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e]"!8��6�.BD�	�! )(7�H(O�	"!��1f#.1i R�?*,8@-,1iE@8@1D-F��8F�65@1UBD�+e3Y,*,�k"!�6�.�+87"!#)ef�<-,1C#%$'�65�*@�
"!#�#.�H(^��8,a| R�+���65@1]-,1iE@8,���6�.�+8/�! ^��1Cb21C�k"!#���W<YZ1D���! Y(7�H(O�H$'-,1CY�1C8@-\��8,a{�! V�65@1
"!Y,Y,#��.BH"!�6�.�+8c-,�+e]"!��8TG
��6�6��1H"!eü��8M��1C�� >"+BD1�1C8@BH"!Y@�6*,#["!��1D�O"	��1C�y�! l(7�N(���8���1C�� %"+BD1D�y(^5,�.B�5v���+a21C�65@1C�
e]"!0213*,Y:"L�6�6��1H"!ej�! ^-@"!�k"\G3�î���6��1H"!ej��8���1C�� %"+BD1f�6��a_87"!�6*,��13��1 � *,����1D���65@1Ï�¯+çM³C¯_®åÉRÐR°=uË�%G 1_G��65@1�-\����1DBC�6�.�+8�wy�! �1H"+Bk5|�! ��65@1#(7�H(þ��8M��1C�� >"+BD1D�����OBD�+e3Y,�6�.��1D�
��� ` 1K-,1DBC#["!��1D-�G)&�84"+-,-\���6�.�+8�K � �¾�K�;��-,1iE@8@1D���65@1�BD�+8@BD1CY,���! �"vÏk¬+à�Ü�®�±CÅ
à]±iÊ7Ð%¯+²i°A�6�6��1H"!eø��8���1C�� %"+BD1�����a_87"!�6*,��1_$���8f(^5,�.Bk5]�65@1�BH"!*@�k"!#�����Wf�! �1H"+B�5Ù(7�H(
�.�^��1Cb21C����1D-�$�Âh&�G

Â\G clEg\�9CUWVYE�9�;�PT<'ð�UZB�PRpDõ
q ��a_87"!#t��8M��1C�� >"+BD1D�K"!��1��65@1?#.�N()1D�6��#.1Cb21C#t�! ��65@1?BD�+e3e�*,8,�.BH"!�6�.�+8l"+BC�6�.�+8@�HGV�
³»É�Í+Ê�¯_®'�.�K"AY7"!���6(^�.��1_$�"!���+e3�.BA"+BC�6�.�+8|��1D��*,#��6��8,a]��8c"3�+8@1i�%(y"DW|BD�+e3eo*,8,�.BH"��
�6�.�+8v R���+ep"!8FÉËÊ@ÉËÐRÉ>¯_ÐRÉËÊMÍU� ` m�1DBC�^���]"!8:¯�Ï�Ïk±�Ü�ÐRÉËÊMÍ|� ` m�1DBC�HG

Xn"+B�5	��8���1C�� %"+BD1V�6Y�1DBC�QE7BH"!�6�.�+8	BD�+8��k"!��8@��"!8h±iÊ7æHÉ¸²6¬+Ê@à]±iÊ�ÐTÏ�¬+Ê7ÐR²6¯2ÏDÐt(^5,�.B�5A�6Y�1DBi�
�QE71D���65@1�-K� q ��1 � *,����1Cef1C8M���n��e3YZ�_��1D- ` Wo�65@1O� ` m61DBC���+83������1C8MbM�����+8,ef1C8M�V"!8@-3�65@1-K� q Y,���Hb<�.-,1D- ` WL�65@1�� ` m61DBC�O�Q ����HS �O�H(^8c��1 � *,����1Cef1C8M����"!��1�ef1C�HG
P���\���P ��ßd�p���dá!���d���*)K���%á�+d���*�
&�8l�65,�.�H$'b<�.1C(^Y��+��8M�	"v-\�.�6�6�6� ` *,��1D-/�6W\�6��1Cej�.��ef�<-,1C#.1D-F��8F��1C�6ef�o�! o±iÊMÍ+ÉËÊ�±�±i²iÉËÊMÍ
¬�¼ËÎH±6ÏDÐË³|"!8@-�ÏiÔ<¯+Ê@ÊZ±i®x³CGFX�8,a_��8@1D1C�6��8,a:� ` m61DBC���ABH"!8 ` 1L1C���65@1C�|¼6¯!³iÉRÏ{±iÊMÍ+ÉËÊ�±�±i²iÉËÊMÍ
¬�¼ËÎH±6ÏDÐË³4uRBD�+�6��1D�6Y��+8@-\��8,av���h� ` m61DBC������8=�65@1	BD�+e3Y,*,�k"!�6�.�+87"!#��6YZ1DBC�QE7BH"!�6�.�+8�wK�+�oÉËÊ@Å
ß»²6¯!³iÐR²iç,ÏDÐRçM²�±�¬�¼ËÎH±6ÏDÐË³?uË#���021nY,���+���<BD�+#.�»wiG�r)57"!8,8@1C#.��BD�+�6��1D�6Y��+8@-o����" ` ��8@-\��8,a�� ` m�1DBC�
��8c�65@1ABD�+e3Y,*,�k"!�6�.�+87"!#n�6YZ1DBC�QE7BH"!�6�.�+8TG?sy5M*@�H$Z�65@1	��8���1C�k"+BC�6�.�+8lb<�.�6*7"!#����H1D-{��8 � ��a+�
*,��1�©\G�©A(^��#�# ` 1;ef�M-,1C#.1D-4��84�65@1?1C8,a_��8@1D1C�6��8,a]#["!8,a_*7"!a21	"+�O�65@�N(^8|��8 � ��a_*,��1�©\G�Â\G
�þB�57"!8,8@1C#'�.�O"ABD�+e3Y��+*,8@-|� ` m�1DBC��"+�^(V1C#�#%$ ` *,�^�65@1�-,1C�k"!��#.��"!��1;8@�+�^��1C#.1Cb_"!8��O R�+�

A BChannel Object

� ��a_*,��1o©\G�Â\�)Ã�Ä|Å»Æ�ÇKÈÀÏiÔ<¯+Ê@ÊZ±i®'¬�¼ËÎH±6ÏDÐ�Ñ
�65,�.�^�65@1D�6�.�HG
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sy5@1lØ�¬+àAàf¬+ÊJÆ�¼ËÎH±6ÏDÐVÃ�±��Cç@±»³iÐ^Ù^²6¬!ñ+±C²oÚ�²�ÏiÔMÉËÐ�±6ÏHÐRçM²�±¡Ã�ß�ÌLû�°�ÈÊÉú�.�;"h�6YZ1DBC�QE,�
BH"!�6�.�+8L >�+�O"!��B�5,����1DBC�6*,��1D�^ >�+�^-\�.�6�6�6� ` *,��1D-vBD�+e3Y,*,�6��8,a@Gn&��y�.�y�6�k"!8@-@"!��-\���H1D- ` WU�65@1
Æ'Ü,±iÊhÄ{¯_Ê�¯HÍ�±ià]±iÊ�Ð�y²6¬+çNÜ£Ã�ÌLÅä®,ÉM$!(^5,�.B�5h���+ef1yW21H"!���n"!a2��"!#���1H"+-\WA8M*,e ` 1C��1D-
ef�+��1��65@1C8{é_ò_òAef1Ce ` 1C���HG

r^�#K�`y�¨�.� ` W48@�H(Ó()1C#�#�-,�MBC*,ef1C8M��1D-{��8ce]"!8MW ` �<�+0\��"!8@-48M*,ef1C���+*@�?"!�6�6�Q�
BC#.1D�HG q 1DBC�6�.�+8c©\G Ö]�! +$�ªH©h&T#��.�6���^�65@1; >�+#�#.�H(^��8,aUe]"!��8|BD�+e3Y��+8@1C8M�����! nr^�#K�`y�	�

•
� � 9 &�8���1C�� %"+BD1?�;1iE@8,���6�.�+8�"t"!8,a_*7"!a21

•
"'"!8,a_*7"!a21 � "!Y,Y,��8,a2�

•
��YZ1C�k"!�6�.�+8|��8Mb2�MBH"!�6�.�+8="!8@-4-\�.�6Y7"!��Bk5v >"+BC��#����6�.1D�	uR�6�k"!�6�.B�"!8@-v-\W<87"!e3�.BNw

•
� ` m61DBC��"+-@"!Y,��1C���

•
&�8���1C���¾�#K�`������+���<BD�+#

�� K�65@1D��1h()1v�+8,#�W/ef1C8��6�.�+8~"| >1C(ü-,1C�k"!��#.�U" ` �+*,�A�65@14Þ»Ê7Ð�±i²ËßC¯�Ïk±UÇ	±Gá�Ê7ÉËÐRÉ>¬+Ê
ìt¯+ÊMÍ+ç,¯HÍ�±�ÃAÖFÍ�ÛïÉA"!8@-4�65@1?� ` m�1DBC��"+-@"!Y,��1C���N$7"+�^�65@1CWv"!��1��65@1��+8,#�WhBD�+e3YZ�+8@1C8����
�! �-\����1DBC��BD�+8@BD1C�684 >�+�^�65,�.�^�65@1D�6�.�NG

P��l¡d��� ^`Qba
sy5@1hY7"!�6�6�.BC��Y7"!8��h1C8��6���6�.1D�A��8�"lr^�#K�`y�pBD�+e3Y,#��["!8M�]-\�.�6�6�6� ` *,��1D-J�6W\�6��1Ce ��1C#["!��1
���c1H"+B�5��+�65@1C����8:��1C�6ef�	�! ` 1C��8,a{BC#��.1C8����A�+����1C�6b21C���Lu6¬�¼ËÎH±6ÏDÐ;ÉËà�Ü�®.±ià]±iÊ7Ð%¯_ÐRÉ>¬+Ê,³�w
���U�+8@1o"!8@�+�65@1C�HG^�K*,�6��8,aU������#��Q R1i�%�6��ef1_$Z"!8c1C8M�6����W|BH"!8="!#�(V"HW<��Y,#["DWv�65@1����+#.1��! )"
BC#��.1C8M�H$��+�;"!#�(y"DW\��Y,#["HW|�65@1o���+#.1o�! )"U��1C�6b21C�H$Z�+�K���KBH"!8{Y,#["DW4�65@1o���+#.1	�! V"fBC#��.1C8M�
���N(V"!��-|�k�+ef1?1C8��6���6�.1D�K"!8@-v�65@1����+#.1?�! �"A��1C�6b21C�O���N(V"!��-|�+�65@1C��1C8��6���6�.1D�HG

&�8��+��-,1C�	��� ` 1h" ` #.1h���c��8�b2�+021v�+YZ1C�k"!�6�.�+8@�3�+8�"c��1C�6b21C�4u>"!8�� ` m61DBC�A��e3Y,#.1i�
ef1C8M�k"!�6�.�+8�wi$V"{BC#��.1C8��3eo*@�6�A0M8@�N(ü�65@1cÉËÊ7Ð�±i²ËßD¯2Ïk±v�!��1C��1D- ` W/�65@1h� ` m61DBC�A��e3Y,#.1i�
ef1C8M�k"!�6�.�+8T$��657"!���.�O(^5,�.Bk5�¬»Ü@±i²�¯2ÐRÉR¬+Ê@³o�����6*,Y,YZ�+�6���H$7�65@1?��W<YZ1?�! ��65@1��+YZ1C�k"!�6�.�+8@�HS
"!�6a_*,ef1C8M���K"!8@-v�65@1?��W<Y�1��! ��65@1?�+YZ1C�k"!�6�.�+8@�HS,��1C�6*,�684b_"!#�*@1D�HG

&�8ýr^�#K�`y�o$���*@B�5ý� ` m�1DBC�U��8���1C�� %"+BD1D�h"!��1{-,1DBC#["!��1D- ` WJef1H"!8@�U&¾�L"�$�(^5,�.Bk5
�.�v":5,��a_5ê#.1Cb21C#;�6YZ1DBC�QE7BH"!�6�.�+8�#["!8,a_*7"!a21_G sy5@1|Y,*,�6YZ�_��1=�! o&¾�L"À�.�U����Y,���Hb<�.-,1
Y,���+a_�k"!e3e3��8,aJ#["!8,a_*7"!a21=��8@-,1CYZ1C8@-,1C8@BD1=����r^�#K�`y� "!Y,Y,#��.BH"!�6�.�+8@�HG &�8���1C�� %"+BD1D�
-,1DBC#["!��1D-{��8=&��L"�e�*@�6� ` 1?�6�k"!8@�6#["!��1D- ` Wc�6Y�1DBC�["!#�&¾�#"�BD�+e3Y,��#.1C���;���h-@"!�k"f��WMYZ1D�
"!8@-v��8|"3��1Ca_*,#["!�OY,���+a_�k"!e3e3��8,aU#["!8,a_*7"!a21_G

&�8��65,�.���65@1D�6�.�N$�(V1n*@�k1)&6rVXO$�"!8@�+�65@1C��e3�.-,-\#.1C(y"!��1V R�+��-\�.�6�6�6� ` *,��1D-ABD�+e3Y,*,�6��8,a@$
(^5,�.Bk5/57"+� ` 1D1C8F��8�(@*@1C8@BD1D-�"!#.��� ` W:r^�#K�`y�Û��8F������-,1D�6��a_8TGh&6rVX57"+�o"!#.�k�c"!8
&¾�L"l#["!8,a_*7"!a21_$@(^5,�.Bk5|57"+�^�65@1?�»"!ef1;Y,*,�6Y��_��1D��"+��r^�#K�`y�	S �O&��L"�G

�K��(V1�-\�.��BC*@������8 q 1DBC�6�.�+8hâ\G�ª_$M�+8@1O�! ��65@1Oe]"�m��+���.�k�6*@1D����8fY,���NbM�.-\��8,a	�6�6��1H"!eA�
��8,aL�6*,Y,YZ�+�6��(^���65,��8l"f�6W\�6��1Cep#���021Ar^�#K�`y� �+�;&�rVX~�.���65@1�*@��1��! ��65@1o�6W\�6��1Ce4S �
&¾�L"�G
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P��¢¡d��P ��ßd�t�yåyæIç#èéS3ê�ë`�|Xe ¯"�$d"�Vd ,�*)N&
&�8êr^�#K�`y�o$)��1D1 � ��a_*,��1 ©\G Ö@$O"!8~� ` m61DBC�L"+-@"!Y,��1C�U R*,8@BC�6�.�+8@�h"+�U�65@14a_#�*@1 ` 1i�
��()1D1C8o�65@1�¬�¼ËÎH±6ÏDÐZÉËà�Ü�®.±ià]±iÊ7Ð%¯_ÐRÉ>¬+Ê uË�65@1�ø%³D±C²»æ!±C²]øt��8��65@1��6�k"+-\���6�.�+87"!#MBC#��.1C8M������1C�6b21C�
��1C8@��1NwV"!8@-Lef�_�6�O�! ��65@1���1C�6bM�.BD1D�^�!��1C��1D- ` WU�65@1��#K�`KG\��84� ` m�1DBC�^��e3Y,#.1Cef1C8M�k"��
�6�.�+8{BH"!8 ` 1���e3Y,#.1Cef1C8M��1D-�$t"!��#.1H"+���K��8{�65@1D�+�6W2$Z*,YZ�+8{-\�Q��1C��1C8��o�#K�`V��Y,���Hb<�.-,1D-
` WL-\�Q�Z1C��1C8M��b21C8@-,�+���HG

sy5@1�� ` m�1DBC��"+-@"!Y,��1C�^(V�+�60<�O#���021?"	e3�.-,-\#.1C(V"!��1�(^���65,��84�65@1;e3�.-,-\#.1C(y"!��1_$�"!8@-
e]"+�60<�)�65@1;-\�Q�Z1C��1C8@BD1D� ` 1C��(V1D1C8v�65@1;-\�Q�Z1C��1C8M���#K�`y�n*,YZ�+8L(^5,�.B�5|"!8L� ` m�1DBC�y��eA�
Y,#.1Cef1C8��k"!�6�.�+8vBH"!8] R*,8@BC�6�.�+8TG��K�Q�Z1C��1C8M�^�#K�`y��(^��#�#���8�b_"!�6�["!8��6#�W]Y,���NbM�.-,1K-\�Q��1C��1C8��
#.1Cb21C#.�V�! tBD1C�6�k"!��8v��1C�6b<�.BD1D�y"!8@-U�65@1CW]e3��a_5��^�!�Z1C�y�6YZ1DBC�QE7B��k1C�6bM�.BD1D�y"Db_"!��#[" ` #.1� Ë���+e
8@�?�+�65@1C�y�#K�`V�NG'sy5@1�1C8�b<�����+8,ef1C8����V��8](^5,�.Bk5]�65@1�-\�Q��1C��1C8��^�#K�`y���6*,8U(^��#�#�"!#.���
��8�b_"!�6�[" ` #�W|�!�Z1C�Kb_"!�6WM��8,aL-,1Ca_��1D1D���! �Y,���+Y�1C�6�6�.1D�K(^5,�.Bk5{�65@1A� ` m61DBC����e3Y,#.1Cef1C8M�k"��
�6�.�+8@�^8@1D1D-v��8|�+��-,1C�O���]��1C�6b21��65@1?BC#��.1C8M���HG�sy5�*@�N$@�65@1?� ` m61DBC��"+-@"!Y,��1C����1i�\�.�6��1C8@BD1
�.�Zm¾*@���6�QE71D-�$M"+���65@1CW3"!��1^�657"!��Y,�.1DBD1O�! Ze3�.-,-\#.1C(V"!��1�(^5,�.B�5Ue]"!021D�n�6*,��1y�65@1�� ` m�1DBC�
��e3Y,#.1Cef1C8��k"!�6�.�+8@�;BH"!8v�6*,8|�+8c"!8MWv�#K�`KG

-�*@�+�6��8,a{ Ë���+e $xÕF&�� ø`�LÉRÐËÔdÆ�¼ËÎD±�ÏDÐ�ÚOÌ�¯»Ü�Ð�±i²»³kº?ÉRÐKÉ[³�Ü,¬!³k³iÉ>¼i®.±;ßD¬+²L¯+ÊÆ�¼ËÎH±6ÏDÐ
Þ»à�Ü�®�±ià]±iÊ�Ð%¯_ÐRÉR¬_Ê|Ð%¬3Ô\¯+æ!±o¯2Ï�Ïk±»³»³�Ð%¬]¯f³D±i²iæHÉ>Ïk±�õ�Ô\±CÐËÔ\±C²�¬+²;Ê�¬_Ð�ÉRÐ�É¸³�ÉËà�Ü�®�±ià]±iÊ�Ð�±6Ì
É¸Ê4ÐËÔ\±AÆ�Ã�ÙäØ�¬_²6±_ìfÉ ß;ÐËÔ\±	ÆnÃOÙäØ�¬+²�±)Ü�²6¬+æHÉ>Ì�±»³;ÉËÐËº�ÐËÔ\±�¯�Ì2¯»Ü�Ð�±i²K³iÉ¸à�Ü�®ð°OÜ�²�¬+æNÉRÌ�±i³
¯+Ê=É¸Ê7Ð�±C²¸ßD¯2Ïk±AÐ%¬hÉRÐ	ínÉ ß?Ê�¬_ÐËºyÐËÔ\±A¯2Ì2¯iÜ�Ð�±i²�àAçM³iÐVÉËà�Ü�®�±ià]±iÊ�Ð)ÉRÐy¬+ÊFÐ%¬»Ü/¬�ßoÐËÔ,±UÆ�Ã�Ù
Ø�¬+²6±NÑ)ãVæ+±i²»°�É¸Ê,³CÐ%¯+Ê�Ïk±K¬�ßO¯^Ü\¯+²CÐRÉRÏDçM®�¯+²�¯2Ì�¯»Ü�Ð�±i²OàAçM³iÐ,Ü�²�¬_æHÉRÌM±�ÐËÔ,±y³D¯+à]±^ÉËÊ7Ð�±i²ËßC¯�Ïk±
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� ��a_*,��1�©\G Ö@�	×tÔ\±]ØVÆnÃOÙVÚü¬�¼ËÎH±6ÏDÐy¯2Ì2¯iÜ�Ð�±i²HÑ
H~5@1C��1H"+�U-\�Q�Z1C��1C8M�h� ` m61DBC�h"+-@"!Y,��1C���hBH"!8dY,���NbM�.-,1{-\�Q��1C��1C8��]��8M��1C�� >"+BD1D�v"!8@-

