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 Many lake-resident fishes (e.g. crucian carp) migrate seasonally to river, irrigation 

waterway and paddy field for spawning. Recent habitat fragmentation by artificial barriers 

inhibits such reproductive migration of endemic fishes and increases the extinction risk of 

populations. Exotic fishes (predators) is also a threat to the existence of endemic fishes. The 

timing and location of their predation and the relationship between the predation pattern and 

habitat fragmentation must be taken into account in the design of ecological networks. 

 Our aim is to develop a method to assess the effect of alteration of the ecological 

network on extinction risk of endemic fishes. We examine the population dynamics, habitat 

suitability and habitat use of the endemic and exotic fishes in Lake Suwa and Lake Biwa to 

conduct a population viability analysis (PVA).  

 In 2007, we collected basic information for the PVA of curucian carp Carassius 

auratus in the area around Lake Suwa and Lake Biwa. The NRIFS group investigated the 

distribution and density of curucian carp between the paddy field, ditch, river and lake, and 

analyzed the pattern of habitat use and the suitability. The Nagano Fisheries Station group 

investigated the distribution of the exotic fishes (bluegill and largemouth bass) between Lake 

Suwa and the influent rivers, and compared the seasonal pattern of fish distribution with that of 

water temperature. The Kyoto University group investigated estimated fish migration between 

Lake Biwa and neighboring endorheic lakes using stable isotope analysis. 
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Z�9~�UVq~(e��,� ¡�2¢±ÂzÎ$rÂ

zÎVªÂYX�zÎÃ�âá�2¢±²Û|�Äç�/

"ÊÌÂû°¬Û|�P§ âÇ¬µ"Ê�(Ê_,!

! z{ !| }~QR¢¢!%�²/"Ê | ñò�ãþ²Ñ

Z�UVÛÜ�©Ì±Ê�z{ !| }~QR§ eød h�/

"ÊÊAÂ©Ì�§z{ !=} eød h�UV±Êe2�5

��´þÂ�!%�»+�QR !|Â÷�<ÊÂ�UVe

2(e�|3�,�*¢AÊ�m�ÓÔ99�ß|~�G

�ãþ²z{ !|}~¢!=}~�y�û°¬�LÌ�Aâ

ÇÊ(~ª}�9���LÙ2Ý!Â ên�ø��|ÂÓôn�øg=Â

ðn|,(�÷b,�!

�����! ����,-��bc!

�QR·�»+�$X7!�ÓÔ��X"ÂX÷�Ï±Ê�

$��ãþ²§z{ !|}~QRÄ*5��²Ï±²þ��

¹¢JK¸]�$��©Ì£�¢ ¡�¹�$�Ì¸]

�Â*ª¦Â¡¡�§¸]$�¢¢5~*±¦§�¦¬�

µ¶�<"Ê�]ÊÂz{ !| } ¡�$�§z{ !=}�

mÇ�©��µ"Ê�z{ !| }§ g h�Z[�~Ú[Y

¢�Ì�È�®Á�£¤Ì<Âz{ != }�©� ¡�¥

¤Ì¥µ"ÊÈ¢ÌOß¢¼ÑâÇÊ�ê��!%�zÎÃ

§ gø| �ÇÈ�<ÂÂ�éøjÚªA�µ¶�<"Ê�R~

(sNJx,§z{ !=} g h}¼z{ �� } !ø�h�ªµ"

Ê�z{ �� } !ø�h§R~�ªµ"Ê¸]�´JÚ¾¦

Ì/�Ç²þÊÊAÚ<"Ê����!%�zÎÃ§ |øgø

!!ø� Ú<"Ê�z{ !=} e h� �éø!}¼z{ �� } !h

�éø� � jødvÖ�I �¬7±ÊÌ�N��78Ë§9�ÆÇ

¬µ"Ê�Jq§ �éøjÚªAÚ<ÂÂ= h¹¥§ºJ�<

�"ù´P$§��¨;�Ì�WÆÇ�ÊAÂJqÌq¦

¬"Ê�!

as<ÊÂ�UVe2�:\�99�ß|~Â=6;à6

}¼���<�*UV2�¥µ"ÊMN �ãþ²�XX

�Ï±Ê�QRxy<99�ß|~ÌUVÆÇÊ!%¢F

¦UVÆÇ¬µ"Ê!%Ì<"Ê�OèNÐ�zÎÃ�:\µ

â�µâf�µ+²'Ë£�µ¶�<"Ê�=6;à6*

¢O�QRxy<UVÆÇÊ!%¢ÆÇ¬µ"Ê!%Ì

<"Ê�OèNÐ�zÎÃ�:\�Ø�¢99�ß|~¢Yþ

¡¢¡¬�Ü§9�Úý¬µ"Ê�MN§þ¥Ç�¸]Ú

*UVÆÇÂOèNÐ�zÎÃ§¡¡�ªµ"Ê�ÈÇ§Kîø!�Â

!! �»þ²ÆÂ�UV2Ì01±²þ�ÊAÚ<�� !

>}~�QRÓÔ�»þ²¸]¢¹�$�ÐÌÛ���

\Ü�ÒÓ�}©±²þ�,-ßÌ<�È¢ÌÏçÆÇ

Ê�mÈÚÂÛ��}¼MN� OèNÐ � ¡�2¢±Â$

�Ð(¸]$�]mX$�,�âá�2¢±Ê�|�Äç

�/"Ê�99�ß|~}¼MNÚû°¬�|�PÌ â

ÇÊ�¬»ÂKîøj¢ e�y}¼ Kîø!� ¢ !! �y�"ù´

P$§Ì;<ÆÇ²þ��"¯xÚ<� jø| h�§¨;

�ÌªAâÇ�>Ì;<ÆÇ²þ¬þÊA���\ÜÌ

'�¬þ��"²§��ÒÓ��+� KîøjÂ=Â!� � jø|

h�5;:}¼Ó«�ÒÓ��ÂaA�Y>Ú�ØQR

�/"Ê ���| } �h�5;:§æçµâQÛ±Ê�!

!

99�ß|~$Ïý�ø��e�j�¬­�ø�j�j==!

(®ý�ø!||gÂQý�ø�!ge,!

MN$Ïý!ø!!d�|¬­eø�!|!!

(®ý�ø��=�ÂQý�ø��|�,!

