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Longitudinal Instability

RF off, Injected bunch width 250 ns, accumulate 125 6 ?
7

s, 500 8 ?
7

s store, Inductor Bias=08

Two turns displayed
9

×2Ø�Ù�Ú�Û�Ü;: Y�ß�^"l�a^à¹h�aihu�-dfx"b)e��-ef[/a2[/l=<?>�b/q-w�<?>�>�b/`2l�k-q-x}a6df[/q-`2[)l9l�r;^"�uk-^"q-x}huyNfádfs)|�a^à´ß�[/q-s)dfa6k-w-dfq-b)e
]_dfx"r6[>n�b>�/^Hdfq-`;a6b/c�dgefdfaih�[)c-`6^}r6�/^}wÚdfq¾bÌx |�[/�-�v^"w�x"[/b)`6a6dfq-sÌc&^}b/] â lK[/rA@Ìa6k-r;q-`�ã~b)a²a;|-^�ß�[/`�háefb/]_[)`ámZ^fßy�zp|-^jx"[)egef^"x}a6df�/^»lKr6^"�uk-^"q�x"h¾[/lãa6|-^jdfq-`6a;b/c-dfefdfaihtdg`Sb/r;[/k-q-wÞúCB`ó�D�E)y;F9^}x"b/k-`;^t[/l�a;|-^»dfq-x"r;^"b/`;^
dfqÀ]_[/]_^"qua6k�]�`6�-r;^"b/w��´`6[)]_^²��r6[/a;[/q-`_npdfefepcv^²r;[/a;b/a6^}w¾dfq�a;[�a;|-^»dfqHG;^}x"a6df[/q�o*^�åua;r6b/x}a6df[/qÀs/b)�Àa6|-r;[/k-s)|
`6huq-x3|-r;[/a;r6[/qÂ[/`6x}dgefefb/a;df[/q-`\yÞzp|-^}h�a6r;b/�H^"ef^"x"a;r6[)q-`áef^"b)w-dfq-s~a;[_a6r;b/q-`;�/^"r;`6^$^"o*�Hdfq-`;a6b/c�dgefdfaih�y



I
�����4Ä�¯�¥Â«� 7±/«Ì *­á��«��H�v± �u°��v�9�u§��u� ¨/¢O�*¤v­6�_�u¤��u«��H 7§�­4�u�º�� 7¤&§�¶$ÃE¤&�á��«��J� � ÄÌ¤�©��u��°�§�©��u�á�u«��
­4�&ÄÌ���v­ ­4°�Ä�®&�� *¤v§�¯�� ñ��v±}���5¢Ù��«���­4�vÄ��t�4��­4°��¡�× *­S¤&¹&���& 7§��u©ª *³9¥Ü��ÄÌ�&ð��ß��«��t­ °�¹�­6�u 5�u°&�� *¤v§�éô�Ç¸¶SË_«M°�­_³i¤&� y óÛ¹�°�§�±/«��u­B��«��_�u¤/�u�v�á®�¤\¥H�u�_�7¤&­6����¤²��«��Â *§�­4���6�� *¤v§¾¹E�u±u¤&ÄÌ�u­

K ô �DC a y ó òUaó
Éj�L� ± � ?A ø

v wy "�#�$ õ EºÏv¶ Ç��	F
'H°�Ä��u�  7±u�&�p� ���v�7°��/�� *¤v§�­� 7§Ù���&�4 7¤&°�­H�  7§�¨&­H�v� �j�7 *­6�u�u©� *§�Ëá�v¹��*�öÇ/¯�¥Â«��u�4���À³i°��*�m±u¤&ÄÌ®E�u§�¦
­4�¸�� *¤v§
¹-¢�³i�u� �4 5�u�Ì¤&�jÃ2 *§��uÄ�� �Ì�v§�©5� ô Ç� *§Ú��«��À�4�u­ ¤v§��&§�±u�¾Ä�¤�©��u�$¤&³_·�à�¶�E6Ïv¶*ÿ	Ft�&�4�
�v­ ­4°�Ä��u©�¶�âH�¡��«�¤&°�¨v«Ù�u«��t�u§��u� ¨/¢£�7¤&­6�{¹�¢��Ù®��v�º�� 7±��7�j®E�u�ã��°�� §ª 7­H *§ª¨v�u§����4�v�B­4Ä��v�7�*¯E�u«��
��¤¸���&��®E¤\¥Ü�u�~�7¤v­º�$�u¤���«��H³i�u�4�  5�u�S±u�&§À¹E�u±u¤&ÄÌ��¹� 7¨Û¥Â«��u§��u«��H¹�°�§�±)«� 7­~­4«�¤&�6�Â�&§�©À 7§�����§�­4�u¶
ÃE¤v�_� ñ��vÄ�®��*�u¯E 7§×��«��»§��}¥ ©���­4 7¨&§¾¤v³���«��»ÃE�u�4Ä� 7�*�v¹À³i°���°�� �H¹E¤�¤v­6�u�u�4¯���«��Â�*¤v­ ­_¤v³Ô�&þ�ÇÜð#r
��¤ö��«��O³i���4�4 ¡���À *­t�7�&�4¨v��¯H�v�¡��«�¤&°�¨v«  5�O 7­²�u¤v�*�u�4�&¹��7�×¥Â 5�u« ¥Ü�/�u�u��±u¤�¤v�* 7§�¨&¶�½H¤\¥H� ���u�4¯_³i¤&�
­4¤&ÄÌ�²³i°&��°�� �SÄ��v±/«� *§��u­´¥Â 5�u«�¯E³i¤v�$�}ñ´�&ÄÌ®��*�u¯E¹�°�§�±/«��7�u§�¨¸��«À­ «�¤v�º���u§��u©À¹�¢O�v§�¤¸��«��u�~³i�v± �u¤v�
¤v³HÇ/Î&¯p�u«� 7­²®�¤\¥H�u�H�7¤&­4­ß¥Â 7�*�2 7§�±u�4�u�&­4��¹-¢��O³i�&± ��¤&�H¤v³HÇ/Î&ÎvÎv¯~�v§�©ö¥Â 7�*�m±��u�6�u�v 7§��5¢£¹E�u±u¤vÄ��
 7§���¤&�7�u� �v¹��*�u¶
M QAN(O ÜÍÝ Y9lEq-^}r6s/hjef[/`;`��&^}r�a6k-r;qtb/q-wja6[)a6b)eE�&[>n�^"r�ef[)`6`�a;[²lK^"r6r;dga;^_[/r/ö�dfq-^"]_^}a�b/a2�>b/r;df[/k-`
r;dgq�s/`4y

