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Activation

Inhibition

Binding of A and B.

Modification of A through phosphorylation.

C is a kinase and D a phosphatase.

Stochiometric conversion of A into B. ��������������� �� "!$#&%� "����� �(')! %� +*-,������/."0

1

1

2

3

1 4
5

6

1 4
1�7 4

��v}���|r�i-� �b�b®xihgIihnVp��!wG©bsO��r�sG�|e|vxt�sG®¢r�ih�|r�i`��ihnVp�sGp�vxwunÒwG©���ihn2ihp�vxt-r�ih���|®ÇsGp�wur�ÂÃn2ihpþ¿Êwur�Ë � � �V�# oÅ

��v}���|r�i�jI�|ih�|vxthp���Ë�ihÂÄ��ihn2i`��~��|r�wup�ihv}n2��~:sGn2��v}nVp�ihr�suthp�vxwun2�Yv}nVª�wu®}ª�i`��v}n[p�e2iÈv}n|v}p�vÇsGp�vxwunÒwG©b���:wur��|®ÇsGp�vxwunB~2�2�
y
v}n|�Äp�e2i���r�sG�|e|vxt�sG®bt`wunVª�ihnqp�vxwun2���|r�wu��w���i`��¯qÂ98�wue|n � �V�� * !2���|r�i<��,WÅ�d�e2iO���:wur��|®ÇsGp�vxwunÒn2ihpþ¿Êwur�ËÒvx�$t`ihnVp�ihr�i`�
sGr�wu�|n2�Ás � ���G¸ � ����� �hµÍ²�:�~Ìr�i`���:wun2��v}¯|®xi{©»wur�p�e2iI�|e2w����|e2wur�Â/®ÇsGp�vxwunÆwG©:3q��w��u� � ��~¢���|~¢j��# oÅ¾d�e2i{�|e2w����|e2wur�ih®Çs`Â
p�r�sGn2�
©Ïihr��Ès%�|e2w����|e�sGp�i�©»r�wug p�e2iOË/v}n�su��i;8$v}n2��~<8$v}n>=$~Ewur?8$v}n�& p�wÃp�e2i�r�i`����wun2��i�r�ih���|®ÇsGp�wur 3q�:w�� ��~:¿e|vxt�e
v}n^p��|r�n"��su����i`�Èv}p��-�|e2w����|e�sGp�i{p�w 3q�:w��u��~]¯VÂ+¿cs�Â"wG©p�e2i<�|e2w����|e2wup�r�sGn2�
©Ïihr�su��i)3q��w���=$ÅBd�e2i{�|e2w����|e�sGp�su��i`�
3q�:w��u��~���sG�2��~�sGn2�<��sG�>=$~�suthp�v}n|���|�:wun 3q�:w��u�=<$�Twur 3q��w�� � <$��~VsGr�isG¯|®xi�p�w$r�ihª�ihr���i�p�e2i 92� É<wG©�|e2w����|e�sGp�i
p�e|r�wu�|��e%p�e2i��|e2w����|e2wur�ih®Çs�Â�~qp�e2ihr�ih¯qÂOv}n�suthp�v}ªusGp�v}n|� 3q��w��u��Å�d�e2i!suthp�v}ª�sGp�vxwun%wG©:p�e2i�Ë/v}n�su��i`��sGn2�I�|e2w����|e�sGp�su��i`�
vx��|ihp�ihr�g<v}n2i`�Ä¯qÂ%��v}��n�sG®x�c�|r�w�ª/vx� v}n|�Iv}n ©Ïwur�g{sGp�vxwun[sG¯�wu�|p�~|sGgIwun|�Iwup�e2ihr�p�e|v}n|����~/nV�|p�r�vxihnqp�s`ª�sGv}®ÇsG¯|v}®}v}poÂ�~���wu�|� y
®ÇsGp�vxwun{�|ihn2��v}poÂ�~q�|r�wu��r�i`����vxwunIwG©:p�e2i�t`ih®}®2thÂ/th®xi�~qsGn2�{suthp�v}ªqv}pþÂ<wG©gIihp�sG¯:wu®}vxt��sGp�eV¿�s`Â ��Åbd�e2i�|e2w����|e2wur�ih®Çs�ÂOp�eV�2�
©»�|n2thp�vxwun2��su��sGnÄv}nVp�ih��r�sGp�v}n|�I�|ihª/vxt`i�~|�|i`thvx� v}n|�IwunÃp�e2iY¯�su��vx��wG©�s�r�sGn|��i�wG©]�|eqÂ/��vxwu®xwu��vxt�sG®]sGn2�Ãihnqªqv}r�wun|gIihnqp�sG®
��sGr�sGgIihp�ihr��!¿e2ihn�v}pcvx��sG�|�|r�wu�|r�vÇsGp�iÈ©»wur�p�e2i$t`ih®}®Ep�w<ihnVp�ihr�����wur��|®ÇsGp�vxwunBÅb��i`t`ihnVp¿cwur�Ë%e�su��|r�w�ªqvx�|i`�Äv}n2��v}��eVp��
v}nqp�w�p�e2i�gIi`t�e�sGn|vx��gI�ct`wun|n2i`thp�v}n|�Èp�e2i`��i���sGr�sGgIihp�ihr���p�w$p�e2i�|e2w����|e2wur�ih®Çs�Â�~/sG®}p�e2wu�|��eIg{sGnqÂ<wG©p�e2i�gIwu®xi`th�|®ÇsGr
�|ihp�sGv}®x�!r�ihg{sGv}n¾�|n|Ëqn2w�¿n8�ì� ~B��� ~2���2~ � � ~���# oÅ

>-> ò�?A@2BDCDE



� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

���� � ��� ���

���

	�
��� � � ���

���

�����

���

��������� ���

������ �! 

��� ��"

�������$#

��� ��� �!%

& � �

� �(' � ��#

��)

���

* �,+.- 1�!/�+10��!/�+1��2436547

*�8 9,:

* ��+.-.;

< 8 9 1

*�8 9�=

1?> � 4

*�8 @19 5A3

��v}���|r�iTj � (Yihpo¿cwur�ËÀwG©�Ë�ihÂÓ��ihn2i`��~��|r�wup�ihv}n2��~$sGn2�¼r�ih���|®ÇsGp�wur�ÂÀv}nVp�ihr�suthp�vxwun v}nVª�wu®}ª�i`� v}n p�e2iÒv}n|v}p�vÇsGp�vxwun�wG©
���:wur��|®ÇsGp�vxwun[v}n+°�Î]¸W¶|¹hº»´9µÜ´Ç¸hÅbd�e2iÈt`wunVp�ihnqp��$wG©�p�e2i�¯:w`É¾�|ihn2wup�v}n|�%p�e2i��|e2w����|e2wur�ih®Çs`Â[sGr�i-�|ihp�sGv}®xi`�¾v}n !2���|r�iÈ�2Å
lþn{wur��|ihr�p�w-v}g<�|r�w�ª�i�p�e2i�®xih��v}¯|v}®}v}pþÂIwG©:p�e2i !2���|r�i�~Vp�e2i�t`wunVp�r�wu®:wG©Ep�r�sGn2��thr�v}�|p�vxwun%¯qÂOp�e2i!��v}��g{s�©Ïsuthp�wur��)�CBÒsGn2�
��� e�su�¯:i`ihn¾r�ih�|r�i`��ihnVp�i`�[v}g<�|®}vxthv}p�®}Â�~2¯qÂÄsGn|n2wup�sGp�v}n|�%p�e2i��|r�wugIwup�ihr!¿v}p�e¾p�e2i���v}��g{s�©Ïsuthp�wur!v}n¾ÐV�2i`��p�vxwunBÅ

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 �

d�e2iÃt`wug<�|®xiWÉ v}poÂTwG©�p�e2iI�|e2w����|e2wur�ih®Çs`Â�~Ìv}n^t`wug<��sGr�vx��wun^¿v}p�e^p�e2iIpo¿cwGyot`wug<��wun2ihnqpI��Â ��p�ihgI�È�2����sG®}®}Â r�iWy
���:wun2��v}¯|®xi!©»wur���v}��n�sG®�p�r�sGn2��� �2thp�vxwun�v}nÃ¯�suthp�ihr�vÇs ~qr�iD9�i`thp���p�e2i�v}g<�:wur�p�sGn2t`i�wG©Bp�e2i��|i`thvx��vxwunÄp�w�t`wug<g<v}p�p�e2i�t`ih®}®
p�wÈ����wur��|®ÇsGp�vxwun�� �� oÅ�d�e2i!t`ih®}®2g-�2��pÊ¯�sG®ÇsGn2t`i�p�e2ir�vx��Ë�wG©E�|n|n2i`t`i`����sGr�v}®}ÂOv}n|v}p�vÇsGp�v}n|�Os$�|r�wqt`i`����p�e�sGpÊt`wun ©Ïihr���s���iWy
r�vxwu�2�c��r�w�¿p�e�� vx��su� ª�sGnVp�sG��i�sG�VsGv}n2��pÊp�e2i!r�vx��ËIwG©Br�i�suthp�v}n|��p�w/wÈ®ÇsGp�i�p�w�s-� vx��r��|�|p�v}ª�i$t�e�sGn|��iYv}n%ihnqªqv}r�wun|gIihnqp�sG®
t`wun2� v}p�vxwun2��Å�lþnOp�e|vx��r�ih�:wur�p�~�¿Êi���v}g<�|®}vÍ©9Â�p�e2i��|e2w����|e2wur�ih®Çs`ÂO¯VÂOt`wun2��vx�|ihr�v}n|�-wun|®}ÂOwun2i�Ë/v}n�su��i=*+8$v}n2��,ÌsGn2�<wun2i
�|e2w����|e�sGp�su��i * 3q��w��u� ,W~BsGn2�+¯VÂÒv}��n2wur�v}n|�¾p�e2iOv}nVp�ihr�gIi`� vÇsGp�i%��p�ih�2�$v}n p�e2iOp�r�sGn2�
©Ïihr$wG©��|e2w����|e�sGp�iOp�w 3q�:w��u�
* !2���|r�iO� ,WÅ�d�e|vx�$��v}g<�|®}v%!�t�sGp�vxwunT�|w/i`�$n2wup$sJÛEi`thp$p�e2iOi`����ihnVp�vÇsG®�©»�|n2thp�vxwun wG©�p�e2i��|e2w����|e2wur�ih®Çs`Â �YgIwq� �|®ÇsGp�v}n|�
p�e2i$�|e2w����|e�sGp�i�92� É�su��s-©9�|n2thp�vxwun¾wG©�p�e2i�t`wug<��ihp�v}n|�{suthp�vxwun¾wG©�Ëqv}n�su��i`��sGn2�Ã�|e2w����|e�sGp�su��i`��*9e2ihr�i?8$v}n2� sGn2�
3q�:w��u� , �ì���� oÅ��Ti�sG®x��wÈv}n2th®}�2�|i�wun2i�ihnVª/v}r�wun|gIihnVp�sG®E��v}��n�sG®z~ sG¯|¯|r�ihªqvÇsGp�i`�%p�w 3qv}��n�sG®z~q¿e|vxt�eÄsuthp��Êwun 8$v}n2� sGn2�
��p�v}g��|®ÇsGp�i`�!v}p���sG�|p�wu�|e2w����|e2wur�Âq®ÇsGp�vxwun �7��6# oÅ

* �,+.-.;

* ��+.- 1 6

< 8 9$1

*�8 @19 5A3

��v}���|r�iI� � 3qv}g<�|®}v%!�i`�T�|e2w����|e2wur�ih®Çs�ÂTv}nVª�wu®}ª�i`�"v}n °�Îc¸K¶2¹hº»´5µÜ´5¸Y���:wur��|®ÇsGp�vxwunBÅ%d�e2iIv}nVp�ihr�gIi`� vÇsGp�iÃ��p�ih�2�Èv}nTp�e2i
p�r�sGn2�
©ÏihrÄwG©È�|e2w����|e�sGp�iÒp�w 3q�:w��u��e�s`ª�iÒ¯:i`ihn¼t`wug<�|v}®xi`�Àv}nVp�wÆsT��v}n|��®xi���p�ih�BÅ ��wur�i`w�ª�ihr�~Ys"��v}n|��®xi�Ëqv}n�su��i
*+8$v}n2�=,W~|�|e2w����|e�sGp�su��i * 3q��w��u� ,W~�sGn2�¾ihnVª/v}r�wun|gIihnVp�sG®Ì��v}��n�sG® * 3qv}��n�sG® ,!sGr�i�p�sGË�ihn¾v}nVp�w%sut`t`wu�|nVp�Å

d�e2i^t`wug<��wun2ihnqp��+wG©Op�e2i"�|e2w����|e2wur�ih®Çs`ÂÑsGr�iTp�e2ihgI��ih®}ª�i`��r�ih���|®ÇsGp�i`� wun p�e2iTp�r�sGn2��thr�v}�|p�vxwun�sG®O®xihª�ih®-¯qÂ
3q�:w��u��<���sGn2�½sÒnq�|g-¯:ihr%wG©��|r�wup�ihv}n2�{� v}r�i`thp�®}ÂÆwurIv}n2� v}r�i`thp�®}ÂÆt`wunVp�r�wu®}®xi`�¼¯VÂ 3q�:w��u��<$� * !2���|r�i[j�,WÅÓd�e2i
p�r�sGn2��v}p�vxwun yo��p�sGp�iIr�ih���|®ÇsGp�wur-��¯|r = �é���# b�|®Çs`Â �-s%Ë�ihÂ�r�wu®xi�~]v}n p�e�sGp�v}p�r�ih�|r�i`����i`�$p�e2iIiWÉ �|r�i`����vxwun wG©Y¸ ��������ÅElon
su�|� v}p�vxwunB~¢v}p�r�ih�|r�i`����i`��p�e2iO��ihn2i�¸K´ � ��~:¿e|vxt�e"t`wq�|i`��©»wur$p�e2iI��v}��g{s%©zsuthp�wur ����� v}r�i`thp�v}n|�¾p�e2iOp�r�sGn2��thr�v}�|p�vxwun
wG©���´ 
	��~¢¸ ���
����~EsGn2� ¸K´ ���ÊÅ:�!¯|r = sG®x��wÄt`wunVp�r�wu®x�Èp�e2i�iWÉ �|r�i`����vxwun wG©�wup�e2ihr�p�r�sGn2��v}p�vxwun yo��p�sGp�iOr�ih���|®ÇsGp�wurÈ��ihn2i`�
�ì���|~��G�2~/�u� ~V��6|~����# o~V���2t�e%su�c¸K´�
�$~/¸W´ 
��W~usGn2�)� ���h~�¿e|vxt�eÄsGr�i�v}nVª�wu®}ª�i`�Iv}n{p�e2i�r�ih���|®ÇsGp�vxwun%wG©:p�e2i�iWÉ/�|r�i`����vxwunIwG©
¸ �������¼©»r�wug v}p�� ���yo�|ih��ihn2�|ihnqp�|r�wugIwup�ihr�Å ��wur�i���sGr�p�vxth�|®ÇsGr�®}Â�~�¸K´�
�½t`wq�|i`��©Ïwur�s-r�ih�|r�i`����wur=* 3qv}n2��,�wG©b¸ �������
p�r�sGn2��thr�v}�|p�vxwun"sGn2�+sGnTsGnVp�vÍyzr�ih�|r�i`����wur+* 3qv}n2l ,WÅ��¼e2ihn"3qv}n2� vx�Yt`wug<�|®xiWÉ i`�Òp�w53qv}n2lK~v}p$t�sGn�n2w%®xwun|��ihr$¯|v}n2��p�w
� (Y��sGn2�{r�ih�|r�i`���Êp�r�sGn2��thr�v}�|p�vxwun�wG©�¸ ��������Å/���|r�vx��s � (��!yz¯|v}n2� v}n|���|r�wup�ihv}nÃr�ih�|r�i`����v}n|��p�e2i!p�r�sGn2��thr�v}�|p�vxwun�wG©
p�e2i-¸K´�
A��Áwu�:ihr�wun��ìj# oÅ�lþn%su�|� v}p�vxwunB~ p�e2i�iWÉ/�|r�i`����vxwun%wG©Ê²V¹D��°ÆsGn2�{gIw���pcwG©Ep�e2iYwup�e2ihrÊ��ihn2i`�ÊgIihnVp�vxwun2i`��sG¯:w�ª�i
vx��:w���v}p�v}ª�ih®}Â�wurn2ih�VsGp�v}ª�ih®}Â¾t`wunVp�r�wu®}®xi`�[¯VÂ53q��w��u�=<$�/�ìj��# oÅ

�Yw�¿±�|w/i`�-p�e2i%�|i`thvx��vxwun^p�w�ihnVp�ihrO���:wur��|®ÇsGp�vxwun wur�t`wunVp�v}nV�2iÃª�ih��ihp�sGp�v}ª�iÃ��r�w�¿p�eÁihgIihr���i{©9r�wug p�e2i`��i{v}n y
p�ihr�suthp�vxwun2���¬d�e|r�i`iO©»i`i`� ¯�sut�Ë ®xwqwu�2��sGr�i<��sGr�p�vxth�|®ÇsGr�®}Â v}g<��wur�p�sGnqp-©Ïwur�p�e2i{sut`th�|g��|®ÇsGp�vxwunÁwG© 3q�:w��u��<$��~]sGn2�
p�e2ihr�ih¯qÂ%p�e2i�suthp�v}ª�sGp�vxwunÄwG©�p�e2i!p�r�sGn2��thr�v}�|p�vxwun[wG©b¸K´ ���"sGn2�%p�e2i$t`wug<g<v}p�gIihnqp�p�w�����wur��|®ÇsGp�vxwun"�ì��� ~|j��# oÅ�� !2r���p
�:w���v}p�v}ª�i�©»i`i`� ¯�sut�Ë-®xw/wu�OsGr�vx��i`�]©»r�wug p�e2ic�|w�¿n|r�ih���|®ÇsGp�vxwun{wG©Ì²V¹D��°�©»wu®}®xw�¿v}n|�-sGn�v}n2thr�i�su��i�v}n�p�e2iÊt`wun2t`ihnqp�r�sGp�vxwun
wG© 3q�:w��u�=<$�¢Å/d�e|vx�c®xi�su�|�cp�w�sGnÃv}n2thr�i�su��i`�ÄiWÉ/�|r�i`����vxwunÃwG©�¸W´ � � sGn2�{p�e2ihr�ih¯qÂ���´�
���~V¿e|vxt�eÃ©»�|r�p�e2ihr���p�v}g-�|®ÇsGp�i`�
�|e2w����|e2wur�Â/®ÇsGp�vxwunÁwG© 3q�:w��u��ÅBd�e2i{�|w�¿n|r�ih���|®ÇsGp�vxwunÁwG©-²V¹2��° sGn2�"�|�|r�ih���|®ÇsGp�vxwun wG©$¸K´ � ��sG®x��w¾��v}ª�iIr�vx��i<p�w�s
��i`t`wun2�{��w���v}p�v}ª�i�©»i`i`� ¯�sut�ËO®xwqwu�BÅÌ� �|i`thr�i�su��iv}nIp�e2i!t`wun2t`ihnVp�r�sGp�vxwun�wG©�²q¹D��°^¯qÂ 3q��w��u�=<$�T®xi�su�|��p�w�v}n2thr�i�su��i`�
p�r�sGn2��thr�v}�|p�vxwun¾wG© � ���h~2¸W´ 
A�W~/sGn2��¸K´�
�$Å =�i`t�sG�2��i-¸K´�
�ÓgI� (Y� vx�Ê��w/wur�®}ÂIp�r�sGn2��®ÇsGp�i`�Ãv}nÄt`wug<��sGr�vx��wunÄ¿v}p�e�¸W´ 
��
gI�:(���~�gIw���p 3qv}n2�½¿v}®}®�¯:iv}n�suthp�v}ª�sGp�i`�Ip�e|r�wu�|��e{e2ihp�ihr�w/� v}gIihr�v ��sGp�vxwunÃ¿v}p�e 3qv}n2lWÅ����Ês�t`wun2��i`Ðq�2ihn2t`i�~�©Ïwu®}®xw�¿�y
v}n|�<p�e2iY�|�|r�ih���|®ÇsGp�vxwun[wG©Ê¸K´ � ��~ 3qv}n2� r�ih�|r�i`����vxwun¾wG©]p�e2i?����yo�|ih�:ihn2�|ihnVp��|r�wugIwup�ihr�wG©Ê¸ ���
��� vx�cr�ih®}vxihª�i`�EÅbd�e2i
v}n2thr�i�su��i-v}n¾p�e2iÈt`wun2t`ihnqp�r�sGp�vxwun+wG© 3q�:w��u� p�ihn2�|�!p�w{sG�|��gIihnVpYp�e2i�92� É¾wG©��|e2w����|e�sGp�iÈp�e|r�wu�|��e�p�e2i��|e2w����|e2wGy
r�ih®Çs�Â�Å�� p�e|v}r���©Ïi`i`� ¯�sut�Ë¾®xw/wu�[v}nqª�wu®}ª�i`��sGn[v}n2thr�i�su��i�v}nT¸ �������½iWÉ/�|r�i`����vxwun�t�sG�2��i`�[¯VÂ"²V¹2��° �|w�¿n|r�ih���|®ÇsGp�vxwun
p�e|r�wu�|��e+p�e2i��|e2w����|e2wur�ih®Çs`Â�Å$d�e2i-©»i`i`� ¯�sut�Ë[®xw/wu�[vx��n2ih�VsGp�v}ª�i�~:¯�i`t�sG�2��i�v}n2thr�i�su��i`�Òt`wun2t`ihnVp�r�sGp�vxwun2�ÈwG© 3q�:w��u�
wu�|�:w���i`�$p�e2iOsut`th�|g-�|®ÇsGp�vxwun^wG© 3q��w��u�=<$��Å<=�i`��vx�|i`�$p�e2i�p�e|r�i`i�©Ïi`i`� ¯�sut�Ë[®xw/wu�2�YgIihnVp�vxwun2i`�"sG¯:w�ª�i�~:p�e2ihr�iIsGr�i
wup�e2ihrOiWÉ|sGg<�|®xi`��wG© *9n2ih�VsGp�v}ª�i ,�©»i`i`� ¯�sut�ËTv}n"p�e2i%����wur��|®ÇsGp�vxwun^n2ihpo¿cwur�Ë�~b���2t�e su��p�e2iIr�ih�|r�i`����vxwun^wG©!wG©���´�
��
sGn2�+¸ ��������p�r�sGn2��thr�v}�|p�vxwun+sGpe|v}��e[t`wun2t`ihnVp�r�sGp�vxwun2�$wG© 3q��w��u�=<$��Å

>-> ò�?A@2BDCDE



� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

d�e2i$sG¯:w�ª�i$�|i`��thr�v}�|p�vxwunÄwG©]p�e2i�v}nqp�ihr�suthp�vxwun2�v}n !2���|r�i�j�e�su�c¯:i`ihn{g��2t�e���v}g<�|®}v%!�i`� *9gIwur�i��|ihp�sGv}®x�c¿v}®}®�¯�i
��v}ª�ihnÄv}nÄ��i`thp�vxwun¾��,W~q¯|�|pcv}p���e2w�¿���sG®}r�i�su� ÂIp�e�sGp�v}nqp��|v}p�v}ª�i$�|r�i`� vxthp�vxwun2�wG©]p�e2i!��®xwu¯�sG®:¯:ihe�s`ª/vxwurwG©]p�e2i���Â/��p�ihg
g{s�Â¾¯�i�iWÉ/p�r�suwur�� v}n�sGr�v}®}Â�� v%${th�|®}p�p�w{g{sGË�i�Å!lþn[wur��|ihr�p�w{�|n2�|ihr���p�sGn2�Òe2w�¿Ñp�e2i-t�e2wuvxt`i-¯:ihpo¿ci`ihn+����wur��|®ÇsGp�vxwun
sGn2�^ª�ih��ihp�sGp�v}ª�iÄ��r�w�¿p�eÆihgIihr���i`��©9r�wug p�e2i%v}nVp�ihr��|®Çs`ÂÁwG©�p�e2iÃt`wug<��ihp�v}n|�Ò©Ïi`i`� ¯�sut�ËT®xw/wu�2��~Ì¿Êi%¿v}®}®c¯|�|v}®x�Ás
g{sGp�e2ihg{sGp�vxt�sG®bgIw/�|ih®�wG©�p�e2i�r�ih���|®ÇsGp�wur�Â�n2ihpþ¿Êwur�Ë sGn2����v}g��|®ÇsGp�iOp�e2i�¯�ihe�s�ªqvxwur�wG©�p�e2iO��Â ��p�ihg¾Å �Ti-�2��i�p�e2i
Ðq��sG®}v}p�sGp�v}ª�i[��v}g��|®ÇsGp�vxwun½gIihp�e2w/�Æ�|i`��thr�v}¯:i`�Æv}nÆp�e2i[sut`t`wug<��sGnVÂ/v}n|�"r�ih�:wur�p �}���# �©Ïwur<p�e|vx�<�|�|r��:w���i�~Ê¯�i`t�sG�2��i
Ðq��sGnVp�v}p�sGp�v}ª�i��2sGp�s<wun�Ë/v}n2ihp�vxt���sGr�sGgIihp�ihr���sGn2��gIwu®xi`th�|®ÇsGrYt`wun2t`ihnVp�r�sGp�vxwun2��sGr�i$gIw���p�®}Â¾sG¯2��ihnqp�Å

� ���������
	��	����� ������������	�������������������	���	 &:����������	�&�� ����	��½�&�	 �
d�e2iYÐV��sG®}v}p�sGp�v}ª�iY��v}g��|®ÇsGp�vxwunÃgIihp�e2w/�Iv}n��}���� vx��¯�su��i`�{wun�sÈth®Çsu����wG©B�|vxi`t`ih¿vx��iWyz®}v}n2i�sGr4*»�b�-,�� vÍÛEihr�ihnVp�vÇsG®Ei`ÐV��sJy
p�vxwun�gIwq�|ih®x�!p�e�sGp��|r�w�ª/vx�|i�sIt`w�sGr���iWyz��r�sGv}n2i`�[�|i`��thr�v}�|p�vxwun+wG©Ì��ihn2ihp�vxt-r�ih���|®ÇsGp�wur�Â�n2ihpþ¿Êwur�Ë ��Å�d�e2iÈ�b�^gIwq�|ih®x�
e�s�ª�iÈg{sGp�e2ihg{sGp�vxt�sG®Ì�|r�wu��ihr�p�vxi`�!p�e�sGpYsG®}®xw�¿ Ðq��sG®}v}p�sGp�v}ª�iÈ�|r�i`� vxthp�vxwun2�Ywun¾p�e2i-��p�i�su� Âqyo��p�sGp�i-sGn2�[p�r�sGn2��vxihnVp�¯�iWy
e�s�ªqvxwurIwG©!p�e2iÃ��Â ��p�ihg p�w�¯:i%g{su�|i�Å =cih®xw�¿È~b¿ci%��v}ª�i�s�¯|r�vxiW©����|g<g{sGr�Â wG©!p�e2iÃgIihp�e2wq�E~�©»w/th�2��v}n|�+wun p�e2i
�|i`��thr�v}�|p�vxwunÓwG©���ihn2ihp�vxt%r�ih���|®ÇsGp�wur�Â n2ihpo¿cwur�Ë/�I¯VÂ"�b� gIw/�|ih®x�5*»��i`thp�vxwun2�Ij Å}�ÄsGn2�Æj Åì��,�sGn2� p�e2iÃ�|r�i`� vxthp�vxwun2�
wu¯|p�sGv}n2i`�[p�e|r�wu�|��e[ÐV��sG®}v}p�sGp�v}ª�i���v}g-�|®ÇsGp�vxwun *»��i`thp�vxwun�j Åìj�,WÅ
��� ������������������� �!�#"�$%�����'&��)(*&�+%�#��,
d�e2iT� Â/n�sGg<vxt`�[wG©O��ihn2ihp�vxtTr�ih���|®ÇsGp�wur�Â n2ihpþ¿Êwur�Ë ��t�sGn�¯:i+gIw/�|ih®xi`� ¯VÂ�sÁth®Çsu���¾wG©O�|vxi`t`ih¿vx��iWyz®}v}n2i�sGr;*»�b�-,
� vÍÛEihr�ihnVp�vÇsG®Yi`ÐV��sGp�vxwun2�Iwur�v}��v}n�sG®}®}ÂÁ�|r�wu�:w���i`�Á¯VÂ½«Y®Çsu���IsGn2� 8ÈsG� Û�g{sGn �ì���� o~ÊsGn2�Á��ihn2ihr�sG®}v ��i`�Ó¯qÂ �Òi`��p�® �hº
²uµxÎ �ì�G�� oÅ�d�e2iÈi`Ðq��sGp�vxwun2��e�s`ª�iÈp�e2i$©»wur�g-.�/10324/6587:9<;:=�>�?@/6587A9<;:=B.#/69C.#/�DFEG9IHKJMLNJMO�9 *
� ,
¿e2ihr�i 7P0Q5R.�ST9VUVUVUT9W.#X�=�Y sGn2� ;P0Z5R[\ST9VUVUVU]9W[�^_=�Y sGr�i�ª�i`thp�wur��IwG©�t`ih®}®}�|®ÇsGrI�|r�wup�ihv}n½t`wun2t`ihnqp�r�sGp�vxwun2��Å½d�e2i
ª�sGr�vÇsG¯|®xi`� 7 r�ih�|r�i`��ihnVpÊp�e2i!��p�sGp�i�wG©Ep�e2i!r�ih���|®ÇsGp�wur�ÂI��Â/��p�ihg¾~�¿e2ihr�i�su�Êp�e2iªusGr�vÇsG¯|®xi`� ; r�ih�|r�i`��ihnVpÊp�e2i�v}n|�|�|p�p�w
p�e2iÈ��Â/��p�ihg¾Å�d�e2iO¸Wºz²�º ���W``¶ ²�º»´	��
|¸4*
� ,��|iD!2n2i�p�e2iÈr�sGp�iÈwG©Ìt�e�sGn|��i-wG©Ìp�e2iÈt`wun2t`ihnVp�r�sGp�vxwun .#/ su�p�e2i-� vÍÛ:ihr�ihn2t`iwG©]p�e2iYr�sGp�i$wG©]��Â/nVp�e2i`��vx� 24/6587A9<;a= sGn2�Ãp�e2iYr�sGp�i�wG©¢�|ih��r�su�2sGp�vxwun ?@/<587:9<;a=B.�/ wG©]p�e2iY�|r�wup�ihv}nBÅ�lþn%¿e�sGpc©Ïwu®}®xw�¿���~
¿ci�¿v}®}®¢su�����|gIiÈp�e�sGpp�e2i�v}n|�|�|p�ª�sGr�vÇsG¯|®xi`��sGr�iÈt`wun2��p�sGnqp�~E´zÎ ��ÎÇ~ -;b03c Å

d�e2i�©9�|n2thp�vxwun 2 /edgf X h#ikj f ^ h#iml f h#i vx��|iD!2n2i`��su�

24/W587:9<;a=%03n oqp@rts / ovu / o 587:9<;A=w9 *Ï��,

¿e2ihr�i s / oax E vx��s%r�sGp�iO��sGr�sGgIihp�ihr�~ u / o d�f X h#iyj f ^ h#izl|{ EG9TH4} s � ����¶qµ}²�º»´	��
 K¶A
³`º»´	��
�~EsGn2��~ s%�:w�����v}¯|®}Â
ihg<�|pþÂ-��ihp]wG©2v}n2� vxt`i`��wG©|r�ih���|®ÇsGp�vxwun�©»�|n2thp�vxwun2��Å�d�e2ibr�ih���|®ÇsGp�vxwun�©9�|n2thp�vxwun�vx�¢�|iD!2n2i`��v}nÈp�ihr�gI��wG©E¸Wº � � W¶A
³`º»´	��
|¸� � 9�� � d%f j f l�{ EG9TH4} ~2¿e2ihr�i

� � 5R.G��9<���v=�0P� H@9�.G� x ���@9EG9�.G�K�F���@9 sGn2� � � 5R.G�@9<���4=%0)HA>�� � 5R.���9<���]=wU *Ïj�,

d�e2i ��sGr�sGgIihp�ihr � � x E r�ih�|r�i`��ihnVp���s^p�e|r�i`��e2wu®x� t`wun2t`ihnVp�r�sGp�vxwun wG© . � Å � r�ih���|®ÇsGp�vxwun�©»�|n2thp�vxwun�t�sGn ¯�i
v}nqp�ihr��|r�ihp�i`�¾su��p�e2iYsGr�v}p�e|gIihp�vxtYi`Ðq�|v}ª�sG®xihnVp�wG©¢s =�wqwu®xi�sGn%©»�|n2thp�vxwun{r�ih�|r�i`��ihnqp�v}n|�<p�e2i�®xwu��vxtYwG©B��ihn2i�r�ih���|®ÇsGp�vxwun
�ì�G��~��J�� oÅ

d�e2iÊ©»�|n2thp�vxwun ?4/ vx���|iD!2n2i`�<sGn�sG®xwu��wu�2��®}Â�p�w 24/ ~uiWÉ t`ih�|pÌp�e�sGpÌ¿Êi��|ihg{sGn2��p�e�sGp ?4/<587:9<;:= vx�Ì��p�r�vxthp�®}Â���w���v}p�v}ª�i�Å
lþnÄsu�|� v}p�vxwunB~2v}nÃwur��|ihr�p�w�©»wur�g{sG®}®}Â%� vx��p�v}n|���|vx��e¾�|ih��r�su�2sGp�vxwun�r�sGp�i`�Ê©9r�wug���Â/nVp�e2i`��vx�Êr�sGp�i`��~q¿ciY¿v}®}®:�|ihn2wup�i$p�e2i
©Ïwur�gIihr¯VÂy��v}n2��p�i�su��wG© s Åb�Y�t�sGn�¯:iYi�su��v}®}Â%ª�ihr�v%!�i`�E~|¿v}p�e�p�e2iÈsG¯:w�ª�i-�|iD!2n|v}p�vxwun2��wG© 2 / sGn2� ? / ~|� vÍÛEihr�ihnVp�vÇsG®
i`Ðq��sGp�vxwun2�!wG©Ìp�e2i$©Ïwur�g *
� ,sGr�i��´ ��³ ����´5¸ ���oµÜ´ 
0��²��z�8�%��� �ì���|~2�G�2~�J�� oÅ

d�e2i�� Â/n�sGg<vxt�sG®:�|r�wu��ihr�p�vxi`�!wG©]p�e2i$�b� gIw/�|ih®x�ct�sGnÄ¯:i�sGn�sG®}Â!��i`�Ãv}nÄp�e2i O yo� v}gIihn2��vxwun�sG®E�|e�su��i$����sut`iY¯�w�É� 0 � S j UVUVU j � X ~ ¿e2ihr�i-ihª�ihr�Â � / ~ HtJMLNJ�O ~ vx�!�|iD!2n2i`��su�

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 6

� /\0 { .#/�� f h#i�� EkJM.#/�J����	�#/ }�9 *9� ,
sGn2� ���	��/ vx�!sO��sGr�sGgIihp�ihrY�|ihn2wup�v}n|�%s�g{sJÉ/v}g��|g t`wun2t`ihnqp�r�sGp�vxwun[©Ïwurp�e2i��|r�wup�ihv}nBÅ

«$v}ª�ihn p�e�sGp�p�e2i��|r�wup�ihv}nTihn2t`w/�|i`�+¯VÂ���ihn2i L e�su��
 / p�e|r�i`��e2wu®x� t`wun2t`ihnVp�r�sGp�vxwun2��~¢p�e2i O > H yo� v}gIihn2��vxwun�sG®
p�e|r�i`��e2wu®x��eVÂ/�:ihr��|®ÇsGn2i`� .�/ 0 ����/ ~ HIJ���/ J 
 / ~|��sGr�p�v}p�vxwun � v}nVp�w{eVÂ/��ihr�r�i`thp�sGn|���|®ÇsGr$r�ih��vxwun2��p�e�sGp�sGr�i-t�sG®}®xi`�
�����<²�´ 
|¸=�}��� ~��G�� oÅ ��wur�iÈ�|r�i`thvx��ih®}Â�~s<�|wug{sGv}n���� � vx���|iD!2n2i`�¾¯qÂ�� 0 � S j UVUVU j � X ~|¿e2ihr�i�ihª�ihr�Â�� / ~HtJFLNJMO ~/vx���v}ª�ihn¾¯qÂ�wun2iÈwG©�p�e2i�i`Ðq��sGp�vxwun2��¯:ih®xw�¿ �

� /\0 { .#/ � EgJF.#/��F� S/ }�9
� /\0 { .#/ � .�/\0 � S/ }�9
� /\0 { .#/ � � S/ �M.�/��M��/ }�9UVUVU *Ï��,
� / 0 { . / � �	� �/ �M. / J����	� / }�U

lo©¢©Ïwur!s<�|wug{sGv}n��Ò~|p�e2ihr�i-sGr�i-��wugIi L<9�� ~ HtJMLaJMO ~ HtJ��yJ 
 / ~|���2t�e¾p�e�sGp�� /�0 { .�/ � .#/\0 � �/ } ~|p�e2ihn�� vx�
t�sG®}®xi`�[s��	 "!$#&%(')!+*-,Ä�|wug{sGv}nBÅ 
 p�e2ihr�¿vx��i�~.� vx��t�sG®}®xi`�[s � ���u¶/µ}²�º ���$: � ���I²u´ 
Å

�Àe2ihn½ihª�sG®}��sGp�v}n|�"p�e2i¾��p�ih�Á©9�|n2thp�vxwun½iWÉ �|r�i`����vxwun2�{v}n *Ï��,�v}n¼sÒr�ih���|®ÇsGp�wur�ÂÓ�|wug{sGv}nB~ 24/ sGn2� ?4/ r�i`� �2t`i
p�w ���|gI�OwG©Yr�sGp�i�t`wun2��p�sGnVp���Å ��wur�iÃ�|r�i`thvx��ih®}Â�~�v}nÓihª�ihr�Â"r�ih���|®ÇsGp�wur�ÂÁ�|wug{sGv}n/�0� � ~ 2 / r�i`� �2t`i`�<p�w+��wugIi
132/ ��4�/65 { 24/W587 = � c�J 7 J87�9�7N} ~:sGn2� ?@/ p�w{��wugIi;: 2/ ��<I/65 { ?4/<587 = � c�J*7*J�789 7a} Å 4�/ sGn2� <I/
t`wu®}®xi`thp�p�e2i<��Â/nVp�e2i`��vx�ÈsGn2� �|ih��r�su�2sGp�vxwunTr�sGp�i`��wG©Êp�e2i��|r�wup�ihv}n v}nT� vÍÛEihr�ihnVpÈ�|wug{sGv}n2�ÈwG© � ÅÈlþp$t�sGn+¯:iOi�su��v}®}Â
��e2w�¿n"p�e�sGpOsG®}®bp�r�sJ�
i`thp�wur�vxi`��v}n�� gIwun2wup�wun|vxt�sG®}®}ÂTp�ihn2�"p�w�¿csGr��|�<s���p�sG¯|®xiI��p�i�su� ÂT��p�sGp�i 7 0>=?2?@BA�2 ~]p�e2i
ºz²���� �hº �<`h¶q´9µÜ´Ï¹D�W´9¶ �<~®}Âqv}n|�ÄsGp!p�e2i�v}nqp�ihr���i`thp�vxwun wG©Ìp�e2i O eVÂ/��ihr��|®ÇsGn2i`� .�/ 0�1 2/ @ : 2/ �ì���|~�G�2~��J�� oÅ�d�e2iÈp�sGr���ihp
i`Ðq�|v}®}v}¯|r�v}�|g ®xihª�ih® 1 2/ @ : 2/ wG©!p�e2i{�|r�wup�ihv}nÆt`wun2t`ihnqp�r�sGp�vxwun . / ��v}ª�i`�<sGn v}n2� vxt�sGp�vxwunÓwG©�p�e2i%��p�r�ihn|��p�eÆwG©���ihn2i
iWÉ �|r�i`����vxwun+v}n���Å4&�sG®}®DC 5 � =A0 { =?2E@BA�2!} p�e2iÃºz²�� � �`º:�W`h¶/´5µÜ´z¹D�K´9¶A� ¸ �hº�wG©F�ÒÅ�lo©EC 5 � =3G �IH0 { } ~:p�e2ihn sG®}®
p�r�sJ��i`thp�wur�vxi`��¿v}®}®Br�ihg{sGv}n�v}n���Å�lo©Ìn2wup�~ p�e2ihÂÃ¿v}®}®]®xi�s`ª�iJ��sGp!��wugIi$�:wuv}nVp�Å

lþnÆ��¿v}p�t�e|v}n|�T�|wug{sGv}n2��~ 24/ sGn2� ?@/ g{s�Â"n2wupO¯�iÄ�|iD!2n2i`�E~�¯�i`t�sG�2��iÄ��wugIiÄt`wun2t`ihnqp�r�sGp�vxwun2�%su�����|gIiÃp�e2ihv}r
p�e|r�i`��e2wu®x�+ª�sG®}�2i�Å �Òwur�i`w�ª�ihr�~]p�e2i�©9�|n2thp�vxwun2��g{s�Â[¯:iO� vx��t`wunVp�v}nq�2wu�2��ÅOlon wur��|ihr$p�w�t`wu��i�¿v}p�e p�e|vx�$�|r�wu¯|®xihg¾~
p�e2iY��Â ��p�ihg wG©]� vÍÛEihr�ihnVp�vÇsG®Ei`ÐV��sGp�vxwun2��*
� ,Ìvx�ciWÉ p�ihn2�|i`�{v}nqp�w�s-��Â/��p�ihg�wG©B� vÍÛ:ihr�ihnqp�vÇsG®:v}n2th®}�2��vxwun2��~V©»wu®}®xw�¿v}n|�<sGn
sG�|�|r�w�sut�e+wur�v}��v}n�sG®}®}Â[�|r�wu��w���i`�[¯VÂ ��v}®}v}�|�:w�ª"�}� 6|~����� oÅ ¨ ��v}n|�%p�e|vx����ihn2ihr�sG®}v ��sGp�vxwunB~:v}p�t�sGn�¯�i-��e2w�¿nÒp�e�sGp�~�v}n
p�e2iYt�su��iYwG©�sÈ��¿v}p�t�e|v}n|�I�|wug{sGv}nK�Ò~qp�e2i�p�r�sJ��i`thp�wur�vxi`��ihv}p�e2ihr�p�r�s`ª�ihr���iL�±v}n2��p�sGnqp�sGn2i`wu�2��®}Â%wurcp�ihn2�{p�w�¿csGr��|�!s
p�sGr���ihp�i`Ðq�|v}®}v}¯|r�v}�|g���ihpDC 5 � = ®xw/t�sGp�i`�<v}n<p�e2i���sGgIi�p�e|r�i`��e2wu®x�<eVÂ/��ihr��|®ÇsGn2i�su�D��Å��Yihr�i�~MC 5 � = vx�Ìp�e2i���g{sG®}®xi`��p
th®xw���i`��t`wunqª�iWÉ¾��ihp�v}n2th®}�2� v}n|�Ip�e2i$p�sGr���ihp�i`ÐV�|v}®}v}¯|r�vÇsIwG©¢r�ih���|®ÇsGp�wur�Â��|wug{sGv}n2�e�s`ª/v}n|�N� v}nÃp�e2ihv}r!¯�wu�|n2�2sGr�Â�Åblo©
C 5 � =OG �PH0 { } ~|p�e2ihn[p�e2i$p�r�sJ�
i`thp�wur�vxi`�!g{s`ÂÄr�ihg{sGv}n[v}n��ÒÅ�lz©Ìn2wup�~ p�e2ihÂÄ¿v}®}®B®xi�s`ª�iQ� sGp!��wugIi$��wuv}nqp�Å
��SR T $ � �����������VU��XWG& � ,v�����1��� ��, &��ZY � ���1(*� ����� ,
�Òw���p¢wG©2p�e2iÊp�v}gIi�~u�|r�i`thvx��iÊnV�|gIihr�vxt�sG® ª�sG®}�2i`�]©Ïwur]p�e2iÊp�e|r�i`��e2wu®x�OsGn2�-r�sGp�iÊ��sGr�sGgIihp�ihr��Ìv}n *
� ,¢sGr�iÊn2wup�s`ª�sGv}®ÇsG¯|®xi�Å
�Y�]st`wun2��i`Ðq�2ihn2t`i�~Gv}pBvx�En2wupB�:w�����v}¯|®xibp�wnV�|gIihr�vxt�sG®}®}ÂÈ��v}g��|®ÇsGp�ibp�e2i�¯�ihe�s�ªqvxwur]wG©�sc��ihn2ihp�vxt�r�ih���|®ÇsGp�wur�Â�n2ihpo¿Êwur�Ë:Å
�YsGp�e2ihr�p�e�sGn nV�|gIihr�vxt�sG®-ª�sG®}�2i`��~�¿Êi ���:i`thvÍ©»Â¼Ðq��sG®}v}p�sGp�v}ª�i t`wun2��p�r�sGv}nVp���wun p�e2i+��sGr�sGgIihp�ihr¾ªusG®}�2i`��Å�d�e2i`��i
t`wun2��p�r�sGv}nqp���~�e�s`ª/v}n|�Tp�e2iÄ©Ïwur�g wG©ÈsG®}��ih¯|r�sGvxt¾v}n2i`Ðq��sG®}v}p�vxi`��~�t�sGnÓ�2����sG®}®}Â ¯�i�v}n ©Ïihr�r�i`�Á©»r�wug ¯|vxwu®xwu��vxt�sG®��2sGp�s Å
d�e2ihÂÁsGr�i%iWÉ �|®xwuv}p�i`� ¯VÂTp�e2iÃ��v}g-�|®ÇsGp�vxwunÆgIihp�e2w/� p�w[�|r�i`� vxthpOp�e2iÃÐV��sG®}v}p�sGp�v}ª�iÄ� Â/n�sGg<vxt`�<wG©�p�e2iÃr�ih���|®ÇsGp�wur�Â
��Â ��p�ihg¾Å

d�e2i !2r���p�pþÂq�:iOwG©Êt`wun2��p�r�sGv}nVp���~Ep�e2iÄº�� � �W¸ �A�uµ �[´ 
0�<`h¶ ²�µ·´»º»´	�W¸W~]sGr�iOwu¯|p�sGv}n2i`�+¯VÂÒwur��|ihr�v}n|�Äp�e2i[
 / p�e|r�i`��e2wu®x�
t`wun2t`ihnqp�r�sGp�vxwun2�YwG©Ìp�e2i��|r�wup�ihv}n[ihn2t`w/�|i`��¯qÂÃ��ihn2i L ~:´ÏÎ���ÎÇ~Eg�F� S/ � UVUVU��F�	� �/ �����	� / 9 *	��,

d�e2i�p�e|r�i`��e2wu®x��v}n2i`ÐV��sG®}v}p�vxi`�Y�|ihp�ihr�g<v}n2i�p�e2i���sGr�p�v}p�vxwun|v}n|�ÃwG© � v}nVp�w<r�ih���|®ÇsGp�wur�Â[sGn2�¾��¿v}p�t�e|v}n|�{�|wug{sGv}n2��Å

