+) Şƥ�
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hs�� MC� 0�������� hs��J� nkBU²�³�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϨǑǨɉ G6 Ϫŋû U�/i��v (D) 

f]iK 

Ɵʮ� ǒν�

092-802-3455 

yasuzawa@nams.kyushu-u.ac.jp�

�MJMC�

ǲĺϤ`�ȲĺdɂuÃÏÂÍªd

r_zϤɤoǝǟ�ÎŻ̘Înz

�Ϥp�oɂuϤǡǶþ�

WVo5 ly 

hs8t£ 

ɳɢ~ɫΒʺoǠǘ͛͗�̿lc|mpϤɏȱmĀˇyhk�ǲĺ~r_z�͟ą^�˟Ͳ

pǱ͋ij�evoȓɨip΢ɏmĺpĀˇycjTm˖˅^�ǲĺÎr_z~ƍǣ�͓ɖ

^�ȴʏoƄˣ�ĉǪ^�e�

hs8�� 
ɳɢ~ɫΒʺoǠǘ~ȍĿ�̣mcɫΒ͛͗oƄɍjl�ɏȱĺƝ�ĉǪyϤ˿ŋlɫΒǅ

Ɲmζ^�űϕ͓ʊmǲˇiT�̪ĺ�Ϙle�

hs8�v 

(@­�v) 

ǐ̓ɑòϤǲĺÎr_zoǶͽϤ¶¦�oʏĴdΗĿƝ˗ζĆǜ�ƄˣjyhϤǝǟÎŻ̘Ϥ

nz�Ϥɂu�řt�΢ɏoǲĺjƍǣ�͟ą^�þ̂�ĉǪ^�jj}mϤƄˣ˗lűϕ

mΛˇiT�̪ĺ�Ϙle�

hsl{ ȫ˧Ƀmaehͱ̟yϤɿŶʪ̡ycpƴ¨�ª�ƣȵ^�e�

hs¥� 

)� Ƅɍ˗âώ� 1� p�oɂu˃ͮ�


� ĠĺjƎĺ� )(� `�ȲĺjɂuÃÏÂÍª�

+� ǲĺdŠǲĺjĺoΫ�Šk� ))� p�oƍǣjr_z�

,� ΗĿƝ˗ζĆjr_z� )
� ȲϊϨɵÃÏÂÍª�

-� ɏȱoǠwdĶǶjǠǘ͛͗� )+� p�o`�Ȳǲĺ�

.� ΄ĺ�řt�ɤjªÇ�� ),� p�oƍǣjc�z�

/� ɤonz�� )-� Ôψơp��

0� ǐϊǲĺjϩɵėǲĺ� ).� ɉɌ¨�ª�

d�§88l{ 
ƴ¨�ª�͉ȮŶ̿ljj}mϤϨǑǨɉoɉɌm˳͚͠Ϝ�̿le�

ɉɌ͠Ϝ /- ʳϤƴ¨�ªoʳȮ 
- ʳoŠ͗ )(( ʳʥʳjyϤ.( ʳïÒ�Šɟj^�e�

i�m/H�m ȫ˧ɃϰƄˣɏȱĺƝϡϞɲǒødˍˈΕd͒ʓÐĝ̸ϤƃϗϙϢ�

U��¨ 

ƺƥϰ���ª �� Şϙ / ξϭϨϯŞƥϤ�

E8!ϰ(1
%0(
%+,--��8%VJRU2�CJ>@aJBJ3WJV>	TC@>4@%@	JL	S<�

iϤͱ̟ĉàǨycpżƥȾmοȾͽű�řtìt�e�
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hs�� MC� ���)� hs��J� nkCXU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx 2 ǑǨɉ G6 2 ŋû U�/i��v (B), (C),(D),(E) 

f]iK 

Ǩ̼� ʖã 

092-802-3457 

gotoh@nams.kyushu-u.ac.jp�

�MJMC�

ɏȱoɫΒǰ̛Ϥɏȱ͠ϜʏϤ

ʰʲϤʸ÷ƳϤ̇ɏ͈ΒϤʨȘ'Ș

ŠϤ˅ˆ˺˃�

WVo5 
ȮƝϡʻmǮˬīϤǮīȴ˪ǜϢ

�˃͓yhnrvjϥ�

hs8t£ ƐſήɫΒʺo͈ĀmǱ͋lϤɏȱϡʻmήϢjĻǅȴʏmζ^�Ƅˣ˟Ͳϥ 

hs8�� ήoǶͽϤ��ĻǅϤʨȘϤωˡƋɦɝmζ^�Ƅˣ˟Ͳ�ĉǪ^�ϥ 

hs8�v 

(@­�v) 

1. Ωƽmζ^�Ƅˣ˟Ͳjέήoʻǯ�˃͓^�ϥ 

2. ʨȘmζ^�ƄˣâώϡʨȘʏϤʨȘĥΩmζ^�Ƅˣ˟ͲϢ�˃͓^�ϥ 

3. ΩƽɏȱoǠǘ͟ąmζ^�͠Ϝʏmfkh˃͓^�ϥ 

4. ʨȘɴλo˫ϖÎθɶƯ˷�˃͓^�ϥ 

5. ʸĬȲĻǅoƄˣâώ�˃͓^�ϥ 

6. ɴλoɦĪȴʏjyhoωˡƋɦɝmζ^�Ƅˣ˟Ͳ�˃͓^�ϥ 

hsl{ 

Τìͺȱ�¨��ªj^�ͱ̟ǣǜϥ¾�Íª�̏�ͱ̟^�oiϤşèiŇīmá̡ÎǬ

̡�̿lvjϥɍͱ̟o˃͓mǱ͋lȮƝÎɏȱĺƝ˴mfkhϤͱ̟ȾmɿŶʪ̡�̿lϥ

ͱ̟ 60 īϣʪ̡ 30 ī�áơϥ 

ͱ̟ζΓâώmfkhˆɨˏo�͡ϕȜĄyhύrʻıͱ̟�ƣȵ^�ƇŠpj�ϥ 

hs¥� 

1 ͱ̟��¤Í� 6 ɏȱǠǘ͠Ϝ 

2 ΩƽɏȱoƄˣâώ 7 ʨȘϰʨȘ΢oĥΩ˗ʻǶϤʨȘɴλ 

3 
ΩƽǠńoȂɼϤΩƽoƍńϡǐ

̓ʼǼŹϤĨź̛̌Ϣ 
8 ʸĬȲoƄˣ 

4 έήɏȱoƄˣâώ 9 ωˡƋ͠Ϝȴʏ 

5 ʨȘϰʨȘoɪ͋,˫goʨȘʏ 10 ơɉ͠Ϝ 

d�§88l{ 

ơɉ͠Ϝ 75%Ϥʪ̡ 20%Ϥȓɨ×oͽ˔ǲ˶˴ 5%j^�̓Š͟ąϥ 

ĪǋȮpͱ̟ƣȵŶȮo 2/3 mʥclkƇŠpơɉ͠ϜořϜ�ͥ|lkϥϡŋûpǱ͋lƇ

ŠpϤ̠Ǒǘmģƿĉ^�vjϥĪǋpͱ̟Ⱦoʪ̡ȜĪ˴iİȲ^�ϥϢ 

i�m/H�m 

ͱ̟ȾmĂˇyc Powerpoint �Ç�«�Ϥͱ̟ˇ Web ��ªi¤�ÍËÏ«Ŝ̪ϥ 

ͱ̟ͺȱϰȚˤi̊é^�ͱ̟ˇ Web ��ªo�ş̫i¤�ÍËÏ«^�vjϥ 

œ̣ŹɃϰΒ̲ǅĀʏϡƔɍʒÛëϤǿǀƅɃǗϤISBN: 978-4-425-71511-4Ϣ 

ʨȘĺƝjaoǲˇϡʡΉɷ̃Ϥý̼ΠǤϤɈĊɃǗϢ 

� � � � � ʨȘÎȘŠȄ̀ĚβϡʨȘƝö̖ϤˆƆĪʹϤISBN: 4-88318-124-3Ϣ 

voëmƏȮoœ̣ŹɃpj�oiϤͱ̟oπmοȾ̊é^�ϥ 

ǸƆ��ªϰȷɍʨȘŊöʨȘǸƆ Í£Ïϡhttp://www-it.jwes.or.jp/index.jsp#page=p1Ϣ 

U��¨ 

ͱ̟̋àǨmͱ̟ƥiͽű�řtìt�pϤiT�dtͱ̟ȾεĠmˬɩ˗mͽű^�v

jϥͱ̟̋àǨïƎmͽű�ǉɇ^�ƇŠpϤâĵm E-mail mh�¾�Íª�Ř�vjϥ 

ƺƥϰ���ª 2 Şϙ 7 ξ 731 Şƥϥ 

�
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  hs�� MC� 0�������� hs��J� ��¦¥�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx 2 ǑǨɉ G6 2 ŋû U�/i��v (D),(G) 

f]iK 

ǀŚ�� Ƿ�

(1
%0(
%+,.)�

CJVJ3WJV>	TC@>4@%@	JL	S< 

�MJMC�
͛͗ʏϤ͎ɟϦɮʧϦƄʧϦʏ͎Ϥ

ʙʓ·Ύ��¨ÁϤȄ̀ŝ 

WVo5 
̲̰͗˹ʏϤɏȱĺƝ˴�˃͓y

hnrvje 

hs8t£ 

̲�͛͗^�c|mpϤƟěǶj̍ʞǶ�ͬŬw`hϤ̲oɫΒjǶ̪�͗ˎ^�Ǳ͋p

j�evoȓɨipϤ̲o͗ˎj͛͗oc|mǱ͋l̲̰jʙâmfkhoƄɍ˗l˟Ͳ

�ĉǪyϤ̲oƄɍ͗ˎoȴʏ�Ɲ̡^�e�

hs8�� ̲o͗ˎj͛͗oc|mǱ͋lϤ̲̰jʙâmζ^�Ƅɍ˗l˟Ͳ�ĉǪyϤ̲oƄɍ͗

ˎoȴʏ�ĉǪ^�e�

hs8�v 

(@­�v) 

)	�̲o˫ϖj̲ſmζ^�o˟ͲoĉǪ�


	�̲þɫΒmζ^�˟ͲoĉǪ�

+	�̲̆ŊöjÉÏÉmζ^�˟ͲoĉǪ�

,	�̲̰oƄɍ͗ˎoȴʏoĉǪ�

hsl{ Ó͚œ̣Ƀ˴o�Āǿyc¸ÈÍª�ĂkϤ°Ïªͱ̟�̿le�

hs¥� 

)� ̲o˫ϖj̲ſ�)�� 1� ̲þɫΒΤ̞�)��


� ̲o˫ϖj̲ſ�
�� )(� ̲þɫΒΤ̞�
��

+� ̲þɫΒ˖Ιŝ� ))� ̲þɫΒΤ̞�+��

,� ̲̆Ŋö�)Ϣ� )
� ΦΨșơ�)��

-� ̲̆Ŋö�
�� )+� ΦΨșơ�
��

.� ̲þÚ͋ƭʏjÚɳζoΝơ�)�� ),� ̲ą͍ˬn�sΗ̭Ȗ˹�)��

/� ̲þÚ͋ƭʏjÚɳζoΝơ�
�� )-� ̲ą͍ˬn�sΗ̭Ȗ˹�
��

0� ̲þÚ͋ƭʏjÚɳζoΝơ�+�� � �

d�§88l{ 

 ǑǨɉoɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳjȓɨ

mnt�ͽ˔ǲ˶ʼʎ�̓Šyh̿le
 ǑǨɉoÔŠɟ̤pϤ+ ǑǨɉmģřϜ^�vje�

i�m/H�m 
)	�Ű̲͛͗oɪ͋��Β̲¨��ªˠ˭öϤǿǀƅ��


	�C@UN>�JWM�CNP@UJ?RXW�OX=�?4N�6UJ>>RORLJ?RXW�XO�D4R<>��!UXCM	>�CNPR>?N=�XO�D4R<<RWP��

U��¨ 
ͱ̟ȷo - κmͽű�řtìt�e�

���ª 
 Şϙ / ξ /+- Şƥ�

�

� �
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hs�� MC� 0�������� hs��J� �DA^XU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϨǑǨɉ G6 Ϩŋû U�/i��v (D) 

f]iK 

ɣŐ�ƠÜ�

(1
%0(
%+,-)�

TJSRBJ=J3WJV>	TC@>4@%@	JL	S<�

�MJMC�
ʼǼȴ˪ǜϤƟơǶϤŜĳǫǶϤ

Ŝ͑ʤǶϤɄΛĳǫ 

WVo5 
̕ǣíȮϤǮīˬīϤĺƝoƄˣ

˟Ͳ�Ɇ^�vje 

hs8t£ 

ĳǫoĪ˖ʳpϤƯ͵oĿT�ȦΤ^�ΗĿȴ˪ǜij�Ϥv�pÐ̮mpǮīȴ˪ǜḯ

w��eko�llĳǫ�̿lomfkhpwy[yl}op̣m���pϤɄ}Ƅɍ˗l

}opϤj�ʺ˃˗lΫ�ŠkoʼǼ��ǐ̓ʼǼ���ćȋ^�vjij�Ϥvo˚˗pƟơ

ńjũq�hk�eaoc|mpϤ^vhoʼǼƍȮoƍń� Í�m�ehōǙmj�m

hƯ͵�ȤĀ^�ê̌z��ʼǼ¶�Ï«²¦���jϤyc Í�oÔ΀mēmhʼǼƍȮ�

șơ^�ǅƒ��ʼǼ�·�Ï²��pƄɍjl�evo�llĳǫoƄɍ˗ḷmȴ�ˤ^e�

hs8�� ȾεϑƁmnt�ĳǫ̂o͓ɖn�s͛͗oƄˣ˟Ͳ�Õm�vje�

hs8�v 

(@­�v) 