 Ë*,8@BC�6�.�+87"!#�����W2$��65@1C��1��.�H$2�! �BD�+*,����1_$�#����6�6#.1OY��+��8M����8f��e3Y,#.1Cef1C8��6��8,aA� ` m61DBC�)"+-@"!Y,��1C���
(^5,�.B�5��!�Z1C�oef�_�6�6#�WF�65@1]�»"!ef1]��1C�6b<�.BD1D�	"!8@-/��8���1C�� %"+BD1D�	���|� ` m61DBC�o��e3Y,#.1Cef1C8M�k"��
�6�.�+8@�HG¨&�8@-,1D1D-�$��65@1=r^�#K�`V� �6Y�1DBC�QE7BH"!�6�.�+8"+-\b<�.��1D�h�657"!�2ø�Ñ¸ÑËÑøÉËÐ	É¸³{Ì�±»³iÉ¸²6¯�¼i®.±
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encoding
subencoding
version
compression
userdefined

Media

DiscreteMedia

sampleSize
sampleRate
bitRate
variableSampleSize
variableSampleRate
variableBitRate
interCompression
intraCompression

Text

characterSet
font
size
style

Image

height
width
depth
bitsPerPixel
colormodel
lossless

Graphic

height
width
depth
orientation

Video

height
width
depth
aspectRatio
interlaced
videoChannels
audioChannels

Audio

silenceSuppression
packetizationInterval

channels

Animation Music

abstract class

concrete class

ContinuousMedia
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ë�ã¡±�ã�åÛc´±×è&±×è&î"î"ç´cjërè ³ cjæU±×ö]èUå�ã�é�æU±�æ ð ä
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±�ã ³ êDæUä9ÿ�c´±"øeî]è&ä ³ æ&ï5æ ð ä�c´ì�î"çjã¡ìÃã¡± ³ è ³ cjæU± ³ æ ³ â�ã�ìÃæ�é ð çjã�å�ê�â"cjë�âhc´ì�î"çjã¡ìÃã¡± ³�³ â�ã
ìÃã�éBcÓèÃã¡çjã¡ìÃã¡± ³ ånñ�ôÛâ"cjå�cjå ³ â�ã¬î ð ä9î�æFå
ã�æ&ï ³ â�ã�å�ãgèUé"éBc ³ cjæU±]è&çVè ³9³ ä9c´ö ð"³ ã�årñT�@ã�ê�c´ç´ç
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��®�� ���À Ç�¼�Ãg,>ÄJÆ^°�ÁgÃÅÄ Ç�¿�°���,JÀ
�@ã`ë�æU±�å9cjé"ã¡ä ³ â�ã7ë�æU±�å ³ ä
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å9c´±"ø ³ â�ã�ã3�"èUë ³ ë�æUì�î^æFå9c ³ cjæU±æ&ïDèdå ³ ä�ãrè&ì>c´± ³ ã¡ä9ìÃå�æ&ï1ìÃã�éBcÓèhã¡çjã þ
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è ³ cjæU±dë�æU± ³ è&c´±�åVå�ã¡ù·ã¡ä
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è&c´± ³ë¡çÓè ð å�ãdcjå¬æUî ³ cjæU±]è&ç í è ³ çjãrèUå ³ èUå�ï�è&ägèUåêé+÷yú ñ w å�øFä
è&ì�ìdè&ä�cjå�ë�æU±�ë�ã¡ä9±�ã�é�ñ�÷�± ³ â�ãc´ì�î"çjã¡ìÃã¡± ³ è ³ cjæU±Tæ&ï�æ ð ä§ë�æUì�î"c´çjã¡ä§êDã�ä�ã!è ð c´ä�ã ³ â�ã�î"ä�ã�å�ã¡±�ë�ã×æ&ï ³ â�ã�ë�æU±�å ³ ä
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ö]èUå�ã�æ ð ä�ù·ã¡ä9û§é"ãDC�±"c ³ cjæU±�æ&ï&E�æ%
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ë¡çÓè ð å�ã í å
æ�êDã7ë�æU±�å9cjé"ã¡ä ³ â]è ³ c ³ cjåÝc´ì�î�æUä ³ è&± ³D³ â]è ³D³ â�ã�î"ä�æUøFä
è&ì�ìÃã¡äÛâ]èUå ³ æ ³ â"c´±"ÿ³ â"ä�æ ð øFâ�ê�â]è ³�³ â�ã�ë�æU±�å ³ ä
è&c´± ³ ë¡çÓè ð å�ã�å�â�æ ð çjé�ö�ãFñ
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ôÛâ�ã�ïËèUë ³D³ â]è ³Ý³ â�ãmÇ=ß3ÇJåÛè&ä�ã�ä�ã�� ð c´ä�ã�é ³ æ¬å ð î"î�æUä ³D³ â"cjå1î]è&ä ³ cjë ð çÓè&ä�c´± ³ ã¡ä(ï�èUë�ã

å9â�æ ð çjéJ±�æ ³ ö^ãeèdî"ä�æUö"çjã¡ì í ö^ã�ërè ð å�ã ³ â�ã�Ç=ß3ÇJå�c´ì�î"çjã¡ìÃã¡± ³ æUä�å ð å ð è&ç´ç´û�è&ä�ã ³ â�ãå
è&ìÃã�î�ã�æUî"çjã�ê�â"cjë
âJè&çjå�æeê�ä9c ³ ã ³ â�ã4��÷yú�� Æ�Æ å9î^ã�ë¡cIC]ërè ³ cjæU±wñ
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ôÛâ�ãìdè&c´± ë�æU± ³ ä9c´ö ð"³ cjæU± æ&ï ³ â"cjå×ë�â]è&î ³ ã¡ä�cjå×è&± ãD|Bî"çÓè&±]è ³ cjæU± æ&ï ³ â�ã@ë�æ�é"ãêDã
â]è�ù·ã�ë�æU±�å9cjé"ã¡ä�ã�é×±�ã�ë�ã�å�å
è&ä9û ³ æ�ø·ã¡±�ã¡ä
è ³ ã¬c´±�æUä�é"ã¡ä ³ æ�c´ì�î"çjã¡ìÃã¡± ³ è�Ç�
�ü2ïÖä�æUì è��÷yú�� Æ�Æ å9î^ã�ë¡cIC]ërè ³ cjæU±wñ�É@ã�â]è�ù·ã ³ â�ã¡ä�ã¼ïËæUä�ã�ë�æU±�å9cjé"ã¡ä�ã�é í ö�æ ³ â�â�ænê êDã�â]è�ù·ã�æUä þø{è&±"cAôrã�é ³ â"cjå�ë�æ�é"ã�c´± ³ æ�C�çjã�å í è&±�é ³ â�ã�±]è&ì�c´±"øÃë�æU±{ù·ã¡± ³ cjæU±�å ð å�ã�éhïËæUä ³ â�ã�ë¡çÓèUå�å�ã�åêDã�ø·ã¡±�ã¡ä
è ³ ãFñ4��c´±]è&ç´ç´û í êDãeâ]èrù·ãeî"ä�ã�å�ã¡± ³ ã�é ³ â�ã�ä�ã�� ð c´ä�ã¡ìÃã¡± ³ å�î^æFå�ã�é ³ æ!Ç=ß5Ç�å íc´±�æUä�é"ã¡ä�ïÖæUä�æ ð ä7å9û�å ³ ã¡ì ³ æeö�ã�è&ö"çjã ³ æÃc´± ³ ã¡ä(ï�èUë�ã ³ â�ã¡ì�ñ
÷²± ³ â�ãh±�ãD| ³ ë�â]è&î ³ ã¡ädêDãhî"ä�ã�å�ã¡± ³ â�ænêÅêDã ð å�ã ³ â�ã�ë�æ�é"ãhãD|�î"çÓè&c´±�ã�é c´± ³ â"cjå

ë�â]è&î ³ ã¡ä í ö�û§çjæ�æUÿ�c´±"ø§è ³�³ â�ã�ä ð ± þ�³ c´ìÃã¬æ&ïVè1Ç�
�ü ö]èUå�ã�é�è&î"î"ç´cjërè ³ cjæU±wñ
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÷²± ³ â"cjå�ë
â]è&î ³ ã¡ä¬ê�ãÃé"ã�å�ë¡ä9c´ö^ã ³ â�ã�ä ð ± þ�³ c´ìÃãdã¡±�ù�c´ä�æU±"ìÃã¡± ³ æ&ï�è!ÇÞ
�ü ö]èUå�ã�é è&î þ
î"ç´cjërè ³ cjæU±wñ�
�c´±�ë�ã ³ â�ã�ìdè&c´± ä�ã�� ð c´ä�ã¡ìÃã¡± ³ î^æFå�ã�é ³ æ�æ ð äjÇ�
�ü cjå ³ â]è ³ c ³ å9â�æ ð çjé
æUî�ã¡ä
è ³ ã�ê�c ³ â"c´±�æUöHG(ã�ë ³(þ æUä9cjã¡± ³ ã�é�ì�cjé"éBçjã¡êÛè&ä�ã í è&±�é�øFc´ù·ã¡± ³ â�ã�ï�èUë ³�³ â]è ³ êDã�â]è�ù·ãë�â�æFå�ã¡± ³ æ ð å�ã�÷W5^ßÅèUå�æ ð ä�c´ì�î"çjã¡ìÃã¡± ³ è ³ cjæU±2ì�cjé"éBçjã¡êÛè&ä�ã í ³ â�ãJä ð ± þ�³ c´ìÃã�æ&ï�èÇÞ
�ü ö]èUå�ã�é è&î"î"ç´cjërè ³ cjæU±@ê�c´ç´çÝë�æU±�å�cjå ³ æ&ï�è�å
ã ³ æ&ï�÷x5^ß2æUöHG(ã�ë ³ å í æU±@ãrèUë�â$æ&ï ³ â�ãë¡ç´cjã¡± ³ è&±�é ³ â�ã�å�ã¡ä9ù·ã¡ä�ã¡±�é þ î�æUc´± ³ årñ)�7±ãrèUë�âã¡±�é þ î^æUc´± ³Ã³ â�ã�å�ã�æUöHG9ã�ë ³ å�ïÖæUä9ì�è
â"cjã¡ä
è&ä�ë�â{ûhê�â"cjë�â�ë¡çjæFå
ã¡ç´û�ïÖæUç´çjænê�å ³ â�ã�å ³ ä ð ë ³9ð ä�ã�æ&ï�è���÷yú�� Æ�Æ é"ã�ë¡çÓè&ä
è ³ cjæU±wñÝôÛâ�ãå
è&ìÃã×å ³ ä ð ë ³9ð ä�ã�â]è�ù·ã�ö^ã�ã¡±�ã¡±�ë�æ ð ± ³ ã¡ä�ã�éLc´±�
�ã�ë ³ cjæU±0�Bñ]\ í ê�â"cjë�âTî"ä�ã�å�ã¡± ³ å ³ â�ãë¡çÓèUå�å�±]è&ìÃã�å�ø·ã¡±�ã¡ä
è ³ ã�é×ö{û�æ ð ä®�+÷�ú�� Æ�Æ ë�æUì�î"c´çjã¡ärñàÛã¼ïÖæUä�ãeê�ãÃë�æU±�å9cjé"ã¡ägè&ç´ç ³ â�ã�å�ãÃc´±�éBc´ù�cjé ð è&çÝæUöHG9ã�ë ³ å í ê�ã�î"ä�ã�å�ã¡± ³ è&±@ærù·ã¡ä9ù�cjã¡êæ&ï ³ â�ã�ìdè&c´±×ë�æUì�î^æU±�ã¡± ³ å�æ&ï1è�ÇÞ
�ü ö]èUå�ã�é×è&î"î"ç´cjërè ³ cjæU±wñ
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�Ic´ø ð ä�ã*êBñA¿�å�â�ærê�å ³ â�ã�ìdè&c´±@ë�æUì�î^æU±�ã¡± ³ ågæ&ï�è�Ç�
�ü ö]èUå
ã�é@è&î"î"ç´cjërè ³ cjæU±wñÃ÷�ï�êDã
ë�æUì�î]è&ä�ã ³ â"cjå�C�ø ð ä�ã ³ æe��c´ø ð ä�ã�hBñ]h í ê�â"cjë�â å9â�ænê�å ³ â�ã�å ³ ä ð ë ³9ð ä�ã×æ&ï�èJä�ã¡ø ð çÓè&ä÷W5^ß ö]èUå�ã�é è&î"î"ç´cjërè ³ cjæU± í êDã�å�ã�ã ³ â]è ³ c´±�èÞÇÞ
�ü>ö]èUå�ã�é è&î"î"ç´cjërè ³ cjæU± ³ â�ã�ä ð ± þ³ c´ìÃã�ã¡±{ù�c´ä�æU±"ìÃã¡± ³ å§è&ä�ã�å�û�ì�ìÃã ³ ä9cjë�æU± ³ â�ã�ë¡ç´cjã¡± ³ è&±�é ³ â�ã�å�ã¡ä9ù·ã¡ä�å9cjé"ã�æ&ï ³ â�ã
è&î"î"ç´cjërè ³ cjæU± í èUå�æUî"î�æFå�ã�é ³ æ�èÃä�ã¡ø ð çÓè&ä�÷x5^ßÚKËè&±�éa5�����àÛü M ö]èUå�ã�é�è&î"î"ç´cjërè ³ cjæU±wñÉ@ã�è&çjå�æ§å�ã�ã ³ â]è ³ <UEHE1ë�æUì�î^æU±�ã¡± ³ å�æ&ï1ö^æ ³ âJå9cjé"ã�å�æ&ïDèdä�ã¡ø ð çÓè&ä�÷W5^ßTè&î"î"ç´cjërè ³ cjæU±
è&ä�ã1î"ä�ã�å�ã¡± ³ æU±gö�æ ³ â ³ â�ãÝë¡ç´cjã¡± ³ è&±�é ³ â�ã�å�ã¡ä9ù·ã¡äIå�cjé"ãDæ&ï]èmÇÞ
�ü ö]èUå�ã�é�è&î"î"ç´cjërè ³ cjæU± íc�ñ ãFñ5ö^æ ³ â���OWI�±T�V� ; è&±�é ;°ë �¼E ��#�IJ" ; è&ä�ãDã¡ì�î"çjænû·ã�éÃæU±�ö�æ ³ â�å9cjé"ã�å+æ&ï ³ â�ãÛè&î"î"ç´cjërè ³ cjæU±wñ
ôÛâ�ã*Ç�
�ü í å�â�ærê�±óèUå ³ â�ãÃë�æUì�î�æU±�ã¡± ³ æU± ³ æUî$æ&ï�è&ç´çÝæ ³ â�ã¡ägë�æUì�î^æU±�ã¡± ³ å í cjåc´± ³ ã¡ä(ï�èUë¡c´±"ø�è&ç´ç�æ&ï ³ â�ã¡ì�ñ`÷ ³`ð å�ã�å7ö^æ ³ â×î"ä�æ�|Bcjã�å�è&±�é�å�ÿ·ã¡çjã ³ æU±�å ³ ædc´ì�î"çjã¡ìÃã¡± ³ c ³ å

ï ð ±�ë ³ cjæU±]è&ç´c ³ û í è&±�é)c ³ ±�ã�ã�é"å ³ æ@æ�ë�ërèUå9cjæU±]è&ç´ç´û c´± ³ ã¡ä(ï�èUë�ã ³ â�ã�ø·ã¡±�ã¡ä
è&ç7÷x5^ßÚü7ýÝ÷ íïÖæUäDî ð ä9î�æFå�ã�å�ç´c´ÿ·ã7ä�ãrèUéBc´±"ø�ë�æU±HC�ø ð ä
è ³ cjæU±!C�çjã�å í è&±�é ³ â�ã�÷W5^ß�æ åÛæUöHG9ã�ë ³ èUé�è&î ³ ã¡äÛc´±æUä�é"ã¡ä ³ ædä�ã¡øFcjå ³ ã¡ä7c ³ æ å�ærê�±æUöHG9ã�ë ³ c´ì�î"çjã¡ìÃã¡± ³ è ³ cjæU±�ådKHö]èUå�ã�éJæU±Jå9ÿ·ã¡çjã ³ æU±�å M ê�c ³ â
c ³ ñ
ôÛâ�ã�é"æ ³9³ ã�é í ù·ã¡ä ³ cjërè&ç�è&ä9ä�ænê�å í å ð øFø·ã�å ³Ã³ â�ã�ï�èUë ³�³ â]è ³ c´± èÇÞ
�ü ö]èUå�ã×è&î þî"ç´cjërè ³ cjæU± ³ â�ã§ë¡ç´cjã¡± ³ è&±�é ³ â�ã§å�ã¡ä9ù·ã¡ä�è&î"î"ç´cjërè ³ cjæU±�å�ërè&± ë�â�æ�æFå�ã ³ æJë�æUì¬ö"c´±�ã ³ â�ã
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Generated Code
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ð å�ã¬æ&ï ³ â�ã8ÇÞ
�üÔê�c ³ âJéBc´ä�ã�ë ³ ç´û�c´± ³ ã¡ä(ï�èUë¡c´±"ø ³ â�ã¬ä�ã¡ø ð çÓè&ä7÷x5^ßLë�æUì�î^æU±�ã¡± ³ å�æ&ïDè&±
è&î"î"ç´cjërè ³ cjæU±wñ
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÷�±�
�ã�ë ³ cjæU±�¾Bñ]\Bñ]\�êDã�â]èrù·ã�î"ä�ã�å�ã¡± ³ ã�é ³ â�ã�î"ä9c´±�ë¡c´î"çjã�å�æ&ï ³ â�ã�å�ã¡ä9ù·ã¡ä`ërè&ç´ç´ö]èUë
ÿ�î"ä�æ þ
øFä
è&ì�ì�c´±"ø�è&î"î"ä�æ·èUë
â í ïËæUä�è§ø·ã¡±�ã¡ä
è&çD���mà�ñF
�c´±�ë�ãeê�ã ð å�ã ³ â"cjå�è&î"î"ä�æ·èUë
â@c´± ³ â�ãc´ì�î"çjã¡ìÃã¡± ³ è ³ cjæU±Jæ&ï+æ ð ä�ÇÞ
�ü í êDã�î"ä�ã�å�ã¡± ³ â�ã¡ä�ã ³ â�ã�å9î^ã�ë¡cIC]ë�c´ì�î"çjã¡ìÃã¡± ³ è ³ cjæU±�æ&ï³ â"cjå`è&î"î"ä�æ·èUë
â×ïËæUä�÷x5^ß�ñ