>-> ò�?A@2BDCDE



��� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

d�e2i<��i`t`wun2��pþÂq�:iOwG©Êt`wun2��p�r�sGv}nqp���~Ep�e2i5�W`h¶/´5µÜ´z¹D�K´9¶A� ´ 
 �W`h¶|²uµ·´»º»´ �K¸W~Ewur��|ihr�p�e2i��:w�����v}¯|®xi�p�sGr���ihpÈi`ÐV�|v}®}v}¯|r�v}�|g
®xihª�ih®x�¾wG© .#/ v}n�� vÍÛEihr�ihnVp¾r�ih���|®ÇsGp�wur�Â �|wug{sGv}n2��� � � ¿v}p�e r�i`���:i`thp�p�wÁp�e2i p�e|r�i`��e2wu®x� t`wun2t`ihnqp�r�sGp�vxwun2��Å
=cvxwu®xwu��vxt�sG®}®}Â{���:i�sGË/v}n|�2~�p�e2i!i`Ðq�|v}®}v}¯|r�v}�|g v}n2i`Ðq��sG®}v}p�vxi`�c�|iD!2n2i!p�e2i���p�r�ihn|��p�e%wG©E��ihn2i!iWÉ �|r�i`����vxwun%v}nIp�e2i!�|wug{sGv}n
v}n<s!Ðq��sG®}v}p�sGp�v}ª�iÊ¿cs`Â�~Vwun�p�e2ic��t�sG®xi�wG©�wur��|ihr�i`��p�e|r�i`��e2wu®x�Ot`wun2t`ihnqp�r�sGp�vxwun2��Å���wur�i��|r�i`thvx��ih®}Â�~G©Ïwur�ihª�ihr�Â 1 / ��4 / ~
: /���<I/ ~2sGn2� 11/�9 : / H0 E ~|¿ciÈ���:i`thvÍ©9ÂÄwun2i�wG©�p�e2i�©»wu®}®xw�¿v}n|�{��sGv}r���wG©Ìv}n2i`ÐV��sG®}v}p�vxi`� �

Eg� 1 / @ : / �F� S/ 9� S/ � 11/V@ : /��F� �/ 9UVUVU *z��,� � �/ � 11/$@ : /�� � � �#/ U
d�e2iÈi`Ðq�|v}®}v}¯|r�v}�|g v}n2i`Ðq��sG®}v}p�vxi`�!t`wun2��p�r�sGv}n¾p�e2i�r�ih®ÇsGp�v}ª�i��:w���v}p�vxwun[wG©�� sGn2�¾v}p��p�sGr���ihp!i`Ðq�|v}®}v}¯|r�v}�|g ��ihp[C 5 � = Å

d�e2iYgIw/�|ih®x��wG©B��ihn2ihp�vxt�r�ih���|®ÇsGp�wur�Â%n2ihpo¿cwur�Ë/��p�r�i�sGp�i`�Ã¯VÂ{p�e2i���v}g��|®ÇsGp�vxwunÄgIihp�e2wq�Ãt`wun2��vx��p�wG©¢��p�sGp�iYi`ÐV��sJy
p�vxwun2�4*
� ,W~|���|�|�|®xihgIihnqp�i`�Ä¯VÂ%��sGr�sGgIihp�ihr�v}n2i`ÐV��sG®}v}p�vxi`�4*	��,csGn2� *z��,WÅ���ª�ihr�ÂÄ���2t�e `h¶|²uµÜ´9ºz²�º»´ ����b�+gIwq�|ih®Et`wur�r�iWy
���:wun2�|�Ìp�w�sY��ihp�wG©�`h¶|²�
�º»´»ºz²�º»´ ���Ì�b�ÄgIw/�|ih®x��t`wun2��vx��p�v}n|�ÈwG©��p�sGp�i�i`Ðq��sGp�vxwun2� *
� ,�sGn2�<s!��sGr�p�vxth�|®ÇsGrbt`wug�¯|v}n�sGp�vxwun
wG©ÌnV�|gIihr�vxt�sG®���sGr�sGgIihp�ihr!ª�sG®}�2i`��t`wun2��vx��p�ihnqp�¿v}p�e¾p�e2i���sGr�sGgIihp�ihr�v}n2i`ÐV��sG®}v}p�vxi`��Å
��R
 T $ � �����������VU���,@��(F$ ��������&��
�Bihp 7 ~�|iD!2n2i`�½wunÀ��wugIi¾p�v}gIiWyzv}nqp�ihr�ªusG® � EG9�� � ~�¯:i�s ��wu®}�|p�vxwun wG©-s Ðq��sGnVp�v}p�sGp�v}ª�i+�b� gIwq�|ih®Y�|i`��thr�v}¯|v}n|�Ás
��ihn2ihp�vxt<r�ih���|®ÇsGp�wur�Â+n2ihpþ¿Êwur�Ë:Å �|�|r�p�e2ihr�gIwur�i�~�sGpÈ��wugIiOp�v}gIiWyz�:wuv}nVp��h~ E�J � ��� ~ 7�5 � =;� ��ÅO� ÐV��sG®}v}p�sGp�v}ª�i
�|i`��thr�v}�|p�vxwunÒwG© 7 sGp���t`wun2��vx��p��wG©Ìp�e2iÈ�|wug{sGv}n��Ò~|���|�|�|®xihgIihnqp�i`�¾¯VÂÃp�e2i�r�ih®ÇsGp�v}ª�i��:w���v}p�vxwun[wG©"� sGn2� C 5 � = Å
�TiIt�sG®}®�p�e|vx�Èp�e2i `h¶|²uµ·´»ºz²�º»´����I¸Wºz²�º ��wG©cp�e2i<��Â ��p�ihg¾Å 
 n � EG9�� � ~¢p�e2i<��wu®}�|p�vxwunT��su����i`�$p�e|r�wu�|��e sÄ��i`Ðq�2ihn2t`i<wG©
�|wug{sGv}n2� � i 9VUVUVUT9 � ^ v}n � Å �Àe2ihn2ihª�ihr 7 ihnVp�ihr���s�n2ih¿��|wug{sGv}nB~|p�e2i���Â/��p�ihg±g{sGË�i`��s�p�r�sGn2��v}p�vxwun�p�wIs�n2ih¿
Ðq��sG®}v}p�sGp�v}ª�i!��p�sGp�i�Å�d�e2i!��i`ÐV�2ihn2t`i!wG©EÐq��sG®}v}p�sGp�v}ª�i!��p�sGp�i`��t`wur�r�i`���:wun2� v}n|�-p�w�p�e2i!��i`ÐV�2ihn2t`i!wG©E�|wug{sGv}n2�Êvx�bt�sG®}®xi`�
p�e2ig`h¶|²uµÜ´9ºz²�º»´ ���O¹ �D�/²���´	���wG©�p�e2i���Â/��p�ihg�wunÄp�e2i$p�v}gIiWyzv}nVp�ihr�ª�sG®zÅc��ª�ihr�ÂÃ��wu®}�|p�vxwun¾wG©ÌsOÐq��sGnVp�v}p�sGp�v}ª�iÈ�b�"gIwq�|ih®
t�sGn¾¯:i$�|n|vxÐq�2ih®}Â�sG¯2��p�r�suthp�i`��v}nVp�wÃsOÐV��sG®}v}p�sGp�v}ª�i�¯:ihe�s`ª/vxwur�Å

«$v}ª�ihn�sÐq��sG®}v}p�sGp�v}ª�i��b�{gIwq�|ih®qsGn2�Èv}n|v}p�vÇsG®qt`wun2� v}p�vxwun2�Bv}n�s�|wug{sGv}nQ� i ~Jp�e2i�sGv}g wG©\`h¶|²uµÜ´9ºz²�º»´����Ê¸W´ �O¶/µÍ²�º»´ ��

vx�-p�w¾�|ihp�ihr�g<v}n2iIp�e2i<�:w�����v}¯|®xi<Ðq��sG®}v}p�sGp�v}ª�iI¯:ihe�s`ª/vxwur��-wG©p�e2iI��Â/��p�ihg¾Å ��wur�i<�|r�i`thvx��ih®}Â�~¢�|ihn2wup�v}n|��¯VÂ	� p�e2i
��ihp�wG©Ê��wu®}�|p�vxwun2� 7�5 � = wG©�sG®}®�Ðq��sGnVp�v}p�sGp�v}ª�iI���ÁgIwq�|ih®x��t`wur�r�i`���:wun2� v}n|��p�wÃp�e2iOÐV��sG®}v}p�sGp�v}ª�iOgIw/�|ih®z~E���2t�e+p�e�sGp7�58E =z0 7 i � � i ~�p�e2i[sGv}g wG©$Ðq��sG®}v}p�sGp�v}ª�i¾��v}g��|®ÇsGp�vxwun½vx�<p�w�!2n2�Æp�e2i[��ihpIwG©$Ðq��sG®}v}p�sGp�v}ª�i¾¯:ihe�s`ª/vxwur��<p�e�sGp
sG¯2��p�r�suthp�©9r�wug ��wugIi 7 � �^Å

lþn½p�e2i+sut`t`wug<��sGnVÂ/v}n|�Ár�ih��wur�p�~�¿Êi�e�s`ª�iÒ�|i`��thr�v}¯�i`� sT��v}g-�|®ÇsGp�vxwun�sG®}��wur�v}p�e|g p�e�sGpÃ��ihn2ihr�sGp�i`��sT��ihpÃwG©
Ðq��sG®}v}p�sGp�v}ª�iÒ¯�ihe�s�ªqvxwur��Ã¯VÂÆr�i`th�|r���v}ª�ih®}Â½�|ihp�ihr�g<v}n|v}n|�ÓÐV��sG®}v}p�sGp�v}ª�iÒ��p�sGp�i`�ÄsGn2�½p�r�sGn2��v}p�vxwun2�{©»r�wug ÐV��sG®}v}p�sGp�v}ª�i
��p�sGp�i`��~Y��p�sGr�p�v}n|�¼sGp¾p�e2i Ðq��sG®}v}p�sGp�v}ª�i"��p�sGp�iTsu����wqthvÇsGp�i`� ¿v}p�e p�e2iTv}n|v}p�vÇsG®-�|wug{sGv}n �

i Å�d�e|vx��r�i`���|®}p���v}n s
º ��²�
|¸W´9º»´	��
 ����²�� �/~2s�� v}r�i`thp�i`�Ã��r�sG�|e¾wG©¢Ðq��sG®}v}p�sGp�v}ª�i$��p�sGp�i`��sGn2�Ãp�r�sGn2��v}p�vxwun2��¯:ihpo¿Êi`ihn¾Ðq��sG®}v}p�sGp�v}ª�i���p�sGp�i`��ÅÌd�e2i
p�r�sGn2��v}p�vxwun���r�sG�|e[t`wunVp�sGv}n2� `h¶|²uµÜ´9ºz²�º»´������W`h¶/´9µ·´z¹D�W´5¶A� ¸hºz²�º �K¸wurm`h¶|²uµ·´»ºz²�º»´����O³ :�³hµ �K¸WÅÊd�e2i`��i�g{s�ÂÄt`wur�r�i`����wun2��p�w
i`Ðq�|v}®}v}¯|r�v}�|g �:wuv}nVp���wur�®}v}g<v}pÈthÂ th®xi`�$r�i�sut�e2i`�+¯VÂ+��wu®}�|p�vxwun2�$v}n
� ~BsGn2�+e2ihn2t`iOv}n2� vxt�sGp�i�©9�|n2thp�vxwun�sG®�gIw/�|i`��wG©
p�e2i�r�ih���|®ÇsGp�wur�Â���Â ��p�ihg¾Å

�Á��i`Ðq�2ihn2t`i�wG©2Ðq��sG®}v}p�sGp�v}ª�i���p�sGp�i`�¢v}nÈp�e2i�p�r�sGn2��v}p�vxwun-��r�sG�|e�r�ih�|r�i`��ihnVp���s��|r�i`� vxthp�i`��ÐV��sG®}v}p�sGp�v}ª�i�¯�ihe�s�ªqvxwur�wG©
p�e2i���Â/��p�ihg¾Å�lþpbe�su�Ê¯�i`ihn%�|ihgIwun2��p�r�sGp�i`�{p�e�sGpcp�e2i�p�r�sGn2��v}p�vxwun{��r�sG�|e{��ihn2ihr�sGp�i`�Ã¯qÂ�p�e2i���v}g-�|®ÇsGp�vxwun�sG®}��wur�v}p�e|g
t`w�ª�ihr���sG®}®ÈÐq��sG®}v}p�sGp�v}ª�i ¯�ihe�s�ªqvxwur��ÒsG¯2��p�r�suthp�v}n|�Æ©»r�wug ��wugIi 7 � � �}���� oÅ d�e�sGp[vx��~!¿e�sGp�ihª�ihr[p�e2iTiWÉ|suthp
nq�|gIihr�vxt�sG®Yª�sG®}�2i`�<©ÏwurIp�e2i[��sGr�sGgIihp�ihr��{g{s�ÂÆ¯�i�~cvÍ©�p�e2i`��i�ª�sG®}�2i`�ÃsGr�i[t`wun2��vx��p�ihnVpÃ¿v}p�e½p�e2i¾p�e|r�i`��e2wu®x�¼sGn2�
i`Ðq�|v}®}v}¯|r�v}�|g�v}n2i`ÐV��sG®}v}p�vxi`�Y���:i`thv%!�i`�[v}n�p�e2i-Ðq��sG®}v}p�sGp�v}ª�i��b� gIw/�|ih®z~�p�e2i�ÐV��sG®}v}p�sGp�v}ª�i���e�sG�:i-wG©�p�e2i���wu®}�|p�vxwun[vx�
�|i`��thr�v}¯:i`�^¯VÂ^s[��i`ÐV�2ihn2t`iÃwG©!��p�sGp�i`��v}n"p�e2i%p�r�sGn2��v}p�vxwun ��r�sG�|eBÅ 
 n^p�e2i%wup�e2ihr�e�sGn2�E~Ìp�e2i{p�r�sGn2��v}p�vxwun^��r�sG�|e
r�i`���|®}p�v}n|�!©9r�wug s���v}g-�|®ÇsGp�vxwun�g{s`Â�t`wunVp�sGv}n�gIwur�ibÐV��sG®}v}p�sGp�v}ª�ib¯�ihe�s�ªqvxwur��]p�e�sGnÈn2i`t`i`����sGr�Â$p�wt`w�ª�ihr¢p�e2ib��wu®}�|p�vxwun2�
v}n�� �}���� oÅ

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 ���

d�e2i���v}g-�|®ÇsGp�vxwunÀgIihp�e2w/�Óe�su�I¯:i`ihnÓv}g<�|®xihgIihnqp�i`�½v}n��Vs`ª�sÓ��Åìj ~cv}n¼s+�|r�wu��r�sGg t�sG®}®xi`����������� �D
0�`º»´»³
� �hº8� ����� �:
²uµ�:�� �D���8�76# oÅ
	 «=(�� vx�¾sut`t`i`����v}¯|®xiÒp�e|r�wu�|��e s"��r�sG�|e|vxt�sG®-�2��ihr
yzv}nVp�ihr
©zsut`i�~Y¿e|vxt�e�� vx���|®Çs�Â/��p�e2i
n2ihpþ¿Êwur�Ë�wG©Ov}nVp�ihr�suthp�vxwun2�+sGgIwun|�½��ihn2i`�[sGn2� �|r�wup�ihv}n2��~Èsu��¿Êih®}®�su�¾p�e2i+p�r�sGn2��v}p�vxwun ��r�sG�|e�r�i`���|®}p�v}n|�Æ©9r�wug
p�e2iÄ��v}g��|®ÇsGp�vxwunBÅ lonÁsu�|� v}p�vxwunB~bp�e2i%�2��ihr�t�sGnÆsGn�sG®}Â ��i%p�e2iÃÐq��sG®}v}p�sGp�v}ª�iÃi`Ðq�|v}®}v}¯|r�v}�|g ��p�sGp�i`�OsGn2�ÁÐV��sG®}v}p�sGp�v}ª�i
thÂ th®xi`��~2sGn2�Ã©Ïwqth�2�wun¾��ih®xi`thp�i`��Ðq��sG®}v}p�sGp�v}ª�i�¯:ihe�s`ª/vxwur��v}n¾wur��|ihr�p�wO��p��2� ÂÃp�e2i$p�ihg<��wur�sG®Bihª�wu®}�|p�vxwunÒwG©¢�|r�wup�ihv}n
t`wun2t`ihnqp�r�sGp�vxwun2��v}n�gIwur�i-�|ihp�sGv}®zÅ

� � � ���������I� &:����������	�&�� ����	:����������� � ���
��#%�&:������	���!�

lþn+p�e|vx�È��i`thp�vxwunB~E¿ciO¿v}®}®b� vx��th�2���$e2w�¿¬p�e2i<� vÍÛEihr�ihnVp�pþÂq�:i`��wG©Êv}nqp�ihr�suthp�vxwun2�-�|®Çs�Âqv}n|�[s%r�wu®xiOv}n p�e2i�v}n|v}p�vÇsGp�vxwun
wG©-���:wur��|®ÇsGp�vxwun¼t�sGn¼¯�i[gIwq�|ih®xi`�½v}n½p�ihr�gI�ÃwG©-��p�ih�Æ©»�|n2thp�vxwun2��Å �Òwur�i¾��sGr�p�vxth�|®ÇsGr�®}Â�~�¿ci¾¿v}®}®$iWÉ/�|®ÇsGv}n¼e2w�¿
p�e2i[©9�|n2thp�vxwun2� 24/ v}n *
� ,{t�sGn¼¯:i�����i`thv%!�i`�¼¿e2ihnÀ�|i�sG®}v}n|�Á¿v}p�e p�e2i�r�ih���|®ÇsGp�vxwun wG©���ihn2i�iWÉ �|r�i`����vxwunÀ¯VÂ¼s
p�r�sGn2��thr�v}�|p�vxwun�sG®�suthp�v}ªusGp�wur"*»��i`thp�vxwun �2Å}� ,W~�s^p�r�sGn2��thr�v}�|p�vxwun�sG®�r�ih�|r�i`����wurÄv}n�suthp�v}ªusGp�i`�Àp�e|r�wu�|��e�� v}gIihr�v ��sGp�vxwun
¿v}p�e+sGn�sGnVp�vÍyzr�ih�|r�i`����wur�*»��i`thp�vxwun��2Åì��,W~sGn2�[s<p�r�sGn2��thr�v}�|p�vxwun�sG®¢r�ih�|r�i`����wurYsuthp�v}ª�sGp�i`�¾p�e|r�wu�|��e+sO�|e2w����|e2wur�ih®Çs`Â
*»��i`thp�vxwun2�-�2Åìj�,WÅ<d�e2iOr�i`���|®}p�v}n|�¾gIw/�|ih®bt`wug<��wun2ihnqp���sGr�i<t`wug�¯|v}n2i`�Tv}n p�e2i<n2iWÉ pÈ��i`thp�vxwunB~]¿e2ihr�i�©»wurÈi�sut�e"wG©
p�e2i��|r�wup�ihv}n2�!v}n¾p�e2i����:wur��|®ÇsGp�vxwun¾n2ihpo¿cwur�Ë[s<��p�sGp�i�i`Ðq��sGp�vxwun¾¿v}®}®B¯:i��|iD!2n2i`�EÅ

%�� � ���1�N,BWG�B�$Y%����&��3������$ ������&\�
&cwun2��vx�|ihr�p�e2i�p�r�sGn2��thr�v}�|p�vxwunTr�ih���|®ÇsGp�wur���¯|r = p�e�sGpÈsuthp�v}ª�sGp�i`�$p�e2iOiWÉ/�|r�i`����vxwunÒwG© � ���!¯qÂ¾¯|v}n2� v}n|��p�w�sIr�ih��� y
®ÇsGp�wur�Â+��v}p�i�v}n p�e2i��|r�wugIwup�ihr�r�ih��vxwunTwG©Êp�e2iO��ihn2i �7� �  oÅÈd�e|vx�$r�ih���|®ÇsGp�wur�Â�gIi`t�e�sGn|vx��g¾~B��t�e2ihg{sGp�vxt�sG®}®}Â ��e2w�¿n
v}n8!2���|r�i���*Ïs�,W~�t�sGn^¯:i{gIw/�|ih®xi`�^¯VÂTgIi�sGn2�OwG©Ys[��v}��gIwuvx�2sG®c©9�|n2thp�vxwunB~�p�e2iÃ��v}®}®Êr�sGp�i%®Çs`¿ *ÏsG�|��ihn2� vÍÉÁ��Å}� ,WÅ
��v}���|r�i���*Ïs�,b��e2w�¿��cp�e2iYsuthp�v}ª/v}poÂ{wG©Bp�e2i���ihn2i�~ sGn2�{e2ihn2t`iYp�e2i�r�sGp�iYwG©]��Â/nVp�e2i`��vx��wG©Bp�e2i!�|r�wup�ihv}nB~2su�cs�©9�|n2thp�vxwun
wG©�p�e2iÃt`ih®}®}�|®ÇsGr<t`wun2t`ihnVp�r�sGp�vxwun .���� wG©!��¯|r =$Å =�ih®xw�¿ s¾t`ihr�p�sGv}nÁp�e|r�i`��e2wu®x� t`wun2t`ihnVp�r�sGp�vxwunÓwG©�p�e2i%p�r�sGn2��thr�v}� y
p�vxwun�sG®r�ih���|®ÇsGp�wur�~ � �0��¿v}®}®�¯�i�e�sGr�� ®}Â<iWÉ �|r�i`����i`�{sGp�sG®}®z~V¿e2ihr�i�su�csG¯:w�ª�ip�e|vx��p�e|r�i`��e2wu®x�<v}p��ÊiWÉ/�|r�i`����vxwun<r�sG�|vx� ®}Â
��sGp��|r�sGp�i`��Å

1?> � 4

� �!�
& � �

*Ïs�,

1?> � 4

	�
A���

*9¯�,
��v}���|r�i-� �b��ih���|®ÇsGp�vxwun[wG©�p�e2i-iWÉ/�|r�i`����vxwun¾wG© *Ïs�,:� ����sGn2�8*9¯�,�²V¹D��°�Å

d�e2iY��v}��gIwuvx�%th�|r�ª�i!v}n%p�e2i !2���|r�i�t�sGn%¯:i�t`wunVª�ihn|vxihnqp�®}ÂÄsG�|�|r�w�É/v}g{sGp�i`�Ã¯qÂ{sÈ��p�ih�{©9�|n2thp�vxwun �ìj�6 ~ ���� oÅÌd�e|vx�
®xi�su�|�!p�wOp�e2i$©»wu®}®xw�¿v}n|�%iWÉ �|r�i`����vxwunÄ©Ïwurp�e2i�r�sGp�iÈwG©���Â/nVp�e2i`��vx��wG©����|r �2����45R.�����=�0 s����\� � 5R.�����9<� S��� =w9 *	��,

¿e2ihr�i s���� sGn2� � S��� sGr�iIt`wun2��p�sGnqp��-�|ihn2wup�v}n|�[p�e2i{��Âqnqp�e2i`��vx��r�sGp�iIwG©���|r-sGn2� p�e2i<p�e|r�i`��e2wu®x�Tt`wun2t`ihnqp�r�sGp�vxwun
wG©�!¯|r =$~:r�i`���:i`thp�v}ª�ih®}Â�Å<d�e2i�©»�|n2thp�vxwun 2����@5R.�����= ��p�sGp�i`�$p�e�sGp � ���Yvx��iWÉ/�|r�i`����i`�TsGp-sÃr�sGp�i s���� ~EvÍ© .���� x � S��� ~¿e2ihr�i�su�!p�e2i���ihn2i�vx�n2wup!iWÉ �|r�i`����i`�E~ vÍ© .����A�F� S��� ÅlþnÓsu�|� v}p�vxwunÆp�wÒsuthp�v}ª�sGp�v}n|� � ���h~b��¯|r = e�su�O¯:i`ihnÆ��e2w�¿nÁp�wÒv}n|e|v}¯|v}p<v}p��Ow�¿nÆ��Â/nVp�e2i`��vx��~b¯VÂ"¯|v}n2� v}n|� p�w
p�e2i��|r�wugIwup�ihr�r�ih��vxwun�wG©�²V¹D��°/�7���� oÅb�Y�v}n�p�e2i��|r�ihª/vxwu�2�!iWÉ2sGg<�|®xi�~|p�e2i-suthp�v}ª/v}poÂ��|®xwup!wG©�²V¹D��°½vx�!s<��v}��gIwuvx�2sG®
th�|r�ª�i4* !2���|r�i ��*9¯�, ,WÅÌ�Yw�¿Êihª�ihr�~Vp�e2i���Âqnqp�e2i`��vx�ÌwG©���¯|r ="vx��n2w�¿½s��|i`thr�i�su��v}n|�$©9�|n2thp�vxwun<wG©p�e2i�t`wun2t`ihnqp�r�sGp�vxwun{wG©
��¯|r =$Å ��wur�i`w�ª�ihr�~�p�e2ith�|r�ª�i�vx����e|vÍ©»p�i`��p�wÈs!e|v}��e2ihrÊt`wun2t`ihnVp�r�sGp�vxwun{r�sGn|��i�ÅÌd�e|vx�Ìr�iD9�i`thp���p�e2iwu¯2��ihr�ªusGp�vxwun<p�e�sGp
��¯|r = v}nqp�ihr�suthp���gIwur�i�¿Êi�sGË/®}Â[¿v}p�e+p�e2i��|r�wugIwup�ihr�r�ih��vxwun wG©$²V¹D��° p�e�sGn+¿v}p�e+p�e�sGp�wG© � �0�WÅ�d�e2iO��v}��gIwuvx�2sG®
th�|r�ª�i�v}n5!2���|r�i���*9¯�,�t�sGn¾¯:iÈsG�|�|r�w`É v}g{sGp�i`�¾¯qÂÃp�e2i���p�ih��©9�|n2thp�vxwun�iWÉ/�|r�i`����vxwun

� ô � � äìê¢ß�ùKßKäìèéßKàJèéæ��ÜáKâ¢òGáKò��ÇñJâzá� GãBß�ë�ßWó�æ
õäìëÌâzæ
êÏæ�ß�âzëoû$ñJýJâzñ�áWêÏæîê¢ß�ã"!$#%#�&�')(%(�*%*%*,+-!�.�/�021�34065$7$0�8�/2&�.�9:3<;%7$(>=�5�8Jÿ

>-> ò�?A@2BDCDE



��� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

0 5 10 15
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

x
ab

 (10−6 M)

ν hr

*Ïs�,
0 5 10 15

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

x
ab

 (10−6 M)

ν ab

*9¯�,
��v}���|r�i � � *Ïs�,O�thp�v}ª/v}poÂ½wG©$p�e2i¾��ihn2i"� ���5*V: ��� ,W~cn2wur�g{sG®}v ��i`�¼wun¼p�e2i[��t�sG®xi[� p�w½��~su�%sÒ©»�|n2thp�vxwun wG©$p�e2i
t`wun2t`ihnqp�r�sGp�vxwunTwG©bp�e2i-p�r�sGn2��thr�v}�|p�vxwun�sG®Ìr�ih���|®ÇsGp�wur���¯|r = * .���� ,WÅ *9¯�,!lþ�|ihg ©»wur�p�e2i�suthp�v}ª/v}poÂ[wG©bp�e2i���ihn2iÄ²V¹D��°
*V: ��� ,WÅcd�e2i�suthp�v}ªqv}pþÂ��|®xwup���e�s�ª�i-¯:i`ihn¾��ihn2ihr�sGp�i`�[©9r�wug p�e2iÈgIw/�|ih®¢sGn2�¾��sGr�sGgIihp�ihrYªusG®}�2i`��v}n�sG�|�:ihn2� vÍÉ[��Å}��Å
d�e2ihÂ�t`wur�r�i`���:wun2��p�wOp�e2i�r�ih���|®ÇsGp�wur�Â�gIi`t�e�sGn|vx��gI��v}n)!2���|r�i�� Å

2����T5R.�����=�0 s����#� � 5R.����T9<� ���� =w9 *	6�,

¿e2ihr�i s���� �|ihn2wup�i`�YsO��Â/nVp�e2i`��vx�r�sGp�i�~ � ���� s�p�e|r�i`��e2wu®x�[t`wun2t`ihnqp�r�sGp�vxwunB~�sGn2� � ���� x � S��� Åd�e2i!iWÉ/�|r�i`����vxwunIwG©�²V¹2��°"vx��sG®x��w$v}n|e|v}¯|v}p�i`�{¯VÂ 3q��w��u�=<$��~�¿e|v}®xi � B vx��r�i`ÐV�|v}r�i`�Ip�w$v}n|v}p�v}p�sGp�ip�r�sGn2��thr�v}�|p�vxwun
wG©cp�e2iO��ihn2i�Å�d�e2i`��iOv}nqp�ihr�suthp�vxwun2�Èe�s�ª�i<¯�i`ihn wug<v}p�p�i`�+©Ïwur$p�e2iO�|�|r���w���i�wG©cp�e|vx��iWÉ|sGg<�|®xi�ÅOlþn ��i`thp�vxwun"� ~:¿Êi
¿v}®}®]iWÉ p�ihn2� *	��,sGn2�"*	6�,�v}nVp�wIt`wug<�|®xihp�i��|i`��thr�v}�|p�vxwun2�!wG©Ìp�e2i�r�ih���|®ÇsGp�wur�ÂÄ®xwu��vxtÈwG© � ����sGn2�T²V¹D��°�Å

%�SR � ���1�N,BWG�B�$Y%����&��3������$ ������&\����� � W����$U������#+���� �1����������� YN���#,@,4&\�
��v}���|r�i��!v}®}®}�2��p�r�sGp�i`�bs�gIwur�i�t`wug<�|®xiWÉ�r�ih���|®ÇsGp�wur�Â�gIi`t�e�sGn|vx��g¾Å�d�e2i � (Y�!yz¯|v}n2� v}n|�Y�|r�wup�ihv}n 3qv}n2�Áv}n|e|v}¯|v}p���p�e2i
iWÉ �|r�i`����vxwunÄwG©]p�e2i���ihn2iÈ¸ ������� �ì���# o~|su�Ê¿Êih®}®Bsu�Êv}p��cw�¿nÄ��ihn2iÈ¸W´ 
� �é�uj ~|�u�� oÅ =Êv}n2� v}n|�<wG© 3qv}n2l�p�w+3qv}n2� t�sG�2��i`�
p�e2i<®ÇsGp�p�ihr-p�wÄ®xw���iOv}p��-sG¯|v}®}v}poÂ+p�wÄr�ih�|r�i`���Èp�e2i<iWÉ/�|r�i`����vxwunTwG©�¸ ��������sGn2� ¸K´�
� �ìj# oÅ<d�e�sGp�vx��~Ep�e2iIr�ih���|®ÇsGp�wur�Â
�|r�wup�ihv}n 3qv}n2� w/t`th�|r��v}n¾po¿cwO©Ïwur�gI� ��s�©»r�i`i *Ïsuthp�v}ª�i ,c©Ïwur�g sGn2�[sOt`wug<�|®xiWÉ i`�.*9v}n�suthp�v}ª�i ,c©Ïwur�g¾Å

*�869,:

* �,+.- 1

� � ���$#

*�8 9,=

*Ïs�,

*�8 9,:*�8 9�=

��� �,"

*9¯�,
�¢v}���|r�i����b�!ih���|®ÇsGp�wur�ÂÄgIi`t�e�sGn|vx��gI�!t`wunVp�r�wu®}®}v}n|�Ãp�e2iÈiWÉ �|r�i`����vxwun¾wG© *Ïs�,�¸ ��������sGn2�8*9¯�,�¸K´�
�$Å

¨ ��v}n|��p�e2ic®Çs`¿ÓwG©�g{su���bsuthp�vxwun%sGn2��p�e2i��v}®}®/r�sGp�i�®Çs�¿È~qsY�|ihp�sGv}®xi`�OË/v}n2ihp�vxt�gIwq�|ih® ©ÏwurÌp�e2i�sG¯�w�ª�i�r�ih���|®ÇsGp�wur�Â
gIi`t�e�sGn|vx��g e�su�Ä¯:i`ihn �|ihr�v}ª�i`� *ÏsG�|�:ihn2� vÍÉÀ��Åì��,WÅ =�i`t�sG�2��iÒp�e2iTsu����w/thvÇsGp�vxwun wG©�3qv}n2� sGn2� 3qv}n2lW~�sGn2� p�e2i
� vx����wqthvÇsGp�vxwun�wG©�p�e2ihv}r[t`wug<�|®xiWÉ:~�p�sGË�i`���|®Çsut`i wun s p�v}gIiWyo��t�sG®xi+®ÇsGr���ih®}ÂÀv}n ©Ïihr�vxwur�p�wÁp�e2i+p�v}gIiWyo��t�sG®xi wG©�p�e2i
��Â/nVp�e2i`��vx�ÄsGn2� �|ih��r�su�2sGp�vxwun�wG©-p�e2iÒ�|r�wup�ihv}n2��~!¿Êi+t�sGn su�����|gIiÒp�e�sGp%p�e2i�©Ïwur�gIihrÄ�|r�wqt`i`����i`�ÃsGr�iÒv}n ÐV��su��vÍy
i`Ðq�|v}®}v}¯|r�v}�|g ¿v}p�eÄr�i`���:i`thpcp�wOp�e2iY®ÇsGp�p�ihr4�ìj�j ~����� oÅ�d�e|vx����v}ª�i`��r�vx��iYp�w<s���v}g<�|®}v%!�i`�ÄgIw/�|ih®�¿e|vxt�e[t�sGnÄ¯�iY�2��i`�
p�wÈt�sG®xth�|®ÇsGp�i�~�©»wur�sGr�¯|v}p�r�sGr�ÂO¯|�|p�r�i�sG®}vx��p�vxt���sGr�sGgIihp�ihr�ª�sG®}�2i`��~�p�e2i�suthp�v}ª/v}poÂ<wG©]¸ �������¼su�bs�©9�|n2thp�vxwun%wG©�p�e2i�p�wup�sG®
3qv}n2� sGn2� 3qv}n2l�t`wun2t`ihnVp�r�sGp�vxwun2��* .�� � sGn2� .��'/ ,WÅ�d�e2i�r�i`���|®}p�v}n|�{��ihn2i-suthp�v}ªqv}pþÂÄ�|®xwup�vx����e2w�¿n¾v}n !2���|r�i ��*Ïs�,WÅ

�Y��s���ihn2ihr�sG®}v ��sGp�vxwun�wG©Ep�e2i!�|r�ihª/vxwu�2�ÊiWÉ2sGg<�|®xi�~/p�e2i!��v}��gIwuvx�2sG®:���|r
©zsut`i�v}n%p�e2i��|®xwup�t�sGn{¯:i�sG�|�|r�w`É v}g{sGp�i`�
¯qÂÃgIi�sGn2��wG©Ì��p�ih�Ä©9�|n2thp�vxwun2��Å�d�e|vx�®xi�su�|��p�wOp�e2i$©Ïwu®}®xw�¿v}n|�ÃiWÉ/�|r�i`����vxwunÄ©»wurp�e2iÈr�sGp�iÈwG©Ì��Âqnqp�e2i`��vx��wG© 3q��w��u���

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 ��j

2 � � 5R.�� � 9W.���/�= 0 s � � 56H�> � � 5R.�� � 9<� �� � =G� � 5R.���/�9<� S�'/ =W=w9 *
����,
¿v}p�e s � � s-r�sGp�i$��sGr�sGgIihp�ihr$sGn2� � �� � ~ � S��/ p�e|r�i`��e2wu®x��t`wun2t`ihnqp�r�sGp�vxwun2��ÅÊd�e2iY©»�|n2thp�vxwun 2 � � 5R.�� � 9W.��'/'= ��p�sGp�i`��p�e�sGp
¸ ��������vx��iWÉ �|r�i`����i`�[sGp!sOr�sGp�i s � � ~ vÍ© .�� � �F� �� � wur .��'/ x � S�'/ Åblo©¢p�e|vx��t`wun2� v}p�vxwun¾vx��n2wup���sGp�vx� !�i`�E~|p�e2i���ihn2i�vx�
n2wup!iWÉ �|r�i`����i`�EÅ

0

5

10
0

0.5

1

0

0.2

0.4

0.6

0.8

1

x
si
 (10−6 M)x

sr
 (10−6 M)

ν sa

*Ïs�,
0

5

10
0

0.5

1

0

0.2

0.4

0.6

0.8

1

x
si
 (10−6   M)x

sr
 (10−6  M)

ν sr

*9¯�,
��v}���|r�i � �1*Ïs�,��thp�v}ª/v}poÂ^wG©�p�e2i{��ihn2i�¸ ������� *V: � � ,W~]n2wur�g{sG®}v ��i`� wun"p�e2i%��t�sG®xi%��p�w"��~Ìsu��sÃ©»�|n2thp�vxwun^wG©�p�e2i
t`wun2t`ihnqp�r�sGp�vxwun2�wG©:p�wup�sG® 3qv}n2� * . � � ,�sGn2�{p�wup�sG® 3qv}n2l * . �'/ ,WÅ *9¯�,�lî�|ihg¬©»wurÊp�e2i�suthp�v}ª/v}poÂIwG©Ep�e2i���ihn2iÈ¸K´�
� *V: � � ,WÅ
d�e2i�suthp�v}ª/v}poÂ{�|®xwup���e�s�ª�iY¯�i`ihnÄ�|r�w/� �2t`i`�%�2��v}n|��p�e2iYË/v}n2ihp�vxtYgIwq�|ih®EsGn2�Ã��sGr�sGgIihp�ihrªusG®}�2i`��v}n�sG�|��ihn2� vÍÉÄ��Åì� Å
d�e2ihÂ�t`wur�r�i`���:wun2��p�wOp�e2i�r�ih���|®ÇsGp�wur�Â�gIi`t�e�sGn|vx��gI��v}n)!2���|r�i��/Å