)	�ĳǫƯ͵oʼǼˮε̈́ˁϡϳϤϴϤϵ̿ĮϢ�ƳTϤ˿ŋlȾεǲ˶o͗˹�̿le�


	�ʫ΋ƟơǶoɪǴ�˃͓yϤaoİơ�ϳ̿ĮmƄgkh̿le�

+	�ŜĳǫǶoɪǴ�˃͓yϤaoİơ�ϳ̿Įjϴ̿ĮmƄgkh̿le��

,	�źɆĎ͛ơűϕ�͓khϤʼǼ¶�Ï«²¦�o͛͗�̿le�

-	�Ŝ͑ʤǶoɪǴ�˃͓yϤaoİơ�ϳ̿Įjϵ̿ĮmƄgkh̿le��

.	�ʼǼ�·�Ï²o͛͗�̿lkϤ�·�Ï²ºÏ�Î�ÍªËÏÇoǶͽ�˃͓^�e�

hsl{ ȫ˧Ƀ�×ǰmȓɨ�̿leɿŶϤͫϕ�ˤyϤÊ¾ÏªoȜĪ�ʆ|�e�

hs¥� 

ϧ�
ĳǫǲˇo´©��ΰͻyϤĳǫȄ̀�

ƝtǺ̟�÷m�e�
Ϯ�

"�@7DEAC"D m��č˰ȍƙoƣϜ�ˤ

yϤĳǫ̂͛͗o˚ɮ�ˤ^e�

Ϩ�
²¯Î¿�̂�ămjehϤʼǼȴ˪ǜ

jĪĺȴ˪ǜoƳĪʏ�ˤ^e�
ϯ�

ʼǼ¶�Ï«²¦�jŜĳǫǶoɪǴ

�ˤ^e�

ϩ�
ʼǼˮε̈́ˁ�·Ë¦�̕Źḯ^ȴ

ʏϤ˛Į̎ŠjǙɮƍȞoȴʏ�ˤ^e�
)(�

ŜĳǫǶoǱ͋Ňīɑò�͞ȺyϤao

İơʏ�ˤ^e�

Ϫ�
ϧɵ̂oȾεǲ˶ö́ˁǜϤ̒ m�¨¦

¸ǲ˶mnt�ȾơȮoɪǴ�ˤ^e�
))�

ʼǼ¶�Ï«²¦�m��źɆĎ͛ơ

űϕo͓ʏ�ˤ^e�

ϫ�
Ϩɵ̂o̿ĮȌȮζȮoƳĪyϤȍ�ƙ

oȾεǲ˶ö́ˁǜ�ˤ^e�
)
�

ʼǼ�·�Ï²jŜ͑ʤǶoɪǴ�ˤ

^e�

Ϭ� Ϩɵ̂o�¨¦¸ǲ˶ö́ˁǜ�ˤ^e� )+�
�·�Ï²ºÏ�Î�ÍªËÏÇjϤv

�m��γÉÏ¸̂oʻǯ�ˤ^e�

ϭ�
ǐ̓ʼǼy��oƟơǶoɪǴϤaoİ

ơʏ�ˤ^e�
),�

ϧɵ̂mƯ^�ɄΛĳǫoűϕ͛ơjϤ

ao͓ϡɄΛÊ�ÅÊÏ£Ϣ�ˤ^e�

d�§88l{ ɿŶoͫϕÊ¾ÏªjɉɌ͠Ϝo̎ɗmƄgkh̿le�

i�m/H�m ɣŐ�2�̕ǣ��¨ÁĳǫĚβϤ�Ë¬˥Ϥ
(((�

U��¨ ͱ̟ȷo )/ Ⱦo� )1 Ⱦyi��¶���ÌÏj^�eƺƥϰϾϿЀЁ 
 Şϙ . ξ .++ Şƥ�

�

� �
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  hs�� MC� 0���(���� hs��J� ¥�XU���N�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϨǑĵɉ G6 ϧŋû U�/i��v (D),(E) 

f]iK 

ɣŐ�ƠÜ�

(1
%0(
%+,-)�

TJSRBJ=J3WJV>	TC@>4@%@	JL	S<�

�MJMC�

�¸È�Ï�ÆÍÎ¸Ë�ÇÁϤ

̈́͗˹¢¶ª 8I68!ϤȮĎ͗˹¢¶

ª "4E!45ϤȮǜĩ˃¢¶ª

"4E�8"4E�64�

WVo5 ̕ǣíȮjǮīˬīoƄˣ˟Ͳ�

Ɇ^�vje�

hs8t£ 

�¸È�Ï�ÆÍÎ¸Ë�ÇÁjyhϤ̈́͗˹¢¶ª EXCELϤȮĎ͗˹Î�Ç¶ń¢¶

ª MATLABϤȮǜĩ˃¢¶ª MATHEMATICA oϩf�Ř�ÒuϤa��oƄɍ˗lĂ

kȴoʪ̡�̿le�

hs8�� í̈́˗l�¸È�Ï�ÆÍÎ¸Ë�ÇÁmǽ��vje 

hs8�v 

(@­�v) 

)	�̈́͗˹¢¶ª 8I68! oƄɍȤĀʏ�Ɲte�


	�ȮĎ͗˹¢¶ª "4E!45 oƄɍȤĀʏ�Ɲte�

+	�Ȯǜĩ˃¢¶ª "4E�8"4E�64 oƄɍȤĀʏ�Ɲte�

hsl{ Τǈ¸ÈÍªmƄgkhϤƣπm͗˹ɳȤĀ�̿klp�Ϥʪ̡�̿le�

hs¥� 

ϧ�

̈́͗˹�)��ǘȮīǈ̈́oĀǿj�Ç

¶ń�ΐyhϤ©Ï£oĚĪĺʏ�ˤ

^e��

ϯ�

ȮĎ͗˹�,��Ǯīȴ˪ǜoȮĎ͓ʏ�

É�È�Áo¸Ë�ÇÁĀǿʏ�ˤ^e�

Ϩ�
̈́͗˹�
��ĐǆĎ~˜ζĆȮo͗˹

�ΐyhϤ̈́͗˹oƄɍȤĀ�ˤ^e�
)(�

ȮĎ͗˹�-��ɄΛńűϕoȮĎ͓ʏ�

É�È�Áo¸Ë�ÇÁĀǿʏ�ˤ^e�

ϩ�
̈́͗˹�+��ɄƴãÝʏo͗˹�ΐy

hϤ©Ï£΋úoȴʏ�ˤ^e�
))�

Ȯǜĩ˃�)��ȮǜoĚĪĺn�sǮī

ˬīoȴʏ�ˤ^e�

Ϫ�

̈́͗˹�,��ɬglˢʿƪǘζȮo�

Ç¶ńj³Ï Íªʳoʆ|ȴ�ˤ

^e�

))�

Ȯǜĩ˃�
��ͽʳ̂oΗĿ͓ɖ�̿l

¸Ë�ÇÁĀǿʏ�ˤ^e�

ϫ�
̈́͗˹�-��˿ŋl̑͗˗șơÎɦơo

ăϕo͓ʏ�ˤ^e�
)+�

Ȯǜĩ˃�+��ĶþoΗĿ͓ɖ�̿l¸

Ë�ÇÁĀǿʏ�ˤ^e�

Ϭ�

ȮĎ͗˹�)��̿Į©Ï£oĚĪĺj

�Ç¶ńoȴʏ�ˤ^e� ),�

Ȯǜĩ˃�,��ǐϊɂ̕Îˮεɂ̕ö́ˤ

jʻǶ͓ɖ�̿l¸Ë�ÇÁĀǿʏ�

ˤ^e�

ϭ�
ȮĎ͗˹�
��ζȮoĀǿlkϤ¸Ë�

ÇÀÍ�oȴʏmfkhˤ^e�
)-�

Ȯǜĩ˃�-��ɂϊö́ˤjʻǶ͓ɖ�

̿l¸Ë�ÇÁĀǿʏ�ˤ^e�

Ϯ�

ȮĎ͗˹�+��íȮȴ˪ǜoȮĎ͓ʏ

�É�È�Áo¸Ë�ÇÁĀǿʏ�

ˤ^e�

�

�

d�§88l{ ɿŶoͫϕÊ¾Ïªo̎ɗmƄgkh̿le�

i�m/H�m άɊ˝ãϰĺƝĚβ—"J?4NVJ?RLJ iƝt�ÈÏ� +Ϥ�Ë¬˥Ϥ)111�

U��¨ ͱ̟ȷo )/ Ⱦo� )1 Ⱦyi��¶���ÌÏj^�eƺƥϰϾϿЀЁ 
 Şϙ . ξ .++ Şƥ�

�

� �
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  hs�� MC� 0�������� hs��J� ��~|}7BU�N�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑĵɉ G6 Ϩŋû U�/i��v (D),(F) 

f]iK 

Ɵɓ�� ʬ�

(1
%0(
%+,,1�

JWMX3WJV>	TC@>4@%@	JL	S<�

�MJMC�
˜úĴϤ̀ǶʕþoĺƝϤʃʐo

ĺƝϤş˫ʕ�oȈȆϤ̢j̢Į 

WVo5 
ʕþĺƝ˲ÐϤ˲ã�˃͓yhk

�vje 

hs8t£ 
̲ Ḭ̂ʙʓɳŴn�saoșΕ̞͆oy��oʕ�jʕþĺ�˃͓^�c|oƄˣjyhϤ

̢˃ͮn�s̀ǶʕþĺƝ�Ɲte�

hs8�� ̲oȈȆϤ¸Ë»Çn�sșΕǶ̪mζ^�Ƅˣ˟Ͳ�΂mft�e�

hs8�v 

(@­�v) 

)	�̲þmĕrȈȆoǿīītjşǿīoǶͽ�˃͓^�e�


	�̲þÎ¸Ë»ÇÎ̯o˜äǏʟoÂ�­�Án�sșΕǶ̪�̈́^ͯĆȮoǺŨ�˃͓

^�e�

+	�¸Ë»Çmζ^�Ƅɍ˗l˟Ͳ�΂mft�e�

,	�ʃɭ͠Ϝo˚˗Îȴʏn�sʃɭ͠Ϝ̎ɗ�ˇkcƣ̲oȈȆÎșΕǶ̪oșơʏ�˃

͓^�e�

hsl{ Τǈͺȱ�ˇkcͱ̟ǣǜj^�e�

hs¥� 

ϧ� ̲̰ȈȆșΕͮoǺ̟jɍͱ̟o˚˗� Ϯ� ¸Ë»Çoǔÿǣʼjͯơ̟��
 Ŷ��

Ϩ�
̲̰ȈȆșΕͮoƄ ϡx̲þȈȆoǿī

jĺƝ˗˜úĴϢ�
ϯ� ¸Ë»Çmζ^�˜úĴ�

ϩ�
̲̰ȈȆșΕͮoƄ ϡx̲oșΕǶ̪o

Â�­�ÁϢ�
)(� ʃɭ͠Ϝϡɯſ̲j̲ſ͠ϜʃɭϢ�

Ϫ�
̲þmĕrşȈȆǿīoǶͽϡǐɕoȢ

ȥȈȆϤ̀ǶŻĺȈȆjǣʼǥόĆȮϢ�
))� ʃɭ͠Ϝϡş˫ƣϜoɪ͋Ϣ�

ϫ�
̲þmĕrşȈȆǿīoǶͽϡΒʐȈȆ

n�sˮʂȈȆoǶͽϢ�
)
�

̫̭͋̇n�sÚɳ³ÌÏo΋úș

ơ�

Ϭ� ƣ̲ȈȆoƎȏʏ� )+� ɉɌ͠Ϝ�

ϭ� ƣ̲oɆľϚĺoșơʏ��
 Ŷ�� � �

d�§88l{ ͱ̟m 
'+ ïÒĪǋyc̤mƯyhɉɌ͠Ϝ�ƣȵyϤɉɌ͠Ϝo͟ʳ�ǿ̙j^�e�

i�m/H�m ȫ˧Ƀϰʽ̫mĀǿycͺȱ�Τǈ^�e�

U��¨ 

ͱ̟ȷo )/ Ⱦo� )1 Ⱦyi��¶���ÌÏj^�ea�ïƎ}Īɒ�dtƯǲ^�pϤ

ƺƥmÔżoƇŠ}j�oiϤâĵmżƥokloűkŠ�`�vjpɇyyke�

ƺƥϰ���ª 
 Şϙ . ξ .+) Şƥ�

�

� �
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  hs�� MC� 0�������� hs��J� ��¬D©�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑĵɉ G6 ϩŋû U�/i��v (B),(D),(F) 

f]iK 

śǄ� ̴Ɯ�

(1
%0(
%+,,0�

O@=@TJBJ3WJV>	TC@>4@%@	JL	S<�

�MJMC�

ĶþoĺƝϤʘþϦȝĺþoĺƝϤ

ʠ̂ͅϤΘʡǲ˶ϤʙʓʐϤƟơ

Ƕ 

WVo5 
ĺƝϤ̲̰͗˹ʏ�˃͓yhnr

vje 

hs8t£ 
ʐʗ×o̲̰oĿȠϤʻmɱȠp̲o΃͌lkmƯ^�ƟěǶo͍Žo�ɩ|hΦ͋lű

ϕij�evoȓɨipʐʗ×oʘþÎ̭̿þoĿȠʻǶjʙ͵mfkhƝ̡^�e�

hs8�� ʘþoĿȠjǬŐǶmζ^�Ƅˣ˟Ͳ�Õm�e�

hs8�v 

(@­�v) 

)	�ʘþoĿȠÂ�­�ÁoƄˣ�˃͓^�e�


	�ʘþoĿȠΗĿȴ˪ǜ�˃͓^�e�

+	�̲̰oǬŐǶjĿȠΗĿoζĆ�˃͓^�e�

,	�ʙʓʐoʻǶ�˃͓^�e�

-	�ƎÞjʘþoĿȠoζĆ�˃͓^�e�

hsl{ ¸ÈÍª�×ǰmͱ̟�̿leycΛƢʪ̡}̿le�

hs¥� 

ϧ� ̲̰oĿȠϤɱȠ�oΗĿȴ˪ǜ�)�� ϯ� ʙʓʐ�-��

Ϩ� ɱȠ�oΗĿȴ˪ǜ�
�� )(� ʙʓʐ�.��

ϩ� ɱȠ�ΗĿo͓ɖϡψʃ×oɱȠ�Ϣ�)�� ))� ʐʗ×oɱȠ�ΗĿo͓ɖ�)��

Ϫ� ɱȠ�ΗĿo͓ɖϡψʃ×oɱȠ�Ϣ�
�� )
� ʐʗ×oɱȠ�ΗĿo͓ɖ�
��

ϫ� ʙʓʐ�)�� )+� ̗Ƞ�n�sÒÓȠ��)��

Ϭ� ʙʓʐ�
�� ),� ̗Ƞ�n�sÒÓȠ��
��

ϭ� ʙʓʐ�+�� )-� ĿȠo΅ʠʏ�

Ϯ� ʙʓʐ�,�� � �

d�§88l{ 
ϩǑĵɉoɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳϤʪ̡Ϥ

Ê¾ÏªϤȓɨĪǋʼʎ�̓Šyh̿le�

i�m/H�m 
Τǈ¸ÈÍª�

œ̣ŹɃϰ̲þjʙʓɫΒʺoΗĿƝ��ė̳ͨÑ�˘ĉϤǿǀƅ��

U��¨ ͱ̟ȷo - κϡ).2,(%)02)(Ϣmͽű�řtft�eƺƥϰϾϿЀЁ 
 Şϙ . ξ .+( Şƥ�
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  hs�� MC� 0�������� hs��J� \aBU�N�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑĵɉ G6 Ϩŋû U�/i��v (D) 

f]iK 

ɔʅ� Û˅ 

matsunaga.hisao.964@m.kyushu-u.ac.jp� �MJMC�

ǲĺϤr_zϤ¶¦�oʏĴϤ�

Í·¬ÍoŐ˃Ϥǐ̓ȴ˪ǜϤΛ

ŠɑòǜϤƉˏɑòϤǲĺσ×Ϥ

ˡƋϤnz��

WVo5 
ɏȱĺƝycpɏȱĺƝϡˊϢo

˟Ͳ�j�˪ǘɆ^�vj 

hs8t£ 

ǲĺÎr_zoǶͽo˃͓�ƄˣjyhÖ̤oζĆh¶¦�oʏĴijaoǲˇȴʏ�ĉ

Ǫ^�ϥa�m̒khϤǡǶĺƝűϕo͓ʏoƄˣjl�ΛŠɑòǜÎǐ̓ɑòǜÎƉˏ

ɑòǜo˃͓�ƄˣjyhϤǲĺσ×űϕo͓ʏjaoǲˇȴʏ�ĉǪ^�ϥ�

hs8�� 
ƲɒoɳɢǠǘ͛͗~ˡƋâȪθɶoc|oǲĺ͓ɖmǱ͋lƄˣ˟Ͳ�ÕmϤ Í

��Ϙlϥ�

hs8�v 

(@­�v) 