ôÔlõô ámZ^f öv^"r6]_dfefb/c�ö&k�a6k-r;^PF�[u[/`;a6^"rd efw²w�^"`6dfs/q ÷m^"n�w-^"`6dfs)qQSR @
TVUXW Y[Z ?3?]\�^ Z
T.B ^ ZXWVYCZ ? ø B ^ ZXW.YCZ ? ø @ ^ BXW Y[Z ? ø_ R Y Y @ `ab â q�`�ã `c` YCZdZ èc`vy B�è @ce÷y @dBfhgi?j _lk m�nporq âtsµã \ Y[Z @cZdZ Y[ZcZ Y[ZcZöv^"r6r;dfa6^�àvu
wyx \ ZQó.D�Ez â�{/^[|�ã Zvy @d@�Y}TyZ÷y UdUc@ Z÷y~YCe \ TyZvy \ `d` @vy èdZ Y \ y è� ât{��Öã Z÷y ZdZc`Dú}TyZvy ZcU�è @vy `dB�Tgèvy ec@ ècZ÷y ` \ è�Yö�dfq-^"]_^"a^à�u
wyxvBNó�D�Ez â�{/^[|�ã Y)y \ @�TyBvy UdB Y)y+Y[Z�T�Y/y e \ YCB÷y è e�Y)y `� ât{��Öã Zvy ZdZc@ce�TyZvy ZcBde Y[`vyYú}Ty`cZ÷y U \ èc@ @�Y�ècZ
� ì �ª£7ì��ª�©¦���¨2§��+�/£RûÍ�+�/¢Í��� ëN�/�1§�£¤�µ�����N�

Ë_«��j�7¤&­4­���¤Ü��«���³i�u�4�  5�u�H 7­�ÄÌ�& 7§��¡¢Æ«�¢´­º���u� �u­4 *­_�uäE�u± ��¶9n"§��u«��j«�¢´­º���u� �u­4 *­�$S¦H�Ñ®��7¤/�j¤v§
��«��t�7�u³g�j­4 *©��j¤&³ãÃB 7¨v¶áÉv¯´�u«��j�*¤v­4­»©�°�����¤¾¤&§��t±u¤vÄ�®��*� ���»¤v­ ±u 7�*�7�¸�� 7¤&§ª¤v³´��«��j�v±tÄ��v¨&§�� �u 7±
Ø��u�*©�� Ó ®�� ¤�©�°�±u��©£¹�¢��u«��t¹E�u�vÄ  *­H®��4¤&®E¤v�6�u 7¤&§��v�Ý��¤×��«��t��§�±u�7¤&­4�u©ª�&�4�u�¾Ä��v� ð��u©¬Ç/¶on"³
��«��Â³i���4�4 ¡���H *­_¹� 7�&­4�u©{¥Â 5�u«O��©�±»Ä��v¨v§�� �� *±ÂØ��u�7©,� �/�j¿2¤& 7§��ÂÏv¯���«��j«�¢´­º���u� �u­4 *­$�v� �u�Ü¥Â 7�7�
¹E�À­4Ä��v�*�7�u�»�&§�©
­4¤� *­��u«��À�7¤&­4­ ¶ n"³á¥Ü�Ù¹� 7�&­j�/�À¿2¤v *§-�o���¸�O­4�/�u°��4�¸�� *¤v§�¯B�u«��u�4�Ü¥Â 7�*��§�¤/�
¹E�j�&§-¢Æ«�¢�­6�����4�u­  7­_�7¤�¤&®ª©�°��ß��¤Ü��«��j�v±»Ä��v¨&§�� �� *±»Ø��u�7©,� Ó �&§�©Ù��«��u�4�u³i¤&�4�»�v�*�p«-¢�­6�u�u�4��­4 7­
�7¤&­4­Ý¥Â 7�7�M¹E�H�u�* 7Ä� 7§��¸���u©�¶BË_«� 7­~­6��� ¤v§�¨�©�±�¹� 7�&­ãØ��u�7©��J�á¥Â *�7���*�u�\���B��«���Ä��v¨v§�� �� *üu�/�u 7¤v§���
®�� �u±u�u­ ­4 7§�¨S�&�4¤v°�§�©t 5�u¯��&§�©��u«��$¤&§��5¢Ì�7¤&­4­�¥Â 7�*��¹��~©�°��Ý��¤~�u«���­4®� *§�¥Ü�\���� 7§�­4 7©��á��«��$³i�u� �4 5�u�u¯
¥Â«� *±)«t *­2­4Ä��v�*�7¶�Ë_«��_®��  7±u�B¥H�_§��u�u©Û��¤»®��\¢ö«����4�_ 7­B�ÂÄt°�±)«��7¤\¥Ü�u�á�4���7�/�u 5����®E�u�4Ä��u�&¹� 7�* 5�"¢Þ¯
¥Â«� *±)«� 7­~�uà�°��v�M�u¤²��«��²­4�7¤&®E�~��«��²�7 7§���Á}¤& 7§� *§�¨��u«��H¤v�  7¨& 7§��u¤t¿2¤v *§-���v¶�Ë_«M°�­$Ä�¤v� �H³i�u�4�  5�u�
±u¤&�4�u­~¥Â *�7�á¹E�t§��u�u©���©���¤Ù±u¤vÄ�®E�u§�­4�¸���t³i¤&�~��«��t­ �vÄ��t�vÄ�¤v°�§��{¤&³ã­ ®��v±��t±)«��&�4¨&�u¶t��°�±/«��
¹� *�v­H­ ±)«���ÄÌ�»±u�&§ª¹��t�&±)«� 7� ���u©¾¹�¢£�u§�±u *�4±u�* 7§�¨²�u«��t³i�u�4�  5�u�Â�  7§�¨&­~¥Â 5�u«��¾­4¤&�7�u§�¤v 7©�¯E¥Â«����4�
��«��j©�±�¹� 7�&­4 7§�¨ÀØ��u�*©�� �  7­��v�*¤v§�¨Â��«��t¹E�u�&Ä ©� 7�4��± �� *¤v§��&§�©ª 7­�®E�u�4®E�u§�©� 7±u°��7�v����¤Â��«����v±