(Yw�¿¬t`wun2��vx�|ihr�p�e2i�n2ih�VsGp�v}ª�iIsG�|p�wur�ih���|®ÇsGp�vxwun"wG© 3qv}n2�¬��e2w�¿n v}n !2���|r�i<��*9¯�,WÅ 3qv}n2� vx�$su�����|gIi`�Òp�w{¯|v}n2�
gIwur�i�¿Êi�sGË/®}ÂIp�w�p�e2i!�|r�wugIwup�ihrcr�ih��vxwun�wG©Bv}p��Êw�¿n%��ihn2i�p�e�sGn%p�w�p�e�sGp�wG©�¸ ��������Å ¨ ��v}n|��p�e2iYsG¯:w�ª�iWyzgIihnqp�vxwun2i`�
gIw/�|ih®p�w+�|ihp�ihr�g<v}n2iÄp�e2i%��ihn2i¾suthp�v}ª/v}poÂ^�|®xwup���~b¿ciÄwu¯|p�sGv}n½s���v}��gIwuvx�2sG®����|r
©Ïsut`iÄ��e|vÍ©»p�i`� p�w s[� vÍÛEihr�ihnVpIr�iWy
��vxwun wG©bp�e2i�t`wun2t`ihnVp�r�sGp�vxwun"����sut`i�~:su�$��e2w�¿nÒv}n !2���|r�i���*9¯�,WÅYd�e2i�t`wur�r�i`����wun2� v}n|����p�ih��©»�|n2thp�vxwun+iWÉ �|r�i`����vxwun
sG�|�|r�w�É/v}g{sGp�vxwunÒvx� 2 � � 5R. � � 9W. ��/ = 0 s � � 56H!>�� � 5R. � � 9<� S� � =G� � 5R. ��/ 9<� ���/ =W=w9 *
��� ,
¿v}p�e � �� � x � S� � sGn2� � ��'/ �F� S�'/ Å

�Àe2ihn+t`wug<��sGr�v}n|� !2���|r�i<�O¿v}p�e !2���|r�i�j ~�¿Êi���i`i�p�e�sGpYp�e2i�©Ïwur�gIihr!��v}ª�i`�$sGn�v}n2t`wug<�|®xihp�i��|vxthp��|r�i�wG©bp�e2i
t`wunqp�r�wu®!wG©YiWÉ �|r�i`����vxwunÆwG©-¸ ������� sGn2�À¸K´�
�$Å =cwup�eÁ��ihn2i`�{sGr�iÃr�ih���|®ÇsGp�i`�Æv}nÓsÒt`wug<�|®xiWÉÁg{sGn|n2ihr�~bv}nVª�wu®}ª/v}n|�
��ihª�ihr�sG®��|r�wugIwup�ihr���sGn2� r�ih���|®ÇsGp�wur�Â+�|r�wup�ihv}n2��Å%lon ��i`thp�vxwun^� ~]¿Êi<¿v}®}®Êt`wug<�|®xihp�i<p�e2i<��sGr�p�vÇsG®��|i`��thr�v}�|p�vxwun2��wG©
p�e2iÈt`wunqp�r�wu®¢wG©c¸ ���
��� sGn2�Ò¸W´ 
	 �|ihr�v}ª�i`�[sG¯:w�ª�i�Å

%�R
 � ���1�N,BWG�B�$Y%����&��3������$ ������&\� Y � &�,BY � &\� �%�'�����#+ � � ��& $ � � Y � &�,BY � &\���#��� �
�Y�Ä� vx��th�2����i`�½v}nÀ��i`thp�vxwun�� ~p�e2i��|e2w����|e2wur�ih®Çs�Â¼vx�Ãp�e2i��|r�v}n2thv}��sG®Yr�ih���|®ÇsGp�wur�Â¼gIi`t�e�sGn|vx��g v}nÀp�e2i�n2ihpo¿Êwur�Ë
t`wunqp�r�wu®}®}v}n|�¾p�e2i�v}n|v}p�vÇsGp�vxwunTwG©Ê���:wur��|®ÇsGp�vxwunBÅÈlop$t`wunVp�r�wu®x�Èp�e2i�iWÉ �|r�i`����vxwun wG©�ª�sGr�vxwu�2�$���:wur��|®ÇsGp�vxwun ��ihn2i`��~:���2t�e
su�<p�e2iÄ��ihn2iÒ¸W´ � � v}n2th®}�2�|i`�Æv}nÆp�e2iÒ¸ ��� � ��� wu��ihr�wun �7��j ~ ���# oÅ �Ti�t`wun2��vx�|ihr<p�e2i���v}g<�|®}v%!�i`�Óª�ihr���vxwunÓwG©Yp�e2i
�|e2w����|e2wur�ih®Çs�Â�~��e2w�¿n¾v}n)!2���|r�iÈ�2Å

��®}p�e2wu�|��e"p�e2iI�|e2w����|e2wur�ih®Çs`ÂTvx�ÈgIwur�iIt`wug<�|®xiWÉTp�e�sGnTp�e2i<r�ih���|®ÇsGp�wur�Â gIi`t�e�sGn|vx��g wG©p�e2i<�|r�ihª/vxwu�2�-��i`tWy
p�vxwunB~�sÃ©»�|n2thp�vxwun^���|g<g{sGr�v �`v}n|�Òp�e2iIr�ih���|®ÇsGp�wur�Â ®xwu��vxt%wG©$¸K´ ���Àt�sGn"¯:iI�|ihr�v}ª�i`�^v}nTg-�2t�e^p�e2i%��sGgIi<¿cs�Â�Å�lon
sG�|�:ihn2� vÍÉ[��Åìj ~s<�|ihp�sGv}®xi`�¾Ë/v}n2ihp�vxtÈgIw/�|ih®E©Ïwur�p�e2i�r�ih���|®ÇsGp�vxwun+wG©Ê¸W´ ���^p�e|r�wu�|��e�p�e2iÈ�|e2w����|e2wur�ih®Çs�Â�vx�!�|ihr�v}ª�i`�
©»r�wug ��p�sGn2�2sGr���r�sGp�iÈ®Çs�¿��!v}nÒihn �`ÂqgIi-Ëqv}n2ihp�vxt`��Åd�e2iÈgIw/�|ih®¢t�sGn[¯:iÈ��v}g<�|®}v%!�i`��¯VÂ�g{sGË/v}n|�{p�e2i�su�����|g<�|p�vxwunB~
¯�su��i`� wunÀp�v}gIiWyo��t�sG®xi t`wun2��vx�|ihr�sGp�vxwun2��~�p�e�sGpÃp�e2i 92� É¼p�e|r�wu�|��e p�e2i[�|e2w����|e2wur�ih®Çs�Â¼vx�Ãv}n s ��p�sGp�i�wG©�ÐV��su��vÍy
i`Ðq�|v}®}v}¯|r�v}�|g±¿v}p�e%r�i`���:i`thp�p�w-p�e2i���Âqnqp�e2i`��vx�csGn2�Ã�|ih��r�su�2sGp�vxwun�wG©Bv}p��Êt`wug<�:wun2ihnVp��|r�wup�ihv}n2��Å�«$v}ª�ihn{��sGr�sGgIihp�ihr

>-> ò�?A@2BDCDE



�h� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

� )

��� ���

* ��+.- 1 �

* �,+.-�;

< 8 9 1

*�8 @19 5A3

*Ïs�,
5��	��


1?> � 4

* ��+.- 1 �

* �,+.-.;

< 8 9 1

*�86@19 5A3

*9¯�,
��v}���|r�i�6 � &cwunVp�r�wu®�wG©�p�e2i�iWÉ �|r�i`����vxwun�wG© *Ïs�,!¸W´ ��� sGn2� *9¯�,È²V¹D��°Óp�e|r�wu�|��e[p�e2i��|e2w���e2wur�ih®Çs`Â�Å

ª�sG®}�2i`�t`wun2��vx��p�ihnqp¿v}p�e�p�e2i�¯|vxw/t�e2ihg<vxt�sG®¢t�e�sGr�suthp�ihr�v ��sGp�vxwun�wG©¢p�e2i$v}nVp�ihr�suthp�vxwun2�v}n"�ì���  o~/¿Êi�t�sG®xth�|®ÇsGp�i$p�e2iÈsutWy
p�v}ª/v}poÂ{wG©�¸W´ � � su�csÈ©»�|n2thp�vxwunÃwG©Bp�e2iY� vÍÛ:ihr�ihnqpt`wun2t`ihnVp�r�sGp�vxwun2��wG©Bp�wup�sG® 3q��w��u��~�p�wup�sG®�8$v}n2��~/sGn2�%p�wup�sG® 3q�:w��u�
* . � � ~ . � � ~sGn2� . ��� ,W~�v}nÒp�e2i�sG¯2��ihn2t`i�sGn2���|r�i`��ihn2t`i�wG© 3qv}��n�sG®zÅ!d�e2i���ihn2i�suthp�v}ª/v}poÂ¾�|®xwup���v}n5!2���|r�iÄ����*Ïs�,oy�*»t ,
��e2w�¿Æp�e�sGp�~�vÍ© 3qv}��n�sG® vx�bsG¯2��ihnqp�~�p�e2ihnÄ¸K´ ���¾vx��n2ihª�ihrbiWÉ/�|r�i`����i`�EÅ 
 n<p�e2i�wup�e2ihr�e�sGn2�E~�vÍ© 3qv}��n�sG®|vx�Ì�|r�i`��ihnVp�~�p�e2ihn
¿ci�wu¯|p�sGv}nIp�e2i��v}��gIwuvx�2sG®����|r
©Ïsut`i`���|®xwup�p�i`�Iv}n�!2���|r�iÈ����*»� ,oy�*5©D,WÅÌd�e2i��|®xwup��biWÉ/�|r�i`����p�e2it`wug<��ihp�v}p�vxwun{¯�ihpþ¿Êi`ihn
p�e2i<Ë/v}n�su��iIsGn2� p�e2iO�|e2w����|e�sGp�su��i5�ì���# �$p�e2i{suthp�v}ª/v}poÂ+wG©Y¸K´ ���½v}n2thr�i�su��i`�È¿v}p�e v}n2thr�i�su��v}n|�Òt`wun2t`ihnVp�r�sGp�vxwun2��wG©
8$v}n2�¬sGn2�¾�|i`thr�i�su��v}n|�%t`wun2t`ihnVp�r�sGp�vxwun2�$wG© 3q�:w��u��Å

�]ihp[p�e2i v}n|�|�|p�ªusGr�vÇsG¯|®xi [�� �|ihn2wup�i"p�e2iT���:wur��|®ÇsGp�vxwun ��v}��n�sG®zÅ �TiT��p�v}�|�|®ÇsGp�iTp�e�sGp[p�e2iT��p�ih��©9�|n2thp�vxwun� � 5R[��V9<� �w= ihª�sG®}��sGp�i`�Op�wÁ��~ÌvÍ©=3qv}��n�sG®�vx���|r�i`��ihnVp�~csGn2�^p�w � ~�vÍ©�v}p�vx�<sG¯2��ihnqp�ÅTd�e2ihnÆp�e2iÃ�|®xwup���v}n8!2���|r�i ���
��v}ª�i�r�vx��i$p�w<p�e2i$©Ïwu®}®xw�¿v}n|�{��p�ih�¾©9�|n2thp�vxwun�sG�|�|r�w�É/v}g{sGp�vxwun[©»wur!p�e2i$r�sGp�iÈwG©Ì��Âqnqp�e2i`��vx��wG©��� �2� 5R.�� � 9W. � ��9W.����T9W[��w=%03s�%� � 5R[��V9<� �w=G� � 5R.�� � 9<���� � =G� � 5R. � ��9<���� � =G� � 5R.����]9<� ���� =wU *
����,s� vx��s�r�sGp�iY��sGr�sGgIihp�ihr�~ ¿e|v}®xi � �� � ~ � �� � ~ � ���� sGr�i�p�e|r�i`��e2wu®x�Ä��sGr�sGgIihp�ihr���©»wur .�� � ~ . � � ~ .���� ~qr�i`����i`thp�v}ª�ih®}Â�Å�d�e2i©»�|n2thp�vxwun 2� 5R.�� � 9W. � ��9W.����]9W[��w= ©»wur�g{sG®}v ��i`��p�e2i%r�ih���|®ÇsGp�wur�ÂT®xwu��vxt{��e2w�¿n^v}n^p�e2iI�|®xwup���Å�lþn"��sGr�p�vxth�|®ÇsGr�~ÌvÍ©�p�e2i
���:wur��|®ÇsGp�vxwunT��v}��n�sG®Ìvx�Y�|r�i`��ihnVp * � � 5R[��V9<� �w=!0 H ,W~:p�e2ihn+��ihn2i%¸K´ ���Ávx�$iWÉ �|r�i`����i`� sGpÈsIr�sGp�i s� ~:vÍ©csGn2�+wun|®}Â¾vÍ©.�� � x � �� � ~ . � � x � �� � ~EsGn2� .����I� � ���� ÅYlz©bp�e2iO���:wur��|®ÇsGp�vxwun ��v}��n�sG®�vx�$sG¯2��ihnVp * � � 5R[��V9<� �w=A0 E ,W~:p�e2ihn^¸K´ ���Ávx�
n2wup!iWÉ �|r�i`����i`�EÅ

3q�:w��u�=<$� e�su�<¯:i`ihn½��e2w�¿nÓp�w ¯|v}n2�ÁgIw���p%��p�r�wun|��®}ÂÁp�w+p�e2i��|r�wugIwup�ihr{r�ih��vxwun½wG©I²V¹D��°!~�p�eV�2�{g{sGËqv}n|�
p�e|vx�Ä��ihn2i s^��ihn2��v}p�v}ª�iÒgIi�su���|r�i+wG©�3q�:w��u��<$��sut`th�|g��|®ÇsGp�vxwun�v}n p�e2i�t`ih®}®+�é�/~ ���  oÅ¬�!ih�:i�sGp�v}n|�^p�e2i sG¯:w�ª�i
sGn�sG®}Â ��vx�©Ïwurp�e2iÈp�r�sGn2��thr�v}�|p�vxwun�sG®]r�ih���|®ÇsGp�vxwun+wG©²V¹2��°¼¯qÂ53q�:w��u�=<$�¢~�su����t�e2ihg{sGp�v ��i`�[v}n)!2���|r�i 6�*9¯�,W~2r�i`���|®}p��
v}n¾��ihn2i�suthp�v}ªqv}pþÂ��|®xwup���sGn�sG®xwu��wu�2��p�w<p�e2w���iÈ��e2w�¿n[v}n5!2���|r�i{���5*9r�i`���|®}p��!n2wup!��e2w�¿n�,WÅcd�e2i-��v}��gIwuvx�2sG®¢th�|r�ª�i
vx�-v}nVª�ihr���i`�E~�� �2i{p�w¾p�e2i<©zsuthpÈp�e�sGp+3q��w��u�=<$� r�ih�|r�i`����i`�%²q¹D��°¬iWÉ/�|r�i`����vxwunBÅÃlþn^su�|� v}p�vxwunB~Ìv}pÈvx����e|vÍ©»p�i`� p�w�s
� vÍÛEihr�ihnVpIr�ih��vxwunÓwG©�p�e2i�t`wun2t`ihnVp�r�sGp�vxwun¼����sut`i�~�r�iD9�i`thp�v}n|�Tp�e2iÄ��p�r�wun|��ihr<v}nVp�ihr�suthp�vxwun¼wG©=3q�:w��u��<$� sGn2�Áp�e2i
²V¹2��°¼�|r�wugIwup�ihr�r�ih��vxwunBÅÊd�e2i$r�ih���|®ÇsGp�wur�Â�®xwu��vxtÈwG©�²V¹D��°Óvx��n2w�¿ sG�|�|r�w�É/v}g{sGp�i`��¯VÂ2�����5R.�� � 9W. � ��9W.����]9W[��w= 0 s����\56H�>�� � 5R[��V9<� �w=G� � 5R.�� � 9<� S� � =G� � 5R. � ��9<� S� � =G� � 5R.����]9<������ =W=wU *
��j�,
¿v}p�e � S� � �F� �� � ~ � S� � �F� �� � ~�sGn2� � ���� x � ���� Åd�e2i���p�ih�[©9�|n2thp�vxwunÒiWÉ/�|r�i`����vxwun2� *
����,oy�*
��j�,!�|i`��thr�v}¯:i-wun|®}Â���sGr�p�wG©�p�e2i-r�ih���|®ÇsGp�wur�Â¾®xwu��vxt�wG©�p�e2i-��ihn2i`��Ålon
su�|� v}p�vxwun p�w�¯:ihv}n|��suthp�v}ªusGp�i`�"¯VÂ 3q�:w��u��<$��~Bp�e2i%iWÉ/�|r�i`����vxwun"wG©Y¸K´ ���¼vx�Èv}n|e|v}¯|v}p�i`�"¯VÂ83qv}n2�-Å 3qv}g<v}®ÇsGr�®}Â�~¢p�e2i
iWÉ �|r�i`����vxwun�wG©�²q¹D��°Ævx��sG�|p�wur�ih���|®ÇsGp�i`��p�e|r�wu�|��eÄp�e2iÈsuthp�vxwun�wG©���¯|r =YÅ/� t`wug<�|®xihp�i��|i`��thr�v}�|p�vxwun¾wG©]p�e2i$t`wunVp�r�wu®
wG©iWÉ/�|r�i`����vxwun wG©cp�e2i`��i���ihn2i`��¿v}®}®�¯:iO��v}ª�ihn v}n p�e2iOn2iWÉ pÈ��i`thp�vxwunB~E¿e2ihr�iOp�e2i<��p�ih�+©»�|n2thp�vxwunTiWÉ/�|r�i`����vxwun+©»wur
3q�:w��u��<��Ór�ih���|®ÇsGp�vxwun[¿v}®}®E¯:i�t`wug-¯|v}n2i`��¿v}p�e¾p�e2w���iY©Ïwur:3qv}n2� sGn2���!¯|r = r�ih���|®ÇsGp�vxwun�v}n ©»ihr�r�i`�[sG¯:w�ª�i�Å

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 ���

0
0.5

1
1.5

20

1

2

3
0

0.2

0.4

0.6

0.8

1

x
se

 (10−6 M)x
ka

 (10−6 M)

ν f

*Ïs�,

0
0.5

1
1.5

20

1

2

3
0

0.2

0.4

0.6

0.8

1

x
se

 (10−6 M)x
ka

 (10−6 M)

ν f

*»� ,

0
2

4
6

0
0.5

1
1.5

2

0

0.2

0.4

0.6

0.8

1

x
sa

 (10−6 M)x
se

 (10−6 M)

ν f

*9¯�,
0

2
4

6
0

0.5
1

1.5
2

0

0.2

0.4

0.6

0.8

1

x
sa

 (10−6 M)x
se

 (10−6 M)

ν f

*»i ,

0
2

4
6

0

1

2

3
0

0.2

0.4

0.6

0.8

1

x
sa

 (10−6 M)x
ka

 (10−6 M)

ν f

*»t ,
0

2
4

6

0

1

2

3
0

0.2

0.4

0.6

0.8

1

x
sa

 (10−6 M)x
ka

 (10−6 M)

ν f

*5©D,
��v}���|r�i{��� ���thp�v}ªqv}pþÂ¾wG©�p�e2i���ihn2iI¸K´ ���Ê~ n2wur�g{sG®}v ��i`��wun[p�e2iÈ��t�sG®xi-��p�w¾�1*V:  ,W~�su�!s�©»�|n2thp�vxwun[wG©�p�e2iÈt`wun2t`ihn y
p�r�sGp�vxwun2��wG©�p�wup�sG® 3q��w��u� * .�� � ,W~Bp�wup�sG®)8$v}n2� * . � � ,W~¢sGn2� p�wup�sG® 3q��w��u� * .���� ,WÅIlþn'*Ïs�,oy�*»t ,43qv}��n�sG®�vx�È�|r�i`��ihnVp�~
¿e2ihr�i�su�Yv}n.*»� ,oy�*5©D,v}p�vx�$sG¯2��ihnVp�Å�d�e2i-�|®xwup��!e�s�ª�i-¯:i`ihn[�|r�w/� �2t`i`�¾�2��v}n|�{p�e2i�Ëqv}n2ihp�vxt-gIwq�|ih®ÌsGn2�¾��sGr�sGgIihp�ihr
ª�sG®}�2i`�Iv}n½sG�|�:ihn2� vÍÉÓ��Åìj ÅÓlþnÓi�sut�e½�|®xwup�~Êpþ¿Êw^wG©Yp�e2i¾t`wun2t`ihnqp�r�sGp�vxwun2��sGr�iÄªusGr�vxi`�Æ¿e|v}®xi¾p�e2i�p�e|v}r��Ævx�<e2ih®x�
t`wun2��p�sGnqpYsGpp�e2i�g{sJÉ v}g-�|g wurg<v}n|v}g-�|g ªusG®}�2i�wG©Ìp�e2iÈt`wun2t`ihnqp�r�sGp�vxwun�r�sGn|��i�Å

>-> ò�?A@2BDCDE



� � �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

� � � ���������I� 	��� �2#Ã�&�������	������'����	B�¼�&�	
lþnÃwur��|ihrp�w�gIw/�|ih®�p�e2i$���:wur��|®ÇsGp�vxwunÄn2ihpo¿cwur�ËÄwG© !2���|r�i$j ~/¿ci�¿v}®}®E�|iD!2n2i$p�e2iY��p�sGp�i$i`ÐV��sGp�vxwun¾sGn2�Ã��sGr�sGgIihp�ihr
v}n2i`Ðq��sG®}v}p�vxi`��©Ïwurp�e2iY� vÍÛEihr�ihnVp�th®Çsu����i`��wG©¢��ihn2i`�v}nqª�wu®}ª�i`� �bp�e2i$��v}��g{s�©zsuthp�wur�� �CB�~ ���-~2sGn2� �� *»��i`thp�vxwun[� Å}� ,W~
p�e2i�r�i`����wun2��iÄr�ih���|®ÇsGp�wur)3q��w��u� *»��i`thp�vxwun¼� Åì��,W~Êp�e2i�Ë/v}n�su��i 8$v}n2� *»��i`thp�vxwun¼� Åìj�,W~Êp�e2i��|e2w����|e�sGp�su��i 3q�:w��u�
*Ï� Å � ,W~cp�e2i¾p�r�sGn2��v}p�vxwun½��p�sGp�i�r�ih���|®ÇsGp�wur��Ã�!¯|r =$~ 3qv}n2��~ 3qv}n2lW~�sGn2�Ó���|r *»��i`thp�vxwunÀ� Åì��,W~sGn2�Æp�e2i¾����wur��|®ÇsGp�vxwun
��v}��n�sG® *»��i`thp�vxwun�� Å7��,WÅ�d�e2i$i`ÐV��sGp�vxwun2�sGn2�%v}n2i`ÐV��sG®}v}p�vxi`��g{sGË/v}n|�O�|�%p�e2i�gIw/�|ih®:sGr�i$���|g<g{sGr�v ��i`�Ãv}n1!2���|r�i�����Å

���� ��� ��(*���6� W���&\� ,�� B������	�:�1� +
� 

�Y�cr�ihªqvxih¿ci`�Äv}nÄ��i`thp�vxwun�� ~ ���:wur��|®ÇsGp�vxwunÄv}n[°�ÎE¸K¶2¹hº»´9µ·´5¸�r�i`Ðq�|v}r�i`��p�e2i���i`Ðq�2ihnVp�vÇsG®]suthp�v}ª�sGp�vxwun¾wG©¢� vÍÛEihr�ihnVp���v}��g{s
���|¯|�|n|v}p��!wG©�� (Y� �:wu®}ÂqgIihr�su��i �ìj��2~q�Vj# oÅ�� B vx��p�e2iY�|r�v}n2thv}��sG®]��v}��g{s-©Ïsuthp�wur�|r�i`��ihnVpv}n�ª�ih��ihp�sGp�v}ª�ih®}ÂÃ��r�w�¿v}n|�
t`ih®}®x��~u¯|�|p�v}p�e�su�ÌsGnOwun|��wuv}n|�$r�wu®xiÊ� �|r�v}n|�����:wur��|®ÇsGp�vxwun �ìj��� oÅ���wur¢p�e2ic�|�|r��:w���iÊwG©2p�e|vx��gIw/�|ih®z~uv}p��¢t`wun2t`ihnqp�r�sGp�vxwun[ � ¿v}®}®B¯:i�t`wun2��vx�|ihr�i`�¾t`wun2��p�sGnqp�~2p�e�sGp�vx��~ -[ � 0 EGU *
�h� ,

�CB vx�<su����v}��n2i`� s���v}n|��®xi%p�e|r�i`��e2wu®x�Át`wun2t`ihnVp�r�sGp�vxwun � � ~Ì¿e|vxt�eÁ®xi�su�|��p�w�p�e2iÃ��p�r�sGv}��eVp
©Ïwur�¿csGr��Áp�e|r�i`��e2wu®x�
v}n2i`Ðq��sG®}v}p�vxi`� Ek�F� � �����	� � U *
����,
lo© . � x � � ~Vp�e2ihn �CB+vx�cs�ªusGv}®ÇsG¯|®xi�sGp�t`wun2t`ihnVp�r�sGp�vxwun2�!sGpc¿e|vxt�eÄv}p�t�sGnÃ� v}r�i`thp�� (Y� �:wu®}ÂqgIihr�su��i�p�wÈp�r�sGn2��thr�v}¯�i
��ihn2i`�¢¿v}p�e�s �CB]yo�|ih��ihn2�|ihnqp]�|r�wugIwup�ihr�Å (Yw�i`ÐV�|v}®}v}¯|r�v}�|g v}n2i`ÐV��sG®}v}p�vxi`�¢n2i`i`�Èp�w�¯�ib����i`thv%!�i`�È©»wur��CB * 4 � 0 { E�}
sGn2� < � 0 { E�} ,WÅ

d�e2i!��v}��g{s�©Ïsuthp�wur ����~u�|r�i`��ihnqpÊsGp�®xw�¿½t`wun2t`ihnqp�r�sGp�vxwun2��v}n<p�e2i���r�w�¿v}n|�-t`ih®}®z~�vx��i`����ihnVp�vÇsG®2©»wurÌp�e2i�v}n|v}p�vÇsGp�vxwun
wG©����:wur��|®ÇsGp�vxwun �ìj��|~ �Vj# oÅblþpvx��p�e2i��|r�w/� �2thp!wG©�p�e2i$��ihn2i<¸K´ � � *ÏsG®x��wIËqn2w�¿n�su�$¸ ����� � ,W~2¿e|vxt�e¾vx�p�r�sGn2��thr�v}¯�i`�
©»r�wug s �CBByo�|ih��ihn2�|ihnqp��|r�wugIwup�ihr��7� ~B�h��~�6��# oÅ &cwunqp�r�wu®�wG©biWÉ �|r�i`����vxwun[wG©�¸K´ � ��vx��r�ih���|®ÇsGp�i`��¯VÂ���¯|r =Y~�¿e|vxt�e
r�ih�|r�i`����i`��p�r�sGn2��thr�v}�|p�vxwunÃwG©Ep�e2i���ihn2i��ì� �V~ 6 �D oÅ �Ti��2��ip�e2i!r�sGp�i!t`wun2��p�sGnqp�� s i� sGn2� s S� p�wÈ�|ihn2wup�iYt`wun2��p�v}p��|p�v}ª�isGn2�Ò�!¯|r =Êyot`wunqp�r�wu®}®xi`�Ò��Âqnqp�e2i`��vx��wG© � � Å�� � ih��r�su�2sGp�vxwun wG©	� � vx��su�����|gIi`�¾p�wÃwqt`th�|rY���:wunVp�sGn2i`wu�2��®}Â�~¿v}p�e+s
r�sGp�iÈt`wun2��p�sGnVp�� � Å�d�e|vx�®xi�su�|��p�wOp�e2i�©»wu®}®xw�¿v}n|�%��p�sGp�i�i`Ðq��sGp�vxwun�©Ïwur���� �-.��m0 s i� � � 5R. � 9<� � =�Ms S� � � 5R. � 9<� � =G� � 5R.����V9<� S��� =�> � ��.��GU *
� ��,
d�e2i���p�ih��©9�|n2thp�vxwun<iWÉ �|r�i`����vxwun2�]©»wur � B yo�|ih�:ihn2�|ihnVp�p�r�sGn2��thr�v}�|p�vxwun{sGn2����¯|r =ÊyoiWÛ:i`thp�i`��r�ih�|r�i`����vxwunB~ ´zÎ���Îx~ � � 5R. � 9� � = sGn2� � � 5R.�����9<� S��� = ~ r�i`���:i`thp�v}ª�ih®}Â�~�sGr�iYg-�|®}p�v}�|®}vxi`�E~�r�iD9�i`thp�v}n|�Ip�e�sGpp�e2i$po¿cw<gIi`t�e�sGn|vx��gI�!wu�:ihr�sGp�i$v}n2�|ih��ihn y
�|ihnqp�®}Â�Å

�Y�v}n�p�e2i�t�su��i�wG© �CBÊ~ ¿ci��|iD!2n2i-sO��v}n|��®xi$p�e|r�i`��e2wu®x�[t`wun2t`ihnVp�r�sGp�vxwun�©»wur ����Å��!¯:w�ª�i$p�e|vx��t`wun2t`ihnqp�r�sGp�vxwunB~
�|ihn2wup�i`�Ò¯VÂ �,� ~2p�e2i ����yo�|ih�:ihn2�|ihnVp$�|r�wugIwup�ihr���wG©�p�e2i�����wur��|®ÇsGp�vxwunÒ��ihn2i`�$t�sGn[¯:iÈp�r�sGn2��thr�v}¯:i`��¯VÂ¾p�e2i�� ���
e2wu®xw/ihn �`ÂqgIi�ÅÊd�e|vx�®xi�su�|��p�wOp�e2iÈp�e|r�i`��e2wu®x��v}n2i`Ðq��sG®}v}p�vxi`�Ek�F�,�k�����	���GU *
����,

=cÂ%gIi�sGn2�wG© *
� ��,W~/¿Êi��|ihr�v}ª�iYp�e2iY��w�����v}¯|®xi���Â/nVp�e2i`��vx��sGn2�Ã�|ih��r�su�2sGp�vxwun�r�sGp�i`�wG© ���-~ 4 � 0 { EG9�s i� 9�s i� s S� } sGn2� < �k0 { � �G} Å�d�e2i�p�sGr���ihp$i`ÐV�|v}®}v}¯|r�v}�|g�ª�sG®}�2i`� s i� @ � � sGn2� 5�s i�  s S� = @ � � n2i`i`��p�w{¯:i�wur��|ihr�i`�[¿v}p�e
r�i`���:i`thpYp�w �,� Å!d�e2i-v}n2thr�i�su��i`�ÒiWÉ �|r�i`����vxwun�wG©¸W´ � � sGp�p�e2i�ihn2��wG©�iWÉ/�:wun2ihnVp�vÇsG®���r�w�¿p�eB~E� �2i-p�wIp�e2i�r�ih®}vxiW©�wG©
��¯|r = r�ih�|r�i`����vxwunB~�vx��n2i`t`i`����sGr�ÂÃ©Ïwur�p�e2iÈv}n|v}p�vÇsGp�vxwunÒwG©b����wur��|®ÇsGp�vxwun.�ì� ~����|~�j��# oÅcd�e|vx��v}g<�|®}vxi`��p�e2i-t`wun2��p�r�sGv}nVp��s i� @ � �k�F�,� sGn2� 5�s i� Ms S� = @ � � x �,� ~2sGn2��e2ihn2t`i�p�e2iÈi`Ðq�|v}®}v}¯|r�v}�|g v}n2i`Ðq��sG®}v}p�vxi`� �

��� æîùhæîâoßKè�âzæ
ñ�á�âÏãzêBäéòGóJäìë�ß�ãzæÌãzûuß�ãBãzûJæÌë
æ
èìèìýGèéß�â¢ë
áKòGë
æ
ò`ãÏâoß�ãzäéáKò$á������Ì÷����J÷Jäìê]ßKèìêÏá�âzæ��WýJèéß�ãzæ�óYáKòYãzûGæ�ñ�áWê»ã4�xãÏâoßKòJêÏëîâzäìñJãzäìáWòGßKè/èìæ
ùWæ
è
�����  !� ÷#"%$�&J÷�'($h÷*)($,+.-þÿ0/�æ
ë�ß�ýGêÏæ�ãzûGæ�æîðJß�ëîã�õæîëþûGßKòGäìêÏõêEäìò�ùháWèìùhæ
ó�ûuß�ùhæ�òJáKã]à�æ
æ
òYæ
èìýGë
äéóGß�ãzæ�ó�ãzû�ýGê"�Íß�â1"%$ C�÷�$�&2+x÷�3�æ43Bäéèìè áKõäåã]ãzûJäìê
èìæ
ùhæ
èVá��|âzæ��KýGèéß�ãzäìáKòqÿ

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 ���

Eg� s i�� � � ����9 �,�k� s i� Fs S�� � �8���	���GU *
� ��,
�� vx�%s ��v}��g{sÒ©zsuthp�wur{t`wunVp�r�wu®}®}v}n|� p�e2i¾�|ihª�ih®xwu�|gIihnqpÃwG©$p�e2iÄ©Ïwur�i`����wur�i �ìj�� ~��Vj# oÅ½d�e2i¾wu�:ihr�wun ¸ ��� � ���

v}n2th®}�2�|i`�!p�e2i$��ihn2i�¸K´ ���'*þ¸ ��� � ����� ,Êt`w/� v}n|�O©»wur �� �ì���� oÅ�dBr�sGn2��thr�v}�|p�vxwun�wG©�¸ ��� � ���Àvx������yo�|ih�:ihn2�|ihnVp��76�j|~ 6G�� 
sGn2�+�:w���v}p�v}ª�ih®}Â�t`wunqp�r�wu®}®xi`�+¯VÂ"3q��w��u�=<$��su�Y¿Êih®}®�su�Yn2ih�VsGp�v}ª�ih®}Â+t`wunVp�r�wu®}®xi`� ¯qÂ 3qv}n2� �ì� �V~ ��j ~ ��� ~ 6G�� oÅÈd�e2i
��Â/nVp�e2i`��vx�Ir�sGp�i¾wG© ��Ñvx�I�|ihn2wup�i`�Ó¯qÂ s� ~Ê¿e|v}®xi ��Ñvx�{�|ih��r�su�|i`�½¿v}p�eÓr�sGp�i[t`wun2��p�sGnVpg�  Å � ihn2wup�v}n|�"p�e2i
t`ih®}®}�|®ÇsGrÒt`wun2t`ihnVp�r�sGp�vxwun wG© �  ¯VÂ .  ~Yp�e2i ��p�sGp�i"i`ÐV��sGp�vxwun ©Ïwur �  vx�¾wu¯|p�sGv}n2i`��¯qÂÀt`wug�¯|v}n|v}n|�½p�e2iT��p�ih�
©»�|n2thp�vxwun[iWÉ �|r�i`����vxwun2�©Ïwur:3q�:w��u��<$�¼sGn2� 3qv}n2��r�ih���|®ÇsGp�vxwunÒ�|ihr�v}ª�i`��v}n[��i`thp�vxwun¾� �

-. m03s�%� � 5R.�� 9<�,��= 56H >�� � 5R. � � 9<� S� � =G� � 5R. ��/ 9<� ���/ =W=��� � 5R[��V9<� �w=G� � 5R.�� � 9<���� � =G� � 5R. � ��9<���� � =G� � 5R.����]9<� ���� =e> � �. �U *
� 6�,
�Ti<�|iD!2n2i%s%��v}n|��®xiOp�e|r�i`��e2wu®x� �  ©Ïwur?�  Å-��pÈt`wun2t`ihnVp�r�sGp�vxwun2�OsG¯:w�ª�iOp�e|vx�$p�e|r�i`��e2wu®x�E~]p�e2i<��v}��g{s%©Ïsuthp�wur

� v}r�i`thp���p�r�sGn2��thr�v}�|p�vxwun�wG©Ì��ihn2i`��v}g<�|®}vxt�sGp�i`��v}n�©Ïwur�i`���:wur�iÈ�|ihª�ih®xwu�|gIihnVp�Å�d�e2i-sut`th�|g��|®ÇsGp�vxwun+wG©���ÓsG¯:w�ª�i�v}p��
p�e|r�i`��e2wu®x�%®xihª�ih®�¿v}®}®�¯:ip�sGË�ihn%p�w-v}n2� vxt�sGp�i!p�e2i!v}n|v}p�vÇsGp�vxwunÃwG©]����wur��|®ÇsGp�vxwunBÅ�d�e2i!p�e|r�i`��e2wu®x�{v}n2i`Ðq��sG®}v}p�vxi`�Ê©»wur)� 
sGr�i Eg�F�  �����	� �U *Ï����,

d�e2i$�:w�����v}¯|®xi$��Â/nVp�e2i`��vx��sGn2���|ih��r�su�2sGp�vxwun¾r�sGp�i`�wG© �  sGr�i 4 t0 { EG9�s�G} sGn2� < t0 { � �} Å�=�i`t�sG�2��i�iWÉqy
�|r�i`����vxwunIwG©]¸K´ ����g-�2��p�sG®}®xw�¿Óp�e2i�t`wun2t`ihnVp�r�sGp�vxwun%wG©���[p�w$thr�w����Ìp�e2icp�e|r�i`��e2wu®x� �  ~u¿ciwu¯|p�sGv}n<p�e2ii`ÐV�|v}®}v}¯|r�v}�|g
v}n2i`Ðq��sG®}v}p�vxi`� �  � s��  �����	� �U *Ï� � ,

���SR ���#,BYA&��N,4�b� ����$ �����@&�� �6YA&����
�ÌÉ �|r�i`����vxwunÓwG©Yp�e2iÃ��ihn2iÒ¸ �������±t`wq� v}n|�+©Ïwur 3q��w��u� t�sGnÁ¯�iÃv}n|v}p�vÇsGp�i`�Á©»r�wug s9�CBByo�|ih��ihn2�|ihnqp *9ª�ih��ihp�sGp�v}ª�i ,
�|r�wugIwup�ihrÃ� ª sGn2�Ós�� � yo�|ih��ihn2�|ihnqp�*»���:wur��|®ÇsGp�vxwun�,��|r�wugIwup�ihr{� � �}� �|~Ì���2~ ���|~��/��~ 6��# oÅ �TiÄ¿v}®}®��2��iÄp�e2i
r�sGp�iIt`wun2��p�sGnVp�� s S� � sGn2� s � � � p�w¾�|ihn2wup�iIp�e2iI��Âqnqp�e2i`��vx�ÈwG©:3q��w��u� ©»r�wug � ª sGn2�T� � ~Br�i`����i`thp�v}ª�ih®}Â�Å &cwunVp�r�wu®
wG©ÌiWÉ/�|r�i`����vxwun%©»r�wug±� ª v}nVª�wu®}ª�i`��p�r�sGn2��thr�v}�|p�vxwun�¯VÂ%p�e2iY�	� B e2wu®xw/ihn �`ÂqgIi��76��� BsGn2�Är�ih�|r�i`����vxwunÄ¯VÂ)3q��w��u�=<$�
�7��j� oÅ[�ÌÉ/�|r�i`����vxwun"©»r�wug � � vx��t`wunVp�r�wu®}®xi`� ¯VÂTp�e|r�i`i%gIi`t�e�sGn|vx��gI� �Op�r�sGn2��thr�v}�|p�vxwunÁ¯VÂTp�e2i%� ��� e2wu®xw/ihn �`ÂqgIi
�}� �|~ ���|~��/��~ 6��# o~�r�ih�|r�i`����vxwunÁ¯VÂ;3q��w��u�=<$� �7��j� o~�sGn2� r�ih�|r�i`����vxwun ¯qÂ.3qv}n2� �ì���# oÅ
	 � ih��r�su�2sGp�vxwunÓwG©�3q�:w��u�
p��|r�n2w�ª�ihr�vx��n2wup-Ëqn2w�¿n"p�w�¯:iOr�ih���|®ÇsGp�i`�E~Ì��wÄp�e�sGp-¿ci<¿v}®}®Êsu�����|gIi{����wunqp�sGn2i`wu�2���|ih��r�su�2sGp�vxwun^¿v}p�e sÃr�sGp�i
t`wun2��p�sGnqp � � � Å � ihn2wup�v}n|�Ó¯VÂ . � p�e2i+p�wup�sG®Èt`wun2t`ihnqp�r�sGp�vxwun wG©+3q�:w��u��~�¿ÊiTsGr�r�v}ª�iTsGp�p�e2iÒ©Ïwu®}®xw�¿v}n|�½��p�sGp�i
i`Ðq��sGp�vxwun �

-.�� � 0 s S� � � � 5R. � 9<� � = 56H�>�� � 5R[��V9<� �w=G� � 5R.�� � 9<� �� � =G� � 5R. � � 9<� �� � =G� � 5R.����T9<����� =W=�s � � � � � 5R.��G9<��� = 56H >�� � 5R[ � 9<� � =G� � 5R. � � 9<���� � =G� � 5R. � ��9<���� � =G� � 5R. ��� 9<� S��� =W=��56H�>�� � 5R.�� � 9<� S� � =G� � 5R.��'/ 9<���'/ =W=e> � � � .�� � U *Ï����,
(Ywup�vxt`i{p�e�sGpOp�e2iÃ��p�ih�^©9�|n2thp�vxwunÁiWÉ/�|r�i`����vxwun2�È©Ïwur�p�e2i%� vÍÛEihr�ihnVpOr�ih���|®ÇsGp�wur�Â"gIi`t�e�sGn|vx��gI�IsGr�i%g-�|®}p�v}�|®}vxi`�E~bv}n
wur��|ihr�p�wIr�ih�|r�i`��ihnVp�p�e2ihv}r!t`wug-¯|v}n2i`��iWÛ:i`thpv}n¾p�r�sGn2��thr�v}�|p�vxwun�t`wunVp�r�wu®zÅ

3q�:w��u�=<$�½e�su�!¯�i`ihnÒ��e2w�¿n�p�w<¯|v}n2�¾gIw���p���p�r�wun|��®}ÂÄp�wIp�e2i-�|r�wugIwup�ihr!r�ih��vxwun+wG©�p�e2i���ihn2i-ihn2t`w/� v}n|�%p�e2i
p�r�sGn2��v}p�vxwun^��p�sGp�i�r�ih���|®ÇsGp�wur-�!¯|r =$~�¿e|v}®xiIsGp-s%e|v}��e2ihr-t`wun2t`ihnVp�r�sGp�vxwun^®xihª�ih®�v}p���p�sGr�p��$p�w¾suthp�v}ªusGp�i<iWÉ �|r�i`����vxwun

� � èåãzûJáWý��Kû�æ
ß�âzèìäìæîâ�æþðJñ�æþâzäéõæîò�ãzê�êÏý�� �Kæ
ê»ãzæ�óYãzûGß�ã � ñ�á� ��� ç%ß�èéêÏá�ß�ëîãzäìùWß�ãzæ
êEãÏâoßKòJêÏëîâzäìñJãzäìáWò �·âzáWõÁãzûJæ�ç ê ñ�âzáWõá�ãzæîâ�÷�âzæ
ë
æ
ò`ã����
� � ��� ãÏâoßKòJêÏëîâzäìñJãzäìáWò$ßKòuß�è
�JêÏæîê¢ûGß�ùWæÌòGá�ãBêÏýGàGê»ãoß�ò`ãzä·ß�ãzæ�ó�ãzûJäéêBë
áKòGë
èìýJêÏäéáKò " C $�+xÿ