)	� ǲĺjr_zoƄˣ˗Ƕͽo˃͓�


	� ¶¦�oʏĴo˃͓jǲˇ�

+	� ãɵėűϕo͓ʏjĉǪjǲˇ�

,	� ǲĺσ×o˃͓jǲˇ�

hsl{ 
ȫ˧Ƀ�ˇkhͱ̟�̿lϥͱ̟oǨmɿŶ́Νycƴűϕ�ʪ̡jyhƣȵ^�ϥycϤ

ǡǶĺƝ�ΐzhǅƝ˗ Í��ϘlvjpiT��lmϤŚϒm��ͽ˔ǲ˶�̿lϥ�

hs¥� 

)�
� ǲĺoǶͽ� /� �Í·¬ÍoŐ˃jƉˏɑò�

+�,�
r_zoǶͽ� 0ϼ

),�

ãɵėűϕjǲĺσ×�

-�
ǲĺjr_zoζĆ�Ð̮ńyc¶¦

�oʏĴ��
�

�

.� ǐ̓ȴ˪ǜ� � �

d�§88l{ 
ɉɌ͠Ϝϡ60 ʳϢÎʪ̡n�sͱ̟×oͽ˔ǲ˶oĠƩϡ40 ʳϢ�̓ŠyϤ100 ʳʏ

i͟ą^�eŋûŘǪɑòp 60 ʳij�e�

i�m/H�m ɐÒȭƢ̸hǡǶĺƝiϘͼƅ�

U��¨ ͱ̟×ioͽű�ƕļ^�pϤıΏϤʪ̡Ⱦεioͽű}řtìt�e�

�

� �
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hs�� MC� 0�������� hs��J� O�u«BU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑĵɉ G6 Ϩŋû U�/i��v (D) 

f]iK 

ƞΣƦ� ɁȽ�

(1
%0(
%+,,/�

@?>@WXVRCJ3WJV>	TC@>4@%@	JL	S<�

�MJMC�

ĺof�jkϤΛŠɑòϤɫǿĴϤ

ǲĺϤr_zϤȲϊĺϤƍǣϤƍûϤ

�¯É�ÏŐ˃ϤψơjÔψơϤ¿

ªÈ��ɫΒ͓ɖ�

WVo5 
ĺƝn�sɏȱĺƝoƄˣ˟Ͳ�Ɇ

^�vje 

hs8t£ 

̲̰ÎʙʓɫΒʺoɫΒ͛͗ipϤɫΒʺm˅z�ǲ˶ϡƍǣ~ǲĺϢ�ʆ|�Ǳ͋pj�e

ɍȓɨipϤɤ~ɡiɫǿw�cϝ̌ɫΒ�ÚlϕɏjyhdɫΒĺƝj�¯É�ÏŐ˃o

Ƅˣ�Ɲte�

hs8�� 
ɫΒĺƝoƄˣɪǴ�˃͓^�jj}mϤψ˗ƎĺmƯ^�ɫΒǲ˶oʆ|ȴ�ĉǪyϤɕ

ɽɫΒĺƝ~̲̰ʙʓɫΒĺƝn�sɆκ͋̇ʏ˴oȮĎ͓ʏ�ƝtƄˣ�˽re�

hs8�v 

(@­�v) 

)	�ɫΒĺƝmnt�ƄˣɪǴ�̡Ǫ^�e�


	�ψơɫΒn�sÐɵÔψơɫΒoŖĺdȲϊĺdƍǣ�ʆ|���e�

+	��¯É�ÏŐ˃oƄˣjaoɫΒĺƝioǲˇʏ�˃͓^�e�

,	�¿ªÈ��ɫΒ͓ɖoƄˣ�˃͓^�e�

hsl{ 
ͱ̟oǨd́ΝycűϕmƯ^�ʪ̡�nvlleɿŶȌơ^�ȫ˧Ƀo˼ŸmfkhdŇ

īmá̡ÎǬ̡yhnrvje�

hs¥� 

ϧ�
�È�Í¨Ï�ÆÍ�

Ǝĺêâjr_z�¯É�Ï�
ϯ�

��¥È�Ï°oơ˃�

Ϩ� r_z�¯É�ÏoÐ̮ǜ� )(� ˜Ŗơ˃�

ϩ� ðǹêâoŐ˃� ))� ×ε͠Ϝ�
��

Ϫ� ðǹêâoŐ˃� )
� ¿ªÈ��ɫΒ͓ɖoƄˣϰ²¯̂�

ϫ�
ě¾¨Í�ÄÉ�¯É�ÏɩƴoŐ

˃�
)+�

¿ªÈ��ɫΒ͓ɖoƄ ϰxǐϊªÇ��

Ϭ� ×ε͠Ϝ�)�� ),� ɉɌ͠Ϝ�

ϭ� ͇ðǹêâoŐ˃� � �

Ϯ�
ě�Í¸ÈÂÍ£ÈÏ�¯É�Ïɩ

ƴoŐ˃�
� �

d�§88l{ ×ε͠Ϝ�)�d�
�n�sɉɌ͠Ϝo̎ɗozmƄgT͟ą^�e�

i�m/H�m 
ȫ˧Ƀ� ƄˣɏȱĺƝ[Ñ͖ʹ]dϞɲǒødˍˈΕd͒ʓÐĝ̸dƃϗϙ�

œ̣Ƀ� ɫΒĺƝj�¯É�ÏŐ˃dT.R.ªÏ�Ïª̸d·Ê�ÍŹɃĪʹ�

U��¨ οȾeƺƥϰ���ª 
 Şϙ . ξ .
1 ƥ�
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  hs�� MC� 0�������� hs��J� ��~|u«BU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑĵɉ G6 Ϩŋû U�/i��v (B),(D) 

f]iK 

šǄ�Ɯˌ�

(1
%0(
%+,-,�

CX>4RTJBJ3WJV>	TC@>4@%@	JL	S<�

�MJMC�
̗ǠǘϤɱǠǘϤȒ�ǠǘϤ˛Ș

͗˹Ϥʐʗ̷ΦϤ`�ȲΖ�Ϥ��

WVo5 
ɏȱĺƝϤ̲̰͗˹ʏn�sɫΒ

ĺƝoƄˣ˟Ͳ�Ɇ^�vje 

hs8t£ ̲̰~ʙʓɫΒʺoɫΒǠǘ͛͗mζ^�Ƅɍ˗ḷmȴϤƄˣ˟ͲmfkhƝte�

hs8�� 
̲̰oƄɍ˗lɫΒǠǘij�Ϥ̗ɂuǠǘϤɱǠǘϤȒ�Ǡǘ�˃͓^�jj}mϤ̲

þǠǘmζĆycɫΒĺƝo˟Ͳ�ĉǪ^�e�

hs8�v 

(@­�v) 

)	�ɫΒ͛͗oƄɍɪǴ�˟�e�


	�̲̰oɫΒɬǜ�˃͓ydǠǘ͛͗ÒˑǺ^vTvj�Ɲte�

+	�̲þ̗ǠǘdɱǠǘdȒ�Ǡǘ�Ɲte�

hsl{ 
ȫ˧ɃjΤǈͺȱ�ˇkhȓɨ�̿leͱ̟mĻmhʪ̡�̿kϤ˃͓�ʜ|�eοȾͫ

ϕ�ĪyhÊ¾ÏªoȜĪ�ʆ|�e�

hs¥� 

ϧ�
�È�Í¨Ï�ÆÍϡɍͱ̟oû̞ì

tϢϤȡĔâȪo�oȫ͙�
ϯ�

̲þɡoɂuǠǘ�

ϡ̨̺Ȳϊɡd`�Ȳʕd`�Ȳ×ǰϢ�

Ϩ�
̲̰oɫΒȴǜjʻǯ�

)(�
̲þoɂuǠǘ�

�̲þɡo̗ɂuo~~͉τlűϕ��

ϩ�
̲̰oɫΒǠǘjƟěǶ�

))�
̲þɡoȒ�Ǡǘ�

�ÐɬȒ��řt�̨̺Ȳϊɡ��

Ϫ�
̲oɫΒ͛͗ȂϏ�

)
�
̲þɡoȒ�Ǡǘ�

�̨̺ȲϊɡoɂuȒ���

ϫ� ̲̰mĀˇ^�̷Φ� )+� ̲þoɱǠǘ�

Ϭ� ̲oɏȱjaoǶͽ� ),� ̲þɫΒoˡȡǣǼ�

ϭ� ̲þɡoɂuǠǘ�ɂuƍǣ�� )-� ƿĉĠƩo˃͓ǘˢͥϡ˳͚͠ϜϢ�

Ϯ� ̲þɡoɂuǠǘ�`�Ȳƍǣ�� � �

d�§88l{ ͫϕoÊ¾Ïªn�sɉɌ¨�ªo̎ɗmƄgT͟ą^�e�

i�m/H�m 

ȫ˧Ƀ�

̲̰ʙʓǅƝ�ÈÏ�bϱ̲þɫΒdɫΒ̖ϡ̼ÛćȹǤdǿǀƅɃǗϢ�

œ̣ŹɃ�

̲þɫΒĺƝϡǀɍŲÜwoϤǿǀƅɃǗϢ�

̲þɫΒĺƝϡƮʋÐρ˘ĉϤʙȯƅϢ�

U��¨ ͱ̟ȷo )/ Ⱦ (( īo� )0 Ⱦ +( īyieƺƥϰ���ª 
 Şϙ / ξ /
0 ƥ�
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  hs�� MC� 0�������� hs��J� ��~|¡M�N�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx 3 Ǒĵɉ G6 1 ŋû U�/i��v (D),(G),(H) 

f]iK 

ǀŚ�� Ƿ�

(1
%0(
%+,.)�

CJVJ3WJV>	TC@>4@%@	JL	S< 

�MJMC�
͈ŹϤ̲ſ͛͗ϤȔʃΨ͗˹ϤǬ

Őĺ͗˹�

WVo5 

)	�ŹƝϤ͈ŹϤ̲̰͗˹ʏϤ̲̰

͛͗ϤʕþĺƝ˲Ð˴�˃͓yh

nrvje�


	�̲̰ʙʓ͈Ź˲ÐmÔŠɟo

̤p̲̰ʙʓ͈Ź˲ão˞Ȃ�ͥ

|lke�

hs8t£ 

Ű̲o͛͗ʪ̡jyhϤ̲˫Ϥ̲ſϤÚ͋ƭʏ˴�ΛƢΝȇʊơyϤƝ˅Ðègg˓l�

̲�ȳcm͛͗^�vjpͫϕjyhÕm���e̲̰ʙʓ͈Ź˲ÐipϤÚjyhϤ̲

ſ͛͗�̿kϤ̲ſ�̈́�^̕ŹoțTȴϤȔʃΨϤǬŐȎ˴͗˹ʏoƣπoȄʏ�ĉǪ

^�e�

hs8�� Ű̲o͛͗�ΐyh̲ſ͛͗�ƣȵ^�̪ĺ�ĉǪyϤ̕ Ź˴�Āǿ^�Ȅʏ�ĉǪ^�e�

hs8�v 

(@­�v) 

)	�Ű̲o͛͗ȴʏmζ^�˟ͲoĉǪ�


	�̕Ź�Āǿ^�ȄʏoĉǪ�

+	�ȔʃΨ˴ͯ͗˹ϤǬŐĺ͗˹�ƣȵ^�ȄʏoĉǪ�

hsl{ Δ ) Ŷo°Ïªͱ̟j×εƬɝ�̄ , Ŷ�mnkhͽ˔ͮ͘�̿le�

hs¥� 

)� ɪ˒Ð̮Τ̞Ź� 1� � f�


� � f� )(� � f�

+� � f� ))� ȔʃΨ˴ͯ͗˹�

,� ɪ˒̲þ×ƓɱȲϊŹ� )
� � f�

-� � f� )+� ǬŐĺ͗˹�

.� � f� ),� � f�

/� ̕Ź͛͗� )-� � f�

0� � f� � �

d�§88l{ 
+ ǑĵɉɌmɄ̋Ƭɝ�̿leǿ̙͟ąp͛͗Źϊj͗˹Ƀóǘo͟ąjϤƬɝmnt

�ͽ˔ǲ˶̎ɗ�̓Šyh̿le�

i�m/H�m 

ŹƝÎ͈ŹϤ̲̰͗˹ʏϤ̲̰͛͗˴oşͱ̟mnt�œ̣ɃoëmϤ̲mζΓ^�ŹϊϤ

ǸƆ˴pȚΆw�hk�ȯʾpěhœ̣Ƀjl�elnϤ͛͗p !UXCM	> ̲̆ŊöoɫΒ

͎Ĵo}jm̿���e�

U��¨ 
ͱ̟ȷo - κmͽű�řtìt�e�

���ª 
 Şϙ / ξ /+- Şƥ�

�
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  hs�� MC� 0�������� hs��J� w�¦¥XU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑĵɉ G6 Ϩŋû U�/i��v (D),(G) 

f]iK 

˾ˈ�ǂǵ�

(1
%0(
%+,-1�

>4RWXMJ3WJV>	TC@>4@%@	JL	S<�

�MJMC�

͛͗ǅƝϤɳ̪͓ɖϤɳ̪͗ˎϤ

ĹΒǅƝϤȮ˃Ã©ÉńϤǮīȴ

˪ǜϤ̑͗˗ȮΨńϤ͟ąÎǺǵ

ʊơϤ˺˃ǅƝ��

WVo5 
ʻmlyelnϤvoȓɨĠƩ�

˃͓^�mpϤƵlrj} +', o

ͱ̟ĪǋpǱ͋ij�e�

hs8t£ 
̲̰ϤʙʓɳŴϤʙʓɫΒʺ˴mǱ͋lɳ̪�ēm�c|oɳ̪͛͗Î͗ˎmζ^�˃ͮ

n�s͓ɖȄ̀mfkhͱ̟�̿le�

hs8�� v��o˃ͮj˟Ͳ�ĉǪyh̲̰ÎʙʓɫΒoɳ̪͛͗�̿lc|oƄˣmfkhƝ̡

^�e�

hs8�v 

(@­�v) 

