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�ln&wy|~ºTxTuy|~}{sÎ}�µ��W|���sl}{s´��uvwy|~º�|�x�·�|~s uvi�x�u5z@x��vnKx�s��Îuviln�Ê�x��l·�x�z�n&�¹É�n@·®uywyx�m8|�}��2n&w0xTuv}{w�¶�|�·~·¢�2nF}�µ
��x�wvuv|�z�¯l·�x�wj|�m8�2}�wvuyx�s�z�n�uy}Z�ln�³�sln � ¼
« |~2¯��v|�}�s^±^��qQ�lwy}Tº�|��ln@�-uviln¢¯lsl|�²a¯ln�m8n&uvil}´��uv}8sl}�sl��|�s�ºÓx{�°|�º�n@·~�Zz0i�x�wyx{z�uvn@wv|�Â&n�m8}{·~n<z�¯l·�x�w�mZ}�uy|~}{s
|�s5�l|�}�·�}���|�z&x�·2uv|��v�v¯ln@�@¼
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uy|~mZn<� h¢�-x�s���h� �}�µ�uv¯lmZ}{wyx�·�uy|��y�°¯�n@��x�wvnË�°|���sl|~³�z@x�sauv·��»·�}�s���n&wÁuvi�x�sMµ`}�w uviln�z�}{wvwyn@�v��}{s��´|�sl��sl}{wvm�x�·
uy|��y�v¯ln@�@¼ � �	�v}�}�s�x{�-�<� ��� �Ó±ex�s��°³�n&·�� � � H�����wv}{��}a�°n<�Mx�sln@¶ ¯l·~uvw0xTµ>x��°u	x{z&²a¯l|��°|~uv|�}�s�uvn@z0i�sl|�²a¯lnË¶�il|�z0i
¶�|�·�·�¸�n@n&�M}{sM|~mZ�lwy}Tº�|~sl��ÆCuviln-n@z0il}����l·�x�s�x�w$uyn@z0ilsl|�²a¯ln�¼ I�il}{w°uy·~��xTµ uvn@w É�·�}�z0i�x�s�����¯�wyz&n&·�·{�´|��vz&}Tº�n@wv�{�
Ò x�ils¾�l¯l��·~|��°i�n@�Fil|��M�vn&mZ|�s�x�·���x��2n&w � o�¡��Q}{sKuyiln�Ô»±^� �v�l|~s¾n@z0i�}�|�sF¶�i�|�z0i¾ilnZsl}�uyn@�Kuvi�x�uMuviln
w0x�s��´}�m uyiln&wym�x�·ÁmZ}�uv|�}�s5}�µ:uvi�n�°��|~s���¶Ë}{¯l·��Jwyn@�´¯�z�n¢uvi�n�x�mZ�l·�|®uy¯��´n�}�µ	uyilnM}����°n@wvº{n@�J�°�l|�s^n@z0i�}
�v|���s�x�·´|~s8uvi�n��lwvn<�°n@s�z�nj}�µ2x¢m�x��{sln�uy|�zË³�n@·��8|�slil}�mZ}{��n&s�n&|~u���¼ Ê�n�uQ¯��Qsl}T¶ wyn@z@x�·�·�uviln���x{�°|�z&�:}�µ$±e��q
x�s���|®u0��x��l��·~|�z&x�uv|�}�s�uv}��´|~2¯��v|�}�s5|~m�x���|�sl��¼
� ·~·:n@·~n@m8n@sauyx�wy�J��x�wvuv|�z�·�n@��wv}�uyxTuy|~s���x�wy}�¯�s��^x�³lÀ´n<�exTÀ´|�� ,`³���¯lwyn!o 0��2}{�y�°n<�v�»x��v�l|�s.-Zx�·�|~�{sln@�5}{s
|~uy��wv}�uyx�uv|�}�s^xTÀ´|���¶�il}a�°nMn&2n<z�u»|���mZ}´�´n@·~|�Â&n<�5�a�5x�m�x��{sln�uy|�zM�l|~�2}�·�n¶�|~uvi^mZ}�mZn@s{u0/ ¼j½FnMuyiln&s
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i�xÓº�n!uvilnZµ`}{·~·�}T¶�|~s���wyn&·�xTuy|~}{sÁÆ�/ �213-Z¶�iln@wvn41¬|���uviln��{�awy}�m�x���sln&uv|�z�w0xTuv|�}J¶�il|�z0i¬�´n@��n@s��l�¢}{s
uyiln5s�¯�z�·�n&¯��@¼ Ò �´�´wv}{��n@s i�x{�8x¾�{�awy}�m�x���sln&uv|�z�wyx�uv|�}F}�µ»Å Í´È �65 ± Ò Â�7�h¢¼ Ò �´�´wy}��{n&s i�x{��xKi�|~�{i
m�x���sln&uv|�zMmZ}�mZn&sau»¶�i�|�z0ie�{|~º{n@��wv|��°n�uv}�x�wvn<�°}{s�x�s�z�nM�liln@sl}�mZn@sl}�sÁ¼»q¹u�|���x�z�uy¯�x�·�·��Jz&¯lm�2n&w0�°}{mZn
uy}�¯ls��´n&w0��u0x�s��!±^��qÁ}{sx�mZ|�z�wy}{�yz�}���|�zQ�yz&x�·~n{¼�q¹u:|��	z�}{s�º�n&s�|~n@s{u<�TxTu�x�m�x�z&wv}a�vz&}��l|�z:·~n@º�n@·á�Óuy}�wyn&�l·�x�z&n
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}�µ�uyiln��´|���}{·~n<��}�wy|~n@sauyxTuy|~}{s���|~s5xZ��|�º�n@s�º{}ÓÀ�n@·á��¶�n��°|�mZ�l·��/n&s��J¯l�5¶�|~uvi^x�� � � ¼
Ò }T¶Ën@º�n@w@�Ó¯ls��ln&w:uvi�njx{z�uy|~}{s}�µCx»�°uyx�uv|�z�mZx���sln&uv|�zQ³�n&·����
	 , µ`wy}�m �jx�s��!¯l�!uv}¢mZ}�wyn-uyi�x�sZ�¢h�n<�°·�xl�
�v}�}�s ����0»x�·~}{sl��uviln����¹x�À´|��@�Á��x�w°uy|�z&·~n<�»�{n�ux�·~|���sln<�K|�s¾uviln/�l|~wyn@z�uv|�}�s¾}�µ�uvi�x�uM³�n&·���x�s��F|~s��´¯�z�n/x
m�x���sln&uv|�Â@xTuy|~}{s^��x�w0x�·�·�n&·Áuy}�
	/xTu�n@²a¯l|�·~|��lwy|~¯�mJ¼�qts^uyi�xTu¢��u0xTuvn{�2uviln8x�mZ�l·�|®uy¯��´n8}�µ�� wyn&�lwyn@�vn&sauy�
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�yx�mZn��´|�wvn<z�uy|~}{sÁ¼ � z�uv¯�x�·~·����	���euvi�n�·�xÓ¶��M}�µËuyiln&wym�x�·-�l�as�x�mZ|�z@�¢uvi�n/s�¯lm�2n&w�}�µj�v�l|�s��¢µ`}{·~·�}T¶�|~s��
uyiln�}{wv|�n&sauyx�uv|�}�sJ|~mZ�2}{�vn@�5���� 	 ,>·~}T¶ n&sln@wv�{���°uyxTuyn�0��v·�|~�{i{uy·~��}�¯´uys�¯lm�2n&w0�juvi�nx�mZ}�¯�s{u�}�µQ�°�l|�s��
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x�·~|���s�n@�¾¶�|®uyi���	5��¯´uuyiln&�¾i�xÓº�n�x5�lwyn@z&n@�y�°|�}�s�mZ}�uy|~}{s¬x�wy}�¯ls��Fuyiln��´|�wvn<z�uy|~}{s¾}�µËuyiln/m�x��{sln�uy|�z
³�n&·���º{n&wy|®µ`��|�sl� � /
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hji�n��lwyn@z�n<�v�v|�}�sJµ`wvn<²a¯ln&s�z&����¸as�}T¶�s5x{�juvi�n!Ê�x�wvmZ}{wjµ`wvn<²{¯�n&s�z&��|����{|~º{n&s5���9@#"K� 1 � �
	 �®¼�Pl}�w�uviln
s�¯�z&·~n@¯���¶�n�x�wyn�|~sauyn&wyn@�°uvn@�8|�sÁ��i��´�´wy}��{n&sÁ�Tuyiln�Ê x�wym8}{w:µ`wvn<²a¯ln&s�z&�|�s/x�³�n&·��Z}�µ Ç�È � � wyn@x�z0i�n@��. Ñ�È 5 .
± Ò Â�¼Qhji�nMsln�u�m�x��{sln�uy|~Â<xTuy|~}{s� z&x�sJ�2n��´n@z&}�mZ��}a�°n<��|�sauv}Zu�¶�}8z&}�mZ�2}�sln@s{u0�&Æ
� �%$��x�w0x�·�·�n&·Cuv}&� 	

� �(' }{w°uyil}��{}�s�x�·¢uv})� 	 ¶�il|�z0i���n<z�}{m8n<�eÂ@n&wy}ÎxTuKn<²{¯�|~·�|~��wv|�¯lm5�Mµ`}�w¾x ��|�º�n@s��vx�m8��·~n }�µ
mZ}�·�n@z�¯�·~n<�&¼