��c´ø ð ä�ã�¾Bñ³¾�å9â�ænê�å ³ â�ã�ø·ã¡±�ã¡ä
è&ç�c´±"c ³ cÓè&ç´cAônè ³ cjæU±óä�æ ð"³ c´±�ã�ïËæUä�è�å�ã¡ä9ù·ã¡ä�ërè&ç´ç´ö]èUë�ÿ
ö]èUå�ã�é�è&î"î"ç´cjërè ³ cjæU±wñ�÷²±¸��c´ø ð ä�ãvêBñ]\dêDã�å9â�ærê ³ â�ã�æUöHG(ã�ë ³ å�ê�â"cjë�â@è&ä�ã¬c´±{ù·æUç´ù·ã�é�c´±
³ â�ã�ã�å ³ è&ö"ç´cjå�â"ìÃã¡± ³ æ&ï1è � ærê æ&ï�é�è ³ èec´±×è&±�÷x5^ß)ö]èUå�ã�é�å�ã¡ä9ù·ã¡ä�ërè&ç´ç´ö]èUë
ÿ×è&î"î"ç´cjërè þ³ cjæU±wñ
ôÛâ�ã¬é"æ ³9³ ã�é�ù·ã¡ä ³ cjërè&ç5ç´c´±�ã�ä�ã¡î"ä�ã�å
ã¡± ³ å ³ â�ã¬å�ã¡î]è&ä
è ³ cjæU±×æ&ï ³ â�ã�ë¡ç´cjã¡± ³ æ å�è&±�é ³ â�ã

å�ã¡ä9ù·ã¡ä�æ åÃèUé"éBä�ã�å
å�å9î]èUë�ã�årñ@ü`ï ³ ã¡ä ³ â�ã�æUöHG9ã�ë ³ èUé�è&î ³ ã¡ä�å�KH±�æ ³ å�â�ærê�± M â]è�ù·ã�ö^ã�ã¡±
ë¡ä�ãrè ³ ã�é è&±�é@c´±"c ³ cÓè&ç´cAôrã�éóæU± ö^æ ³ â ³ â�ã§ë¡ç´cjã¡± ³ è&±�é ³ â�ãdå
ã¡ä9ù·ã¡ä�è&î"î"ç´cjërè ³ cjæU± å9cjé"ã�å íê�ã�ë¡ä�ãrè ³ ã�è¬å9ìdè&ä ³ î�æUc´± ³ ã¡ä�â]è&±�éBçjã�è&±�é�è�î"ä�æ�|�ûdâ]è&±�éBçjã�åÝïËæUä ³ â�ã7ë¡çÓèUå�å�c´±�ù·æUç´ù·ã�é�ñ
ôÛâ�ã�å�ãgè&ä�ã�é"ã¡î"cjë ³ ã�é�ö{û ³ â�ã�ë�æUçjæUä�ã�é�æUöHG(ã�ë ³ årñ


�æUìÃã¡â�ænê í ègî"ä�æ�|Bû ³ æ�å�å9ìdè&ä ³ î�æUc´± ³ ã¡ä`æU± ³ â�ã�å�ã¡ä9ù·ã¡ä�ì ð å ³ ö^ã�øFc´ù·ã¡± ³ æ ³ â�ãë¡ç´cjã¡± ³ ñ�ü7å¬ê�c ³ â�5����mà�ü í ê�ãdæ&ï ³ ã¡± ð å�ã§å ³ ä9c´±"øFcIC]ã�é@ä�ã¡î"ä�ã�å
ã¡± ³ è ³ cjæU±)æ&ï�ä�ã¡ìÃæ ³ ãæUöHG9ã�ë ³ årñ ÷�± æ ð ädè&î"î"ç´cjërè ³ cjæU± í ê�ã§ä�ãrèUé ³ â�ã�å�ã¡ä9ù·ã¡ä�æ å�å�ìdè&ä ³ î�æUc´± ³ ã¡äÃå ³ ä9c´±"øFcIC]ã�éä�ã¡î"ä�ã�å�ã¡± ³ è ³ cjæU±×ïÖä�æUì ³ â�ã�ë¡ç´cjã¡± ³ æ å`ë�æU±HC�ø ð ä
è ³ cjæU±=C�çjãFñ
ôÛâ�ã¬c´±"c ³ cÓè&ç´cAônè ³ cjæU±æ&ï ³ â�ã¬å�ã¡ä9ù·ã¡ä7ërè&ç´ç´ö]èUë
ÿ×ë�æUì�ì ð ±"cjërè ³ cjæU±�î]è ³9³ ã¡ä9±Jö�ã�å ³ ænê�å

c´± ³ â�ã×å�ã¡±�éBc´±"ø)æ&ïgè ë¡ç´cjã¡± ³ î"ä�æ�|Bû ³ æ ³ â�ãJå�ã¡ä9ù·ã¡ä í å
æ ³ â]è ³h³ â�ã×å�ã¡ä9ù·ã¡ähê�c´ç´ç7ö^ã
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è&ö"çjã ³ æ�ìdè&ÿ·ã�ërè&ç´ç´ö]èUë
ÿ�å ³ æ ³ â�ã�ë¡ç´cjã¡± ³ c´± ³ â�ã�ï ð"³9ð ä�ãFñgôÛâ�ãeê�â�æUçjãec´±"c ³ cÓè&ç´cAônè ³ cjæU±
ä�æ ð"³ c´±�ã×ë�ã¡± ³ ã¡ä�å�è&ä�æ ð ±�é ³ â�ã ð å�ã�æ&ï ³ â�ã�å9î�ã�ë¡cÓè&ç`î ð ä9î�æFå�ã u�m \Dt+g +��2½ æUî^ã¡ä
è ³ cjæU± íê�â"cjë�â�cjåÛé"ãDC�±�ã�é§ö�ûdæ ð äÛë�æUì�î"c´çjã¡äÛïÖæUäÛè&ç´ç ³ â�ã�ë¡çÓèUå�å�ã�å�KÖé"ã¡ä9c´ù·ã�éhïÖä�æUì�è��+÷�ú�� Æ�Æå9î�ã�ë¡cIC]ërè ³ cjæU± M ê�â"cjë�â×±�ã�ã�é�c ³ ñV÷ ³ å�é"ãDC�±"c ³ cjæU±�cjå�P
¾�¿ �y�¨srx·|2¾�z ¿r¿>À } �3�2� �`�

É@ã�â]èrù·ã`é"ãDC�±�ã�é§c ³1³ æ�ä�ã ³9ð ä9±�èzð +]i l í c�ñ ãFñ�±�æ ³ â"c´±"ø í ö ð"³ c ³ å9â�æ ð çjéÃö^ã�é"ãDC�±�ã�é³ æ§ä�ã ³9ð ä9± èhö^æ�æUçjãrè&±JùFè&ç ð ãecPïDc ³ cjå�c´ì�î^æUä ³ è&± ³ ïËæUä ³ â�ã�ë¡ç´cjã¡± ³�³ æ�ÿ�±�ærê ³ â]è ³�³ â�ã
å�ã¡ä9ù·ã¡ä5â]èUå�ä�ã�ë�ã¡c´ù·ã�é ³ â�ãDë¡ç´cjã¡± ³ æ åIî"ä�æ�|�û·ñ+ôÛâ"cjåIcjå5ä�ã¡î"ä�ã�å
ã¡± ³ ã�é�ö{û ³ â�ã�é"æ ³9³ ã�éeè&ä9ä�ærê
è ³�³ â�ã�ö�æ ³9³ æUì æ&ï ³ â�ãqC�ø ð ä�ãFñ
ôÛâ�ã�î]è&ä
è&ìÃã ³ ã¡ä ³ è&ÿ·ã¡±�ö�û ³ â"cjå7æUî�ã¡ä
è ³ cjæU±Jcjå7è�î"ä�æ�|Bû ³ æ ³ â�ã¬ë¡çÓèUå�å�ïÖæUä`ê�â"cjë�â

³ â�ã � ærê ê�c´ç´ç�ö^ã�ã�å ³ è&ö"ç´cjå9â�ã�é�ñ�É@ã×ërè&±å
è�û ³ â]è ³Ã³ â"cjåÃæUî^ã¡ä
è ³ cjæU±cjådè�fP��"��J��"�S
æUî�ã¡ä
è ³ cjæU±wñDôÛâ�ã¬è&ä�ë�â�ã�é�é"æ ³9³ ã�é�è&ä9ä�ærê í ê�â"cjë�â�cjå7è ³ è&±"ø·ã¡± ³�³ æ ³ â�ã¬è&ä9ä�ænê ä�ã¡î"ä�ã þå�ã¡± ³ c´±"ø ³ â�ã u�m \ t;g +¡�2½ æUî�ã¡ä
è ³ cjæU± í é"ã¡î"cjë ³ å ³ â�ã�ïËèUë ³�³ â]è ³�³ â�ã�î"ä�æ�|�û ³ æ�æU±�ã�æ&ï ³ â�ãë¡ç´cjã¡± ³ æ å�å9ìdè&ä ³ î�æUc´± ³ ã¡ä�æUöHG9ã�ë ³ å�cjå7å�ã¡± ³ èUå7î]è&ä
è&ìÃã ³ ã¡ä�ê�c ³ â ³ â�ã�æUî^ã¡ä
è ³ cjæU±wñ7ôÛâ�ã
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è&c´± ³ ë¡çÓè ð å�ã
hBñ�ôÛâ�ã�å ³ ä�ãrè&ì æUöHG(ã�ë ³
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â�æUöHG9ã�ë ³ c´± ³ â"cjå`å
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�=� Ì

Pointer Proxy Proxy Proxy Pointer

Pointer Proxy Proxy Proxy Pointer

Pointer Proxy Proxy Proxy Pointer

CFI PtrPFI Ptr CFI Prx CFI Prx PFI Prx

CFI PtrPFI Ptr CFI Prx CFI Prx PFI Prx

CFI PtrPFI Ptr CFI Prx CFI Prx PFI Prx

APPLICATION
SERVER

APPLICATION
CLIENT

1

2

n

1

2

m

�uç´ø ð ä�ãjêBñ³¾HPLÞRf$Q��xß�#�à%ßMIJOHO/�HàK�=IJ"��J��"Aág#�I�Q,IJè������8â �!���!"$#�ãT#U�VIJ"ràj���xß!â ãJOxãT#U�VIJ"rà U

ãrèUë
â�E�æ%
hçjã¡ù·ã¡ç5æUöHG9ã�ë ³�å ý��+÷�ýVä±|;æ�ërè&±�ö�ã ð å�ã�é�ö{û ³ â�ã�ë¡ç çjã¡± ³�³ æ�ç´±{ù·æUÿ·ã�ë�æU± ³ ä�æUç
æUî^ã¡ä
è ³ çjæU±�å`æU±�ç ³ å`ë�æUä9ä�ã�å9î�æU±�é=ç´±"ø§æUöHG(ã�ë ³ æU± ³ â�ã¬å�ã¡ä9ù·ã¡ä å ý��+÷Ûý ³ äHæ¼ñ1ôÛârçjå�æUöHG9ã�ë ³
ë�æU± ³ ä�æUçjå ³ â�ã�Ç�ß3ÇJå�æU± ³ â�ã�å�ã¡ä9ù·ã¡ä�å/çjé"ã í èUå�å9â�ænê�±�ç´±��uç´ø ð ä�ãjêBñ³¾Bñ
ôÛâ�ã�E�æ%
�çjã¡ù·ã¡ç+æUöHG(ã�ë ³ å�è&ä�ã ³ â�ãgë¡çjæFå�ã�å ³ ê�ã¬ë�æUìÃã ³ æ ³ â�ã4émÇ þ0ê ú�ý�ë�æU±�ë�ã¡î ³

æ&ïRfP��"��J��"Aá�ç´±×æ ð ä,ç´ì�î"çjã¡ìÃã¡± ³ è ³ çjæU±æ&ï ³ â�ã�ÇÞ
�ü�ñ
ôÛâ�ã�å
ãdæUöHG9ã�ë ³ ågè&ä�ãdë¡ä�ãrè ³ ã�é@ïHä�æUì ³ â�ãÃë¡çÓèUå�ågé"ã�ë¡çÓè&ä
è ³ çjæU±�å�é"ã�å
ë¡äxç´ö�ã�é�ç´±K
�ã�ë þ

³ çjæU±=�Bñ]\Bñ



�=�$ë

Pointer Proxy Proxy Proxy Pointer

Pointer Proxy Proxy Proxy Pointer

Pointer Proxy Proxy Proxy Pointer

CFI PtrPFI Ptr CFI Prx CFI Prx PFI Prx

CFI PtrPFI Ptr CFI Prx CFI Prx PFI Prx

CFI PtrPFI Ptr CFI Prx CFI Prx PFI Prx

APPLICATION
SERVER

APPLICATION
CLIENT

1

2

n

1

2

m

QOS
Level
Objects

�uç´ø ð ä�ãjêBñ]wHPLì®I��qâ �!Ø��PâuIAf$Q��/ß�#�à%I±ï�#�í=�����rî-S à�O N ";Y0#U�S�6� U

Â(ÃSÄ(ÃSÄ ï�ð�ÇjÐ3ÏJÑ�Ç;ËEÍ Ó»Ô(Õ3Ç8ÖkÏ

�9ç´±]è&ç´ç´û í êDã�â]è�ù·ã�è&ä9äxç´ù·ã�éLè ³�³ â�ã�å ³ ä�ãrè&ì�æUöHG9ã�ë ³ í ê�ârçjë
â�çjådè ³Ã³ â�ã ³ æUîLæ&ï�æ ð ä
ârçjã¡ä
è&ä�ë�â{û�æ&ïVæUöHG9ã�ë ³ årñ1÷ ³ çjå�ä�ã¡î"ä�ã�å�ã¡± ³ ã�é¤ç´±��uç´ø ð ä�ãjêBñ ¶�ö�û ³ â�ã¬é�è&ä9ÿ§ö"ç ð ã�åM� ð è&ä�ã
è&ä�æ ð ±�é ³ â�ãyE�æ%
hçjã¡ù·ã¡çwæUöHG9ã�ë ³ årñ
ôÛârçjå`æUöHG9ã�ë ³ çjå7è&±�ç´±�å ³ è&±�ë�ã¬æ&ï ³ â�ã¬ë¡çÓèUå�å`é"ã�å�ë¡äxç´ö�ã�é�ç´±�
�ã�ë ³ çjæU±��Bñ]\ í è&±�é�ç ³ çjå

³ â�ã,ç´±�ërè&ä9±]è ³ çjæU±hæ&ï5è4��÷yú�� Æ�Æ å9î^ã�ë!çIC]ërè ³ çjæU±wñ1÷�±Ãæ ð äDé"ã�åxç´øF± í è&ç´ç]å ³ ä�ãrè&ì�ç´±"øeü�ý1÷çjå,ç´ì�î"çjã¡ìÃã¡± ³ ã�é×ö{û ³ ârçjå�æUöHG9ã�ë ³ ñ



�?�k�

Pointer Proxy Proxy Proxy Pointer

Pointer Proxy Proxy Proxy Pointer

Pointer Proxy Proxy Proxy Pointer

CFI PtrPFI Ptr CFI Prx CFI Prx PFI Prx

CFI PtrPFI Ptr CFI Prx CFI Prx PFI Prx

CFI PtrPFI Ptr CFI Prx CFI Prx PFI Prx

APPLICATION
SERVER

APPLICATION
CLIENT

1

2

n

1

2

m

Object
Stream

�uç´ø ð ä�ãjêBñ ¶]P%ñtí=��à!#UOx�/ãJ�~IAf$Q��/ß�#,I±ï�#�í=�����=î=S à�O N ";Y0#U�S�6� U
Ã�®K� � �vÄÅÄ-°®�8�
÷�± ³ ârçjåVë�â]è&î ³ ã¡äVêDãÛâ]èrù·ãÛî"ä�ã�å�ã¡± ³ ã�éÃè&ç´ç ³ â�ãÛæUöHG9ã�ë ³ å+ê�ârçjë�â�ìdè&ÿ·ã ð î ³ â�ã�ä ð ± þ�³ ç´ìÃã
æ&ï1èvÇÞ
�ü ö]èUå�ã�é�è&î"î"ç çjërè ³ çjæU±wñÝ÷�±�èUé"é=ç ³ çjæU± í 
�ã�ë ³ çjæU±=êBñ]\�â]èUå�é"ã�å
ë¡äxç´ö�ã�é�â�ænê ³ â�ãø·ã¡±�ã¡ä
è&ç�å�ã¡ä9ù·ã¡ägërè&ç´ç´ö]èUë
ÿ@î"ä�æUøFä
è&ì�ì�ç´±"ø�ìÃã�ë
â]è&±rçjå9ì ërè&±@ö�ã�ç´ì�î"çjã¡ìÃã¡± ³ ã�éóê,ç ³ â
÷x5^ß�ñ
÷�± ³ â�ã`±�ãD| ³ ë�â]è&î ³ ã¡ä�êDã7î"ä�ã�å�ã¡± ³D³ â�ã`å ³ ä�ãrè&ì�ç´±"øeü7ýÝ÷Iî"ä�ænùAçjé"ã�é§ö{ûÃæ ð ä^ÇÞ
�ü íê�ârçjë
â�ë�æU±�å/çjå ³ åDæ&ï ³ â�ã`ìÃã ³ â�æ�é"å�ê�ârçjë�â�ërè&±§ö^ã®ç´±�ù·æUÿ·ã�é�æU± ³ â�ã�å ³ ä�ãrè&ìÅæUöHG(ã�ë ³ è ³

ê�ârçjë
â×êDã�â]è�ù·ã¬è&ä9äxç´ù·ã�é�ç´± ³ ârçjå�ë�â]è&î ³ ã¡ärñ



� ���j�¡ �¢¤£ òeó

¦ § Ò ô-Ù×dÒ Ø1 Û�ÕÓÔ © õ ö

ê7ð ä�ænù·ã¡ä
è&ç´çVø·æ·è&ç í ç´± ³ ârçjå ³ â�ã�å/çjå í çjå ³ æhö^ã�è&ö"çjã ³ æhî^ã¡ä(ïÖæUä9ìÕè ³ çjãrèUå ³ å ð ë�â�ö]èUåxçjëæUî�ã¡ä
è ³ çjæU±�å�æU±@èhå ³ ä�ãrè&ìÕæUöHG9ã�ë ³ èUå u \Dgø÷ h{õ í u \ +=ù è&±�é ù�h�<�u ÷Fñgü7å�êDãeê,ç´ç´çVå�ã�ã%ç´±
³ ârçjå�ë�â]è&î ³ ã¡ä í æ ð ä`ü7ýÝ÷Ýî"ä�ænùAçjé"ã�å�ègïÖã¡ê2æ ³ â�ã¡äqE�æ%
�ä�ã¡çÓè ³ ã�é×æUî^ã¡ä
è ³ çjæU±�å7èUå�ê�ã¡ç´ç�ñ

ú�û�üMú ý °®þ8{/¯
},ÿ{ÿ(���X|8{/}�þ�þ
ôÛâ�ã u \ngø÷ h{õ í u \ +=ù è���é ù�h�<�u ÷�æUî^ã¡ä
è��xçjæ���åDè&ä�ãÛìdè&î"îrç��"ø·åDæ&ï�ê�ã¡ç´ç]ã�å��
è&ö"ç çjå9â�ã�é�ï ð ��ë þ
�xçjæ��]è&ç ç��²û�æ&ï?ìÃã�é=çÓè�î"çÓèrû·ã¡ä�å í å ð ë�âdèUå+ê�è&ç´ÿ þ ìdè���å í 5�ú þ î"çÓèrû·ã¡ä�å í ì�ç��rç þ é=çjå9ÿgî"çÓèrû·ã¡ä�å íÇ�ý�h�î"çÓè�û·ã¡ä�å�æUägè!x�5*é¬ñFÉ@ãÃâ]è�ù·ã���æ���î"ä�ærùkçjé"ã�é è��{û�ä�ã�ë�æUä�é=ç��"ø×ï ð ��ë	�xçjæ��]è&ç ç��²û
ö{û�ìÃãrè���å�æ&ïÝæ ð ä�ü�ý1÷ í ö ð ��êDãeè&ä9ø ð ã
�9â]è���æ���ë�ã
�9â�ã���ã	��êDæUä9ÿkç��"ø-çjå�ï ð ��ë	�xçjæ��]è&ç íç��4çjå���æ���å
æ×é=ç ä ë ð ç����æ�åNè�ù·ã���æ�é=çjå9ÿ í ç��$å�æUìÃã�è&î"î"ä�æUî"äxçÓè���ãhïËæUä9ìdè�� í �9â�ã§é�è��
èê�ârçjë�â�çjå�å��9ä�ãrè&ìÃã�é�ñ
ôÛâ�ã×ìÃãrè��rç��"øæ&ï��9â�ã u \Dgø÷ h{õ æUî^ã¡ä
è��xçjæ�� çjå��9â]è���æ&ï�à!#�ãJOP#U��"Aá æUä��8â ã��J��"Aá è