>-> ò�?A@2BDCDE



� � �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

wG©�p�e2iÈ��ihn2i�t`wq� v}n|�I©»wur�p�e2i���v}��g{s�©zsuthp�wur-�� �é�/~����2~ ���# oÅÊd�e2i-®ÇsGp�p�ihr�ihª�ihnqp�r�i`Ðq�|v}r�i`��p�e2i-��w���v}p�v}ª�i�©»i`i`� ¯�sut�Ë
®xw/wu��sGg<�|®}vÍ©»Âqv}n|�Ip�e2i=92� ÉÄwG©Ì�|e2w����|e�sGp�iÈp�e|r�wu�|��e�p�e2i$�|e2w����|e2wur�ih®Çs`Â�p�wIe�s`ª�iÈ¯:i`t`wugIi-suthp�v}ª�i�~�sGn2�¾p�e2ihr�iW©»wur�i
�|w�¿n|r�ih���|®ÇsGp�vxwun+wG© � ���sGn2���|�|r�ih���|®ÇsGp�vxwunÒwG©Ê¸W´ 
A��p�wOe�s�ª�i-w/t`th�|r�r�i`�[sGp®xw�¿cihr�t`wun2t`ihnVp�r�sGp�vxwun2�$wG© 3q��w��u�=<$�
�ì���|~cj��# oÅ 
 n2t`i 3q�:w��u�=<$� e�su�%r�i�sut�e2i`�Àt`wun2t`ihnVp�r�sGp�vxwun ®xihª�ih®x�Ã����${thvxihnqpÃp�w suthp�v}ªusGp�iT¸K´ ���Ê~bv}p%v}n|e|v}¯|v}p%v}p��
©»�|r�p�e2ihr�sut`th�|g-�|®ÇsGp�vxwunB~�¯qÂÒ��eq�|p�p�v}n|��wGÛÆiWÉ/�|r�i`����vxwunTwG©cp�e2iO�|e2w����|e2wur�ih®Çs`Â ��ihn2i`�O¸ ��������sGn2� ��´�
�� �ì��� ~Bj��� oÅ
� w�¿n|r�ih���|®ÇsGp�vxwun¾wG©Bp�e2iYwup�e2ihrc�|r�wugIwup�ihr�wG©�¸ �������Àw/t`th�|r���sGp�sÈ®xw�¿Êihrt`wun2t`ihnqp�r�sGp�vxwun¾wG© 3q��w��u�=<$��~/sGpsG¯�wu�|p
p�e2i�p�v}gIiÈp�e�sGp�3qv}n2��r�ih�|r�i`����vxwun�wG©�� � vx�r�ih®xi�su��i`�[sGn2�¾p�r�sGn2��thr�v}�|p�vxwun¾©»r�wug p�e|vx��|r�wugIwup�ihrY��p�sGr�p���*9�|r�wugIwup�ihr
��¿v}p�t�e|v}n|� ,=�7���|~ 6��# oÅ

d�e2i�sG¯�w�ª�i-t`wun2��vx�|ihr�sGp�vxwun2��®xi�su���2�!p�wI� vx��p�v}n|���|vx��e�©Ïwu�|r!� vÍÛEihr�ihnVpY��p�r�ihn|��p�e2��wG© 3q�:w��u��<$�½¯|v}n2� v}n|�2~sGn2�
e2ihn2t`i5*5©Ïwu®}®xw�¿v}n|�Äp�e2i�r�i�su��wun|v}n|��v}n+��i`thp�vxwun+�2Åìj�,�p�w%©Ïwu�|rY� vÍÛEihr�ihnVp�p�e|r�i`��e2wu®x�Òt`wun2t`ihnqp�r�sGp�vxwun2��©Ïwur�p�e2i��|e2w��
y
�|e2wur�ih®Çs�Â��|r�wup�ihv}n2��ÅÌlþn�p�e2i�t�su��i�wG© 3q�:w��u��~�¿ci�e�s`ª�icp�e2icp�e|r�i`��e2wu®x�|� � S� � ~ � �� � ~ � �� � ~�sGn2� � �� � ~u¿e|vxt�e{sGr�i�wur��|ihr�i`�
¯qÂÃp�e2iÈp�e|r�i`��e2wu®x��v}n2i`Ðq��sG®}v}p�vxi`� Eg�F� S� � � � �� � �F���� � �F� �� � �����	��� � U *Ï��j�,
d�e2iOp�e|r�i`��e2wu®x� � S� � t`wur�r�i`����wun2�|�$p�wT²V¹2��° r�ih�|r�i`����vxwunTwG© 3q�:w��u��<��¢~:¿e|v}®xi � �� � sut`t`wu�|nqp��$©»wur$p�e2i�r�ih���|®ÇsGp�vxwun
wG©$p�e2i�wup�e2ihrIp�r�sGn2��v}p�vxwun½��p�sGp�iÄr�ih���|®ÇsGp�wurI��ihn2i`��ÅÁd�e2i 3q�:w��u� t`wun2t`ihnVp�r�sGp�vxwunÀg-�2��p<r�i�sut�e � �� � p�wTsuthp�v}ªusGp�i
¸W´ ����iWÉ/�|r�i`����vxwunÁsGn2�^r�ih�|r�i`����v}p���w�¿nÆ��Â/nVp�e2i`��vx��©»r�wug p�e2iÃ� ª �|r�wugIwup�ihr�Å �!¯:w�ª�i � �� � ~�v}p�v}n|e|v}¯|v}p���©9�|r�p�e2ihriWÉ �|r�i`����vxwun[wG©Ìp�e2i$�|e2w����|e2wur�ih®Çs�Â���ihn2i`��~�su��t�sGn¾¯:i$ª�ihr�v%!�i`��v}n8*Ï����,WÅ

d�e2i-��w�����v}¯|®xi���Â/nVp�e2i`��vx�YsGn2�¾�|ih��r�su�2sGp�vxwun[r�sGp�i`��wG© 3q�:w��u�¬sGr�i���v}ª�ihn[¯qÂ 4 � � 0 { EG9�s S� � 9�s � � � 9�s S� � Ms � � � }sGn2� < � � 0 { � � � } Å �Ti+e�s�ª�i p�wÓwur��|ihr�p�e2i p�sGr���ihp[i`Ðq�|v}®}v}¯|r�v}�|g ª�sG®}�2i`� s S� � @ � � � ~ s � � � @ � � � ~�sGn2� 5�s S� � s � � � = @ � � � ¿v}p�e�r�i`���:i`thp]p�w!p�e2i�p�e|r�i`��e2wu®x��ª�sG®}�2i`��Å¢��É/�|r�i`����vxwun�wG©03q�:w��u� ©9r�wug p�e2i��|r�wugIwup�ihr�� ª sG®xwun2iÊ��ihr�g<v}p��
�|w�¿n|r�ih���|®ÇsGp�vxwun"wG©Y²V¹D��° �|n2�|ihr$p�e2i<sG�|�|r�wu�|r�vÇsGp�i<t`wun2� v}p�vxwun2��~:¯|�|p$vx��n2wup$����${thvxihnVp$p�wÃv}n|v}p�vÇsGp�i�����wur��|®ÇsGp�vxwun
�ìj��|~A���  oÅÌ���Êt�sGn{¯:i�ª�ihr�v%!�i`�Iv}n *Ïj � ,�sGn2��*
� 6�,W~Vp�e|vx��v}g<�|®}vxi`� s S� � @ � � � x � S� � sGn2� s S� � @ � � � � � �� � ~�r�i`����i`thp�v}ª�ih®}Â�Ålþp%e�su�Ã¯:i`ihnÀ��e2w�¿n p�e�sGp�iWÉ/�|r�i`����vxwun½©»r�wug p�e2iÒ�|r�wugIwup�ihr�� � vx�Ãn2i`t`i`����sGr�ÂÓp�w^v}n|v}p�vÇsGp�i+����wur��|®ÇsGp�vxwun �é�/�2 oÅ
�+sGËqv}n|�{p�e2iÈsu�|� v}p�vxwun�sG®z~2r�i�su��wun�sG¯|®xi-su�����|g<�|p�vxwun¾p�e�sGp�p�e2i�3q�:w��u��<��Ót`wun2t`ihnVp�r�sGp�vxwunÒg{s`Â¾suthp���sG®}®}ÂÄr�i�sut�e�s
®xihª�ih®¢sGp¿e|vxt�e¾p�e2i$n2ih�VsGp�v}ª�i$©Ïi`i`� ¯�sut�ËÃ®xwqwu��¯:i`t`wugIi`�!suthp�v}ª�i�~ *Ï����,Êv}g<�|®}vxi`� s � � � @ � � � x � �� � Å�lþnÄ���|g<g{sGr�Â�~|¿Êi
e�s�ª�iÈp�e2iY©Ïwu®}®xw�¿v}n|�%i`Ðq�|v}®}v}¯|r�v}�|g v}n2i`Ðq��sG®}v}p�vxi`�©Ïwur:3q�:w��u���

� �� � � s S� �� � � �F���� � 9 � �� � � s � � �� � � �����	��� � 9 � �� � � s S� � Ms � � �� � � �����	��� � U *Ï�G� ,
(Ywup�vxt`i�p�e�sGp s � � � @ � � � x � �� � v}g<�|®}vxi`� 5�s S� � Fs � � � = @ � � � x � �� � Å
���R
 �b��� �1,v���b��� �

 ©�p�e2icË/v}n�su��i`��gIihnVp�vxwun2i`�Ov}n<��i`thp�vxwunI� ~�wun|®}ÂÈp�e2icË/v}n�su��iÊt`wun2��vx�|ihr�i`��p�wY¯:i�gIw���p�v}g<�:wur�p�sGnVp�~ 8$v}n2��~Ge�su��¯�i`ihn
r�ihp�sGv}n2i`� v}n+p�e2iO��v}g<�|®}v%!�i`�+�|e2w����|e2wur�ih®Çs�Â�ÅOd�e2i���ihn2i �J´ 
�� *þ¸ ��� � � ��,!vx�$p�r�sGn2��thr�v}¯�i`�Ò©»r�wug s ����yo�|ih�:ihn2�|ihnVp
�|r�wugIwup�ihr��ì� ~q��� ~ ���� o~�r�ih�|r�i`����i`�{¯VÂ 3q�:w��u��<$� �ì� ��~Vj��� oÅÌd�e2i��|ih��r�su�2sGp�vxwunÃwG©Ep�e2i�Ë/v}n�su��ivx��n2wupbË/n2w�¿nÃp�w�¯�i
r�ih���|®ÇsGp�i`�EÅ �Ti$v}nVp�r�w/� �2t`i�p�e2i$ªusGr�vÇsG¯|®xi . � � p�wOr�ih�|r�i`��ihnVp�p�e2i�t`wun2t`ihnqp�r�sGp�vxwun�wG©�p�wup�sG®�8$v}n2��Å	�Ti��|ihn2wup�i�p�e2i
��Â/nVp�e2i`��vx�r�sGp�iÈwG©�8$v}n2��©»r�wug v}p�� � � yo�|ih��ihn2�|ihnqp!�|r�wugIwup�ihr!¯qÂ s S� � Åblþn[su�|� v}p�vxwunB~|¿Êi�v}nqp�r�wq� �2t`i�sO��Â/nVp�e2i`��vx�
r�sGp�i s i� � p�w+sut`t`wu�|nqp<©Ïwur�p�e2iÄt`wunqp�r�v}¯|�|p�vxwun¼wG©�p�e2iÃË/v}n�su��i`�Op�e�sGp<e�s`ª�iÄ¯:i`ihnÓwug<v}p�p�i`� ©»r�wug p�e2iÄgIw/�|ih®z~bv}n
��sGr�p�vxth�|®ÇsGr 8$v}n>=½sGn2� 8$v}n�& �ìj�� ~V�2��~�� �|~V�q�/~ ���  oÅ �Àv}p�eÃs-�|ih��r�su�2sGp�vxwunÃr�sGp�i�i`ÐV��sG®�p�wK�

� �1. � � ~q¿ÊiYwu¯|p�sGv}n%p�e2i
��p�sGp�i-i`ÐV��sGp�vxwun

-. � � 0 s i� � � � 5R. � 9<� � = Fs S� � � � 5R.��G9<�,� = 56H�>�� � 5R[ � 9<� � =G� � 5R. � � 9<���� � =G� � 5R. � ��9<���� � =G� � 5R. ��� 9<� S��� =W=�> �
� �\. � ��U*Ï����,

�Y��iWÉ �|®ÇsGv}n2i`�+v}n+��i`thp�vxwun"� Åì� ~ 3q��w��u�=<$� vx�Èsu�����|gIi`�Òp�wÄv}nqp�ihr�suthp�sGpY©»wu�|r�� vÍÛEihr�ihnVpÈ��p�r�ihn|��p�e2��¿v}p�e p�e2i
�|r�wugIwup�ihrOr�ih��vxwun2�OwG©�v}p��-p�sGr���ihp���ihn2i`��~�t`wur�r�i`���:wun2� v}n|�Òp�w¾©Ïwu�|r�� vÍÛEihr�ihnVp<t`wun2t`ihnVp�r�sGp�vxwunÆp�e|r�i`��e2wu®x�|��wG©�p�e2i
�|e2w����|e2wur�ih®Çs�Â��|r�wup�ihv}n2��Åblþn�p�e2iÈt�su��i�wG©�8$v}n2��~2¿Êi�e�s�ª�iÈp�e2i$p�e|r�i`��e2wu®x�|� � S� � ~ � �� � ~ � �� � ~2sGn2� � �� � ~|wur��|ihr�i`�[¯VÂ

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 � 6

Eg�F� S� � �F� �� � � ���� � �F� �� � �����	� � ��U *Ï����,
d�e2i%�:w�����v}¯|®xi{��Âqnqp�e2i`��vx�<sGn2�"�|ih��r�su�2sGp�vxwunÁr�sGp�i`�OwG©�8$v}n2� sGr�i{��v}ª�ihn ¯VÂ 4 � � 0 { s i� � 9�s S� � 9�s i� �  s S� � }sGn2� < � �g0 { �

� �@} Å<�ÌÉ �|r�i`����vxwunTwG© ��´ 
�� sG®xwun2iIÂqvxih®x�|�Ès53q�:w��u��<�� ®xihª�ih®bp�e�sGp�vx��n2wupÈ����${thvxihnqp-p�wÄv}n|v}p�vÇsGp�i
���:wur��|®ÇsGp�vxwunB~2¯|�|p!p�e�sGp!�:ihr�g<v}p��-²V¹D��°À�|w�¿n|r�ih���|®ÇsGp�vxwun;�ìj��/~|�q�/~ ���� oÅ �|r�wug *
� 6�,�sGn2� *Ïj � ,�¿ciÈt`wun2th®}�2�|iÈp�e�sGp
p�e|vx�Yv}g<�|®}vxi`� s i� � @ � � �g� � �� � sGn2� s i� � @ � � � x � S� � ÅYd�e2i�iWÉ �|r�i`����vxwun+wG© ��´�
��ÑsG®xwun2i<sG®}®xw�¿��Yp�e2i-¯�suthp�ihr�v}�|g p�w
���:wur��|®ÇsGp�iI�|n2�|ihrOsG�|�|r�wu�|r�vÇsGp�i%t`wun2� v}p�vxwun2� � �q�/~ ���# oÅ �2wur<¸W´ � �ÀiWÉ/�|r�i`����vxwunTp�w[w/t`th�|r�~]¿ci<g-�2��p-e�s`ª�i 5�s i� � s S� � = @ � � � x � �� � ~B¿e|v}®xiÃsG�|p�wur�ih���|®ÇsGp�vxwun wG©��|e2w����|e2wur�ih®Çs`Â"suthp�v}ª/v}poÂ"sGp-e|v}��e2ihr-t`wun2t`ihnVp�r�sGp�vxwun2�OwG©:3q��w��u�=<$�
r�i`Ðq�|v}r�i`� 5�s i� � Ms S� � = @ � � � x � �� � Åbd�e|vx���v}ª�i`�!r�vx��i$p�wOp�e2i$©Ïwu®}®xw�¿v}n|�%i`Ðq�|v}®}v}¯|r�v}�|g v}n2i`Ðq��sG®}v}p�vxi`� �

� �� � � s i� ��
� �

�F� �� � 93� �� � � s S� ��
� �

�����	� � ��9 � �� � � s i� � Fs S� ��
� �

�����	� � ��U *Ï����,
¿e2ihr�i�¿ciÈe�s�ª�i�g{su�|i��2��i�wG©Ìp�e2i�v}g<�|®}vxthv}p!t`wun2��p�r�sGv}nqp s i� � Ms S� � x s S� � Å
���  � � &�,BY � ����� ,4� �6YA&����
��vx��p�wur�vxt�sG®}®}Â�~�3q��w��u�"vx��p�e2i !2r���p��|e2w����|e�sGp�su��i�p�e�sGpbe�su��¯:i`ihn{t�e�sGr�suthp�ihr�v ��i`�EÅblop�vx�bihn2t`wq�|i`�I¯VÂÃ¸ ���
����~VsY��ihn2i
p�r�sGn2��thr�v}¯:i`�Ã©»r�wug�s � B yo�|ih�:ihn2�|ihnVp!�|r�wugIwup�ihr4�ì��6# :r�ih�|r�i`����i`�Ã¯VÂ%��¯|r = �7� ��~�� �D oÅ � ihn2wup�v}n|�<¯qÂ s i ��� ~ s S��� ~/sGn2�� ��� p�e2iÈ��Â/nVp�e2i`��vx�!sGn2�[�|ih��r�su�2sGp�vxwun[r�sGp�iÈt`wun2��p�sGnqp���~|¿ciÈwu¯|p�sGv}n[p�e2i���p�sGp�i-i`ÐV��sGp�vxwun-.����a0 s i ��� � � 5R. � 9<� � = Fs S��� � � 5R. � 9<� � =G� � 5R.�����9<�,����=e> � ����.����VU *Ï����,

�Bv}Ë�iOp�e2i�wup�e2ihr$�|e2w����|e2wur�ih®Çs�Â+�|r�wup�ihv}n2��~ 3q��w��u� e�su�Y©Ïwu�|rYp�e|r�i`��e2wu®x� t`wun2t`ihnVp�r�sGp�vxwun2� � � S��� ~ � ���� ~ � ���� ~EsGn2�� ���� Å�d�e2i`��iÈsGr�iÈwur��|ihr�i`�[¯VÂÃp�e2i�p�e|r�i`��e2wu®x��v}n2i`Ðq��sG®}v}p�vxi`�Ek�F� S��� �F� ���� � ������ �F� ���� �����	�����TU *Ï��6�,
d�e2i��:w�����v}¯|®xiÈ��Â/nVp�e2i`��vx�YsGn2���|ih��r�su�2sGp�vxwun�r�sGp�i`�YwG© 3q��w��u� sGr�iÈ��v}ª�ihn�¯VÂ 4 ��� 0 { EG9�s i ��� 9�s i ���  s S��� } sGn2�

< ���:0 { � ���V} ~Vr�i`���:i`thp�v}ª�ih®}Â�Å �Ti¿v}®}®��ihp 5�s i ���  s S��� = @ � ��� x � ���� Å�lz©:p�e|vx�b¿cihr�i�n2wupÊp�e2i�t�su��i�~A3q�:w��u�T¿cwu�|®x�{n2wup
¯:i�sG¯|®xi�p�w%r�i�sut�eTs%t`wun2t`ihnVp�r�sGp�vxwun^sGp$¿e|vxt�e+v}p$t�sGn iWÉ ihr�p�sGnVÂ¾v}n�92�2ihn2t`i<wunÒp�e2iO���:wur��|®ÇsGp�vxwun+�|i`thvx��vxwun.�7� �2 oÅ
lþn+©Ïsuthp�~�su�Èt�sGnT¯:i<ª�ihr�v%!�i`� v}n *
� 6�,W~]p�e2iI��p�sGp�iIi`Ðq��sGp�vxwun ©Ïwur �  ~Bv}p�g-�2��pÈe2wu®x�Tp�e�sGp .���� x � ���� ©»wur 3q�:w��u�p�wÄv}n|e|v}¯|v}p�p�e2i�v}n|v}p�vÇsGp�vxwun"wG©�����wur��|®ÇsGp�vxwunBÅ�lonTsu�|� v}p�vxwunB~Ì¸ ������� vx��iWÉ/�|r�i`����i`�+sGpÈs%¯�sut�Ë/��r�wu�|n2� ®xihª�ih®b� �|r�v}n|�
ª�ih��ihp�sGp�v}ª�i-��r�w�¿p�e8�ì��6� oÅ�d�e|vx�gIwup�v}ªusGp�i`�!p�e2i$©Ïwu®}®xw�¿v}n|�%i`Ðq�|v}®}v}¯|r�v}�|g v}n2i`Ðq��sG®}v}p�vxi`� �

� S��� � s i ���� ��� � � ���� 93������ � s i ��� Ms S���� ��� �F� ���� U *Ïj���,

��� � � ���1�N,4�'���'&�� ,]��������������$N�'����&\� , � � ��� � ����� � � ������� �a�1� +���Y �
d�e2iÊp�r�sGn2��v}p�vxwun<��p�sGp�iÊr�ih���|®ÇsGp�wur��¢v}g<�|®}vxt�sGp�i`�Ov}n�p�e2iÊ�|i`thvx��vxwun�p�wY���:wur��|®ÇsGp�i�p�e�sGp�e�s`ª�iÊ¯:i`ihn�¯:i`��p¢t�e�sGr�suthp�ihr�v ��i`�
sGr�iÈ��¯|r =$~ 3qv}n2�-~ 3qv}n2lW~2sGn2�¾���|r4�ì��� ~ �G��~��u� ~���6|~ ���# oÅbd�e2i$��ihn2i{²q¹D��°½vx�p�r�sGn2��thr�v}¯�i`�Ã©»r�wug po¿cw<ª�ih��ihp�sGp�v}ª�iWy
��r�w�¿p�e �|r�wugIwup�ihr���~��!�ÃsGn2�^���"�7���|~Ì���# oÅ �¼e|v}®xi{p�e2i{���[�|r�wugIwup�ihr�vx�Èr�ih�|r�i`����i`�^¯VÂ ¯:wup�e 3q�:w��u�=<$� sGn2�
��¯|r =Ñv}p���ih®Í©
~Bp�e2iI���<�|r�wugIwup�ihrÈvx�Èr�ih���|®ÇsGp�i`� ¯VÂ ��¯|r =Ñwun|®}Â �7��� ~ � ��~ ���# oÅ �Ti<�|ihn2wup�i<¯qÂ s S��� sGn2� s ���� p�e2i��Â/nVp�e2i`��vx�Èt`wun2��p�sGnVp��È©»wur$p�e2i<���IsGn2� �Ê�Ä�|r�wugIwup�ihr���~Br�i`����i`thp�v}ª�ih®}Â�~]sGn2�T¯VÂ � ��� p�e2i<�|ih��r�su�2sGp�vxwun"t`wun2��p�sGnVp�Å
d�e|vx�!��v}ª�i`�p�e2i$©Ïwu®}®xw�¿v}n|�%��p�sGp�i�i`ÐV��sGp�vxwun �

-.���� 0 s S��� � � 5R. � 9<� � =G� � 5R.�����9<� ���� =�Ms ���� � � 5R. � 9<� � =G� � 5R.����T9<� ���� =��56H�>�� � 5R[��T9<� ��=G� � 5R.�� � 9<� S� � =G� � 5R. � � 9<� S� � =G� � 5R.����T9<� ���� =W=�> � ���G.�����U *Ïj � ,
��¯|r = e�su��po¿cw�p�e|r�i`��e2wu®x�<t`wun2t`ihnqp�r�sGp�vxwun2��~ � S��� sGn2� � ���� ~�¿e|vxt�e%sGr�iwur��|ihr�i`�<¯qÂ-p�e2i�p�e|r�i`��e2wu®x�<v}n2i`Ðq��sG®}v}p�vxi`�

>-> ò�?A@2BDCDE



��� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

��������
�	��
�����	�����

�������������� � � �"! 
 ��#%$ ��&�'��� � � �"! 
 ��# �)(*� � �,+�! 
"&�,+ #.-0/ �'���
�	��
��1�2�1�3���
�	�4�5��"6 / � �7
 � ! 
 � � � ���� $ ��&� # 6 / � ���1�3� �

���89����8 ��� � ��� ! 
:� # �<; - ��� � ��=<> ! 
?&=<> # �)(*� ��=A@ ! 
CB=A@ #D#,E
��� � ��= ! 
:= # ��� � ��= �F! 
CG= � # ��� � ��H �5! 
)GH � # �:(I� ��=DJ ! 
)B=<J #K-L/ 8K��8

�	��
�81�2�1�3��8

:8	�M�N8 6 / 8O���	����8

�� = �P��� &= � � � � ��� ! 
:� # �<; - � � � � = ! 
 = # � � � � = � ! 
 G= � # � � � � H � ! 
 GH � # � ( � � =<J ! 
 B=<J #D#Q$
��B= � ��� � � � ! 
 � # �D; - ��� � � = ! 
 = # ��� � � = � ! 
)R= � # ��� � � H � ! 
:RH � # �:(I� � =DJ ! 
"&=<J #S#TE
�<; - ��� � � =A> ! 
"&=A> # �)(*� � =A@ ! 
)B=A@ #D#U-0/ = �.� = �

�	��
?&= � ��
)B= � ��
)G= � ��
)R= � ���	����= �

)B= � �4��&= � 6 / = � ��
)G= � ! 
:R= � �M�NB= � 6 / = � �2�1�3��= �?! 
:R= � � � ��&= � $ �NB= � # 6 / = � ���	���N= �

�� H �P�����H � ���V� ��� ! 
:� #W$ ��&H � ��� � � � ! 
 � # �<; - ��� � � = ! 
 = # ��� � � = � ! 
:R= � # ��� � � H � ! 
)RH � # �)(*� � =<J ! 
?&=DJ #D#U-0/ H �.� H �
�	��
?&H � �X
)BH � �7
)GH � �X
:RH � �2�	��� H �

 BH � �X� � H � 6 / H ���
 GH � ! 
 RH � �M� &H � 6 / H ��2�1�3� H � ! 
 RH � � � � � H � $ � &H � # 6 / H �9���	��� H �

���=<J �����=<J ��� � � �"! 
 ��#Y$ ��&=<J ��� � � �"! 
 ��# �:(I� � �3+3! 
 �,+Z#.-L/ =<J���=DJ
�	��
?&=DJ �X
)B=<J �7
)G=<J �X
:R=DJ ���1�3� =<J

?&=<J �M�5�=<J 6 / =DJ �X
)B=<J ! 
)G=DJ � � ���=<J $ ��&=<J # 6 / =<J �7
)R=<J

�� �,+ ����&�,+ ���V� � �?! 
 ��# �)(I� � �,+�! 
CB�,+ #W$ ��B�3+ ��� � � �"! 
 ��# �)(*� � �,+�! 
CB�,+ #TE
�<; - ��� � ��= ! 
:= # ��� � ��= �"! 
"&= � # ��� � ��H �5! 
?&H � # �:(I� ��=DJ ! 
)R=<J #S#U-[/F�3+ � �3+

�	��
?&�3+ �7
CB�,+ ���1�3� �,+
�	�4��&�,+ 6 /5�,+ �X
?&�,+ ! 
)B�3+ � � ��&�3+ $ ��B�,+ # 6 /F�3+ ���1�3� �,+

�� =A> �����=A> ��� � ��� ! 
�� #%$ ��&=A> ���V� ��� ! 
:� # �)(I� ���,+ ! 
?&�3+ # �)(*� � ��> ! 
 ��> # �<; - ��� � � =A> ! 
)B=A> # �)(*� � =A@ ! 
?&=<@ #S#TE
�<; - ��� � � = ! 
 = # ��� � � = � ! 
CB= � # ��� � � H � ! 
)BH � # �:(I� � =DJ ! 
CG=<J #S#U-[/ =<> � =A>

�	��
 &=<> ��
 B=A> ���	��� =A>

)B=A> �M�5�=<> 6 / =A>����	����=<> ! 
)B=A> � � ���=A> $ ��&=A> # 6 / =A>\���	����=A>

��v}���|r�iÒ���� 3qp�sGp�i%i`Ðq��sGp�vxwun2�<sGn2�T��sGr�sGgIihp�ihrOv}n2i`ÐV��sG®}v}p�vxi`��©Ïwur-p�e2iÃ���:wur��|®ÇsGp�vxwun^n2ihpþ¿Êwur�Ë^wG© !2���|r�iÄj Å¾d�e2i
gIw/�|ih®Be�su�n|v}n2iÈ��p�sGp�i�ªusGr�vÇsG¯|®xi`��sGn2�¾wun2iÈiWÉ|wu��ihn2wu�2��ª�sGr�vÇsG¯|®xiÈt`wur�r�i`���:wun2� v}n|�Ip�w<p�e2i�t`wun2t`ihnVp�r�sGp�vxwun2�$wG©ÌË�ihÂ
�|r�wup�ihv}n2��Å��!n+su�|� v}p�vxwun�sG®�iWÉ|wu��ihn2wu�2�YªusGr�vÇsG¯|®xi��|ihn2wup�i`�Yp�e2iÈ�|r�i`��ihn2t`i�wG©ÊsI����wur��|®ÇsGp�vxwun+��v}��n�sG® � . � � *+8$v}n2��,W~.�� *+� � ,W~ .���� * 3q��w��u� ,W~ .���� *»��¯|r = ,W~ .�� � * 3q�:w��u��,W~ .���/ * 3qv}n2l�,W~ .�� � * 3qv}n2��,W~ .���� *»���|r�,W~ .  *+�  ,W~ . � *+� B ,W~.�� * 3qv}��n�sG® ,WÅ

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 � �

�� =A@ �2�5�=<@ ���V� ��� ! 
:� #W$ ��&=A@ ��� � ��� ! 
:� # �)(*� ���,+ ! 
?&�,+ # �)(*� � ��> ! 
 ��> # �<; - ��� � � =<> ! 
CB=A> # �)(I� � =A@ ! 
?&=A@ #D#,E
�<; - ��� � � = ! 
 = # ��� � � = � ! 
)B= � # ��� � � H � ! 
CBH � # �)(*� � =<J ! 
CG=<J #D#U-0/ =<@ � =<@

�O�X
?&=A@ �X
)B=<@ ���1�3� =A@

"&=A@ �X���=A@ 6 / =<@ �7
)B=A@ ! 
)B=A@ � � ���=A@ $ ��&=A@ # 6 / =<@ �2�1�3� =A@

�����> ������> ��� � � �"! 
 ��# ��� � � �3+3! 
?&�,+ # ��� � ��= ! 
:= # ��� � ��= �"! 
CB= � # ��� � ��H �F! 
CBH � # �:(I� ��=DJ ! 
CG=<J #U-L/ ��>�����>
�O�X
:��>\�2�	������>

:��>��4����> 6 / ��>\���1�3����>

�� = �M�
�O�X
:=V���	����=

�¢v}���|r�i{���� &cwunVp�v}nq�2i`�EÅ

Ek�F� S��� �F� ���� � � � ������U *Ïj���,
d�e2i !2r���p�p�e|r�i`��e2wu®x�%t`wur�r�i`���:wun2�|�cp�w-t`wun2t`ihnqp�r�sGp�vxwun2�!sG¯�w�ª�i�¿e|vxt�eÄ��¯|r =Ær�ih�|r�i`����i`� ��´�
��È~|¸ ��������~�¸K´�
�$~ ¸W´ 
��W~
sGn2�T¸K´ � ��~�¿e|v}®xi-p�e2i���i`t`wun2�¾p�e|r�i`��e2wu®x��t`wur�r�i`���:wun2�|�!p�w{p�e2i-t`wun2t`ihnVp�r�sGp�vxwun"sG¯:w�ª�i-¿e|vxt�e sG�|p�wur�ih�|r�i`����vxwun+wG©
²V¹2��°¼p�sGË�i`��|®Çsut`i �7���� oÅ

d�e2iÊ�:w�����v}¯|®xi���Âqnqp�e2i`��vx��sGn2���|ih��r�su�2sGp�vxwunOr�sGp�i`�ÌwG©��!¯|r =^sGr�i 4 ��� 0 { EG9�s S��� 9�s S���  s ���� } sGn2� < ��� 0 { � ����} Å
lþn�wur��|ihr�p�w�sG®}®xw�¿ ��¯|r = p�w�r�ih�|r�i`���]v}p���w�¿nO��Â/nVp�e2i`��vx��� �|r�v}n|��ª�ih��ihp�sGp�v}ª�iÊ��r�w�¿p�e)�7���# o~G¿ÊiÊe�s`ª�iÊp�e2i�t`wun2��p�r�sGv}nVp5�s S���  s ���� = @ � ��� x � ���� Å¢d�e2i�v}n2thr�i�su��iwG© 3q�:w��u��<��"sGp�p�e2iwun2��ihpbwG©E��p�sGp�vxwun�sGr�Â��|e�su��i��eV�|p��bwGÛÃp�r�sGn2��thr�v}�|p�vxwun
©»r�wug �Ê��sGn2�{v}n2� �2t`i`�ciWÉ �|r�i`����vxwunÃwG©Bp�e2i���¯|r =Êyzr�ih���|®ÇsGp�i`�Ã��ihn2i`��Å�d�e|vx��Â/vxih®x�|�Êp�e2i�t`wun2��p�r�sGv}nqp s S��� @ � �����M� S��� Ålþn¾���|g<g{sGr�Â�~2¿ci�e�s`ª�iÈp�e2iÈi`ÐV�|v}®}v}¯|r�v}�|g v}n2i`ÐV��sG®}v}p�vxi`�

E � s S���� ��� �F� S��� 9 � ���� � s S��� Ms ����� ��� �����	������U *Ïj�j�,
d�e2i$��ihn2i`��¸K´�
� *þ¸K´�
A,csGn2�Ò¸K´�
A� *î´5¸K´�
A,csGr�i$��r�wu�|�:i`�Äp�wu��ihp�e2ihrv}n�p�e2i�¸K´�
Owu�:ihr�wun"�ì���|~|��j ~2�G�� oÅ��Y���e2w�¿n

v}n !2���|r�i�j ~p�e2i�wu�:ihr�wun���p�r��2thp��|r�i-vx��r�sGp�e2ihrYt`wug<�|®xiWÉ �Y¸K´�
�Àvx�YiWÉ �|r�i`����i`��©»r�wug s � B yo�|ih�:ihn2�|ihnVp$�|r�wugIwup�ihr
®xw/t�sGp�i`� ¯�ihpþ¿Êi`ihnÁp�e2i{pþ¿Êw+t`w/� v}n|��r�ih��vxwun2�)*»��j�,W~Ì¿e|v}®xiÃ¯:wup�e½¸W´ 
� sGn2�Ó¸W´ 
���sGr�i%iWÉ �|r�i`����i`�"©»r�wug sGn2wup�e2ihr
�CB]yo�|ih��ihn2�|ihnqp��|r�wugIwup�ihr�*»��� ,��|r�i`t`i`� v}n|��p�e2iYpþ¿ÊwOt`wq� v}n|�Or�ih��vxwun2���é�u�|~|�u�# oÅ � dBr�sGn2��thr�v}�|p�vxwun�©»r�wug p�e2i!®ÇsGp�p�ihr
�|r�wugIwup�ihrIvx�<suthp�v}ª�sGp�i`�Á¯VÂ;3q��w��u�=<$� �ì��� ~b��6# !sGn2�^r�ih�|r�i`����i`� ¯VÂ^��¯|r = �é���� o~b���|r �ìj��� o~ÊsGn2�^�|r�i`���|g{sG¯|®}Â
3qv}n2� �é�u� ~��uj# oÅ9=�i`t�sG�2��iÄs[®xw�¿ ®xihª�ih®�wG©�3qv}n2lÈvx��wu¯2��ihr�ª�i`�Á� �|r�v}n|�+iWÉ/�:wun2ihnVp�vÇsG®���r�w�¿p�eB~b����sG®x��w[��i`ihgI��p�w
sG®}®xw�¿ ��wugIi�t`wun2��p�v}p��|p�v}ª�iÈiWÉ �|r�i`����vxwun¾wG©�p�e2i�¸K´�
<wu��ihr�wunBÅ &cwun2��p�v}p��|p�v}ª�iÈiWÉ/�|r�i`����vxwun¾wG©�¸W´ 
�½©»r�wug����ÈsGn2����j
®xi�su�|�cp�w�sÈr�sGp�i�wG©]��Âqnqp�e2i`��vx� s i � � ~q¿e|v}®xi�r�ih���|®ÇsGp�i`�ÄiWÉ/�|r�i`����vxwunI©»r�wug �!����v}ª�i`�cr�vx��i�p�w�s�r�sGp�iYwG©]��Â/nVp�e2i`��vx� s S� � Å
�Àv}p�e�sO�|ih��r�su�2sGp�vxwun[r�sGp�i-i`ÐV��sG®Bp�w � � � . � � ~ ¿ÊiÈwu¯|p�sGv}n¾p�e2i�©»wu®}®xw�¿v}n|�%��p�sGp�i�i`Ðq��sGp�vxwun�©Ïwur:3qv}n2� �

-.�� � 03s i � � � � 5R. � 9<� � = Fs S� � � � 5R. � 9<� � =G� � 5R.�����9<� S��� =G� � 5R.��$�v9<�,����= 56H >�� � 5R.�� � 9<� �� � =G� � 5R.���/ 9<� S��/ =W=��56H�>�� � 5R[��T9<� ��=G� � 5R.�� � 9<��� � =G� � 5R. � ��9<��� � =G� � 5R.����]9<� ���� =W=�> � � � .�� � U *ÏjG� ,
d�e2iÒ��p�sGp�iÒi`ÐV��sGp�vxwun¼©Ïwur 3qv}n2lOvx�Ã��v}g<v}®ÇsGr�~¿v}p�e s i ��/ �|ihn2wup�v}n|�^p�e2i�¯�sut�Ë/��r�wu�|n2� ��Âqnqp�e2i`��vx�%r�sGp�i�� �|r�v}n|�

iWÉ ��wun2ihnqp�vÇsG®!��r�w�¿p�eB~ s S�'/ p�e2i���Â/nVp�e2i`��vx�<r�sGp�i�v}n2� �2t`i`�Ó¯qÂ �|ihr�ih�|r�i`����vxwun½wG©$�|r�wugIwup�ihr%���[sGp<p�e2i[wun2��ihpIwG©
��p�sGp�vxwun�sGr�ÂÄ�|e�su��i�~sGn2� � ��/v.��'/ p�e2i��|ih��r�su�2sGp�vxwunÒr�sGp�i�Å

��� ûGæ�� ����áKñ�æîâzáWòÈäìê�ß�èìêÏá!ãÏâoß�òGêÏëîâzäìà�æ�ó �·âzáWõ¼ßãzûJäåâoó$ñJâzáWõá�ãzæîâ � ç0C2-]èìá`ë�ß�ãzæ�ó�à�æîã 3�æ
æ
òÈç $cß�òuóYãzûJæ�� ���	��ë
á�óJäìò��âzæ��KäìáWò " EDC +xÿ
ç0CÌûGßKê2ãzûGæEëoûuß�âoß�ëîãzæîâzäìê»ãzäìë
ê:á��Vß4��
 �5óJæ
ñ�æ
òGóJæ
ò`ã|ñ�âzáWõá�ãzæîâ�ÿ�/�æ
ë
ßKýGêÏæBãÏâoßKòJêÏëîâzäìñJãzäìáWò �·âzáWõ^ç0CÌó�á`æ
ê�òJáKã�ë
áKõõæ
òGë
æ�àGýJã�3�æ
èìè�ß��·ãzæîâ
ãzûGæ�äìòGäåãzäéß�ãzäìáKò$á��2êÏñ�á�âzýGèéß�ãzäìáWòV÷�3�æ43BäéèìèqáWõäåãEãzûGäìêBñJâzáKõáKãzæîâBûJæîâzæWÿ

>-> ò�?A@2BDCDE



��� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

-.���/103s i ��/ � � 5R. � 9<� � = �s S��/ � � 5R. � 9<� � =G� � 5R.�����9<� S��� =G� � 5R.��$�v9<�,���T= 56H!>�� � 5R.�� � 9<��� � =G� � 5R.��'/ 9<� S��/ =W=��56H!>�� � 5R[��V9<� �w=G� � 5R.�� � 9<� �� � =G� � 5R. � ��9<� �� � =G� � 5R.����]9<� ���� =W=�> � �'/4.���/ U *Ïj���,
3qv}n2�±r�ih�|r�i`����i`��p�e2i%iWÉ �|r�i`����vxwunÁwG©�ªusGr�vxwu�2����ihn2i`��v}nVª�wu®}ª�i`�Áv}n p�e2iÄsuthp�v}ªusGp�vxwunÆwG©!���:wur��|®ÇsGp�vxwunB~b���2t�eÁsu�

¸ �������¼sGn2�Ã¸K´ ���ÊÅ�lon<p�e2i�sG¯2��ihn2t`iwG©�v}n2� vxt�sGp�vxwun2�cwG©p�e2i!t`wunVp�r�sGr�Â�~q¿Êi!su�����|gIi�p�e�sGp 3qv}n2�Óv}nqp�ihr�suthp��b¿v}p�eIp�e2i`��i
��ihn2i`�-sGp�sG¯�wu�|p�p�e2i<��sGgIi<��p�r�ihn|��p�eBÅ �|�|r�p�e2ihr�gIwur�i�~�su�ÈgIihnVp�vxwun2i`�^sG¯:w�ª�i�~�sGp�e|v}��e2ihr-t`wun2t`ihnVp�r�sGp�vxwun2�+3qv}n2�
g��2��p�¯:i%sG¯|®xi%p�w[��eV�|pOwGÛÓv}p���w�¿nÁ��Âqnqp�e2i`��vx��Å¾�Y�-iWÉ �|®ÇsGv}n2i`�"v}nÁ��i`thp�vxwun �2Åì� ~�p�e|vx�-®xi�su�|��p�w¾pþ¿ÊwÒp�e|r�i`��e2wu®x�
t`wun2t`ihnqp�r�sGp�vxwun2�-©Ïwur�p�wup�sG® 3qv}n2� sGn2�83qv}n2lK~]�|ihn2wup�i`� ¯VÂ � S� � ~ � �� � sGn2� � S��/ ~ � ���/ ~Er�i`���:i`thp�v}ª�ih®}Â�Å �Ti<wu¯|p�sGv}n"p�e2i
©Ïwu®}®xw�¿v}n|�%p�e|r�i`��e2wu®x��v}n2i`Ðq��sG®}v}p�vxi`�

Ek� � S� � � � �� � �����	��� � 9 *Ïj���,Ek� � S��/ � � ���/ � � � ����/�U *Ïj���,
�Y�It�sGnÆ¯:iÄª�ihr�v%!�i`�Óv}n *Ï����,W~s+����${thvxihnVp%t`wun2� v}p�vxwunÓ©Ïwur<v}n|e|v}¯|v}p�v}n|�"p�e2i¾wun2��ihpIwG©����:wur��|®ÇsGp�vxwunÓvx�<p�e�sGpIp�e2i
t`wun2t`ihnqp�r�sGp�vxwunÒwG©Ìp�wup�sG® 3qv}n2� ¯:iÈsG¯�w�ª�i�p�e2i�p�e|r�i`��e2wu®x� � S� � ~ ¿e|v}®xi�p�e2i�t`wun2t`ihnqp�r�sGp�vxwunÒwG©Ìp�wup�sG®-3qv}n2lÊ¯�i$¯:ih®xw�¿
p�e2i�p�e|r�i`��e2wu®x� � ���/ Ålþn2���:i`thp�vxwun¼wG©1*ÏjG� ,I®xi�sGr�n2�{p�e�sGp%p�e2i[�:w�����v}¯|®xi[��Âqnqp�e2i`��vx�ÄsGn2�½�|ih��r�su�2sGp�vxwun r�sGp�i`�%wG© 3qv}n2� sGr�i 4 � � 0{ EG9�s i � � 9�s i � �  s S� � } sGn2� < � � 0 { � � � } Å{lþnTp�e2iIiWÉ ��wun2ihnqp�vÇsG®���r�w�¿p�e^�|e�su��i�~]¿e2ihn 3qv}n2l�vx��s�ªusGv}®ÇsG¯|®xiÃsGpÈ®xw�¿
®xihª�ih®x��~ 3qv}n2� v}n|e|v}¯|v}p�������wur��|®ÇsGp�vxwun �ì� �D oÅ ��wur�i`w�ª�ihr�~-3qv}n2� sG�|p�wur�ih���|®ÇsGp�vxwun"��i`ihgI�$p�wÄw/t`th�|r$v}n^¸W´ 
���g-�|p�sGnqp��
�ì��j|~¢���# oÅ{d�e2i`��i%t`wun2� v}p�vxwun2�-v}g<�|®}Â s i � � @ � � � x � �� � ~�sGn2�Te2ihn2t`i 5�s i � �  s S� � = @ � � � x � �� � Å �2wur�3qv}n2lW~E¿Êi{e�s`ª�i
4 �'/�0 { EG9�s i ��/ 9�s i ��/ Fs S��/ } sGn2� < ��/�0 { � ��/�} Å�lþn¾¿v}®x�/yzpoÂ/��iÈ¯�suthp�ihr�vÇs ~ 3qv}n2lc��i`ihgI��p�wI�|r�ihª�ihnVp�©»r�i`i 3qv}n2� ©9r�wug
sut`th�|g��|®ÇsGp�v}n|��p�wÄp�e2i<�:wuv}nVp-¿e2ihr�i<v}p�r�ih�|r�i`����i`��v}p��-w�¿n"��Â/nVp�e2i`��vx��Å =cÂ�gIi�sGn2�ÈwG©4*ÏjG� ,W~B¿ciIt`wun2th®}�2�|i<p�e�sGps i �'/ @ � ��/ x � S��/ Å ��wu®}®xw�¿v}n|�O�|�|r�ih���|®ÇsGp�vxwunÃwG©]�!��~�3qv}n2lbsut`th�|g��|®ÇsGp�i`�Êp�w-p�e2i��:wuv}nVpc¿e2ihr�i�v}p�sG®}®xw�¿����|ihr�ih�|r�i`����vxwun
wG© 3qv}n2��yot`wunVp�r�wu®}®xi`�Ò��ihn2i`�Yp�w{w/t`th�|r �ìj# oÅ�d�e|vx��gIwup�v}ª�sGp�i`�!p�e2i-©9�|r�p�e2ihr$t`wun2��p�r�sGv}nqp 5�s i �'/  s S��/ = @ � �'/ x � ���/ Å �Ti
p�eq�2��sGr�r�v}ª�i-sGp�p�e2i�©»wu®}®xw�¿v}n|�{i`ÐV�|v}®}v}¯|r�v}�|g v}n2i`ÐV��sG®}v}p�vxi`��©»wur:3qv}n2�ÑsGn2� 3qv}n2l

� �� � � s i � �� � � �����	��� � 9 � �� � � s i � � �s S� �� � � � � � ��� � 9 *Ïj���,

� S�'/ � s i �'/� ��/ �F���'/ 9 ����/ � s i ��/ Fs S��/� ��/ � � � ����/�U *Ïj�6�,
���|rbvx��s � (Y��yz¯|v}n2� v}n|�-�|r�wup�ihv}nIr�ih���|®ÇsGp�v}n|�-p�e2i�iWÉ �|r�i`����vxwunIwG©E��ihª�ihr�sG®2��ihn2i`��v}nVª�wu®}ª�i`�{v}n<p�r�sGn2��v}p�vxwun%��p�sGp�i

©»�|n2thp�vxwun2��wG©Ê°YÎ¢¸K¶2¹hº»´9µ·´5¸4�é�u� ~���6 ~ ���� oÅÊlþp�vx��p�e2i-�|r�wq� �2thpYwG©�p�e2iÈ��ihn2i+� ���4*þ¸h³ � �Ì~�³�²�º �:,W~2¿e|vxt�eÒvx�!iWÉ �|r�i`����i`�
� �|r�v}n|�Yª�ih��ihp�sGp�v}ª�ic��r�w�¿p�e)�ìj��|~#���# oÅ�dBr�sGn2��thr�v}�|p�vxwunOwG©2p�e2iÊ��ihn2ibvx�¢r�ih�|r�i`����i`��¯VÂ 3q�:w��u�=<$� �7���#  sGn2�Osuthp�v}ªusGp�i`�
¯qÂÄ��¯|r = �7� �2 oÅ � ihn2wup�v}n|�{p�e2i����|r!t`wun2t`ihnVp�r�sGp�vxwunÒ¯VÂ .��$� ~ ¿ciÈwu¯|p�sGv}n¾p�e2iÈ��p�sGp�i�i`Ðq��sGp�vxwun

-.�����0 s����\� � 5R. � 9<� � =G� � 5R.�����9<� S��� =G� � 5R[��V9<� �w=G� � 5R.�� � 9<� �� � =G� � 5R. � ��9<� �� � =G� � 5R.����T9<� ���� =e> � ����.��$�v9 *9�V��,
¿e2ihr�i s���� sGn2�z� ��� sGr�iÈ��Â/nVp�e2i`��vx�!sGn2�¾�|ih��r�su�2sGp�vxwun[r�sGp�i-t`wun2��p�sGnVp���~2r�i`����i`thp�v}ª�ih®}Â�Å

���|r�e�su�!sO��v}n|��®xi�p�e|r�i`��e2wu®x� �,��� ~ ¿e|vxt�e¾��v}ª�i`�!p�e2i�p�e|r�i`��e2wu®x��v}n2i`Ðq��sG®}v}p�vxi`�Ek�F�,���_�����	�����]U *9�2� ,
��¯�w�ª�iÒv}p��%p�e|r�i`��e2wu®x�E~����|rÄvx�ÄsG¯|®xiÒp�w^r�ih�|r�i`���Äp�e2i+���Ò�|r�wugIwup�ihr�wG©�p�e2i"¸K´�
Áwu�:ihr�wunB~�sGn2�Àp�eq�2�Ä�|r�ihª�ihnVp
v}n�suthp�v}ª�sGp�vxwun�wG© 3qv}n2� ¯qÂ)3qv}n2l��ìj��� oÅ�«$v}ª�ihn 4 �$��0 { EG9�s����4} sGn2� < ����0 { � ���]} ~2p�e|vx�®xi�su�|��p�wOp�e2iÈt`wun2��p�r�sGv}nVps���� @ � ��� x �,��� ~2sGn2��e2ihn2t`iÈp�e2iÈi`ÐV�|v}®}v}¯|r�v}�|g v}n2i`ÐV��sG®}v}p�vxi`������_� s��$�� ��� � � � ���$�]U *9�V��,

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 ��j

����� �"YA&\� $N�'�����'&�� ,@� ��� � �
d�e2i��|e2w����|e2wur�ih®Çs�Â�v}nqp�ih��r�sGp�i`�-s%ªusGr�vxihpþÂ�wG©Êihnqªqv}r�wun|gIihnqp�sG®ÊsGn2�Ò�|eVÂ ��vxwu®xwu��vxt�sG®b��v}��n�sG®x��~:v}n2� vxt�sGp�v}n|��nq�|p�r�vxihnVp
s�ªusGv}®}v}¯|v}®}v}pþÂ^sGn2�"t`ih®}®c�|ihn2��v}poÂ � �2~���� ~]j��� oÅÃ����iWÉ/�|®ÇsGv}n2i`�"v}n^��i`thp�vxwunÁ� ~]¿ci{t`wun2��vx�|ihrOs¾��v}n|��®xiI��v}��n�sG®�v}n^wu�|r
gIw/�|ih® ��p�e2i¾��v}��n�sG®���p�v}g-�|®ÇsGp�v}n|�^p�e2i[sG�|p�wu�|e2w����|e2wur�Â/®ÇsGp�vxwun¼wG©$p�e2i�Ëqv}n�su��i`��~csG¯|¯|r�ihª/vÇsGp�i`�Æp�w83qv}��n�sG®zÅ½lop<vx�
su����wqthvÇsGp�i`��¿v}p�e[p�e2i$v}n|�|�|p�ªusGr�vÇsG¯|®xi [�� ~sGn2� -[��a0 EGU *9�Vj�,

�Ti-�|iD!2n2i-s<��v}n|��®xi$p�e|r�i`��e2wu®x�¾©»wur:3qv}��n�sG®z~ � � ~sGn2�Äp�eV�2�!wu¯|p�sGv}n�p�e2i$p�e|r�i`��e2wu®x�¾v}n2i`Ðq��sG®}v}p�vxi`�Ek�F� � �����	� � U *9��� ,
lo©�p�e2i���p�ih��©»�|n2thp�vxwun[iWÉ �|r�i`����vxwun � � 5R[��V9<� �w= ihªusG®}��sGp�i`�!p�w¾��*Ï��,W~2p�e2ihn 3qv}��n�sG®Bvx�!��sGvx�¾p�w<¯�iÈ�|r�i`��ihnVp�*ÏsG¯2��ihnVp�,WÅ
d�e2i��|r�i`��ihn2t`iÈwG© 3qv}��n�sG®¢�|ihn2wup�i`���|eVÂ ��vxwu®xwu��vxt�sG®�t`wun2� v}p�vxwun2��t`wun2� �2thv}ª�i-p�w<����wur��|®ÇsGp�vxwunBÅ

� �$�K��������	���������[	��� ��#%�&:������	���!�'����	B�½�&�	
d�e2i�gIw/�|ih® �|r�i`��ihnVp�i`�Ov}nOp�e2ic�|r�ihªqvxwu�2����i`thp�vxwunOt`wun2��vx��p���wG©06Y��p�sGp�icªusGr�vÇsG¯|®xi`��~��!v}n|�|�|pÌª�sGr�vÇsG¯|®xi`��~V����p�e|r�i`��e2wu®x�
��sGr�sGgIihp�ihr���~�sGn2�O���r�sGp�iÊ��sGr�sGgIihp�ihr���ÅÌlþn�su�|� v}p�vxwunB~u¿Êic���:i`thv%!�i`���u�!p�e|r�i`��e2wu®x�OsGn2��i`Ðq�|v}®}v}¯|r�v}�|g v}n2i`Ðq��sG®}v}p�vxi`��Å
d�e2iÊt�e2wuvxt`i�©»wur¢��sGr�p�vxth�|®ÇsGr¢r�ih���|®ÇsGp�vxwun�©9�|n2thp�vxwun2�ÌsGn2�È��sGr�sGgIihp�ihr�v}n2i`Ðq��sG®}v}p�vxi`�]¿�su�]gIwup�v}ª�sGp�i`�-¯qÂ�p�e2iÊs�ªusGv}®ÇsG¯|®xi
��ihn2ihp�vxtsGn2��gIwu®xi`th�|®ÇsGr��2sGp�s�wunI°YÎ ¸W¶|¹hº»´9µÜ´Ç¸]���:wur��|®ÇsGp�vxwunBÅ ¨ ��v}n|�!p�e|vx��gIwq�|ih®z~u¿ci���v}g-�|®ÇsGp�icp�e2iÊr�i`����wun2��iÊwG©�p�e2i
¯�suthp�ihr�v}�|g p�wOnV�|p�r�vxihnqpY�|ih�|®xihp�vxwun+sGn2��e|v}��e¾�:wu�|�|®ÇsGp�vxwun��|ihn2��v}pþÂ%©Ïwur�ª�sGr�vxwu�2��v}n|v}p�vÇsG®]t`wun2� v}p�vxwun2�$sGn2����ihn2ihp�vxt
¯�sut�Ëq��r�wu�|n2�|��Å�d�e2i�®xi�su�|�cp�w�ÐV��sG®}v}p�sGp�v}ª�iY¯:ihe�s`ª/vxwur�sG®:�|r�i`� vxthp�vxwun2��p�e�sGpct�sGnÃ¯�iYt`wug<��sGr�i`�Ã¿v}p�eÃiWÉ �:ihr�v}gIihnVp�sG®
wu¯2��ihr�ª�sGp�vxwun2�Êr�ih��wur�p�i`�{v}nIp�e2i®}v}p�ihr�sGp��|r�i�Åb��®}®���v}g��|®ÇsGp�vxwun2��r�ih�:wur�p�i`�I¯:ih®xw�¿¼e�s`ª�i�¯:i`ihn{t�sGr�r�vxi`�%wu�|pb¯VÂ<gIi�sGn2�
wG©Ìp�e2i��|r�wu��r�sGg�«=(�� �}���� oÅ��

�Ti�¿v}®}®¢©»w/th�2��wun�po¿cw%vx�����2i`�!v}n���sGr�p�vxth�|®ÇsGr�Å �¢v}r���p�~�p�e2i�t�e2wuvxt`i�¯�ihpþ¿Êi`ihn+ª�ih��ihp�sGp�v}ª�i���r�w�¿p�eTsGn2�Ò����wur�� y
®ÇsGp�vxwun¾v}n�r�i`����wun2��i$p�wIsu� ª�ihr���iÈihnVª/v}r�wun|gIihnVp�sG®Ìt`wun2� v}p�vxwun2��¿v}®}®E¯:i�iWÉ/�|®ÇsGv}n2i`��su�p�e2i�wu�|p�t`wugIiÈwG©�t`wug<��ihp�v}n|�
�:w���v}p�v}ª�i�sGn2�Ãn2ih�VsGp�v}ª�iY©»i`i`� ¯�sut�Ë{®xw/wu�2��~ t`wunVp�r�wu®}®}v}n|�<p�e2i�sut`th�|g-�|®ÇsGp�vxwun[wG© 3q��w��u�=<$� *»��i`thp�vxwun5� Å}� ,WÅ 3/i`t`wun2�E~
p�e2i�iWÛ:i`thp���wG©bg-�|p�sGp�vxwunTsGn2�[w�ª�ihr�iWÉ/�|r�i`����vxwunÒwun�p�e2i�©Ïi`i`� ¯�sut�Ë¾r�ih���|®ÇsGp�vxwun wG© 3q�:w��u��<$� sut`th�|g-�|®ÇsGp�vxwun+¿v}®}®
¯:iÈsGn�sG®}Â!��i`�.*»��i`thp�vxwun � Åì��,WÅ

���� �%���#+ �N� W�� � ����$ ��������&�� &��;W � &��(WG� �A� �	� ���#� U ���\� �������VU�� �\��&
� � � �1�N+ , YA&�� $ ��������&��
lþn^r�i`����wun2��i%p�w+t�e�sGn|��v}n|� nq�|p�r�vxihnVpIt`wun2� v}p�vxwun2�IsGn2� ��wu�|�|®ÇsGp�vxwunÆ�|ihn2��v}pþÂ�~c°YÎc¸W¶|¹hº»´9µÜ´Ç¸È��ihn2i`�<ihv}p�e2ihrIsu�����|gIi
p�e2iOt`wur�r�i`thp�®xihª�ih®�wG©csuthp�v}ª/v}poÂ¾©Ïwur$����wur��|®ÇsGp�vxwun wur$r�ihg{sGv}nTsGpÈs{®xihª�ih®�wG©csuthp�v}ª/v}poÂ+sG�|�|r�wu�|r�vÇsGp�i�©»wurYª�ih��ihp�sGp�v}ª�i
��r�w�¿p�e �é�  oÅId�e2i<�|i`thvx��vxwun"p�w�v}n|v}p�vÇsGp�iI���:wur�i�©»wur�g{sGp�vxwun^wur��|�|r����2i<ª�ih��ihp�sGp�v}ª�iI��r�w�¿p�e"vx��p�e2iOr�i`���|®}p-wG©cp�e2i
v}nqp�ih��r�sGp�vxwunOwG©|��v}��n�sG®x�]r�iD9�i`thp�v}n|��p�e2ibt`ih®}®}�|®ÇsGr�sGn2�Èihnqªqv}r�wun|gIihnqp�sG® t`wun2� v}p�vxwun2��Å 
 n�p�e2i�gIwu®xi`th�|®ÇsGr¢®xihª�ih®z~u��v}��n�sG®
v}nqp�ih��r�sGp�vxwun%vx�csut`t`wug<�|®}vx��e2i`�{¯qÂOr�ih���|®ÇsGp�v}n|�-p�e2i!suthp�v}ª/v}poÂIwG©Ep�e2i�|e2w����|e2wur�ih®Çs�Â�~|sGn2�<e2ihn2t`i�p�e2i!sut`th�|g��|®ÇsGp�vxwun
wG© 3q��w��u�=<$��~up�e|r�wu�|��e<��w���v}p�v}ª�isGn2�On2ih�VsGp�v}ª�ic©Ïi`i`� ¯�sut�Ë�®xwqwu�2��r�ih���|®ÇsGp�v}n|�Èp�e2i���Â/nVp�e2i`��vx��wG©p�e2ic�|e2w����|e2wur�ih®Çs`Â
t`wug<�:wun2ihnVp�� � �2~���� ~2j��� *»��i`thp�vxwunÒ��,WÅ

� � ûGæ�õá�óJæ
èìêBýGêÏæ�ó �Íá�â¢ãzûJæÌêÏäìõcýGèéß�ãzäéáKòGêEâzæ
ñ�á�âÏãzæ�óYäìò�ãzûJäéêBêÏæ
ëþãzäéáKò$ë�ß�ò$à�æÌáWà�ãoßKäìòGæ
ó �ÜâzáKõÓãzûJæ�ßKý�ãzûGá�âzê
ÿ

>-> ò�?A@2BDCDE



�G� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

lþnOp�e2i�sG¯2��ihn2t`iwG© 3qv}��n�sG® * E JM[��!�F� � ,W~�p�e2i���Â/��p�ihgÑr�i�sut�e2i`��sYÐV��sG®}v}p�sGp�v}ª�i!i`ÐV�|v}®}v}¯|r�v}�|g ��p�sGp�i�su����wqthvÇsGp�i`�
¿v}p�e¾p�e2i-��¿v}p�t�e|v}n|�Ã�|wug{sGv}n � � �F[ � J � � � � 9 EkJM.��k�F�,�G9E JM. k� � �9 � S� � �M. � � �F� �� � 9E JM.����!�F� S��� 9 � S� � �M. � �t� � �� � 9 *9�V��,� S��� �M.��$� J����	�����v9 .���� 0 � ���� 9� �� � �M.�� � J����	��� � 9 � S�'/ �M. S��/ �F� ���/ 9E JM[��!�F� �V9
¿e|vxt�e%�|i`��thr�v}¯:i`�b�|eqÂ/��vxwu®xwu��vxt�sG®�t`wun2� v}p�vxwun2�b©Ïwu�|n2�<v}n<p�e2i�iWÉ �:wun2ihnVp�vÇsG®���r�w�¿p�e%�|e�su��i�Å �CB[vx�bp�e2ig{sJ��wur���v}��g{s
©zsuthp�wur-� v}r�i`thp�v}n|�¾p�r�sGn2��thr�v}�|p�vxwun^v}n^sÃª�ih��ihp�sGp�v}ª�ih®}Âqyz��r�w�¿v}n|�+t`ih®}®z~B¿e|v}®xi�� � vx�$©Ïwu�|n2�TsGpÈt`wun2t`ihnVp�r�sGp�vxwun2��p�wqw
®xw�¿ p�w��:ihr�g<v}p�iWÉ �|r�i`����vxwun"wG©p�e2iI����wur��|®ÇsGp�vxwun^��ihn2i`��Å{d�e2i{�|e2w����|e2wur�ih®Çs`Â �|r�wup�ihv}n2�+3q��w��u��sGn2� 8$v}n2� sGr�i
s�ªusGv}®ÇsG¯|®xiOsGp�¯�sut�Ë/��r�wu�|n2��®xihª�ih®x�YsGn2�[sG®}®xw�¿ p�e2i-t`ih®}®]p�w<�|r�w/� �2t`i-ihn2wu�|��e 3q��w��u�=<$�¼p�wIihnVp�ihr�p�e2iÈp�r�sGn2��v}p�vxwun
��p�sGp�i!vÍ©Ep�e2i�ihnVª/v}r�wun|gIihnVp�sG®Et`wun2� v}p�vxwun2���|ihp�ihr�vxwur�sGp�i�Åbd�e2ip�r�sGn2��v}p�vxwunÄ��p�sGp�ir�ih���|®ÇsGp�wur�� 3qv}n2��~��!¯|r =$~VsGn2�%�!�|r
sGr�iÃs`ª�sGv}®ÇsG¯|®xiÃsGp�t`wun2t`ihnVp�r�sGp�vxwun2���|r�ihª�ihnVp�v}n|�+p�e2i{wun2��ihp�wG©����:wur��|®ÇsGp�vxwunB~¢¿e|v}®xi 3qv}n2lYvx��s`ª�sGv}®ÇsG¯|®xiÄsGp�sÄ®xihª�ih®
p�e�sGpY�|wqi`�!n2wup!�:ihr�g<v}p!r�ih�|r�i`����vxwun[¯VÂ 3qv}n2� p�wI¯:i�r�ih®}vxihª�i`�EÅ�d�e2iÈ��ihn2i-t`w/� v}n|�I©Ïwur���Ávx�n2wupYiWÉ/�|r�i`����i`��v}nÒs
��r�w�¿v}n|�%t`ih®}®zÅ

3qp�sGr�p�v}n|�I©9r�wug±p�e|vx�Ðq��sG®}v}p�sGp�v}ª�iÈi`ÐV�|v}®}v}¯|r�v}�|g ��p�sGp�i�~ ¿Êi$�:ihr�p��|r�¯�p�e2iY��Â/��p�ihg±¯qÂ%��¿v}p�t�e|v}n|�{wunÄp�e2i�����wur�� y
®ÇsGp�vxwunT��v}��n�sG® * � �t� [��tJ ���	��� ,WÅ43qv}g��|®ÇsGp�vxwun"wG©�p�e2i�n2ihpo¿cwur�Ë�p�sGË�i`��s{©»ih¿ ��i`t`wun2�|�Yp�wÄt`wug<�|®xihp�iOwun s%� &
*Ï����� ��� ��~2����� � = ,W~VsGn2�<��v}ª�i`�br�vx��ip�w-s$p�r�sGn2��v}p�vxwun%��r�sG�|e{wG©E� ����Ðq��sG®}v}p�sGp�v}ª�i!��p�sGp�i`��Å �+sGnVÂ<wG©:p�e2i`��i���p�sGp�i`�
sGr�i�su����w/thvÇsGp�i`��¿v}p�e���¿v}p�t�e|v}n|�%�|wug{sGv}n2��p�e�sGp!p�e2iÈ��Â/��p�ihg p�r�s`ª�ihr���i`�!v}n2��p�sGnVp�sGn2i`wu�2��®}Â�Å 3qv}n2t`i-p�e2i�¯|vxwu®xwu��vxt�sG®
r�ih®xihª�sGn2t`i�wG©bp�e2i�®ÇsGp�p�ihr���p�sGp�i`�!vx��®}v}g<v}p�i`�E~�p�e2ihÂ¾t�sGn�¯:iÈih®}v}g<v}n�sGp�i`��©9r�wug p�e2i-p�r�sGn2��v}p�vxwun���r�sG�|eBÅ�d�e|vx�!®xi�su�|�
p�w{s�r�i`� �2t`i`�[p�r�sGn2��v}p�vxwun¾��r�sG�|e[wG© ���<Ðq��sG®}v}p�sGp�v}ª�iÈ��p�sGp�i`��~ ��sGr�p�wG©�¿e|vxt�e[vx����e2w�¿n¾v}n)!2���|r�iI��� Å

d�e2i�p�r�sGn2��v}p�vxwun¼��r�sG�|e¼t`wunVp�sGv}n2��s"��v}n|��®xi[Ðq��sG®}v}p�sGp�v}ª�i�i`Ðq�|v}®}v}¯|r�v}�|g ��p�sGp�i¾p�e�sGp{p�e2i���Â ��p�ihg'ihª�ihnVp���sG®}®}Â
r�i�sut�e2i`��v}nÁsG®}®ÊÐq��sG®}v}p�sGp�v}ª�i{¯:ihe�s`ª/vxwur���Å¾d�e2i%ÐV��sG®}v}p�sGp�v}ª�iÃi`Ðq�|v}®}v}¯|r�v}�|g ��p�sGp�i{t`wur�r�i`���:wun2�|�-p�w[p�e2i�¸ ��� � �|e2iWy
n2wupþÂq�:i�~�¯�i`t�sG�2��i�p�e2i¾t`wun2t`ihnVp�r�sGp�vxwun wG© ��Ñe�su�In2wup%r�i�sut�e2i`�Óp�e2i[p�e|r�i`��e2wu®x�¼sG¯:w�ª�i[¿e|vxt�e¼v}p{� v}r�i`thp��{p�e2i
p�r�sGn2��thr�v}�|p�vxwunÁwG©�v}p��Èp�sGr���ihpÈ��ihn2i`��Å �¼e2ihr�i�su�-v}n"��wugIiIÐq��sG®}v}p�sGp�v}ª�iI¯:ihe�s`ª/vxwur��Èp�e2i{��Â/��p�ihg � v}r�i`thp�®}Â r�i�sut�e2i`�
p�e2iÐq��sG®}v}p�sGp�v}ª�i�i`Ðq�|v}®}v}¯|r�v}�|g ��p�sGp�i�~�v}n<wup�e2ihr���v}p !2r���pÌ��su����i`�Ìp�e|r�wu�|��e{sY�:ihr�vxw/��wG©�p�r�sGn2��v}p�wur�Â%¸K´ ���¾iWÉ �|r�i`����vxwunB~
¿e|vxt�e�t`wur�r�i`���:wun2�|��p�wOp�e2iO¸ ����� �|e2ihn2wupþÂq�:i�Å

d�Âq�|vxt�sG®EÐq��sG®}v}p�sGp�v}ª�iY¯�ihe�s�ªqvxwur��c©ÏwurÊ���:wur��|®ÇsGp�vxwun¾su�c¿Êih®}®Esu��©Ïwurcª�ih��ihp�sGp�v}ª�i���r�w�¿p�e¾sGr�i�iWÉ �|®xwur�i`�Ãv}nÃ�|ihp�sGv}®
v}n1!2���|r�i���� Å�d�e2i !2r���pcihª�ihnVp�sJ©9p�ihrÊr�i`t`ihv}ªqv}n|��p�e2iY����wur��|®ÇsGp�vxwunÄ��v}��n�sG®�vx��p�e2iY�|w�¿n|r�ih���|®ÇsGp�vxwun¾wG©Ê²q¹D��°!~/¿e|vxt�e
©zs`ª�wur��OiWÉ �|r�i`����vxwunÁwG©È¸K´ � �±sGn2�½¸K´�
A�WÅ]�ÌÉ �|r�i`����vxwunÁwG©�¸K´�
A��vx�È©»�|r�p�e2ihr<��p�v}g-�|®ÇsGp�i`� ¯VÂ"p�e2i%� vx��sG�|�:i�sGr�sGn2t`iÄwG©
���|r�~2¿e2w���i���Â/nVp�e2i`��vx�!vx�!��eq�|p!wGÛ+©»wu®}®xw�¿v}n|�+²V¹2��°À�|w�¿n|r�ih���|®ÇsGp�vxwunBÅ!lþn2thr�i�su��v}n|�I®xihª�ih®x�YwG©����ÑsGn2��3qv}n2lc®xi�su�
p�w{sGn[v}n2thr�i�su��iÈv}n ¸ ������� sGn2� ��´�
���iWÉ/�|r�i`����vxwunBÅ��Y�!s<t`wun2��i`Ðq�2ihn2t`i�~03q�:w��u��<��Ó®xihª�ih®x�!t`wunqp�v}nV�2i�p�w<r�vx��iÈsGn2�
ihª�ihnqp���sG®}®}Â{suthp�v}ªusGp�i$¸W´ � �ÒiWÉ/�|r�i`����vxwun * !2���|r�iÈ����*9¯�, ,WÅ 
 nIp�e2i�wup�e2ihrbe�sGn2�E~�²V¹D��°^�|w�¿n|r�ih���|®ÇsGp�vxwun¾sG®x��w�t�sG�2��i`�
p�e2i�3q�:w��u�Ót`wun2t`ihnVp�r�sGp�vxwun�p�w�r�vx��i�~ ¿e|vxt�e��|r�ihª�ihnqp���3q�:w��u��<$� ©»r�wug sut`th�|g-�|®ÇsGp�v}n|�%p�w�p�e2i$�:wuv}nVp¿e2ihr�i�¸W´ 
��
vx�$iWÉ �|r�i`����i`� sGp$s%®xihª�ih®�����${thvxihnqp�p�w%v}n�suthp�v}ª�sGp�i 3qv}n2�-Å:d�e|vx�Y®xi�s`ª�i`��3qv}n2�¬r�ih�|r�i`����vxwun wG©�p�e2i;� � yo�|ih�:ihn2�|ihnVp
�|r�wugIwup�ihrYwG© 3q�:w��u� v}nqp�suthp�~sGn2��p�eq�2���|r�ihª�ihnqp���suthp�v}ª�sGp�vxwun�wG©c¸K´ ���^iWÉ/�|r�i`����vxwun * !2���|r�iI����*»t , ,WÅ

�Ti�t`wun2th®}�2�|i�p�e�sGp!p�e2iÈp�r�sGn2��v}p�vxwun���r�sG�|e[©ÏsGv}p�e ©»�|®}®}Â�r�ih�|r�i`��ihnVp��Yp�e2i-po¿Êw%�:w�����v}¯|®xiÈr�i`����wun2��i`�!p�wInq�|p�r�vxihnVp
�|ih�|®xihp�vxwun<p�e�sGp�sGr�i�wu¯2��ihr�ª�i`��©Ïwurb°YÎ2¸K¶2¹hº»´9µ·´5¸ �¢ihv}p�e2ihr�p�e2iÊ¯�suthp�ihr�v}�|g t`wunqp�v}nV�2i`��ª�ih��ihp�sGp�v}ª�i���r�w�¿p�eIwurÌv}p�ihnVp�ihr��
���:wur��|®ÇsGp�vxwunBÅ½d�e2i¾v}n|v}p�vÇsGp�vxwun¼wG©�����wur��|®ÇsGp�vxwun½vx�I�|ihp�ihr�g<v}n2i`�Ó¯qÂ �:w���v}p�v}ª�iÃ©Ïi`i`� ¯�sut�ËÁ®xw/wu�2�{suthp�v}n|�"p�e|r�wu�|��e
3q�:w��u� sGn2� 8$v}n2��~BsGn2�"sÃn2ih�VsGp�v}ª�iI©»i`i`� ¯�sut�Ë�®xw/wu�Tv}nqª�wu®}ªqv}n|��3q�:w��u��Å �Àe2ihnTp�e2iOr�sGp�iIwG©�sut`th�|g-�|®ÇsGp�vxwun wG©
p�e2i<Ë/v}n�su��iIwu�|p���sut`i`�-p�e2i<r�sGp�iIwG©�sut`th�|g-�|®ÇsGp�vxwunÁwG©cp�e2iI�|e2w����|e�sGp�su��i�~¢¿Êi{wu¯2��ihr�ª�i<p�r�sGn2��vxihnVp�iWÉ/�|r�i`����vxwunTwG©
¸W´ ���Ê~�´zÎ ��ÎÊs{¸ ��� � �|e2ihn2wupþÂq�:i * !2���|r�iI����*9¯�, ,WÅblo©]p�e2iYËqv}n2ihp�vxt`�!wG©]p�e2i`��i$�|r�w/t`i`����i`�sGr�i$v}nVª�ihr���i`�E~E¸K´ ���+vx��n2ihª�ihr
suthp�v}ª�sGp�i`�ÃsGn2�I¿ÊiYwu¯2��ihr�ª�i!sO¸ �����[�|e2ihn2wupþÂq�:i * !2���|r�i�����*»t , ,WÅ���|� v}p�vxwun�sG®n2ih�VsGp�v}ª�i!©Ïi`i`� ¯�sut�Ë<®xw/wu�2����p�sG¯|v}®}v ��i
p�e2iÈiWÉ �|r�i`����vxwun¾wG©c¸ ������� sGn2� ��´�
���sGpe|v}��e[t`wun2t`ihnqp�r�sGp�vxwun2�$wG© 3q�:w��u��<��¢Å

d�e2iOiWÉ �|r�i`����vxwun+wG©¸K´ ���Áv}nÒp�e2i�����wur��|®ÇsGp�vxwunÒ¯:ihe�s`ª/vxwurYvx��p�r�sGn2��v}p�wur�Â�Å$d�e2i�r�ihª�ihr���vxwun+wG©�p�e2i�����wur��|®ÇsGp�vxwun
�|i`thvx��vxwunB~Yt�sG�2��i`� ¯qÂ½p�e2i+t`wunVp�v}nq�|v}n|�Àsut`th�|g-�|®ÇsGp�vxwun wG©+3q�:w��u��~�vx�Ä� �2i�p�w p�e2iÒ©zsuthpÄp�e�sGpÃp�e2iÒ��ihn2i`�¾sGn2�

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 ���

�����

�����

���	��
�

��� ���

�������

��� ���

��� �����

��� ����


����� � �

���	�����

���	�����

���������

��� �����

������

��� ���

��� � � �

��� ��

��� ��

*Ïs�,
��v}���|r�i-��� � *Ïs�, �|r�sG��gIihnVpwG©Ep�e2i!��p�sGp�i�p�r�sGn2��v}p�vxwun%��r�sG�|e%�|r�wq� �2t`i`�I©»wurÊª�ih��ihp�sGp�v}ª�i!��r�w�¿p�eÃt`wun2� v}p�vxwun2��~V¿e2ihn
3qv}��n�sG®�vx�!��¿v}p�t�e2i`��wun.* � � � [�� J ���	��� ,WÅ�*9¯�,�d]ihg<�:wur�sG®�ihª�wu®}�|p�vxwun+wG©b��ih®xi`thp�i`�¾�|r�wup�ihv}n+t`wun2t`ihnVp�r�sGp�vxwun2�$v}n
sÃpþÂq�|vxt�sG®bÐq��sG®}v}p�sGp�v}ª�i<¯:ihe�s`ª/vxwur�®xi�su� v}n|��p�wÄp�e2iÃ¸ �����¼�|e2ihn2wupþÂq�:i�Å *»t ,Ylî�|ihg¾~E¯|�|p$©ÏwurÈs{pþÂq�|vxt�sG®ÊÐV��sG®}v}p�sGp�v}ª�i
¯:ihe�s`ª/vxwur�®xi�su� v}n|�{p�wOp�e2i<¸ ��� � �|e2ihn2wupþÂq�:i�Å

>-> ò�?A@2BDCDE



��� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

0

0

0

0

0

0

0

0

0

AbrB

KinA

Spo0E

Spo0A

SinR

SinI

Hpr

������� ���	�
���� �	�
� ��	�
�������� ���	�
����	�
���� �	�
�� �������

���
� �

� �
� �

���
� �

����� � �
���
� �� � �

�	�
��� ������� �� �	�
� ��	�
����	�
�� ��	�
�������� �� �	�
�� �	�
���

����� � �

���
� �

���
� �

���
� �

���
� �

���������
������� ��� ���!��� "

� � �

�	���#�	�
�$�	�
�����%�	�!��� "&������� ������� �� �	�
� ��	�
����	�
�� ����
�������� �� �	�
�� ��� � �

���
�('

����� �('
� �(' ���

�('

�	� � �	� � �	� ����� �	� ��� " �	� ��� � ��� � �� �	� � ��	� ����	� �� ��	� ������ � �� �	� �� �	� ���

� �
� )

����� � )
� � )

� �
� )

�����+*

� * � *

�	���#�	�
�����
�����%�	�!��� "&�	�
��� ���������  ���
� ��	�
����	�
��������� ��������  ��� �� �	�
���

�����+,

� , � ,

�	���#�	�
�����
�����%�	�!��� "&�	�
��� ���������  ���
� ��	�
����	�
��������� ��������  ��� �� �	�
���

�+- �

����� - �

���- �

� �- �

� �- �

���- �

�	���#�	�
�����
�����%�	�!��� "�������� ���	�
���� �	�
� ��	�
�������� ���	�
����	�
���� �	�
�� ��� ���

�	� � �	� � �	� ����� �	� ��� " �	� ��� � ��� � �� �	� � ��	� ����	� �� ��	� ������ � �� �	�
�� �	�
���

�	���#�	�
�����
�����%�	�!��� "

���
� .

����� � .
� � .

���
� .

� * )

���������
�/���
�����%�	�!��� "0�	�
��� ������� �� �	�
� ����
����	�
��������� ������ �� �	� �� �	�
���

� * )

�����+* )

� �

� )

*9¯�,
�¢v}���|r�i{��� � &cwunVp�v}nq�2i`�EÅ

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 ���

0

0

0

0

0

0

0

0

0

AbrB

KinA

Spo0E

Spo0A

SinR

SinI

Hpr

�	�
� " � ������� �0������� ����� � ���
�������� "

� �
�('

����� �('
� �(' � �

�('

��� �#�����

�	� � " � ��� ��� � ��� ��� ��� � � ��� ������ � "

����� *

� *

�	� � �	� �

� *

�	� � "�� �	� ��� � �	� ��� ��� � � ��� ������ � "

����� ,

� ,

�	� � �	� �

� ,

�+- �

����� " � ������� �0����� � ���
��� �	�
������
� "

�����+- �

� �- �

���- �

���- �

���- �

�	���#�	�
�

����� " � ������� �0����� � ���
��� �	�
������
� "

����� � �

� �
� �

� �
� �

���
� �

� �
� �

�	� �

� � �

�	� �

�	�
� "�� �	�
��� � �	�
��� ����� � ���
�������� "

� �
� �

���
� �

� �
� �

����� � �
� �
� �� � �

��� � ��� �

����� "�� ���
��� �0���
��� �	�
��� �	�
����	�
� "

� �
� )

���
� )

����� � )
� � )

��� �#�����

����� " � ������� �0����� � �	�
��� �	�
����	�
� "

� �
� .

����� � .
� � .

� �
� .