)	 ɳ̪͛͗o͋ʳÎ͟ąjɳ̪͓ɖoϏǖmfkh˃͓^�e�


	 űϕo˖͍jűϕɫΒo˃͓Ϥ��©��oĞˁń�̿lc|ĹΒǅƝmfkho˃

͓�ʜ|�e�

+	 ɳ̪͛͗Î͗ˎoc|oȮ˃Ã©ÉńoȂʏọmȴϤ̑͗˗ȮΨńϤǮīȴ˪ǜo

˰hȴmfkh˃͓�ʜ|�e�

,	 ˷ơw�cɳ̪͛͗Î͗ˎɠmfkho͟ąÎǺǵʊơmζ^�˃ͮn�sȂʏmf

kh˃͓^�e̲̰ÎʙʓɫΒʺuoǲˇmfkh˃͓^�e�

-	 ͗ˎÎ͛͗oĞþńoc|o¸Ë���ªo���ÅÏÈÍ�˺˃~��¨ÁoĈϔ

ǶmfkhȂʏ�˃͓^�e�

hsl{ ɕɃj¸ÈÍªm��ͱ̟�̿le�

hs¥� 

ϧ� ɳ̪͛͗ǅƝǖ ϰͮ͛ ͗ǅƝjɳ̪͓ɖ� ϭ� ̑͗˗ȮΨńȂʏmfkho˃͓�

Ϩ�
ɳ̪͛͗ǅƝǖͮϰ͛͗oϏǖϤ͎Ĵ�

Ϯ�
ɳ̪͛͗Î͗ˎɠmfkho͟ąÎǺ

ǵʊơ˃ͮo˃͓�

ϩ�
űϕo˖͍jűϕɫΒo˃͓�

ϯ�
¸Ë���ª�Î��ÅÏÈÍ�Ȃʏ

o˃͓�

Ϫ� ĹΒǅƝoȂʏ� )(� ��¨ÁĈϔǶmfkho˃͓�

ϫ�
ɳ̪͛ Î͗͗ ˎoc|oȮ˃Ã©Éńo

Ȃʏ�
))�

ƿĉĠƩo˃͓ǘˢͥϡ˳͚͠ϜϢ�

Ϭ�
Ǯīȴ˪ǜo˰hȴj͓TȴϤ̲ ̰Îʙ

ʓɫΒʺuoǲˇ�
�

�

d�§88l{ 
ϩǑĵɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳjȓɨĪǋ

ʼʎm��̿lelnϤ˳͚͠Ϝ� 0(��Īǋʳ� 
(�oĸŠmh͟ą^�e�

i�m/H�m ͓ɖƝϤ̕ſíȮϤ̑͗Ɲmζ^�œ̣Ƀ�ş̫œʷovj�

U��¨ ƺƥϰ���ª 
 Şϙ / ξ /++ Şƥ�

�

� �
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  hs�� MC� 0�������� hs��J� e �:��

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑǨɉ G6 Ϩŋû U�/i��v (B),(C) 

f]iK 

šǄ�Ɯˌ�

(1
%0(
%+,-,�

CX>RTJBJ3WJV>	TC@>4@%@	JL	S< 

�MJMC�
ŭͽć͞ϤĈϔǶϤƟě˺˃'Ōɳ

˺˃Ϥ˥öȩ˷�

WVo5 
Ž˂˄ƉǅƝʪ̡�řͱyŋû�

ŘǪyhnrvje�

hs8t£ 

Ȅ̤̀jyhϤĜ̾oƟěϤĒǚn�s˦Ĳ�Ź�̟ŀ�Ͷehk�vj̫͐w`Ϥưβ

ƨij�ͤ�jͰ̽w�ȋc`�eȄ̀o˥ön�s̫ʶmŕx^ǥόÎľɗmζ^�˃

͓ĺn�s͸ólkϤȄ̤̀jyh˥ömƯ^�͸ó�̫͐^�̪ĺ�΂mìtw`�e�

hs8�� Ȅ̤̀o͸óϽ̟ŀϽĂŪ˴oď˃mfkhȯϘ�ʛϘ^�e�

hs8�v 

(@­�v) 

)	�ÃÇÉjď˃Ϥʏjď˃ϤÃÇÉjǍͲmfkh˃͓^�e�


	�Ĝ̾oƟěϤĒǚn�s˦Ĳ�Ź�̟ŀmfkḥm�e�

+	�ÃÇÉÒoèεζĆϤĲƧζĆo˜Ŗmfkḥm�e�

,	�ʏ˗͸ójÃÇÉ͸óϤϹϷʏmfkh˃͓^�e�

-	�Ȅ̤̀oͷˆ˗ɰĲ�˃͓^�e�

hsl{ 
Τǈͺȱ�ˇkhͱ̟�̿ljj}mdΘŒoâă�}jmdď˃˗l͑ʳo�oűϕʳ

�ȉĪydklj�vTo��ÉÏ¸Ġio©���¦�ÆÍ�ΐzhş̫̣m�e�

hs¥� 

ϧ�
ͱ̟ϱď˃jpÿo�

ϯ�
ͱ̟ϱâȪ͸óoʏoê̌z 

âăɦ͘ 4ϱ�ÉÏ¸͘ͳ(̒T)�

Ϩ�
ͱ̟ϱȄ̤̀jď˃ 

âăɦ͘ 1ϱ�ÉÏ¸͘ͳ�
)(�

ͱ̟ϱʏ͸ójÃÇÉ͸ó 

âăɦ͘ 4ϱ�ÉÏ¸͘ͳ(̒T)�

ϩ�
ͱ̟ϱ̛̌o×oǦĸmfkh 

âăɦ͘ 2ϱ�ÉÏ¸͘ͳ�
))�

ͱ̟ϱ�Í¸Ç��Í�j͎ĳʏî 

�ÉÏ¸͘ͳoĠƩo˖̈́�

Ϫ� �ÉÏ¸͘ͳoĠƩo˖̈́� )
� âăɦ͘ 5ϱ�ÉÏ¸͘ͳ�

ϫ�
ͱ̟ϱÃÇÉÒoèεζĆ 

âăɦ͘ 3ϱ�ÉÏ¸͘ͳ�
)+�

âăɦ͘ 5ϱ�ÉÏ¸͘ͳ�

Ϭ�
ͱ̟ϱȄ̤̀o��©Í¨�¨� 

âăɦ͘ 3ϱ�ÉÏ¸͘ͳ(̒T)�
),�

âăɦ͘ 5ϱ�ÉÏ¸͘ͳ�

ϭ�
ͱ̟ϱȷɍoȄ̀ƌͺɟ 

�ÉÏ¸͘ͳoĠƩo˖̈́�
)-�

âăɦ͘ 5 mƯyhş̫Ê¾Ïª�

Āǿ�

Ϯ�
ͱ̟ϱď˃ƣ̿oȂʏ 

âăɦ͘ 4ϱ�ÉÏ¸͘ͳ�
� �

d�§88l{ �ÉÏ¸͘ͳo˖̈́dͽ˔ǲ˶oʼʎdÊ¾ÏªoĠƩmƄgkh͟ą^�e�

i�m/H�m 

œ̣ŹɃ�

)	�ƐƝͱ̟� Ȅ̤̀oď˃� Ěβ˲ , ʹϡɎɍʒʍϤϞƀΦŏϤÙŲɞǜö˥�Ϣ�


	�˧ƝȄ̤̀ď˃oâăj̣ƫϡȷɍȄ̀ƌö�̖͝ϤÙŲɞǜö˥Ϣ�

U��¨ οȾdƺƥϰ���ª 
 Şϙ / ξ /
0 Şƥ�

�

� �
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  hs�� MC� 0�������� hs��J� ��~|}7BU�4�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑǨɉ G6 Ϩŋû U�/i��v (D) 

f]iK 

Ɵɓ�� ʬ�

(1
%0(
%+,,1�

JWMX3WJV>	TC@>4@%@	JL	S<�

�MJMC�

̢j̢ĮϤ�Ä´¨Ï�ÆÍϤʃ

ʐoĺƝϤş˫ʕ�oȈȆϤˮĺ

ϋόϦʃ×ϋό�

WVo5 
̲̰ʙʓʕþĺƝ˲Ð�˃͓yh

k�vje 

hs8t£ 
̲̰ʙʓʕþĺƝ˲Ðiͱ̟ycĠƩ�Ϥ˃ͮ�Φ͏yhÐɸȕ�Óu�jj}mϤȳy

rʃ×ϋόoƄˣmfkh΍v�e�

hs8�� ̲oȈȆmǥό�ŕx^wy[yl͋ŷϤʻɺ̲oȈȆϤΒʐn�s¸Ë»Ç˃ͮϤʃ×

ϋόƝoƄˣmfkhƝte�

hs8�v 

(@­�v) 

)	�¸Ë»ÇoʕþĺƝ˗lÃ©Éńmfkh˃͓^�e�


	�̲pΒ�ʐoÂ�­�Án�sao˃ͮ˗Ř�ȃkmfkh˃͓^�e�

+	�̲oȈȆpko�ll͋ŷm�ehϤko�llǥό�řt�oo�˃͓^�e�

,	�ʃ×ϋόƝoǺ̟�˃͓yϤƄɍ˗l˟Ͳ�΂mft�e�

hsl{ Τǈͺȱ�ˇkcͱ̟ǣǜj^�e�

hs¥� 

ϧ�
¸Ë»Ç˃ ϡͮΗĿΨ˃ͮϤ̢ ̇˃ͮϤ

ǭ˄˃ͮϢ�
Ϯ�

̲þǣʼj̲þȈȆ�

Ϩ�
¸Ë»Ç˃ͮϡȝĺϊ˃ͮϤȝĺþ˃

ͮϢ�
ϯ�

ĳκʃ΁mnt�̲oȈȆ�

ϩ� �Ä´¨Ï�ÆÍ��
 Ŷ�� )(� ʻɺ̲oȈȆ�

Ϫ� ¸Ë»ÇoǠǘ� ))� Αĺ͠Η΃�

ϫ� ¸Ë»Ç͛͗ʏ� )
� ʃ×ϋόƝoƄˣ��
 Ŷ��

Ϭ�
ΒʐȈȆ˃ͮϡ̲pfr�ʐoǶͽj

̕ǣΒʐȈȆ˃ͮϢ�
)+�

ɉɌ͠Ϝ�

ϭ�
ΒʐȈȆ˃ͮϡơǍΒʐűϕmnt�

ȮĎ͓ʏϢ�
�

�

d�§88l{ ͱ̟m 2/3 ïÒĪǋyc̤mƯyhɉɌ͠Ϝ�ƣȵyϤɉɌ͠Ϝo͟ʳ�ǿ̙j^�e�

i�m/H�m ʽ̫mĀǿycͺȱ�Τǈ^�e�

U��¨ 
ͱ̟ȷo )/ Ⱦo� )1 Ⱦyi��¶���ÌÏj^�ea�ïƎ}Īɒ�dtƯǲ^�pϤ

ƺƥmÔżoƇŠ}j�oiϤâĵmżƥokloűkŠ�`�vjpɇyyke�

ƺƥϰ���ª 
 Şϙ . ξ .+) Şƥ�

 
� �
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  hs�� MC� 0�������� hs��J� ¬DA^XU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑǨɉ G6 Ϩŋû U�/i��v (B),(D),(F) 

f]iK 

śǄ� ̴Ɯ�

(1
%0(
%+,,0�

O@=@TJBJ3WJV>	TC@>4@%@	JL	S<�

�MJMC�

ĶþoĺƝϤʘþϦȝĺþoĺƝϤ

̭̿ƟơǶϤΗĿ͠ϜʏϤʻǶȴ

˪ǜϤƟơǶ�

WVo5 
ȮƝϤĺƝϤʕþĺƝϤ̫Ŀĳǫ

ǅƝ�˃͓yhnrvje 

hs8t£ 

̲̰~ʙʓɫΒʺoȁˇo˚˗oʴmϤ̭̿ŔpđɶlkoΗĿ�^�mpϤ̭̿þmĕ

rʕþĺjaoΗĿ�ĳǫ^�ȴʏmζ^�˟ͲpǱ͋ij�evoȓɨip̭̿þmĀ

ˇ^�ʕþĺoșơʏn�sΗĿoĳǫȴʏmfkhƝ̡^�e�

hs8�� ʘþoΗĿn�sĳǫǲ˶mζ^�Ƅˣ˟Ͳ�Õm�e�

hs8�v 

(@­�v) 

)	�ʘþoΗĿȴ˪ǜoƄˣ�˃͓^�e�


	�ʘþoΗĿoƟơǶ�˃͓^�e�

+	�ʘþoΗĿoĳǫǲ˶mfkh˃͓^�e�

,	�ʘþmĀˇ^�ʕþĺoʻǶmfkh˃͓^�e�

-	�Ǝ˗l˄ƉƍńpʘþoΗĿmŕx^ǥόmfkh˃͓^�e�

hsl{ ʽ̫mĀǿyc°Ïª�×ǰjyhϤëmΤǈ^�¸ÈÍª�Ƅmͱ̟^�e�

hs¥� 

ϧ�
̲oȤ̗Ƕ̪oƄɍâώ�

̲oȤ̗ΗĿȴ˪ǜ�)��
ϯ�

ȶŶΗĿ�
��

Ϩ� ̲oȤ̗ΗĿȴ˪ǜ�
�� )(� Ȥ̗Ƕ̪jȤ̗ΗĿoǲ˶Ã©É�)��

ϩ� ̲̰mĀˇ^�ʕþĺö́ˁȴʏ�)�� ))� Ȥ̗Ƕ̪jȤ̗ΗĿoǲ˶Ã©É�
��

Ϫ� ̲̰mĀˇ^�ʕþĺö́ˁȴʏ�
�� )
� ̯�)��

ϫ� ̲þmĀˇ^�ʕþĺoșơ�)�� )+� ̯�
��

Ϭ� ̲þmĀˇ^�ʕþĺoșơ�
�� ),� đ̲ΗĿ�)��

ϭ� ̲þmĀˇ^�ʕþĺoșơ�+�� )-� đ̲ΗĿ�
��

Ϯ� ȶŶΗĿ�)�� � �

d�§88l{ 
ϩǑǨɉoɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳϤʪ̡Ϥ

Ê¾ÏªϤȓɨĪǋʼʎ�̓Šyh̿le�

i�m/H�m 
)	�Τǈ¸ÈÍª�


	�œ̣ŹɃ2�̲þjʙʓɫΒʺoΗĿƝ��ė̳ͨÑ�˘ĉϤǿǀƅ��

U��¨ ͱ̟ȷo - κϡ).2,(%)02)(Ϣmͽű�řtft�eƺƥϰϾϿЀЁ 
 Şϙ . ξ .+( Şƥ�

�

�

� �
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  hs�� MC� 0�������� hs��J� pyu«BU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑǨɉ G6 Ϩŋû U�/i��v (D) 

f]iK 

šǄ�Ɯˌ�

(1
%0(
%+,-,�

CX>RTJBJ3WJV>	TC@>4@%@	JL	S<�

�MJMC�

ǮƴɂuƍǣϤƐƍǣϤ͇ǠǐɕϤ

ɆľǎϤ˓ȴǶɕϤǐɕoǙƻϤɄ

̋ǠǘϤɂuĶʀϤιõɑòϤɫǿ

ȴ˪ǜϤěȲϊιõϤƈǶǃƋϤ�

�ÉɫΒ�

WVo5 
ɏȱĺƝϤǡǶĺƝϤɫΒĺƝ�˃

͓yhnrvje�

hs8t£ 

̲̰~ʙʓɫΒʺpƄɍ˗mpǐɕn�sɂϊɕ (ɽ) �θȣɏi͇ǠycɫΒǒzŠ

�`m��ǿ�˰ehk�ev��oɫΒoǠǘ˃ͮjƟơκˏn�sɫΒ͛͗mζ^�

̣mȴ�ͱ̟^�e�

hs8�� ǐɕÎ͇Ǡǐɕn�sɂϊɕɫΒoǠǘjɫΒ͛͗mζ^�̣mȴj˟Ͳ�ĉǪ^�e�

hs8�v 

(@­�v) 