å��9ä�ãrè&ì�ñöÉ@ã�ê,ç´ç´ç��9â�ã¡ä�ã¼ïËæUä�ã�â]èrù·ã���æ@é=ç���ã¡ä�ã	���xçÓè���ã�ïÖä�æUì��9â�ã�ë�æ�����ãD|��§ö�ã	��êDã�ã	�àP#UO/�xãJ�ÅèUå�è�ù·ã¡ä9ö í ç´ì�î"ç´ûkç��"øeè��hæUî�ã¡ä
è��xçjæ���æ��hè��hæUöHG(ã�ë	� í è���é-à!#UOx�xãT��èUåÛè���æ ð � íé"ã	��æ��xç��"ø§è�å��9ä�ãrè&ì æUöHG9ã�ë	�rñ

�î�ã�ë!çIC]ërè&ç´ç´û í çPï7ê�ã�â]è�ù·ã×è�å��9ä�ãrè&ì�æUöHG(ã�ë	�Ãërè&ç´çjã�éö:¼ç�� è�� è&î"î"ç çjërè��xçjæ�� í êDãê�è�������æ�ö^ã¬è&ö"çjã���æÃå��
è&ä�� í å���æUîJè���é�î]è ð å�ã��9â�ã¬å��9ä�ãrè&ìYæUöHG(ã�ë	�7ö{û�ìÃãrè���å`æ&ï��9â�ãïÖæUç´çjænê,ç��"ødå��
è���ã¡ìÃã	����åTP
� ���	 �!�"$#&%('*),+� �-�� -.0/'	)1+� �	/2#&3���"1'	)1+
àÛã�ërè ð å�ã�ègå��9ä�ãrè&ìÅæUöHG9ã�ë	�^çjå�è���ã	��ërè&î�å ð çÓè��xçjæ���æ&ïIæ��9â�ã¡ä�æUöHG(ã�ë	��å í ê�ã4��ã�ã�é5��æçjæ�æUÿ�ë¡çjæFå�ã¡ä`è����9â�ã�ìÃãrè��rç��"øhæ&ï+ãrèUë
â×æ&ï6�9â�ã�å
ã�ö]èUåxçjë�æUî^ã¡ä
è��xçjæ���årñ
ü å��9ä�ãrè&ìÕæUöHG9ã�ë	�¬ërè��ö^ã%ç���ërè&ä��]è���ã�é@ö{û�å�ã¡ù·ã¡ä
è&ç(×]ænêpç´ì�î"çjã¡ìÃã	���
è��xçjæ���å í èUåé=çjë	�
è���ã�é§ö�û7�9â�ã�ç�����ã¡ä9î"ä�ã	�
è��xçjæ���ê�ã`â]èrù·ã�øTç´ù·ã	����æ��9â�ã�ë�æ���å��9ä
è�ç�����ë¡çÓè ð å
ãFñ&ÉLâ�ã	�

è`å��9ä�ãrè&ì å9î^ã�ë!çIC]ërè��xçjæ���çjå5î]è&ä�å�ã�é í �9â�ã�ë�æUì�îrç´çjã¡äVê,ç´ç´ç�ø·ã	��ã¡ä
è���ãÛè7ë¡çÓèUå�å�é"ã�ë¡çÓè&ä
è��xçjæ��
ïÖæUä�ãrèUë�â�î�æFå
åxç´ö"çjãL×]ænê ç´ì�î"çjã¡ìÃã	���
è��xçjæ��wñzÉLâ�ã	�èdå��9ä�ãrè&ì>æUöHG9ã�ë	�Rçjå�ç��rç��xçÓè&ç çAôrã�é íç���ê,ç´ç´ç1ë�æ����
è�ç��@î^æJç�����ã¡ä�å���æ�×]ænêpç´ì�î"çjã¡ìÃã	���
è��xçjæ��óæUöHG(ã�ë	��å�ïËæUä�è&ç´çVî�æFå
åxç´ö"çjã�×]ærê

¿N¿N¿



898&:

ç´ì�î"çjã¡ìÃã	���
è��xçjæ���årñÝôÛâ�ã¡ä�ã�ê,ç´ç´ç�è&ç´ê�è�ûBåDö�ã�æ��"ç´û�æ���ã�æUöHG9ã�ë	�+ïÖæUäDãrèUë�âÃî^æFå�åxç´ö"çjãX×]ænêç´ì�î"çjã¡ìÃã	���
è��xçjæ��wñ

Aç���ë�ã�è&ç´ç»×]ænê ç´ì�î"çjã¡ìÃã	���
è��xçjæ���å�è&ä�ã�ì ð � ð è&ç´ç´û�ãD|"ë¡ç ð åxç´ù·ã í æ��"ç´û�æ���ã¬æ&ï��9â�ã¡ìërè��$ö�ã~�<;%��=��]�$è��gè��{û>�xç´ìÃãFñhô@?0ACBED�F	����?GD��
D�×GH-I�ç�JCKMLNA	J7A	���OD��xçNH��&çNP�D�F	�xç�Q$A

J
R0P��S�0H��6T�A1J�çNP��OD&ÿ$A	��I,ç���?7D�P���U�A�D�JVH�THGWA*F	��æXP�<]\Dgø÷ h�Y8ik>Tl P��OD���A[Z]\@?0A^BED�F	�]��?GD��1D×GH-IBç�JCKMLNA	J7A	���OD��xçNH���çNP_D�F	�xç�Q$A�J7A�D��0P_H��ML�`��?GD���ç���çNP�#�íkãT#u×GH�Inç�JCKMLNA	J7A	���OD��xçNH��
��HaIb?rçNF�?C��?0AbP���U�A�D�JcH�THG�A*F	�SI,ç�L�L�BdH�U�I@D�U�e�ç���PSU�A���R0A*P���PSIb?0A	���?0A@P���U�A�D�JfH�THG�A*F	��æXP
J7A	��?0H�eMPgD�U�Aqç���Q$H�h$A*e2Zi\@?0H[P�A¸×GH�I�ç�JCKMLNA	J7A	���OD��xçNH��jH�THG�A*F	��P�Ib?rçNFO?kD�U�A>�0H��
D�F	�xç�Q$A�J�R0P����0A*F*A*POPOD�Uxç�L�`>T<A�=mlSn<;�o�=��&p�Z7\@?�R0P�q]DrP���U�A�D�JsH�THG�A*F	��F�D��tT�A�ç��uD���`
H�Buç���P�P��OD���A*P å <]\Dgø÷ h$Yjik>�l qb<]\ +=ùcù ÷*v0qMH�U8t h�<�u ÷*vAæOwxq�U�A	y�D�U�e&LNA*P�P�H�B]Ib?rçNFO?gH�B9ç���PX×GH-Iç�JCKMLNA	J7A	���OD��xçNH��>H�THG�A*F	��P®çNPaD�F	�xç�Q$A[Z^z�LNP�HMqGDP���U�A�D�J{H�THG�A*F	��I,ç�L�L6D�L�I@D*`&P4?GD�Q$A
D��
D�F	�xç�Q$A�×GH-I�ç�JCKMLNA	J7A	���OD��xçNH��|H�THG�A*F	��q0A	Q$A	��ç�BS��?0A�P���U�A�D�JiH�THG�A*F	�®çNP�<]\ +=ùcù ÷*v0Z

z}P���U�A�D�J~H�THG�A*F	�rh$A*A	K0P���UOD�FOh ç�����A	U��GD�L�L�`�H�BIb?rçNF�?�×GH-I ç�JCKMLNA	J7A	���OD��xçNH��
H�THG�A*F	��çNP���?0AD�F	�xç�Q$ACH��0A[q�D��0e�D�L�I@D*`&P�BdH�U�I@D�U�eMP�D���`>H�B,��?0A*P�A�TGD�PxçNFH�K�A	UOD��xçNH��0P
��H
��?0A�Uxç�y[?��@H�THG�A*F	��Z#ÉtA4I,ç�L�L�P�A*ARç�����?0A��0AD|��_P�A*F	�xçNH���?0H-I���H�KMU�H�y[UOD�JCJ�D��xçNF�D�L�L�`
FO?0H�H[P�A�Ib?rçNF�?�×GH-I ç�JCKMLNA	J7A	���OD��xçNH��>H�THG�A*F	����HT<A���?0A
D�F	�xç�Q$A�H��0A[Z
ú�û4ü�� þ�ÿu|F�c� ��� ÿ(µ�ÿ�ý
zaP7I_A�?GD*Q$A�J7A	���xçNH��0A*eBç�����A*F	�xçNH�����Z³�&q@I_Ar?GD�Q$ArJ�D�eMAr��?0AgF*H��0F*A	KM��H�ByEaH��
LNA	Q$A	L]DP�`��0H���`�J�B�H�U4D%×GH-I ç�JCKMLNA	J7A	���OD��xçNH���ZÀÉtA�?GD*Q$A���?0A	U�A�BdH�U�A�eMA*F	L�D�U�A*egD��0e
eMADC0�0A*e�D�J7A	��?0H�e�F�D�L�LNA*e u ÷ \�Bm��<��J÷Dð3÷ Á BdH�U���?0AgP���U�A�D�J�H�THGWA*F	��q@Ib?rçNFO?�D�L�LNH-I�P
R0P���H�ç��0P���U�R0F	����?0ACP���U�A�D�JsH�THG�A*F	�
D���Ib?rçNFO?�EaH��|LNA	Q$A	L,H�Bbe0D��OD���H�P���U�A�D�JrqtçEZXA[Z
Ib?rçNFO?�×GH-I�ç�JCKMLNA	J7A	���OD��xçNH�����H�J�D�h$A5D�F	�xç�Q$A[Z�\@?0A7J7A	��?0H�et?GD�P���?0ACBdH�L�LNH-I,ç��My
��L çNF*A�eMA*F	L�D�UOD��xçNH���q�D��0ejç���çNP7F*H�JCKMLNA	��A	L�`jç��0eMA	K�A	�0eMA	����H�Ba��?0AgF*H�����A	����P�H�B���?0A
KGD�U�P�A*e��6�����tP�K�A*F!çICGF�D��xçNH��FP

� .0.0���	"� G����G� "��0"���'����  ¢¡2.2���x)6+
\@?0A,ç�����A	y$A	U@D�U�y[RMJ7A	���^��H���?rçNP1F�D�L�LGJ
R0P��1T�A4DaQ�D�L�R0A�T<A	�mI^A*A	�Þ¿4D��0eC��?0Ab��RMJ�T�A	U
H�B<D�Q�D�ç�L�D�TMLNA^×GH-I&ç�JCKMLNA	J7A	���OD��xçNH��0P�Z��0H�U�D�P���U�A�D�JjH�THG�A*F	��F�D�L�LNA*ey:bqx��?0A,BdH�L�LNH-I,ç��My
P��OD���A	J7A	���4I,ç�L�L�U�A���R0A*P��b��?0A�J7H[P��bKMU�A�BdA	U�U�A*eÞEaH���LNA	Q$A	LòP

� ���	"� G����G� "��0"���' � )S+
\@?rçNPCJ7A	��?0H�e�U�A	��RMU��0P5D|T<H�H�LNA�D��(Q[D�L�R0A[q^P�K�A*F!ç�Bd`Aç��Myqç�B���?0ArP���U�A�D�J£H�THG�A*F	�7?GD�P
P�R0F*F*A*A*eMA*e4ç�� å U�A2æ�F*H��HC0y[RMUxç��My�ç���P�A	L�B&��H�P���U�A�D�JjD�� ��?0A�U�A���R0A*P���A*evEaH��aLNA	Q$A	LEZ ú K�H��
BED�ç�L�RMU�A[qM��?0A�KMU�A	QkçNH�R0PmEaH��5LNA	Q$A	L�I,ç�L�L U�A	J�D�ç���ç��rR0P�A[Z

�m����?0A7F�D�P�ACH�BbH�RMU�eMA	J7HgD�KMKML çNF�D��xçNH���q6U�A���R0A*P��xç��My�EaH���LNA	Q$A	L1�0HMZ-¿J7A�D��0P
��?GD��^I^A�I@D����^¤59;:tP/çAô�A*e�ç�J�D�y$A*P^D��0e�< +=<	> v0ZV�aH�I_A	Q$A	U�q&Pxç�JCKML�`U�A���R0A*P��xç��My1EaH��
LNA	Q$A	L1�0HMZ-¿7eMH�A*P��0H���J7A�D��t��?GD���I_A�D�LNP�HgD�RM��H�J�D��xçNF�D�L�L�`�?GD�Q$ACU�A���R0A*P���A*ete0D��OD
I,ç���?>��?0A-f/�HàP#(�=I�àMàP�Vf!â �{EaH��rFO?GD�UOD�F	��A	UxçNP��xçNF*P�Z�é�A*F�D�L�L]��?0A%�S�m����P�K�A*F!çICGF�D��xçNH��>H�B
��?0A�¤À9;:(D��0e���?0Aj< +=<	> v�J7A*e=ç�DCA	LNA	J7A	����P�P

�d%7#�¥�"�¦ D �¨§
©Eª|«d¬�E®W¯�°�± ²�² ®�³�¬ «�´�±�µx¶¸·a¹�®Wº�®� ² ®S»¼¹�¯�¹�½ £°¯�§m¾	£°§±¯ «d¬¿¯�¬E®�À



898�Á

/�!�.0Â<3�Ã�"[! · �¿"[%�"[�< �ÄÆÅ ·r� " �xÇ #�%|ÅG+
Ãx.&���	39%�"�! · ��"�%7"��G 5ÄÆÅ ·1È %C#$¥�"x¦4�É"-Êb"x!�Å9+
"$��Ã[.9Â��¿�2¥�ÄËÅ �^Ì ¦1/[ÍxÎ�Ï Å9+
��#0%�/���"�!�#M �"�Ä�'*ÐaÑÒMÐ�)6+Ó "���¥ Ó  �ÄÔÍ<ÕGÏ�+
Ê4�EÂG Ó ÄËÖGÍ9Ï�+× +

#&32Â<�E. � .$3M�0Â §
/�!�.0Â<3�Ã�"[! · �¿"[%�"[�< �ÄÆÅ ·]Ø ��Ã6Å9+
Ãx.&���	39%�"�! · ��"�%7"��G 5ÄÆÅ ·1� .[3&�&Â Ç #�!OÂ�Å9+
"$��Ã[.9Â��¿�2¥ÙÄ}Î�+
Ã Ó #0��� "��W��Ä § Ò_Ñ�Î × +
��#0%�/���"�!�#M �"�Ä § Õ<Ï9Ï<ÏbÑ�Ò<Ò&Ï<Î<Ð_ÑaÎ<ÎGÏ�Ð9ÏbÑ4Í<Í]Ò&Ï<Ï × +
��#9%�/ �W"&�x�WÚ�"jÄ § ÕaÑÒ&Ö × +× +à_A*F�D�R0POA���?0A�D�����Uxç�TMRM��ArD�P�P/ç�y[�MJ7A	����PCH�B4��?0A5J7A*e=ç�D|A	LNA	J7A	����P�K<A*F!ç�ÛGF�D��xçNH��0P7D�U�A

KGD�U�P�A*e|BÉU�H�JsLNA�BÉ����H�Uxç�y[?���q6D�L�L,D�����Uxç�TMRM��A*P�I,ç�L�L1?GD*Q$A�D�P���?0A!ç�U�eMA�B�D�RML���Q�D�L�R0A��?0A
LNA�D�P��1Q[D�L�R0Ab��?0A	`CF�D��7?GD*Q$A[Zv�0H�U^ç��0P��OD��0F*A[q$��?0A�BÉUOD�J7A�UOD���A�H�B2��?0AbQAçNeMA*HMq�yTç�Q$A	��T�`
��?0A�ÜOÝ Y4ù%Á ÷�ÞßÝ-à0÷�D�����Uxç�TMRM��A[qMI,ç�L�L�?GD*Q$A�áD�PXç���P@eMA�BED�RML��bQ�D�L�R0A[q&TMRM��â�áD�P@��?0AaQ�D�L�R0A
Ib?rçNF�?�yTç�Q$A*P�#�í=��f/�HàP#�ãaH��|e0D��OD�I,ç���?rç�����?rçNP�ãaH��gLNA	Q$A	LEZ��m����?0ACPOD�J7A�I@D*`$q2��?0A
eMA�B�D�RML���P�H�RM�0e>H�B,��?rçNPaJ7H[P��aKMU�A�BdA	U�U�A*etãaH��gLNA	Q$A	L9çNPaJ7H��0HMq�ä�Trç���P�å�POD�JCKMLNA[q�D��0e
ä[æ[æ[æCPOD�JCKMLNA*PbK�A	U�P�A*F*H��0e2ZÉtArJ
R0P�����?0A	U�A�B�H�U�A>e=ç���A	U�A	���xç�D���A|T<A	�mI^A*A	����?0AèçA�$ï!ã N â #�ì,IJ�nà N f!â �PØJ�Pâ�D��0e
��?0A¸f/�Hà!#�ì®I��jà N fPâC�PØ��Pâ�I,ç���?rç���D���`�yTç�Q$A	��ãaH��tLNA	Q$A	LEZ~É�?0A	�0A	Q$A	U
I_A�U�A*POA	�
��?0A
P���U�A�D�JéH�T&ê�A*F	�1��H
D��0A	I�ãaH��LNA	Q$A	LEqAç��1I,ç�L�L9U�A	��RMU�����H���?0A�eMA�B�D�RML��_P�RMTMLNA	Q$A	L9H�B2��?0A
U�A���R0A*P���A*e�ãaH��>LNA	Q$A	LEZ�\@?0A7T�A*P���ãaH��tP�RMTMLNA	Q$A	L�çNP
eMA�Û0�0A*eu��HrT<A���?GD��
P�RMTMLNA	Q$A	Lç��(Ib?rçNF�?¡ãJâ�â�D�����Uxç�TMRM��A*P5H�B�ãJâ�âaF*H��0P��xç���RM�xç��MyëJ7A*e=ç�DëA	LNA	J7A	����P�?GD*Q$A���?0A!ç�Uqf/�PàP#
Q�D�L�R0A[Z�\@?0A�T�A*P��Q[D�L�R0A�J7A�D��0PCR0P�R0POD�L�L�`è��?0A�L�D�U�y$A*P���Q�D�L�R0A[q^TMRM��ç�BaI_ArP�?0H�RMLNe
eMA�Û0�0A>D�����Uxç�TMRM��A*P�L ç�h$Aèì Ý�àW÷�í âP½ ç���I^H�RMLNe�H�T�QAçNH�R0P�L�`�J7A�D�����?0A�LNA�D�P��5Q[D�L�R0AgBdH�U
��?0A*P�A�D�����Uxç�TMRM��A*P�ZÉtA7F�D��uJ�D��rç�KMRML�D���A���?0A��S������P�K�A*F!ç�ÛGF�D��xçNH��ëP�Hr��?GD�����?0A7T�A*P���P�RMTMLNA	Q$A	L_H�B
D�ãaH��>LNA	Q$A	L*çNPD�LNP�Hr��?0A�eMA�B�D�RML��P�RMTMLNA	Q$A	LEZ~ÉtA�F�D��ëeMH���?rçNP�T�`tP�K�A*F!ç�BÉ`kç��Myg��?0A
y[U�A�D���A*P��^Q[D�L�R0A*P,Û0U�P���q�T�A*F�D�R0P�A��6������eMH�A*P^�0H��^U�A���Rrç�U�A4��?GD��^��?0A4LNH-I^A*P��@Q[D�L�R0A�D��
D�����Uxç�TMRM��A�F�D��5?GD�Q$A�J�R0P��@T�A�P�K<A*F!ç�ÛGA*e�Û0U�P���Z�\@?�R0PXç�B]I_A�?GD�e�P�K<A*F!ç�ÛGA*e5��?0A�¤,î ï
D��0eë��?0Arð +=< í-v�J7A*e=ç�D>A	LNA	J7A	����P5D�P�ç�����?0A5BdH�L�LNH-I,ç��MytA�ñMD�JCKMLNA[q,��?0A�T<A*P���ãaH��
P�RMTMLNA	Q$A	L]D��0e���?0A�eMA�BED�RML��aãaH���P�RMTMLNA	Q$A	L]H�B4ò�ó�ð�ô&õ�I^H�RMLNe�F*HJç��0F!çNeMA[ö