�
Ø��u�*©3� Ó ±u�v� �4 7��©�¹-¢���«��À¹E�u�&ÄÌ¶Rn"§�³i�&± ��¯�­4°�±)«���­4¤&�7�u§�¤v 7©� 7­t�v�¡¥Ü�\¢�­t§��u�u©���©�­4¤Ù�u«��/�
��«��S� �u�7�¸�� 5���~®E�u�4Ä��u�v¹� 7�7 ¡�"¢ö±u�&§Ì¹E�H­ °�®�®�� �u­4­ �u©Ì�&­á�u«��S­ ®��v±��H±)«��v�4¨&�S©��u±u�4���v­4��­p¥Â«� 7�7�B�u«��
¹E�u�vÄ ®��&�6�� *±u�7��­ã�&�4�H� �vÄ�®E�u©�¶_â�­4±/«��uÄ��/�� *±_®� 7±}��°�� �S¤&³���«��H®��4�u±u��­4­4 *§�¨»ÄÌ�&¨v§��}�� 7ü��/�� *¤v§À *­
­4«�¤>¥Â§Ú 7§×��«��Â�  7¨&«-�Â®��*¤/�Â¤&³2Ã2 7¨&¶�É&¶

r  ¡��«�¤&°&�$�u«��H«�¢´­º���u� �u­4 *­$�*¤v­4­ ¯M�u«��u�4�ã¥Â 7�7�E§�¤¸�Â¹E�H�v§�¢ ¹��4¤v�&©�¹��&§�©��*¤v­4­_®E�u�&ð�¶_Ë_«��u�4�H *­
­6�u 7�*�����4�u­ ¤v§��&§�±u�H�¸�_��«��²Ät°�±)«t«� 7¨v«��u�$¨¸¢´� ¤vÄ��v¨v§�� �� *±H±u 7� ±u°��*�v��³i�4�uàM°��u§�± ¢ö¤&³ ± ��ô �?���J�>¯
¥Â«��u� �¬�?�Àô Ïj�èÒèÏvõ*ý&Î�³ª½Hü���Ò»�u�4­º���u©� 7­Û��«��À¨¸¢´� ¤vÄ��v¨&§�� �� *±À�4�¸�� *¤v¶��B¢¬±/«�¤�¤v­  7§�¨Ù�u«��
­4°� 5���&¹��7�Ù¹� 7�&­4 7§�¨ªØ��u�7©5�J�4¯���«� 7­j� �u­4¤&§��v§���³i�4�uàM°��u§�±}¢¬±u�v§
¹E�¾ÄÌ�&©��À�/���7���v­6�ÆÇ/Îö�� *ÄÌ�u­
«� *¨v«��u����«��v§ ±�� ¥Â«��u�4�Û��«���¹��4¤&�v©�¹��v§�©��7¤&­4­�®����vðM­H¹�°&�j 7­��v¹�­ �u§��×§�¤\¥ù 7§{��«���®��4��­4�u§�±��
¤v³Û��«���­4�¸��°�� �/�u�u©�¹� *�v­4 *§�¨v¶ Ë_«� 7­¾� �u­4¤&§��v§�±��£®E�u�&ð  7­×���u�6¢�Ät°�±/«�§��&�4�4¤\¥H�u�¾�v§�© �u«��
àM°��v�* 5�"¢O³i�v± �u¤v�_ *­X���Ð Ç/Îv¶_Ë_«M°�­ ¯�¥Ü�H±u�&§¾­4�u�H³i� ¤vÄ ·�à�¶ÔE6Ïv¶3Çj��F��u«��/�_�u«��H®E¤\¥Ü�u�_�*¤v­4­_±��v§
¹E�»�4�u©�°�±u�u©¾¹-¢ª�/�Â�7���v­6�Â��³i�v±}��¤v��¤v³mÐ Ç/Î&Îv¶

B 3

HHc

1

2

�

�

������
� �
� �
� �
� � �

�

�
�

�� � �

��  ¡

� �  ¢

��£
�

×2Ø�Ù�Ú�Û�Ü;¤ Y�ß�^"l�a^àPDáhu`6a;^"r6^"`;df`�¥Ýo§¦é�-ef[/a4yNhpahE"^"r;[»c-dfb/`\�÷a6|�^_eg[)`6`2df`2�-r6[)�&[)r6a6df[)q-b/e�a6[Ha;|-^_^"q-x"ef[)`6^"w
b/r;^"b�]_b)r¨{/^}w�Y/y?�¾dfa6|$w-xác-dfb)`ª©�^"efw_b/aõá�[/dfqua=@v�/a6|-^m|uh�`;a6^"r;^"`6df`�ef[/`6`�npdgefe-cv^p`6]_b)efeg^}r4y�hpaE`6b)a6k-r;b/a6^}w�c-dfb/`
b/aZá�[)dfq�a \ �¸b)ege�|�hu`;a6^"r;^"`6df`�eg[)`6`Enpdfefe-cv^p^"efdf]_dgq�b/a6^}w�y fmdfs/|ua�àEZ>h�`;a6^"]�npdfa6|_`;b/a;k-r6b)a6^"wS�&^"r;�&^}q-w-dfx"k-efb/r�c-dfb/`¦L«�dfq�a6|-^�¬ o*w�dgr;^"x"a;dg[)q�y?�¾dfa6|�a;|-^9b)�-�-efdfx"b/a;df[/q�[)l-a6|-^�b/xy©-^"efw®­¦ ? dfq�a;|-^y¯�o7w-dfr6^}x"a6df[/q��\a6|-^p]_b)s/q-^}a6d~E"b/a;df[/q­° b/x"�uk-dfr6^}`pb/qHb/x2x"[)]_�&[)q-^"quapdfq²a;|-^S±÷o²¯��-efb/q�^B��r6^"x"^}`6`6dfq-sHb)c&[)k-a9a;|-^X¬ o*b�å�df`\y

� ³ ��¨2£7�ÔüÞ�S´/������¢7���/È����+����µ
â²± ��°��&�p�v� �u�Ì¤&³2¹E�u�vÄ ­º���v¹� 7�7 ¡�"¢  *§���«��Â±�¤vÄ�®��7� ñ v wx ¦\®��7�v§��ÕEº¤v����«��Û��� �v©� ¡�� 7¤&§��v�S¶ � ¦^® �

®��*�v§��.Fá 7­B­4¤vÄ�� ¥Â«��¸�Û©� *ä����4�u§��ß³i� ¤vÄ ��«��~±u¤vÄ�ÄÌ¤&§��5¢ÌàM°�¤/�u�u©É�»�u 7�¡¦\��±)«�§��u�7�&�u­6�u 7Ä��/�� *¤v§�¶/n"§
Ã2 *¨v¶�Ív¯���«��$«��u�&�6� ¦\­ «��v®E�$­ ¤v�* 7©j±�°��6���u¯�©��u§�¤/�u�u©»¹-¢OÇ/¯� *­���«��´��«��4�u­ «�¤v�*©j±u°��º���2³i¤v�á®��&�4�v¹E¤&�7 7±
©� *­6���  7¹�°��� 7¤&§À 7§¾Ä�¤vÄ��u§���°�Ä ­ ®��4�u�&©�¯�¥Â«��u� �ß��«��HÄ�¤vÄ��u§���°�Ä ¨v� �v©� *�u§��Ü 7­_©� 7­4±�¤v§��� 7§M°�¤&°�­
�/�²��«����u§�©�­�¤v³´��«��j­4®��4�u�&©�¶¬n"§�­º���v¹� 7�7 ¡�"¢ ©��}���u�7¤&®�­S�&§�©ª��­4Ä�¤�¤/��«�Ä�¤vÄ��u§-�u°�Ä ¨&�4�v©� 7�u§��
¥Â 7�*�_�4�u­ °��5�O�¸�Ì�u«��¾�u§�©�­�¤v³ã��«��¾­4®��4�u�&©�¯»±)«��&§�¨v *§�¨ö��«��×��«��4�u­ «�¤v�*©�±u°��º������¤ö��«��/��¤v³H�
©� *­6���  7¹�°��� 7¤&§Ì� �u®�� �u­4�u§�����©t¹-¢OÏ&¯�³i¤&�$� ñ��vÄ�®��*�u¯ Ó �Ó � E4Çõ}ïH a " ?H a F ¶$ÃE°��6�u«��u��­4Ä�¤�¤/�u«� 7§�¨j¤v³��u«��
Ä�¤vÄ��u§-�u°�Ä�¨&�4�v©� 7�u§��ã�/�á��«��~�u§�©�­á¤v³���«��~­4®�� �u�v©Û��¤��Hú»�v°�­ ­4 7�&§t©� 7­º���  7¹�°&�u 7¤&§_¥Â *�7��±/«��v§�¨v�
��«�����«�� �u­4«�¤v�7©�±u°��º���»�u¤��&¶ÖÒ»§Ú�u«��Ì¤¸��«����j«��&§�©�¯B��«��À±u¤vÄ�Ä�¤v§��¡¢�ðM§�¤\¥Â§ �»�u 7�¡¦\��±/«�§����7�
��«��4�u­ «�¤v�*©O *­_©��u§�¤¸���u©¾¹�¢À��«��Â±� 7�4±��7��¤v³á°�§� 5�Â� �v©� *°�­� 7§À©�¤¸��­ ¶SË_«� *­S *­B��«��²�4�u�&­4¤v§{¥Â«-¢ª 7§
Ä��v§�¢¬�7¤\¥_¦\��§��u�4¨¸¢�Ä��v±/«� 7§��u­~��«��U�»�u *�5¦4��±)«�§��u�7�p�* 7Ä� 5�{«��v­»¹E�u�u§�­4 7¨&§� 7Ø�±u�v§����¡¢�¤\���u�4±�¤vÄ��
¹�¢ �£³i�&± ��¤&�Ì¤&³H�v¹E¤&°&�ÆÍö��¤�Ç/Îv¶�n}§ �u«� 7­�±u�v­ �u¯���«��¾­4®��v±u�Ú±)«��&�4¨&�O *­Ì�&�7Ä�¤v­º�Ì�u«��¾¤v§��¡¢
­4¤&°��4±��À¤v³���«��Ù 7Ä�®���©��v§�±��u¯B��«��Ù�4�u�&�$®��&�6�O¤v³B�u«��À *ÄÌ®E�u©��&§�±u�À±��v§
¹E���"¢´®� *±u�v�*�5¢�¤v�4©��u�4­



·

×2Ø�Ù�Ú�Û�Ü¹¸ Y/ó»dfx"r6[>n�b>�/^mdfq-`6a;b/c-dfefdfaih�a6|-r;^"`6|�[/efwHx"k-r6�)^"`ádfq_a;|-^2x"[/]_�-ef^�å fhgi â [)rSº�>go§»¼>TãM�-efb/q-^)��lK[/r�â¨Yjã
�-b)r6b/cv[/efdfx$]_[/]_^"qua6k�] w-df`6a6r;dfc-k-a6df[)q��õât@Dã9w-df`6a6r;dfc-k-a6df[)q�npdfa6|jbHx"[/qua;dgquk-[)k-`2]_[/]_^"qua;k-]�s)r6b/w�dg^}q�a\�÷b/q�wâ \ ã�½´b)k-`6`;dfb/q»]_[)]_^"qua6k-] w-df`;a6r6dfc-k�a6df[/q�yázp|-^�x}[/]_]_[/q�eghS�uk-[/a;^"w�ô2^"dfefo Z\x3|-q-^"efe�a6|-r;^"`6|�[/efw�x}r6dfa6^"r;df[/qjdg`
w-^"q�[/a6^}w»cuh�a6|�^�x"dfr6x"ef^2dfqHw-[/a;`4y hmq»dfqua6^"q-`;^�`6��b/x"^"o7x3|-b/r;s/^�cv^"b)] |-b)`pdf]_�&^"w�b/q-x"^ãw-^"q-[)a6^"w»cuh�á�[)dfq�a2h
[/k�a6`6dfw-^Sa6|-^�ô2^"dfefo3Z>x |�q-^"efe9x}dgr;x"ef^)y h�l�^"r;r6dfa6^Sa6k-q-^}r_x"[/]_�v^"q-`;b/a6dfq-sja6|�^�`6��b/x"^Hx3|-b/r;s/^Hx"[)]_�-ef^"a6^"efhjnpdfege
|-b>�)^Bb$r6^}`6df`6a;dg�)^�df]_�&^}w-b/q-x}^Br;[/k-s)|-efh�b)aäá�[/dfqua�F¾b)q-wHdg`�a6|�^"r6^"lK[/r6^$k-q-`;a6b)c-ef^)y
¤v³_Ä��v¨&§� 5�u°�©���­4Ä��v�*�7�u� ¶ªâH­»�v§�� ñ��vÄ�®��*�u¯� 7³á�u«��� 7Ä�®���©��v§�±��Ì¤&³B��«�� ï ¤&­jâH�*�vÄ�¤v­�¿ã�¤Ì
 7­��/�À¿2¤v *§-�ÀâH¯´��«��À¹E�u�&Ä  *­�¥Â ¡��«� *§¾�u«��ÀÄ� 7±u� ¤>¥H�\���t­6���&¹��7�Ù�4�u¨& 7¤v§� 7³á�u«��ÀÄ�¤vÄ��u§���°�Ä
­4®��4�u�&©  7­Àú»�v°�­4­4 *�v§��7 *ð��u¯S�&�5�u«�¤v°�¨&«� ¡� �}ñ´±u���u©�­Ü��«�� �Â�� 7�5¦4��±/«�§��u�*�$�* 7Ä� 5��¶¾'H¤\¥Â¯» 7³ã¥Ü�
±u¤&ÄÌ®E�u§�­ �/�u�Ù��«��Ú­4®��&±u� ¦4±)«��&�4¨&�ª®�¤¸���u§��� *�v�¡¦;¥H�u�7��©� 7­º��¤&�6�� *¤v§ ¹�¢
��«��Ú³i�u�4�  5���Ú 7§�©�°�± ���&§�±u�u¯
��«��O³i���4�4 ¡���¾�4��à�°� *�4�u©O¥Â 7�7�_«��>���¾�&§� 7§�©�°�± �u 5���À *ÄÌ®E�u©��&§�±u�¾�/���7¤\¥ ³i�4�uàM°��u§�± ¢è��à�°��&�B��¤
��«��Ì§���¨v�/�u 5���²���v�*°���¤v³á�u«���­4®��&±u�À±/«��v� ¨v�� 7Ä�®���©��v§�±��t�/�ÌâH¯�³i¤v�»� ñ��vÄ�®��7��¯2�v¹E¤v°�� }�Í÷õKÍ
°�§� ¡��­��v±u±u¤&�4©� *§�¨��u¤�Ã2 *¨v¶�Ív¶�½H¤\¥Ü�}���u�4¯9�u«��À³i�u� �4 ¡���t�v�*­4¤ª«��&­j�Ú�4�u­  7­6�u 5���t *ÄÌ®E�u©��&§�±u��¤v�	
C v
wx ¶tâH�¡��«�¤&°�¨v«�	
C v�wx " y  7­H§��u¨v�* 7¨v *¹��7�»�¸�Ù�*¤\¥ç³i� �uàM°��u§�±u *�u­4¯p ¡�{�4���v±/«��u­��O®E�u�&ð����v�*°��
§��u�&� ± � "7EºÏ��/FUE6�&¹E¤v°&�ÀÍvÎ×��¤¾ývÎ�³ª½Hüt³i¤&�ß��«��tËá¤v­ «� 7¹���³ Ô Î a Ó5Ï F~¥Â 5�u«¾�u«��t®E�u�vðÙ���v�*°��
��«��Ì­ �vÄ��t¤v�4©��u�»¤v³$Ä��v¨&§� 5�u°�©����v­ß��«��Ì�*¤>¥_¦4³i�4��à�°���§�± ¢,¿�À v
wx ¶¾âH± ��°��v�7�¡¢Þ¯á�v±u±u¤&�4©� *§�¨×��¤
��«�� � � ½ Ä�¤�©��u�p©� 7­4±�°�­4­ �u©��&¹�¤\���u¯Þ¥Ü�»¨v�}�

	
C v
wx " y � � �¿�À v wx " y � �?Á x � ��aµ[Â�Í[ Ç
�s[ Ï ô

�  7³(� 4 Ç
Ç  7³(��Ð Ç
Óa  7³(�¾Ã Ç Ä

Ç
Ï õ EºÏv¶ Ç¸É	F

Ë_«��ÆÅAÇªÄ�¤�©��u��¨& 5���u­Ý��«��²­4�vÄ��H *ÄÌ®E�u©��&§�±u���4�¸�� 7¤t¤&³ Óa �v­B��«��H�7¤\¥_¦H��±��v­4�»¤&³p·ãàM¶ EºÏv¶3Ç/É	F ¶
Ë_«M°�­��u«��j³i���4�4 ¡���~¥Â *�7�p±u¤&§-�u�4 *¹�°&���»���4�u­  7­º�� 5���² 7Ä�®���©��v§�±��j©��u§�¤/����©O� ¤v°�¨&«��5¢�¹-¢ª¿2¤v *§-���E;Ð Ívõ*Íª°�§� 5��­+F²¥Â«��u§5��Ð ÇÙ¤&�t�/���7�u�&­6�À¤v§��¾«��&�7³�¤v³� 5�j¥Â«��u§5�&Ã Ç/¶ Ë_«� *­t�4�u­  7­6�u 5���
 7Ä�®E�u©��&§�±u�t¤v³B�u«���³i�u�4�  5���²¥Â *�7�2±��u�6�u�v 7§��5¢£� ñ�±u�u�u©Ù�u«��»�u«��4��­4«�¤&�7©�±u°��6���t�&§�©Ú¥H�Ì¹E�u�* 7� ���
��«��/����«��Ú�7¤v§�¨v 5�u°�©� *§��v�� 7§�­º���&¹� 7�* 5�"¢è¤&¹�­4���6���u©
�/�Ù��«�� ï ¤v­ÙâH�7�&ÄÌ¤&­Ì¿��7Ì  7­����4�u­ °��5�O¤&³
��«� 7­»±u¤v§�­4 7©��u�4�¸�� 7¤&§�¶�nÕ�{³i¤&�7�*¤>¥Â­»³i� ¤vÄ «��u� �»�u«��/�Ì­ °�±)«��7¤\¥_¦4³i�4�uàM°��u§�± ¢�±u¤&ÄÌ®E�u§�­4�/�u 7¤&§£¤&³
�v§  7§����u§�­4�À­ ®��v±u�}¦\±/«��v� ¨v�Ú 7§�©�°�±u�u©
®E¤/����§-�u 7�v�¡¦;¥H�u�7��©� *­6�u¤v�6�u 7¤&§�¥Â 7�*�$©���Ø�§� 5�u�u�5¢��4��­4°��¡�O 7§
��«��tÄÌ *±u�4¤\¥Ü�\���H *§�­6�u�v¹� *�7 ¡�}¢£�¸�{«� 7¨&«ª³i�4�uàM°��u§�±u 7�u­ ¯ ±%È�±�� ¶Én}§ª¤¸��«����~¥Ü¤&�4©�­ ¯9��«��t­º��� ¤v§�¨



É
­4®��v±u� ¦4±/«��v� ¨v�¾®E¤/����§-�u 7�v�¡¦;¥H�u�7�~©� 7­º��¤&�6�� *¤v§
±u�&§¬¤&§��5¢�¹E��±u¤&ÄÌ®E�u§�­4�/�u�u©
¹-¢���«��O³i���4�4 ¡����¤v�
Ã2 *§��uÄ�� �Û 7§�©�°�± �u�v§�±u����¤»��­4Ä��v�7�E� ñM����§-�2�u¤j�u§�­4°�� ���u«��/�~��«����4�u­  7­º�� 5���~®��v�º�Ü¤&³���«���³i�u�4�  5�u�
¤v��Ã2 *§��uÄ�� �S 7­_ð��u®&�Â¹E�u�*¤\¥��u«��»ÄÌ *±u�4¤\¥Ü�\���� 7§�­º���&¹� 7�* 5�"¢Ì�u«��4��­4«�¤&�7©�¶

ÃE¤&�t�u«��Ù��� �v§�­º���u�4­ �£¹� 7�v­¾¤&³���«��£³i�u� �4 ¡���Ù��¤
­ �/��°��4�/�u 7¤&§�©� 7­ ±u°�­ ­4�u©� 7§��u«��£®��4� �� 7¤&°�­
­4��± �� *¤v§�¯��v�¡��«�¤&°�¨v«��u«���®E¤\¥Ü�u��©� *­4­4 *®��/�u 7¤&§� 7§Æ��«��¾³i�u� �4 ¡���¾±u�v§ ¹E���4��©�°�±u�u© �u¤£���*�v� ¨v�
� ñM���u§���¯���«��_­4«��&�4®�¨/¢��4¤vÄ��v¨&§�� �u 7±_�4��­4¤v§��v§�±u�_� �u­4°��5�� *§�¨H�¸�Û«� 7¨&«��u�2³i� �uàM°��u§�± ¢Ì±u�&§t¹E�u±u¤vÄ��
Ä�¤v�4��­ °�­4±u��®&�� *¹��7�´��¤_Ä� 7±��4¤\¥Ü�\���2 *§�­6�u�v¹� *�7 5�"¢Þ¯&°�§��*�u­4­��u«��$¨¸¢´� ¤vÄ��v¨v§�� �� *±ã� �u­4¤&§��v§�±u�$ *­����u�6¢
Ät°�±/«À§��&�4�4¤\¥H�u�B��«��ß¥Â *©&��«¾¤v³���«��»¹�°�§�±)«¾­4®E�u±}���4°�ÄÌ¶