¬»Â¬§$�Ð(ý¸]$�]mXA,ÂÏ§ OèNÐ!

!

¶|lAÊ�|�P§û°Ú<"ÊÊAÂ|��Á§�7

�¯.ãÈ¢¢¬ÂÂ$�Ðý¸]$�]mX$��ÃÌ

ký¦¬�®Á¸]Ú99�ß|~}¼MN� OèNÐ Ì´

Ì�¢þÉÈ¢ÌÏçÆÇÊ�!

�����! 2���*���bc!

! :!²³e2�:\��ZfX�Ï±Ê�$su1��

�²³e2��kÃ§ |ø= h��!ÆÇ�ÌÂ� }�Ì�

Ï�Ú���Î�{¢±²U�ÆÇ�A��ÌÈ�­x

Ú<�È¢��"²þ��4T e }y�Ã¢©Ì£�¢Â

= h]Ú§:!²³r§��Ú:\±Ê�±µ±Â!�h ��

·�QRÚ§ ����!°e¢·}±ØÚ<"Ê�!

!

!



!"#!d$

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

�÷!! ���zÎ(M§��²Ð,!

�÷Z! !%�QRxy<�$�!

�÷\! Q�zÎ(M§��²Ð,!

��¬! ­­4®¯°±'²³��!



!"#!g$

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

��´! µ¶3�¶±'²³��!

�÷`! !%�Tq¢Vª�LÙ(^�¡�û°¬�L��ã!%í+&³P�év, !



!"#!|$

!

@Î" Ï'ÐÑÒÓ¹ºÔÕÖ×ØÙ"

KLª"
ÚÛÜÛ"

ÐÑÒÓ"

ÝÞÜÛ"

ÐÑÒÓ"

ßà&á"

âã·ä"

ßà"

åæ"

ßàq�"

Pç³R"

!" _ª__?" " _ª_!" " ^}ª?" " !ª!" oª!"

?" _" " _" " ??ª�" " ]ª^" ]ª!"

o" _ª__`" " _ª_?" " `!ª`" " ^ª?" �ª�"

]" _ª__!" " _ª_!" " }]ª_" " !ª�" !ª?"

�" _" " _ª_!" " !��ª_" " !ª}" ?ª!"

^" _" " _ª_}" " !!_ª!" " oª�" �ª�"

�" _ª_oo" " _ª!_" " !?}ª?" " !ª`" �ª]"

}" _" " _ª?]" " }`ª!" " !ª!" !ª!"

`" _" " _ª_]" " !]]ª?" " !ªo" !ª}"

!_" _" " _ª_!" " }�ª]" " !ª]" !ª`"

!!" _ª_!!" " _ª_!" " !^}ª!" " ?ª�" oª_"

!?" _ª_!o" " _ª!�" " !!}ª?" " ?ªo" ?ª]"

!o" _ª_!!" " _ª_!" " !^�ª`" " ]ª?" ]ª]"

!]" _ª__�" " _ª_!" " !?_ªo" " �ªo" !_ª^"

!�" _ª_!?" " _ª_?" " !}}ª^" " !ªo" ?ª_"

!^" _ª__^" " _ª_?" " !^!ª}" " oª^" �ª`"

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

�÷b! ñò!%�»+� �}y�UVÛÜ�LÙ!



!"#!=$

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

���! &_*·x¸¹º§���\»¼½!

���! &¾*·x!

!



!"#��$

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

���! ­­4®¯°¿µ¶3�¶¿ÀÁ* ÂÃÄÅ *·x!

Kîø!�!!d�!



!"#�!$

��Æ! ÇÈ!

��Æ��! ��V��bc!

! ¶|�QRÚ99�ß|~§ñò¹Û�Y>

(!% �éø� ¢ �éø!�,Ú*%¯Ì9�ÆÇÊ�9

9�ß|~�%¯Y>§$r÷ø �=÷�ÂVT�

ÒÓ��+¬þ¢ÈáÂ��À�<�Y>¢ÆÇ

²þ�\,��éø!� §Tq¢Vª��LLÙÌ�Aâ

Ç¥Â´µdü56Ì��À¢¬Â¶þTÚ*V

Ì.m�¦þY>Ú<"Ê�a~Â �éø� §Tq¢

Vª��LLÙÌ<ÂÂ%�£V�§<�*��

¶þTÌ·+¸VÌª¦¬Âü£þ� �éø� �2¾

¬AÆ§Xµâ%�¶+²k/(T[ j�øg�vv,

Ì �v ®ÁåþÊ�mT[ e�{v ¹´�4/Ì |v5

~0ý1AâÇ²þ��?Å�%¯�Ì<"Ê�

§k/¢4/�� Ú%¯�§4/�¸�¿"²

<ÂÂ4/ÌV�2þÚþÊ¢¼ÑâÇÊ�È�

�É�TV�ÒÓ��+�Y>Ú*Â��À�³

´±²%¯��¿"²þ�È¢Ì�µ"Ê�ÈÇ

â�È¢Ì¶|/"ÊQR!FÎ�À3��åæ

�zÎÃ�´þÊÛ|�ÄçÚû°¬PÌ âÇ

¬µ"ÊOß¢¼ÑâÇÊ�%¯��¿{åæ�

ÝÞ£��<Ê"²§¿{ÆÇÊÍ¹�%¯��

À3���îï£�éUÌ<�� !

! ñò!% | µ>�ãþ²>}~¢UVÛÜ�©

Ì±ÊÓÔÂ99�ß|~�G�ãþ²z{ !| }

~¢ !=}~�y�û°¬�LÌ�AâÇÊ�ÈÇ

§%¯�³´ÆÇ�ñò§º}*³´ÆÇ�µ¶

�<�È¢�Ï±²»ÂÂm��É¬ñò§%¯

åæÌ»"²þ�¢¼ÑâÇÊ�a~Â=6;à

6�9~�ãþ²§û°¬�LLÙ§ âÇ¬µ

"Ê�ÈÇ§ �¼}QR�­x�5���ÊA� e

ød h�5;:�Ø�´þÊÊAÚÂ=6;à6�

%¯x dø|h�5;:�´þÇ¸û°¬�LÌ 

âÇ�,-ßÌ<��]ÊÂñòí+Ú¬¦ñò

¹ÛÚ%¯YÌ¨ãµ"ÊY>Ú*¢Í�É¬È

¢Ì�ý²þ�¢¼ÑâÇÊ�!