��Ö ¥ Ú 5 ¨ 5 © Ö ª É��»x��l�l·���|~sl��x�s¢}{�yz�|�·~·�xTuy|~sl��n@·~n<z�uywv}{mZx���sln&uv|�z+,`w0x��´|�}���µ`wvn<²a¯ln&s�z&�&0���¯l·��vn�uy}T¶�x�wy��uviln
x�wvn<x8}�µ	uviln��2}´�´�/uy}���nn�Àlx�mZ|�sln@�$��|®u�|����2}{�y�°|��l·�n¢uv}/z&}�mZ��n@s��yxTuvn¢uyiln�´|~Cn&wyn&s�z&nM|~s5uyilnMs�¯lm�2n&w
}�µ�x�uv}�m��¢�2n�u�¶�n&n@sKuyilnZu�¶Ë}Jn&s�n&wy���K�°uyx�uvn@�@¼Zhjiln�|��ln@xJ|���uy}5¯��°n/xJm!¯�z0iF¶�n@x�¸�n@w�³�n@·��Fuyi�x�s*��	
x�ujuvilnMÊ�x�wvmZ}{w-µ`wyn@²a¯ln@s�z��/}�µÁuvi�n¢uyx�wy��n&uvn<�/s�¯�z�·�n&|Áx�s���uy}�x��l�l·��/|~ujuvilwy}�¯l�{iJx!wy}�uyx�uv|�sl�8wvn&µ`n&wyn&s�z&n
µ`w0x�mZn�}{w°uyil}��{}�s�x�·Cuv}���	´¼»q¹u�z@x�¯��vn@�juyiln��x�wvuv|�z�·�n@��|�s^uyi�xTu¢x�wyn@x8uv}�x����v}�wy�5uviln!n&sln@wv�{��wyn@²a¯l|�wvn<�
uy}Mm�x�¸�njuyiln&m �v�l|~s�|�s/xM�´|~2n@wvn@sau-�´|~wyn@z�uv|�}�s�x�s��Zm8}Tº{n�µ`wv}{m uvi�n�·~}T¶�n&w�n@sln&wy���8��u0xTuynjuv}T¶jx�w0�l�	uviln
i�|~�{iln&w<¼�hjiln�n&À��2}{�v¯lwyn8uv}5uvi�n�wyx{�´|~}��áµ`wyn@²a¯ln@s�z��^��¯l·��vn�z@x�¯��vn@��uyiln�sln�u!mZx���sln&uv|�Â@x�uv|�}�sFuv}e�v�l|~w0x�·
xÓ¶jxÓ��µ`wv}{m+� 	 ¼��+wv}�uyxTuyn@��xÓ¶�xÓ��µ`wy}�m uvilnZ·�}�sl�{|®uy¯��´|�s�x�·	�2}{�v|®uy|~}{sK|�sFx�sFx�mZ}�¯lsau¢�lwy}��2}�wvuv|�}�s�x�·
uy}Zuviln!�´¯lw0xTuv|�}�sJ}�µ	uvi�n��l¯l·��°n{¼-q¹u�|���n@º�n&s5�2}{�y�°|��l·�n�uv} ��|��Juviln}�wy|~�{|~s�x�·Á�´|�wvn<z�uv|�}�sJ}�µ,� ¼ � �l¯l·��°n
}�µ.- � �´n&�{wvn@n@�Ë¶Ë}{¯l·���Â&n@wv}!}�¯´u�uviln¢·�}�sl�{|®uy¯��´|�s�x�·$z&}�mZ��}{sln&sau�}�µ/� ¼�hjiln¢sln&u�m�x���sln&uv|�Â@xTuy|~}{s�x�·��v}
�°uyx�w°u0��uy}!�´n@�li�x��vn»�v|�s�z�n��´|®Cn&wyn&sau���x�wvuv|�z�·�n@�Ën�À´�2n&wy|~n@s�z�n�x!�°·�|���iauv·����´|®Cn&wyn&sau�mZx���sln&uv|�z�³�n@·��Á¼:hji�|��
|���¯��v¯�x�·�·~�^wyn�µ`n@wvwyn@�^uv}^x��»�li�x{�°nZz�}{iln&wyn&s�z&n�¼ � ·~·:uyilnZmZx���sln&uv|�zmZ}{m8n@sauy�¢x�wyn!|�sK��i�x��vn!|�sFuviln@|~w
��wvn<z�n@�y�v|~}{s�m8}�uv|�}�sÁ¼:hjilnM±^��qQ�v|~�{s�x�·�|���x�z@²a¯l|~wyn@�/�a�ZmZn@x{�°¯�wv|�sl��xz&¯lwywvn@s{u�|~s��´¯�z�n<��|�s/uvi�n��l·�x�sln
¶�i�n&wyn�uvi�n8w0x��l|~}��áµ`wyn@²a¯ln@s�z��J�l¯l·��°n8¶jx���x��l�l·�|�n@�$¼hji�nµ`wyn@²a¯ln@s�z��5}�µËuvil|��¢z�¯lwywyn&sau»|��»uviln�Ê�x�wvmZ}{w
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µ`wyn@²a¯ln@s�z��!}�µCuvi�n�s�¯�z�·�n&¯��Ëx�s��8|~uy��x�mZ�l·�|®uy¯��´n�|��-�l|~wyn@z�uv·��·�|~sl¸{n@�8uy}Muviln»x�mZ}�¯lsauQ}�µCm�x���sln&uv|�Â@xTuy|~}{s
|�sJuvi�x�u��l·�x�sln�¼

��Ö $`¨��Á¨´¦76 Ú 5 ª É�� wyn&mZ}Tº�|~s��Fuyiln^w0x��´|�}���µ`wvn<²a¯ln&s�z&�¬�l¯l·��°n{�j��x�wvuv|�z�·�n@�Z�2n&�{|~s uv}¬wyn�uy¯lwys uy}�uviln@|~w
|�sl|~uv|�x�·Qn@sln&wy���¾��u0xTuyn�� x�·~|���s�n@�¾¶�|®uyi�uviln�n�À�uvn@wvs�x�·:³�n&·��$� µ`wv}{m uyiln/il|���iln@wMuv}5uyiln/·�}T¶Ën@w@¼�hjil|���|��
x{�v�v}´z�|�xTuyn@��¶�|~uvi/x�·�}{�y�:}�µ$��uy}�wyn@�8n�Àlz&n@�y�:n&sln@wv�{�¢uv}��v¯lwvwy}�¯�s��´|�sl�¢��x�wvuv|�z�·�n@�:¶�il|�z0i�z&x�s!�2n��´n&uvn@z�uvn<�
��� uvilnKz&}�|�·�}�µ�uyilnF±^��qZ�yz&x�slsln@w@¼W½Fn¾z&x�s uyiln&s }{���°n@wvº{nJu�¶Ë} �´|~Cn&wyn&sau/u�����n<�/}�µ¢wyn&·�xTÀlx�uv|�}�s
��wv}´z�n<�v�vn@�@Æ

� h¢�¶�n&|���iauvn<�^|�mZx���n<��µ`}{·~·�}T¶ uviln8n&º{}�·�¯´uv|�}�se}�µ�uviln8|�s�z�wyn@x{�°|�sl�/·�}�sl�{|®uy¯��´|�s�x�·:z�}{mZ��}{sln&sau»}�µ
#

� h� J¶Ën@|~�{iauvn@�F|�mZx���n<��µ`}�·�·~}T¶,uviln�n@º�}�·�¯´uy|~}{sF}�µËuyiln/�´n@z&wvn<x��v|~s���uywyx�s��°º{n&w0�vx�·	z&}�mZ�2}�sln@s{u�}�µ
#

qts¾z�·�|~s�|�z@x�·-±^��q��CuyilnZwyx{�´|�}���µ`wvn<²{¯�n&s�z&���l¯�·��vn!|���u����l|�z&x�·�·��ez0il}{�vn&s^uy}^z�}�|�s�z&|��´n8¶�|~uviFuviln�Ê�x�wvmZ}{w
µ`wyn@²a¯ln@s�z��8}�µ$uyiln�i��´�´wy}��{n&sZs�¯�z�·�n&¯��@¼:hjiln�n@sln&wy���8wvn@·~n<x��vn��´¯lwy|~s���wvn@·�x�ÀlxTuv|�}�sZ|��Quyi�¯��Ëx�s�n@�°uv|�m�xTuvn
}�µ�uyilnMs�¯lm�2n&w�}�µ �lwy}�uy}�s���}{w@�´|�s5}�uvi�n&w�¶�}�w0�l�&�auyiln�x�mZ}�¯�s{u�}�µ	¶jxTuyn&w<¼

I´�l|~sl�¹Ê xTu°uy|�z&n }{w (+2 wvn@·�x�ÀlxTuv|�}�s |��euyiln z&}�s��vn@²a¯ln@s�z�n }�µ�x�s,n&sln@wv�{�Wn&À´z0i�x�sl�{n¬��n&u�¶Ën@n&s �lwy}��
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C D