�É%7#�¥�"�¦ D�÷ §
/�!�.0Â<3�Ã�"[!-ø_�¿"[%�"[�< �ÄÆÅ�ø � " �xÇ #�%|ÅG+
Ãx.&���	39%�"�!*ø_��"�%7"��G 5ÄÆÅ�ø È %C#$¥�"x¦4�É"-Êb"x!�Å9+
"$��Ã[.9Â��¿�2¥�ÄËÅ �^Ì ¦1/[ÍxÎ�Ï Å9+
��#0%�/���"�!�#M �"�Ä�'�Ò0Ð4Ñ�Ð�)S+Ó "���¥ Ó  �ÄÔÍ<ÕGÏ�+
Ê4�EÂG Ó ÄËÖGÍ9Ï�+× +



898 û

#&32Â9�¿. � .$3M�0Â §
/<!-.0Â932Ã�"[!�ø@�E"[%�"[�< �ÄËÅ[ø Ø ��Ã Å9+
Ã�.&�<�	3<%7"�!*ø_��"�%�"��G �ÄËÅ$ø � .[3&�MÂ Ç #�!�ÂaÅ9+
"$��Ã[.GÂ��m�2¥ÙÄsÎ +
Ã Ó #0����"�����Ä § Î4ÑÒ × +
��#0%�/���"�!�#M x"�Ä § Í9Í6Ò&Ï9Ï_Ñ�Î9Î9Ï<Ð9Ï@Ñ�Ò<Ò&Ï<Î<Ð_ÑaÕ<Ï<Ï9Ï × +
��#9%�/ �W"����WÚ�"kÄ § Ò&ÖaÑaÕ × +× +

É�?rç�LNA���?rçNP�çNPC��H��OD�L�L�`�K<H[POPxç�TMLNA[q,��?0A�F*H�JCKrç�LNA	U�J
R0P���T�Agç�JCKMLNA	J7A	����A*enç���P�R0FO?
DëI_D�`�D�P���HèT�A�D*I_D�U�At��?GD��gDuUOD��My$A|Q[D�L�R0A�F�D���T<A>P�K�A*F!ç�ÛGA*enç���eMA*P�F*A	�0e=ç��My
H�U�eMA	U���H�HMZ�z�L�L�H���?0A	U��S������Q�D�L�R0A�m`�K�A*P�D�U�A�GD���RMUOD�L�L�`|F*H�JCJ
RM�OD��xç�Q$A[q T�A*F�D�R0P�A�S�����ëP�A	��P�D�U�A�RM�0H�U�eMA	U�A*e2q<D��0egD�L�L�Q[D�L�R0A��¿`�K<A*P�D�U�A�U�A*e&R0F*A*e���H7P�A	��P4e&RMUxç��My7��?0A
KGD�U�Pxç��My|KMU�H�F*A*P�P�Z!ÉtA7I,ç�L�L@e&I^A	L�L@H��u��?rçNP�çNP�P�R0A6ç��uJ7H�U�A5eMA	KM��?�ç��ë��?0A�FO?GD�KM��A	U
D�T�H�RM�bBdRMU���?0A	U�I^H�U�h�Z

�m�7H�U�eMA	U1��H�FO?0H�H[POAbT<A	�mI^A*A	����?0A4D*Q[D�ç�L�D�TMLNA�P�RMTMLNA	Q$A	LNP^H�B2D���`�yTç�Q$A	��ãaH���LNA	Q$A	LEq
I_A^?GD�Q$A_BÉRMU���?0A	USeMA�Û0�0A*eCH���?0A	U�z�ù,��F�D�L�LNP�q�Ib?rçNF�?I_A^KMU�A*POA	���vç�����?0A^�0A�ñ&�SP�A*F	�xçNH���Z

ú�û4ü y � ÿu|;|8{'þ�ú�{'þ�û%{xµL{�û
ü���ý��X|;|$�>{�ýü�|�ÿvþ
ê �0A�ãaH��ëP�RMTMLNA	Q$A	L_H�B�DryTç�Q$A	�(ãaH��uLNA	Q$A	L^çNP�e=ç���A	U�A	���xç�D���A*eèBÉU�H�J�D��0H���?0A	U�ãaH��
P�RMTMLNA	Q$A	L�T�`r��?0A
B�D�F	����?GD���D���LNA�D�P���H��0ACD�����Uxç�TMRM��ACH�B^H��0A�J7A*e=ç�D�A	LNA	J7A	����?GD�P�D
e=ç��2A	U�A	���_Q�D�L�R0A[Z&à@A*F�D�R0P�A,ç��^?GD�P1KMU�H-Q$A	��e=ç ä F	RML��_��H�Û0�0e�D�y$H�H�eC�GD�J�ç��My
P�FO?0A	J7A
P�Ha��?GD��SI^AbF*H�RMLNeeMA�Û0�0A@�m`�K�A*P6BdH�USA�D�F�?7P�RMTMLNA	Q$A	L0H�B�D�ãaH���LNA	Q$A	LEq$I^A@?GD�Q$AbeMA*F!çNeMA*e
��H�KMU�H�QkçNeMA�D��¸ç��0e=ç�U�A*F	�aJ7A�D��0PaH�B,POA	���xç��My���?0A�eMA*Pxç�U�A*e�ãaH��rP�RMTMLNA	Q$A	LEq<T�`�J7A�D��0P
H�BSJ7A	��?0H�eMP4Ib?rçNF�?gPOA	�b��?0A�Q�D�L�R0A�H�B�DPxç��My[LNA
D�����Uxç�TMRM��A[Z

� A	��R0P4F*H��0PxçNeMA	U�H�RMU4eMA	J7H�D�KMKML çNF�D��xçNH���D�y�D�ç���Z���H�H�hAç��My5D��,ç���P4P�K�A*F!ç�ÛGF�D��xçNH��ç��gù1U�H�y[UOD�J �EçNP��xç��My���Z�â[qMI^A�P�A*A���?GD��4A	Q$A	U�`�J7A*e=ç�DCA	LNA	J7A	���aeMA*F	L�D�U�A*eg��?0A	U�A�?GD�P
D���LNA�D�P���H��0AQ[D�Uxç�D�TMLNA�D�����Uxç�TMRM��A[Z��Aç��0F*A��?0A�GD�J7A*P�H�B@��?0AJ7A*e=ç�D�A	LNA	J7A	����P�D�U�A
RM�rçC��R0A[q»ç��LçNP���A	JCKM�xç��Myg��HrP�A	����LNA�B�H�U�D5�GD�J�ç��MygP�F�?0A	J7A7Ib?rçNF�?uR0POA*P���?0ACJ7A*e=ç�D
A	LNA	J7A	����æXP��GD�J7A�D�P@��?0A�TGD�PxçNP^BdH�U@��?0AaJ7A	��?0H�e��GD�J7A*P�Z��0H�UXç��0P��OD��0F*A[q�B�H�UbP�A	���xç��My
��?0A7BÉUOD�J7A	UOD���A�H�B@��?0AC¤,î ïþA	LNA	J7A	��� å D���D�����Uxç�TMRM��A�H�B@�¿`�K<A6ç�����A	y$A	UHæ�q6I^A�F*H�RMLNe
T�A5��A	JCKM��A*e���H>eMA�Û0�0ArDgJ7A	��?0H�e�L ç�h$A áT+A+ ì2Ü/÷	àm¤,î ïSÜOÝ Y4ù ì ÷�ÞßÝ-à0÷�ÿ�� í�à�ÜOÝ Y4ù ì ÷�ÞßÝ-à0÷��
�aH�I_A	Q$A	U�q�Ib?rç�LNA���?rçNP�I^H�RMLNe�T<A
A�D�Pxç�L�`gD�F*F*H�JCKML çNP�?0A*e¸ç��g��?0A�F*H�JCKrç�LNA	U�q�ç��4I_H�RMLNe
KMU�H�TGD�TML�`��0H���T�A�P�HR0P�A�BdRML�L D�P,ç���D�KMK�A�D�U�Pb��HCT�A[Z

ê �0A�F	U�R0F!ç�D�L,F�?GD�UOD�F	��A	UxçNP��xçNF5H�BbP���U�A�D�J�ç��MyrI,ç���?t��?0A*Ç���z çNP���?GD���ç��LçNP�A�D�P�`
D��0eëP���UOD�ç�y[?���BdH�U�I@D�U�et��HgFO?GD��My$A7��?0A�ãaH��|LNA	Q$A	L^H�Bb��?0A7P���U�A�D�J}H�T&êWA*F	��Z5zaP
D��
A�ñ0D�JCKMLNA[q=ç�B]��?0A�P���U�A�D�J�H�T&ê�A*F	��H�B]H�RMU�eMA	J7HCD�KMKML çNF�D��xçNH���çNP@H�K<A	UOD��xç��My�D���DCãaH��
LNA	Q$A	L&Ib?rçNF�?7eMH�A*P6�0H��]J�D�h$A@R0POA^H�BG��?0A^¤^î ïgJ7A*e=ç�DaA	LNA	J7A	��� å ò�ó�ð�ô ç H�U1ò�ó�ð�ô��cæ�q
��?0A�F�D�L�Lb��H|Ü/÷	à¿¤^î ïSÜOÝ Y�ù ì ÷�ÞÉÝ�àW÷[qSIb?rç�LNA�LNA	y�D�LEq1I_H�RMLNe��0H��CD�F*F*H�JCKML çNP�?�D���`���?rç��My0Z
\@?0A5KMU�H�y[UOD�JCJ7A	U7I_H�RMLNe���?0A	�è?GD�Q$A���HgU�A	J7A	J
T<A	U�Ib?rçNF�?(A	LNA	J7A	����P7T<A	LNH��My>��H
Ib?rçNFO?�ãaH��>LNA	Q$A	L_D��0etJ�D�h$A7P�RMU�A7��?GD�����?0ACUxç�y[?��
F�D�L�L�çNP�J�D�eMA[Z�\@?rçNP
F�D��tLNA�D�e
��H¸��Rrç���LNA	�My[��?�`�� ä ��A*P���P å H�U���?0A5A���Rrç�Q[D�LNA	���Hæ�ç�B4��?0A	U�A�D�U�A�J�D���`tK<H[POPxç�TMLNA�×GH-Iç�JCKMLNA	J7A	���OD��xçNH��0P�Z



898 7

�Aç��0F*A[q�RML��xç�J�D���A	L�`�D��0e�U�A	y�D�U�e&LNA*P�P�H�B���?0A|A	JCKMLNH�`$A*e��GD�J�ç��My�P�FO?0A	J7A[q���?0A
F�D�L�L_��H�POA	�CD��(D�����Uxç�TMRM��A�I,ç�L�LbT�A�e=çNP�KGD���F�?0A*e���HtD�J7H�e&RMLNA�Ib?rçNF�?jç�JCKMLNA	J7A	����P
��?0A�BdRM�0F	�xçNH��GD�L ç��¿`gH�B���?0A�J7A*e=ç�D�A	LNA	J7A	����q<I^A���?0H�RMy[?�����?GD��4J�D�`�T�A�ç���I^H�RMLNe�T<A
A�D�PxçNA	U�ç�B�I_A�KMU�H�QkçNeMA*e�zaù1���GD�J7A*PCTGD�POA*e�H�����?0A��GD�J7A*P7H�Ba��?0A5BdRM�0F	�xçNH��GD�L ç��¿`ç�JCKMLNA	J7A	���xç��My5J7H�e&RMLNA*P�Zß,D�F�?>J7A*e=ç�D5A	LNA	J7A	����eMA*F	L�D�UOD��xçNH���J
R0P��aP�K<A*F!ç�Bd`�Ib?rçNF�?>J7H�e&RMLNA*P�D�U�A�ç�JCKMLNA��
J7A	���xç��My-ç���P�F*H��0P�RMJ7A	U�D��0e|KMU�H�e&R0F*A	U�PxçNeMA
BdRM�0F	�xçNH��GD�L ç��¿`$Z4�GH�Ua��?rçNPaKMRMU�K�H[P�A�I^A
R0P�A_��?0A@��?0A ù Þ + v <Tâ ÷�Þ�s9ì ÷ Y ÷�í�à�D��0e��?0A â�+ í�Ü <$Y ÷�ÞKs<ì ÷ Y ÷�í�à6D�����Uxç�TMRM��Ab�GD�J7A*P1Ib?rçNF�?
I^A�?GD�Q$A�D�eMeMA*e���H��S�����,q0D�PbJ7A	���xçNH��0A*e¤ç�����A*F	�xçNH��|��Z¼á&Z

\@?�R0P�q�B�H�U�A�D�F�?J7A*e=ç�DaA	LNA	J7A	���,eMA*F	L�D�UOD��xçNH��CIb?rçNFO??GD�P1D��]LNA�D�P���H��0AbD�����Uxç�TMRM��A
Ib?0H[P�A|Q�D�L�R0A|F�D�� T<A|P�A	��q4I^A|I,ç�L�L�?GD*Q$A>��H&ç�����A	UWBED�F*A>�¿I_H�J7H�e&RMLNA*P�Z ����UxçNF	��L�`
P�K<A�D�hkç��My0q6I^A5eMHg�0H��
U�A���Rrç�U�A���?GD�����?0A�KMU�H�e&R0F*A	UD��0eë��?0A5F*H��0P�RMJ7A	U
J7H�e&RMLNA*P
J�R0P��1T�Abe=ç��2A	U�A	����q�TMRM�1I^A�POHaB�D�U1I_Ab?GD*Q$A4�0H��1F*H��0F*A!ç�Q$A*e�D���`P/ç���RGD��xçNH���Ib?0A	U�A,ç��
I^H�RMLNerT�A�R0POA�BÉRML���H�?GD*Q$A�J7A*e=ç�D�A	LNA	J7A	����P�Ib?rçNFO?g?GD�Q$A���?0A
POD�J7A�KMU�H�e&R0F*A	U�D��0e
F*H��0P�RMJ7A	U�J7H�e&RMLNA[Z

z4LNPOHMq�D�P^I^AaF�D��5P�A*A�BÉU�H�J ��?0AR�S������P�K�A*F!ç�ÛGF�D��xçNH���H�B H�RMU^eMA	J7HD�KMKML çNF�D��xçNH���q
D�J7H�e&RMLNA�F�D��-ç�JCKMLNA	J7A	������?0A�BdRM�0F	�xçNH��GD�L ç��¿`�H�B6POA	Q$A	UOD�L<J7A*e=ç�DA	LNA	J7A	���4eMA*F	L�D�UOD	�
�xçNH��0P�ZSz4L�L<��?MU�A*A�H�B���?0A4¤,î ïbq���?0A�ð>'�
CD��0e���?0A�ò4ð>'�

A	LNA	J7A	����P@I,ç�L�L9T�A4POA	U�Q$A*e�T�`
��?0ACPOD�J7ACI^A	T�F�D�JËJ7H�e&RMLNA�D��0euD�L�L���?MU�A*A7H�B@��?0A	JËI,ç�L�L,POA	U�Q$A��?0A7POD�J7A�ç�J�D�y$A
QAçNA	I_A	U�J7H�e&RMLNA[Z

z4L�L�D�����Uxç�TMRM��A*P@Ib?rçNF�?�?GD*Q$AaQ[D�L�R0A*P,Ib?rçNFO?rD�U�A4�0H��LãT#�IJ���VßRç��5��?0A��6�����>P�K<A*F��ç�ÛGF�D��xçNH��rF�D��5T�A�P�A	��Z#É�?rç�LNA�KGD�U�P/ç��My���?0A��S������P�K<A*F!ç�ÛGF�D��xçNH���qMH�RMU�F*H�JCKrç�LNA	UbI,ç�L�L
KrçNF�hgRMK>��?0A*P�ACD�����Uxç�TMRM��A*P�D��0e�eMA*F	L�D�U�A�J7A	��?0H�eMPaBdH�U���?0A	Jrq�TGD�P�A*e>H��>��?0A�J7H�e��
RMLNA*P,��?0A*P�A�D�����Uxç�TMRM��A*P@RML��xç�J�D���A	L�`�K�HJç����@��HMZ�\@?0A��GD�J7A*PbD�U�A4J�D�eMAaRMK5T�`7��?0A�Ü/÷	à
KMU�A�ÛMñ�q�B�H�L�LNH�I_A*e�T�`���?0A��GD�J7A�H�B]��?0AaJ7H�e&RMLNA�D��0e5B�H�L�LNH�I_A*e�T�`���?0A��GD�J7A�H�B]��?0A
D�����Uxç�TMRM��A[Z

�¿��çNPaK<H[POPxç�TMLNA���H5A	JCKMLNH�`|��?rçNPa�GD�J�ç��My�P�F�?0A	J7A[q2T�A*F�D�R0P�A
��?0AP���U�A�D�JÔH�T&êWA*F	�
D�L�I_D*`&P�e=çNP�KGD���F�?0A*P���?0A|F�D�L�LNP�J�D�eMAg��H�ç�����Hu��?0A|D�F	�xç�Q$A¤×GH-I ç�JCKMLNA	J7A	���OD��xçNH��
H�T&êWA*F	��Z

z�P
D��ëA�ñ0D�JCKMLNA[q9ç��ëH�U�eMA	U���HgPOA	����?0ACQ[D�L�R0A�H�Bb��?0A7ÜOÝ Y4ù ì ÷�ÞßÝ-à0÷7D�����Uxç�TMRM��A5H�B
D���`�H�B^��?0A�¤^î ïbq2ð>'�
�H�U�ò4ð>'�
5J7A*e=ç�D�A	LNA	J7A	����P�q2I_A?GD*Q$A���H5J�D�h$A�F�D�L�LNP���H5��?0A
Ü/÷	àPsA�¸÷ á ñ2Ý Y ÜOÝ Y4ù ì ÷�ÞßÝ-à0÷�D��0e�Ü/÷	à!s>' Y Ý�c÷�¤�� ÷��v÷�ÞNÜOÝ Y4ù ì ÷�ÞßÝ-à0÷5J7A	��?0H�eMP�Z�\@?0A�Û0U�P��
H��0AqçNP�BdH�U���?0AtKMU�H�e&R0F*A	UrJ7H�e&RMLNAuD��0e ��?0A�POA*F*H��0e�H��0AeçNP�B�H�U���?0A�F*H��0P�RMJ7A	U
J7H�e&RMLNA[qMIb?rçNFO?�D�U�A���?0A�P�D�J7AaBdH�U4D�L�L H�BS��?0A*P�A�J7A*e=ç�D�A	LNA	J7A	����P�Z