! %¯x�»+�Û���Ä,ÛÜ�îï£�Ê

A�QR�/þÂ%¯�¿{åæÒb¬îï�§

Æâ¬�5;:�½uÌéUÚ<�*��Â99

�ß|~�ãþ²%¯�³´£�ñòÌ·}¾]

"²þ�È¢Ì�µ"Ê���ÍÎÏ�E#�¼

ÑÊY5ÂÛ���%¯x�çQ�/ÉÈ¢§û

�Ú<ÂÂ¶�Æ]$]¬Y>Ú%¯Y�îï£

�È¢ÚÂ�#¡¬çQ�ìÌ�¢¼ÑâÇÊ� !

��Æ��! ����,-��bc!

¶|99�ß|~Â=6;à6ÌUVÆÇÊ$D

´J�¿À¹üÁÂ¹Ú§mÇâÛ���¯°Ì

9�ÆÇ²þ��±µ±ÂmÈµâ¶|�QR!

]Ú�¸]Ú§99�ß|~§9�ÆÇ²¬þ�

QRxy<�Ñ¹�ÛÜ�9�±Ê¢ÈáÛ��

J'�,-ß§®¢ìÁüþÈ¢µâÂ¶|�Q

RÚ9�ÆÇÊ99�ß|~Â=6;à6§Z[

¹µâ\Ü±Ê*�¢¼ÑâÇÊ� !

99�ß|~§�µâf�µ+²¸]�\Ü±Â

¸]¢¹¢�$�ÐÌÒÓ±²þ�¢¼ÑâÇÊ�

èíëì!s!â§99�ß|~�oØ9:³�\Ü�Q

R�/"Ê¢ÈáÂ!! hµâ � h]Ú\J�KÂ

cÂ$LÂñò�þ�È¢�¬­±ÂfJ�ÃÊ

þ$�Ä+²þÊ¢±²þ�!,�¶|�JK¸]

û�\Ü*¡¡�<O¢±²/¬�Ç²»ÂÂ�

$ß���Ú<�99�ß|~Ì�¡�ÊA�È

��É¬$®�\Ü±²þ�¢¼ÑâÇÊ� !

¶|�QRÚ§MN� OèNÐzÎÃµâHÅ£�¢

99�ß|~¢¢O�¡¡�JK¸]ÚUVrÌ

01£�¢þÉÓÔ¢¬"Ê�ÈÇ§!% =Â!�Â

!! �<�1]�»þ²¡¡� OèNÐZe�s��Ñ



!"#��$

�MNÌÄ,±²þ�ÊAÚ<ÂÂÅ�!%Ú§

ÈÇ®Áªþ OèNÐ§9�ÆÇ²þ¬þ�fQR�

»+�È�Ëñ§ � }ýåÚ¬­ÆÇ²»ÂÂ�

ÆñÇ}¼ôÂ2µâ*·}È�ËñÌ�ý²þ

�¢�DEÌ<���"²Â¡¡�»þ²f!%

�ÿ«¡�ØâÇ�ËñÚ<�¢¼ÑâÇÊ�1

]ÌÅ�¸]�©�$Xåæ¡�ÿ�«¬"ÊË

ñ§¬­ÆÇ¬þÈ¢µâÂm�Oß�ãþ²§

þ]�¢Èá�áÚ<��!

¶|ÂÑZ¢*MN�%¯xÚ<� jød h�*¸

]�Ä,±²þ�È¢Ì9�ÆÇÊ�¸]�»+

�MNûÒÓ�ãþ²¼Ñ�¢Â99�ß|~§

g´MNN��Uá*±¦§¸]ÚPË3BW±

ÊV��UáÌ¼ÑâÇ���â§99�ß|~

�þ¬þ ¡�/�Ç�$P�[´Z±­�V�

Ì$PµâJº£�È¢Ì9�ÆÇ²þ�È¢µ

âÈ�­x�»þ²99�ß|~�ÒÓ§/¬þ

¢:­ÆÇ��=6;à6�ãþ²§%Ø�+â

ÇÊ¯�UáüPËaV��UáÌ¼ÑâÇ��

=6;à6§¸]�È�¡�9�ÆÇ²þ��Ú

ÒÓ��7£�È¢§É±þ�¶�§¸]ÚUV

ÆÇÊÛ��ÑZ�Ê?sÀ�QR±Uá?C�

îï£�éUÌ<��!

!

��ÉÊ\Ë!

÷¤ Û���%¯xÚ<�\ø`h�Z[¹?÷

^k>(ñò |ó>ÂmÇ¹Û |ó>,�;

+Â÷ó>�ãý = |ôVË���QR�/

þÛ���³´ÛÜ�îï±Ê�!

X¤ ôVQRÌJ�"Ê�Â:4s�´þÂN�

ÌôÇÊY>�<O�¹Y�}þÂ¯üPË

a��UV�WØÊ�!

Z¤ ôÂ»�¼9s��ÂUV±Â{IÛÜ��

ÂN�¢HÅÆÇÊ99�ß|~§ eee(É

m9~ �=eÂã~ !de,Â=6;à6§ j��

e(Ém9~ ��geÂã~ !=de,Ú<"Ê�

!% �éø�£V�?Â�éø!�1]56Ú99�

ß|~�¯üPËa�ÌUVÆÇÂñò¹Û

Ú*%¯Ì/�Ç²þ�È¢Ì9�ÆÇÊ� !

\¤ z{!|}~QR¢¢!%�²/"Ê |ñò�

ãþ²ÑZ�UVÛÜ�©Ì±ÊÓÔÂ99

�ß|~�G�ãþ²z{ !| }~¢ !=}~

�y�û°¬�LÌ�AâÇÊ�%¯�³´

ÆÇ�ñò§º}*³´ÆÇ�µ¶�<�¢

¼ÑâÇÊ�!

!¤ ! MN�%¯Y¢±²³´ÆÇ²þ�Z[¹

�JK¸] d¸]Â!!!%�»þ²9s��

����UV�/þÂÛ���Ä,?C�î

ï±Ê�!