D: Fibers, sagittal view
C: Fibers, coronal view

A: Coronal view
B: Dissection of Corona radiata
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uy}e�´|~2¯��v|�}�s�uvn@s��v}�w±^��q�¼ NË·~|�sl|�z&x�·QºTx�·�|��lx�uv|�}�s�|��M}���º�|~}{¯��v·~�es�n&n@�ln@���l¯´u8x�·�wvn<x��´�^¶�n/z&x�sFuyil|�sl¸
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�ln&º�|�x�uv|�}�s¬z�}{¯l·��F�2n/¯��vn@�Fuy}e�´n�uyn@z�u!m8n@wv�{|~s��J}{wMµ>x�s�sl|~s��5³���n@w�l¯�s��´·�n@�@¼�q¹u¶�|�·~·Ë��n�¯l·®uy|~m�x�uvn&·��
|�sauvn@wvn<��uy|~sl� uv} µ`¯��°n�x�·�·�uyil|���|�s´µ`}�wym�xTuy|~}{sÎ¶�|®uyi }�uviln@w�mZ}´�lx�·�|®uy|~n<���v¯�z0i x{�/µá±e��q�¼QNË}�wywvn@·�x�uv|�}�s
�2n�u�¶�n&n@sKµ`¯�s�z�uy|~}{s�x�·Qx�s��Fx�s�xTuy}�mZ|�z&x�·�z&}�slsln<z�uy|~º�|~uv|�n@�¢|��Mx�u����l|�z&x�·�x��l�l·�|�z&xTuy|~}{sKuyi�xTuM¶�}�¯l·��Fsln&n<�
uy}Z��nM|�s�º�n@�°uv|��{x�uvn<�$¼

� ���T���	���������

� �3��O8¼ ½�¼ � ·��2n&w0�&� ±�¼ O8¼eÊ�x�s��°�2n&wy��� � ¼ã±�¼eÔ�}{wv��x{�°i�� « ¼ N»¼Kh }�s���� ±¬¼ ½�¼¾� � É�wv|�n&s�� � ¼ �M¼
½F}�}{·®µ`n@s��´n&s���±�¼ �	¼�±ex�wy¸��@�-±�¼ ! ¼Q±5}{�vn&·�n&�{�����
�%� � 	 W � � ����� �
	���/ � ��� 0�
1& � � ����� WX	�� � �X& � "X&'�
	��
	 W -�	�& ����&'�
���8� ) �$�3� ��(�����& ( � � �!��0�� �!�T��&'� 	�����-���&'�
����& �0��Ô�n&¯�wv}{·~}{������S���Æ��7S�Ha Ó�0�7S.H � �� �¡�¡{¡

�  ���Ê-¼ � ·~ºTx�wvn@Â���� ¼ ÊQ¼´Ê�|~}{s��&�´x�s�����¼ ±�¼l±5}{wvn@·á� ��*+��01� ���%� � "X&'�!(�� ��*,	7	�& 
 �!��0���� � � � 01� � ��& �$"�&'�
	�� *X)
�/	�� � �!�%�$��� � � ����� �
	���ZC� �^_T� I�q � ± ��}�¯lwys�x�·2}�µ	Ô�¯lmZn&wy|�z@x�· � s�x�·����v|��&�� ��lÆ ���1ST�¹� H.H����@�{�{ 

� o����M¼aÉjx�mZmZn&w<�{±�¼ � ¯ln&w<� IC¼ Ê-¼ �¢n@n&·�|~sl���{±�¼ � ¯l�{¯���uy|~s��aÊ-¼ � ¼1Iau0x��l·�n@�@�{�M¼ ½�¼{�Qwv}{¸�n@�yz0iÁ����¼1Iauy}�·�·®�
��n@wv�{n&w<�Á±�¼ ! ¼ ±5}{�vn&·�n&�{� PË¼DP�x�Â@n&¸Tx��@�D�R� �������
	�� �������	�� ��*+��0.�!�10������!�10 � �!�10�� � / � 
 	�& �
	����
	 /
	� ���2±^x���sln&uv|�z���n@�v}�s�x�s�z�n�|~se±5n<�´|�z�|�sln��l�a�lÆ��< ��T�0�@o.H��{ �¡{¡{ 

� �2���	¼ � ¼:É�x�s��´n&u°uv|�sl|�� ! ¼ N»¼	½F}{sl���	�M¼ IC¼ Ò |~sl¸´�@���M¼ I$¼ hj|�¸�}�µ>�v¸���� �l¼ IC¼ Ò �´�´n��R��!*,� � 	�� � ��� 	� �
	 W / � *+������� ���!��� � �%"X&'�
	�� � � ���!��0 ������ - "�& �!(7�
��&'�
	����¢±^x���sln&uv|�zK��n<�°}{s�x�s�z�ne|�s ±5n<�´|�z�|�sln��
 .SlÆ o{��¡T�to�� � ���@���a 

� S���O8¼�Éjx�wv·�n@�@���	¼ ! ¼�I�}�¯��{x�s�|��´|��)� 	�� ( ��� 01�X�%"$� 	 W - -.-/� 	�� �!*+��&'�
	�� � "3
���*+��� WX	��+� �'�8� ) � 	���/ � �!�%�$���
� � " 	�� � � � � ��� 	 Y�����&'�
	����0� � �v�amZ�´uy}�uy|�z � s�x�·��´�°|��&�´��Æ   � �&�t ���ol���@�{�l�

� H����	¼4�l¼ÁÉjx��y�vn&w<� ��¼Á±^xTuvuv|�n&·�·~}�� « ¼ÁÊ�n@É�|~i�x�sÁ� ��� � � �������
	�� �������	�� � - � "�& � 	���"$	�- ) ��� � ��*+��0.�!�10��
É�|~}{�li����v|�z&x�·=��}�¯lwys�x�·á��H HlÆã .S����t .H � �l�@�{���

465 ò 487



��� �������
	����������	�������������� ���!�#"$	����%�$"�&'�!(��!&')+*,��-.-/�!�10 o1S

��� ���	¼4�l¼2É�x{�v�vn&w<�)��¼2±^x�u°uv|�n&·�·�}�� « ¼�Ê�n@É�|~i�x�sÁ� 	 ��& �!*+��&'�
	�� 	 W�&�
 � 	 ���$"�&'�!( � � �3� W�/
��� �������
	��  �X���X	��W � 	�* & 
�� � ��� � -/�!� 	 "3
�	�����}�¯lwys�x�·2}�µ:±^x���sln&uv|�z¢��n@�v}�s�x�s�z�n{��I�n&wy|�n@��É��$�@¡{olÆã T� � �t  ST���l�@�{���
� �����	¼4�l¼	É�x{�v�vn&w<�LN»¼	��|~n@wv��x�}�·�|�� �T�
"�� 	 ��&'����"X&'� � ��� ��� �  
1) � �
	2� 	$0��
" ��� �A� ��&'� � ����	CW �� �$�����X� 	 � ��"��\/

� ��& � � *X)�� ������&'�!& ��&'�!( � /
�R� ����� �
	���/� �X����	�� � �Q��� ��}�¯lwys�x�·:}�µj±^x���sln&uv|�z!��n<�°}{s�x�s�z�nJ�Q���{��Æã �¡����
 ´�<�l�$�@�{�.H

� �����	¼4�l¼2É�x{�v�vn&w<���Q�%� ��& �
	����1
 � - � ���X& � � �X�T�R� ����� �
	��  �X����	�� ��� � YX/ � - � " �R�������2±^x���sln&uv|�zM��n@�v}��
s�x�s�z�nM|�s5±5n<�´|�z�|�sln��l� � Æ o��a Ó�to�� � �a �¡�¡{ 

� �@¡2�¢�	¼4�l¼´Éjx��y�vn&w<�1IC¼��:xT��n&º�|�z���N»¼a�Q|~n@wv��x�}�·�|á�&��¼ « ¯��lx�� � ¼ � ·��lwv}{¯l�l|�� �X�����!(�		� � *$���+�� � "X& 	 0.� ��- 
 )
�����!�10 �  / �����Q� ��& ����±^x��{sln�uy|�z¢��n<�°}{s�x�s�z�n¢|~s^±5n<�´|�z&|~s�n��l�{��Æ H{ .ST� H{o{ l�a �¡{¡�¡

� ���%�M±¬¼CÉ ��}{wvsln@mZ}�� � ¼$É�wv¯ls��C��¼ �¢|�¸�|~s�|��@� N»¼ P�¼C½Fn<��uy|~sÁ����� 0��'� �������7� � � & 	7"3
�� ��&'�
" H 
 �!& � � ��&'& ���
 �$�."�& 	$0��$� - 
1) �A���!�10,�R� ����� �
	��� ������	���� �Q�����Qwv}´z&z&n@�´|�sl�a��}�µ-±5n<�´|�z@x�· qtmZx���|�sl���%NË}�mZ�l¯´uy|~sl�
x�s�� NË}{m8��¯´uvn@w � �y�°|���uyn@��qtsauvn&wyº�n@sauv|�}�sÁ�lÊ Ô N I��{o1SÓ�¹���a l�a �¡�¡{ 

� �< �� P�¼�É�·�}´z0iÁ� � ��"%� � ���Q�X� � ��"�&'�
	�������i����v|�z&x�·Á��n&º�|~n@¶ � ¡lÆ � H�¡���� � �����@��� H
� �@o2�¢h¢¼ËÉËwy}ÓÀ$� ��¼Q½¾n&|�z0¸�n&wvu@� � 	�� � �!�%�$���T*,��& ����� � � ����� �
	�� WX	�� 	�- &'�
"���	 � ����&'�!*,��& �
	���� « � OM±J�

I���mZ��}a�°|�¯lm5�l���1HT�¹�1S�ol�´ �¡�¡a 
� �&��� ��¼ IC¼ ½�¼ N�x�m8����n@·~·�� �Z¼LI�|��l�´|�²a|á�ËÉ»¼ N»¼ ��n@m¯lwy|�� O8¼ É�¼:��|~¸{n�� - V �$	�*,��&'���
" � � 	 � WX	�� H 
 �!& �

� ��&'& ��� � � *�� � �� �."�&L���$" 	�����& ����"�&'�
	�����q !�! ! qtsauyn&wys�xTuy|~}{s�x�·DI���mZ��}a�°|�¯lm }{sJÉ�|�}�mZn@�l|�z@x�·Cqtm�x����
|~s���� S�¡ SÓ� S�¡{�l�� �¡�¡a 

� �7S��	�8¼ O8¼ NËi�n&sÁ�
�!¼�O�|��{x���IC¼�O�}�uv}�� �L��� Y����X�%��� � ��� � 	 � � ��& ���/" �R	CW���� ��" 	 ���!& ) � 	�� � &'�
	���� 	 W V �X��/
�X�$��� ���7� � *,� ����� � ��(���&'� � � � � 	 � 	 YX����& �
	������ ��}{¯lwvs�x�·Q}�µ « |~2n@wvn@sauv|�x�· O�n@}�mZn�uywv�{��o�olÆ � �a�T� � � Hl�
�@�{�l�

� ��H2� « ¼ ÊQ¼ NËil}{�l�Á� � 	�*Q-/� & �!��0 �T�!���!*+��� � � �AWX� " ���>(��
�/�A��( �%� � ��& � � ��( ��& � � � � � 	 � � ��}�¯�wvs�x�·Ë}�µ
NË}�mZ�l¯´u0xTuy|~}{s�x�·Á��i��´�v|�z@�¢�@¡.H�Æ � � �t�l�{���@�{��o

� � � ���!¼�NË|�z&x�wvn@·~·�|á� � ¼ h¢¼lh }�}{�v����O8¼ ��¼ã±�¼´�	x�wv¸{n&w<� N»¼ � ¼ã±�½ iln&n@·~n@w°� �¢|~s��{�vil}�uvu@� O8¼ ��¼lÉjx�wy¸�n&w<� « ¼ Ò ¼
±5|�·~·�n&w<� � ¼4��¼:hji�}�mZ���v}�sÁ� ��� �������
	��G�� �."�& 	 0.� � - 
 ) ��� ��� � V � 	�� -�� � - - �!��0 	 W�� � 1�	�� H 
 �!& �
� ��&'& ���  ��& 
 � ��) ���!� & 
��
/ � *+���>��� ���!����Ô�n&¯lwy}�qtm�x���n��C�<�lÆ��7ST��SÓ�0�7S S.S´�� �¡�¡{o

� �@�2�M±¬¼ O8¼.NËw0x�s��lx�·~·�� Ò ¼Óq��vil|~|����	¼ Ê-¼TÊÁ|�}�s��@� �������� � V � � � ��& 	��A� �X" 	�� �!&') � 	2� � & �
	�����	 W � � " 	�� � � � � ���
 ����&'�
��� �R� ���X� ����&'�
��� 	 YX����& �
	�������ÉË¯�·~·�n�uy|~s }�µ � mZn@wv|�z&x�s ±^x�uviln@m�xTuv|�z&x�·QI�}´z�|�n�u��{��  � ,°��0�Æ���� H � �
�@�{�{ 

� �@�2�M±¬¼ O8¼�NËw0x�s��lx�·~·���� ¼ ÊQ¼´Ê�|~}{s��&����� ��" 	 ���!&') � 	�� � & �
	���� 	CW / ��* �8� & 	���/ ��� "$	 *�� 	 Y�����&'�
	����0�lh w0x�s��yx�z��
uv|�}�s���}�µ � mZn&wy|�z@x�s^±^xTuyiln&m�xTuy|�z@x�·�I�}´z&|~n&u�����  ��� Æ����¹�{o����<����o

�  �¡2�M±¬¼%NËw0x�s��°uv}{sÁ�´½�¼ �¢n@s��lx�·�·��l� ¼C±^x�w0z0iÁ� �
�� ��� � �
���  ����&�	 W���� 	 � ���
��� � 	�&'�
	��T� ���D��& � � � WX�
��� � ��!*+����	�� &�
 � � � &���	7"X�����l��wy}���x��l|�·~|~u���hjiln@}�wy��x�s�����n@·�x�uvn<�>P	|�n&·��l�@�l�.HlÆ o S�oT�to.H{�l���<���{o

ò ò ê�U�VXW�Y�Z



o H ���������10�� ��&��A�	� � �����
"�
 ��������A���.01�X�$� �

�  ´�%�RN»¼ NËiln�µ>��� il}�uvn&·�� « ¼-h	�vz0i�¯lmZ�2n&wy·~�{�Ë�M¼ « n&wy|�z0iln^x�s�� �!¼ P�x�¯���n&w0x��@�	� 	�����& � ���!�/� � � � 	 � �T	CW
� ��&'�����'/ �/��� ��� � �D� �/"�&'�
	������ - - - � �
" ��& �
	�� & 	���� �������
	�� �������	������ 0��'� �������7��&'�
	�������wy}´z�n@n@�´|�sl�{�
}�µ	uviln ! ¯lwv}{��n<x�s NË}�s´µ`n@wvn@s�z�n¢}{sTNË}{m8��¯´uvn@w ��|��°|�}�sÁ�2 �¡�¡a 

�  � ��M±¬¼ N»¼��ln¢Ê x�w0xl� V � 	�*+�X&'���
",��� � � )�* *,��&'��)  � 	 -��X��&'�
�X�R	CW�� � 	�� � � 0 ���/��� ��& � �R� �������
	��  � 	 /
" ��� ��� � s�s�x�·���}�µ:��wy}���x��l|~·�|~u����� �o ,`� 0�Æ��7S.S � �0��H{¡������@���1S

�  �o2� « n���n@wv|�sln{� - �/��& 	�* �
� � �X� � ����&'� �X� � ����( ��� �{�$�@���1S
�  T���M±¬¼ �	¼ « }+N�x�wymZ}��1���
��*,����� �
��� V �$	�*,��&'��)T��É�|�wv¸�i�x�¯��vn&w<�a±^x�uviln@mZx�uv|�z&�@Æ	hji�n&}�wy� � � �l�l·�|�z@xT�
uv|�}�s��@�Á�<���{ 

�  .S�� � ¼ ! |�s��°uvn&|�sÁ�%����(��X� &'� 01��&'�
	�����	�� & 
�� !
 � 	���)=	CW &�
 ����� 	 � � �
��� � 	�(��X*+�X� &á� « }Tº{n&wM�@�a �H
�  �H2�¢Ê-¼ ��¼ P�wyx�sl¸C� � 
���� �."�& �������7��&'�
	�� 	CW - ��� ��	�& � 	�- ) �!� /R� 0�
 - �10.�'� ��� �Q�X�X	2� � &'�
	�� ��� �������
	���/H ��� 0�
1& � � ��������±ex���s�n�uv|�z���n@�v}�s�x�s�z�n¢|�se±5n@�´|�z�|�sln{�l� � Æ~�<¡���o��y�<¡��{�l�� �¡{¡{ 
�   � � I$¼ O¢x�·�·~}�u@� « ¼ Ò ¯l·~|�sÁ�+��¼lÊ�x�µ`}�sauyx�|~s�n������
�X*+��� ���
��� V � 	�*+�X&'��)T� I��lwy|�sl��n@w°� ��n&wy·�x����2�@�{��¡
�  ��2�M±¬¼QO�¯l��n{� O8¼���¼ ±¬¼��	x�wv¸{n&w<�»±�¼QI���mZm��&�M�	¼�É�}�¯l·������RN»¼ � ¼ã±�¼�½ iln@n&·�n&wv� �¢|�sl�{�vil}�u°u@� � ¼

I´x�·�n&¸a� Ò x{�l�lx��l|á� O8¼4�l¼:Éjx�wy¸�n&w<�4�l¼ IC¼ « ¯ls�z&x�s�xl�)� 	�* *X�!�/� � W � �/"�& �
	��/�2� �����>��� � �� � "X& 	 0.� ��- 
 )
& 	�� ��*,	�����&'� ��& � & 
�� � 	����/� "�& �!(7�!&')+	CW &�
 � / � *+���  ���!*,����),� 	�& 	�� � 	���& �&���!� (��!(�	T��Ô�n&¯�wv}{qtm!�
x��{n��$�@��Æ~�<o��a�T�0�@o.H{¡l�� �¡�¡�o

�  ��2�¢�	¼ Ò x���m�x�slsÁ� ��¼ �	¼Qhjil|�w0x�sÁ�QÊ-¼���}�s�x��y�°}{sÁ�Q�	¼��Qx�s��´n@wv�{iln&��s��°u@� I$¼ NË·�x�wy¸�n{�Q�	¼-±^x�n<�´n&w<�-�M¼
±5n&¯�·~|�� �  � � ��-.-/�!�10 	 W�/ � *+��� ��� ���!� � 	����%� "X&'�!(��!&').� � & ��& � ��&'�
"$�2� � � * ���� �$�." �7�!��0 ��� � �A�!��& ���2�
�R� � ��� "X&'�
	�����Ô�n@¯lwy}�qtm�x��{n��C�@��Æ S��1SÓ� S.S����� �¡�¡{o