í �U£¤�µ�©¢7���\���çûÍ�\�/ÆÇ�+�Q�/¦��+�ÆÊ
Ë_«��Â *§-�u�u§�­ �Â®��4¤/�u¤v§ª¹E�u�&Ä ¥Â *�7�9� ñ´±� 5���²ÄÌ¤�©���­S¤&³2¤v­ ±u 7�*�7�/�u 7¤&§O *§��u«��»�4³2±u�\�� 5�u 7�u­Ý¥Â«��u§

®��&­4­4 *§�¨��u«��4¤&°�¨v«O��«��uÄ�¶ÀË_«� *­» 7­»±u�v�*�7�u©Ù�u�4�&§�­4 *�u§-�t¹����vÄ��7¤v�&©� 7§�¨v¶�ÃE¤&�_�u«���§�� ¥Ö©��u­4 *¨v§
¤v³���«��HÃE�u�4Ä� 7�*�v¹��7¤\¥_¦\��§��u�4¨¸¢ ¹E¤�¤&­6�����S�  7§�¨&¯��²��¤¸���&���4³���¤v�¡���&¨v�H¤&³ÝÐùÇ¸ývÍ�ð-û  7­~�4�uàM°� *�4�u©�¶
�� *§�±u���u«���� ³H³i�4��à�°���§�± ¢  *­À�7¤\¥Â¯H�&¹�¤&°&�Ö�v¶*Í ³ª½Hüu¯H¤&§���§��u�u©�­��u¤�­4®��7 5����«����4³²­6¢�­6����Ä
 7§���¤�Ç/Î�±u�\�� 5�� *�u­4¯_���v±/«�¥Â 5�u«Í® ¯L° ô Ç¸ý÷õKÍ£ð�û{¶_·��v±/«�±u�\�� 5�"¢� 7­��7¤v�&©��u©Æ¥Â 5��«ý�vÎ�±uÄ ¤&³
³i�u� �4 5�u�j±u¤&�4�u­¬EæÓ � ô Ï�ÇjFß¥Â ¡��«� *§�§��u�Ë�v¤&°&���u�²�4�v©� 7 áÏvÎ����vÍÚ±uÄÌ¶�Ë_«� 7­²¨v 5����­S�&§ª 7§�©�°�± ���&§�±u�
¤v³ � Ð�Î÷õKþ�Ç©Ó2½ �v§�©�±u�v®��v±u ¡���v§�±u� ½ Ð ývÏ&ÎUÓ2ÃB¶mË_«���§ª³i¤v�»�À®E¤v *§-�{¹�°�§�±/«ª±u¤v§����& 7§� *§�¨
ò²ó�ô�Ïvõ*Í�ÒèÇ/Î÷ÓÕø�®�� ¤/�u¤v§�­ ¯E�u«��ß���4�&§�­4 *�u§��Â¹����vÄ �7¤&�v©� *§�¨²��¤v�¡���v¨&�» 7­

® � x ô C-ò ó
½

ô�Í÷õKÉÌð�û¶� EºÏv¶ Ç¸Í	F
¥Â«� *±)«À *­$�&§O�&®�®�� �u±u 7�&¹��7��³i�4�&± �� *¤v§¾¤v³��u«��
®�¯u°�ô Ç/ý÷õKÍtð-û ­4°�®�®��7 *�u©À¹�¢Ì�u«��HðM�5¢�­6�u�4¤v§�¶_Ã�¤&�
�»�7¤&§�¨v�u��¹�°�§�±)«�¯&��«������ �v§�­  7�u§��Û¹E�u�&ÄÌ�*¤v�v©� 7§�¨ß¥Â 7�*��¹E�S�*�u­4­ ¶Qn"§t³i�v±}��¯÷��«� *­� 7­9Á}°�­º����«��B¥H�vð��
®E¤/�u�u§-�u 7�&��­4���u§¾¹-¢��t®��v�º�� *±u�7�H�¸�_�� *ÄÌ� A �v«��u�&©×��«��H¹�°�§�±/«O±��u§-�u�u��©�°��ß��¤²�u«��~¥H�vð��H¤&³m�
±u�\�� 5�"¢ ¨&�v®�¯p¤&�S³i¤&�_�Ìú»�&°�­4­  7�v§ª¹�°�§�±/«�¯
® ��E A F�ôÅC ÌÍ º A � » E A � Fp�ÊE A � } A F�ô�} C-ò²ó ± � � wÏ���±u¤v­1² x 	�CªC}Î¨ÏÑÐ � Í�Ò bcÓ a
Ô ÒÕ�Ö~× Ø A ± � C Î¨ÏÑÐÙ Ï } ~ AÙ Ï Ø Í

�
EºÏv¶ Ç¸þ	F

¥Â«��u� � ±�� "7E6Ïj�/Fp 7­���«���� �u­4¤&§��v§��ß³i� �uàM°��u§�± ¢�¯Ú� w �u«��$­ «�°�§-�ã *ÄÌ®E�u©��&§�±u�u¯��&§�©��£��«��ãàM°��&�7 5�"¢
³i�v±}��¤v�Ú¤v³Û��«���±u�\�´ ¡�"¢ Ä�¤�©��£�}ñ´±u ¡���u©�¯ ² x ô ­4 7§ ��Ó
Óa
Û ¯t�&§�© ×  7­×��«���±u¤&ÄÌ®��*� ñ ���4�4¤&�
³i°�§�±}�� 7¤&§�¶�nÕ�S 7­$���v­6¢���¤t­ «�¤\¥ ��«��¸�Â�v­B�u«��H¹�°�§�±)«��7�u§�¨/��« Ø Í ÿ Îv¯g®���E A F$�&®�®�� ¤v�v±/«��u­B�u«��
®E¤v *§-� ¦\¹�°�§�±)«¾�* 7Ä� 5��® � x  7§¾·�à�¶µEºÏv¶ Ç¸Í	F ¶