^¤ ! Û��}¼MN� OèNÐ� ¡�2¢±Â$

�Ð(¸]$�]mXA,�âá�2¢±Ê

�|�Äç�/"Ê�99�ß|~}¼MN

Úû°¬�|�PÌ âÇÊ� !

_¤ ! 99�ß|~�JK¸]û�\Ü§¡¡�

<O¢±²/�Ç²þÊÌÂMN�%¯xÚ

<� jød h�*99�ß|~ÌUVÆÇÊ

!%Ì<"Ê�a~Â=6;à6§a!µ¶

�±AÆ¥È�¡�UVÆÇÊ�!

`¤ ! JK¸]�»+�MN�ð£�Û���Ò

Ó�îï£��§Ê?sÀ�QR±Uá?C

�îï£�éUÌ<��!

b¤ ! \KZÚ<��`�à�²³:!�/"Ê�

4T e}y�Ã¢©Ì£�¢Â!�hQRÚ§

����!°e¢·}±ØÚ<"Ê�!

!

��¬! ÌÇ��!



!"#��$

÷,õöË(���d,$Z[¹�99�ß|~�!Ì

�x�»+�BC�TU$W6E���I�!!

X,ÍÎV(!=|=,$d� d�ød� }~99�ß|

~ðè45QR67EÍÎ¤ÍÎV$%WX

Y67EÍ j�¤êê�e!

Z,F§?$@ñùú¢û5ý5 (!==�,$=o

��|~¢=6;à6�£�² �Û��)*

¦ùEÍÎ�!

\,ÏBr3reÐ(!=|�,$IÑVI<¹�»+

�99�ß|~�%¯��ãþ²¤$%0°¨

��¨�=Ij!!

!,èíëì!s!Hî!íì%!==gïõ£ïðîHÓ!�íòïîíîô!NôHG!òó!

IíÓÖHvéëîL! xíôô! ïð! îLH! Mììïðéïô! JïñHÓ�í!

IíÓÖH! JïñHÓI{ìééGêìíïð! Ð{éôóôîHv��éÓîL!

÷vHÓï{íð!ÕéëÓðíì!éÒ!{ïôLHÓïHô!FíðHÖHvHðî!

!gøj�!Ij��!

!

��´! =>Í}!

÷,]^_`a¿̈Z[¹�»+�99�ß|

~�\ÜÀ·fBCl © ee |k  z̈

{ �� } �h !g·¨ÃÄ§Å ÆY!

X,]^_`aâ(���|,$Z[¹�»+�Û

��%¯xQR�TU$W¦E�ejIee!

Z,]^_`aâ(���|,$Z[¹JK¸]�

»+�Û��'ËÛÜ�TU$W¦E�ed!

\,]^_`aâ(���|,$�`�àE#$@

Ò3¦ù�TU$W¦E�d!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



18-24 

!! "#$%&'()*+,-./01234

56789:;<=>?@AB9CD!

!

!"#$! %&$'()*+,!

!

!EF! GH9IJ!

!

! -./01234567%893:;<=>?

:;<%@ABCDE7FGH%@AIJKEL

M;I<NOP%@AQRST,UVBW.X<

YZ[\]L^_`BabELc<dEeE7f

g3hAijklmno[Zp;c7q.312

3rstu3vw6xyEzd%@AQRST,

U3{|}[\]L%89B~�?�;c12^

_`3����U3��I���GLc<d-.

/013�~�B��<�[7�3\�;%@A

QRST,U��IF3^_`�����B��

<�?�p���?�<e� X<YZ6¡¢3

£¤Z;]Lc<d!

¥¦§6#¨©ª«L ¬­­ ®¯°3±²³´B

µE7F3¶0·¸I¹º»3·¸[p¼½X<

¾#;0¿QRST,UBÀÁX<dÂz7¥¦

§6Ã­ÄBÅÆ<-./01I%@X<Ç®ÈÉ

3%Ê4v�3�c0¿ZELËHGLc<P¹

º»%�p3Ì©ÍÎÏÐÑ!Ò­­ÃVdEeE7Ó

-7FGH3-.Ä3#ÔIÕÖ8s3×Ø[\

]L^_ÉBÙÚ�«7ÛHe3�~ÜÝB��

<Þß�[àHGLc<dF3\�;Õáâãß

äZEL70¿QRST,U3Êå�æyZçè

�é.13%@Aê#Iëìí�GLc<îïð

ñòó!ôõ!Ò­­ÒödEeE7FGH3×ØB÷ø�

[ùúEzÍÎ6YGÂ?ûZü�ýªGLY;

e]zdFY?7þÿ67ðé[!"<-.1!

\#é.13%@AÖrs$&B÷ø�[%&X

<'(B)*X<YZ7�H[7-.+é.13

^_`s&B,-[./Ez0+^_`3���

12P345ö367Z;<%&$�Ë8B¶¸X<

YZ[\]L7-./013%@AQRST,U

ÀÁ[9X<�~�3:;Bý�YZB<z<=

�ZX<d!

®g>67-.1!\#é.1B?@ZEL7

A÷,B_{2[\<®§ZC§3%@AQRS

T,U3CD$&ÍÎB$DEzd¥¦§®§3

EF[G-X<HI§JC§K6-.13LMk

NO3mZELCD�G7FGH3^_`ab[

Pß;QRB�zXZ.ÆHGLc< îST!

Ò­­¬ödEeE7fg7§UæV;�%@A3Êå

�æy[\]L®§ZC§Ö3QRST,UWX

I{|+YZ}E7-.13^_`��[[3×

ØB\]X���I���GLc<dx^7é.

1[\<®§_C§ÖrsI7-.13%@`A

ZEL3C§3a�Bbc�«<���pde�

GLc<dF3z�712[\<®§_C§Ö3

%@AQRST,UCD3$&1f6¥¦§¶0

g3-.1�~[!cLPß;£¤Z;]Lc<d

hg>67%Ê_ij3kl+mlA÷,B_n

IoÊpqBrsL%tAuÈ3��vwBxX

YZBCDELîyz{|zò!Ò­­}ö712[\<®§_

C§Ö3%@ArsBA÷,B_{2[\]Lù

úX<'(3È��B)~Ezd®g>67-.