)	�ɡɜoǙƻǠǘdƈǶǃƋǠǘo͓ʏmfkh˃͓^�e�


	�ǐɕɫΒoɂuǠǘmζ^�ȦΤȴ˪ǜÎƉˏɑòj͓ʏmfkh˃͓^�e�

+	�ǐɕɫΒoǙƻˁ͵jǙƻ̷ΦϤɄ̋ǠǘϤɂuĶʀmfkh˃͓^�e�

,	�ǐɕoιõɑòjɫǿȴ˪ǜϤ̷ΦjƈǶƁoΕƼϤƈǶǃƋmfkh˃͓^�e�

-	���É˃ͮoƄˣǜϤġ˵ɽoǠǘlkmfkh˃͓^�e�

hsl{ 
ȫ˧ɃjΤǈͺȱ�ˇkhȓɨ�̿leͱ̟mĻmhʪ̡�̿kϤ˃͓�ʜ|�eοȾͫ

ϕ�ĪyhÊ¾ÏªoȜĪ�ʆ|�e�

hs¥� 

ϧ� ɡɜoǙƻǠǘ� ϯ� ǐɕoƈǶǃƋǠǘ�

Ϩ� ɡɜo̷̥ĺ� )(� θȣɕoɂuoɆľǎ�

ϩ�
ɡɜoƈǶǠǘoƄˣ˗ɪǴdɡo

ƈǶɂu�
))�

ǐɕɫΒoǙƻǠǘ 

�

Ϫ�
ɂuj΄ĺ�řt�ɡɜoιõɑ

òdƈǶǃƋoͯơ˃�
)
�

θȣɕoɄƴĶʀdǙƻǨoɆľǎ 

ϫ� ϝ̌zɫΒoǃƋǠǘ� )+� ɂϊɕoǠǘ�

Ϭ�
ǐɕɫΒoɂuǠǘ 

ϡǐɕoɂuƍǣoƄˣȴ˪ǜϢ�
),�

̲þɱǠǘ͗˹ʏoͩȺ 

(͈͛͗Źoc|oͱ̟)�

ϭ�
ǐɕɫΒoɂuǠǘ 

ϡƉˏɑòjc�zoǜϢ 
)-�

ƿĉĠƩo˃͓ǘˢͥϡ˳͚͠ϜϢ�

Ϯ�
ǐɕɫΒoɂuǠǘ 

(�¯É�ʏ�ˇkcȣzo͗˹Ϣ 
� �

d�§88l{ ͫϕoÊ¾Ïªn�sɉɌ¨�ªo̎ɗmƄgT͟ą^�e�

i�m/H�m 

ȫ˧Ƀ�

̲̰ʙʓǅƝ�ÈÏ�cϱ̲þɫΒdǠǘ̖ϡ̼ÛćȹǤdǿǀƅɃǗϢ�

œ̣ŹɃ�

)	ɕj��Éo˃ͮϡÒϢdϡÓϢϡ¥Ã��Í�ëd·Ê�ÍŹɃĪʹϢ�


	�̲þɫΒĺƝϡǀɍŲÜwodǿǀƅɃǗϢ�

U��¨ ͱ̟ȷo )/ Ⱦ (( īo� )0 Ⱦ +( īyieƺƥϰ���ª 
 Şϙ / ξ /
0 ƥ�

�

� �
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  hs�� MC� 0�������� hs��J� ��~|gDU�N�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑǨɉ G6 Ϩŋû U�/i��v (D),(F) 

f]iK 

Ɵʮ�ǒν�

(1
%0(
%+,--�

CJ>@aJBJ3WJV>	TC@>4@%@	JL	S<�

�MJMC�

ȍĿϤĝȍϤźɆȍĿȮϤźɆÃ

Ï«ϤʠͅϤŧʐȮǲ˶dȍĿÃ

Ï«ϤÃÏ«o˛æǶϤȍĿ͗ʤϤ

ÃÏ¤É³ÇÂÏ£�

WVo5 

ĺƝϤɏȱĺƝϤn�sȮƝϡǮ

īȴ˪ǜϢoƄˣ˟Ͳ�Ɇ^�v

je 

hs8t£ ɫΒʺoȍĿoƄˣ˃ͮ�ƝsϤȍĿ͗ʤoŐ˃n�s˿ŋlȍĿ͓ɖʏ�ĉǪ^�e�

hs8�� ɫΒʺoȍĿ˃ͮ�˃͓yϤȍĿ͓ɖ�̿lc|oƄˣ�Ɲte�

hs8�v 

(@­�v) 

)	�ϧ̫ˉǘ̂oȍĿʻǶj³ÇÂÏ£oʻǯ�˟�e�


	�Ϩ̫ˉǘ̂oȍĿűϕ�̣mϤźɆÃÏ«oɪǴ�Ɲte�

+	�Ə̫ˉǘ̂oȍĿűϕ�̣mϤÃÏ¤É͓ɖo˃ͮ�Ɲte�

,	�ɤϤǞϤn�sp�oȍĿͮ�Ɲte�

�

hsl{ ȫ˧Ƀ�ˇkhȓɨ�̿leɿŶͫϕ�ĪyhÊ¾ÏªoȜĪ�ʆ|�e�

hs¥� 

ϧ�
�È�Í¨Ï�ÆÍ��ɫΒʺoȍĿ

jp�
Ϯ�

Ϩ̫ˉǘ̂o̫ˉȍĿűϕ��źɆÃÏ

«j˛æǶ�

Ϩ�
ʠͅoʵkϧ̫ˉǘ̂o̫ˉȍĿű

ϕ�
1�

Ϩ̫ˉǘ̂oǠĳȍĿűϕ��ÃÏ¤É

͓ɖj¿�¤Í³oɄΛθȍ͛͗�

ϩ�
ϧ̫ˉǘ̂o̫ˉȍĿűϕ��ƯȮʠ

ͅjʠͅʀ�
)(�

Ə̫ˉǘ̂o̫ˉȍĿdźɆȍĿȮjÃ

Ï«dÃÏ«o˛æǶ�

Ϫ�
ʠͅoʵkϧ̫ˉǘ̂oͬŬǠĳȍ

Ŀűϕ�
))�

Ə̫ˉǘ̂oǠĳȍĿdÃÏ¤É͓ɖ�

ϫ�
ʠͅoj�ϧ̫ˉǘ̂oͬŬǠĳȍ

Ŀűϕ��ǲ˶Čʿjû˜ǆ�
)
�

p�o̫ˉɂuȍĿ��ȍĿȮȴ˪ǜj

ȍĿÃÏ«ǣep�oÃÏ«o˛æǶ�

Ϭ�

óǺͿȍĺmƯ^�ǲ˶oʆ|ȴϡ�

Í³É�ǲ˶ϤȮĎˬīd¶ÏÈ�ƍ

ȞϢ�

)+�

ȍĿo͗ʤȴʏd�Í³�ªĻȍʏ�

ϭ� ƴ¨�ª� ),� ɉɌ¨�ª�

d�§88l{ ͫϕoÊ¾Ïª�)(��Ϥ×ε¨�ªϡ)(�ϢϤn�sɉɌ¨�ªo̎ɗϡ0(�ϢmƄgkh͟

ą^�e�

i�m/H�m ϡȫ˧ɃϢ̼ˈŁÛϤȍĿǅƝdɥŅĪʹ�

U��¨ ͱ̟ȷoňǨϫȾo�ϬȾyieƺƥ2���ª 
 Şϙ / ξ /
1 Şƥ�
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  hs�� MC� ���)� hs��J� �R��XU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx 3 ǑǨɉ G6 2 ŋû U�/i��v (B),(C),(D),(E) 

f]iK 

Ǩ̼� ʖã 

092-802-3457 

gotoh@nams.kyushu-u.ac.jp 

�MJMC�

ǡǶjƈǶϤɏȱoǠǘj͜Ʃǲ

ĺϤǲĺσ×Ϥ˝ǲĺj˝r_zϤ

ȡĔ͜ƩϤ΃ûϤˡƋĺƝϤ˕ĽϤ

ωˡƋɦɝ�

WVo5 
ɏȱĺƝϤǡǶĺƝϤȮƝϤɏȱ

ĻǅƝ�˃͓yhnrvjϥ 

hs8t£ ̲ɽɫΒoƹ΢Ǡǘ͟ąʏϤˡƋθɶ͛͗mζ^�Ƅˣ˃ͮϥ 

hs8�� ̲ɽɫΒi˅z�˕ĽÎˡƋǠǘo͟ąmǱ͋l˃ͮŕsθɶȂʏoƄˣ�Ɲ̡^�ϥ 

hs8�v 

(@­�v) 

1. ʨȘɻˑǲĺϤʨȘƍǣo˅ǿÂ�­�Á�˃͓^�ϥ 

2. ʨȘɫΒʺo˕ĽǠǘ͟ąȂʏ�˃͓^�ϥ 

3. ˡƋĺƝoƄˣɪǴjǅƝ˗lǲˇȂʏ�˃͓^�ϥ 

4. ˡϊoʻǯjˡƋǣǼoζĆ�˃͓^�ϥ 

5. ̲þˇɏȱmζ^�Ƅˣ˟Ͳ�ĉǪ^�ϥ 

hsl{ 

Ȍơ¨��ªϡÐ΢pͺȱΤǈϢ�ͱ̟^�ϥ¾�Íª�̏�ͱ̟^�oiϤşèiŇī

má̡ÎǬ̡�̿lvjϥɍͱ̟o˃͓mǱ͋lɏȱĺƝ˴mfkhϤͱ̟ȾmɿŶʪ̡

�̿lϥͱ̟ 60 īϣʪ̡ 30 īoáơϥ 

ͱ̟âώmfkhˆɨˏo�͡ϕȜĄyhύrʻıͱ̟�ƣȵ^�ƇŠpj�ϥ 

hs¥� 

1 ͱ̟��¤Í� 5 

ˡƋĺƝĚβ 

� ̕ǣˡƋĺƝoƄˣ˃ͮ 

� ˡƋĺƝoǅƝ˗ǲˇ 

2 ̲þɏȱjaoʻǶ 6 ˡϊ͑ƫ 

3 ʨȘɻˑǲĺjʨȘƍǣ 7 ơɉ͠Ϝ 

4 

˕ĽˡƋ 

� S-N ɂ̕mƄgr˕Ľ͛͗ʏ 

� ˕ĽǠǘuoǥόŷƙ 

� ˕ĽǠǘȧŲʏ 

� ʨȘɫΒʺo˕Ľ͛͗Ȃʏ 

  

d�§88l{ 

ơɉ͠Ϝ 70%Ϥʪ̡ 25%Ϥȓɨ×oͽ˔ǲ˶˴ 5%j^�̓Š͟ąϥ 

ĪǋȮpͱ̟ƣȵŶȮo 2/3 mʥclkƇŠpϤŐĴjyhơɉ͠ϜořϜ�ͥ|lkϥϡŋ

ûpǱ͋lƇŠpϤ̠Ǒǘmģƿĉ^�vjϥĪǋpͱ̟Ⱦoʪ̡ȜĪiİȲ^�ϥϢ 

i�m/H�m 

ȫ˧Ƀϰ̲þɫΒ� Ǡǘ̖ϡ̼ÛćȹǤëϤǿǀƅɃǗϤISBN:978-4-425-71491-9Ϣ 

œ̣ŹɃϰɳɢɏȱƝϡȷɍɏȱƝöϢ 

voëmƏȮoœ̣ŹɃpj�oiϤͱ̟oπmοȾ̊é^�ϥ 

ǸƆ��ªϰȷɍʨȘŊöʨȘǸƆ Í£Ïϡhttp://www-it.jwes.or.jp/index.jsp#page=p1Ϣ 

ͱ̟ȾmĂˇyc Powerpoint �Ç�«�Ϥͱ̟ˇ Web ��ªi¤�ÍËÏ«Ŝ̪ϥ 

U��¨ 

ͱ̟̋àǨmͱ̟ƥiͽű�řtìt�pϤiT�dtͱ̟ȾεĠmˬɩ˗mͽű^�v

jϥͱ̟̋àǨïƎmͽű�ǉɇ^�ƇŠpϤâĵm E-mail mh�¾�Íª�Ř�vjϥ 

ƺƥϰ���ª 2 Şϙ 7 ξ 731 Şƥϥ 

� �
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  hs�� MC� 0�������� hs��J� ��~|¡M�4�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx 3 ǑǨɉ G6 2 ŋû U�/i��v (D),(G),(H) 

f]iK 

ǀŚ�� Ƿ�

(1
%0(
%+,.)�

CJVJ3WJV>	TC@>4@%@	JL	S<�

ǀŚ� ͼã 

�MJMC�
͈ŹϤÐ̮Τ̞ŹϤ̲þ×ƓɱȲ

ϊŹϤʙʓɫΒʺ�

WVo5 

)	�ŹƝϤ͈ŹϤ̲̰͗˹ʏϤ̲̰

͛͗ϤɏȱĺƝϤƄˣɫΒĺƝϤ

̲̰ʙʓɫΒĺƝ˴�˃͓yhn

rvje�


	�̲̰ʙʓ͈Ź˲ÐmÔŠɟo

̤p̲̰ʙʓ͈Ź˲ão˞Ȃ�ͥ

|lke�

hs8t£ 

̲̰ʙʓ͈Ź˲ÐişƝ˅p͛͗yc̲mfkhϤÐ̮Τ̞Źj̲þ×ƓɱȲϊŹ�Āǿ

^�eƩˬŹ�Ā�ªÈÁ͗˹�̿ehΤ̞͗ˎ�ɦ͘^�jj}mϤǠǘ͗˹�ƣȵy

hɫΒ͛͗oƣπoȄʏ�ĉǪ^�eycϤ̲jɫΒ��¨Áp˓l�ʙʓɫΒʺɫΒŹ

�ɯĤyϤaoɳ̪mfkho˟Ͳ�ʜ|�e�

hs8�� ̲̰oÐ̮Τ̞Źj̲þ×ƓɱȲϊŹ�ĀǿyϤǠǘ͗˹�ƣȵ^�Ȅʏ�ĉǪ^�eʙ

ʓɫΒʺmζ^�˟Ͳ�ĉǪ^�e�

hs8�v 

(@­�v) 