ÉtArF*H��0PxçNeMA	U5��?GD��6ç���çNP�A�D�PxçNA	U7B�H�U�D>KMU�H�y[UOD�JCJ7A	U5��Ht��?rç��Mhjç�����A	U�J7P�L ç�h$A� �S"�#�í��øà%àH�U# N ãT#U�UIT"q¹%"��M��ç¸#�I-à��!#4çcIJèv"&#�í=��à!ãJ���8âC�POxãT#K��I±ï�#�í=��è^�2fxß/ãJ� � UOD���?0A	U
��?0A	� � ��"&#�í��Sà�àH�U# N ãc#U�UIJ"a¹�">�/��çq#�I ë "8IJè¼è(í��VßPí�QXIJè¼���R��â �P�6�P"8#�ãT#U�UIT"�I�f����xß�#��Sàãcß�#U��Ø��gãJ"9ç�à��!#�çcIJèv"�#�í=�6à�ãJ���8â �!OWãT#K�gI�ï�#�íkãT#�����çJ�Uãe�PâC�P�6�P"$#�è(í��VßPíe��"$#K�PO$ï!ãcßH�Hà#�í=�Lè^�2fxß/ãJ�~��I�ç N â � � Z

\@?0A1J7A	��?0H�eMP]eMA�Û0�0A*eD��0e�eMA*F	L�D�U�A*e�BdH�U6P�A	���xç��MyaD�����Uxç�TMRM��A*P�D�U�A,?rç�y[?ML�`�eMA	K<A	���
eMA	����H��g��?0A�KGD�U�POA*e��S�m���èP�K�A*F!ç�ÛGF�D��xçNH���q9P�H�I^A
F*H�RMLNeg�0H���yTç�Q$A
DCJ7H�U�A�F*H��0F!çNP�A
D��0e
y$A	�0A	UOD�L çAô�A*eKMU�A*POA	���OD��xçNH���H�BG��?rçNPSP�RMT&ê�A*F	��Z#ÉtA,I,ç�L�L0F*H��0F	L�R0eMA_��?rçNP�P�A*F	�xçNH��T�`
L çNP��xç��My?0A	U�A���?0A�J7A	��?0H�eMPbIb?rçNFO?�?GD*Q$A�T�A*A	��eMA*F	L�D�U�A*e5BdH�UbH�RMU�eMA	J7HCD�KMKML çNF�D��xçNH��ç�����?0A�� í�àW÷�Þ ä Ý â ÷T' Y�ù ì ÷ Y ÷�í�à�Ý�à�� + í�Ü í�â Ý�ì¸ì á Ý â¸î¸ãIè Û0LNA[ö



898 [

� .0.0�è�O"- �ø � " �<Ç #$%C��#$%/0�É"-!	#[ �" '����] �x#G%�/��m"�!�#0 x"G)6+� .0.0����"[ -ø È %�#M¥0"$¦��¿"$Ê�"$!-�-#&%�/2�E"�!-#� -"�'����] �x#G%5/ �m"�!�#0 x"G)6+� .0.0����"[ -ø Ø ��Ã$Ã Ó #M�2�2"��m�2'����  Ã Ó #0����"����9) +� .0.0�(��"� �ø � .M3��2Â Ç #&!-Â�Ã Ó #&����"[�¿�M'����] Ã Ó #G����"����0)6+� .0.0���-"� xø Ø ��Ã��x#G%5/ �m"��-��Ú$"�'����  i��#9%�/ �W"����WÚ�"2)]+� .0.0���*"� �ø � .M3��2Â Ç #&!xÂ<�-#&%�/��E"��*�¿Ú["4'����] i��#G%�/]�W"����WÚ�"�)]+� .0.0����"[ -ø Ø ��Ã$�-#0%�/2�m"$!x#& x"]'����  ��#0%�/���"�!�#M x"G)]+� .0.0�(��"� �ø � .M3��2Â Ç #&!-Â���#&%�/��E"[!-#� �"2'����] ��x#G%5/ �m"�!�#0 x"9)]+

ú�û4ü � ´���|$���������B¯6��ý'ýMþ
� A
?GD*Q$A%ç�JCKMLNA	J7A	����A*euH��0A�J7H�U�A
hAç��0e|H�B^zaù1�bF�D�L�LNP�q<T�A*F�D�R0P�A4ç���P�A*A	J7A*e���H�T�A
Q$A	U�`t�0A*F*A*POPOD�U�`t��HrT�A	yTç��èI,ç���?�Z�ß1Q$A	����RGD�L�L�`�ç���KMU�H�Q$A*eè��H�T<A�P�H�J7A	Ib?GD��CH�BaD��
RM�M?0A�D�L���?�`gD�KMKMU�H$D�F�?�qGPOHI^A�KMU�A*P�A	���Rç��b?0A	U�A�D�P�DF�D�P�A�P���R0e&`�H��ML�`$Z

�m�>��?0A�KMU�A	QAçNH�R0P�P�A*F	�xçNH���I_A�?GD*Q$ACeMA*P�F	Uxç�T�A*e|J7A	��?0H�eMP�R0P�A*e|��H�P�A	��D�J7A*e=ç�D
A	LNA	J7A	����P^D�����Uxç�TMRM��A*P�Z � ?rç�LNA@I^AbI_H�U�h$A*e7H���ç���q[I_AbI^A	U�Ab��A	JCKM��A*e7��H�D�LNP�H�KMU�H�QkçNeMA
zaù1��F�D�L�LNP�B�H�U���?0A�TGD�P/çNF,H�K�A	UOD��xçNH��0P6D�����?0A,KMU�H�e&R0F*A	USD��0e�F*H��0P�RMJ7A	U]J7H�e&RMLNA,LNA	Q$A	LEZ
�m�
H���?0A	USI^H�U�eMP6I_A,I@D�����A*e��H�T�A@D�TMLNA,��H�POD*`���H�D�P�K<A*F!ç�ÛGF^KMU�H�e&R0F*A	USH�USF*H��0P�RMJ7A	U
J7H�e&RMLNA�Ib?rçNFO?6ç�JCKMLNA	J7A	����P_��?0A4KMU�H�e&R0F*A	U_H�U,F*H��0P�RMJ7A	U^BÉRM�0F	�xçNH��GD�L ç��m`7H�B�D��^LNA�D�P��
H��0A5J7A*e=ç�D|A	LNA	J7A	����q,��?GD���I_A5I_D�����ç�����H>P��OD�U���q�P���H�K�H�U�KGD�R0P�A[Z�\@?rçNPP�A*A	J7A*e
��H�T�A�D�eMA*P/ç�UOD�TMLNABdA�D���RMU�A�T<A*F�D�R0POA�ç���KMU�H�Q$A*eë��H�T�ACP�R0F�?�D5y$H�H�euD�KMKMU�H$D�F�?è��H
KMU�H-QAçNeMA�D�����Uxç�TMRM��A�P�A	���xç��My�zaù1�_F�D�L�LNP�D��b��?0A�POD�J7A�LNA	Q$A	LEZ
�aH�I_A	Q$A	U�q<I^A�e=çNPOF*H�Q$A	U�A*e|��?GD���q0Ib?rç�LNA4ç��RçNP��0H��aP�H7e=ç ä F	RML��a��H7KMU�H-QAçNeMA
��?0A*P�A

zaù1�_F�D�L�LNP�qMR0Pxç��MyC��?0A	JiPOA	��P4DP���U�A�D�JiH�T&ê�A*F	�®ç�����?0A �,í-vc÷�!�í2÷*v�P��OD���A[Z
zaP@D���A�ñ0D�JCKMLNA�F*H��0PxçNeMA	U_��?0AbB�H�L�LNH�I,ç��MyCzaù1�SF�D�L�LNP_Ib?rçNF�?�H�RMU_F*H�JCKrç�LNA	UbD�F	��R��

D�L�L�`�eMH�A*P�y$A	�0A	UOD���A�F*H�eMAaBdH�U�ö
�9.G�mÂ¨ø � " ��Ç #�%��¿ m!�"�#�%�'	),+
�9.G�mÂ ø � " �&Ç #�%��E �.-/@'*)�+
�9.G�mÂ ø � " �&Ç #�%�/�#�3��¿"�'*)�+
�9.G�mÂÔø È %�#�¥&"�¦���"�Ê�"�!	�� *!	"�#�%u'*),+
�9.G�mÂÔø È %�#�¥&"�¦���"�Ê�"�!��� 	.&/a'	)1+
�9.G�mÂÔø È %7#�¥�"�¦��d"�Ê�"x!	/<#�3<��"�'	)1+
�9.G�mÂ ø Ø �dÃ-�O �!�"x#�%�'*)�+
�9.G�mÂ ø Ø ��Ãx�� 	.�/�'*)1+
�9.G�mÂ ø Ø �dÃ�/9#$3G��"1'*)1+
�9.G�mÂ ø � .�30�GÂ Ç #�!�ÂG�� �!�"�#$%�'	)1+
�9.G�mÂ ø � .�30�GÂ Ç #�!�ÂG�� �.�/'	),+
�9.G�mÂ¢ø � .�30�GÂ Ç #�!�ÂM/9#$3G��"�'	)1+� A	��æXPCPOD*`t��?GD��H�RMUeMA	J7H>D�KMKML çNF�D��xçNH��jçNP�U�RM�M�rç��MytD��CD���`uH��0A�H�B®ç���P���?MU�A*A

ãaH��(LNA	Q$A	LNP�D��0e(��?GD��5��?0A�P���U�A�D�J H�T&ê�A*F	��çNP�ç���ç���P�ð�à�ÞS÷�Ý Y � í"�P��OD���A[Zj�Aç��0F*A>D
P���U�A�D�J H�T&ê�A*F	��D�L�I_D�`�Pe=çNP�KGD���FO?0A*PCD���`uF�D�L�LNP
��Hr��?0A�Uxç�y[?��H�T&êWA*F	��P�qSF�D�L�L ç��My�D���`
H�Bb��?0A�D�T�H�Q$A�J7A	���xçNH��0A*eëBdRM�0F	�xçNH��0P�I,ç�L�L1T�A�POA	�0e���Hr��?0A�H�T&êWA*F	��P
H�B@��?0A5D�F	�xç�Q$A



898 i

×GH�I¶ç�JCKMLNA	J7A	���OD��xçNH���Z��EB^��?0A
F�D�L�LSI_D�P�D5F�D�L�LS��H5P���U�A�D�Jrq��0H���?rç��My�I,ç�L�LS?GD�KMK<A	��q
D�P4��?0A
P���U�A�D�J�ç��My�H�T&êWA*F	��çNPaD�L�U�A�D�e&`�P���U�A�D�J�ç��My0q�A�ñ&F*A	KM����?GD��aP�H�J7A
�0A	�¿I_H�U�hgU�A��
P�H�RMU�F*A*P�I,ç�L�L1T�AI_D�P���A*e2Z��EB@��?0ACF�D�L�L1I@D�P�J�D�eMAC��HrP�D*`js/ø � â Ü�à +=ù ÿ#��q�P�H�J7A	��?rç��My
Q$A	U�`6ç�����A	U�A*P��xç��My�I,ç�L�L2?GD�KMK�A	��ö���?0A�J7H�e&RMLNA�Ib?rçNFO?�ç�JCKMLNA	J7A	����P4��?0A�J�çNF	U�H�KM?0H��0A
BÉRM�0F	�xçNH��GD�L ç��m`CI,ç�L�LMT<A�P���H�KMK<A*e2ZS\@?rçNP�TMUxç��My$P,��?0A�P���U�A�D�JfH�T&ê�A*F	��ç��7��?0A$�,í-vc÷�!�í2÷*v
P��OD���A[q�T<A*F�D�R0P�A��0H-I�P�H�J7A�H�B]��?0A�J7H�e&RMLNA*P@Ib?rçNF�?gI^H�U�h�BdH�U@��?0A�F	RMU�U�A	����L�`�D�F	�xç�Q$A×GH�I¡ç�JCKMLNA	J7A	���OD��xçNH���D�U�ACP��xç�L�L1P���U�A�D�J�ç��My�Ib?rç�LNA�H��0ACH�B^��?0A	JÔ?GD�P�P���H�KMK�A*e2Z�¿�
H���?0A	U�I^H�U�eMP4��?0A�P���U�A�D�J H�T&ê�A*F	�®çNPbKGD�U��xç�D�L�L�`gð�à�Þø÷�Ý Y � í"5D��0e�KGD�U��xç�D�L�L�`gð�à +=ù�ù ÷*vGZ

\@?rçNP�F�D��>D�F	��RGD�L�L�`�T<AD�eMA*P/ç�UOD�TMLNA�B�A�D���RMU�A[Z�\@?0AA�ñMD�JCKMLNA�I^A�?GD�Q$A
yTç�Q$A	�qçNP
��?GD��,H�B<J
RM�xç��My���?0AbJ�çNF	U�H�KM?0H��0Aae&RMUxç��My�DaI_A	T<F�D�J F�?GD��_P�A*P�PxçNH���Z6\@?rçNP�çNP�R0POA�BÉRMLEq
D��0e�?GD�P_T�A*A	�6ç�JCKMLNA	J7A	����A*e�ç���J�D���`7U�A	y[RML�D�U@KM?0H��0A*P@D��0e�ç���J�D���`�J
RML��xç�J7A*e=ç�D
D�KMKML çNF�D��xçNH��0P�Pxç�J�ç�L�D�U���H�H�RMU�eMA	J7HMZ � ?GD��LçNPLç��0F*H�U�U�A*F	��ç�����?rçNP�A�ñ0D�JCKMLNA�çNP��0H��
��?0A�J�RM�xç��My�H�B���?0A�J�çNF	U�H�KM?0H��0A�ç��-ç���P�A	L�B�q&TMRM����?0A�BED�F	����?GD��®ç��,çNP�eMH��0ALç��|D�I_D*`
Ib?rçNF�?rTMUxç��My$P4��?0A�P���U�A�D�J H�T&ê�A*F	�®ç��r��?0A%�1íxvc÷�!<í3÷*v�P��OD���A[Z

\@?0A�P�H�RM�0eCI@D*`7H�B2eMHJç��My���?rçNP,I^H�RMLNe7T�A@��H�UOD���?0A	U^U�A*F*H��0PxçNeMA	U,��?0A�F*H��0P���UOD�ç����
F	L�D�R0P�A�H�B4H�RMUeMA	J7H�D�KMKML çNF�D��xçNH��FæXP��S�m����P�K<A*F!ç�ÛGF�D��xçNH���Z>�¿B�I^A5F�?GD��My$A�ç��
BÉU�H�J
Ib?GD��®ç��,çNPb�0H�I�ö

Ã�.<�S�� [!$#<���  �'d¦ D�÷'&u�&È)( &¸Gb�[È*( ),+ � .$3M�0Â�+
��H

Ã�.<�S�� [!$#<���  �'d¦ D�÷'&u�&È)( &¸Gb�[È*( ),+ � .$3M�0Â& ¦ D�÷'&u�&È)( &¸Gb�[È*(-&�� .$3M�0Â�+
H�RMU�F*H�JCKrç�LNA	U4I,ç�L�L»ç�����A	U�KMU�A	�Rç��4D�P@B�H�L�LNH�I�P�ö
Ç .G� �- x!�#0���2 ¨���6 $"M!$/S!$"& �#< $��.2� .
−−−−−−−−−−−−−−−−−−−−−−−−−−Ò/.,021�¦ D ÷ 1<Ñ31 � .[3&�MÂ 1)4
Î5.,021 ��È6( 1<Ñ31 � .[3&�MÂ 1)4F .,021 G��[È*( 1GÑ71 � .[3&�MÂ 1�4
Í8.,021�¦ D ÷ 164
Ð5.,021 ��È6( 164
Ö9.,021 G��[È*( 164: .,021 � .[3&�&Â 164

\@?0Age=ç��2A	U�A	�0F*A�çNP��0H�I¢��?0A�BED�F	�7��?GD�����?0A	U�A|D�U�A�B�H�RMU�J7H�U�AgLNA	y�D�LR×GH-I ç�JCKMLNA��
J7A	���OD��xçNH��0P�q6H�U
ãaH���LNA	Q$A	LNP�q�Ib?rçNFO?tT�`>Qkç�U���R0ACH�B_T�A!ç��MyrF*H��0P��xç���RM��A*etH�B�D�Pxç��My[LNA
J7A*e=ç�D>A	LNA	J7A	���7A�D�F�?�q^KMU�H�QkçNeMA�R0PI,ç���?���?0A�K�H[P�Pxç�Trç�L ç��¿`ë��H>P���U�A�D�J D���`èPxçAô�A�H�Bç�J�D�y$A*P4I,ç���?0H�RM��P�H�RM�0e2q<H�U�P�H�RM�0e�I,ç���?0H�RM��D���`�ç�J�D�y$A*P�Z4�¿�0P���A�D�e�H�B1R0Pxç��My�P�R0F�?
RM�M?0A�D�L���?�`gF�D�L�LNP�D�P�I_A�?GD�Q$AA�ñ&A	JCKML ç�ÛGA*e¤ç��g��?rçNP�e=çNP�F	R0P�P/çNH���q0I^A�F�D��|�0H�IjJ�RM��A
��?0A
J�çNF	U�H�KM?0H��0A�T�`|P�A	���xç��My���?0A�ãaH���LNA	Q$A	L�H�B^��?0ACP���U�A�D�JËH�T&ê�A*F	����H�D���`|Q�D�L�R0A
T<A	�mI^A*A	�go�D��0e�w&q�T�`�F�D�L�L ç��MyÜ/÷	à�ò�ó�ð�ôJ÷Dð3÷�ì ZS\@?rçNP^I,ç�L�L<D�FO?rçNA	Q$AaH�RMU_y$H$D�L2D��0e�P��xç�L�L
LNA�D*Q$A���?0A�P���U�A�D�JiH�T&êWA*F	�,ç��|DP�H�RM�0egð�à�Þø÷�Ý Y � í"�P��OD���A[Z



898�;

ú�û4ü=< � ü?>@> �®�8�
�m����?rçNP�F�?GD�KM��A	U4I^A�?GD�Q$A�KMU�H�QkçNeMA*egDF*H�JCKMLNA	��A�H-Q$A	U�QAçNA	IkH�B6��?0A�P���U�A�D�J�ç��My�z�ù1�
KMU�H-QAçNeMA*e�T�`(H�RMUBA>��z�Z � A|D�LNP�HtKMU�A*POA	����A*e DtF�D�P�A�P���R0e&`�Ib?rçNF�?�P�?0H-I�P�?0H-I
K�H�I_A	UWBÉRML]��?0A�F*H��0P���UOD�ç����aF	L�D�R0P�A�H�B1D��6�����DCECcP�K�A*F!ç�ÛGF�D��xçNH���F�D���T�A[Z

�m����?0A��0A�ñ��CFO?GD�KM��A	U7I^A�KMU�A*P�A	���C��?0A�eMA	J7HtD�KMKML çNF�D��xçNH��0P�ç�JCKMLNA	J7A	����A*e(��H
KMU�H-Q$A���?0AgQ$A	U�POD��xç�L ç��¿`�H�B�H�RMU5eMA*Pxç�y[��D��0e�ç�JCKMLNA	J7A	���OD��xçNH���H�B�T<H���?���D�5@D�ù6H
D��0e���?0AEA���z�ZM�¿�rH�RMU�J�D�ç���eMA	J7H�D�KMKML çNF�D��xçNH��gI_A���A*P��4D�L�L�B�A�D���RMU�A*P4H�B]��?0A�z�ù1�
KMU�A*P�A	����A*e�ç�����?rçNP�F�?GD�KM��A	U�Z