13��ZEL���� Ä7<ßé.1ZEL�

�U���7��,��3Ò Ä[�=E7A÷,

B_{2BDcL®§_C§3%@ACD��B

%&E7FGH3%@AÖrs[×ØX<K�0

u3Êå���B� X<YZB=�ZELðé

ÍÎB$DEzd!

!

!KL MNO3456:;<PQR9STCD!

!

P�VA÷,B_{2[\<rstu�÷(!



18-25 

!"#$%&'()*+,*-./01234

56789:5;<=>?$%@ABC?$%@

ADEFGHI=JKLM!NOPQRS!LTTUVW>?$%

@AX'(Y%Z[\]^\J"#VDE_`abY

%Z[\]^\$cde$fgB%hijkHI=W

C?$%@A'lmnod%pfDE_`abCqn

o$c!drsfgBtujkHI=Wv$%@A5

678w$cBx$c#y5'()*-./01

2Xz{|}~�(,*-./012Xz{�}��#

��i�EI=d�PQ�SO!�PQ�SQ!PQ�!�P�����SQ!

�||LfW�IE��#$%@A'(KL#)*+,

*/012#��z�J�����ZV�5�DI�

� �#z�<[�\B�8>��=�BiX =W

�#$%&5¡�=¢8#£¤c#-./012

'(¥#>?+C?$%@Ai¦.�= � �#[

�\#y5§¨0©�=Wª«¬(­®5¯°8

±¬I�²³�=��#q´µJKL(q´µ¶B

·V#$%&i)*/012X9¸5;<=¹º»

¼.�8½¯¾Wq´µ ¶ B · #$%&i¿�-

./012#À\Á»¥IÂIÃÄBÅÄXÄ¿

�=WÆo¶LB¶�'q´µ¶XwÇHI�È1W

Æo·LB·�'q´µ·XwÇHI�È1»>�W

ÉÈ1#Ä'Éq´µ#-./012#ÊË»Ì

Í�=Î#B�=Jq´µ ¶ XGÏ��¹º'Ã

Ä(q´µ·XGÏ��¹º'ÅÄVW¶LB ·L'

wÇHI�q´µ#-./01ÐÑBÒÓ�=�

Ô(¥IÂI#q´µ5.Õ�87�È1BÖ.

X =WÒ×(q´µ ¶ XwÇHI�5ÎDDØ

E¨(q´µ · #/01ÐÑJÅÄV»¿�È1

¶�'(q´µ·DEq´µ¶5ÙÚÛÜ��Î#

BÖ.X =WÝÞß5(q´µ · XwÇHI�

5ÎDDØE¨q´µ ¶ #-./012JÃÄV

»¿�·�'(q´µ¶DEq´µ·gÙÚÛà�

�È1Xá=BÖ.X =dâãä�ãQ!�||åfW!

!

J�Vq%æçèéB-./013ê!

! �ë#-./013ê5ìíîÛàï®ð.ñ

»òó�8ôõö÷ø»ùú��Wûü!�!5

²³�=LTýþ#ÿ!5678ô!"¡�#6¯

$ö%Æ�##&'(5)*�=�||å+ U,-D

E å ,�.5èé÷ø»�°�JK�(> LVWÆ

oèé'(/0#×ñ»ó78Éÿ!561=è

é234i;<E<7¯¾52Ô�WÉÿ!#5

67895:;&J<º7L=>>V»�È?©(

LU� #@A&J= BVBLU>#C&JLå BV¥I

 
K2! ÷øÝDÿ!#0©BµEFG. 

 
K LW-./013ê»ó7�Æo#q´µyÛà
ð.ñ#HIKW 



18-26 

!" # $%&'()*+,-./0123456

789/#:;<=>2?@%AB1CDE,/F

G-5H-IJKLMINOJP512FQRS

PTU/VW2XYZ[\][S^I_`a'b

cFdRSPTU/VW2XdJS^Ief@%

ghiH-+,jk%lW2mn1CDmn1C

JPopXFqrs/tuvwFxyz{|}~�{

����1CDmnJPX���5/O����

��%���/����%m�1F�~�{��!��

���F�+���12� ¡¢�xylop5

1CD�£opX¤_¥¦§¨\©©ª§«¬#¨

�­®¯°±/��!��²³1F́ µ¶·%¸¹CD

º»xy� ¼½¾¿À|Á!ÂÃÄÅÅÄÆÀÅ!ÇÈÉF!Ê½ËÌÀÅÍÎ%

lW2ÏÐ�ÑÐ� ¡¢�Ò%¡�� 1CD

� ¡¢�Ò¬ÓÔ­XFÓÔÕ!Ö!×ÂopÎ!Ø!×ÂO

�PºÎ!"!#!ÙÚ!#~~~!512FO�Pº+,IÛ

0ÜxÝÞßÂàÎ{Qá¬Ô¨Ó#}â!ãËÓ#äåF×!æ!

#}âØ#�â!ãË#äåØ#�å­DxyçèXFÓ#äå!{é!~ê#~!àF

Ó#}â!{!é!~ê#ä!à{ë¹CD!

?@Imn5¡�/G-ìH-�%íîá7ï

ðIP·ñò512FïðIó�ïô�õö%�

�1CDE,/F÷�øùIúûü6ýþP¬ÿ

! #­"ïð%#$á7%/&¹C'J(¬ÿ!�

5}­%P·ü6ý(5)61FïðH/*>7+

",I,-%./1CDgH-501-%23ï

ðI45XFÊ6Á78]Ââ9Ä:;ÉÀËã!<½Ëê�ê~=!>?

Q#D! hi0@H-5G-%íîá7ïðIP·ñòD!

 

 
ÿ! �DíîïðH/%Já7'
J(D&'I%JABCïð%D
E/FW{W7D!

 

 

 

 
ÿ! #DG-5H-Iíîïð/G
HE"Cï¢hIlI÷J!

 

 

 
ÿ! }DG-5H-IíîïðH/%
Já7'J(DK/LC7ïMCH-
¬NOPQ­{jRCG-SV6C7
ïðDïJ'PCDE/ïð%TU1
2W7D!
!



18-27 

!"#$%&'()*+,-./0123456

7089:;;<=>?"@ABCDEFGH<IJCK!

!

<LC! MNOPQRSTDUVW0>XYZN5

[\A]!

!