)	�Ð̮Τ̞Źj̲þ×ƓȲϊŹ�Āǿ^�ȄʏoĉǪ�


	�Ǡǘ͗˹ʏoĉǪ�

+	�ʙʓɫΒʺmζ^�˟ͲoĉǪ�

hsl{ 
Δ ) Ŷo°Ïªͱ̟j×εƬɝ��̄ , Ŷ��mnkhͽ˔ͮ͘�̿leʙʓɫΒʺmfkh

pϤ
 Ŷoσ×ͱ̟�̿le�

hs¥� 

)� Ð̮Τ̞ŹĀǿ� 1� ̗Ǡǘ͗˹�


� � � f� )(� � � f�

+� � � f� ))� ɱǠǘ͗˹�

,� � � f� )
� � � f�

-� ̲þ×ƓɱȲϊŹĀǿ� )+� ʙʓɫΒʺɫΒŹɯĤ�

.� � � f� ),� � � f�

/� � � f� )-� � � f�

0� � � f� � �

d�§88l{ 

+ ǑǨɉɌmɄ̋Ƭɝp̿���eǿ̙͟ąp͛͗Źϊj͗˹Ƀóǘo͟ąjϤƬɝm

nt�ͽ˔ǲ˶̎ɗ�̓Šyh̿��ϤɄ̋ƬɝmŠɟyhŋûpͥơw��eŐĴjy

hϩǑǨɉɌïιoƬɝp̿��lkoiϤÔŠɟo̤pģƿĉ^�Ǳ͋pj�e�

i�m/H�m 
̲mζΓ^�ŹϊϤǸƆ˴pȚΆw�hk�ȯʾpěhœ̣Ƀjl�elnϤ͛͗p�

!UXCM	>�̲̆ŊöoɫΒ͎Ĵo}jm̿���e�

U��¨ 
ͱ̟ȷo - κmͽű�řtìt�e�

���ª 
 Şϙ / ξ /+- Şƥ�

�

�  
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  hs�� MC� 0�������� hs��J� !#A*¦¥XU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑǨɉ G6 Ϩŋû U�/i��v (D),(G) 

f]iK 

Ɋɐ�� ė�

(1
%0(
%+,-
�

TRV@=J3WJV>	TC@>4@%@	JL	S<�

�MJMC�

��¨ÁǅƝϤÃ©ÉńϤɄΛńϤ

ŶǌϤË²�ªșơϤ¿É�¶ʊ

ơΘ˪Ϥ�ÀÅÊÏ�ÆÍϤζȮ

΋úϤΞ÷˗�É�È�Á�

WVo5 
̕ǣíȮϤǮīˬīƝoƄˣ�Ɲ

�ik�vje 

hs8t£ 

��¨Á͛͗pϤűϕ�ɷyrȐmhlyr̈́ˁ^�hÃ©Éńio�¨¦¸jϤaoÃ

©É�ˇkhÿ�oo͟ąȌɮoǺŨiɄ}Ɩyyk͛͗³ÇÂÏ£�͍ft�hɄΛńi

o�¨¦¸��ɫǿw��eȃl��¨ÁpɳɢÎʺʕÎΐĈÎèǅ˟̪ycpa��o

̌Š`lkƏ˫ƏɬdpϤko�ll͛͗űϕi}Ã©ÉńjɄΛń�ΛĬm̿lvjm

��ŢɬmȃlvjpŜ̪ij�eɍͱ̟ipϤʻm�ÍµÅÏ£�ĲˇyhƏɬl͛͗

űϕoűϕ͓ʊ�̿lȴʏͮ�̡Ǫ^�e�

hs8�� ��¨ÁoÃ©Éńn�sɄΛńoƄˣ˟Ͳ�Õm�e�

hs8�v 

(@­�v) 

)	�ȮĎɄΛńoə̌zjȮĎɄΛń�É�È�ÁoƄˣ�˃͓^��


	�̌Š`ɄΛńoə̌zǰŠ`ɄΛń�É�È�ÁoƄˣ�˃͓^��

+	�Ə˚˗ɄΛńoə̌zjƏ˚˗ɄΛń�É�È�ÁoƄˣ�˃͓^��

,	�ˢʿ��¨ÁoÃ©ÉńjɄΛń�˃͓^��

-	�Ŷǌm��șơoƄˣ�˃͓^��

hsl{ ¸ÈÍª�×ǰmȓɨ�̿leɿŶϤͫϕ�ˤyϤÊ¾ÏªoȜĪ�ʆ|�e�

hs¥� 

ϧ�
ȓɨɪ͋ͩȺ�

��¨Á͛͗jpϲ�
ϯ�

Ə˚˗ɄΛń�

Ə˚˗Ξ÷˗�É�È�Á�
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ŋ̅ŶǌÎƏΦŶǌÎË²�ªșơ�

Əώǜ΋ú�
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ϩ�
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¿É�¶Θ˪�
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ϡϨīȗ̈ÎŃΤʏϢ�
)
�

¿É�¶Θ˪�+�ϰĸǝƆΥÎ��ª͟

ą�

ϫ�
ω̕ǣΓ̒ζȮoɄΛńϡÇÍ¤Á�

Ï¥ÎϺϳÎʩι�Í¸Ê¦��ʏϢ�
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©Ï£o�o¿É�¶Ã©Éɫ˽ϡɄƷ

șơϢ�

Ϭ�
ω̕ǣΓ̒ζȮoɄΛńϡΞ÷˗�É

�È�ÁϢ�
),�

¿É�¶ʊơΘ˪ϡϸ϶ϹϢ�

ϭ�
ĳ̄ɑòìTűϕoɄΛńϡ̕ǣ͗ˎ

ʏϢ�
)-�

¿É�¶ʊơΘ˪oɄΛǶŐ˃j¤�

¬À¦�¸Ë�ÇÀÍ�m��͓ʏ�

Ϯ� ̌Š`ɄΛńϡīɘκơʏlkϢ� � �

d�§88l{ ɿŶoʪ̡n�sȮŶoÊ¾ÏªjɉɌ͠Ϝo̎ɗmƄgkh̿le�

i�m/H�m )	�ɥɐ̵ğϤϞɲǒρϰ¿É�¶͓ɖϤȷ˧ȄΓϤ)1/1Ϥ
	�ϐ͹ςƒϰ��¨ÁǅƝϤ
�Ë¬˥Ϥ)10)Ϥ+	�αƸɁɀϰɄΛń�É�È�ÁϤȽȿƅϤ
(((�

U��¨ ͱ̟ȷoϧϭȾo�ϧϯȾyi��¶���ÌÏj^�eƺƥ2ϾϿЀЁ 
 Şϙ . ξ .+, Şƥ�
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  hs�� MC� 0�������� hs��J� �Q¦¥XU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϩǑǨɉ G6 Ϩŋû U�/i��v (B),(D),(G) 

f]iK 

˾ˈ�ǂǵ�
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>4RWXMJ3WJV>	TC@>4@%@	JL	S<�
�MJMC�

��¨ÁÇ�¶���ÉϤ˄Ɖ�

 �ÂÍªϤ¶��´È¨�Î�

£©�ϤǳΛ͋ŷϤ͏˄ƉϤ̧͐

˄ƉϤʣʸ˄ƉϤƟě͗ˎϤÈ�

�͟ąϤʰʱƟěÎΟφϤŽ˂˄

ƉʈɛϤ˄Ɖćě�

WVo5 

ʻmlyelnϤvoȓɨĠƩ�

˃͓^�mpϤƵlrj} +', o

ͱ̟ĪǋpǱ͋ij�e�

hs8t£ 
�ÉÏ�Ƥ̲~ʙʓˮεĲˇoʘþɫΒpaoƺüˮεoǳΛw~ƟěǶϤʙʓćěǶl

kp͋ʆw��ev��oɳ̪�͛͗^�c|oɑòÎ˃ͮÎǵ̣ʏ~˟ͲmfkhƝte�

hs8�� ǳΛϤƟěϤ˄Ɖćěmζ^�ɳ̪�͛͗^�c|ọmȴ~˟ͲmfkhƝte�

hs8�v 

(@­�v) 

)	�˄Ɖ��¨Áo͗ˎmfkh˃͓^��


	�ǳΛ˄Ɖmfkh˃͓^��

+	�˄ƉƟěmfkh˃͓^��

,	�˄Ɖćěmfkh˃͓^��

hsl{ ɕɃj¸ÈÍªm��ͱ̟�̿le˄Ɖćěmζ^�ͬɝÎ˖̈́�ΐzh˃͓ǘ�Ɗ^e�

hs¥� 

ϧ�
˄Ɖ��¨Áo͗ˎϰ˄Ɖ͛͗o˚˗Ϥ

͗ˎoϏǖ�
ϯ�

˄ƉƟěϰŌμjĉǬϤÈ��͟ą�

Ϩ�
˄Ɖ��¨Áo͗ˎϰ��¨ÁoÇ�¶

���É�
)(�

˄ƉƟěϰʰʱƟě�

ϩ�
˄Ɖ��¨Áo͗ ϰˎ˄ Ɖ� �ÂÍªϤ

¶��´È¨�Î�£©��
))�

˄ƉƟěϰΟφ͗ˎ�

Ϫ� ǳΛ˄ƉϰǳΛwo͋ŷ� )
� ˄ƉćěϰŽ˂˄Ɖʈɛjćě�

ϫ� ǳΛ˄Ɖϰ͏˄Ɖ� )+� ˄ƉćěϰŽ˂˄Ɖűϕmζ^�ͬɝ�

Ϭ� ǳΛ˄Ɖϰ̧͐˄ƉϤȍĿjǻ͐� ),� ˄ƉćěϰͬɝĠƩo˖̈́�

ϭ� ǳΛ˄Ɖϰʣʸ˄Ɖ� )-� ƿĉĠƩo˃͓ǘˢͥϰ˳͚͠Ϝ�

Ϯ� ˄ƉƟěϰʱƧ͋ŷjƟě͗ˎ� � �

d�§88l{ 
ϩǑĵɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳjȓɨĪǋ

ʼʎm��̿lelnϤ˳͚͠Ϝ� 0(�ϤĪǋʳ� 
(�oĸŠmh͟ą^�e�

i�m/H�m 
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  hs�� MC� 0����	��� hs��J� ��~|!#A*XUV±�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϪǑĵɉ G6 Ϩŋû U�/i��v (D),(E),(F),(H),(I) 

f]iK 

Ɵɓ ʬ�  092-802-3449 
ando@nams.kyushu-u.ac.jp 

Ɵʮ ǒν 092-802-3455 

yasuzawa@nams.kyushu-u.ac.jp 
ˈ× Ƒʁ 092-802-3458 

tanaka@nams.kyushu-u.ac.jp 

śǄ ̴Ɯ 092-802-3448 
furukawa@nams.kyushu-u.ac.jp 

Ǩ̼ ʖã 092-802-3457 

gotoh@nams.kyushu-u.ac.jp 
ɣŐ�ƠÜ�092-802-3451 

kajiwara@nams.kyushu-u.ac.jp 

˾ˈ ǂǵ 092-802-3459 

shinoda@nams.kyushu-u.ac.jp 

�MJMC�

ǲĺϼr_zζĆϤϛϋϤęΨϤǙƻ̷

ΦϤźɆȍĿȮϤȍĿÃÏ«ϤȢȥȈȆϤ

ΒʐȈȆϤɱȠȈȆϤǬŐĺ�

WVo5 

)	 ɏȱĺƝ�ˊ�ϤǡǶĺƝ˲ÐϤɏȱ

ĻǅƝϤ˄Ɖ͛͗ǅƝϤ̲̰ʙʓȍ

ĿƝϤ̲̰ʙʓʕþĺƝϤ̲̰ΗĿ

ͮoŋû�ŘǪyhk�vjpɇ

yyke�


	 ~{�ǪlkâǸiɴǋ^�ƇŠ

pϤȊǢȫŮmˋyĪhȌˤ�ñs

vje�

hs8t£ 
Ȅ̤̀pϤˠ˭lkmnkh˃ͮoɦ͞~ˁ͵oȅȟ�^�c|myqyqƣϜ�̿le

voƣϜpϤïÓmˤ^ċıoϕɏmfkhoƣϜ�̿lvjiϤƣˁ͵�þǻ^�jĝ

mϤƆŦɃoŘ�̝|̪ĺ�΂mft�â�˚˗j^�e�

hs8�� 
ƣϜȂʏϤƆŦɃŘ�̝|mζ^�̪ĺ�ĉǪ^�jĝmϤƣϜ�ΐzhƣˁ͵�þǻ^

�e�

hs8�v 

(@­�v) 

)	�ɏȱoĺƝ˗ʻǶ�ɳɢ˗Ƕͽ�oʤơʏ�Ɲte�


	�ɫΒ͋̇oψ˗ŕsĿ˗ĺƝʻǶoʤơʏ�Ɲte�

+	�˫go˄Ɖűϕ�ɦ͘^�πmǱ͋jl�ͯΨoʤơʏ�Ɲte�

,	�ɯſ̲oȈȆșơƣϜʏŕsvo̎ɗo�ƣ̲oȈȆ�șơ^�Ȃʏ�Ɲte�

-	�̲̰ĿȠʻǶoʤơʏ�Ɲte�

hsl{ 
- ţ˪ǘmˀītyϤˀɿm˓l�ƣϜ�æíi̿leƣϜȾmp E4 ˴p�¾Ïª�^�

ƇŠ}j�y^e�

hs¥� 

ϧ�
ƣϜmζ^�ͯʑǺϤÊ¾Ïªoyj

|ȴ 
ϫ�

�Í³�ªĻȍʏm��ȍĿʻǶo͗

ʤ 

Ϩ� Ùɤǝǟ͠Ϝ Ϭ� ̲þȈȆƣϜ 

ϩ� ˄Ɖ͗ʤƣϜ ϭ� ̲̰ĿȠƣϜ 

Ϫ� ǐɕǙƻƣϜ Ϯ� ��¨ÁĳǫƣϜ 

d�§88l{ 
ěhoƣϜmœĻyϤofÊ¾Ïª�ȜĪ^�vjeǿ̙͟ąpƣϜuoœĻǼǘ~Ê¾

ÏªoĠƩ�̓Š˗ṃǾyh̿le�

i�m/H�m 
ȫ˧Ƀϰ˲ÐŶoͱ̟Ⱦmͺȱ�Τì^�e�

œ̣ŹɃϰa�b�oƣϜoȾmοȾ̊é^�e�

U��¨ 
ƣϜȾŕs̋àǨmƣϜƥycpȫŮƥiͽű�řtìty^eȊǢȫŮoƺƥmfkh

pƣϜȾmˢͥyhÓwke�
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  hs�� MC� 0���
���� hs��J� ��w¯�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠǱĉϢÎΐǍȓɨ 

WVZx ϪǑĵɉ G6 Ϩŋû U�/i��v (A),(D) 

f]iK 

Ɛˈ�ʍǤ�

(1
%0(
%+(-,�

X4?J3JN=X	TC@>4@%@	JL	S<�

�MJMC�

ʸĺƝϤ˲ÐʏĴϤ˲ãʏĴϤʸ

ɳζϤ̹ʂϤʸ÷ΙϤʸ÷ƳϤƯ

ʕϤΈƱϤʸæȞŴ�

WVo5 ʻmly 

hs8t£ 

ʸɳζipʸ��¯É�ÏʦjyhĿĺ˅ˆp̿��ϤǅɨÒoş¸Ë �ipĻʸ~Ħ

Ŏp̿��hk�lkϤʸmpωǍmƏroǲˇăpj�eÐȴϤʸp�¯É�ÏoɄ̋

ǣǼi}j�ϤȷǍ˗mʸmζΓycƏroˁ͵m͔��ɳöpƏkeɍͱ̟ipϤʸ�

˃͓^�c|mÔŜɴij�ʸĺƝn�s÷ʸƝmζ^�Ƅˣ˟Ͳ�ĉǪ^�eycv�

�}jmɬglʸoǲˇămfkhǎǕk˟Ͳ�ǪhϤɷyk˃͓�΂mft�e�

hs8�� ʸĺƝn�s÷ʸƝmζ^�Ƅˣ˟ͲjaoǲˇămfkhǎǕk˟Ͳ�Õm�e�

hs8�v 

(@­�v) 