� o�¡2� ! ¼ Ê-¼ Ò x�ilsÁ� � - �!� � "3
�	7�����2��i����v|�z&x�·Á��n&º�|~n@¶M�l��¡�Æ S���¡T� S��������@� S�¡
� ol�%� � ¼ Ò x�wvuvn&s��jÉ�¼ ! sl�{²a¯l|���u<�QIC¼����viln&w<��IC¼ NËi�x�¸�wyxÓºTx�wvuvi��{���A� � WX	���* � ) / � 02
 / 	�� � ��� - " "X� � ��& �
	 � ���X� & �
�2�8� ) � 	�� � ��"X�8�8� ��& 	���) � "�
 �X*+�X� � � ������}�¯�wvs�x�·Á}�µ NË}{mZ�l¯´uyx�uv|�}�s�x�·���i��´�°|�z&�@� � ��Æã �o����to�¡{ol�
�@�{� �

� o{ �� ! ¼ �	¼ Ò �v¯Á� � & 	�"3
���� &'�
" - �/�2� ) ��� �>	�� � ����� WX	2� � ���-h wyx�s��yx�z�uy|~}{s��¢}�µ � m8n@wv|�z&x�s ±^xTuyiln&m�x�uv|�z&x�·
I�}´z�|�n�u��{�� �¡{¡{ 

� o�o2�¢Ô¼¢qt¸�n@��xl� I$¼�½�xTu0x�s�x���n{� � & 	7"3
�� ��&'�
"#�R� �Q��� ����&'�
��� 	 Y�����&'�
	���� ��� � ��� �������
	��  � 	7"$�X� �������
Ô�}{w°uyi´� Ò }�·�·�x�s��5±^xTuyiln&m�xTuy|�z@x�·ÁÊ�|~�lw0x�wy���C�<�����

� o����RN»¼ �!¼ �Mx�}��7Iau0x�sl·�n&�����viln&w<� �8¼@h	�vx�|á�2�A� ��& � � � � - �!�10�� ��&�
 	 � �EWX	�� � � � � � � 	CW ��& ��&'�
" /���* �8� & 	���/
���." 	 *X� 	 Y�����&'�
	����0� � N�Ê � N � ± ��n&�2}�wvu�¡{ T� H Hl�´ �¡�¡{o

� o S�� ��¼ �Mx�wy��n@w@��½�¼ Ò n&|�sl¸C� �
 �  � 	�- ��0 ��& 	��Q�Q� - � �X���X� & ��& �
	�� 	 W�� 	�� � "��'� ������ �����'-�	���& �!� � �
"�� 	 /
- 	�� 	���� � ��) ��& �2�8� �!& ����� ��}{¯lwvs�x�·C}�µ�±^x��{sln�uy|�z¢��n<�°}{s�x�s�z&n¢qtmZx���|�sl����Sl��Æ���� � �C�@�{��o

� o.H2� I$¼ �¢|�m5�$h¢¼ IC¼ �¢|�m5�$±¬¼ I´|~sl�{iÁ�L��� ��� �������
	��  �X����	�� ��*+��0.�!�10 � �!& 
 - - - � �
" ��&'�
	�� & 	 � 	���/
� ��"�& �!(7�!&') 	 ��& �!*+��&'�
	����l�lwyn&�lwy|�s{u

465 ò 487



��� �������
	����������	�������������� ���!�#"$	����%�$"�&'�!(��!&')+*,��-.-/�!�10 o �

� o � �M±¬¼�Ê�x�Â@x�w@� � ¼ Ê-¼ � ·�n�Àlx�s��´n&w<� 	 ���$	�� ���/��� ) � � � 	CW � 
1�!& � *+��&'& ��� & �$�." �7�!��0>�2� 01	����!& 
 * � WX	����  /
�������´��wy}´z�n&n<�´|�sl�{�Ë}�µ�qtsauyn&wys�xTuy|~}{s�x�· I�}´z�|�n�u��Z}�µ:±^x��{sln�uy|�z���n@�v}�s�x�s�z&n�|~s5±5n@�l|�z&|~sln{��S�¡ Hl�´ �¡�¡��

� o��2�M±¬¼{Ê�x�Â@x�w@� « ¼�½¾n&|�s���uyn&|�sÁ� �Z¼ Ò x{�vx�sÁ� � ¼ ÊQ¼ � ·�n�Àlx�s��ln&w<� - ��	��=& �$�."�& 	$0��$� - 
1) � �!& 
 & ������	���� �!�%�����
��wy}�z&n&n<�´|~s��{�j}�µ:qtsauvn@wvs�x�uv|�}�s�x�·DI�}´z�|�n�u��/}�µ�±^x���sln&uv|�z¢��n@�v}�s�x�s�z�n�|�s^±^n@�´|�z�|�sln����{�{ l�l �¡�¡{¡

� o��2�M±¬¼ÓÊ x�Â<x�w<� « ¼ ±¬¼T½Fn@|~s��°uvn@|~s�� �l¼ IC¼Th �v¯lwy¯��lx�� �Z¼ã±�¼ Ò x{�vx�sÁ� �Z¼ � w°µ>x�s�x�¸�|��&��±�¼ ! ¼�±5n&�{n&w0x�s��Á�ÓÉ�¼
Éjx��´|�n�� Ò ¼ � ¼C��}T¶�·�n&�����¼ Ò x�¯l��iauy}�sÁ� � ¼%P |�n&·��$� � ¼ ÊQ¼ � ·�n�Àlx�s��´n&w<� H 
 �!& � � ��&'& ��� �� � "X& 	 0.� ��- 
 )
�����!�10 ��� �������
	��  ������	��Q� � ��� "�& �
	���� Ò ¯�mZx�s^ÉËw0x�|�s^±^x��l��|~sl���$�@��Æ o{¡.HT�to{ l���{ �¡�¡{o

� �{¡2� « ¼CÊÁn�É�|~i�x�sÁ� ! ¼�É�wyn�uv}{sÁ� « ¼�Ê x�·�·~n@mZx�s��$���	¼ O�wvn@sl|�n&w<� ! ¼%N�x���x�s�|��@��±�¼2Ê�xÓºTx�·~� ��n@x�sauvn�u<�%���
��*+��0.�!�10 	CW>�X��&'� ��(�	����%� �X�/" 	�
 �X�$�X� &,� 	�& �
	������ - - - � �
" ��&'�
	�� & 	#�R� ����� �
	�� ��� �  �X�AW �����
	�� �!�
� ��� � 	�� 	 0.�
" �R� ��	�� � ��� �0����x��´|�}�·�}��{���C��H���Æ �{¡����¹�{¡ � �l�@�{�.H

� ���%�¢��¼ ��¼�ÊÁn@º�n<²{¯�n�� � � *+�����
"$�2� � �X& 
�	 � � WX	�� � 	���������( ��& �!(�� ��� � ����É�|~wy¸�i�x�¯��vn&w<�´Éjx��vn&·��$�@���a 
� �a ��M±¬¼:Ê�|�x�}�� � )�* *+�X&'��)>0.� 	�� -��>	CW�� ��� ��	�(+- � 	7" ��� ���X�0� � sls�x�·��}�µ»��wy}���x��l|~·�|~uv|�n@�@�- �¡lÆ S�H{oT� S � �l�
�@�{�{ 

� �{o2�RN»¼ �	¼�Ê�|~s�� �¼4�l¼Ë½Fn@n@�´n@sÁ���l¼ Ò ¼�NËiln&s���N»¼ �-x�}��j½�¼ �8¼-q�¼Ëh	�vn&sl�����/��� � � ��&'�
	�� 	 W���� �������
	��
� -�� "X&'��� * � ��0.�/��& �
" �Q�X��	��/���/" � ��*+��0.�!�10 � �!&�
 � ���101���%����� / �X� 
����%" � � �Q��& �A-/& �
"  � � "X& �,��� �
� � �A�!( 	  
�����& 	�* �0�2Ô�n@¯lwv}{qtm�x���n{�C�@�lÆ �{�a Ó�¹�{�1S´�{ �¡�¡�o

� �����¢�	¼ ÊQ¼�Ê�|~}{s��@� V ���/��� ��� ����� � � 	�� � & �
	����R	 W�/���* �8� & 	���/ ���." 	 *X� 	 Y�����&'�
	������l��|~uvm�x�sÁ��É�}{�°uv}{sÁ�C�@���a 
� �1S����!¼ « ¼ÁÊÁ|�¯Á��IC¼����viln&w<�$h¢¼�NËi�x�sÁ� H �X� 02
 & � � 	 � ���X� & �
�2�8� ) � 	�� � ��"��8�8� ��& 	���) � "3
���*+����� ��}�¯lwys�x�·
}�µ NË}�mZ�l¯´u0xTuy|~}{s�x�·Á��i��´�v|�z@�¢���7SlÆ  �¡�¡��t l�< ´���@�����

� � H2�¢�	¼!±ex�s��°³�n&·��$� �T�'� &'�\/ - � ���/��� �X*,��0 � ��	���*,��& �
	�� �����!�10 � ��� � -/�!� 	 "3
�	7����� ��}�¯lwys�x�·8}�µ
��i��´�°|�z&��N»�$�<¡lÆ S.ST� S��l���@� � �

� � � �RN»¼´±^x�s{uyn&�ax�Â&Â<xl� � ¼ N»¼´±5n&s�sa¯�z&z�|�� /���* �8� & 	���/ � � " 	 *X� 	 Y�����&'�
	���� ��� � �R� ��& ���/" � �D� �/"�& �
	�����	��
���
�X*+��� ���
��� � ����� WX	2� � ��� � �l��·~|�n@�e±^x�uviln@m�xTuv|�z&��x�s��^�»�´uv|�mZ|~Â<xTuv|�}�s��l� � ,���0�Æ~�&�t  S´�´ �¡{¡{ 