��� �#�����

�	�
� "�� ������� �0������� ���
��� �	�
������
� "��� �#�����

� * )
�+* )

����� * )

� �

� )

*»t ,
�¢v}���|r�i{��� � &cwunVp�v}nq�2i`�EÅ

>-> ò�?A@2BDCDE



��� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

v}nqp�ihr�suthp�vxwun2��r�i`Ðq�|v}r�i`�+©Ïwur�®ÇsGp�ihr-��p�sG��i`��wG©����:wur��|®ÇsGp�vxwunB~Ìsu��¿Êih®}®Êsu�-��v}��n�sG®}®}v}n|�[gIi`t�e�sGn|vx��gI��t`wunqp�r�wu®}®}v}n|��p�e2i
suthp�v}ª�sGp�vxwunÓwG©�p�e2iÃËqv}n�su��i`�<sGn2�^�|e2w����|e�sGp�su��i`��~be�s`ª�iÄn2wup�¯�i`ihn v}n2th®}�2�|i`�Áv}n wu�|rOgIw/�|ih®zÅ+lonÁ��i`thp�vxwun½�/~Ì¿Êi
� vx��th�2���e2w�¿ p�e2i$gIwq�|ih®]t`wu�|®x�¾¯�i�iWÉ p�ihn2�|i`��p�w<v}n2th®}�2�|i�p�e2i`��i��|r�wqt`i`����i`��Å

���SR �%���#+ �N� W�� � ����$ ��������&�� ���)+ �'�������#� � �\���%� ����W � � W����\��& $ � +N,
���2t�e<wG©wu�|rÌË/n2w�¿®xi`� ��i�wunOp�e2icsGr�t�e|v}p�i`thp��|r�i�wG©2p�e2icn2ihpo¿Êwur�Ë�v}n !2���|r�i�j��|ihr�v}ª�i`��©»r�wugÑ��p��2� vxi`�Ì�|i`��thr�v}¯|v}n|��p�e2i
iWÛEi`thp���wG©g��|p�sGp�vxwun%sGn2�<w�ª�ihr�iWÉ �|r�i`����vxwunIwG©:����wur��|®ÇsGp�vxwun<��ihn2i`��Å &Êe�sGn|��v}n|��p�e2i���ihn2ihp�vxt�¯�sut�Ëq��r�wu�|n2�%sGgIwu�|nVp��
p�w¾� vx��r��|�|p�v}n|�[p�e2i<n2ihpþ¿Êwur�ËT��p�r��2thp��|r�i�~ ��Î �VÎx~¢�|ih®xihp�v}n|�ÒsÄ��ihn2i{wurÈr�ihgIw�ª/v}n|�ÒsÃr�ih���|®ÇsGp�wur�Â v}nqp�ihr�suthp�vxwunBÅ%d�e2i
��ihn2ihp�vxtÃgIw/� v%!�t�sGp�vxwun2��� vx�KsG¯|®xi%��wugIiÃwG©�p�e2i<©Ïi`i`� ¯�sut�Ë^®xwqwu�2��wG©�p�e2i{��Â/��p�ihg¾~�sGn2�^g{s`ÂTp�eq�2��v}n�92�2ihn2t`i%p�e2i
t�e2wuvxt`i�wG©b�|ihª�ih®xwu�|gIihnVp�sG®Ì��sGp�eq¿cs`Â�Å!lon¾��sGr�p�vxth�|®ÇsGr�~g-�|p�sGp�vxwun sGn2�¾w�ª�ihr�iWÉ/�|r�i`����vxwunÒwG©b��wugIi���ihn2i`��g{s`ÂÄ®xi�su�
p�wÈÐq��sG®}v}p�sGp�v}ª�ih®}ÂI� vÍÛEihr�ihnVpÊwu�|p�t`wugIi`��~�v}nIp�e2i���ihn2��i�p�e�sGp�ihv}p�e2ihr�p�e2iY¸ �����+wurbp�e2i�¸ �����¾�|e2ihn2wupþÂq�:i!� vx�KsG�|��i�sGr���Å

�2r�wug�p�e2i®}v}p�ihr�sGp��|r�i�~/¿ci�e�s`ª�i���ih®xi`thp�i`�%sÈ�|w ��ihn{��ihn2ihp�vxt�gIw/� v%!�t�sGp�vxwun2��t`wun2t`ihr�n|v}n|��gIw���p�wG©Ep�e2i��ihn2i`��v}n
p�e2i$r�i`� �2t`i`�����:wur��|®ÇsGp�vxwun�n2ihpo¿cwur�Ë�wG© !2���|r�iÈj Å �2wur�i�sut�e¾t�su��i�~qp�sG¯|®xi<�Y®}vx��p���p�e2iYn�sGp��|r�i�wG©�p�e2i�gIw/� v%!�t�sGp�vxwun
*»�|ih®xihp�vxwunÃwG©:p�e2i!t`wq� v}n|�Èr�ih��vxwun%wurÊs$�|r�wugIwup�ihrÊwG©BsY��ihn2i�~/w�ª�ihr�iWÉ �|r�i`����vxwun%wG©Bs$��ihn2i ,WÅÌd�e2i��ihn2ihp�vxt!gIwq� v%!�t�sJy
p�vxwun2�!sGr�i$v}nqp�ih��r�sGp�i`��v}nVp�wOp�e2i$gIw/�|ih®BwG©���i`thp�vxwun[�-¯qÂÄsu�2sG�|p�v}n|�I��p�sGp�i�i`ÐV��sGp�vxwun2��wur���sGr�sGgIihp�ihr�v}n2i`Ðq��sG®}v}p�vxi`��~
su�!v}®}®}�2��p�r�sGp�i`�¾v}n�p�e2iÈiWÉ|sGg<�|®xi`��¯:ih®xw�¿ÈÅcd�e2iÈgIw/� v%!�i`�[��p�r�sGv}n2�!e�s`ª�iÈ¯:i`ihn[��v}g��|®ÇsGp�i`�¾©Ïwur�ª�ih��ihp�sGp�v}ª�i-��r�w�¿p�e
t`wun2� v}p�vxwun2�=*9�V��,W~/��wugIihp�v}gIi`����®}v}��eqp�®}Â<gIwq� v%!�i`�%p�w-sut`t`wu�|nqp�©Ïwurbp�e2i!� vÍÛEihr�ihn2t`i�v}n%��ihn2ihp�vxt�¯�sut�Ëq��r�wu�|n2�E~/v}n{p�e2i
�|r�i`��ihn2t`i!wG©�p�e2i���:wur��|®ÇsGp�vxwun{��v}��n�sG®zÅÌd�e2i���v}g-�|®ÇsGp�vxwunIr�i`���|®}p��be�s`ª�i¯:i`ihn{t`wug<��sGr�i`�<¿v}p�e{iWÉ �:ihr�v}gIihnVp�sG®��2sGp�s Å
� ���:i`thv%!�t-���:wur��|®ÇsGp�vxwun[�|e2ihn2wupþÂq�:i *þ¸ �����Ówur�¸ ����� ,cvx�!��sGvx�[p�wI¯:iÈwu¯2��ihr�ª�i`�E~�vÍ©ÊsOn2wun yzn2ih��®}v}��v}¯|®xi��|r�wu��wur�p�vxwun
wG©cp�e2i�th�|®}p��|r�i5* x H � ,e�su�$p�e|vx�Y�|e2ihn2wupþÂq�:iO�|n2�|ihr$p�e2i�iWÉ �:ihr�v}gIihnVp�sG®bt`wun2� v}p�vxwun2��Å�d�e2i���v}g-�|®ÇsGp�vxwun r�i`���|®}p��
sGn2��p�e2ihv}r�t`wur�r�i`����wun2�|ihn2t`i-¿v}p�e[iWÉ ��ihr�v}gIihnqp�sG®¢wu¯2��ihr�ª�sGp�vxwun2�!sGr�iÈ���|g<g{sGr�v ��i`�[v}n�p�e2i�p�sG¯|®xi�Å

�������	��
��������� ��������������
�� ���������� ������ �!
"����$#�%�����&�('�#)� *+�,�����
"�"-
.0/�1,243 � ��56�7������� 8 9&:�; <$=?>4@ .0/�1 ( A
.0/�1,243 =�� � @B� �!�C�CD�#��C�6�,� 8FE�>"; >4GHEI=�:HJ�@ .0/�1 ( A
."K	L4M � ��56�7������� 8 9&:�; >�EN=0E&@ .0/�1 ( AO KQP�3 ����56�7�C�6�,� 8 9HEHR : EHR�G�E; <$=?>4@ .0/�1 ( R .0/�1 � S
.0/�1,24T � ��56�7������� 8 U�>"; >4J,J$=V9�W�@ .0/�1 ( R .0/�1 � S
.0/�1,24T ��X,�����7Y #�������C����� 8 U�>"; <$=?>4@ .0/�1 ( A
.0/�1,243[Z,\�]C^ � �5����C�6�,� 8_<&W`; >49�aN=V9�J�@ .0/�1 ( A
."KQP�b � �5����C�6�,� 8_a >"; >`<,aHEc=?>�:H<�@ .0/�1 ( R .0/�1 � A
."KQP�b ��X������7Y #�������?�6�,� 8_<&9`; >49HEI=V9�>4@ .0/�1 ( AO KQP�3d."KQP�b � �5����C�6�,� 8_a&J R�a�>"; <$=?>4@ .0/�1 ( R .0/�1 � S
."KQP�e � ��56�7������� 8 9`; >49HEI=V9�>4@ .0/�1 ( Af /)] ��X,��C��Y #��C�4�C�C�6�,� 8 U,J`; : EN=(>UH@ .0/�1 ( A

d�sG¯|®xi<���g���sG®}v}p�sGp�v}ª�i���v}g-�|®ÇsGp�vxwun�wG©¢t`ih®}®�v}nÃ� vÍÛEihr�ihnVp��ihn2ihp�vxtY¯�sut�Ë/��r�wu�|n2�|��~ �|n2�|ihrc�|eVÂ ��vxwu®xwu��vxt�sG®Bt`wun2� v}p�vxwun2�
t`wur�r�i`���:wun2� v}n|�Yp�w�ª�ih��ihp�sGp�v}ª�iÊ��r�w�¿p�eB~Gv}n-p�e2i��|r�i`��ihn2t`i�wG©|p�e2i�����wur��|®ÇsGp�vxwun���v}��n�sG®zÅ¢d�e2i�nV�|g�¯�ihrÌwG©2ÐV��sG®}v}p�sGp�v}ª�i
��p�sGp�i`�b��ihn2ihr�sGp�i`�E~/su�Ì¿cih®}®su��p�e2i��|r�i`� vxthp�i`�I���:wur��|®ÇsGp�vxwunI�|e2ihn2wupþÂq�:i�*þ¸ �����¾wur�¸ ����� ,W~qsGr�i�®}vx��p�i`�EÅÌlon{su�|� v}p�vxwunB~
v}p�vx�-v}n2� vxt�sGp�i`� ¿e2ihp�e2ihrOp�e2iÃÐV��sG®}v}p�sGp�v}ª�iÃ¯:ihe�s`ª/vxwur����|r�i`� vxthp�i`� ¯qÂ p�e2i{gIw/�|ih®�sGr�iÃt`wun2��vx��p�ihnqp5*ih�i`��wur�(�w ,
¿v}p�e¾p�e2i-wu¯2��ihr�ªusGp�vxwun2��Å

��wur�iWÉ2sGg<�|®xi�~��|ih®xihp�vxwun�wG©�p�e2i���ihn2iI¸K´ � ��gIi�sGn2��p�e�sGp!p�e2i-��v}��g{sO©zsuthp�wur�� � t�sGn|n2wup!¯:iÈ��Â/nVp�e2i`��v ��i`�EÅclon
wur��|ihr�p�wIgIwq�|ih®Bp�e2i$¯:ihe�s`ª/vxwur!wG©Ìp�e|vx��g��|p�sGnVp�~2¿ciÈt�e�sGn|��i *
� ��,W~|p�e2iÈ��p�sGp�i�i`Ðq��sGp�vxwun�©Ïwur ���-~ v}nqp�w-.��m0 > � ��.��G9 *9� ��,
¿e|vxt�e r�iD9�i`thp���p�e�sGp<s ¸W´ � � g��|p�sGnVp<vx��n2wupOsG¯|®xi%p�w��|r�wq� �2t`iÄsGnVÂ � � Åjg���sG®}v}p�sGp�v}ª�i���v}g��|®ÇsGp�vxwunÁ�2��v}n|��p�e2i
gIw/�|ih®�p�eV�2�{gIwq� v%!�i`�½r�i`���|®}p��<v}n¼s+��p�sGp�i�p�r�sGn2��v}p�vxwunÓ��r�sG�|e¼¿v}p�e¼s+��v}n|��®xi¾Ðq��sG®}v}p�sGp�v}ª�i[i`Ðq�|v}®}v}¯|r�v}�|g ��p�sGp�i�~
t`wur�r�i`���:wun2� v}n|�{p�wIp�e2i�¸ ��� � �|e2ihn2wupþÂq�:i1* !2���|r�i{��j�,WÅ (�w<iWÉ �|r�i`����vxwunB~2n2wup!ihª�ihn¾p�r�sGn2��v}p�wur�Â�~2wG©Ìp�e2i���ihn2iO¸W´ � �
w/t`th�|r���ÅÄ����t�sGn"¯:iI��i`ihn^v}n *9¯�,W~²V¹D��°Ñ�|w�¿n|r�ih���|®ÇsGp�vxwunÓ��p�v}®}®�w/t`th�|r���~¢®xi�su� v}n|��p�wÒsuthp�v}ªusGp�vxwun wG©$¸ ������� sGn2�

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 ��6

r�ih�|r�i`����vxwun¾wG© � ���h~/¯|�|p�p�e2i�t`wun2t`ihnVp�r�sGp�vxwun�wG© ���yo�|ih�:ihn2�|ihnVp����:wur��|®ÇsGp�vxwun���ihn2i`��r�ihg{sGv}n2�¯:ih®xw�¿ p�e2iYp�e|r�i`��e y
wu®x�|��n2i`t`i`���KsGr�ÂI©Ïwurcp�e2iYv}n|v}p�vÇsGp�vxwun¾wG©Ì����wur��|®ÇsGp�vxwunBÅ�d�e2i�� vx�KsG�|��i�sGr�sGn2t`i�wG©]p�e2i�¸ ��� � �|e2ihn2wupoÂ/��i�t`wur�r�i`����wun2�|�
iWÉ2suthp�®}ÂÄp�wOp�e2iÈwu¯2��ihr�ª�i`��¯|vxwu®xwu��vxt�sG®¢¯�ihe�s�ªqvxwur ��sÄ¸K´ � � g��|p�sGnVp��|w/i`�n2wup!����wur��|®ÇsGp�i+�ìjG�� oÅ

��� �

��� �

��� � �

��� � �

��� � �

*Ïs�,

0

0

0

0

0

0

0

0

0

AbrB

KinA

Spo0E

Spo0A

SinR

SinIHpr

��� �  �	� � � �	� � �

����� *

�+*

�	� � �	� �

� *

��� �  �	� � � �	� � �

����� ,

�+,

�	� � �	� �

� ,

�	� �  ��� � � �	� � �

� �
��'

����� �('
� �(' ���

��'

�	� � �	� �

� - �

�	���  �	��� � �	��� �

�����+- �

���- �

���- �

���- �

� �- �

�	� � �	� �

�	� �  �	� � � �	� � �

����� * )

�	� � �	� �

� * )
� * )

��� �  ��� � � �	��� �

����� � �

� �
� �

� �
� �

� �
� �

���
� �

��� �

� � �

�����

�	� �  �	� � � ��� � �

� �
� �

� �
� �

� �
� �

����� � �
���
� �� � �

��� � ��� �

��� �  ��� � � ����� �

� �
� )

���
� )

����� � )
� � )

���������
�

�	���  ��� � � ��� � �

���
� .

����� � .
� � .

���
� .

���������
�

���

� )

*9¯�,
��v}���|r�iÃ��j ��*Ïs�, �|r�sG��gIihnqp$wG©bp�e2i���p�sGp�i-p�r�sGn2��v}p�vxwun���r�sG�|eÒ�|r�w/� �2t`i`�¾©Ïwur!ª�ih��ihp�sGp�v}ª�i���r�w�¿p�e+t`wun2� v}p�vxwun2�$v}nÒs
¸W´ � �¬g-�|p�sGnqp�~B¿e2ihn.3qv}��n�sG®�vx�$�|r�i`��ihnqp1* � �I� [�� J ���	� � ,WÅ *9¯�,Yd¢ihg<��wur�sG®Êihª�wu®}�|p�vxwun"wG©Êp�e2iO�|r�wup�ihv}n2��v}n"s
pþÂq�|vxt�sG®�ÐV��sG®}v}p�sGp�v}ª�i�¯:ihe�s`ª/vxwur�Å
� vx��r��|�|p�vxwunÄwG©:p�e2i!� � �|r�wugIwup�ihr�wG©Ì¸ ���
���½sG®x��wÈv}n|e|v}¯|v}p�������wur��|®ÇsGp�vxwun��é�/�2 oÅÌd�e2i!��p�sGp�i�i`Ðq��sGp�vxwun%wG©-3q�:w��u�

t�e�sGn|��i`�!v}nqp�w-.�� � 03s S� � � � 5R. � 9<� � = 56H�>�� � 5R[��T9<� ��=G� � 5R.�� � 9<� �� � =G� � 5R. � � 9<� �� � =G� � 5R.����T9<����� =W=�> � � � .�� � U *9�q��,
lþnÒt`wug<��sGr�vx��wun ¿v}p�e;*Ï����,W~�p�e2i�p�ihr�g�v}nVª�wu®}ª/v}n|� s � � � ~�p�e2i�r�sGp�i�wG©Ê��Âqnqp�e2i`��vx�$wG© 3q��w��u�¬©9r�wug � � p�r�sGn2��thr�v}�|p���~
e�su��¯�i`ihnÒwug<v}p�p�i`�EÅ g���sG®}v}p�sGp�v}ª�i���v}g-�|®ÇsGp�vxwun+Âqvxih®x�|�YsI��p�sGp�i-p�r�sGn2��v}p�vxwun[��r�sG�|eÒ¿v}p�e^� ���I��p�sGp�i`� *9�V�{wG©b¿e|vxt�e
sGr�i�n2wun yzv}n2��p�sGnVp�sGn2i`wu�2��,W~�t`wunVp�sGv}n|v}n|�Äs<��v}n|��®xi�Ðq��sG®}v}p�sGp�v}ª�i-i`Ðq�|v}®}v}¯|r�v}�|g ��p�sGp�i�p�e�sGp!t`wur�r�i`����wun2�|�p�wIp�e2iO¸ �����
�|e2ihn2wupþÂq�:i�Å &cwunVp�r�sGr�Â<p�wÈ¿e�sGp�vx��wu¯2��ihr�ª�i`�Iv}nIp�e2i�t�su��i!wG©:p�e2i�¸K´ � �Óg-�|p�sGnqp�~ sGn{v}n2thr�i�su��i!wG©�8$v}n2� ��Â/nVp�e2i`��vx�
w/t`th�|r���sGpp�e2iÈwun2��ihp�wG©Ì��p�sGp�vxwun�sGr�ÂÄ�|e�su��i�~�� �2i�p�w<�|ihr�ih�|r�i`����vxwun[wG©c¸K´ � �ÈÅ


 ª�ihr�iWÉ �|r�i`����vxwunÒwG©�¸ �������Ár�ihn2�|ihr��Y��p�r�sGv}n2��v}n2t�sG��sG¯|®xi�wG©�����wur��|®ÇsGp�vxwun.�7� �D oÅ�d�e2iÈn2ih�VsGp�v}ª�iÈ©»i`i`� ¯�sut�Ë�®xwqwu�
vx�È� vx��r��|�|p�i`�E~E¯�i`t�sG�2��i 3q��w��u� vx�-t`wunVp�v}nV�2wu�2��®}Â s�ªusGv}®ÇsG¯|®xi%sGp�e|v}��eTt`wun2t`ihnVp�r�sGp�vxwun2��~¢p�eV�2��¿�su��e|v}n|��s�¿cs`Â p�e2i
iWÛEi`thp��ÈwG©c��¯|r = r�ih���|®ÇsGp�vxwunBÅ<d�e|vx�Èt�sGn+¯�iOgIw/�|ih®xi`�+¯VÂ+t�e�sGn|��v}n|�¾p�e2i<i`Ðq�|v}®}v}¯|r�v}�|g v}n2i`Ðq��sG®}v}p�vxi`�$©Ïwur43q�:w��u�
v}nqp�w

>-> ò�?A@2BDCDE



j�� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

� ���� � s i ���� ��� �����	�����T93� ���� � s i ��� Ms S���� ��� �����	�����TU *9� ��,
g���sG®}v}p�sGp�v}ª�i���v}g-�|®ÇsGp�vxwunÒt`wun�!2r�gI��p�e�sGp!���:wur��|®ÇsGp�vxwun[t�sGn|n2wup�¯�i$v}n|v}p�vÇsGp�i`���|n2�|ihr�p�e2i`��i�t`wun2� v}p�vxwun2��Å


 ª�ihr�sG®}®z~:¿ci4!2n2����w/wq��t`wur�r�i`����wun2�|ihn2t`i�¯:ihpo¿ci`ihnÒp�e2i�wu¯2��ihr�ª�i`�+sGn2�[�|r�i`� vxthp�i`�+Ðq��sG®}v}p�sGp�v}ª�i�¯�ihe�s�ªqvxwur$wG©
��ihn2ihp�vxt�sG®}®}ÂTgIw/� v%!�i`�"��p�r�sGv}n2�È�|n2�|ihr�����wur��|®ÇsGp�vxwun t`wun2� v}p�vxwun2��ÅÄ��w�¿Êihª�ihr�~���v}g��|®ÇsGp�vxwun wG©�p�e2i{t`ih®}®Êv}n^s ��´�
��
¯�sut�Ëq��r�wu�|n2�Ò��v}ª�i`�Yr�vx��iÈp�wÃs<p�r�sGn2��v}p�vxwunÒ��r�sG�|eÒ¿v}p�e2wu�|p�s{ÐV��sG®}v}p�sGp�v}ª�i�¯:ihe�s`ª/vxwurYt`wur�r�i`���:wun2� v}n|�Äp�wIp�e2i{¸ ��� �
�|e2ihn2wupþÂq�:i�ÅTd�e|vx���|r�i`� vxthp�vxwunÆvx��v}nÁt`wunqp�r�su� vxthp�vxwunÓ¿v}p�e p�e2iÃwu¯2��ihr�ªusGp�vxwunÁp�e�sGp<�|ih®xihp�vxwunÓwG© ��´�
�� �|w/i`��n2wup
���|¯2��p�sGnVp�vÇsG®}®}Â¾� v}g<v}n|vx��e�p�e2i-t�sG��sG¯|v}®}v}poÂ¾wG©�p�e2i-¯�suthp�ihr�v}�|g p�wI���:wur��|®ÇsGp�i�~sG®}p�e2wu�|��eÒp�e2iÈwun2��ihp�wG©�����wur��|®ÇsGp�vxwun
vx�È�|ih®Çs�Â�i`� �ìj��/~B�q�/~ ���# oÅId�e2i<v}n2t`wur�r�i`thp��|r�i`� vxthp�vxwun"r�i`���|®}p��$©»r�wug v}��n2wur�v}n|�+su�|� v}p�vxwun�sG®�Ë/v}n�su��i`��p�e�sGpÈ�|®Çs�Â s
r�wu®xi{v}nTp�e2i<v}n|v}p�vÇsGp�vxwun^wG©����:wur��|®ÇsGp�vxwunB~¢v}nT��sGr�p�vxth�|®ÇsGr 8$v}n>= sGn2� 8$v}n�& �ìj��/~E�2��~E� �2~:�q� ~ ���  oÅ ��wur�sÄ��v}g<v}®ÇsGr
r�i�su��wunB~�wug<v}p�p�v}n|�%sG®}p�ihr�n�sGp�v}ª�iÈË/v}n�su��i`��wur�|e2w����|e�sGp�su��i`��~|p�e2i$gIw/�|ih®E©ÏsGv}®x��p�w{t`wur�r�i`thp�®}ÂÃ�|r�i`� vxthp!p�e2i$¯�ihe�s�ªqvxwur
wG©�p�e2i ��´ 
	� ¸K´�
�ÀsGn2�Äp�e2i�¸ ���
��� g-�|p�sGnqp���Åb�ÌÉ p�ihn2��vxwun¾wG©�p�e2i�����wur��|®ÇsGp�vxwun�gIw/�|ih®E¿v}p�e¾��p�sGp�i$i`Ðq��sGp�vxwun2��©»wur
p�e2i{sG®}p�ihr�n�sGp�v}ª�i{Ëqv}n�su��i`�-sGn2� �|e2w����|e�sGp�su��i`�-r�i`��p�wur�i`�Èp�e2i<t�sG��suthv}pþÂTwG©cp�e2iIgIwq�|ih®bp�w¾sut`t`wu�|nqpÈ©Ïwur�p�e2i ��´�
��
sGn2�+¸ �������Æg-�|p�sGnqp�� *9r�i`���|®}p���n2wup!��e2w�¿n�,WÅ

� � ��� 	¢� � ������
lþnÄp�e|vx��r�ih��wur�p�~ ¿ci$e�s`ª�i$gIw/�|ih®xi`�¾sGn2����v}g-�|®ÇsGp�i`��p�e2iY��ihn2ihp�vxt$r�ih���|®ÇsGp�wur�ÂÄn2ihpo¿cwur�Ë%�|n2�|ihr�®}Â/v}n|�Ip�e2i$�|i`thvx��vxwun
¯:ihpo¿ci`ihnTª�ih��ihp�sGp�v}ª�iO��r�w�¿p�e"sGn2�Ò���:wur��|®ÇsGp�vxwun v}n�p�e2iI«Yr�sGg��:w���v}p�v}ª�iO��wuv}®¢¯�suthp�ihr�v}�|g °YÎ�¸K¶2¹hº»´5µÜ´5¸WÅ��Ti�e�s`ª�i
�2��i`�Òp�e2i�ÐV��sG®}v}p�sGp�v}ª�i<��v}g-�|®ÇsGp�vxwun gIihp�e2w/���|i`��thr�v}¯:i`�Òv}n.�}���� o~¿e|vxt�e+vx��¯�su��i`�Òwun s%th®Çsu���$wG©Ê�b�Æ� vÍÛEihr�ihnVp�vÇsG®
i`Ðq��sGp�vxwunÆgIwq�|ih®x��ÅÒd�e2iÄ�b��gIwq�|ih®x�O�|i`��thr�v}¯:i�s¾��ihn2ihp�vxtÄr�ih���|®ÇsGp�wur�Â^n2ihpo¿Êwur�ËÆsu�Is���ihp�wG©���ihn2i`�<ihn2t`wq� v}n|�
�|r�wup�ihv}n2��p�e�sGp�t`wunqp�r�wu®�p�e2i���Âqnqp�e2i`��vx�ÈsGn2�+�|ih��r�su�2sGp�vxwun"wG©Êwup�e2ihr��|r�wup�ihv}n2��ÅÈd�e2i�gIw/�|ih®x�ÈsG¯2��p�r�suthp$©»r�wug p�e2i
�|r�i`thvx��i{gIwu®xi`th�|®ÇsGrOgIi`t�e�sGn|vx��gI��v}nVª�wu®}ª�i`�^v}n"p�e2i{r�ih���|®ÇsGp�vxwun wG©��ihn2iÃiWÉ/�|r�i`����vxwun^sGn2�T�|r�wup�i`wu®}Â ��vx��~Ì���2t�e su�
p�e2i�v}nVp�ihr�suthp�vxwun2�Èv}n�p�e2i��|e2w����|e2wur�ih®Çs�Â�ÅÈlon2��p�i�su�E~p�e2ihÂÒihg<�|®xw�ÂÒ��p�ih�[©»�|n2thp�vxwun2��t�sG�|p��|r�v}n|��i`����ihnqp�vÇsG®�su����i`thp��
wG©p�e2iIr�ih���|®ÇsGp�wur�Â ®xwu��vxt%wG©p�e2iIgIi`t�e�sGn|vx��gI��Å�d�e2i{�b�¼gIw/�|ih®x��sGr�iI��sGr�p�vxth�|®ÇsGr�®}Â"sG�|�|r�wu�|r�vÇsGp�i%©Ïwur�sÄ��®xwu¯�sG®
�|i`��thr�v}�|p�vxwunÄwG©Ep�e2i!���:wur��|®ÇsGp�vxwun{�|r�w/t`i`����~V¿e|vxt�eÄt�sGn{¯:i�|n2�|ihr���p�w/wq�%su�ÊsÈ��¿v}p�t�e{¯:ihpo¿ci`ihn%��ihn2ihp�vxt��|r�wu��r�sGgI��~
v}nqª�wu®}ªqv}n|� s¾t�e�sGn|��i{v}n"iWÉ �|r�i`����vxwun wG©!sÄ®ÇsGr���iInq�|g-¯:ihr�wG©���ihn2i`��Å �2wur�wup�e2ihr-�|�|r��:w���i`��~]©»wur-v}n2��p�sGn2t`iI¿e2ihn
©Ïwqth�2��v}n|�Iwun�sO���:i`thv%!�t�gIwu®xi`th�|®ÇsGr!gIi`t�e�sGn|vx��g¾~2gIwur�i�!2n2iWyz��r�sGv}n2i`�[gIwq�|ih®x��g{s`ÂÄ¯�i$r�i`Ðq�|v}r�i`�"�7�# oÅ

d�e2iÒ��p�ih�½©9�|n2thp�vxwun2�%v}n½p�e2i��b� gIw/�|ih®x�ÄsGr�i�sG�|�|r�w`É v}g{sGp�vxwun2��wG©-��v}��gIwuvx�2sG®!©9�|n2thp�vxwun2�ÄiWÉ �|r�i`����v}n|�"p�e2i
r�ih®ÇsGp�vxwunT¯:ihpo¿ci`ihnTp�e2i<t`wun2t`ihnVp�r�sGp�vxwunÁwG©�s%r�ih���|®ÇsGp�wur�Â+�|r�wup�ihv}n^sGn2�+p�e2iIsuthp�v}ª/v}poÂ+wG©�sÃp�sGr���ihp���ihn2i)�7���|~ 6��� oÅ
d�e2iY��v}��gIwuvx�2sG®©»wur�g wG©:r�ih���|®ÇsGp�vxwunÃ©»�|n2thp�vxwun2�csGr�vx��i`�b©»r�wug�t`w/wu��ihr�sGp�v}ª�iYiWÛEi`thp���~V���2t�eÄsu�Êp�e2i�g��|®}p�v}gIihr�v ��sGp�vxwun
wG©�r�ih���|®ÇsGp�wur�Â��|r�wup�ihv}n2��sGn2�+p�e2i<iWÉ/vx��p�ihn2t`i<wG©c��ihª�ihr�sG®�¯|v}n2� v}n|�[��v}p�i`�Y©»wurÈsÃ�|r�wup�ihv}n v}n p�e2iO�|r�wugIwup�ihrÈr�ih��vxwun
wG©Yp�e2i%p�sGr���ihp<��ihn2i�Å 3qv}n2t`iÃg{sGnVÂÁwG©�p�e2iÃr�ih���|®ÇsGp�wur�Â^�|r�wup�ihv}n2�Iv}n p�e2iÄ���:wur��|®ÇsGp�vxwunÆn2ihpo¿cwur�ËÁsGr�i�suthp�v}ª�i¾su�
g��|®}p�v}gIihr���~ ��Î �VÎÇ~ 3qv}n2� �ì�G�� o~A3q��w��u�/� � 6� o~�sGn2�<�!¯|r = �7���� o~up�e2i�su�����|g<�|p�vxwunIwG©���v}��gIwuvx�2sG®2r�ih���|®ÇsGp�vxwunO©»�|n2thp�vxwun2�
��i`ihgI�Ê¿csGr�r�sGnqp�i`�EÅ��Àn2w�ª�ih®}pþÂ%wG©Bwu�|r�¿cwur�ËIvx�bp�e�sGpcvx����e2w�¿��Êp�e�sGpÊp�e2iYsuthp�v}ªqv}pþÂIwG©¢s���ihn2i�su��sY©»�|n2thp�vxwunÃwG©Bp�e2i
t`wun2t`ihnqp�r�sGp�vxwun{wG©��ihª�ihr�sG®/�|r�wup�ihv}n2��~uv}nVª�wu®}ª�i`�Ov}n<s�t`wug<�|®xiWÉ�r�ih���|®ÇsGp�wur�Â-gIi`t�e�sGn|vx��g¾~�g{s�Â-��v}ª�iÊr�vx��i�p�w�s!g-�|®}p�vÍy
� v}gIihn2��vxwun�sG®2��v}��gIwuvx�2sG® th�|r�ª�i�Å �Àe2ihn�¯|�|v}®x� v}n|�-s��|ihp�sGv}®xi`��Ëqv}n2ihp�vxtcgIw/�|ih®|wG©�p�e2i�gIwu®xi`th�|®ÇsGr�v}nqp�ihr�suthp�vxwun2��~VsGn2�
��v}g<�|®}vÍ©»Â/v}n|�%p�e2i�gIwq�|ih®¢¯VÂ¾gIi�sGn2�YwG©bp�e2i�ÐV��su��vÍyoi`Ðq�|v}®}v}¯|r�v}�|g su�����|g<�|p�vxwunB~��ihn2ihr�sG®}v ��i`�+��v}��gIwuvx�2sG®]©»�|n2thp�vxwun2�
sGr�i$©Ïwu�|n2�Ä©Ïwurp�e2i$r�ih���|®ÇsGp�wur�Â�gIi`t�e�sGn|vx��gI��v}nVª�wu®}ª/v}n|� 3qv}n2�ÑsGn2� 3q��w��u�=<$� *»��i`thp�vxwun¾� ,WÅ

lþn2��p�i�su��wG©bsu����v}��n|v}n|�InV�|gIihr�vxt�sG®�ª�sG®}�2i`��p�wIp�e2iÈp�e|r�i`��e2wu®x��sGn2�[r�sGp�iÈ��sGr�sGgIihp�ihr���~¿ÊiÈ����i`thvÍ©»Â�ÐV��sG®}v}p�sGp�v}ª�i
t`wun2��p�r�sGv}nqp���wunÄp�e2iY��sGr�sGgIihp�ihr��v}n%p�e2i�©Ïwur�g�wG©�sG®}��ih¯|r�sGvxt$v}n2i`ÐV��sG®}v}p�vxi`��Åbd�e|vx�cr�i`���|®}p���v}nÄs�Ðq��sG®}v}p�sGp�v}ª�i$gIwq�|ih®
wG©p�e2iI���:wur��|®ÇsGp�vxwunTn2ihpþ¿Êwur�Ë * !2���|r�i¾��� ,WÅ%d�e2i<�2��iIwG©Ðq��sG®}v}p�sGp�v}ª�iIgIw/�|ih®x�Èvx��gIwup�v}ª�sGp�i`�T¯qÂÒp�e2i<©Ïsuthp�p�e�sGp�~
ihª�ihnÓp�e2wu�|��eÓ����wur��|®ÇsGp�vxwunÆv}n¼°YÎ�¸K¶2¹hº»´5µÜ´5¸�vx�<wun2i�wG©�p�e2iÄ¯:i`��p
yz�|n2�|ihr���p�w/w/�ÁgIwq�|ih®��Â ��p�ihgI��©Ïwur<�|r�wuËusGr�Â�wup�vxt
�|ihª�ih®xwu�|gIihnqp�~�ª�ihr�Â½®}v}p�p�®xiÒÐq��sGnVp�v}p�sGp�v}ª�i �2sGp�s^wun Ëqv}n2ihp�vxt���sGr�sGgIihp�ihr��¾sGn2�ÀgIwu®xi`th�|®ÇsGr�t`wun2t`ihnVp�r�sGp�vxwun2��sGr�i
s�ªusGv}®ÇsG¯|®xi�Å d�e|vx�{t`wug<�|r�wug<vx��i`�Ip�e2i¾�2��i�wG©$p�r�su� v}p�vxwun�sG®�nV�|gIihr�vxt�sG®YgIihp�e2wq�|��~ci`����i`thvÇsG®}®}ÂÁ¿e2ihnÓp�e2i¾��v ��i¾wG©
p�e2i¾����wur��|®ÇsGp�vxwunÆgIw/�|ih® *
���Äª�sGr�vÇsG¯|®xi`�{sGn2�Á� �+��sGr�sGgIihp�ihr���,�vx�Op�sGË�ihn½v}nVp�w"sut`t`wu�|nqp�Å �¼e2ihr�i�su�InV�|gIihr�vxt�sG®
ª�sG®}�2i`��©Ïwur�p�e2i-��sGr�sGgIihp�ihr��$sGr�i�sG¯2��ihnVp�~p�e2i-� vx��th�2����vxwun�wG©�p�e2i-gIwq�|ih®¢v}n���i`thp�vxwun+�<��e2w�¿���p�e�sGpYv}n ©»wur�g{sGp�vxwun
r�i`Ðq�|v}r�i`��©»wurYp�e2i�t�e2wuvxt`i<wG©ÊsG�|�|r�wu�|r�vÇsGp�iOp�e|r�i`��e2wu®x� sGn2��i`Ðq�|v}®}v}¯|r�v}�|g v}n2i`Ðq��sG®}v}p�vxi`�Yt�sGn+¯:i-�|ihr�v}ª�i`��©»r�wug p�e2i
iWÉ ��ihr�v}gIihnqp�sG®]®}v}p�ihr�sGp��|r�i�Å

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 j �

d�e2iY��sGr�sGgIihp�ihrv}n2i`Ðq��sG®}v}p�vxi`�sGr�iYiWÉ �|®xwuv}p�i`�Ã¯VÂIp�e2iY��v}g��|®ÇsGp�wur�«�(�� ¿e|vxt�eB~ ¯�su��i`�Ãwun%p�e2iYg{sGp�e2ihg{sGp�vxt�sG®
�|r�wu�:ihr�p�vxi`��wG©]p�e2i$�b�+gIw/�|ih®x��~ �|r�i`� vxthp���p�e2iY��w�����v}¯|®xi�Ðq��sG®}v}p�sGp�v}ª�i$¯:ihe�s`ª/vxwur��wG©¢p�e2i$��Â ��p�ihg¾Å ��wur�iY�|r�i`thvx��ih®}Â�~
p�e2i��|r�wu��r�sGg±��ihn2ihr�sGp�i`��s-��p�sGp�i�p�r�sGn2��v}p�vxwunÃ��r�sG�|e�t`wun2��vx��p�v}n|�OwG©]ÐV��sG®}v}p�sGp�v}ª�i$��p�sGp�i`�sGn2�%p�r�sGn2��v}p�vxwun2�c¯�ihpþ¿Êi`ihn
Ðq��sG®}v}p�sGp�v}ª�i���p�sGp�i`��ÅÌ�¼��sGp�e%v}nIp�e2i!��p�sGp�i�p�r�sGn2��v}p�vxwun%��r�sG�|e%t`wur�r�i`���:wun2�|��p�w�s��|r�i`� vxthp�i`�ÃÐV��sG®}v}p�sGp�v}ª�i!¯�ihe�s�ªqvxwur
wG©�p�e2iÈ��Â ��p�ihg¾~2�|i`��thr�v}¯|v}n|�{p�e2i-Ðq��sG®}v}p�sGp�v}ª�i-ihª�wu®}�|p�vxwunÒwG©��|r�wup�ihv}n�t`wun2t`ihnVp�r�sGp�vxwun2��w�ª�ihr!p�v}gIi�Åcd�e2i���r�sG�|e|vxt�sG®
v}nqp�ihr
©Ïsut`i�gIw/� �|®xi�wG©c«�(Y�¬wGÛEihr��!ª/vx����sG®}v ��sGp�vxwunÒ©9�|n2thp�vxwun2��p�wÄsGn�sG®}Â!��i�p�e2i-�|r�i`� vxthp�i`�+Ðq��sG®}v}p�sGp�v}ª�i-¯:ihe�s`ª/vxwur��
v}n[�|ihp�sGv}® * !2���|r�iI����,WÅ

d�e2i!�|r�i`� vxthp�vxwun2��wu¯|p�sGv}n2i`�{p�e|r�wu�|��eÃÐV��sG®}v}p�sGp�v}ª�iY��v}g-�|®ÇsGp�vxwun�sGr�i®xi`�����|r�i`thvx��i�p�e�sGn%p�e2ihv}r�nq�|gIihr�vxt�sG®�t`wu�|n y
p�ihr���sGr�p���Å �TiÃt�sGn �|r�i`� vxthp�p�e�sGp�~b�|n2�|ihrOt`wun2� v}p�vxwun2�<wG©�nq�|p�r�vxihnVpI�|ih�|r�v}ª�sGp�vxwunB~bp�e2i 8$v}n2� sGn2� 3q��w��u� t`wun y
t`ihnqp�r�sGp�vxwun2�Ä¿v}®}®�v}n2thr�i�su��iÒw�ª�ihr{p�v}gIi�Å �Yw�¿cihª�ihr�~¿ÊiÒt�sGn|n2wup{�|r�i`� vxthp%p�e2i¾nV�|gIihr�vxt�sG®$ª�sG®}�2i�p�wT¿e|vxt�e¼p�e2i
t`wun2t`ihnqp�r�sGp�vxwun2��¿v}®}®�r�vx��i�Å<lon"su�|� v}p�vxwunB~¢¿e|v}®xi{sÄ��p�r�sGv}n"¯�i�sGr�v}n|��s�¸W´ 
	Ñ�|ih®xihp�vxwun"vx�Èt`wur�r�i`thp�®}Â+�|r�i`� vxthp�i`�Tp�w
e�s�ª�i-p�e2iI¸ ��� � sGn2�T¸ ��� � �|e2ihn2wupþÂq�:i`��~v}p!vx��n2wup���w�����v}¯|®xiÈp�w%t`wun2th®}�2�|iÈ©»r�wug p�e2i-p�r�sGn2��v}p�vxwun���r�sG�|e�p�e�sGp�p�e2i
g��|p�sGnVp{��p�r�sGv}nÁ���:wur��|®ÇsGp�i`�OgIwur�i%©9r�i`Ðq�2ihnVp�®}ÂTp�e�sGnÁp�e2iÃ¿v}®x�/yzpoÂ/�:iÃ��p�r�sGv}nB~�n2wur�p�e�sGpÃ¸W´ ��� vx�OiWÉ/�|r�i`����i`�^i�sGr
y
®}vxihr�v}nTs�¸K´�
� ¯�sut�Ë/��r�wu�|n2� �ì� �2 oÅ��!®}p�e2wu�|��e p�e2i<Ðq��sG®}v}p�sGp�v}ª�iO¯:ihe�s`ª/vxwur���®Çsut�ËÒnV�|gIihr�vxt�sG®b�|r�i`thvx��vxwunB~Ep�e2ihÂÒ�|w
n2ihª�ihr�p�e2ih®xi`���Yt�sG�|p��|r�iÈi`����ihnVp�vÇsG®E©Ïi�sGp��|r�i`�!wG©Ìp�e2i�� Âqn�sGg<vxt`��wG©�p�e2iÈr�ih���|®ÇsGp�wur�ÂÄ��Â/��p�ihg¾Å

lþn¾p�e2iÈt�su��i�wG©Ìp�e2i$r�i`����wun2��i-wG©b°YÎ¢¸K¶2¹hº»´9µ·´5¸Êp�wInV�|p�r�vxihnVp$�|ih�|r�v}ª�sGp�vxwunB~2po¿cwIË/v}n2�|��wG©�ÐV��sG®}v}p�sGp�v}ª�i-¯�ihe�s�ªqvxwur
sGr�iÈ©»wu�|n2�E~�v}n�sut`t`wur��2sGn2t`i-¿v}p�e�p�e2i-wu¯2��ihr�ª�sGp�vxwun2��*»��i`thp�vxwun�� Å}� , �Êwun2iÈpoÂ/�:iÈwG©�¯�ihe�s�ªqvxwurYt`wur�r�i`����wun2�|��p�wIp�e2i
v}n|v}p�vÇsGp�vxwun[wG©�����wur��|®ÇsGp�vxwun *þ¸ ����� ,W~/¿e2ihr�i�su�p�e2i$wup�e2ihr���v}��n|v%!�i`��s�t`wunVp�v}nV��sGp�vxwunÒwG©¢ª�ih��ihp�sGp�v}ª�i$��r�w�¿p�e *þ¸ ����� ,
* !2���|r�i�����,WÅId�e2iÄ¸ ��� � �|e2ihn2wupoÂ/��iÃsGr�vx��i`�$©»r�wug p�e2i5*9p�r�sGn2��vxihnqp�,ÈiWÉ �|r�i`����vxwunTwG©Y¸K´ ���Ê~E¿e2ihr�i�su�Èv}n"p�e2iÄ¸ ��� �
�|e2ihn2wupþÂq�:i�¸K´ ���Òvx�Ên2wupciWÉ �|r�i`����i`�ÃsGp�sG®}®zÅb«Yv}ª�ihnÃp�e2i�Ðq��sG®}v}p�sGp�v}ª�i$�|i`��thr�v}�|p�vxwunÄwG©Bp�e2i!n2ihpþ¿Êwur�Ë%wG©Bv}nqp�ihr�suthp�vxwun2�
sGn2��p�e2i�����wur��|®ÇsGp�vxwun[t`wun2� v}p�vxwun2��~|p�e2i`��iÈsGr�i$p�e2iÈwun|®}ÂÃ��w�����v}¯|®xiYr�i`����wun2��i`��wG©¢p�e2i���Â ��p�ihg¾Å�d�e|vx��©Ïwu®}®xw�¿���©9r�wug
p�e2iÃ��wu�|n2� n2i`����wG©�p�e2i{Ðq��sG®}v}p�sGp�v}ª�i%��v}g��|®ÇsGp�vxwunÁgIihp�e2wq�E~�¿e|vxt�e ����sGr�sGnVp�i`i`�Op�e�sGpOsG®}®ÊÐq��sG®}v}p�sGp�v}ª�i{¯:ihe�s`ª/vxwur��
sG¯2��p�r�suthp�v}n|�I©9r�wug ��wugIi���wu®}�|p�vxwun¾wG©ÌsOÐq��sGnVp�v}p�sGp�v}ª�i-��� gIwq�|ih®z~|t`wun2��vx��p�ihnVp�¿v}p�e�p�e2i�Ðq��sG®}v}p�sGp�v}ª�iÈ�b�TgIwq�|ih®z~
sGr�iOt`w�ª�ihr�i`�+¯qÂ¾p�e2iO��p�sGp�i�p�r�sGn2��v}p�vxwun+��r�sG�|e;*»��i`thp�vxwun j�,WÅ�(Ywup�vxt`i�p�e�sGp�p�e|vx�Y����sGr�sGnVp�i`iIvx��wu¯|p�sGv}n2i`�+¿v}p�e2wu�|p
�:ihr
©»wur�g<v}n|�%iWÉ/e�sG�2��p�v}ª�iÈnV�|gIihr�vxt�sG®Ì��v}g-�|®ÇsGp�vxwunBÅ