� ���j�¡ �¢¤£ ò�ò

F G  H IKJLJNM5O5PQISRTOUHWV ô

� ?rç�LNA_I^H�U�hkç��My�I,ç���?��?rçNPS��?0A*PxçNP6I^A@?GD*Q$A_J�D�eMAXç�JCKMLNA	J7A	���OD��xçNH��0P,H�BGJ�D���`�eMA	J7H
D�KMKML çNF�D��xçNH��0P�qEç���H�U�eMA	U���H�F*H���Qkç��0F*A7H�RMU�P�A	L�Q$A*P�H�B^��?0AP�H�RM�0e&�0A*POP�H�B^H�RMU�eMA*Pxç�y[��Z� A1KMU�A*P�A	��� ?0A	U�A^��?MU�A*A,H�BM��?0A	JrZS\@?0A	`�D�L�L�D�U�A,P���U�A�D�J�ç��MyRç�J�D�y$A*P]BÉU�H�JjDbI^A	T�F�D�J
eMA	QAçNF*A�?GD��0e&LNA*e�T�`rH��0A�KMU�H�F*A*P�P-q0��H�D��¤ç�J�D�y$A�QkçNA	I,ç��My5D�KMKML çNF�D��xçNH��|?GD��0e&LNA*egT�`
D��0H���?0A	U7KMU�H�F*A*POP�Z � ?GD���çNP7e=ç��2A	U�A	���7T�A	�¿I_A*A	����?0A*P�ArD�KMKML çNF�D��xçNH��0P6çNP�íkIJè���?0Aç�J�D�y$A*P4D�U�A�P���U�A�D�J7A*e�BdU�H�JiH��0A�KMU�H�F*A*P�Pb��HC��?0A�H���?0A	U�Z

ú®ú®üMú Xf� ü��Y�a}Ôûvÿ9>~}
�¿��H�U�eMA	UC��H>eMA	J7H��0P���UOD���ArH�RMU�ç�JCKMLNA	J7A	���OD��xçNH���H�B�D>��De5@D�ù6HtF*H�U�A[q1I_A�?GD*Q$Aç�JCKMLNA	J7A	����A*e(D�B�A	I J7H�e&RMLNA*P�Z�\@?0A*P�A�D�U�A�LNH�F�D���A*e�ç��è��?0A[ZxÝ�Ü/÷5e=ç�U�A*F	��H�U�`$q,D��0e
��?0A!ç�UbÛ0LNA*Pb�GD�J7A*P�T�A	yTç���I,ç���?r��?0A Y]\ KMU�A�ÛMñ�Z

�uç�y[RMU�A7â[â[Z�â[ö_^�ãqºvã�`,I5ç��P��IbaRà N OPØ��P��âSâ ãJ"8ßM��ßMãJ�6�POWãdc
ê RMUb��D�5@D�ù6HCeMA	J7H�çNP�D�Pxç�JCKMLNA�P�RMU�Q$A!ç�L�L�D��0F*A�F�D�J7A	UODCD�KMKML çNF�D��xçNH���qMU�RM�M�rç��My

H�Q$A	U�\R5_ù]Z>�uç�y[RMU�A�â[â[Z�â
P�?0H�I�Pa?0H�Ic��?0AD�KMKML çNF�D��xçNH���LNH�H�h&P4L ç�h$A�Ib?0A	�¸ç���çNPaU�RM��Z
\@?0ArJ�D�ç���I,ç��0eMH�I H�B���?rçNP�D�KMKML çNF�D��xçNH���q4P�?0H�Ib����Ht��?0ArUxç�y[?���ç��n�uç�y[RMU�Aëâ[â[Z�â[q
P�?0H�I�PbRMKrH��ML�`5T�A*F�D�R0P�A�ç��,çNPbF*H�eMA*erD�P�KGD�U���H�Buç�J�D�y$A�QkçNA	I^A	U�J7H�e&RMLNA�Ib?rçNF�?�I^A

â[â"e



8M: �

f$gihkjUl �nm gpo�qrj m : htsDo�lvu m gpo�qrj mA � A	T85@D�J A|�¿J�D�y$A*w�çNA	I_A	U
A|\R5_ù^��A	�0eMA	U A|\R5_ù�é4A*F*A!ç�Q$A	U

\]D�TMLNA�â[â[Z�â[ö8A�H�e&RMLNA*PbR0P�A*egç��gH�RMU���D�5@D�ù6H�eMA	J7HMZ
?GD�Q$A�R0P�A*e2q�TMRM�*ç��"xXPbF*H�����U�H�LNP�D�U�Aa�0H��_L ç��Mh$A*e���HCD���`7BdRM�0F	�xçNH��GD�L ç��¿`$Z,\@?0AaKMRMU�K�H[P�A
H�B���?rçNP_eMA	J7H4çNP,��H
P�?0H�I�?0H-I���H�TMRrç�LNe�KMU�H���H�F*H�L<y[UOD�KM?0P^I,ç���?5H�RMU_��D%5@D�ù]H�F*H�U�Aç�JCKMLNA	J7A	���OD��xçNH���q�D��0egT<A*F�D�R0POA�H�B�L�D�F�h�H�B��xç�J7A[q0I^A�?GD*Q$A��0H���ç�JCKMLNA	J7A	����A*e>D���`
D�e&Q[D��0F*A*e�BdRM�0F	�xçNH��GD�L ç��¿`-ç��r��?rçNP4D�KMKML çNF�D��xçNH���Z

�m� ��?rçNPreMA	J7H�I_A�eMH��0H��rJ�D�h$A>R0P�A�H�B7D���` 58�EJ7H�e&RMLNA*P-q�T<A*F�D�R0P�A>I_AteMH
�0H����0A*A*egD���`-ç�����A	U�J7A*e=ç�D�U�`r�0A	�¿I_H�U�hAç��My5BdRM�0F	�xçNH��0P�Z � A�L ç��Mh���?0A�KMU�H�e&R0F*A	U�D��0e
��?0A|F*H��0P�RMJ7A	U5J7H�e&RMLNA*P å zY�EJ7H�e&RMLNA*PHæ�e=ç�U�A*F	��L�`(��Ht��?0A�P�A	�0e=ç��My�D��0e�U�A*F*A!ç�Qkç��My
J7H�e&RMLNA*P å \y�EJ7H�e&RMLNA*PPæ�q D��0e|��UOD��0P�K<H�U�����?0A�RM�0F*H�JCKMU�A*P�P�A*e�e0D��OD�KMU�H-QAçNeMA*e>T�`|D
I_A	T<F�D�Jrq1H-Q$A	U�\R5_ù6q6��H|D��&ç�J�D�y$A�QAçNA	I,ç��MytD�KMKML çNF�D��xçNH���Ib?rçNF�?(D�LNP�H�çNP�D�TMLNA5��H
e=çNP�KML�D�`gRM�0F*H�JCKMU�A*P�POA*eqç�J�D�y$A*P�ZEzuç�y[RMU�A5â[â[Z]\5P�?0H-I�Pa��?0A
KMU�H���H�F*H�LSy[UOD�KM?�H�B^H�RMU
eMA	J7HMZS�¿B0I^A_F*H�JCKGD�U�A^ç��6I,ç���?�z9ç�y[RMU�A,w&Z]h&q�I^A@P�A*A,��?GD��9ç��uçNPSH��ML�`�D�J7H�U�A_P�K�A*F!ç�ÛGA*e
F�D�P�A�H�B]��?0A�y$A	�0A	UOD�L6P�F*A	�GD�UxçNHCKMU�A*P�A	����A*e-ç��|��A*F	�xçNH��¤w&Z�â[Z]\&Z

zuç�y[RMU�A7â[â[Z]\&ö_^�ã¸ºvã	`,I�çA�P��I��8OxIT#�I�ßMIJâ>áTOWãH�8í
\6D�TMLNA�â[â[Z�â
P�?0H�I�P4Ib?rçNF�?�F	L�D�POP�A*P,ç�JCKMLNA	J7A	���a��?0A�J7H�e&RMLNA*P4eMA	KrçNF	��A*egy[UOD�KM?rç{�

F�D�L�L�`gç��|zuç�y[RMU�A7â[â[Z]\&Z� ?GD��4çNP
H�BbKGD�U��xçNF	RML�D�U�ç�����A	U�A*P��
?0A	U�A[quçNP�?0H�I¨Pxç�JCKMLNA�ç���çNP���HrL ç��Mh�J7H�e&RMLNA*P
��H�y$A	��?0A	U®ç���J7H�e&RMLNA�y[UOD�KM?0P�q&T�`�J7A�D��0PbH�B�H��ML�`���?0A�F*H��0P���U�R0F	��H�U�H�B]��?0A }?~�v��$ì ÷��
F	L�D�P�P-Z
zGH�L�LNH�I,ç��Mya��?0A1D�L�y$H�Uxç���?MJþKMU�A*P�A	����A*e�ç�����A*F	�xçNH��]�&Z��&qx��?0A6B�H�L�LNH�I,ç��My�F*H�eMA�P�?0H-I�P

?0H-IV��H�ç�JCKMLNA	J7A	������?0A�J7H�e&RMLNA�y[UOD�KM?tH��>��?0A�KMU�H�e&R0F*A	U�PxçNeMAH�B^H�RMU�eMA	J7H�D�K��
KML çNF�D��xçNH���ö
¡&39"x39"���� Ç ¾ #[Ã���"	 ∗ � � 3/����"&!�+



8M:�8

È Ã&" Ì  $���U.". Ø 3� �" ¿ %�3� �" ¿ +
È Ã&" Ì  $���U.".	� Ó !	"�#�Â ¾  �!>%_��" �-Ç #W%�Ä

��"	Ê Ø ��" ��Ç #�%�'������<Ñ�Ï7Ñ�+ � 3����O"�!�Ñ
Ï�Ñ9+�%�3� �" ¿ Ñ3�����*)�+

È Ã&" Ì  $���U.".	� Ó !	"�#�Â ¾  �!�%$� Ç ¾S� "���Â�"�!�Ä
��"	Ê Ø � Ç ¾6� "O��Â$"O!2'n�����9Ñ + � 3����O"�!�ÑCÏÑ+S%
3� �" ¿ Ñ>Ï�Ñ����	��)�+
� ?GD���I_ACP�A*A[qEçNP���?GD���K<HJç�����A	U�P���H5��?0A�Zn���E÷�Þ_D��0e|��?0A Y ��à0÷���Q[D�Uxç�D�TMLNA*P�D�U�A

yTç�Q$A	����H��?0A�F*H��0P���U�R0F	��H�U�P4H�BS��?0A�J7H�e&RMLNA*P-q=ç��rP�R0F�?�D
I@D*`���?GD��$Zn���E÷�Þ T�A*F*H�J7A*P
H�RM��KMRM�4TMR&�2A	U4B�H�U���?0A
I^A	T�F�D�J{J7H�e&RMLNA
D��0e�ç��MKMRM��TMR&�2A	U�B�H�U4��?0A
\��_ùU����A	�0eMA	U
J7H�e&RMLNA[Z6�¿�
��?0A^P�D�J7A1I_D�`$q Y �-à0÷��bT<A*F*H�J7A_H�RM��KMRM�6TMR&��A	U6J�RM��A�ñ�B�H�U ��?0A^I^A	T�F�D�J
J7H�e&RMLNA�D��0egç��MKMRM�4TMR&��A	U�J
RM��A�ñ�BdH�Ub��?0A�\��_ù5����A	�0eMA	U�J7H�e&RMLNA[Z

�¿����?0A4POD�J7A4I_D*`$q���?0A4BdH�L�LNH-I,ç��My�F*H�eMA4P�?0H�I�P^?0H�I���H�ç�JCKMLNA	J7A	���@��?0A4J7H�e&RMLNA
y[UOD�KM?gH�����?0A�F*H��0P�RMJ7A	U4P/çNeMA�H�B6��?0A�D�KMKML çNF�D��xçNH���ö
¡&3G"�3G"���� Ç ¾ #[Ã���"	 ∗ � � 3/����"&!�+È Ã&" Ì  $���U.". Ø 3� �" ¿ %�3� �" ¿ +
È Ã&" Ì  $���U.".	� Ó !	"�#�Â ¾  �!þ% È %#[¥$"�¦��ß"�Ê@"�!�Ä

��"	Ê Ø�È %�#$¥$"�¦��ß"�Ê@"�!�'�������Ñp+ � 3����O"�!�ÑCÏ�Ñ+S%�3� �" ¿ Ñ�Ï|Ñ��"���	)�+
È Ã&" Ì  $���U.".	� Ó !	"�#�Â ¾  �! %?� Ç ¾5� "�Ã	"*�N��"*!7Ä

��"	Ê Ø � Ç ¾5� "�Ã	"*����"*!�'n�����GÑ7Ï7Ñ + � 3��)��"�!�Ñ
ÏSÑ9+%�3� �" ¿ Ñ����i��)�+

ê ����?0ACF*H��0P�RMJ7A	U�PxçNeMA��?0ATMR&�2A	U�KML�D*`&P���?0AU�H�LNA7H�B@H�RM��KMRM��TMR&�2A	U�BdH�U���?0A
\��_ùU�Ké4A*F*A!ç�Q$A	U�J7H�e&RMLNA�D��0e�H�B(ç��MKMRM��TMR&�2A	UbB�H�Ub��?0ALç�J�D�y$A�QkçNA	I^A	U�J7H�e&RMLNA[Z

\@?0ArF*H�eMA�BdH�U���?rçNP�D�KMKML çNF�D��xçNH��BçNP7KML�D�F*A*e�ç��(��?0A�Ü/÷�íxvc÷�Þ*�{��q@Ü/÷�í-v�÷�Þ*��� ùcù qaÞø÷� 
��÷i� ¡3÷�Þ*�{��D��0e5��?0A�Þø÷���÷i� ¡�÷�Þ*��� ùcù Û0LNA*P�Z�\@?0A�D�KMKML çNF�D��xçNH��-çNP@P��OD�U���A*e5I,ç���?5��?0A4B�H�L�LNH�I¢�ç��MyC�¿I^H�F*H�JCJ�D��0eMP�q9D��0e�I_A�P��OD�U�����?0A�U�A*F*A!ç�Q$A	UbÛ0U�P���ö
0������ � #M�*"v4�£¤�6¥4!$"0Ã&"M��� "M!¨ �Ã[/fÐMÏ0Ï0Ï0Ï0������ � #M�*"v4�£¤�6¥@�x"�� Â2"�!þ �Ã[/ÙÐMÏ0Ï0ÏGÏ
¦ D�F�?|H�B6��?0A�D�KMKML çNF�D��xçNH��0P��OD�h$A*Pb�mI^H7KGD�UOD�J7A	��A	U�P-ö,à�� ù çNP�F*H�JCKMRMLNP�H�U�`gD��0egP�K<A*F��ç�ÛGA*P���?GD�����?rçNPgçNP���?0A�KMU�H���H�F*H�L�I^Aqç�����A	�0e ��H�R0P�A[Z§z0H�U��0H�I�q�ç��-çNP���?0A>H��ML�`
KMU�H���H�F*H�L�D*Q[D�ç�L�D�TMLNA[q^TMRM�%ç��CF�D���T�A�R0P�A*eèL�D���A	UC��H>F�?0H�H[P�A�P�H�J7A	��?rç��MytA	LNP�A å L ç�h$A¨ ��ù�H�U
�M��©9æ�q�Ib?0A	��I^H�U�hkç��MyrJ7H�e&RMLNA*P�BdH�U���?0A*P�AKMU�H���H�F*H�LNP�I,ç�L�L�T�A7D*Q[D�ç�L�D�TMLNA[Z
\@?0A�P�A*F*H��0e�KGD�UOD�J7A	��A	UbJ�R0P��^T�AaD�LNA	y�D�Lk©Eç���R&ñ5K<H�U��_��RMJ
T<A	U�q0D��0e�ç��^J
R0P��_?GD*Q$A
��?0A�POD�J7A�Q[D�L�R0AaBdH�U�T�H���?gD�KMKML çNF�D��xçNH��0P�Z

\@?rçNP@eMA	J7H�çNP_F*H�JCKrç�LNA*e�Ib?0A	� Y ÝbªM÷RçNP@A�ñMA*F	RM��A�ç�����?0A�TGD�P�Aae=ç�U�A*F	��H�U�`�H�B]H�RMU
P�H�RMU�F*A�F*H�eMA[Z,z4L���A	U��GD��xç�Q$A	L�`$qG`$H�RgF�D��rF�D�L�L Y ÝbªM÷�B�H�Ub��?0A*P�A��OD�U�y$A	��P�H��ML�`<ö
0������ � #M�*"v4�£�%
#	��"þ�-"�� Â2"�!é!$"0Ã&"M�O� "M!