� �{�2�¢h¢¼ ! ¼C±^z�O�w0xÓ¶M��É�¼ N»¼)��n&m¯�wv|�� �!¼ NËiln&s��2±�¼���x�}���h¢¼2±^x�wvn<z�|�� � ��� � 	��%����� � *$�X�  � � " � �!�10>�!�
�> / �������l�lwyn&�lwy|~sau<�� �¡�¡a 

� �{�2� � ¼ N»¼Q±5n@sls�¯�z&z&|á� �Q� 0��'� �����!&') ��� � � �����
��& �
	��/��� �!& ) 	 W � 	2� � &'�
	����=& 	 /���* �8� & 	���/ ���." 	 *X� 	 YX��� /
& �
	����%�/-�����& ��� � � 0.�'� �����!&')T�l�lwyn&��wv|�sau@�� �¡{¡{ 

� S�¡2���Z¼ « ¼$±^n&wy��}{·���u<�C½�¼ Ò x�sl|�z0¸�n{� ��¼%Plw0x�ilm5� � �%� W�/ � � ����� �
	�� � ��� ��*+��0.�!�10 �A� �!��0 � &'�!* �'� ��& � �
	 "3
�	7��������}�¯�wvs�x�·C}�µQ±^x��{sln�uy|�z¢��n<�°}{s�x�s�z&n�� H���Æ � � �����a�.Hl���@�{� S

� S´�%�M±¬¼ ±�¼2±5n@�v¯l·�x�m5� �� �."��!�10��/��� � ����" 	����/� "�& �
	���� � �!& 
 
�	�� ���X� � � � �1
,- ��� 	"�.� � � ���&��½ |�·~n@���Á�<���a 
� S� �� I$¼ ±5}�wy|��ÁÉ»¼4��¼DNËw0x�|�sÁ���	¼ N»¼$ºTx�s��2| ��·����7� ��� ���!� ( *$�X� � � " 	���� &'����"�& �
	���W � 	�* � � �������
	�� �������
��wy}�z&n&n<�´|~s��{�Q}�µCuviln»qts{uyn&wys�xTuy|~}{s�x�·%NË}�s´µ`n@wvn@s�z�n�}{s Pl¯ls�z�uv|�}�s�x�·$±^x��l��|~sl�}�µCuviln Ò ¯lm�x�s�É�wyx�|~sÁ�
�@�{���

ò ò ê�U�VXW�Y�Z



o{� ���������10�� ��&��A�	� � �����
"�
 ��������A���.01�X�$� �

� S�o2� I$¼�±5}�wy|á�´É�¼4�l¼�NËwyx�|~s����!¼ �	¼ NËi�x{z0¸�}��a�	¼ N»¼´ºÓx�s �2| ��·�� !
1� � �X/ � �!*,�������
	��/���  � � " � �!�10>	 W - �1	��/�2�
 � 	 1��$"�&'�
	���� �!�=& 
������ ���!�/*X) � ��0.�/��& �
"Q�Q�X�X	��/���/" � �X*,��0��!��0�� � sls�x�·���}�µ$Ô�n&¯lwy}�·�}��{���1S ,á  0�Æã �H ST�
 �H{�l�$�@�{���

� ST���M±¬¼ ! ¼-±^}{�vn&·�n&��� �8¼ NË}{iln&s�� �l¼Q±5|�sauv}�wy}Tº�|®u0z0iÁ���l¼#�¢¯�z0i�x�wyz&Â&��¸C� ��¼:h �v¯lwy¯��lxl�Q�	¼:½¾n&|�s���uyn&|�sÁ�
x�s�� « ¼�Ô�}{wvm�x�sÁ� 	 (7� � ���/" �,	 W - ��� ��	�& � 	�- �
" � �%� W�/
��� �������
	�������x��l|~}{·~}{�����C� � HlÆ �{o{�T�¹����S´�l�<����¡

� S.S��M±¬¼ ! ¼´±5}a�°n@·~n@��� �8¼�NË}�i�n&sÁ� �l¼ �¢¯�z0i�x�w0z�Â@��¸2� ��¼{±5|�sauv}{wv}Tº�|~uyz0iÁ� Ò ¼ I$¼ � �v�{x�wv|��{±�¼ P�¼{½¾n&s��´·�x�s��$�
�l¼�h	�°¯lwy¯��lx�� « ¼�Ô�}�wym�x�sÁ� ��� �������
	���/ � ��� 02
 & � � ��� ��*+��0.�!�10 	CW ����� ��	�&'� 	�- �
" � ��& ��� � � �������
	��T�!�
" ��&�"$����&'� �2� �/����( 	���� ��) ��& �X*8����x{�´|~}{·~}{���{�2� � H�Æ �ao��T�¹����S´�l�<���{�

� S�H2�¢Ê-¼$� � « }�slsln@·~·�� IC¼ Ò x�¸{n&w<�%N»¼ PË¼2½¾n@�°uv|�sÁ� � � � - - - � 	7�."3
��X� & 	 	 ��& �!*+��&'�
	�� 	CW H 
 �!& � � ��&'& ���
� 	����%� "X&'�!(��!&'),�!���R� ����� �
	��  �X���X	��Q������� 	 �8� � - &'�
"  � 	 �R��� ��V �$	 � �X���
"�� �!� �  �X����	��:/ H ��� - � �
� -��." �&�l��wv}´z@z�n@�l|~sl�a�Q}�µ	±5n@�l|�z@x�·2qtmZx���|�sl����NË}�mZ�l¯luv|�sl�!x�s��>NË}{m8��¯´uvn@w � �v�v|��°uvn<��qtsauvn@wvº{n&sauv|�}�sÁ�
Ê�Ô N IJ ��{�{���S��T�¹� H Hl�� �¡�¡a 

� S � � I$¼2�»�{xÓ¶jxl� « ¼ ½�¼�h	x�s�¸2���M¼�±5n@sl}�sÁ�)��¼ã±�¼ ! ·�·~n@wvm�x�sÁ��IC¼ O8¼ �¢|�mJ� Ò ¼ Ò ¼2±5n@wv¸�·�n�� �Z¼ ����¯lwy�l|�·á�
��� & ���!��� �
" � � 0��%���)� 
����101��� - " " 	�*�- ����)��!��0 � ������	���) � &'�!* �'� ��&'�
	��/� �D� �/"�& �
	�� ��� ���!� � ��-.- �!��0
� �!&�
 � ��0.�/��&'�
">������	��/���%" �>�X*,��0��!��0��»��wv}´z&n&n@�l|~sl�a��}�µMuyilnFÔ»xTuy|~}{s�x�· � z@x��´n@m� }�µ�I´z&|~n@s�z�n<�&�
��I � ���lÆ S�H � ST� S.H � ���´�@�{�{ 

� S��2� I$¼»���°iln@w@� - �A��( �%� � �X& �A	���* �'� ��& �
	��JWX	�� & 
�� � 	�� � &'�
	�� 	CW & 
��T���!���
"�
 � ��&  � 	 *�� �X* WX	�� �
/���* �8� & 	���/ ���." 	 *X� 	 Y�����&'�
	������ I�q � ±�� ��}�¯�wvs�x�·:}�s¬±^xTuyiln&m�xTuy|�z@x�· � s�xÓ���v|��&¼��� T��, S�0�Æ~�{�&��SÓ�0���7S{ ´�
�@�{��o

� S��2�¢�	¼ � ¼����vmZn&sau@� �Z¼4�l¼��:x�z0¸�n@w@��±�¼4�l¼�h xÓ��·�}�w<� ��¼&�l¼ � u°u0x�w0�$�´h¢¼ � ¼�N�x�wy��n@s{uyn&w<�aÊ-¼ « ¼ Ò x�·~·���IC¼ �l¼
« }{wyx�sÁ�´Ô�¼)��¼ Ò n&wywy}��Á� � ���G�!*+��0.�!�10>	 W � � � � ���!�+-�	�� 	�������	2� � � ������i�|~·�}{�v}��li�|�z@x�·$h�w0x�s��vx{z�uv|�}�s��
}�µ	uviln���}T�{x�·DI�}´z&|~n&u����lo�o{olÆ �������¹�1S� l�l�@�{��¡

� H�¡2� O8¼4��¼ ±�¼$�:x�wy¸�n@w@� « ¼ N � ·�n�Àlx�s��ln&w<�  � 	 *$� *X�8� � ��&'�
"+� 	�� & �$� ����� 	���� ��� � � � - - �!�10 	 W � �X�$��*X� ���
� 	����%� "X&'�
	���� �A&'�8� � ���!�10 H 
�	�� �X/ ��� ���!� � � 	�� � �!��0 � � *X� � �X�=WX	���*+��&'�
	����2�Qwv}´z�n@n@�´|�sl�a��}�µ�qts´µ`}{wvm�xT�
uv|�}�s^��wy}´z�n@�y�v|~sl�8|�s^±^n@�´|�z&x�·Áqtm�x���|�sl����H{����� H{� S´�� �¡{¡�o

� Hl�%� O8¼4��¼ ±�¼	�:x�wy¸�n&w<� �� �."��!�10 (+* ��� �+& �$�."�&
�,�����!�102WX� ��&�*+���$"�
1�!�10��:�Qwv}´z�n@n@�´|�sl�a�M}�µ�uviln�qts{uyn&wys�xT�
uv|�}�s�x�·AI�}´z�|�n�u���}�µ:±ex���s�n�uv|�z¢��n@�v}�s�x�s�z&n��l� Sl�l �¡�¡{¡