)	�ʸoΨ˗͟ąȴʏ�ʸĺƝo˲ÐʏĴ�mfkh˃͓^�e�


	�ʸoͽ˗͟ąȴʏ�ʸĺƝo˲ãʏĴ�mfkh˃͓^�e�

+	�ʸɳζn�sʸɳŴě̮mfkhoŐ˃~ɫΒmfkh˃͓^�e�

,	�ʸ÷ƳϤƯʕϤʸΈƱoş÷ʸǣǼoŐ˃~͗˹ȴʏ�˃͓^�e�

-	�ʸ÷ƳϤƯʕϤʸΈƱoǲˇămfkh˃͓^�e�

hsl{ ʽ̫mĀǿyc°Ïª�×ǰjyhϤëmΤǈ^�¸ÈÍª�Ƅmͱ̟^�e�

hs¥� 

ϧ� ʸ÷ΙoƄˣϡƣă̊éϧϢ� ϯ� ʸĺƝo˲ÐʏĴ�

Ϩ� ʸ÷ΙoƄˣϡƣă̊éϨϢ� )(� ˃ǹʂþϤʼǼƍńϤʝŠ��oŘȃk�

ϩ�
ʸ÷Ƴϧϡǐɕoʸ÷ƳÎƯʕ�ùl

ʸΐΘϢ�
))�

ʸɳζjĦħɳϤʸĺƝo˲ãʏĴϤ�

ÍªËµ�

Ϫ�
ʸ÷ƳϨϡġ˺oʸ÷ƳÎ¶�Íoľ

ɗϢ�
))�

ş˫ʸɳŴϤ̹ʂoǶͽϤ̹ʂ̈́oĂk

ȴ�

ϫ�
ʸ÷ƳϩϡωơǍʸ÷ƳϢϤƯʕʸ÷

ΙϡǠĳƯʕÎ̫ˉƯʕϢ�
)+�

̹ʂ���ÉϤ½�ÇϤ̹ʂ£ÏµÍ�

Ϭ�
ʸΈƱϡƄˣâώÎϟþ̂ΈƱʸæȞϢ�

),�
��£Ï´ÍϤµ�ªÍ�Í�Íϧϡ�

¢ÈÍɳζϢ�

ϭ� ʸæȞŴϡƄˣâώÎʸæȞo͗˹Ϣ� )-� µ�ªÍ�Í�ÍϨϡ©�Ï¡ÉɳζϢ�

Ϯ�
ʸoj�mȴoƣăϤ̂oƉˏjͽΨ

ćƛϤ�Í£Éµ�
�

�

d�§88l{ 
ϪǑĵɉoɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳϤʪ̡Ϥ

Ê¾ÏªϤȓɨĪǋʼʎlk�̓Šyh̿le�

i�m/H�m Τǈ¸ÈÍªϤȓɨi 
 ĢoʓɃ�ș̻ϡʸĺƝϤ÷ʸƝϢ�

U��¨ ƺƥϰ���ª , Şϙ 0 ξ 0+- Şƥ�
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hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠΝȇϢÎΐǍȓɨ 

WVZx 2 ǑǨɉ G6 2 ŋû U�/i��v (D) 
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hs�� MC� 0�������� hs��J� XUO�BU�

hs��E>� ưȨȫ̩˧˚� ��8�?� Ž˄Î̲ʙϡ�Ï�ĠΝȇϢÎΐǍȓɨ�

WVZx� + Ǒĵɉ� G6� 
 ŋû� U�/i��v� (D) 

f]iK�

ˈ×�Ƒʁ�

?NU2(1
%0(
%+,-0�

NVJRU2?JWJTJ3WJV>	TC@>4@%@	JL	S<�

�MJMC� ĺƝd͓ɖĺƝ�

WVo5�

ĺƝd͓ ɖĺƝoƄˣ�˃͓yhn

rvje�

ĺƝ � �ƿĉyhnrvje�

hs8t£�
ǅƝ˗űϕlkƣπoűϕ�ΐyhd­ÅÏªÍĺƝd͓ɖĺƝuo˃͓�ʜ|�e�

�

hs8��� ­ÅÏªÍĺƝj͓ɖĺƝoƄˣ˟Ͳjǲˇ̪ĺoʛϘ�

hs8�v�

�@­�v �
­ÅÏªÍĺƝj͓ɖĺƝoǅƝ˗űϕuoǲˇĺo̡Ǫ�

hsl{� ɕɃm��ͱ̟n�sΤǈ^�¸ÈÍªm��ʪ̡�Új^�e�

hs¥��

)� ­ÅÏªÍoΗĿȴ˪ǜ� .� ­ÅÏªÍĺƝj͓ɖĺƝ�


�
ΗĿ�¯É�Ïjêâ�

¾¨Í�ÄÉ�¯É�Ïj�¯É�Ïćƛ�
/� Ç�ÇÍ�ÅǣǜoƄˣ�

+� ͽʳ̂d͂˯� 0� ±ÀÉªÍǣǜoƄˣ�

,� Ŷ΃� 1� ĺƝűϕuoΛˇ�

-� ΃p�dªÉ�d͒ΗĿΨ� )(� ȍĿűϕuoΛˇ�

d�§88l{�
ɉε×n�sɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳϤȓɨ

×oʪ̡ϤÊ¾ÏªϤȓɨĪǋʼʎ�̓Šyh̿le 

i�m/H�m� ΛƢ̊é^�e 

U��¨�

ͱ̟~ʪ̡oͽűd˜ͭlkmοȾǲz�e 
ƺƥϰ���ª�
 Şϙ / ξ /+
 Şƥ�
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%+,-0�
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  hs�� MC� 0�������� hs��J� ��~|gDU�4�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠΝȇϢÎΐǍȓɨ 

WVZx ϪǑĵɉ G6 Ϩŋû U�/i��v (D),(F) 
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Ɵʮ�ǒν�
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CJ>@aJBJ3WJV>	TC@>4@%@	JL	S<�
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̲þȍĿϤȍĿșơʏϤθȍ͛͗Ϥ

ĝȍŶΟϤ̲þȍĿ͗ʤϤȘʃȍ

ĿϤìĻʃͽΨľɗ�

WVo5 
̲̰ʙʓȍĿƝ˲Ð�ĉǪʞzi

j�vje 

hs8t£ ɫΒʺoȍĿoƄˣ˃ͮ�ƝsϤȍĿ͗ʤoŐ˃n�s˿ŋlȍĿ͓ɖʏ�ĉǪ^�e�

hs8�� 
Ɛſ̲̰~ʙʓɫΒʺoȍĿͮ�ƝsϤaoθȍ͛͗ʏϤȍĿ͓ɖʏjȍĿ͗ʤʏ�ĉǪ

^�e�

hs8�v 

(@­�v) 

)	�̲þoȍĿo˫ϖ�Ɲte�


	�̲þȍĿoͿȍĺjͿȍʦmfkhƝte�

+	�̲þ˻ȍĿoʻǯjȍĿșơʏe�

,	�̲þÒ΢ɫΒoȍĿșơʏjθȍ͛͗mfkhƝte�

-	�̲̰oƹ΢ȍĿmfkhƝte�

hsl{ ȫ˧Ƀn�s¸ÈÍª�ˇkhȓɨ�̿leɿŶͫϕ�ĪyhÊ¾ÏªoȜĪ�ʆ|�e�

hs¥� 

ϧ�
�È�Í¨Ï�ÆÍ��Ɛſ̲þɫΒ

oȍĿjp�
ϯ�

̲þȍĿoͿȍĺϨϡ¸Ë»ÇͿȍĺϢ�

Ϩ�
̲þo̗ɂuȍĿj ERVX>4NWTX p�

˃ͮ�
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ǐɕn�sθȣɕoȍĿ�

ϩ�
̗ɂuȍĿmnt�`�ȲƍǣϤŶ΃

ǽǶϤn�sìĻʃͽΨ�
))�

ǐɕn�sθȣɕoȘʃȍĿ�

Ϫ�

̗ɂuȍĿoźɆȍĿȮş˫˿Ȼș

ơʏ� )
�

θȍ͛͗jȍĿƯ˷ʏ��¿�¤Í³��

£Í�ɫΒoũťÃÏ«��ȍĿªÇ·

Éâă�

ϫ� ̗ɂuȍĿoɆκ͋̇ʏ͓ɖʏ� )+� ʠͅoŘ�ȃkjȍĿǲ˶șơ�

Ϭ�
̗ɂuȍĿoθȍ͛͗ọmȴj͛

͗¶ËÏ�
),�

̲þȍĿ͗ʤʏ�

ϭ�

Ò΢ɫΒoȍĿ��Ë¦�Í�ȍĿϤɂ

uȍĿϤn�s`�ȲȍĿ��¤Í�Ê

Ïoǜ�

)-�

ˢͥ¨�ª�

Ϯ� ̲þȍĿoͿȍĺϧϡÚɳͿȍĺϢ� � �

d�§88l{ 
ͫϕoÊ¾Ïª�
(Ϡ�Ϥ×ε¨�ªϡ
(ϠϢϤn�sɉɌ¨�ªϡ.(ϠϢo̎ɗmƄgkh

͟ą^�e�

i�m/H�m 
ϡȫ˧ɃϢ̼ˈŁÛdȍĿǅƝdɥŅĪʹ�

ϡœ̣ɃϢȷɍʙâŊöϤ̲̰ȍĿ͛͗ȌΪ�

U��¨ ͱ̟ȷoňǨϫȾo�ϬȾyieƺƥ2���ª 
 Şϙ / ξ /
1 Şƥ�

�

� �
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  hs�� MC� 0����	��� hs��J� Xs)'M"+.%�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠΝȇϢÎΐǍȓɨ 

WVZx ϪǑĵɉ G6 Ϩŋû 
U�/i��v (A),(B),(C),(D), 

(G),(I) 

f]iK 

˾ˈ�ǂǵ�

(1
%0(
%+,-1�

>4RWXMJ3WJV>	TC@>4@%@	JL	S<�

�MJMC�

˅ˆ͗ˎϤǅ˪˺˃Ϥŭͽ˺˃Ϥ

̿Ŀ˧ƝϤ͟ąÎǺǵʊơϤÇ�

¶���ÉÎ�Í�­�ÈÍ�Ϥ

È��¿¯Ï�ÂÍª�

WVo5 
̑͗Ɲj̕ǣíȮoƄˣj̈́͗˹

oȃkȴ�Ɲ�ik�vjpɇy

yke 

hs8t£ 

ˁíoǅɨ¿¯Ï�ÂÍªpʯyrƍń^�̍ų˄ƉmƯyhϤĹΒ˗mΛǲyhkr¤

�¬À�Ápʆ|��hk�evvipϤǅɨ¿¯Ï�ÂÍªmζ^�krfooȂʏ�

Ɲ̡yhϤͫϕʪ̡mŘ�̌zlp�Ϥʺj˅ˆmζ��èεʔĿp˜ämζΓyjlǅ

ɨ¿¯Ï�ÂÍªoǺ̟jǵǹuo˃͓�ʜ|�e�

hs8�� 
ǅɨ¿¯Ï�ÂÍªmζΓ^�Ȃʏ�Ɲ̡yhǅɨ¿¯Ï�ÂÍªoǺ̟jǵǹ�˃͓^

�vje�

hs8�v 

(@­�v) 

)	�ˆɨjôɨʔĿoɹŝƼδ�˃͓yϤǅɨ̍ųoǺ̟jǵǹ�˃͓^�vje�


	�ŭͽīɖoȴʏ�Ɲ̡yhŭͽ˺˃Ϥ͛͗Îδ˖˺˃uoƼδǶ�˃͓^�vj�

+	�ǅɨ¿¯Ï�ÂÍªoşȂʏ�Ɲ̡yhͫϕʪ̡mŘ�̌z˃͓�ʜ|�vje�

hsl{ 
Τǈ^�¸ÈÍª�ˇkhͱ̟�̿leycϤͫϕʪ̡mŘ�̌z˖̈́�̿kϤǅɨ¿¯

Ï�ÂÍªo˃͓�ʜ|�e�

hs¥� 

ϧ�
ˆɨjôɨʔĿϰˆɨoɹŝ˗ƼδϤ

ǅɨ̍ųoɹŝ˗Ƽδ 
ϯ�

˅ˆ͗ˎjǅ˪˺˃ 

Ϩ� ¨ÏÇÏ��¨Áj˧Ɲ˗̍ų˺˃ )(� ŭͽīɖϤŭͽ˺˃Ϥŭͽć͞ 

ϩ� ¶�Ï«��¨Ájɮʧń ))� ǸƆÎȮ˃Ã©Ém��űϕ͓ʊϰ 

Ϫ�
ȷɍoˆɨɫΒ 

))�
˖ǹʏϤơΨńjȮ˃ȂʏϤ͟ąÎǺǵ

ʊơϤ�»ÊÏ�ÆÍ�ÎÈ�Ï¥ 

ϫ� ̛̌ϰ̍ų̛̌mnt�èεűϕ )+� ǅɨö͗Ϥͷŀö͗ 

Ϭ�
̿Ŀ˧Ɲjèâ˺˃ 

),�
Ȁ˒Îʏ͎ĳϰδ˖˺˃j¿Ï�¨�Í

� 

ϭ�
èεǅƝoǲˇ 

)-�
Ç�¶���É�Í�­�ÈÍ�jÇ

�¶���É��ª 

Ϯ� ˅ˆϰ˅ˆʔĿoɮʧń � �

d�§88l{ 
ϪǑĵɉoɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳϤȓɨ

Īǋʼʎ�̓Šyh̿le�

i�m/H�m ͱ̟×mΛƢ̊é^�e�

U��¨ 
ͱ̟~ʪ̡oͽűϤ¸Ë�ÇÁ˜ͭlkmοȾǲz�e�

ƺƥϰ���ª 
 Şϙ / ξ /++ Şƥ�

 
� �
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  hs�� MC� 0���	���� hs��J� ~|�QbPU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠΝȇϢÎΐǍȓɨ 

WVZx 4 Ǒĵɉ G6 2 ŋû U�/i��v (A),(D) 

f]iK 

ǀŚ�� Ƿ�

(1
%0(
%+,.)�

CJVJ3WJV>	TC@>4@%@	JL	S<�

�MJMC�
ˢʿÎ̑͗ϤʙʓʐϤ©Ï£͓ɖϤ

̭ʏÎͦƳ�

WVo5 
ʕþĺƝ˲ÐϤ˲ã�˃͓yhn

rvje 

hs8t£ 

̲̰~ʙʓδ˖ɳŴpʙʓjklőyk̫ʶ˄Ɖo×iĀĿ^�c|mϤao͗ˎÎ͛͗Î

δ˖oc|mpϤʙʓoʺ˃˗Â�­�Áo˟ͲpǱ͋jl�evoȓɨipϤʙʓoʺ

˃˗Â�­�Á�˃͓^�c|oƄˣjl�ϤʙʓʕþĺƝϤˢʿΘ˪ͮϤ́ȼǸƆoĲ

ˇȄ̀˴mfkhƝ̡^�e�

hs8�� ̲̰ÎʙʓǅƝiǱ͋jl�ʙʓoʺ˃˗Â�­�Ámζ^�˟Ͳ�ĉǪ^�e 

hs8�v 

(@­�v) 