d�e2i��|i`thvx��vxwun�p�w%ihnqp�ihrY���:wur��|®ÇsGp�vxwun�wur��|�|r����2i�ª�ih��ihp�sGp�v}ª�i-��r�w�¿p�e+ihgIihr���i`�!©»r�wug p�e2i�t`wug<�|®xiWÉ¾n2ihpo¿Êwur�Ë
wG©$v}nVp�ihr�suthp�vxwun2�%v}n;!2���|r�iT����ÅÓd�e2iÄË�ihÂÆ�|ihp�ihr�g<v}n�sGnqp%wG©$p�e2i�¯�ihe�s�ªqvxwur%wG©Yp�e2i¾t`ih®}®vx�Ip�e2i�p�r�sGn2��thr�v}�|p�vxwun�sG®
r�ih���|®ÇsGp�vxwun[wG©�p�e2iY�|e2w����|e2wur�ih®Çs`ÂÄ�|r�wup�ihv}n2�:3q�:w��u��~/8$v}n2��~2sGn2�53q��w��u�½sut�e|vxihª�i`��¯VÂÄs�nV�|g-¯:ihr!wG©Ìt`wug<��ihp�v}n|�
�:w���v}p�v}ª�i<sGn2�Òn2ih�VsGp�v}ª�i-©Ïi`i`� ¯�sut�Ë�®xwqwu�2��Å�d�e2i-©Ïi`i`� ¯�sut�Ë�®xwqwu�2�$ihn2���|r�i�p�e�sGp$��g{sG®}®�iWÉ/p�ihr�n�sG®���p�v}g��|®}vz~E���2t�eTsu�
p�e2iO��v}��n�sG®�t�sG�2��v}n|�[sG�|p�wu�|e2w����|e2wur�Â/®ÇsGp�vxwun"wG©)8$v}n2��~:t�sGn+¯�iOsGg<�|®}v%!�i`�TsGn2�+�|r�w�ª�wuË�iIsÃ� r�sGg{sGp�vxt<t�e�sGn|��iOv}n
p�e2i�w�ª�ihr�sG®}®���sGp�p�ihr�nÃwG©E��ihn2i$suthp�v}ªqv}pþÂ�Å �¢v}���|r�i�����*9¯�,b�|i`��thr�v}¯�i`��p�e2i!��v}p���sGp�vxwunÃv}nI¿e|vxt�eÃp�e2i��:w���v}p�v}ª�i�©»i`i`� ¯�sut�Ë
®xw/wu�2��suthp$��p�r�wun|��ihrYp�e�sGnÒp�e2i�n2ih�VsGp�v}ª�i�©»i`i`� ¯�sut�Ë[®xw/wu�BÅYlþnÒp�e|vx�Yt�su��i�~p�e2iOsut`th�|g-�|®ÇsGp�vxwun^wG©)8$v}n2� wu�|p���sut`i`�
p�e2i�sut`th�|g��|®ÇsGp�vxwun%wG© 3q�:w��u��~�sGn2��p�e2it`wun2t`ihnVp�r�sGp�vxwunÃwG© 3q�:w��u�Ór�i�sut�e2i`��sY®xihª�ih®2sGp�¿e|vxt�eI���:wur��|®ÇsGp�vxwun{t�sGnO¯�i
v}n|v}p�vÇsGp�i`�EÅÊlon !2���|r�iI����*»t ,W~ p�e2i�t`wun2t`ihnqp�r�sGp�vxwunÒwG© 3q��w��u�Ær�vx��i`�c©Ïsu��p�ihrp�e�sGn�p�e2i�t`wun2t`ihnqp�r�sGp�vxwun�wG©�8$v}n2��~|sGn2�
3qv}n2l�t�sGn|n2wupcr�i�sut�eÃp�e2i�p�e|r�i`��e2wu®x�Ãt`wun2t`ihnVp�r�sGp�vxwun¾sG¯:w�ª�i�¿e|vxt�eÃv}p�vx�csG¯|®xi!p�w-n2ih�|p�r�sG®}v ��i�3qv}n2��ÅVd�e2i!��i`ÐV�2ihn2t`i`�
wG©¢ihª�ihnqp����|r�i`� vxthp�i`�Ã¯VÂIp�e2iYÐV��sG®}v}p�sGp�v}ª�iY¯:ihe�s`ª/vxwur���t`wur�r�i`����wun2�Ã¿cih®}®�p�w�p�e2iYwu¯2��ihr�ª�i`�ÄÐV��sG®}v}p�sGp�v}ª�i$t�e�sGn|��i`��v}n
��ihn2iÈiWÉ �|r�i`����vxwunBÅ

d�e2i-��sGgIi��|i`��v}��n��|r�v}n2thv}�|®xiÈwG©�t`wug<��ihp�v}n|�I©»i`i`� ¯�sut�Ë%®xw/wu�2�vx�c©Ïwu�|n2�Äv}n�p�e2i$��ihn2ihp�vxt�n2ihpo¿cwur�Ë¾t`wunVp�r�wu®}®}v}n|�
p�e2iY®}Â ��vx�
yz®}Â ��wu��ihnVÂ{�|i`thvx��vxwun¾wG©]¯�suthp�ihr�vxwu�|e�sG��i�� �7���# oÅ��Yihr�i�~/p�e2i!©Ïi`i`� ¯�sut�ËÃ®xw/wu�2�Êv}n2��p�sG®}®Es-r�sut`iY¯�ihpþ¿Êi`ihn¾p�e2i
suthp�v}ª�sGp�wur�|r�wup�ihv}n &cl�sGn2�Ãp�e2iYr�ih�|r�i`����wur��|r�wup�ihv}n &Êr�w|~|sGn�sG®xwu��wu�2��®}Â%p�w�p�e2i$t`wug<��ihp�v}p�vxwun�¯:ihpo¿ci`ihn 8$v}n2� sGn2�
3q�:w��u� v}nOp�e2i�����wur��|®ÇsGp�vxwunOn2ihpþ¿Êwur�Ë:Å 3q�2t�e{sY�|i`��v}��nO��w�����i`����i`���å�|n2�|i`��v}r�sG¯|®xi��u�|r�wu�:ihr�p�vxi`��©9r�wug sGn<ihn|��v}n2i`ihr�v}n|�
�:wuv}nVp-wG©cªqvxih¿È~]¯�i`t�sG�2��i<wG©Êv}p��ÈiWÉ p�r�ihgIi<��ihn2��v}p�v}ª/v}poÂÒp�w���g{sG®}®�ª�sGr�vÇsGp�vxwun2�Èv}n p�e2i<ihnVª/v}r�wun|gIihnVp�sG®�t`wun2� v}p�vxwun2��Å
�Yw�¿cihª�ihr�~�n2ihpo¿cwur�Ë/��¯�su��i`��wun�p�e|vx�]�|r�v}n2thv}�|®xisG�|�:i�sGrÌp�w!¯:i�Ðq�|v}p�icsG�|�|r�wu�|r�vÇsGp�ic©Ïwur]¯|vxwu®xwu��vxt�sG®|�|i`thvx��vxwun yzg{sGË/v}n|�
v}nqª�wu®}ªqv}n|�Op�e2i�v}nqp�ih��r�sGp�vxwun�wG©¢s�ª�sGr�vxihpoÂIwG©Be2ihp�ihr�wu��ihn2i`wu�2���v}��n�sG®x��*»��i`i��7���# ©»wur�s���ihn2ihr�sG®Esut`t`wu�|nVp�wG©Bp�e2i�r�wu®xi
wG©�©Ïi`i`� ¯�sut�Ë+®xwqwu�2�-v}n"�|ihª�ih®xwu�|gIihnVp�,WÅ��Y��v}nTp�e2i{t�su��iIwG©����wur��|®ÇsGp�vxwunB~�g��|p�sGp�vxwun^wG©p�e2i<��ihn2i`�Èv}nqª�wu®}ª�i`�"v}n
p�e2i�®}Â ��vx�
yz®}Â ��wu��ihnqÂÃ�|i`thvx��vxwunÒsJÛ:i`thp�p�e2i�sG¯|v}®}v}poÂ�wG©�p�e2i-��Â/��p�ihg�p�wO¿Êihv}��eÒsGn2�¾v}nVp�ih��r�sGp�i�s<ªusGr�vxihpþÂÄwG©Ì�:w�����v}¯|®}Â
t`wunqp�r�su� vxthp�wur�Â[��v}��n�sG®x��Å

d�e2i-��v}��n�sG®Ev}nVp�ih��r�sGp�vxwunÒgIi`t�e�sGn|vx��g t`wunVp�r�wu®}®}v}n|�Ãp�e2i$v}n|v}p�vÇsGp�vxwun�wG©�����wur��|®ÇsGp�vxwun¾v}n�°YÎ¢¸W¶|¹hº»´9µÜ´Ç¸cvx��suthp���sG®}®}Â
ihª�ihn<gIwur�it`wug<�|®xiWÉOp�e�sGnI��e2w�¿n<v}n !2���|r�i`��j$sGn2�O�2Å�����iWÉ �|®ÇsGv}n2i`�Ov}n<��i`thp�vxwun{� ~�p�e2ic�|e2w����|e2wur�ih®Çs�Â�p�r�sGn2��©»ihr��
s%�|e2w����|e�sGp�i�©»r�wug p�e2i�Ë/v}n�su��i-p�w53q�:w��u�¬v}nÒg-�|®}p�v}�|®xi<��p�ih�2��~:i�sut�eTwG©�¿e|vxt�e+g{s`Â�¯�i���ih��sGr�sGp�ih®}ÂÒt`wunVp�r�wu®}®xi`�

>-> ò�?A@2BDCDE



j�� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

¯qÂÃihnqªqv}r�wun|gIihnqp�sG®�sGn2�Ä�|eVÂ ��vxwu®xwu��vxt�sG®]��v}��n�sG®x��Å�lon¾su�|� v}p�vxwunB~|g��|®}p�v}�|®xi�Ë/v}n�su��i`��sGn2�Ã�|e2w����|e�sGp�su��i`�e�s�ª�i�¯�i`ihn
��e2w�¿n�p�w{�|®Çs`Â�s<r�wu®xi-v}n�p�e2i-���:wur��|®ÇsGp�vxwunÒ�|i`thvx��vxwun2��~�¿e2ihr�i�su��¿Êi�e�s`ª�i�p�sGË�ihn[v}nqp�wÃsut`t`wu�|nqpÈsI��v}n|��®xi-Ëqv}n�su��i
sGn2���|e2w����|e�sGp�su��i�Å��i`t`ihnVpY¿Êwur�Ë�e�su�Y��e2w�¿nÒp�e�sGp���wugIi-gIi`t�e�sGn|vx��gI�Yp�r�sGn2��� �2thv}n|�Ä��v}��n�sG®x��r�ih®xihªusGnqp!©Ïwur!p�e2i
���:wur��|®ÇsGp�vxwunT�|i`thvx��vxwun v}nqª�wu®}ª�iO�|r�wup�ihv}n2��v}n|e|v}¯|v}p�v}n|��p�e2i<suthp�v}ªqv}pþÂÒwG©cp�e2i�Ë/v}n�su��i`��sGn2�+�|e2w����|e�sGp�su��i`�+� �V�2~0��6� oÅ
3qv}n2t`i�p�e2i`��i-r�ih���|®ÇsGp�wur�Â[�|r�wup�ihv}n2��sGr�i�~�v}nÒ��wugIi�v}n2��p�sGn2t`i`��sGp!®xi�su��p�~�|n2�|ihrYp�e2i�� v}r�i`thp$wur�v}n2� v}r�i`thp�t`wunVp�r�wu®�wG©
3q�:w��u��<��¢~�p�e|vx�B��v}ª�i`�Br�vx��i�p�w!sGn�su�|� v}p�vxwun�sG®/®Çs`Â�ihr�wG©q©Ïi`i`� ¯�sut�ËÈt`wunqp�r�wu®/wG© p�e2ib�|e2w����|e2wur�ih®Çs�Â�Å �Ti�sGr�ibth�|r�r�ihnVp�®}Â
¿cwur�Ëqv}n|�Iwun�iWÉ p�ihn2�|i`�ÄgIwq�|ih®x�wG©]p�e2i$���:wur��|®ÇsGp�vxwun�n2ihpo¿cwur�Ë�~2p�sGËqv}n|�Ov}nVp�wIsut`t`wu�|nqpp�e2i�sG¯�w�ª�i$v}nVp�ihr�suthp�vxwun2�!su�
¿cih®}®�su�v}nqp�ihr�suthp�vxwun2�!v}nqª�wu®}ª�i`�¾v}n�®ÇsGp�ihr!��p�sG��i`��wG©�p�e2i�����wur��|®ÇsGp�vxwun¾�|r�w/t`i`����Å


 n2i-wG©�p�e2i-sG®}p�ihr�n�sGp�v}ª�i-�|e2w����|e�sGp�su��i`�!v}n�p�e2i��|e2w����|e2wur�ih®Çs`Â�~��sG�2��~ vx��|n2�|ihr�p�e2iÈt`wunqp�r�wu®¢wG© &cwugI��<��¢~
sTr�i`����wun2��i¾r�ih���|®ÇsGp�wurÄv}nVª�wu®}ª�i`�¼v}n¼��ihn2ihp�vxtÒt`wug<�:ihp�ihn2t`i8�ì���� oÅ d�e|vx�%¯|r�v}n|���Ãp�wTp�e2i¾©»wur�i[p�e�sGp%p�e2i[¯|v}n�sGr�Â
�|i`thvx��vxwun^¯�ihpþ¿Êi`ihn^ª�ih��ihp�sGp�v}ª�iI��r�w�¿p�eÁsGn2�T���:wur��|®ÇsGp�vxwun"vx�-s¾��v}g<�|®}v%!�t�sGp�vxwunBÅ%lþn+©zsuthp�~¢su��gIihnqp�vxwun2i`�"v}nTp�e2i
v}nqp�r�wq� �2thp�vxwunB~|p�e2i!¯�ihe�s�ªqvxwur�sG®:r�ih�:ihr�p�wuv}r�i$wG©�°�ÎE¸K¶2¹hº»´9µ·´5¸�v}n2th®}�2�|i`�wup�e2ihr�~q®xi`���Ê� r�su��p�vxt�r�i`���:wun2��i`�Êp�w-�|ih��r�su� v}n|�
ihnqªqv}r�wun|gIihnqp�sG®¢t`wun2� v}p�vxwun2��Åb��gIwun|�<p�e2i`��iYvx�cp�e2i��|ihª�ih®xwu�|gIihnVp!wG©���ihn2ihp�vxt�t`wug<��ihp�ihn2t`i�~ p�e�sGpvx��~qp�e2iY�|�|p�sGË�i
wG©�©Ïwur�ihv}��n � (Y� sGn2�Óv}p��%v}nVp�ih��r�sGp�vxwun v}nVp�w^p�e2i¾��ihn2wugIiÒwG©Èp�e2i¾¯�suthp�ihr�v}�|g �}��j ~Ê���� oÅ lon¼p�e|vx�{r�ih�:wur�p�~�¿Êi
e�s�ª�i<v}nVª�i`��p�v}�VsGp�i`�^sÄ��v}n|��®xi�gIwq� �|®xi�~Er�i`����wun2��v}¯|®xi�©Ïwur$p�e2i<�|i`thvx��vxwun p�wÄv}n|v}p�vÇsGp�i<���:wur��|®ÇsGp�vxwunBÅ;=Ê�|p$v}n r�i�sG®}v}pþÂ
p�e|vx�{gIwq� �|®xi�v}nqp�ihr�suthp��{¿v}p�e¼wup�e2ihrIgIwq� �|®xi`��~�r�ih���|®ÇsGp�v}n|�^p�e2i¾�|ihª�ih®xwu�|gIihnVpÄwG©$t`wug<�:ihp�ihn2t`i�sGn2�ÓgIwup�v}®}v}poÂ�~
p�e2i��|r�w/� �2thp�vxwun[wG©bsGnVp�v}¯|vxwup�vxt`��~�sGn2�¾wup�e2ihr�r�i`���:wun2��i`��Å �Ti$�|®ÇsGn[p�w{su�|� r�i`���p�e2i�v}nqp�ihr�suthp�vxwun2�!¯:ihpo¿ci`ihn[p�e2i`��i
gIw/� �|®xi`��v}n¾iWÉ p�ihn2�|i`�¾gIw/�|ih®x��wG©Ìp�e2iÈ��p�sGp�vxwun�sGr�Âqyz�|e�su��i�¯:ihe�s`ª/vxwur!wG©b°YÎ¢¸W¶|¹hº»´9µÜ´Ç¸hÅ

d�e2i�v}n|v}p�vÇsGp�vxwun�wG©2���:wur��|®ÇsGp�vxwunÈvx�]wun2i�wG©/p�e2i�¯:i`��p
yo��p��2� vxi`��iWÉ|sGg<�|®xi`�¢wG© �|ihª�ih®xwu�|gIihnqpÌv}nÈ�|r�wuËusGr�Â�wup�i`��Å¢d�e|vx�
e�su��sG®}®xw�¿ci`� �2�Yp�w%t`wug<�|v}®xi�©»r�wug��|�|¯|®}vx��e2i`�+��wu�|r�t`i`��s{�|ihp�sGv}®xi`�+gIw/�|ih®�wG©Êp�e2i���ihn2ihp�vxt�r�ih���|®ÇsGp�wur�Â�n2ihpo¿Êwur�Ë
t`wunqp�r�wu®}®}v}n|�"p�e|vx�<�|r�w/t`i`����Å d�e2i�t`wue2ihr�ihn2t`i�¯:ihpo¿Êi`ihn¼p�e2iÄgIwq�|ih®�|r�i`� vxthp�vxwun2�ÃsGn2�Áp�e2i�wu¯2��ihr�ª�i`�Á¯|vxwu®xwu��vxt�sG®
¯:ihe�s`ª/vxwur���t�sGn+¯�i���i`ihnTsu�$s{ª�sG®}vx�2sGp�vxwun+wG©Êp�e2i-gIw/�|ih®}v}n|�¾sGn2�Ò��v}g-�|®ÇsGp�vxwun"sG�|�|r�w�sut�e p�e�sGp$¿ci�e�s�ª�iOt�e2w���ihnB~
¿e|vxt�e¾vx�c¯�su��i`�ÄwunÄt`w�sGr���iWyz��r�sGv}n2i`�[sGn2��ÐV��sG®}v}p�sGp�v}ª�i$gIw/�|ih®x�wG©]r�ih���|®ÇsGp�wur�ÂÃn2ihpo¿cwur�Ë/��ÅÊd�e2iYr�i`���|®}p��c©9r�wug±p�e|vx�
��p��2� Â�~¢sGn2�Ò©9r�wug ��p��2� vxi`��t�sGr�r�vxi`�"wu�|p�¿v}p�e ®xwu��vxt�sG®�gIwq�|ih®x��r�ih®ÇsGp�i`�+p�wÄp�e2i<���ÆgIwq�|ih®x�È�2��i`�Òv}n p�e|vx����sG��ihr
�ì��j|~ ���|~ �G�� o~B¿csGr�r�sGnqp-p�e2iO©»�|p��|r�i{sG�|�|®}vxt�sGp�vxwun wG©cp�e2iOgIihp�e2w/� p�w�¯|vxwu®xwu��vxt�sG®c��Â/��p�ihgI�$p�e�sGp�sGr�i<�|n2�|ihr���p�w/wq�
p�wÃsO®xi`����ihr!�|ih��r�i`i�Åd�e2i-��w�����v}¯|v}®}v}poÂÄp�w{iWÉ �|®xwur�i�sG®}p�ihr�n�sGp�v}ª�i�eVÂ/�:wup�e2i`��i`��wG©�p�e2i�n2ihpþ¿Êwur�Ë[��p�r��2thp��|r�i-p�e|r�wu�|��e
Ðq��sG®}v}p�sGp�v}ª�i���v}g-�|®ÇsGp�vxwun[g{s�Â����|vx�|iÈp�e2i�t�e2wuvxt`i-wG©b� vx��thr�v}g<v}n�sGp�wur�Â�iWÉ/�:ihr�v}gIihnVp��$sGn2��p�eV�2�Yt`wunVp�r�v}¯|�|p�i�p�wIp�e2i
iD${thvxihnqp!g{sG�|�|v}n|�%wG©Ì��ihn2ihp�vxt�r�ih���|®ÇsGp�wur�Â�n2ihpþ¿Êwur�Ë ��Å

� � ������	��	±��� ����� � ���Ò&�����������	��&�� ����	:������� �� �

���� � ���1� , WG� ��Y%���'&�� ����� $ �'����&\�
&cwun2��vx�|ihr{p�e2iÄr�ih���|®ÇsGp�vxwun¼wG©�� ����¯qÂ ��¯|r = v}n !2���|r�i¾��*Ïs�,WÅ ¨ ��v}n|�Òp�e2i¾g{su���
yþsuthp�vxwunÆr�sGp�i�®Çs�¿È~cs+�|ihp�sGv}®xi`�
gIi`t�e�sGn|vx��p�vxtÈgIw/�|ih®]wG©¢p�e2iÈv}nVp�ihr�suthp�vxwun�t`wu�|®x�¾¯�i��|ihª�ih®xwu�:i`�E~|�:w�����v}¯|®}Â{p�sGË/v}n|�<v}nVp�wÃsut`t`wu�|nVp!� v}gIihr�v ��sGp�vxwunÒwG©
p�e2i<r�ih���|®ÇsGp�wur�Â+�|r�wup�ihv}n^sGn2�Tp�e2iO�|r�i`��ihn2t`iIwG©�g-�|®}p�v}�|®xiI¯|v}n2� v}n|����v}p�i`��v}n p�e2i<�|r�wugIwup�ihrÈr�ih��vxwun^wG©cp�e2iO��ihn2i
* ��Î �VÎÇ~ �}��~V�V�|~A6��� �,WÅ �2wurwu�|rÊ�|�|r��:w���i`��~qv}pc¿v}®}®:����${t`i!p�w��2��i�p�e2i���v}®}®�r�sGp�iY®Çs`¿È~|s���v}g<�|®xihr�~/�|e2ihn2wugIihn2wu®xwu��vxt�sG®
r�ih®ÇsGp�vxwunÃ¯�ihpþ¿Êi`ihnÃp�e2i�suthp�v}ª/v}poÂIwG©¢s$��ihn2iYsGn2�Ip�e2i�t`wun2t`ihnVp�r�sGp�vxwun�wG©¢s$p�r�sGn2��thr�v}�|p�vxwun�sG®:r�ih���|®ÇsGp�wur��ì��� ~qj�j ~ ���� oÅ
� ihn2wup�v}n|�Ò¯VÂX: ��� p�e2i%n2wur�g{sG®}v ��i`� suthp�v}ª/v}poÂ"wG©��ihn2i � ���h~ E J : ��� J H ~�sGn2�"¯VÂ .���� p�e2i%t`wun2t`ihnVp�r�sGp�vxwunÆwG©
��¯|r =$~|p�e2i��!v}®}®B©9�|n2thp�vxwun¾vx�!�|iD!2n2i`�[su�

: �$�A0 .�����. ���� �� ���� 9
¿e2ihr�i-� x H vx�bp�e2i!t`wqwu�:ihr�sGp�v}ªqv}pþÂ<t`wqiD${thvxihnqp�sGn2� � ���

x E s$�|e2ihn2wugIihn2wu®xwu��vxt�sG®Et`wun2��p�sGnVp�sGn�sG®xwu��wu�2��p�w�p�e2i
e�sG®Í©9yo��sGp��|r�sGp�vxwun"t`wun2��p�sGnqpÈv}n��[vxt�e2i�sG®}vx�
y �ÒihnVp�ihn"Ë/v}n2ihp�vxt`��Å�d�e2iO�!v}®}®Ì©»�|n2thp�vxwun e�su�ÈsÃ��v}��gIwuvx� ��e�sG�:i�~E¿e|vxt�e
t`wur�r�i`���:wun2�|�p�w<iWÉ ��ihr�v}gIihnqp�sG®¢wu¯2��ihr�ª�sGp�vxwun2��wG©�¯�suthp�ihr�vÇsG®B��ihn2i$r�ih���|®ÇsGp�vxwun8�7��� ~ 6��# oÅ � ��� t�sGn�¯:i$v}nVp�ihr��|r�ihp�i`�
su�s�gIi�su���|r�iYwG©Bp�e2iY��p�r�ihn|��p�e�wG©Bp�e2i�v}nVp�ihr�suthp�vxwun�¯:ihpo¿Êi`ihnÄp�e2i�r�ih���|®ÇsGp�wur�Â{�|r�wup�ihv}n���¯|r =½sGn2�{p�e2iY�|r�wugIwup�ihr
r�ih��vxwunÒwG© � �0�WÅ

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 j�j

��wur-sGr�¯|v}p�r�sGr�Â�¯|�|p$r�i�sG®}vx��p�vxtO��sGr�sGgIihp�ihr�ª�sG®}�2i`��~:¿Êi<wu¯|p�sGv}n p�e2i���ihn2i<suthp�v}ª/v}poÂÒ�|®xwup��$v}n !2���|r�i � * � ��� 0
� �GHVE ��� ��sGn2��� 0�� v}n'*Ïs�,�� � ���_0���U
	 � HVE ��� � sGn2��� 0�� v}n'*9¯�, ,WÅ-��®}®Ìt�sG®xth�|®ÇsGp�vxwun2��sGn2�Ò�|®xwup���e�s`ª�i
¯:i`ihn¾�|r�w/� �2t`i`���2��v}n|�Ip�e2i$�|r�wu��r�sGg �ÒsGp�®ÇsG¯8* �+sGp�e��Twur�Ë ��,WÅ

��� R � ���1� , WG� ��Y%���'&�� ����� $ �'����&\� ���%� W����VU �����#+ ��� � � ��� ����� YN���#,@,4&\�
d�e2i!r�ih���|®ÇsGp�vxwun%wG©�¸ �������Óv}n !2���|r�i��$t�sGnI¯:igIw/�|ih®xi`�<¯VÂOgIi�sGn2��wG©Ep�e2ig{su���
yþsuthp�vxwunÃsGn2�<p�e2i!�!v}®}®2r�sGp�i�®Çs`¿���Å
�BihpJ: � � sGn2� � � � ¯�i��|iD!2n2i`� sGn�sG®xwu��wu�2��®}ÂÒp�wK: ��� sGn2� � ��� v}nTsG�|��ihn2� vÍÉ���Å}��Å�d�e2i<suthp�v}ªqv}pþÂ�wG©�¸ ������� su�$s
©»�|n2thp�vxwun[wG©Ìp�e2i$©9r�i`i�3qv}n2�Ñt`wun2t`ihnVp�r�sGp�vxwun .�� ��� vx��p�e2ihn¾��v}ª�ihn¾¯VÂÄp�e2iÈsG®}��ih¯|r�sGvxt�i`ÐV��sGp�vxwun

: � � 0)HA> . � � ��. � � �� �� �� �
0 � �� �. � � ��� �� �� �

U *9� 6�,
d�e2iI©»wu®}®xw�¿v}n|��r�i�suthp�vxwun2�OsGr�iIv}nqª�wu®}ª�i`�"v}n"p�e2i%su����w/thvÇsGp�vxwun"wG©:3qv}n2l�sGn2�.3qv}n2��~]sGn2�Tp�e2i%� vx����w/thvÇsGp�vxwun"wG©

p�e2i 3qv}n2��<43qv}n2lct`wug<�|®xiWÉ �

3qv}n2�  3qv}n2l ���>8> >�> l� > >�>R>
�����

3qv}n2��<43qv}n2l

� S sGn2� � � S sGr�i!p�e2i�r�sGp�i�t`wun2��p�sGnVp��c©ÏwurÊp�e2i$su����w/thvÇsGp�vxwunÄsGn2�Ã� vx����w/thvÇsGp�vxwunÄ��p�ih�B~Vr�i`����i`thp�v}ª�ih®}Â�Åbd�e2i�r�i�suthp�vxwun2�
sGr�iÈ�|i`��thr�v}¯�i`��¯qÂ%p�e2i-��Â/��p�ihg wG©Ì� vÍÛEihr�ihnVp�vÇsG®�i`ÐV��sGp�vxwun2�

-. � ��� 0�� � S . � ��� �'/ >X� S . � ��� . ��/ � 9 *Ï����,-.���/ � 0�� � S�.�� ��� �'/�>X�GS�.�� ��� .���/ � 9 *Ï� � ,-. � ��� ��/ 0�� S . � ��� . �'/ � > � � S . � ��� ��/ 9 *Ï����,
¿e2ihr�i .���/ � sGn2� .�� ��� ��/ �|ihn2wup�i�p�e2ibt`wun2t`ihnVp�r�sGp�vxwun2�ÌwG©/©9r�i`i 3qv}n2l:sGn2�-wG© 3qv}n2��<43qv}n2lK~Jr�i`���:i`thp�v}ª�ih®}Â�Å¢lþn�su�|� v}p�vxwunB~
¿ciÈ�|iD!2n2iÈp�e2iY©Ïwu®}®xw�¿v}n|�Ãt`wun2��ihr�ªusGp�vxwun[r�ih®ÇsGp�vxwun2�©Ïwur�p�e2i$p�wup�sG® 3qv}n2� sGn2��3qv}n2lct`wun2t`ihnqp�r�sGp�vxwun2� .�� � sGn2� .��'/ �. � � 0*. � ��� b. � ��� ��/ 9 *Ï��j�,.���/10*.��'/ � b.�� ��� ��/�U *Ï�G� ,
d�e2it`wun2��ihr�ª�sGp�vxwun<r�ih®ÇsGp�vxwun2� *Ï��j�,oy�*Ï�G� ,ÌsG®}®xw�¿Æp�e2i��Â/��p�ihg *Ï����,oy�*Ï����,¢p�wY¯�i���v}g<�|®}v%!�i`�Op�wYp�e2i���v}n|��®xi�� vÍÛEihr�ihnVp�vÇsG®
i`Ðq��sGp�vxwun � 56H @ �GS�= -.�� ��� 0)>�. � � ��  5R.�� � >�.���/ > � Sw=B.�� ���  � S�.�� � 9 *Ï����,
¿e2ihr�i � Sa0�� � S @ � S Å *9� 6�,�sGn2� *Ï����,cp�wu��ihp�e2ihrY�|i`��thr�v}¯:i$p�e2i�r�ih���|®ÇsGp�wur�ÂÄgIi`t�e�sGn|vx��g v}n)!2���|r�i��/Å

��wu®}®xw�¿v}n|�½p�e2i+Ðq��su��vÍyoi`Ðq�|v}®}v}¯|r�v}�|g�su�����|g<�|p�vxwun v}n ��i`thp�vxwun �2Åì� ~!¿ci+��ihp -.�� �� 0ZE Å d�e2i i`ÐV�|v}®}v}¯|r�v}�|g
t`wun2t`ihnqp�r�sGp�vxwunÄwG© .�� ��� t�sGnI¯:i�wu¯|p�sGv}n2i`�%¯VÂ !2n2� v}n|��p�e2i�r�wqwup��ÊwG©:p�e2i���i`t`wun2�/yowur��|ihrc��wu®}Â/n2wug<vÇsG®�v}nIp�e2i!r�v}��eVp
y
e�sGn2� ��vx�|i{wG© *Ï����,WÅ[d�e2i{�:wu®}Âqn2wug<vÇsG®ce�su��po¿Êw�r�w/wup���~�¯|�|p�s���v}g<�|®xi%sGr����|gIihnqpO��e2w�¿���p�e�sGp�wun|®}ÂTwun2i%r�wqwup
®}vxi`��v}n2��vx�|i�p�e2iOr�sGn|��i E J . � ��� J . � � Å��2wur . � ��� 0 E ~Ep�e2i��:wu®}Âqn2wug<vÇsG®b��v}g<�|®}v%!�i`��p�w � S . � � ~:¿e2ihr�i�su�$©»wur.�� ��� 0 .�� � ~E¿ÊiIwu¯|p�sGv}n >A.���/].�� � ÅOd�e2i�!2r���p�p�ihr�g vx���:w���v}p�v}ª�iIsGn2� p�e2i<��i`t`wun2�+n2ih�VsGp�v}ª�i�~¢e2ihn2t`i<p�e2ihr�iOvx�-s
��v}n|��®xi�r�wqwup�v}n EkJF.�� �� JM.�� � Å ��wur�i`w�ª�ihr�~Vp�e|vx��r�w/wupbt`wur�r�i`���:wun2�|�bp�wÈsGn%su��Âqg<�|p�wup�vxt�sG®}®}Â<��p�sG¯|®xi��p�i�su� Âqyo��p�sGp�i
wG©cp�e2i<��Â/��p�ihg¾~E��v}n2t`i��m-.�� ��� @ � .�� ��� � E Å1*»lþnÒ©Ïsuthp�~��m-.�� ��� @ � .�� ��� 0 >�� �GS�.�� ��� �� S�.�� � > � S�.���/\> � � S_0>�� S�.�� ��� >��GS .���/ � >�� � S!�FE Å ,

d�sGËqv}n|�ÒsGr�¯|v}p�r�sGr�Â�~B¯|�|pÈr�i�sG®}vx��p�vxtOª�sG®}�2i`�$©Ïwur$p�e2iO��sGr�sGgIihp�ihr��1* � St0��@E�E � HVE � � ~ � � � 0 EGU�� �GHVE ��� �^~
� 0�� ,W~�¿Êi!e�s`ª�iYt�sG®xth�|®ÇsGp�i`�Ip�e2i!ªusG®}vx�<r�w/wupÊwG©Ep�e2i�:wu®}Â/n2wug<vÇsG®�v}n�*Ï����,W~�©»wurÊ� vÍÛ:ihr�ihnqpct`wun2t`ihnqp�r�sGp�vxwun2�cwG©Ep�wup�sG®
3qv}n2� sGn2� 3qv}n2lWÅVd�e|vx�ÊÂ/vxih®x�|�bp�e2i!t`wun2t`ihnqp�r�sGp�vxwun¾wG©:©9r�i`i�3qv}n2�ÀsGpci`ÐV�|v}®}v}¯|r�v}�|g¾~|sGn2�Ie2ihn2t`i�p�e2i�suthp�v}ª/v}poÂ<�|®xwupcwG©
¸ ������� ��e2w�¿n�v}n)!2���|r�i�� Åbd�e2iÈr�i`���|®}p�vx��r�wu¯|�2��p�~|v}n¾p�e2i���ihn2��iÈp�e�sGp�gIwq�|ihr�sGp�iÈªusGr�vÇsGp�vxwun2��v}n�p�e2i���sGr�sGgIihp�ihr
ª�sG®}�2i`�$�|w{n2wup$t�e�sGn|��i�p�e2i���v}��gIwuvx�2sG®���e�sG��i�wG©bp�e2i����|r
©Ïsut`i�ÅYd�e2iOsuthp�v}ªqv}pþÂ¾�|®xwupY©»wur�p�e2i-r�ih���|®ÇsGp�vxwunTwG©¸W´ 
�
vx��wu¯|p�sGv}n2i`�[v}n�p�e2iÈ��sGgIi�¿�s`Â�~|¿v}p�e � Sa0��@E�E ��HVE � �^~ � � � 0 EGU�� �BHVE ��� �^~2sGn2� � 0�� Å

>-> ò�?A@2BDCDE



jG� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

��� 
 � ���1� , WG� ��Y%���'&�� ����� $ �'����&\��Y � & , Y � &\� �������@��+ � � ��&�$�� � Y � &�,BY � &����#�'� �
d�e2i-suthp�v}ª�sGp�vxwun[wG©�p�e2i�iWÉ/�|r�i`����vxwun¾wG©Ê¸W´ ���"¯qÂ)3q�:w��u��<�� * !2���|r�i�6�,Êvx��|i`��thr�v}¯:i`�Ä¯VÂÄgIi�sGn2��wG©�p�e2iÈ�!v}®}®:r�sGp�i
®Çs�¿

: m0 . � � � � �. � � � � �  � �� � 9 *Ï����,
¿e2ihr�i . � � � � sGn2�K:  �|ihn2wup�i!p�e2iYt`wun2t`ihnVp�r�sGp�vxwun¾wG© 3q�:w��u��<�� sGn2�%p�e2i�n2wur�g{sG®}v ��i`��suthp�v}ª/v}poÂ{wG©�¸W´ ���Ê~Vr�i`����i`tWy
p�v}ª�ih®}Â�~�¿e|v}®xi�p�e2i�t`wun2��p�sGnVp�� � � � sGn2� �+e�s�ª�iÈp�e2ihv}r��2����sG®EgIi�sGn|v}n|�2Å

d�e2iÈr�i`� �2t`i`�¾�|e2w����|e2wur�ih®Çs�Â¾wG©-!2���|r�i�6�p�e2ihn[v}nVª�wu®}ª�i`��p�e2iY©»wu®}®xw�¿v}n|�{r�i�suthp�vxwun2��sGn2�¾r�sGp�iÈt`wun2��p�sGnVp�� �

3q�:w��u�  8$v}n2� � �>8> >�> l� > >�>R>
� � �

3q��w��u� < 8$v}n2� � �>8> >�> l 3q��w��u� < �  8$v}n2�

3q�:w��u��<��  3q�:w��u� ���>8> >�> l� > >�>R>
� ���

3q��w��u� < 3q�:w��u� ���>8> >�> l 3q��w��u�  3q�:w��u�

��i`t�sG®}®:©9r�wug ��i`thp�vxwunÒ��p�e�sGpp�e2iÈsG�|p�wu�|e2w����|e2wur�Âq®ÇsGp�vxwun+wG© 8$v}n2� vx����p�v}g��|®ÇsGp�i`��¯VÂ�sO���:wur��|®ÇsGp�vxwun[��v}��n�sG®z~|p�e2i
gIwu®xi`th�|®ÇsGr�n�sGp��|r�iÈwG©�¿e|vxt�e[e�su��i`��t�sG��i`�¾iWÉ �:ihr�v}gIihnVp�sG®]vx�|ihnqp�v%!�t�sGp�vxwun�p�eq�2��©zsGr�Å

d�e2i�r�i�suthp�vxwun2�ÈsGr�i�gIwq�|ih®xi`��¯VÂ¾gIi�sGn2�YwG©�p�e2i-®Çs`¿¬wG©bg{su���$suthp�vxwun;*»��i`i �7��6� ¢©»wur$s{��v}g<v}®ÇsGrYgIw/�|ih® ,WÅ!�Bihp.�� ��� � ~ .�� ��� �|ihn2wup�iYp�e2i!�|e2w����|e2wur�Â/®ÇsGp�i`��sGn2�{n2wun yz�|e2w����|e2wur�Âq®ÇsGp�i`� 3q�:w��u� t`wun2t`ihnVp�r�sGp�vxwun2��~ . � � � ~ .���� � p�e2i
©»r�i`i)8$v}n2��~�3q��w��u� t`wun2t`ihnqp�r�sGp�vxwun2��~qsGn2� . � � � � � ~ . � � � ��� p�e2i 3q��w��u�=< 8$v}n2��~�3q�:w��u�=<43q��w��u�+t`wun2t`ihnqp�r�sGp�vxwun2��Å
d�e2ihn¾¿ciÈwu¯|p�sGv}n[p�e2iY©Ïwu®}®xw�¿v}n|�Ã��Â ��p�ihg wG©Ì� vÍÛEihr�ihnVp�vÇsG®�i`ÐV��sGp�vxwun2� �

-.�� ��� 0 � � S�. � � � � �  � � .�� � � ��� >��GS�.�� � � . � ���N9 *Ï����,-. � ��� � 0 � � � . � � � ��� /� � . � � � � ��>�� � . � � � � . ��� � 9 *Ï����,-. � � � � � 0 �GS�.�� � � . � � � > 5V� � S /� � =B. � � � � ��9 *Ï��6�,-.�� ��� ���N0 � � .�� � � � .���� � > 5V� � � /� � =B.�� � � ���V9 *	����,-. � ����0 5V� � S4 � � =B. � � � � �!>X� S�.�� � � . � ��� 9 *	� � ,-.���� � 0 5V� � �  � � =B.�� � � ���N> � � .�� � � � .���� � U *	����,
lþn[su�|� v}p�vxwunB~2¿ciÈ�|iD!2n2i�p�e2i$©Ïwu®}®xw�¿v}n|�Ãt`wun2��ihr�ªusGp�vxwun[r�ih®ÇsGp�vxwun2� �. � � 0*. � ��� b. � � � � ��9 *	��j�,.����a0*.���� � �.�� � � ���T9 *	�G� ,. � � 0*. � ��� �. � � � � b. � ��� � � b. � � � ��� 9 *	����,
¿e2ihr�i . � � ~ .���� ~ .�� � �|ihn2wup�ibp�e2i�p�wup�sG® 8$v}n2��~�3q��w��u��~�3q��w��u�Át`wun2t`ihnVp�r�sGp�vxwun2��Å�d�eV�2��~�©»wu®}®xw�¿v}n|��*	��j�,W~Jp�e2i�p�wup�sG®
Ë/v}n�su��i�t`wun2t`ihnqp�r�sGp�vxwun<i`ÐV��sG®x�]p�e2i����|g wG©|v}p��B©9r�i`i�sGn2��t`wug<�|®xiWÉ i`��t`wun2t`ihnVp�r�sGp�vxwun5*9vx�|ihg ©»wurBp�e2i��|e2w����|e�sGp�su��i ,WÅ