� H{ �� O8¼4��¼ ±�¼¾�:x�wy¸�n&w<� N»¼ � ¼ ±¬¼K½ iln@n&·�n&wv� �¢|�sl�{�vil}�u°u@��O8¼4�l¼¾É�x�wv¸{n&w<� 	 � &'�!*+��&'�!�10 ��� ��& ��� *X� & � �- �/��& 	�* �
" ��� � 	����/� "�& �!(7�!&') �A� �!��0 ������& � ��� "3
 �!��0#� �X& 
�	 � � ��� � �R� ����� �
	��G�������	��+��*+��0.�!�10��
q !�!�! h wyx�s��yz&xTuy|~}{s���}�s^±5n@�l|�z@x�·Áqtm�x��{|~s����l ´� , S�0�Æ S�¡ ST� Sl�< ´�� �¡{¡{ 

� H�o2�RN»¼ ��|~n@wv��x�}�·�|����	¼ ��n&Â&Â<x�w0�$�Á�	¼ ��¼�Éjx��y�vn&w<� � ¼�Éjx�wysln&u°u@� O8¼ « | NËil|�wv}��A�R� ����� �
	��  �X���X	��,���
��*+��0.�!�10 	 W /R� *,���>��� ���!������x{�´|~}{·~}{���{�´ �¡l�{Æ H{o � � H��a�l�l�<��� H

� H����RNË��wy|~·Á�	}{¯l��}{sÁ��� � & � "X&'�
	�� � ��� WX��� �X" � ��� � � � (+*�� �X� � � � �,��� *�� & ���%" � *3� ���%"�
 ��-�	�� �)� � � &'� � � � �
� � " 	����%� "X&'�!(��!& � ���%��& 	�* � YX���," � � � *X� ��� ��� ! z�}{·~n�Ô»xTuy|~}{s�x�·�n�I�¯l�2�&wy|~n@¯lwyn��´nh n&·�n@z�}{mZm¯lsl|�z&x�uv|�}�s��
�´n��:x�wy|��@�$�@�{���

465 ò 487



��� �������
	����������	�������������� ���!�#"$	����%�$"�&'�!(��!&')+*,��-.-/�!�10 o{�

� H S�� ! ¼<��w0x��l}{�@�T�!¼7P�x�¯���n&w0x��@� - � ��& 
���*+��&'�
"$�2����� � - � 0 	����!&�
1* �
" � &'� � )�	CW & 
�� �A��* *$�X��&'�
��� � 
�� -��W � 	�* � 
�� � �!��0  � 	 *�� �X* WX	�� � ��& 
�	$0��$� - 
1�
"���� �  �!� 
�	�� �$� ��*+�X�$� ���$q�Ô���q � ��n<�°n<x�w0z0ie��n&�2}�wvu@�
 �¡{¡�o

� H.H2���Z¼Á�Qwv|���x�m5�Á�	¼ ±^x{z&Ê�n@x�s�� � �X� �$	��/	$0.� � - 
 �
">���/�2� ) ��� ��	 W *,� � �
��� ��� � *$� ���2� "$��� ��*��$��� " 	���& � �{�
��}{¯lwys�x�·$}�µ	Ô�n@¯lwy}��li��´�°|�}�·�}��{���2��H�Æ oa T���to��a¡l�l�<� S�o

� H � � ! ¼ ±�¼Q�Q¯lwyz&n&·�·á� Ò ¼ N»¼:h }�wywyn&�����M¼ �¼��	}�¯�s��$� ������	��%���%"$� - *���	�� -/& �
	���*�) � ��"%� � ����� ��0��%�X&'�
"
� 	�*+�X� &
� �!� � � 	2� � � �2��i����v|�z&x�·Á��n&º�|~n@¶ H{�lÆ o � �to������<���1H

� H��2�M±¬¼ ! ¼Á��x�|�z0il·~n{����*+��01���+	 W & 
�� �T�!� � � � &'� � �
�X� � �!& 
T� 	 � �X��� ��*+��0.�!�10  � "�
1��� Y�������� � sls�¯�x�·
��n&º�|�n&¶ }�µ:�Q�°�´z0il}{·~}{���{�a��S´Æ o�o{oT�to S�H����<�����

� H��2� O8¼ I´x��l|�wv}�� V � 	�*,��& ���
"  ����&'�
��� ��� �Q�X�$�X� & �
�2� 	 Y�����&'�
	���� ��� � ��*+��01� - �/�2� ) ��� ��� N�x�m!�lwv|��´�{n
��sl|�º�n@wy�v|~u�����wyn@�y�&�� �¡�¡l�

��� ¡2�¢Ô¼ ��¼ I�n&·��´n@sÁ� « ¼ �M¼ O�|~uvn@·~m�x�s���Ô¼ I´x�·�x�mZ}{s´�t±^¯lwyxÓ�ax�m�xl��h¢¼ É�¼-�:x�wywv|��°i��Ë±�¼ã±�¼Ë±5n<�°¯l·�x�m5�
 �$� 1�� "X& 	����
�X� 	CW � 
�	�� �!�/��� 0��
"  ��& 
 � ��) � � �!&�
1�!� & 
���� ��� ��*X� �2�
/���* � �'- 
���� �X� 	 W & 
�� /R� *,���
���$���!���2É�wyx�|~sÁ�$�Ó ´�{Æ  { T�{���t { .S � ���@�{���

��� �%� ��¼ � ¼�I�n�uyil|�x�sÁ� � ¼ ��·�x��l|~mZ|�wy�v¸���� � � � �X�$� � � - � �!� � � ��&�
 	 � �QWX	�� � & ��&'�
" /���* �8� & 	���� ��� "$	 *��
	 Y�����&'�
	������+�
�� 	���) ��� � - � 01	����!& 
 * ����I�q � ± ��}{¯lwvs�x�·�}{s�Ô�¯lmZn&wy|�z@x�· � s�x�·~�´�v|��@�{��� ,°��0�Æ o{  SÓ�to.H{ol�
 �¡{¡�o

���  �� ��¼ � ¼ I�n�uyil|�x�sÁ� ����( �%� � ��& � �X& 
�	 � �T��� � �A� ��& � ���$"�
1�!�10#� ��&�
 	 � ��� 	 ( 	2� (7�!�10 �!��& �X�AWX� "$�X�=�!�
" 	�*�- � & ��&'�
	��/�2� 01�$	�*,��&'��)���� � � � *+� "�
 �����
"X�1�," 	�*�- � & ���>(7� ���
	�� ��� � *,��& �����
�����X"��
���/" ���QN�x�m!�
�lwy|��´�{n ��sl|�º�n@wy�v|®u�����wvn<�v�@�$�@�{�.H

��� o2�RN»¼DI�}�uyx�¸2���
��R��	�� �+	CW ��� �������
	��  �X����	�� �X*,��0��!��0JZC�>/�^_��!�#&�
 � 	 ( �2� ����&'�
	�� 	 W � ��"�
 �X* �
"
���$���!�T����1�� ��)T��Ô�¯�z&·~n<x�w�±^x��{sln�uy|�z¢��n<�°}{s�x�s�z�n¢|~s^É�|�}�mZn@�´|�z�|�slnZ�7SlÆ S.Hl�&� S.H��l�a �¡�¡a 

��� ��� ! ¼ã�!¼�Iauyn��°�v¸Óx�·á�)��¼ ! ¼´h x�slsln&w<� � - �!����� �������
	�� � � � ��� � ��*+�X� &
��� � - �!� 	 "3
�	7�X� �!�T& 
��  � �X�X���/" �
	 W�� ��!*,� / � � - ��� � �X� & � �
�%� � V � � � �
�X� &á�+��}�¯�wvs�x�·$}�µ NËiln&mZ|�z&x�·Á�Qia�´�v|�z@�&���a ´Æã ��{�T�� ��a ´�l�<�.H S

��� S��¢É�¼jhjil|�wv|�}�sÁ�¢�!¼ P�x�¯l�{n&w0x��@� - "�& �!(���&'�
	�� � �X& � "X&'�
	�� ��� � � 
 ��� � "X& �X��� ����& �
	�� �!����� ���!� W$�����
� ��Y����X�%"$�X��� - -.-�� �
" ��&'�
	��#& 	+&�
 � � & � � )+	CW � 	�� ����) ��� ���
	�������q�Ô»��q � ��n<�°n<x�w0z0i���n@��}{w°u<�� �¡�¡��

��� H2�	�8¼ Ò ¼�h �yx�|�� �8¼�O�|��{x���IC¼����viln&w<� - ����( �%� � ��& - -.-/� 	7�."3
 WX	�� � 	�*Q-/� & �!��0 �R� ��" 	�� & �!� ��	����
� 	2� � & �
	���� 	CW - � � ���$� 	 W /���* �8� & 	���/ ���." 	 *X� 	 YX����& �
	������auv}x��l�2n@x�wË|~sJ±^xTuyiln&m�xTuy|�z@�-}�µANË}�mZ�l¯´�
uyx�uv|�}�s��@�� �¡{¡�o

����� � « ¼$h �yz0i�¯lmZ��n@wv·����2�M¼ « n@wv|�z0iln{� � ��& 
�	��%	���*+��� � � "X& 	�� � ��&
�����'0.�'� ����������& �
	�� � �!&�
  � 	 � � ��� �- - - � �
" ��&'�
	�������qtsauvn@wvs�xTuv|�}�s�x�·=��}{¯lwys�x�·C}�s NË}�mZ�l¯luvn&w���|��°|�}�sÁ�� �¡�¡a 
��� �2� « ¼jh �yz0i�¯lmZ��n@wv·������M¼ « n&wy|�z0iln{�Q�> / �����>��*+��01����� 	 � &'�!*+��&'�
	��&� ��� 0��'� �������7��&'�
	�� ��� � - -E/