ï �}�Æ°�­À°�§�©��u�4­º���&§�© «�¤\¥ ��«��{���4�&§�­4 *�u§��Æ¹E�u�vÄ��7¤&�v©� *§�¨�¤v�  7¨& 7§��¸���u­ ¶ âH­Ì��¹�°�§�±/«�¤&³
®�� ¤/��¤&§�­»®��v­ ­4�u­ã��«�� ¤v°�¨&«¾�u«��j±u�\�� 5�"¢Æ¨&�v®�¯2�Ù§��u¨v�¸�� ¡���Â±/«��&�4¨v�t��à�°��&�E�u¤���«��/�j±u�v� �4 7��©�¹�¢
��«��Â¹�°�§�±/«�¥Â 7�*��¹E�»�7�u³g�H¹-¢���«��» *ÄÌ�&¨v�»±u°�� �4�u§��Ü�¸�_��«��»°�®�­º��� �u�vÄ �u§�©¾¤v³���«��Â±��>�� 5�"¢O¨&�v®�¶
�� *§�±u�´��«��_§��u¨v�¸�� 5���� *ÄÌ�&¨v�$±�°��4� �u§-�p¥Â *�7�M�4�u­ °�Ä��ã³i� ¤vÄ ��«��~©�¤\¥Â§�­6�u�4�u�&Ä ��§�©t¤v³&�u«��$±��>�� 5�"¢
¨v�&®À³i¤v�*�7¤\¥Â 7§�¨_�u«���¹�°�§�±/«�¯��&§Ì��à�°��&�E�vÄ�¤v°�§��Ü¤&³p®�¤&­4 ¡�� 5���_±/«��&�4¨v��¥Â 7�*�E�v±u±u°�Ät°��7�¸���B��«��u�4�u¶
Ë_«M°�­4¯2�×��¤&�5���&¨v�²¥Â *�7�á¹��t±��4�u�¸���u©ª�¸�H��«��t¨&�v®�¤v®�®E¤&­4 7§�¨���«��t¹����vÄ ±�°��4� �u§-�j�v§�©¾�u«� 7­H *­
��«��~��� �v§�­  7�u§��Ü¹E�u�&ÄÌ�*¤v�v©� 7§�¨²��¤&�5���&¨v�H�&­$ *�7�7°�­6��� �/�u�u©À 7§�Ã2 *¨v¶�þt�*�u³g��¶~ú»�4 ÝÜ�§�Å5ývÊ9­4°�¨&¨v�u­º���u©
��¤Ù°�­4�t�À³i���u©&¦4³i¤v�6¥H�v� ©ª­6¢�­6����ÄÌ¯�¥Â«� 7±/«�¥Â *�7�áÄÌ¤&§� 5�u¤v����«��t�* 7§����v��±)«��&�4¨&�j©� *­6���  7¹�°��� 7¤&§�¤&³
��«��H¹�°�§�±/«À�&§�©À©��u�* 5���u�´�� 7�»�²���}���4¤�©��~��«��²­4�vÄ��H�&ÄÌ¤&°�§-�Â¤&³p§��u¨&�/�� ¡���S±/«��&�4¨v�²©��u§�­  5�"¢t��¤
��«��H©�¤\¥Â§�­6�u�4�u�&Äù��§�©À¤v³��u«��H±u�\�� 5�"¢ö¨&�v®¾­4¤t�&­B��¤�±u�v§�±��u�÷��«��H®E¤&­4 5�u 5����±)«��v�4¨&�~��«��u�4���v§�©
��«M°�­_�&�7�7�}�´ *�/�� *§�¨��u«��ß��� �v§�­  7�u§��Â¹E�u�vÄ��7¤&�v©� *§�¨v¯á�v­� 7�*�7°�­º���4�¸���u©Ù 7§¾Ã2 7¨&¶�þ��4 *¨v«���¶



Þ�ß

+- -
- -+
++++

E

E

×2Ø�Ù�Ú�Û�Ü®à Y�ßM^"l�a^à�há`$b»�v[/`;dga;df�/^"efhjx |�b/r6s)^"wÀc-k-q-x3|Ì�-b/`;`6^"`_a;|-r6[)k-s/|Ìb»x"b>�udfaihu�Ma6|-^Sdf]_b/s/^_x}k-r6r;^"qua
ef^"b>�/^}`BbÂq-^"s/b)a6df�/^$x3|-b/r;s/^_b)aBa;|-^_k-�-`;a6r;^"b/]�^"q-wt[)l9a;|-^$x"b>�udgaihÂs/b/��yµhm`�a6|�^_dg]_b)s/^�x}k-r6r;^"qua~r;^"`6k-]_^}`
b/ama6|-^$w-[>npq-`;a6r;^"b/] `;dgw�^~[)l�a;|-^$x"b>�udgaih���bS�&[)`6dfa6df�)^Bx3|-b)r6s)^~df`áx}r6^"b)a6^"wtb)aáa6|�^~w-[>npq�`6a6r;^"b/] ^}q-w�[)l�a6|-^
s/b)�_c&^}x"b/k-`;^2[/l�x3|-b/r;s/^mx"[/q-`;^"r6�>b)a6df[/q���a6|uk-`E`;^"a6a;dgq�s~k-�Sb/q_^"ef^"x}a6r6dfxh©-^"efw®­á b/q-w_a;|-^"r6^}l�[/r;^Ba;|-^áa;r6b)q-`6df^"qua
cv^"b/]_ef[/b)w-dfq-s��)[/efa6b)s/^)y�fádfs/|ua�àázp|-^Sc-k-q-x3|tw-^"q�`6dfaih�df`�]_[)q-dfa6[)r6^"wjb/q-wjb»q-^}s/b/a;df�/^_x3|-b/r;s/^_w-^}q-`6dfaihjdg`
l�^"w�o*l�[)r6n�b/r;wta6|-r;[/k-s)|tb»a6^"a;r6[uw-^Ha6[Âa6|-^Sw-[>npq-`6a;r6^"b)]�`6dfw-^S[/l�a6|-^Sx"b>�udfaih�s)b/�ta6[Âx"b/q-x}^"epa6|-^S�&[)`6dfa6df�)^
x3|-b/r;s/^2ef^"l�apa;|-^"r6^���a;|uk-`p^"efdf]_dgq�b/a6dfq-sãa6|-^2a6r;b/q-`;df^"quaácv^"b/]_ef[/b)w-dfq-svy

����� ��� ê��ùëãâ�í�� ë~í ëãìtê ��í  Þ��î�ê���æ í í ÄÕÄ í��Æ� ë
ê �ï�ãä��ª£¤�ª���ç�/��¦ ����¨2�ãä��ª£¤�ª��� �U§��©�Öëãä��Ëå���¢