�Ti�¿v}®}®/su�����|gIi�~Gsu�]v}n-p�e2i�t�su��ibwG©|p�e2ib�|e2w����|e2wur�Â/®ÇsGp�vxwun��G�|ih�|e2w����|e2wur�Â/®ÇsGp�vxwunIt�su��t�su�|i���p��2� vxi`�-¯VÂ 3qe�suthp�ihr
�hºc²uµxÎ �7��6� o~/p�e�sGpp�e2iÈsGgIwu�|nqp!wG©Ìihn �`Â/gIiWyo���|¯2��p�r�sGp�i�t`wug<�|®xiWÉ�vx��n2ih��®}v}��v}¯|®xi�v}n¾t`wug<��sGr�vx��wun�¿v}p�e�p�e2iÈsGgIwu�|nVp
wG©O�|e2w����|e2wur�Â/®ÇsGp�i`� sGn2� n2wun yz�|e2w����|e2wur�Â/®ÇsGp�i`� ���|¯2��p�r�sGp�i�Å±�Y�¾sÁt`wun2��i`Ðq�2ihn2t`i�~�¿ciTt�sGn���v}g<�|®}vÍ©»Â *	����,Ãp�w.�� � 0 .�� ��� *.�� � � � Å �Ti%¿v}®}®c©9�|r�p�e2ihrIsu�����|gIiÃp�e�sGpOp�e2iÄihn �`ÂqgIiWyot�sGp�sG®}Â ��i`�Ár�i�suthp�vxwun2�O©Ïwu®}®xw�¿ ��vxt�e�suih®}vx�
y
�ÒihnVp�ihn�Ëqv}n2ihp�vxt`��Å�d�e|vx�!®xi�su�|�p�w3-. � ��� � � 0 E sGn2� -.�� � � ���a0 E Å

d�e2i-t`wun2��ihr�ªusGp�vxwun[r�ih®ÇsGp�vxwun2��*	��j�,oy�*	����,W~2p�wu��ihp�e2ihr�¿v}p�e�p�e2i�su�����|g<�|p�vxwun2���|ihp�sGv}®xi`��v}n�p�e2i$�|r�ihª/vxwu�2���sGr�sJy
��r�sG�|eB~bsG®}®xw�¿ p�e2i{r�sGp�i%i`Ðq��sGp�vxwun2� *Ï����,oy�*	����,Èp�w[¯�i%��v}g<�|®}v%!�i`�EÅ[lþn"p�e2i%�|r�i`��ihn2t`iÃwG©�3qv}��n�sG®z~�¿ÊiÃwu¯|p�sGv}n p�e2i
��v}n|��®xi-� vÍÛ:ihr�ihnqp�vÇsG®¢i`Ðq��sGp�vxwun

-.�� ��� � 0 5V� � .����N> � � . � �4=B. � � � � � > 5V� � .���� 5 � S b.�� � =� � � . � �N5 � � >�.�� � =W=B.�� � � �  � � � � .�� � . � �5 � S4 5R.�� � >�.�� � � � =W= 5 � � b.�� � � � = U *	����,
���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 j��

¿e2ihr�i � Sa0 5V� � S  � � = @ �GS sGn2� � � 0 5V� � �  � � = @ � � Ålþn{��i`thp�vxwun{�2Åìj ~�v}pb¿�su�ÊsGr����2i`�Ip�e�sGp�p�e2i��|e2w����|e2wur�ih®Çs�Â<vx��v}n%s���p�sGp�i!wG©:Ðq��su��vÍyoi`Ðq�|v}®}v}¯|r�v}�|g�¿v}p�eIr�i`����i`thpbp�w
p�e2iY��Â/nVp�e2i`��vx��sGn2�{�|ih��r�su�2sGp�vxwun�wG©Ev}p��Êt`wug<�:wun2ihnVp��|r�wup�ihv}n2��Å �Ti!p�e2ihr�iW©»wur�iY��ihp -.�� � � � 0 E v}n�*	����,W~ sGn2�%��wu®}ª�i
©Ïwur . � � � � Å��Ti�e�s`ª�i�p�wÄ�|ihp�ihr�g<v}n2iOp�e2i-r�w/wup���wG©�p�e2i���wu®}Â/n2wug<vÇsG®bwun�p�e2i�r�v}��eqp
yze�sGn2�T��vx�|i�wG©�p�e2iOi`ÐV��sGp�vxwunBÅ
=cÂÒsGn sGr����|gIihnVp-��sGr�sG®}®xih®�p�w%p�e�sGp$��v}ª�ihn+v}n+p�e2i��|r�ihªqvxwu�2����i`thp�vxwunB~:v}p�t�sGn+¯:i���e2w�¿n p�e�sGp$p�e2ihr�iOvx�$sÃ��v}n|��®xi
r�w/wup�v}n[p�e2iÈv}nVp�ihr�ª�sG® EyJF. � � � JF. � � ~|¿e|vxt�eÒt`wur�r�i`����wun2�|�!p�w%sGn�su��Â/g<�|p�wup�vxt�sG®}®}Â¾��p�sG¯|®xiÈi`Ðq�|v}®}v}¯|r�v}�|g�wG©Ìp�e2i
��Â ��p�ihg¾Å�d�e2i���ihn2i�suthp�v}ªqv}pþÂ :

� �
sGp�i`Ðq�|v}®}v}¯|r�v}�|g t�sGn¾p�e2ihn¾¯:i�t�sG®xth�|®ÇsGp�i`�¾¯qÂ%gIi�sGn2��wG© *Ï����,WÅ

d�e2i�sG¯�w�ª�iÈ�|ihr�v}ªusGp�vxwun[vx��ªusG®}vx�Ä�|n2�|ihr�p�e2i�t`wun2� v}p�vxwun�p�e�sGpp�e2iÈ��v}��n�sG®B��p�v}g��|®ÇsGp�v}n|�ÃsG�|p�wu�|e2w����|e2wur�Â/®ÇsGp�vxwun
wG©�8$v}n2�Ñvx��|r�i`��ihnVp�Å�lon�p�e2i-sG¯2��ihn2t`iÈwG© 3qv}��n�sG®z~-*	����,cr�i`� �2t`i`��p�w-. � � � � 0 EG9 *	����,
sGn2�^p�e2i%��Â/��p�ihg vx�-v}n i`ÐV�|v}®}v}¯|r�v}�|g ¯qÂT�|iD!2n|v}p�vxwunBÅ 3qv}n2t`i)3q��w��u�±vx����Â/nVp�e2i`��v ��i`�^v}n v}p��-�|n|�|e2w����|e2wur�Â/®ÇsGp�i`�
©Ïwur�g¾~|¿Êi=!|ÉÃp�e|vx��i`Ðq�|v}®}v}¯|r�v}�|g sGp .�� � � � 0 E Å

=su��i`�+wun+p�e2i<iWÉ ��ihr�v}gIihnqp�sG®�®}v}p�ihr�sGp��|r�i)�ì���# o~:p�e2i�©»wu®}®xw�¿v}n|�[sG�|�|r�w`É v}g{sGp�i<��sGr�sGgIihp�ihr�ªusG®}�2i`�$e�s�ª�iO¯�i`ihn
t�e2w���ihn � � S!0 ��U H �GHVE ��� � ~ � � 0 H@U � ��HVE ��� � ~ � � 0 EGU E � � � � S ~�sGn2� � � 0 EGU�� � � S Å �2wur�p�e2i�r�ihg{sGv}n|v}n|�
��sGr�sGgIihp�ihr���~�¿ÊiÃe�s`ª�iÃ�2��i`�^p�e2iÃªusG®}�2i`� � �0 H@U�� ��HVE ����� sGn2� � 0 � Å"&�sG®xth�|®ÇsGp�vxwunÓwG©!p�e2iÃsuthp�v}ª/v}poÂ wG©
¸W´ ���Ñsu�Is[©»�|n2thp�vxwunÓwG©�p�e2i�t`wun2t`ihnVp�r�sGp�vxwun2�ÃwG©=3q�:w��u��~�8$v}n2��~�sGn2�'3q�:w��u��~�v}nÁp�e2i¾sG¯2��ihn2t`i¾sGn2�Á�|r�i`��ihn2t`i
wG©:3qv}��n�sG®z~¢®xi�su�|�Èp�w�p�e2i<�|®xwup�����e2w�¿n^v}n !2���|r�i[��� Å%d�e2iI��v}��gIwuvx�2sG®c��e�sG��i{wG©cp�e2iI���|r
©Ïsut`i<vx�-r�wu¯|�2��pÈ�|n2�|ihr
gIw/�|ihr�sGp�i�ª�sGr�vÇsGp�vxwun¾wG©¢p�e2i$��sGr�sGgIihp�ihr�ª�sG®}�2i`��Å�d�e2iÈsuthp�v}ª/v}poÂÃ�|®xwup���©»wur�p�e2i$r�ih���|®ÇsGp�vxwun[wG©²V¹D��° *9n2wup���e2w�¿n�,
sGr�iÈwu¯|p�sGv}n2i`�[v}n�p�e2iÈ��sGgIi$¿�s`Â�~2¿v}p�eÒs�®xw�¿ÊihrYª�sG®}�2iY©»wur � � � Å

� ���`�Ì&���� 	����
�}�D �«<Å 8<Å�t�Ë�ihr���~:��Å � Å��Vwue|n2��wunB~�sGn2� � Åå��Å 3qe2i�s Å g���sGnVp�v}p�sGp�v}ª�i�gIw/�|ih®]©Ïwur!��ihn2i�r�ih���|®ÇsGp�vxwun+¯VÂ ���|e�sG��i

r�ih�|r�i`����wur�ÅN� � ��³ � � �u´ 
��G¸+� Èº���� �È²�º»´	��
²uµ �!³�²�� �2� :)�����³`´	�D
�³ �K¸ ��Èº������ �	��~���6 �}������6������j�j ~�� 6�6��/Å
�ì�# &YÅ/��nVp�wun|vxih¿���Ë/vz~/=YÅ�3 s`ª�ih®}®}vz~2sGn2�Ã�¢Å�3qp�r�sG��vxihr�Å]d�e2iÈ¸ ���#� � �$��ihn2i�~q¿e|vxt�e%r�ih���|®ÇsGp�i`�i�sGr�®}ÂI�|ihª�ih®xwu�|gIihnqp�sG®

��p�ih�2��v}n °!²V³h´5µ9µÜ¶V¸Ò¸K¶2¹hº»´9µ·´5¸W~�¯�ih®xwun|���¾p�wÓsÁth®Çsu����wG©�ihnqªqv}r�wun|gIihnqp�sG®}®}Â�r�i`���:wun2��v}ª�i+��ihn2i`��Å � �u¶A��
�²uµ4��
°�²�³`º �2�K´	�uµ � ��:�~¢���u��*
� , �7�����A6�j ~¢� 6�6�� Å

�ìj# ¨ Å =�sGvEsGn2�ÃlKÅ!�ÒsGn2� v��Wy ���|®xi`t�Å 3qv}n2l�gIw/� �|®ÇsGp�i`�cp�e2i�suthp�v}ªqv}pþÂ{wG© 3qv}n2�-~ s-�|ihª�ih®xwu�|gIihnqp�sG®B��¿v}p�t�eÄ�|r�wup�ihv}n
wG©�°�²�³h´9µ5µÜ¶V¸�¸W¶|¹`º»´5µÜ´Ç¸h~|¯VÂÃ�|r�wup�ihv}n yz�|r�wup�ihv}nÒv}nVp�ihr�suthp�vxwunBÅ � �D
0�K¸��
	 �D���hµ%���0� �2
�ºÏ~����}��j�6���h� � ~¢� 6�6�j Å

� �� � Å =Ê�|r�¯|�|®}Â ��~ 8<Åå��Å�d]r�sut�eB~|sGn2� ��Åå��Å��Yw/t�eBÅ:lon|v}p�vÇsGp�vxwunÃwG©B����wur��|®ÇsGp�vxwun%v}nÃ°�²�³h´9µ5µÜ¶V¸!¸K¶2¹hº»´5µÜ´5¸�vx�Êt`wunVp�r�wu®}®xi`�
¯qÂ¾s�g-�|®}p�vxt`wug<�:wun2ihnVp$�|e2w����|e2wur�ih®Çs`Â�Å � �Wµ9µÜ~ �G� �ì�G�V���/����� ~¢� 6�6 ��Å

�ì�# � Å ��Å =c�|r�Ëqe2wu®x�|ihrÄsGn2�Ó��Å � Åc«Yr�w�����g{sGnBÅ¼�!ih���|®ÇsGp�vxwun½wG©�p�e2i�v}n|v}p�vÇsGp�vxwunÀwG©�ihn2�|w�����wur�iÄ©Ïwur�g{sGp�vxwun½v}n
�� % !������ �J�����-# !��+! ��Å�lon h<Å ��Å<=cr��|n sGn2� ��Å �2Å 3qe|v}g<Ë�ihp���~Bi`� v}p�wur���~�� � � �G²�� :���º»´Ï³�	 �D���Wµ ����� �D
ºÏ~]t�e�sG�|p�ihr��/~
��sG��i`����� ���� ��� Å���gIihr�vxt�sGn�3/w/thvxihpoÂÃ©»wur ��vxthr�wu¯|vxwu®xwu��Â�~ �"su��e|v}n|��p�wunB~ � &Y~2������� Å

�7�# -��Åå�bÅ &�sGr�p�ihr�jGr��%sGn2� &YÅå�¢Å �Òwur�sGnB~ ��r�Å�(�ih¿Ó�:(��½��wu®}Â/gIihr�su��i �Ã©zsuthp�wur��|n2�|ihr¸ ���
��t`wunVp�r�wu®2v}n%°�²�³h´9µ9µ·¶q¸
¸W¶|¹`º»´5µÜ´Ç¸hÅN� � ��³ � � �u´ 
��G¸+� Èº���� �-²�º»´	��
²uµ �!³�²�� �D�;:)�����³h´ �D
³��K¸ ��Èº������ �	��~ ��j�*Ï�G� , �76G�Vj����A6G���V� ~�� 6���� Å

�é�  ��Å � Å &Êeq�|n|�2~¢«OÅ 3qp�ih�|e�sGn2wu�:wu�|®xw���~�8<ÅElþr�ihp�wunB~BsGn2�Ò��Å � ÅB«Yr�w�����g{sGnBÅ�«�ihn2i�iWÉ �|r�i`����vxwun v}n ��v}n|��®xiOt`ih®}®x�
wG©!°�²�³h´9µ5µÜ¶V¸<¸W¶|¹`º»´5µÜ´Ç¸�����ª/vx�|ihn2t`i<p�e�sGp�sÃp�e|r�i`��e2wu®x� gIi`t�e�sGn|vx��g t`wunqp�r�wu®x�-p�e2iOv}n|v}p�vÇsGp�vxwun wG©�����wur��|®ÇsGp�vxwunBÅ
�A�u¶A��
²�µ-���°�²�³`º �D�W´ ��µ%� � :u~�������*z��, �}� 6������� 6��G�2~�� 6�6G�2Å

�7�# -��Å|�|i ��wun|�2Å �Òw/�|ih®}v}n|�{sGn2����v}g-�|®ÇsGp�vxwunÒwG©¢��ihn2ihp�vxt�r�ih���|®ÇsGp�wur�Â���Â ��p�ihgI� �Ì� ®}v}p�ihr�sGp��|r�i�r�ihªqvxih¿ÈÅ �A�u¶A��
²�µ
�  � ���:�¶/ºz²�º»´ ��
�²uµ°´	�uµ � ��:�~�6�*
� , �7��6������� ~�������� Å

�76# -��Å:�|i ��wun|�2~ �2ÅB«$ihvx��ih®}g{sGn|nB~ &YÅ��Yihr�n�sGn2�|i���~]sGn2� � Å�ÌsG��i�Å�«$ihn2ihp�vxt+(Yihpo¿cwur�ËÒ��n�sG®}Â ��ihr ���¬p�w/wu®�©»wur
p�e2i[ÐV��sG®}v}p�sGp�v}ª�i���v}g-�|®ÇsGp�vxwunÀwG©���ihn2ihp�vxt¾r�ih���|®ÇsGp�wur�ÂÁn2ihpþ¿Êwur�Ë ��ÅÀ°�´ ��´ 
  ���D�I²�º»´»³h¸W~Ê������� ÅÆ�t`t`ih�|p�i`�Ó©»wur
�|�|¯|®}vxt�sGp�vxwunBÅ

>-> ò�?A@2BDCDE



j�� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

�}���# ���Å�|i ��wun|�2~ �2Å yo��ÅY«$wu� ����~4&YÅ�Yihr�n�sGn2�|i���~ �^Å�ÌsG��i�~Èd�Å 3 sGr�vz~�sGn2����Å!«$ihvx��ih®}g{sGn|nBÅ g���sG®}v}p�sGp�v}ª�i
��v}g-�|®ÇsGp�vxwunÆwG©��ihn2ihp�vxt{r�ih���|®ÇsGp�wur�ÂTn2ihpþ¿Êwur�Ë ���2��v}n|�[�|vxi`t`ih¿vx��iWyz®}v}n2i�sGrOgIw/�|ih®x��ÅÄd]i`t�e|n|vxt�sG®���ih��wur�p��!��y
���V���/~�l (Y�!lî��~|������� Å

�}���D ���ÅB�|i �Vwun|�2~ � ÅB�ÌsG��i�~ &YÅ]��ihr�n�sGn2�|i���~ÌsGn2� �2Å�«$ihvx��ih®}g{sGn|nBÅ g���sG®}v}p�sGp�v}ª�i{��v}g��|®ÇsGp�vxwun wG©���ihn2ihp�vxtIr�ih�uy
�|®ÇsGp�wur�Â n2ihpþ¿Êwur�Ë � � ��ihp�e2w/�"sGn2�"sG�|�|®}vxt�sGp�vxwunBÅ�lþn =$Å (Yih¯�ih®z~�i`� v}p�wur�~�� ����³�� � �u´�
 �G¸ ��Iº���� � �2���D
�º � �2
�º��
��
º �D��
�²�º»´ ��
²uµ �A�u´�
�º � ��
  �D� �2
³ �4��
 �:�Wº»´ �Ê³h´Ï²uµ���
º �Wµ5µÜ´ � �D
³ ��� � � � � �w�����u~q��sG��i`� ����� �uj ~ 3 sGn �ÒsGp�i`w|~�&c��~
����� ��Å ��wur��VsGn 8ÈsG� ©»g{sGn|nBÅ

�}���# ���Åé«OÅ � vÍÉ|wunB~ 3�Å 3/ihr�i`� vxt�Ë:~ �^Å���vxt�e2ihr�~sGn2� «OÅ =$Å 3q�|vxih��ih®}g{sGnBÅ � ihª�ih®xwu�|gIihnVp�sG®$��ihn2i¾iWÉ �|r�i`����vxwun½v}n
°�²�³h´9µ9µ·¶q¸$¸K¶2¹hº»´5µÜ´5¸�³2��¸ ������g��|p�sGnVp��r�ihª�i�sG®x����®}�2t`w���iWyþsuthp�v}ªusGp�i`��t`wunqp�r�wu®BwG©]p�e2iY��ihn2i�©Ïwur�p�e2i!g<v}n2wur���v}��g{s
©zsuthp�wur�����Å � �u¶A�D
²uµ-���°�²�³`º �2�K´	�uµ � ��:�~]� ��j�*
� ��, � � � �h� �V� ����� ~E����� ��Å

�}��j# � Å � �|¯|n�sG�ÄsGn2� 8<Åqd]�|r��Vs`Â�Å��!ih���|®ÇsGp�vxwunÄwG©]t`wug<��ihp�ihn2t`iYv}n�°!²�³`´5µ9µ·¶q¸Y¸K¶2¹hº»´5µÜ´5¸bsGn2�%v}p��Êr�ih®ÇsGp�vxwunÃp�w���p�r�i`���
r�i`����wun2��i�Å|lþnI«OÅ�3qp�wur �sGn2�O��ÅJ�Yihn|����iWyo�!r�wun|vx��~�i`� v}p�wur���~q°�²�³`º �D�W´Ï²uµ��º � �K¸�¸  �K¸ ����
|¸ �K¸W~Vt�e�sG�|p�ihr����/~���sG��i`�
�G� 6��/����� Å�!gIihr�vxt�sGn 3/wqthvxihpþÂ%©Ïwur ��vxthr�wu¯|vxwu®xwu��Â�~ �"su��e|v}n|��p�wunB~ � &Y~������� Å

�}�h�� ��!Å � �|¯|n�sG�B~��2Å �Tihv}r�~B«OÅ ($sGv}r�~��bÅ0&�sGr�p�ihr�jGr��E~ &YÅå��Å ��wur�sGnB~���r�Å}~:sGn2�[lWÅ03qg<v}p�eBÅ�°�²�³h´9µ5µÜ¶q¸����wur��|®ÇsGp�vxwun
��ihn2i<¸ ����� ��t`w/�|i`��©Ïwur � �

i
*+����,WÅ �A�u¶ �D
²uµ ���°!²V³`º �D�W´ �uµ � ��:�~����u��*Ïj�, �}�����G� �������� ~¢� 6���� Å

�}���# ��Å/�br�r�v}n|��p�wunBÅ 3/ih�|p�sGp�vxwun[sGn2�Ãt�e|r�wugIw���wugIiÈ��ih��r�ih�VsGp�vxwun�� �|r�v}n|�<����wur��|®ÇsGp�vxwunÄv}n[°�²�³h´9µ5µÜ¶V¸Y¸K¶2¹hº»´9µ·´5¸WÅ ��¶ ���
� �D
�º
	-�´�
2´ ��
�´�
��[´Ï³2� �V¹W´	�uµ � ��:�~2� *	��, �7�������A����� ~:����� ��Å

�}� �# �&YÅ��bÂqg{sGn|nB~«OÅ �[v}p�p�ihn|eq�|¯�ihr�~�sGn2� � Å��Yi`t�Ë�ihr�Å d�e2i���p�r�v}n|��ihnqpIr�i`���:wun2��i�~	� � yo�|ih��ihn2�|ihnqpI��ihn2i�iWÉqy
�|r�i`����vxwun+sGn2�Ò���:wur��|®ÇsGp�vxwun�v}n °!²V³h´5µ9µÜ¶V¸�¸K¶2¹hº»´5µÜ´5¸WÅ� �uµ ��³h¶qµ}²��I²�
 � � �2
0�D��²uµ � �2
0�hº»´Ï³W¸W~:���G� *
�Wyþ��, �76 ��j��A6���j ~
����� ��Å

�}���  ���Å ��s`¿ct`ihp�p�~B��Å��bvxt�e2ihnV¯:ihr���ihr�~]��Å��Bw���vxt�Ë:~BsGn2����Å h�wu�|n|��g{sGnBÅ�d�e2i-p�r�sGn2thr�v}�|p�vxwun�sG®��|r�w�!2®xiOwG©Êi�sGr�®}Â¾p�w
g<vx�|� ®xiÃ���:wur��|®ÇsGp�vxwun"v}nÆ°!²�³`´5µ9µ·¶q¸I¸W¶|¹hº»´9µÜ´Ç¸hÅ � ����³�� � �u´�
 �G¸ ��{º���� �-²�º»´	��
²uµ �!³�²�� �2� : ��+�:³h´	�2
³ �K¸)��{º����
� �	��~ 6���*
�h� , �7������j��A������� ~E������� Å

�}� �# ���Åå� ��ihr�r�sGr�vz~�8<Å:dBr�sut�eB~ � Å��Bi &cw/Ð~ �2Å 3q�:ihn2t`i�~E��Å �2ihr�r�sGr�vz~BsGn2� �2Åå��Å��Yw/t�eBÅ4&Êe�sGr�suthp�ihr�v ��sGp�vxwun^wG©�p�e2i
¸ �������±®xwqth�2�IsGn2� v}p��O�|i`� �2t`i`�Á�|r�wq� �2thp�Åb� ����³ � � �u´�
 �G¸ � Ãº���� �È²�º»´	��
²uµ ��³�²�� �D�;: ��1��³h´ �D
³ �W¸)��Äº����
� �	��~ ����*	6�, �ì���G�q���/����� ��~�� 6���� Å

�}� 6# ���Å ��Å ��v}®}v}�|�:w�ª:Å 	�´ �:�D� �D
�º»´Ï²uµ �A``¶ ²�º»´	��
|¸ ��´9º�� 	È´Ç¸`³ ��
�º»´�
2¶��u¶q¸ !´ ���/º��/²�
 �8��´�� �K¸hÅ 8$®}�q¿Êihr��t�su�|ihg<vxt
�b�|¯|®}vx��e2ihr���~ � wur�� r�i`t�eVp�~]� 6���� Å

�ì���# ���Å �2wur�pÄsGn2�¼�¢Å ��Åc�bv}����wup�Å (!�2th®xi`wup�vx�|iÒ��i`Ðq�2ihn2t`i[wG©È���:wur��|®ÇsGp�vxwun¼®xw/th�2�[¸ ��� � ��� v}n °�²�³h´9µ9µ·¶q¸¾¸K¶2¹hº»´9µ·´5¸WÅ
�A�u¶A��
²�µ-�� � �D
0�2�
²uµ��[´Ï³2���q¹W´ ��µ%� � :u~¢��j���*»��p:��, �ì� �h�q���/� ����j ~�� 6��G�2Å

�ì� �D � Å �2�|Âqv}p�s%sGn2� h<Å03 su�2sGvxi�Å �2i`i`� ¯�sut�Ë¾®xwqwu�2��v}nVª�wu®}ª/v}n|�53q��w��u�¬sGn2�Ò�!¯|r = v}n^´ 
 ��´»º ���-p�r�sGn2��thr�v}�|p�vxwun+wG©
p�e2i{��ihn2i`�Èv}nqª�wu®}ª�i`�"v}nTp�e2iIv}n|v}p�vÇsGp�vxwun^wG©����:wur��|®ÇsGp�vxwun"v}n °�²�³h´9µ5µÜ¶q¸<¸K¶2¹hº»´5µÜ´5¸WÅ �A�u¶A��
²�µ ���°�´ ��³2���D�O´Ç¸hº � :�~
���G� �76�������G�2~�� 6�6�� Å

�ì���# (�Å 8<Å|«�sG�|r�~ 8<Å�&�sG¯�sGn2i�~|sGn2�{lWÅA3qg<v}p�eBÅ-3qp�r��2thp��|r�i$sGn2�%iWÉ �|r�i`����vxwunÃwG©Bp�e2iY°�²�³h´9µ5µÜ¶q¸!¸K¶2¹hº»´9µ·´5¸�¸W´ 
�wu��ihr�wunBÅ
�A�u¶A��
²�µ-���°�²�³`º �D�W´ ��µ%� � :u~����u��*Ïj�, �}���G� ���������j ~�� 6���� Å

�ì��j# (�Å 8<Åb«�sG�|r�~b��Å � �|¯|n�sG�B~�sGn2�ÁlWÅ 3qg<v}p�eBÅ8&Êe�sGr�suthp�ihr�v ��sGp�vxwun¼wG©YsÒth®xwun2i`�Æ°�²�³h´9µ9µ·¶q¸%¸W¶|¹`º»´5µÜ´Ç¸È��ihn2iÃp�e�sGp
v}n|e|v}¯|v}p������:wur��|®ÇsGp�vxwun[v}n�g-�|®}p�v}�|®xi�t`wu�|vxi`��Å �A�u¶ �D
²uµ ���°!²V³`º �D�W´ �uµ � ��:�~¢� ����*Ï��, �7�������A����6 ~¢� 6���� Å

�ì�G�� (�Å 8<ÅB«�sG�|r�~ �2Å 
 �|��ihn|e2ihv}g¾~BsGn2�ÒlWÅ 3qg<v}p�eBÅ�d�e2i<°!²V³h´5µ9µÜ¶V¸�¸K¶2¹hº»´9µ·´5¸�¸K´�
%��ihn2i�~Bs{r�ih���|®ÇsGp�wurÈwG©csG®}p�ihr�n�sGp�i
�|ihª�ih®xwu�|gIihnqp�sG®��|r�wqt`i`����i`��~�t`w/�|i`�!©»wur�s � (��!yz¯|v}n2� v}n|�%�|r�wup�ihv}nBÅ � �u¶A��
�²uµ ���°!²V³`º �D�W´ �uµ � ��:�~Ì���uj�*Ï��, �7�������
����� ~]� 6�6 ��Å

���->����



� ¶|²uµ·´»ºz²�º»´�������´��O¶qµ}²�º»´	��
���Èº�������
�´9º»´Ï²�º»´	��
�����������W¶qµ}²�º»´	��
 j��

�ì���# ���ÅÌ«Y®Çsu����sGn2�.3�Åå��Å 8ÈsG� Û:g{sGnBÅ¾d�e2i{®xwu��vxt�sG®�sGn�sG®}Â ��vx��wG©t`wunqp�v}nV�2wu�2�On2wun yz®}v}n2i�sGrO¯|vxw/t�e2ihg<vxt�sG®�t`wunVp�r�wu®
n2ihpþ¿Êwur�Ë ��Å �A�u¶A��
²�µ-���� ��� ��� �hº»´Ï³�²uµB°�´ �uµ � ��:�~�j�6 �}����j������6 ~¢� 6��uj Å

�ì���# ��Å yo�bÅÊ«$wu� ����sGn2�Æd�Å 3 sGr�vzÅ"� th®Çsu���<wG©!�|vxi`t`ih¿vx��iÄ®}v}n2i�sGrI� vÍÛEihr�ihnVp�vÇsG®!i`Ðq��sGp�vxwun2�{sGr�vx��v}n|�+v}nÁ¯|vxwu®xwu��vxt�sG®
gIw/�|ih®x��Åbd¢i`t�e|n|vxt�sG®Ì�!ih�:wur�p��!��yz�V�����/~|l (Y�!lî��~�3/wu�|e|vÇsJyo��nVp�v}�:wu®}vx��~������ ��Å

�ì���  �&YÅå�!Å«$r�v}gI��e�s`¿È~�3�Åc����sGn|�2~:&YÅé«OÅc�$sGn2��p�ihv}nB~ � Åå��Å 3qp�r�sG�2t�eB~ � Å)=c�|r�¯|�|®}Â ��~��bÅ �"sGn|�2~ �2Åå��Å���w/t�eB~
sGn2� ��Å �^Å �Àe|v}p�ih®xihÂ�Å 3qÂ/n2ihr���vx��p�vxtÒËqv}n2ihp�vxt+v}nqp�ihr�suthp�vxwun2�¾¯:ihpo¿Êi`ihn�t`wug<�:wun2ihnVp��[wG©�p�e2iÒ�|e2w����|e2wur�ih®Çs`Â
t`wunqp�r�wu®}®}v}n|�Ã����wur��|®ÇsGp�vxwun¾v}n+°!²�³`´5µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸WÅ�°�´	��³D���D�O´5¸Wº �$:�~�j����}��j��������j��u� ~]� 6�6�� Å

�ì���# ���Å � ÅB«Yr�w�����g{sGnBÅ-«$ihn2ihp�vxt�n2ihpþ¿Êwur�Ë �Èt`wunVp�r�wu®}®}v}n|��p�e2i�v}n|v}p�vÇsGp�vxwunTwG©Ê���:wur��|®ÇsGp�vxwun"sGn2�Òp�e2i��|ihª�ih®xwu�|gIihnqp
wG©Ì��ihn2ihp�vxt-t`wug<�:ihp�ihn2t`i�v}nÒ°�²�³h´9µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸WÅ �:
 
�¶ ²uµ  �D��´ ��� �� � �D
0�hº»´Ï³W¸h~2��6 � �q�����/����� ~¢� 6�6�� Å

�ì��6# ��Å �cÅ�«$�2i`���|v}n y �[vxt�e2ih®zÅÌ��e2ihn2wupoÂ/�|vxt�r�ihª�ihr���vxwun�v}n���wugIi$i�sGr�®}Â{¯|®xw/t�Ë�i`������wur��|®ÇsGp�vxwunÄg-�|p�sGnqp��!wG©Ì°�²�³h´9µ9µ·¶q¸
¸W¶|¹`º»´5µÜ´Ç¸��Tlî��wu®ÇsGp�vxwun sGn2�¼�|e2ihn2wupoÂ/�:i�vx�|ihnqp�v%!�t�sGp�vxwun wG©È��sGr�p�vÇsG®$r�ihª�ihr�p�sGnVp���Å �A�u¶A��
²�µ����°!²�³�º �D�K´	�uµ � ��:�~
������*
� , �ì�G�2���/�G�q�/~�� 6��/��Å

�ìj��# � Åé«OÅ��YsG®x�|ihnq¿csGn|�2ÅÒd�e2i%��v}��g{sÄ©zsuthp�wur���wG©Y°�²�³h´9µ9µ·¶q¸I¸K¶2¹hº»´9µ·´5¸WÅ �[´»³ ���V¹h´ �uµ � �u´Ï³�²uµ  �2��´	���Ì¸W~b��6�*
� , �}���/j�� ~
� 6�6�� Å

�ìj �D ��ÅV�Yi�sG®}Â�~ �2Å��Tihv}r�~qlWÅ 3qg<v}p�eB~ sGn2�{��Å��Bw���vxt�Ë�ÅE��w���p
yzp�r�sGn2��thr�v}�|p�vxwun�sG®Bt`wunqp�r�wu®�wG©]s����:wur��|®ÇsGp�vxwunÃr�ih���|®ÇsGp�wur�Â
��ihn2i�ihn2t`wq� v}n|�Ãp�r�sGn2��thr�v}�|p�vxwun[©Ïsuthp�wur � � v}n+°!²�³`´5µ9µ·¶q¸È¸W¶|¹hº»´9µÜ´Ç¸hÅ ����µ ��³`¶qµ}²�� �[´Ï³2���q¹W´ ��µ%� � :u~:��*Ï��, � �q�����V� ���/~
� 6�6 ��Å

�ìj��# � Å��Yi`t�Ë�ihrÊsGn2� ¨ Å ���u®}Ë�ihr�Å:«$ihn2ihr�sG®2��p�r�i`���Ìr�i`���:wun2��iwG©B°!²�³`´5µ9µ·¶q¸¸K¶2¹hº»´9µ·´5¸ÌsGn2�<wup�e2ihr�¯�suthp�ihr�vÇs Å�� ���J²�
³ �W¸
´�
 �[´»³ ���V¹h´»²uµ � � :G¸K´	�uµ � ��:�~|��� �ìj����A6 ��~����� ��Å

�ìj�j# ���Å:��ihv}n|r�vxt�e"sGn2� 3�Å 3/t�eV�2��p�ihr�Å�� ���  � �u¶qµ}²�º»´	��
;�� � �Wµ5µÜ¶/µÍ²�� �(:G¸hº �D��¸WÅ�&Êe�sG�|g{sGn�� �YsG®}®z~ (Yih¿ h�wur�Ë�~
� 6�6�� Å

�ìjG�� ��Åå��Å2�Yw/t�eBÅÊ«$ihn2ihp�vxt`�!wG©�¯�suthp�ihr�vÇsG®�����wur��|®ÇsGp�vxwunBÅ � ���J²�
³ �K¸-´�
 � �D
0�hº»´Ï³W¸W~]� � �7��6��A6�� ~]� 6���� Å
�ìj��# ��Åå��Å:�Ywqt�eBÅÈ�!ih���|®ÇsGp�vxwunTwG©�p�e2i��|e2w����|e2wur�ih®Çs�ÂTsGn2��p�e2i�v}n|v}p�vÇsGp�vxwunTwG©Ê����wur��|®ÇsGp�vxwun v}n"°�²�³h´9µ5µÜ¶V¸�¸K¶2¹hº»´9µ·´5¸WÅ

�:
 
2¶ ²�µ  �D��´ ��� �� �[´Ï³2� �V¹W´	�uµ%� ��:�~2�q��� ���2���V� ��� ~]� 6�6�j Å
�ìj��# 8<Å ��Å:�qs�sut�Ë ��~ �2Åq�Yi�sG®}Â�~/�-ÅV�]w���vxt�Ë:~|sGn2�%��Å � Å «Yr�w�����g{sGnBÅBlî�|ihnVp�v%!�t�sGp�vxwun[sGn2�Ãt�e�sGr�suthp�ihr�v ��sGp�vxwun¾wG©]��ihn2i`�

t`wunqp�r�wu®}®xi`�[¯qÂ�p�e2iÈ���:wur��|®ÇsGp�vxwun yzr�ih���|®ÇsGp�wur�Â¾��ihn2i<¸ ����� ��v}n+°�²�³h´9µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸WÅ � �u¶A��
�²uµ ��$°!²�³�º �D�K´	�uµ � ��:�~
���/��*	��, � �2��� ���V�2����6 ~Ì� 6���6 Å

�ìj��  � Å ��vÇsGn|�2~ �ÑÅ 3qe�suw|~ �^ÅÌ��ihr�ih��w|~sGn2� �2Åå��Å��Yw/t�eBÅ �[�|®}p�v}�|®xiÄe|vx��p�vx� v}n2iÄËqv}n�su��i`�Ir�ih���|®ÇsGp�i¾ihnVp�r�Â v}nVp�w
��p�sGp�vxwun�sGr�Â��|e�su��isGn2�O���:wur��|®ÇsGp�vxwunOv}nI°�²�³h´9µ9µ·¶q¸�¸K¶2¹hº»´5µÜ´5¸WÅ ���uµ ��³h¶/µÍ²����[´Ï³2���q¹W´ ��µ%� � :u~/j���*Ïj�, �ì��j����/�G�V� ~q������� Å

�ìj��# ���Ååd�Å�8ÈsG®}®}vxw|~ ��Åå��Å ��sG��ih®x��wunB~ �2Åå��Å:�Ywqt�eB~]sGn2� �^Åå��Å 3qp�r�sG�2t�eBÅOd�e2iOp�r�sGn2��v}p�vxwunT��p�sGp�i�r�ih���|®ÇsGp�wur-���|r�wG©
°�²�³h´9µ9µ·¶q¸!¸W¶|¹hº»´9µÜ´Ç¸Ìvx��s � (Y��yz¯|v}n2� v}n|���|r�wup�ihv}nBÅ � �u¶A��
�²uµ � c°´	�uµ � �u´Ï³�²uµ��-���D�O´5¸Wº �$:u~q������*Ï����, �}��jG�2�������jG�2���/~
� 6�6 ��Å

�ìj�6# �3�Åå��Å	8ÈsG� Û:g{sGnBÅ�� ��� 	 �K´ �u´�
|¸ �� 	 � � �2�	�8� �Wµ �� 	 ����²�
2´ ��²�º»´ ��
�²�
 � � �hµ ��³�º»´ ��
 ´�
 � �#�uµÜ¶/º»´	��
�Å 
 É/©»wur��
¨ n|v}ª�ihr���v}pþÂÄ�br�i`����~ (Yih¿ h�wur�Ë�~]� 6�6�j Å

� �V�# ���Å � Å 8�ih®}®xihr�Å ��w/�|ih®���ihn2ihp�vxt�thv}r�th�|v}p��{ihn2t`w/� v}n|� sG�|p�wur�ih���|®ÇsGp�wur�ÂÓp�r�sGn2��thr�v}�|p�vxwun¼©zsuthp�wur���Å �A�u¶ �D
²uµ���
� ��� ��� �hº»´»³�²uµE°�´	�uµ%� ��:�~B���u� �}� ��6��� ��� ~¢� 6�6�� Å

� �2�D 8<Å 8�wu¯�s`ÂVsu��e|vz~?8<Å 3qe2wG�
vz~$d�Å 3qe|v}g<v �`�B~ 8<Å ($sGËusGn2w|~Yd�Å 3 sGp�w|~�sGn2�dh<Å 8!wu¯�s�ÂVsu��e|vzÅ±�!n�sG®}Â ��vx��wG©Os
���|�|�|r�i`����wur�g��|p�sGp�vxwun[¸K¸`¹:* ��´�
�� ,ÌwG©Ì¸K¶A� ��°�
�� *þ¸ ������� ,�g-�|p�sGp�vxwunÄv}nÃ°�²�³h´9µ5µÜ¶q¸!¸K¶2¹hº»´9µ·´5¸Ìr�ihª�i�sG®x��p�e�sGp ��´ 
��
ihn2t`w/�|i`��s�e|vx��p�vx� v}n2i��|r�wup�ihv}n[Ë/v}n�su��i�Å � ��¶ �D
²uµ-� �°!²�³�º �D�K´	�uµ � ��:�~�������*
� , �}�������� ��� ~]� 6�6�� Å

>-> ò�?A@2BDCDE



j�� �$´���� ��� ��� ��
�� �`ºÊ²uµxÎ

� �V�# 8<Å � Å/8!wue|nBÅ �Òwu®xi`th�|®ÇsGrcv}nqp�ihr�suthp�vxwun¾g{sG�2�su�cv}n ©»wur�g{sGp�vxwun¾wur��VsGn|v ��ihr��!sGn2�Ã��v}g��|®ÇsGp�vxwun¾���|vx�|i`��Å �-� ²��G¸W~
����*
� , �}����h�2~:����� ��Å

� �Vj# ���Å�8$r�wqw���~�=$Å��e�sGn|�2~B��Å�lît�e|v}Ë�s`¿�s ~]sGn2�jh<Å yod�Å0(�Å hb�BÅ &cwunVp�r�wu®bwG© �^©Ïsuthp�wurÈsuthp�v}ª/v}poÂ+� �|r�v}n|�¾°�²�³h´9µ9µ·¶q¸
¸W¶|¹`º»´5µÜ´Ç¸���:wur��|®ÇsGp�vxwunBÅ ���uµ ��³h¶/µ}²�� �[´Ï³2� �V¹W´	�uµ � ��:�~j ��*Ï��, �}�������������6G�2~�� 6�6�6 Å

� ���� ��Å 8$�2�|wueB~ d�Å/loË�ih�2t�e|vz~|sGn2� 8<Å 8$�|r�sGe�su��e|vzÅ (��2th®xi`wup�vx�|i$��i`Ðq�2ihn2t`i`�cwG©Bp�e2i$���:wur��|®ÇsGp�vxwunÃ��ihn2iÈ¸ ������� sGn2�
v}p���g-�|p�sGnqpÊ��ihn2i`�cwG©¢°!²�³`´5µ9µ·¶q¸�¸W¶|¹hº»´9µÜ´Ç¸hÅ � � ��³ � � �u´�
 �G¸���!º���� �-²�º»´	��
²uµ��!³�²�� �2� : �� ��³h´ �D
³ �K¸=��!º���� � �	��~
����*	6�, �ì���������/������� ~�� 6���� Å

� �V�# =$Åå��Åb�]s ��s � ��ihr�s ~lWÅé«OÅ�8$�|r�p���ihr�~��-Å 3�Å��Òt,g���su�|i�~�sGn2�Ó��Å � Å�«Yr�w�����g{sGnBÅÓ��n½sG�|p�wur�ih���|®ÇsGp�wur�Â½thv}r�th�|v}p
sJÛEi`thp�v}n|�{�:ih�|p�vx�|iÈ��v}��n�sG®}v}n|�{v}n�°!²�³`´5µ9µ·¶q¸�¸K¶2¹hº»´9µ·´5¸WÅ �A�u¶A��
²�µ-��Y°�²�³`º �D�W´	�uµ%� ��:�~]� � ��*
����, �ì� � 6�j��/������� ~�� 6�6�6 Å

� � �# ��Åå�-Å2�Bi � i�sG� É[sGn2�¾��Å � Å�«Yr�w�����g{sGnBÅblî��wu®ÇsGp�vxwun[sGn2�¾t�e�sGr�suthp�ihr�v ��sGp�vxwunÒwG© ��´�
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