! MNOPQ^_`abc5XYde+ZNfU

[\A]+gNfUHGThijklmnTop

fUqkrstTuvUVwAB5MNOPQx

5Ry+xz{|}H!~8 L*K8 L DEh��k

�k�5�sTP�fUL��5jk~0� Jh9h

L*+��hqkljk5VW0���TVwAB

5OPQx���Uh�}��h�����-n

l��UKqklMNOPQx��5��Un�

a5jkTu-������H��)� ¡h¢

£"¤£h&¥¦ L §5i¨Q5MNOPQx�

qk5OPQx©ª«T¬U­®+¯qk`a5

X¬°hjk5OPQx©ª«T¬U­®+¯jk

N±°lN²}HK³VW05OPQx©ª«T

¬a�-h�}��h��´µT¬U¨Q�¶t

`ajk·X¬}��H¸¹��º-�hX¬»

+¼}�½¾�UHGT¿�NÀÁÂl}HK�uh

&¥¦�XYÃ@"ªT�Ä�§>Å��ÆGa

��`ÇHHGhÈÉ5ÊSË� L §5?"@+

Ì"£}�Í,}HK!

!

<ÎCVW0>XY5§>Å�uDÏjk>Å�!

!

ijk¨QÐTu-�qk`a5X¬¨Q�Ñ

GUÒ®<ÈÉ�jkX¬»<ÓCC+hMNOP

QRS+,-HXYdeZNÔTDE½¾�ÇH

~8Î*KN±¨Q5Ò®�RcÐ>ËÕÖT��Ç

H~×Øx{NÙ!ÚÛÚÜÛÝÛÜÞßàá!â!9LãÙ!ÚáÛäåá!â!JæÙ!Üçèç!

â!9Ù!é9!â!JJçæ9Ù!ê!ë!;ç;J*K��)� ¡ì¢

£"¤£N±Ò®�m�í�îï ðæç;Ó~ÚâJL j

k*hðñçãÓ~ÚâJ:*l�Eh&¥¦<æLçðÓÙ!ÚâJLC

DEº-òó+ô}HKqõöDEh÷øb5ù

ú0l}��û�Vüý¹+þÿl!ø"#a�

�-Hjk�¶øb5MN}HVW0$U-�%

&'l�Ç�-U()�*�+El�ÇHK&¥

 
8L! ,-MNOPQxTTDÇ�.N��Uijk5/015©ª«lo2qk5rs/015347K@56

789<:;jkh<;qkC�I=/0>?5AB<347Ch@Ac<B;jkC�C=/0>?5AB<D

47C+ôfK@%" "�E]FG+ôfKqkrs57�Ht~9;;ã*lHt~I3I?"@*DEJ,K!



18-28 

!"#$%&'()"*)+,'-./0123

4561$789":;<=++>,?*)+,

'-.12345@A()=:B6CD'DE+

,$FGHIJKLMN1OP<QRSTA;(

)EUV"@A()1WXY;DE1Z[T\]

^_M`<abATcde,56C!

!

fghFGHIJKLMN'ij^kl1FGHm

-n<opYqr!

!

s<$*)E()tuvY;wx'ij^kl

1()-.y<opYqrtz{Y;6[$||

N}~�$��M��$��!U5�5<�AT

��������_�f���������$�

�N�����JK$��� ¡��H¢ht£

AT¤¥t¦B6Cwx'ij^§¨©ªEST$

wx'«¬­®¯°±«²®¯°±«³´®µ¯¶·°±«w¸®µ¯°±

«¹º»¼'½¾^@¿Ài'OÁ±«wxtÂÃ

Y;ÄFÅ'OÁ±tÆÇ¡�$«()-.y±t

È!¡�ESTÉÊËÊ$¡�ÌÍÎ<Ï;�_

�ÐÑt¦B6C¤¥<ÒÇÓ$§¨¡�m'%

ÔÕ�ltÖ×ØÙ<ÏBTÚ\S6ÛÜ$«w¸±

1ÝA%ÔÕ�ltÞS66[«w¸±t¤¥+

,ßàS6Cá6$wx'«¬­±E«³´±#

â�¡ãt¦B6C!

¤¥'ÛÜ$àäåæçEXä��!"#FG

Hm-nè`M�<âY;wx'ij^kl'q

 

é ê! ë\ìí0�¥Ïîï\456*)+,ð()

ñ'-./0'ò�Cðó��ôõ'ö÷(<ø�t

ÞYC!

ù2! *)ú()'uvwx'ij^kl1ðå'-.y<opYqrCûüý�#U'þÿ��EE=<ÞYC 

 



18-29 

!"#$%&'()*+,-./ 01233456

789:;<:='>,?@AB=CD=E(F

GHIJKLMNOPQR8STUVWX,-

Y/Z[\]2̂ =^8_+@̀ G"a'FGbc^

,+de 0 f=HIJ(gXP8hijkP2l

m@nop=FGHIJqABCD8rstju

v-2`G8=wxCD"yvTHI(z{N,

P|}qde~ 0 fj=E)*+,-^8_+@

`G"aw�PFGbc�e~=���8ST�

|8'�yV@�S�@de~=����=�7

4KL�NOP���(��N,-2!

���=���AB"��P~�����=h

}"�'T?@nop(`G8=CD"st%�

��ST'-="�S@334567�9:;<

:q`G"awS- ¡"¢�£��P^8(�

N,T'P2^,q@¤¥¦§¨"yP©ª�H

«¬­;®=¯¥h}8y�l°�P2�e±A

~�"8vT²³%©ª�´µ¶·;4K¸¹�

º»ST'�"q@de~¼½K¾�S-�¿(

À_O%'2ÁÂ=h}yV@�e~�8ÃÄÅ

de~=©ª�ÆH«¬­;®KÇÈSTÉÊ©

ËÌÅÍÎ_+ÏÐ¿KÑ>P^8=ÒQ�(u

+-*TÓkÔV8%v-2ÕÖ×@�e~�=

���ØÙ~=©Ú�=aÛ"de~=Ü�Å©

ª�(uP Ý@de~"�SÞßÅ"H«àá

|}K?â�Pã?äVåæ.çèÆ+!0ééê1K

ABF"ëì�P%cde~=©ª�ÆH«Kí

î�P�¿KïðÅ"ñò�P^8q�'"�|

juP8ÇÖ+,P2!