8M:G:

ú®úRü�� �t«�´ ý�®þ¬�ûªÿB®Y¯)¯)°�±
ú�¯v¯)°)¬5±³²kû?¬9>W®
\@?rçNPeMA	J7H�D�KMKML çNF�D��xçNH��jçNPCD��è�6� ¦ TGD�P�A*eëQ$A	U�PxçNH���H�B4��?0A���D´�@D�ù6H|eMA	J7HMZ��m�
R0P�A*P���?0A�K<H�L�L ç��My�F	L çNA	���4KMU�H�y[UOD�JCJ�ç��My�KGD�UOD�e=ç�y[Jrq0Ib?rçNFO?g?GD�PbT�A*A	�rKMU�A*P�A	����A*e�ç��
��A*F	�xçNH��>á&Z�µ&Z�µ&Z

\@?rçNPgeMA	J7H�?GD�P���?0A�POD�J7AtD�KMK<A�D�UOD��0F*AëD�P���?0A���D��@D�ù6H(eMA	J7HMqaTMRM�-ç��"xXP
BdRM�0F	�xçNH��GD�L ç��¿`�çNP1J7H�U�AaF*H�JCKMLNA	��A[Z9zuç�y[RMU�A
â[â[Z���P�?0H�I�P^?0H�I�I^AaF�D���Q[D�U�`T<H���?���?0Aç�J�D�y$A�P/ç�¶�A�D��0e���?0A�BdUOD�J7A	UOD���A�H�B6��?0A�P�RMU�Q$A!ç�L�L�D��0F*A�F�D�J7A	UOD&Z

\@?0A�KMRMU�K<H[POA�H�B@��?rçNP
eMA	J7H�çNP���HrP�?0H-IÙ?0H-IÙI^A�F�D���ç�JCKMLNA	J7A	���D�BdH�U�JsH�B
P���U�A�D�J�ç��My|R0Pxç��My|H��ML�`|��?0A � Pxç�JCKMLNA � D�T0P���UOD�F	�xçNH��0PH���A	U�A*euT�`uD-é�ù_�VH�UxçNA	����A*e
KML�D��WB�H�U�J�B�H�U�e=çNP���Uxç�TMRM��A�F*H�JCKMRM�xç��My0qGL ç�h$A���� ¦ Z

�m����?rçNP6D�KMKML çNF�D��xçNH���q�I^A_eMA*F	L�D�U�A_H�K�A	UOD��xçNH��0P]BdH�U6T�H���?�F*H�����U�H�LMD��0e�e0D��OD4��UOD��0P��
K�H�U��@KMRMU�K<H[P�A*P-Z6\@?0A�F	L çNA	���,çNP^��?0A�D�F	�xç�Q$A�A	���xç��m`�D��0e�ç��@K�H�L�LNP^��?0A�P�A	U�Q$A	U^B�H�U@A�D�FO?
Pxç��My[LNA�ç�J�D�y$A[Z1\@?0A
��L çNF*A�eMA*F	L�D�UOD��xçNH��0P�D�U�A�P���UOD�ç�y[?��4BdH�U�I@D�U�e2ö
%.�Â030�ß"cÂ0#�Ã-#$/G. ¾ §
�*"$¡03�"[�2Ã�"� � À  *" � � Ç ¾ #[Ã���"	 2+
"��$3$% È %C#$¥�" ( .�!�%C#[ §�· Ì ¦1/[ÍxÎ*Ï × +
�O�S �"G!n��#�ÃM"��¸��" ��Ç #	% §
� Ç ¾ #[Ã���"	 �¥M"� È %�#&¥M"�'����  fÊ4�dÂ0 Ó Ñ(���] Ó "$�¿¥ Ó  �ÑÈ %C#$¥�" ( .�!�%C#[ f���<)6+
���] i�x"$ È %�#G¥G" � �mÚ�"_'����  fÊ4�dÂ0 Ó Ñ(���] Ó "���¥ Ó  �)]+
���] é�	"� ( !�#�%7" � #� *" '����  ¹�m!�#�%7" � #� *"2)6+× +× +

\@?0A�H��ML�`�RM�0A�ñ�K�A*F	��A*e�BdA�D���RMU�A�F*H�RMLNe�T�A4?0H-I ��?0A4BdUOD�J7A	UOD���A�çNP_U�A	y[RML�D���A*e2Z,�¿B
��?0A�F	L çNA	����çNP���?0A�D�F	�xç�Q$A4A	���xç��m`$q�Ib?�`CP�?0H�RMLNeCI_Ab�0A*A*e�DaÜ/÷	à�
�ÞÉÝ Y ÷�º<Ý-à0÷4H�K<A	UOD��xçNH��t»
z4BÉ��A	U�D�L�LEq&��?0A�F	L çNA	����F�D���K<H�L�L<B�H�U*ç�J�D�y$A*P�D�PbH�BÉ��A	�rD�PXç��beMA*Pxç�U�A*P�q0D��0e�eMA	K�A	�0e=ç��My
H�����?0Aa�0A	�¿I_H�U�hAç��My�F*H��0e=ç��xçNH��0P-q=ç��_I,ç�L�L�D�L�I@D*`&Pby$A	�@RMK5��H���?0A�eMA*Pxç�U�A*e5��RMJ
T<A	U�H�B
BdUOD�J7A*P4K�A	U�POA*F*H��0e2Z���R0F�?|BdRM�0F	�xçNH��GD�L ç��¿`gF�D��>A�D�Pxç�L�`�T�ALç�JCKMLNA	J7A	����A*e>T�`�J7A�D��0P
H�BbD7�xç�J7A	ULç��>��?0AF	L çNA	����q2Ib?0H[POAD�F*F	RMUOD�F	`>F�D��>T<A���U�R0P���A*e�D���D�y[UOD���RML�D�Uxç��m`>H�B�q
POD�`|â-å�â�æ[æ7H�B�DCPOA*F*H��0e2Z
¼ `qç�JCKMLNA	J7A	���xç��MytD��èH�K<A	UOD��xçNH��ëBdH�U
P�A	���xç��Myg��?0A7BÉUOD�J7A	UOD���A[q6I^A�P�?0H�Ié��?GD��

I_A�LNA	�_��?0AaP�A	U�Q$A	UbA	�&BdH�U�F*A���?rçNP_KGD�UOD�J7A	��A	U�Z1\@?0AaU�A�D�P�H���çNP^B�H�RM�0e6ç��5��?0A�I_D*`5H�RMU
��A*P���I_A	T<F�D�JsBÉRM�0F	�xçNH��0P-ö�`$H�RuF�D���K<H�L�Lvç���BdH�U�ç�J�D�y$A*P
D�P�H�BÉ��A	�uD�P�`$H�RuI_D�����q9ç��
I,ç�L�L,H��ML�`>eMA	L çNA	Q$A	U���?0A	JÆD��4ç���P�F	RMU�U�A	����BdUOD�J7A	UOD���A[Z ¨ Pxç��My���?rçNP�B�A�D���RMU�A[q I_ALNA	�
��?0AF	L çNA	����K�H�L�L6BdH�U�D7�0A	I¶ç�J�D�y$ACD���H��0F*A�ç���?GD�P�e=çNP�KML�D�`$A*e>��?0A�KMU�A	QkçNH�R0P�ç�J�D�y$Aç��?GD�PU�A*F*A!ç�Q$A*e2Zu�¿B®ç��K<H�L�LNP��H|A�D�U�L�`$q�ç��I,ç�L�L@?GD*Q$A���H|I@D�ç��CRM���xç�L@��?0A�I^A	T�F�D�J
P�A	U�Q$A*P
��?0A7�0A�ñ&��ç�J�D�y$A[Zr\@?rçNP�I_D�ç��xç��My>T�A	?GD*QkçNH�U4çNP�A	�&B�H�U�F*A*eëT�`t�6� ¦ q�T�A*F�D�R0P�A
��?0AEc÷	à�� Y Ý�c÷�H�K�A	UOD��xçNH��0P®çNP4DC�¿I^Hi�EI@D*`|H�K<A	UOD��xçNH��0P�q9D��0e���?0A�F�D�L�LNA	U4TMLNH�F�h&P�RM���xç�L
��?0A�U�A*P�RML��4D�U�Uxç�Q$A*P�Z
� A��0H���A�D�LNPOH���?GD��_��?0A®ç�J�D�y$Aae0D��OD�çNP,��UOD��0P�K<H�U���A*e�T�`�J7A�D��0P^H�B�Q[D�Uxç�D�TMLNA*P^H�B

�m`�K�AaÜ/÷�½¾�2÷�í���÷�¿EZ ½ àW÷�À�qGIb?rçNFO?�çNP_J�D�KMK<A*egç��[��CECk��HCDÁ¡3÷��	à�~$ÞÂ¿E������Ý�ÞÂÀ�Z�Z�Ã-àW÷�çNP
��?0A7H��ML�`t��L çNF*ACe0D��OD��m`�K�A�BdH�U�Ib?rçNFO?u�6� ¦ y[RGD�UOD�����A*A*P
��?GD�����?0A7e0D��OD�xXPLç�����A	U��GD�L



8M:0Á

zuç�y[RMU�A7â[â[Z��&öyÄ�Å�ÆÈÇxãJà�É�ç-ß!âËÊÂÉ�ÌÍ�Î�ÏJâ�âÐÊrÌAá5çbÉ�Ñ Ïgã�ÎnÎ8âËÊUßMã�Í�Ê�Ï�Ì2c



8M:¾Ò

Trç��mI,çNP�A�U�A	KMU�A*P�A	���OD��xçNH���I,ç�L�L_�0H��CP�R&�2A	U7D���`�D�L���A	UOD��xçNH��(H��è��?0A5U�A*F*A!ç�Qkç��My�?0H[P���q
U�A	y�D�U�e&LNA*P�P�H�B
��?0A�?GD�U�e&I@D�U�A[q�H�K<A	UOD��xç��My(P�`&P���A	J D��0e�KMU�H�y[UOD�JCJ�ç��My�L�D��My[RGD�y$A
R0P�A*egH�����?0A�F	L çNA	����D��0er��?0A�P�A	U�Q$A	U4A	�0e��EK�HJç�����P�Z

\@?0A�F*H�eMACH�Bb��?rçNP�D�KMKML çNF�D��xçNH��&çNP�B�H�RM�0eeç��t��?0A ��ì¸� ÷�í�à�Ó¾��� ùcù D��0e�Ü/÷�Þ�¡3÷�Þ*Ó¾��� ù�ù
Û0LNA*P�q»ç��|��?0ATGD�POA�e=ç�U�A*F	��H�U�`>H�B_H�RMU�POH�RMU�F*A�F*H�eMA[Z�\@?0A7D�KMKML çNF�D��xçNH��açNP�F*H�JCKrç�LNA*e
Ib?0A	� Y ÝbªM÷�çNP_U�RM��ç�����?rçNP@e=ç�U�A*F	��H�U�`$Z1z�L���A	U��GD��xç�Q$A	L�`$qM`$H�R�F�D��5F�D�L�L Y ÝnªM÷�H��ML�`CB�H�U
��?0A*P�A��OD�U�y$A	��P�ö
0i����� � #M�*"v4i£�%�#i�$"þ�x"�!���"�!iÔ Ã�����"&�] �Ô
\@?0AgA�ñ&A*F	RM�OD�TMLNA*P�D�U�ArF�D�L�LNA*e�Ü/÷�Þ�¡�÷�Þ*Ó�D��0eÕ��ì�� ÷�í-à�Ó6q�D��0e���?0A	`èA�ñ&K�A*F	��D|KGD	�

UOD�J7A	��A	UaIb?rçNF�?�P�K�A*F!ç�ÛGA*P���?0A
KMU�H���H�F*H�L6��H7T�A�R0POA*e�D��0er��?0A�K<H�U��a��RMJ
T<A	U�Z�\@?rçNP
KGD�UOD�J7A	��A	U�J
R0P��bT�A�KMU�H-QAçNeMA*egç��rD��r�6� ¦ �GD��xç�Q$AaBdH�U�J�D���qMPOH
I_A�P��OD�U��@��?0A�D�KMKML ç{�
F�D��xçNH��0PaD�P@BdH�L�LNH-I�P�ö
0i����� � #M�*"v4i£¤�)¥_�-"�!x��"�!iÔ Å9 xÃ[/ − /�ÐMÏGÏ0Ï0Ï Å0i����� � #M�*"v4i£¤�)¥bÃ�����"&�  �Ô~Å9 xÃ[/ − /�ÐMÏGÏ0Ï0Ï Å

ú®úRü*Ö × ØE� û?¬9>W® �,ÿ%ÿ?¯)°�Ù]�¢²2°)®Y±
\@?0A�A���zfeMA	J7H�çNPaH�RMUaJ�D�ç���eMA	J7H��0P���UOD��xçNH��uD�KMKML çNF�D��xçNH���Z��m��KMRM��P���H���?0A���A*P��
D�L�L���?0A4BÉRM�0F	�xçNH��GD�L ç��m`5H�B]H�RMUbF*H�JCKrç�LNA	U�D��0e�P�?0H�I�P@?0H-I���H�R0P�A�A	Q$A	U�`CBED�F*A	�@H�B ��?0A
P���U�A�D�J�ç��My�z�ù1�@eMA	Q$A	LNH�K�A*e-ç�����?rçNP���?0A*P/çNP�Z

\@?0ArJ�D�ç��jçNeMA�D�P7H�Ba��?rçNP�eMA	J7HeçNP��H�P���U�A�D�J e0D��OD�B�H�UC�¿I_HtP�A	KGD�UOD���Ag×GH-I�P
D�����?0ACP�D�J7AC�xç�J7A7D��0e���H�P�?0H-Ipç��tU�A�D�L��xç�J7AC��?0ACTGD��0e&I,çNe&��?ëR0P�A*e2ZC\@?0A	��q�I_A
FO?GD��My$Ag��?0A>ãaH���KGD�UOD�J7A	��A	U�P�H�B���?0A�D�KMKML çNF�D��xçNH���T�`�J7A�D��0P5H�B�H�RMU�zaù1��Z � A
FO?GD��My$A���?0A	JfIb?rç�LNAb��?0A�D�KMKML çNF�D��xçNH��6çNP�U�RM�M�rç��My
D��0e7I^AbJ7H��rç���H�U1��?0A�TGD��0e&I,çNe&��?
R0P�A*eqç��ëH�U�eMA	U���H�U�A*F*A!ç�Q$A�D5��RMJ7A	UxçNF�D�L_F*H��&Û0U�J�D��xçNH��ëH�B@��?0A�B�D�F	����?GD��
H�RMU�z�ù1�
F�D�L�LNP4?GD*Q$ALç��0eMA*A*e���?0A�eMH�F	RMJ7A	����A*egA��2A*F	��Z
¼ A*F�D�R0P�AH�B,L�D�FOhgH�B,�xç�J7A[q<I^A�?GD�Q$A�ç�JCKMLNA	J7A	����A*etH��ML�`ëç�Ú�Ñ�Ñ�gD�R0e=çNH�J7H�e��

RMLNA*P�B�H�U4��?rçNP�eMA	J7HMZ�\@?0A
KMU�H�e&R0F*A	U�D�R0e=çNH�A ¦ A�eMH�A*P�y$A	�0A	UOD���Ae0D��OD&q<Ib?rçNF�?qçNP
P���U�A�D�J7A*e5H�Q$A	U_��H
��?0A���?0AaF*H��0P�RMJ7A	U@D�R0e=çNH?A ¦ A T�`C��?0AÛA>��z�q[TMRM�_��?0A4e0D��OD4çNP
�0H���F�D�KM��RMU�A*e>T�`�D�J�çNF	U�H�KM?0H��0A[q�D��0e¸çNP4�0H��aB�A*er��H���?0AP�H�RM�0e�F�D�U�e2Z��aH�I_A	Q$A	U�q
��?0ArD�J7H�RM����H�Bae&RMJCJ
`�e0D��OD|y$A	�0A	UOD���A*e(T�`è��?0A´Ük}p� �BA ¦ A�çNPaêWR0P���D�PL�D�U�y$A
D�PLç���I_H�RMLNetT�A�ç�����?rçNP$A ¦ A�I^H�RMLNe�U�A�D�L�L�`>T�ACF�D�KM��RMUxç��My�BÉU�H�J}D5J�çNF	U�H�KM?0H��0A[Z
\@?0A�ÜMð�~��$í-v�Ý�Ý�Þ�v[A ¦ A U�A	yTçNP���A	U�P���?0ACD�J7H�RM����H�B_e0D��OD�U�A*F*A!ç�Q$A*e2q]D��0e�e=çNP�F�D�U�eMPç���Z�\@?0A	U�A�B�H�U�A[q2��?0A*P�Ae&RMJCJ
`>D�R0e=çNH�A ¦ A�P�D�U�A�y$H�H�e|A	�0H�RMy[?>B�H�U���?0AKMRMU�K�H[P�A
H�B�A	Q�D�L�RGD��xç��My���?0AaBdA�D�P/ç�Trç�L ç��¿`�H�BSH�RMU�P�H�L�RM�xçNH���Z
zuç�y[RMU�Aaâ[â[Z ÞaP�?0H�I�P6��?0A1J�D�ç��CD��0e���?0A^P��OD��xçNP��xçNF*P6I,ç��0eMH�I�PSH�B0��?rçNP6eMA	J7HMq�Ib?rç�LNA

zuç�y[RMU�A7â[â[Z¼áCP�?0H�I�P���?0A�ç�J�D�y$A�QAçNA	I_A	U4I,ç��0eMH�IcD��,ç���P��CP�RMKMK�H�U���A*e�Pxç�¶�A*P�Z
\@?0A�ß ¨ ��H�B0��?rçNP6D�KMKML çNF�D��xçNH���çNP]�OD�ç�LNH�U�A*e
A*P�K�A*F!ç�D�L�L�`���HaD�L�LNH�IèR0P ��H���A*P��6D�L�L���?0A

zaù1�6B�A�D���RMU�A*P_H�B H�RMU_P�H�L�RM�xçNH���Z ê ����?0A4?0H�Uxç�¶�H����OD�L2Dxñ=çNP_H�B���?0A�P��OD��xçNP��xçNF*P,I,ç��0eMH-I
I_A�P�?0H�I¨��?0A5�xç�J7A[q1J7A�D�P�RMU�A*e�ç���P�A*F*H��0eMP7DxBd��A	U��?0A5P��OD�U��H�Ba��?0A�D�KMKML çNF�D��xçNH���q
D��0e���?0A7Q$A	U��xçNF�D�L_Dxñ=çNP�P�?0H�IÙ��?0AC��?MU�H�RMy[?MKMRM��q J7A�D�P�RMU�A*eaç��àA�Trç���P�K�A	U�P�A*F*H��0e2Z



8M:á

zuç�y[RMU�A7â[â[Z Þ0ö¢â|ãrîÙçbÉ�Ñ%Ïda³Ñ�ã�ÊäÌeã�Ì9ç�à�Í�ã�Í�ÊSà�Í�ÊVßPà�è5ÊäÌ<çnÏJè(à�c



8M:�å

zuç�y[RMU�A7â[â[Z¼á&ö¢â|ãrîéçdÉ�Ñ Ïba�ÊäÑ�ã�ábÉ4Ø"ÊÂÉPè_É�æ4è5ÊäÌ9çbÏJè_c

�Aç��0F*A�I_ArP���U�A�D�J�RM�0F*H�JCKMU�A*P�P�A*e�ç�J�D�y$A*P5D��RMK���Hà�[ærBdUOD�J7A*PCK�A	UCP�A*F*H��0e���?0A
��?MU�H�RMy[?MKMRM�aH�BSH�RMU�D�KMKML çNF�D��xçNH��|F�D��rT�AEç�Rrç���A�?rç�y[?�Z
¼ `�J�RML��xç�KML�`kç��Myè��?0Ar��RMJ
T<A	U�H�B�K<H[POPxç�TMLNArF*H�J�Trç��GD��xçNH��0P�H�B�Q[D�L�R0A*PCB�H�U7��?0A

Q[D�Uxç�D�TMLNA�D�����Uxç�TMRM��A*PaH�BSH�RMU�zS���è©DCECjP�K�A*F!ç�ÛGF�D��xçNH���qMB�H�U�A�D�F�?>ãaH���LNA	Q$A	LEqGD��0e�T�`
D�eMe=ç��My���?0A	J���H�y$A	��?0A	U6DxBd��A	U�I_D�U�eMP�q�I_A,P�A*AS��?GD�� H�RMU6D�KMKML çNF�D��xçNH���F�D���P���U�A�D�J�I,ç���?
e$���K�H[P�Pxç�TMLNA�KGD�UOD�J7A	��A	UaP�A	���xç��My$P�Z1\@?0A*POA�D�U�A���H�HJ�D���`���HCyTç�Q$A�D��rH�Q$A	U�QkçNA	IkH�B
��?0A@��?0A*H�U�A	�xçNF�D�L9TGD��0e&I,çNe&��?7U�A�ç�Rrç�U�A	J7A	���^H�B�A�D�F�?�H�B<��?0A	Jrq�P�HaI^A4H��ML�`�P�?0H-I�?0A	U�A
?0H-I���H7F�D�LNF	RML�D���A�ç���Z

\@?0A�TGD��0e&I,çNe&��?ëU�A�ç�Rrç�U�A*etT�`���?0A�ç�J�D�y$A���UOD ä F�çNP�eMA	��A	U�J�ç��0A*eëT�`���?0A�Pxç�¶�A



8M:2é

H�B^��?0A�ç�J�D�y$A*P�D��0e>T�`>��?0A�BÉUOD�J7A7UOD���A[Z��Aç��0F*ACI^A7P���U�A�D�J�ç�J�D�y$A*PLç��´ê���¤ ù"ëbì�í
BdH�U�J�D���q@��?0A�Pxç�¶�ArH�B
D���ç�J�D�y$A[q@J7A�D�P�RMU�A*e�ç��(T�`���A*P-qXçNPgâ[Z¼á��xç�J7A*P�ç���P���RMJ�T�A	U
H�B�Krç�ñ&A	LNP�Z>\@?0A�ç�J�D�y$A5��UOD ä F[qvç��ëTrç���P-q(çNP
��?0A	��F�D�LNF	RML�D���A*e�DxBd��A	U
��?0A�B�H�L�LNH�I,ç��My
BdH�U�J
RML�D&ö

Ti = imageWidth ∗ imageHeight ∗ 1.5 ∗ framerate ∗ 8
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