)	�ʙʓʕþĺƝoĉǪ�


	�ʙʓmζ^�ˢʿΘ˪ͮoĉǪ�

+	�́ȼǸƆĲˇȄ̀oĉǪ�

hsl{ ɿŶΤǈ^�¸ÈÍª�×ǰmȓɨ�̿leɿŶoȓɨoɄǨmp˿ŋlʪ̡�̿le�

hs¥� 

)� ʙʓ˄ƉjǅƝ 1� ʙʓʐĿ(2) 


� ˢʿΘ˪jáʤ˃ͮ(1) )(� ʙʕÎʭʕ(1) 

+� ˢʿΘ˪jáʤ˃ͮ(2) ))� ʙʕÎʭʕ(2) 

,� ˢʿΘ˪jáʤ˃ͮ(3) ))� ʙʄ 

-� ˢʿΘ˪jáʤ˃ͮ(4) )+� ʙʓʂ͵́ȼoǸƆĲˇ(1) 

.� ʙÒϗ(1) ),� ʙʓʂ͵́ȼoǸƆĲˇ(2) 

/� ʙÒϗ(2) )-� ʙʓʂ͵́ȼoǸƆĲˇ(3) 

0� ʙʓʐĿ(1) � �

d�§88l{ 
, ǑĵɉoɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳϤȓɨ

mnt�ͽ˔ǲ˶ʼʎ�̓Šyh̿le�

i�m/H�m 

)	�Ô͎Ĵˁ͵ͮ��ǀĠćȯϤʙȯƅ��


	�Ž˂ʕþĺƝĚβ��Ɋɐ˱ʍϤɓçƐƝĪʹö��

+	�E4N�"J=RWN�8WAR=XWVNW?�JWM�D?=@L?@=JU�7N>RPW�� 	:JC?4BJR?N��GJW�@X>?=JWM�CNRW4XUM��

ë�

U��¨ 
ͱ̟ȷo - κmͽű�řtìt�e�

���ª 
 Şϙ / ξ /+- Şƥ�

� �
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  hs�� MC� 0���	���� hs��J� ~|wLXU�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠΝȇϢÎΐǍȓɨ 

WVZx ϪǑĵɉ G6 Ϩŋû U�/i��v (A),(D) 

f]iK 

śǄ� ̴Ɯ�

(1
%0(
%+,,0�

O@=@TJBJ3WJV>	TC@>4@%@	JL	S< 

�MJMC�

ĶþoĺƝϤʘþϦȝĺþoĺƝϤ

ʙʓʐϤ¸ÇÍªɳŴϤ̲̰ʙʓ

ɳŴ��¨Á�

WVo5 
̲̰ΗĿͮϤ̫ĿĳǫǅƝ�˃͓

yhnrvje 

hs8t£ 
ʙʓͺʦoȖŘj�kpʙʓδ˖mǩâ^�ʙʓɫΒʺ~ʙ×̭̿þlkϤk���ʙʓ

ɳŴoʻǶϤ͛͗͋òlkoƄˣ˗l˟ͲmfkhƝ̡^�e�

hs8�� ʙʓɳŴoʻǶϤ͛͗͋ò˴mζ^�Ƅˣ˗l˟Ͳ�Õm�e�

hs8�v 

(@­�v) 

)	�̫ʶ˄ƉoćʹÎĲˇmζ^�Ƅɍ˗l˟Ͳ�΂mft�e�


	�ʙʓmnt�Ž˂ͺʦoȖŘʏ�˃͓^�e�

+	�ʙʓɳŴoţ˨n�sao˚˗�˃͓^�e�

,	�ƐſʙʓɫΒʺoʐʗ×mnt�ΗĿʻǶ�˃͓^�e�

-	�ʘþoĆˑmζ^�ĺƝ�˃͓^�e�

hsl{ °Ïªm��ͱ̟n�sëmΤǈ^�¸ÈÍª�ˇkhͱ̟^�e�

hs¥� 

ϧ� ʙʓ� ϯ� ʘþɫΒʺoΗĿ�)��

Ϩ� ʙʓδ˖�)�� )(� ʘþɫΒʺoΗĿ�
��

ϩ� ʙʓδ˖�
�� ))� ʘþɫΒʺoΗĿ�+��

Ϫ� ʙʓɫΒʺ�)�� )
� Ćˑ�)��

ϫ� ʙʓɫΒʺ�
�� )+� Ćˑ�
��

Ϭ� ʙʓɫΒʺo͛͗�)�� ),� ʙʓͬɝ�)��

ϭ� ʙʓɫΒʺo͛͗�
�� )-� ʙʓͬɝ�
��

Ϯ� ʙʓɫΒʺo͛͗�+�� � �

d�§88l{ 
ϪǑĵɉoɉɌm˳͚͠Ϝm��ȓɨo˃͓ǘ�͠Ϝ^�eǿ̙͟ąp͠ϜoǪʳϤȓɨ

Īǋʼʎ�̓Šyh̿le�

i�m/H�m Τǈ¸ÈÍª�

U��¨ ͱ̟ȷo - κϡ).2,(%)02)(Ϣmͽű�řtft�eƺƥϰϾϿЀЁ 
 Şϙ . ξ .+( Şƥ�

�

� �
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  hs�� MC� 0���(���� hs��J� ¥�XU���4�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠΝȇϢÎΐǍȓɨ 

WVZx ϪǑĵɉ G6 ϧŋû U�/i��v (D),(E),(H) 

f]iK 
̲̰ʙʓ��¨ÁǅƝ�Ï��şȫŮ� �MJMC�

ȮĎ͗˹Ϥ9X=?=JW�/-'1('1-��6��

6����"4E!45�

WVo5 ŉɨˠ˭m˞Ȃyhk�vje�

hs8t£ ¸Ë�ÇÁ͕ͧ�Ɲ̡yϤ˿ŋlȮĎ͗˹¸Ë�ÇÁ�Āǿ^�e�

hs8�� 

˚˗mǲzcȮĎ͗˹¸Ë�ÇÁ�ĀǿiT��lml�elnϤˠ˭ĠƩ˴m��Ǳ͋

jl�͕ͧp˓l�c|Ϥ͉Ȯo¸Ë�ÇÁ͕ͧmζ^��Ï��ā͛yhʪ̡�̿le

řͱ̤p͉Ȯo͕ͧoʪ̡mœĻiT��lϤȾεĸ˴oΤǾ�^�e�

hs8�v 

(@­�v) 

)	�9X=?=JW�//'1('1-�m��¸Ë�ÇÀÍ�pŜ̪jl�e��


	�6��6���m��¸Ë�ÇÀÍ�pŜ̪jl�e��

+	�"4E!45 m��¸Ë�ÇÀÍ�pŜ̪jl�e�

hsl{ ΤìͺȱmƄgrʪ̡eȮĎ͗˹ʪ̡pǸƆƄ˙ Í£Ïͱ̟ƥ~şˠ˭ƥiƣȵ^�e�

hs¥� 

ϧ� ˿ŋl¸Ë�ÇÁ� �)�� Ϭ� ΤĮ� �
��

Ϩ� ¸Ë�ÇÁoƄɍɫǿ� �)�� ϭ� ȯƚĮj¶��ÉĚĪĺ� �)��

ϩ� ʕ�oĳǫ� �
�� Ϯ� ķ¸Ë�ÇÁj�·ÉÏ¥Í� �
��

Ϫ� ©Ï£oſjɃǜ� �
�� ϯ� ɫΒſϤ¾�Í£ϤÃ�ÅÏÉ˴� �+��

ϫ� ̜�Όy� �
�� )(� ΤĮ� �
��

d�§88l{ Ê¾ÏªϤʪ̡ȾoͫϕϤʪ̡ʼʎ˴�̓ŠyhİȲ^�e�

i�m/H�m 

ȫ˧Ƀϰş͕ͧɿmϤâĵoȚˤlkoȂɼiıΏȌơ^�e�

œ̣Ƀϰvoͱ̟mζΓ^�œ̣ɃpƏȮj�oiϤͱ̟Ⱦε×mΛƢ̊éyy^e�

aoëϰͱ̟ͺȱ�¤�ÍËÏ«Īɒ��lm¼ÏÁ»Ï��ʧēyy^e�

U��¨ 
şȊǢȫŮmοȾˋyĪ�vjeʪ̡̋àȾlkmâĵm�¾�Íª�Ř�vjpɇyy

keƺƥ~Γ̐Ępʪ̡ĵǨm˛Șˢͥ�Ř�vje�
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  hs�� MC 0���(��� hs��J ¥�XU���O 

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠΝȇϢÎΐǍȓɨ 

WVZx ϪǑĵɉ G6 ϧŋû U�/i��v (D),(E),(H) 

f]iK 

šǄƜˌϡͱ̟dʪ̡ȊǢϢ 

092-802-3454 

yosikawa@nams.kyushu-u.ac.jp 

ĵˈɷǕϡʪ̡ȊǢϢ 

092-802-3464 

maeda@nams.kyushu-u.ac.jp 

�MJMC 
ȮĎ͗˹ϤɏȱoǠǘj͜Ʃǲ

ĺϤɫΒ͓ɖϤɆκ͋̇ʏdǠǘ

͟ą 

WVo5 

ŐĴjyhd͗˹ǅƝʪ̡˲ÐϤ

ɏȱĺƝϡˊϢϤǡǶĺƝ˲ÐϤ

ƄˣɫΒĺƝϤ̲̰ʙʓɫΒĺ

Ɲd̲ ̰ʙʓȍĿƝ˲Ðoŋû�

ĉǪyhk�vje 

hs8t£ 

ɏȱĺƝdɫΒĺƝdȍĿƝlkmζΓ^�ƣűϕ�͓rc|oȂʏij�Ɇκ͋̇ʏm

fkhͱ̟dn�săϕ͓ɖ�ΐzh˃͓�ʜ|�jĝmϤȮĎ�ÀÅÊÏ�ÆÍoƄˣ

�Ɲtâ�˚˗j^�ϥ 

hs8�� FEM �ˇkcȮĎɫΒ͓ɖoƄˣ�ƝsϤƣπm̍Ϝ^�ϥ 

hs8�v 

²@­�v³ 

1.ȮĎɫΒ͓ɖiɷyk̎ɗ�Ǫ�c|m˟ehnrvTâɚmζ^�˟Ͳ�̡Ǫ^�e 

2.Ɇκ͓͋̇ɖ¢¶ª�ĲˇiT�̇Ϙ�΂mft�ϥ 

3.űϕ͓ʊoc|mϤȮĎ�ÀÅÊÏ�ÆÍ�ĲˇiT�c|ȯϘ�΂mft�ϥ 

hsl{ 

Τìͺȱm��ͱ̟jʪ̡e 

ʪ̡ 3 pσ×ͱ̟ǣǜi̿le�Ç�� 2 fmītdıgoȷ˪iƣȵyda�b� TA

p 3 ţ˪ǘpfkhȌƳ^�e 

hs¥� 

1 
��¤Í� 

¿ªÈ¦��ɫΒ͓ɖ(ɤ͋̇) 
8 

Ɇκ͋̇ʏ�ˇkc͓ɖȂϏoͩȺ 

2 
¿ªÈ¦��ɫΒ͓ɖ(ɡ͋̇) 

9 
ʇˇ FEM ͓ɖ¢¶ªoĂˇȴʏd¸

È¾�ª¸Ë ¦�oĂkȴoͩȺ 

3 

Ɇκ͋̇ʏo͓ɖ˃ͮϡðǹêâo

Ő˃dɄƴ¾¨Í�ÄÉ�¯É�o

Ő˃Ϣ 
10 

FEM ʪ̡ 3ϰʇˇ FEM ͓ɖ¢¶ª�ˇ

kc͓ɖʪ̡ϡʪ̡ΕȑʼʎmŠ�`d

Ɇκ͋̇ʏ͓ɖoˑǺʳj͗˹̎ɗo

͟ąȴʏmfkhοȾͱ̟Ϣ 

4 
FEM ʪ̡ 1ϱϝ̌z͓ɖ¢¶ª�ˇk

c͓ɖʪ̡ϡɡo͗˹Ϣ 
11 

FEM ʪ̡ 3ϰʇˇ FEM ͓ɖ¢¶ª�ˇ

kc͓ɖʪ̡ 

5 
FEM ʪ̡ 1ϱϝ̌z͓ɖ¢¶ª�ˇk

c͓ɖʪ̡ϡ͗˹ɃoĀǿϢ 
12 

FEM ʪ̡ 3ϰʇˇ FEM ͓ɖ¢¶ª�ˇ

kc͓ɖʪ̡ 

6 
FEM ʪ̡ 2ϱϝ̌z͓ɖ¢¶ª�ˇk

c͓ɖʪ̡ϡ̲þɱǠǘ͗˹Ϣ 
13 

FEM ʪ̡ 3ϰʇˇ FEM ͓ɖ¢¶ª�ˇ

kc͓ɖʪ̡ 

7 
FEM ʪ̡ 2ϱϝ̌z͓ɖ¢¶ª�ˇk

c͓ɖʪ̡ϡ̲þɱǠǘ͗˹Ϣ 
14 

FEM ʪ̡ 3ϰʇˇ FEM ͓ɖ¢¶ª�ˇ

kc͓ɖʪ̡ 

d�§88l{ ş͓ɖʪ̡oÊ¾Ïªi͟ą^�e 

i�m/H�m 
¨��ªp¸ÈÍª�Τǈ^�e 

œ̣ŹɃϱΒ̲͛͗Ȅ̤̀oc|oɆκ͋̇ʏ(ζ͊Β̲Ŋö KSSG ƘŮö) 

U��¨ οȾdȫŮƺƥ: W2-728 ŞƥϡšǄϢdW3-616 ŞƥϡĵˈϢ 
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ïÓoσ×ͱ̟mfkhpϤɄįoȾεm�Ç²��Ȝˤ^�e�
 

  hs�� MC� 0�������� hs��J� ��~|!#A*XU�?ª�N�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠΝȇϢÎσ×ȓɨ 

WVZx 
ϪǑǨɉ G6 ϧŋû U�/i��v (A),(B),(C), 

(D),(G),(I) 

f]iK 
ωǍłͱǊ� �MJMC� �

WVo5  

 
 

  hs�� MC� 0�������� hs��J� ��~|!#A*XU�?ª�4�

hs��E> ưȨȫ̩˧˚ ��8�? Ž˄Î̲ʙϡ�Ï�ĠΝȇϢÎσ×ȓɨ 

WVZx 
ϪǑǨɉ G6 ϧŋû U�/i��v (A),(B),(C), 

(D),(G),(I) 

f]iK 
ωǍłͱǊ� �MJMC� �

WVo5  
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