lm@nopjq@ABó(ô'FGbcHI

J(LMS@N+"@ABF=õö÷øùúû©

ü©%c=ùýÅþÿ(uP^8jHI(àáN

,P^8(!_v-./0Z[ "12���AB%

cK#$T%& juPA'("H«�P)�K

?*nopY+,!-.".]jq@ó=ô'ABú/0

1234=H«5²�(uP=_?S,%'2a

�=6 78"9vT:;N,-�01%<=�

>AB(nop=©ª�ÆH«K?@�P|}K

 

 
[5! de~2f"��P`G_+FG4=HI
J(%)8wxABCD8=st2 

 

[ "! nop"��P`G_+FG4=HIJYA]
8ABó�yBõöÅ%þáù�ü©C"yPþá
=�r8=st2D`=ÂEF=qG,H,@õö
Å�ü©C=þÿ(câ+?%' ÝYI]@ü©C
=þÿ=EuP ÝYJ]@õöÅ%þÿ=EuP 
ÝYK]@õöÅ�ü©C=þÿ(LmuP ÝYM]
K��2!



18-30 

!"#$%&'()*+,*-./012()*

3456789:-;<=>?6@A0BC$D

E9)FG@H!./IJKLFMNO@LF#

$0PQR-S6@ATUVWIXYLFZ[$

8\]F#$!&'()*+!

^_6`abcd-@ATU6VWefIgh

LFijkl0mnjoF%-pqr96Vs0

tuRvwvj6x@y6nz%{|}~�0N

)�9���LFr��LF#$dj�8�+�

r�8%9-��6�zd-�<�6{|}~�

0$QR���8����%�Z8��Iz*�

R�*#$I�0&'LF+L8��-r"R6

��TH4��j�l�0�,)R�*-���

 ./0¡¢FG@6£¤�8¥¦\43§¨©

0PFªW�.«`¬8N­®6~�¯°±W%-

�z�0�<²³´�µ6@AT¶·¸¹º»6

BC¼I½¾R�F#$I;`a�zd¿À¢R

�F+!

!

ÁÂÃÄÅ6ÆÇ!

!

! �<�ÈÉ6Ê6@AT¶·¸¹º»ËÌÍÎ

6ÏÐ0¡�R-ÄÅ-Ì�$�]Ñ£6ÌÒÓ

ÔÕ¢j8Ö×Ø�!Ù¾*@±Ú6ÛÓÔ0¡

¢F@ATVW6Ü¬ÝÞºßI�àá$0âã

LF#$0PQR-�<�6{|}äåæç¼I

nz�0½¾9)F#$%¤è()F+éEê-

p<àÌ�6yëVW4S6×Ø�6ìí%±Ð

08Fî¤0ïð�*Ü¬�3iñ4.òó�6

ôs0P\-�<�6VWÝ=õºöß÷67I

øùúLFnz�8¶·¸¹º»ËÌÍÎû6ü

ý%æç$8FÕþ]+!

;ÿ!6`ajd-"#r9$#i%0&'()

* ( �à)p0!-* #6×Ø�@+¤-,- #.

%r9 ,, #i%6/0�6VWìí¤IÙ¾1(

¤Uj�<2p<à6Ì�¡P3×Ø�6£4&

'I5�-6u,*Â, {|6Ì�Á6 (Ã$!78$8

{|6×Ø�Á68ÃI&'�*+ÄÅd-#)9

69:0"�R!;£<«|ì=I5�-Ð+Ó

Ô>2Ü¬>S�R=>?)p6�<�µ6@A

T¶·¸¹º»6?�efIh9r0�R�Ö@

£joF+Aÿ!6ÒB.90PF`a�zd-

CDwEF6GH0¡�RII»JK÷%;wr

9½.LM6@AT0NO�0PsLF#$IQ

R�R�F+#6P]8.L0Sä�*p<�6

@ATTùU÷»6VW%-wXYGH¶·¸¹

6(+=>?Z[¤\3,,#0Ûvwj&'()*Ì�6{|]+!

 



18-31 

!"#$%&'()*+,-./012!"34

56789+:;<=>?,@ABC,3456D

E*+FG%H+IJKLM!

NOPQC,@RS@TUVWXYZ[6@\

]<=^_*+O`3PabVcdefg@hi

IJjL#$%&'PklmnZ[6oapqr"

1rVs8oatIJ uLPvw3Pxyz{|v

}+~������V�����RS@����

%H+���SIJ�L&�@��n=Gn^_*

+O`@8a����7����%H+M�}w

@8a����!�@��= 5PRS@8¡Y

.¢o@��£¤ZH¥¦6DE*+�Z3§¨

6P~�R©�ª«¬@­®3Z¨6\]&8¡

Y/012!"@¯°e^_= ±�Z=²³@

´µZ*+M!

J¶M·�¸WX¹Pº»RTU¹4§¼AA½3QC,%��v}Oº»R@ª«¾

 

JjM! ·�¸WX¹34$+QC,@abVcdefgM!

 

JKM! AA½¿À= ¨OC,34$+ÁÂÃÄZÅ
ÆÃÄM!

 



18-32 

!

!"!! #$%&'!

!

!"#$%&'()*%+,-.%/"0*%1

"2%3456789:;<=>?@ABC

DEFGH?IJKLMNOPQRN9S

TUVWWXYZ@[\]&]^_`abcd

efgY%hijk]lm !̂

&'()*%!"#$%+,-.%/"0*%1

"2%3LMNno=?@ApBOqr?R

N?stuvUVWWXYZ@[\]&]^

_`abcdefWY%hijk]lm !̂

/"0*%!"#$%&'()*%+,-.%1

"2%3LMN! RNRwxyz{|}st

uvO~>��?��UVWWXYZ@[\

]&] _̂`abcdefgY%hijk]l

m^!

+,-.%!"#$%&'()*%/"0*%1

"2%3LMNPQRNT��}&����

��HE�?����KNRstO�xCD

EFGH?��UVWWXYZ@[\]&]^

_`abcdef�Y%hijk]lm !̂

!

!"(! )*+,!

!

������!�!�!!�f��W�!������������� �!¡��¢���!

£��� ��£!��¤!¥�£�¦��!�  ¤!¢�¡§!��!£�¨�§!

©§��¦!§��¡£�!���¡ �!�§ � ¥�ª!!��«� £!