- � �
" ��& �
	���� �Qwv}´z�n@n@�´|�sl�a��}�µËqtsauvn@wvs�x�uv|�}�s�x�· NË}{s´µ`n&wyn&s�z&n!}{s#NË}{m8��¯´uvn@w � |��´n<� I´���°uvn@m���hji�n&}�wy���
��x�s�¯�x�wy�� �¡{¡�o

ò ò ê�U�VXW�Y�Z



�a¡ ���������10�� ��&��A�	� � �����
"�
 ��������A���.01�X�$� �

��� �2� « ¼�h	�yz0ia¯�m8�2n&wy·����l�M¼ « n@wv|�z0iln������ �������
	����������	����Q� 0.�'� �������7��&'�
	�� � �!&�
 � 	���� &'� ���!��& �  � �������:/
( ��& �
	����2��wv}´z&n&n@�l|~sl�a�j}�µ NË}�mZ�l¯´uyn&w ��|��v|~}{s5x�s��J�	x�u°uyn&wysJ��n<z�}{��sl|~uv|�}�sÁ�� �¡�¡��

� ��¡2� « ¼�h �yz0i�¯lmZ��n@wv·������M¼ « n&wy|�z0iln{� �Q� 0��'� �������7��&'�
	�� 	 W>	���& 
�	��/	���*+��� (�� "X& 	����X��& � ��� �!��0#"$	�� - � � �
 � 	 � ����q !�!�! ½F}{wv¸´�vil}�� }{s �Qx�wy|�x�uv|�}�s�x�·�x�s�� ÊÁn&º{n&· I�n�u0��±5n&uvil}´�l��|~s NË}�mZ�l¯´uyn&w��»|��v|�}�sÁ�
 �¡{¡l�

� �l�%� « ¼�h	�vz0i�¯lmZ�2n&wy·~�{���M¼ « n@wv|�z0iln�� �/�����
��&'�
	��%��� �D� ��*,� � 	�� �7� WX	�� �> / ����� 	 � &'�!*+��&'�
	��&�%�Q� 0��'� ���:/
���7��&'�
	�� ��� � ��� ������� ������& �
	����$��wy}´z�n&n<�´|�sl�{��}�µQqtsauvn@wvs�x�uv|�}�s�x�· NË}{s´µ`n&wyn&s�z&n�}�s#NË}�mZ�l¯´uyn&w��»|��v|�}�sÁ�
 �¡{¡�o

� �{ �� « ¼ IC¼�h ¯�z0iÁ��� ��-.-/�!�10T" 	���&'�
" ���L" 	����/� "�& �!(7�!&') � �!&�
 � � ����� �
	�� ����������wy}´z�n@n@�´|�sl�{�j}�µ	q ! !�! qts´�
uvn@wvs�x�uv|�}�s�x�·�I���mZ��}a�°|�¯lm¿}{sJÉ�|�}�mZn@�l|�z@x�·$qtm�x��{|~sl���´o��{ T�¹o{������ �¡�¡{ l¼

� ��o2� « ¼ IC¼�h ¯�z0iÁ�2h¢¼ O8¼���n&n@�vn��2±�¼ ��¼�½ |�n&��n@·~·���Ô¼ O8¼�±ex�¸�wv|��@�+�l¼ ½�¼�É�n&·�·�|~º{n@x�¯��lx�s��<�¼4��¼�½¾n@�´n@n&sÁ�
/ � 02
����10.�'� ����� �X�X	2� � &'�
	�� � � �������
	��>�!*,��0��!��0 � ��( � ��� ���!��&'� ��(�	����%� � 
 �!& ��*,��& & ����( *$�X��
���& ��� 	$0 ���/� /
�!& )T�2±^x��{sln�uy|�z¢��n<�°}{s�x�s�z&n�±5n@�´|�z�|�sln{�l�{��Æ S ��� � S��a ´�{ �¡�¡a ´¼

� ����� « ¼ I h ¯�z0iÁ� �¼4�¾½Fn<�´n&n@sÁ� � ¼ ± « x�·�n�� ��¼ I O�n@}�wy��n�� ��¼ ½ É�n&·�·~|�º�n<x�¯Á� � 	�� � ��"X&'�!(��!&')  �X���X	��
� � -.-/�!�10 	 W &�
 � / � *+��� ���$���!� �����!�10+��� �������
	��  �X���X	��R�������C�Qwv}´z�n@n@�´|�sl�a��}�µ�uyilnZÔ�xTuy|~}{s�x�·
� z&x{�´n&m!�/}�µ I´z�|�n&s�z�n@�@� ��I � ���{�lÆ�����H{� � �y�{� � ¡����� �¡�¡l�

� � S��¢É�¼ ��n&m!¯lwy|á� �8¼DNËi�n&sÁ��±�¼Á��x�}��$h¢¼Á±^z7O�wyxÓ¶M�Ch¢¼Á±^x�n@wyz&|á� �	¼C½�x�sl����� � *$���T�� � "X&�� ��-.- �!��0W � 	�* �R� ����� �
	�� �������	�� �������Cq !�! ! ½¾}�wy¸´�°il}{�e}�s �Qx�wy|�x�uv|�}�s�x�· x�s��KÊÁn@º�n@· I�n&uy�M±5n&uvil}´�l��|�s
NË}�mZ�l¯´uyn&w �»|��v|�}�sÁ�� �¡�¡l�

� �.H2� �:¼-½�x�sl����É�¼ ��n@m¯lwy|á���8¼ NËiln@sÁ��h¢¼Ë±^x�n@wyz&|á� � �!* �'� & ���%�$	���� � *,	7	�& 
 �!��0 ��� � 	 ��& �!*+��&'�
	��
	 W &�
 � �������	�� � �
�%� � W � 	�* �R� ����� �
	��  ������	��T���������Qwv}´z�n@n@�´|�sl�a�/}�µ�q ! !�! NË}{s´µ`n&wyn&s�z�ne}{s
NË}�mZ�l¯´uyn&w �»|��v|�}�s5x�s��J�:xTu°uyn&wys^��n@z&}���s�|®uy|~}{sÁ��� Hl�&���1H.H��� �¡�¡�o

� � � � � ¼ ! ¼2Éjx�|�w0�$� IC¼ ½¾x�wyx{z0iÁ�%� ��0.�/��& �
" ������	��/���%" ���X*,��0��!��0>	CW - "X� & � � & �$	������ ��}{¯lwvs�x�·$}�µ NËn&wyn��
�lw0x�·ÁÉ�·~}�}´�>P ·�}T¶�±5n�u0x��2}�·�|��vm �@��Æ S��{ T� H{¡��l���@���{�

� ���2� « ¼ã±�¼-½¾n&|�s��°uvn&|�sÁ��O8¼ ÊQ¼,�¢|�s��´·�m�x�slsÁ� ! ¼ N»¼-ÊÁ¯�s��´�2n&wy��� �������	���� �!�/�X�X� - � (��$"�&'�
	���/
��� �������
	��
*$� ��� �  �$	 -���01��&'�
	�� !
1� 	��.02
 �������	�� � �
�%� � ����q !�!�! ��|��v¯�x�·�|~Â<xTuy|~}{sÁ�� T�a�T�� .S�o����<�����

� ���2�RN»¼ P�¼Ó½Fn<��uy|~sÁ�1IC¼ ! ¼T±ex�|�n&w<� Ò ¼�±^x�m�xTu0xl� � ¼ÓÔ�x���xÓº�|á��P�¼ � ¼ ��}{·~n<�°Â{�Tx�s�����¼ �¢|�¸�|~s�|��@�  � 	7"$�X� ���!�10
��� � (7� � ���2� ���7��&'�
	��QWX	�� � � ����� �
	�� & �X���X	�� � �Q���´��wy}�z&n&n<�´|~s��{��}�µ�±5n@�´|�z&x�·CqtmZx���n � s�x�·~�´�v|��@��HlÆ ��o��
�@¡{�l�� �¡{¡{ 

� ��¡2�M±¬¼�Q}�¯�sl��� �l¼ Ilz&x�s�sln&·�·á�%O8¼�É�¯lwys��@� �
�� - �/�2� ) ��� � 	 W � 	���& �
" �2� � 	�� �/� "�& �!(7�!& )T�CÔ�n@¯lwy}{�yz�|�n&s�z&n
qtsauvn&·�·�|~�{n&s�z&n ��sl|~u@�/I´�lwv|�sl�{n&w ��n&wy·�x����$�<��� S

� �l�%�¢Ê-¼ �Cia¯�¸�}TºC� � ¼ Ò ¼aÉjx�wyw<��� ���
�X� & � � �������	�� ���$" 	�����& ����"�&'�
	��/�R�� � "X�!��0 � ��� � ���  ��&�
 � ��) �LW �$	�*
�R� ����� �
	��  �X����	�� ��������q !�!�! ��|��v¯�x�·�|~Â<xTuy|~}{sÁ�� �¡{¡{ 

465 ò 487



Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Unité de recherche INRIA Futurs : Parc Club Orsay Université - ZAC des Vignes
4, rue Jacques Monod - 91893 ORSAY Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38334 Montbonnot Saint-Ismier (France)

Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