¬���� ¦�!�b�­�®!fdfd̄fdaf!

° ¡§ �!±!²!�abb­�!³§ � ¥��!����¨��¦! �!«�¦����!

¢�£¤£���ªª!³�®!´��µ����!�¶!��·�µ�!±!��¤§�!

¸��¡£�!�§ � ¥�§!��!�� £ ¦¹!��¤!

��º�� �«����£!§������ªª!»£��¨¢�££!

¼©¡£�§µ��¦¶!¬½� �¤!

¾¿ÀÁ!�abbW�!LMN?ÂÃ=?XÄÅÆOR

N?ÇÈª!³�®!ÉÊ-Ë*ÌÍÎÏÐ!��¤§�!

RNÑ{?ÒDÓGÔ¯LMNPQ?ÕBÖ

@O@�×ÅvØÙ!ª!Ú��ÛÜÝÞßÆ

]à%áâ!¥¥ffã̄ faW!

äåæç!�abb­�!45678è9:;<LMNé

êë�ì?Ií !̂îï&\&\ðñ\òóô

õö÷ø^!

ùúûü!�f�g��!YZ?ýÛô=>K! YZþý

Ûô=>?@ÿ!T�"}òóª!#$ô\ò

ó%¶!&îª!

ÉÊ(Ë*ÌÍÎÏÐ!!�abba�!@�×ÅvÑ{'

<RN()?*+vT,;rª!!LMNòó

%%-!af®!fff̄ faa!!

./x0)Ìj1!2Ì3¿4Ì5ú-6*Ì7

"8!!�abbã�!9:;<T=}>?@Ao=

B ­^! CDEFGHT��}IRN?J@�KL!

 

B ã^! IRNT��}noMDNOôwPQÛOô?
þRSTOU}VW~?@AKL!̂

 



18-33 

!"#$%&'(!!)*+,!-./012!3043.(!

56789:! ;67897! <! =>! ?6@AB@@97! =! C! ! /DEE01!

56:F6GFH7! F7!I 0JK! 678!I 0-L! G:HMNFO!

P:6OGFH76GFH72! FAMQFO6GFH7@! PH:! 6RB6GFO!

PHH8!S9T!@GB8F9@(!!UFA7HQ!VO967HW:!X3/Y12!

DE304DE33!

Z[\]^_!`abcdef!!!/DEE31!Z[\

ghijkl^m]]noZ[\pqrst

uvqw!DEEJ(!xyz{|}~��f��Z

[�!

!

!"#! $%&!

������h�]�����yut����!

��U2! �E..4JX�4YDJ3>! ���2E..4JX�4YDE0>!

�4A6FQ27H�B86�9OHQHW�(��HGH4B(6O(�M!

!

!"'! ()*+&!

�� ¡���h�]�����yut��e��

,��!

h¢£¤¥���h�]�����yuth�¦

]�!

§¨©ª���h�]�����yuth�¦]�!

a�«¥���h�]�����yut+,¬­

e�!

!

!",! -.!

!

®¯°±²³´µ¶·¸¹!º»¼utyj½

¾¿]ÀÁÂ!ÃÄÅÆ/]ÀÁÇqÈÉtw1!

&�ÊËÌ�Í!ÎÏÐÑÒjÓÔkÕÖÂ×Ø

ÙÚuÎÏÐ»�!ÛÊjÜÝÞßàÄáâ³ã

ä�ÚuÎÏÐ»�³åæç¶èÛésê�ëä

ì�ÎÏÐíîïÊð1³ñòkÕó!½ôõÄÕ

]��ö÷ø³ùúkÕ�]ÀÁ!ûüýÅ·¸

¹ÎÏÐ!íîþÿï³!"#$Õ%&g�'(

±²!)*Ä+,Ä]ÀÁÇqÈÉtw!-}Å

.¸¹!û/0h³1^�·¸¹!]À°234

Á³56#$Õþÿï_78#9ÞÝÕ�Í:g�

;<Ì�]nj)Õ]ÀÁÂ!º»=>?@!A

BÄCtêõçÞD@EFÏûð³1Gç�HI

Jõ·¸¹K!ßàÄ23°LMNgOÕP]J

QRJSj]ÀkÕ·¸¹!TUVõWXö.¸

¹!YYwZ[\°vêt]ê³^_õçÞ�H

IJ`RJÂ!]ÀÁÇqÈÉtw!ab&�!

ÊË³cd¶�ej�]ÀÁÇqÈÉtwõçÞ

!±²!nÛö×ØeïÅ·¸Ü)f.¸¹!º

»¼utyjãäÕÓÔjÃÝÞghç¶�D@

EFÏûð!ij�HIJÜ)fRJ!]k½l

!mnD@EFÏoÌHIJ)ÆRJgApj!

¿�q]ÀÁgrs#9¶]n!}t³uvkÕ

AwÄ7xõÄÕ:õÅËyzõÄ{¶�|j�

D@EFÏûð³bÝÞHIJ}~jÜ�Õ·¸

¹Ü)f.¸¹j)ÕHIJ�JzyRJ�!º

G�³bl¶ij�0�RJÂgºG�jh^Ä�

�Åây9Õ:õ�D�ºG�Ì·¸¹õ.¸¹Â

gApÄ��Åây9Õ:õ�-1.¸ D �ÌHI

Jõ!�î��Å�Ý��RJ�!ºGÅ��#

9��&�TUVÌ��õÌ���j±²!�Å

�¿±²Rj��ÅÄÝNajºGÅ��#9Õ

:õÅËyzõÄ{¶�:9y!ij)Æ�.¸

¹!�·ö]ÀÁÅ��jí·kÕ·¸¹!2

3°LMNjÜÝÞÌ�.¸¹!����gÄ¿

WG³��kÕ^�³��Õ:õÅ·¸¹ }j

õ{ÞwjögOÕõ?¡#9Õ�¢¶�· ¹̧

j£4Ä]ÀÁÇqÈÉtw³¤òçÞÝ¿#g�

J¥Ù±�Ä�³¦§¨Ä±²g�îkÕ(©Ù

±²³ªükÕ'(×Øn!«¬ö­®Ù¯]°

]³�±kÕ²³ö´µ¶Û³��kÕ:õÅA

wgOÕõ·¸#9¶�!

 