µ²­4°��&�7�5¢�¯H®E�u¤v®��*��­ �>¢
�u«��/�Æ���7�v� ¨v�ª *§�±u¤v«��u�4�u§��O­4®��v±u� ¦4±/«��v� ¨v�Ù��°�§���­ ®��4�u�&©�¥Â 7�*�S�u§�¦
±u¤&ÄÌ®��&­4­H�¾�*¤/�j¤v³�®��v� �vÄ�� ���  7±t� �u­4¤&§��v§�±��u­H�v§�©ª�7�u�&©Ù��¤À *§�­6�u�v¹� *�7 5�"¢Þ¶»Ë_«��t±�¤vÄ�ÄÌ¤&§��4°��7�
¤v³´�u«�°�Ät¹¾ *­��u«��/�{ *§�±u¤&«��u�4��§-�Â­ �u�7³g¦4Ø��u�*©t�u°�§���­4®�� �u�v©ª­ «�¤v°��*©ª§�¤/�t� ñ´±��u�u©öÐ Îvõ*ÉvÎ&¶V�_¤¸��«
�4 *§�¨v­p¤&³-�u«���³i°&��°��4��ÃE�u�4Ä� 7�*�v¹�¹�¤�¤&­6�u�u�2�v� �2©��u­  7¨&§��u©ß��¤_«��\����§�¤&�4Ä��v�7 *üu�u©Hÿ&Í	����ÄÌ ¡�4���&§�±u�u­
�uàM°��v�÷�u¤ÂÏvõ*ÎßÒ�Ç¸Î �&Ô ��ÄÌ¯�­4¤��u«��/�H­4°�±/«²��°�§��S­ ®��4���v©�­~±u�v§�¹E�S¹E�u�*¤>¥�Îv¶*ÉvÎv¶�½H¤\¥Ü�}���u�4¯���«� *­
­4���7³g¦4Ø��u�7©Ü��°�§��H­4®��4�u�&©À�/�H 7§&Á}�u±}�� 7¤&§Ì«��v­_§�� �����ã¹E�u��§Ì�²¥H�u�7�¡¦\Ä��u�v­ °��4��©t¹����vÄ ®��v� �vÄ�� ���u� ¶nÕ�Ü *­ã©� ÝÜ�±u°��5���u¤jÄ��u�v­ °��4�H¹E�u±��v°�­ �H�7¤\¥_¦4�u§��u� ¨/¢��4 7§�¨v­$�&�4�H°�­4°��&�7�5¢��4�&ÄÌ®E�u©Â���u�6¢O� �v®� *©��5¢Þ¶

³ª�&±)«� 7©��Ú�v§�© n"ð��u¨&�vÄ� SÅ5ÿvÊ~®E¤v 7§�����©�¤v°&�O�¸�t��«��Ù­4®��&±u� ¦4±)«��&�4¨&��¥Ü¤&�4ðM­4«�¤&®¬�¸�O��«��u�¡���u�n"­4�*�v§�©��u«��/�H 5�S 7­Ý��«��¬( <;3Z,+>.,+0´-��4�/�u«��u�Ý��«��&§���«��©450´( <;3Z,+>¼,'0´-´�u°�§���­4«� *³g��­Ý��«��¸�Ü©�� �u�u�4Ä� 7§��
��«��_ 7§�­º���v¹� 7�7 ¡�"¢ö¤v³9�»¹����vÄ�¶Qn"§Ì³i�&± ��¯���«� *­ã *­2àM°� 5�u�_�4�u�&­4¤v§��v¹��*�u¶¹r «��u§Ü��«��_¹�°�§�±/«Ì *­2¤v­ ±u 7�¡¦
�7�¸�� *§�¨j�¸�Â�v§¾ 7§����u¨&�u��±u¤v«��u�4�u§�����°�§��u¯M¥H�H«��\�����u«��H°�­ °��v�p *§-�u�u¨v���ã� �u­4¤&§��v§�±u�u¶_Ë_«� *­_�7�u�&©�­
��¤Ú�v§� *§�­6�u�v¹� *�7 ¡�}¢�¹E�u±u�v°�­4���v�7��®��&�6�u 7±u�*�u­»�v�4��®E�u�4³i¤&�4Ä� 7§�¨Ú¹E� ���¸���4¤&§�¤v­ ±u 7�*�7�¸�� 7¤&§�­ß¥Â 5�u«£�
��°�§��j±u¤&ÄÌ®E¤&§��u§��S�u«��/�j 7­��/�{�&§� *§-�u�u¨v�u� ¶HË_«��Û¥Â«�¤v�*�j¹E�u�vÄ ¥Â *�7�p¹E�u±u¤&ÄÌ�»°�§�­º���&¹��7�u¶�Ò»§
��«��t¤/��«��u�»«��v§�©�¯ã *³´��«��� 7§�±�¤v«��u� �u§��S�u°�§��t­4®��4�u�&©£±u¤\���u� ­H�v§� 7§�����¨v�u�H� �u­4¤&§��v§�±u�u¯�¤v§��¡¢�:-�/@:��Ý�¹:0/@<;&10´-²¤&³�®��v�º�� 7±��7�u­��v� �Ì«� ¡�4�u 7§�¨Ü��«��t *§-�u�u¨v���S� �u­4¤&§��v§�±���æ´��«M°�­ß��«��Û¥Â«�¤v�*�Ì¹E�u�&Ä
Ä��>¢£§�¤¸�{¹E�t°�§�­º���v¹��7�u¶�Ë_«��t±u¤v«��u�4�u§��j¹��}���/�u�4¤&§Ù��°�§��t *­S§�¤/�{�&ä���± ���u©ª¹�¢£­4®��&±u�t±/«��v� ¨v�
¥Â«��u§²�u«��_ 7Ä��v¨&�_³i¤v� ±u�u­2�&�4�_­4Ä��v�*�7¶~Ë_«� 7­2 *­2¹E�u±u�&°�­4����«��_±��u§-�u�4¤& 7©j¤&³÷��«��_¹�°�§�±)«t©�¤��u­�§�¤/�
­4���j�v§�¢£­4®��&±u� ¦4±)«��v�4¨&�t³i¤v� ±u�u¶�Ò»§���«��j¤/�u«��u�H«��v§�©�¯���«��t±u¤v«����4�u§��Âà�°��v©�� °�®E¤v�7�t¹E� �u�/�u�4¤v§
��°�§��S�&§�©�±u¤v«����4�u§��Û­4�}ñ��u°�®E¤v�7��¹E� ���¸��� ¤v§Ü��°�§���¥Â 7�*��¹E�S�&äE�u± ����©t¹-¢O­ ®��v±u��±/«��v� ¨v�u¶~Ë_«��u�4�}¦
³i¤v� �u¯�¥Â«��u§{��«��}¢Æ«� 5�Â���4��­4¤v§��v§�±u��¯E�u«��u�4�ß¥Â *�7��¹E�� 7§�­º���v¹� 7�7 ¡�"¢Þ¶$Ë_«� *­S *­_©��uÄ�¤v§�­º��� �/����©�¹�¢
��«��H­4 *Ät°��7�¸�� 7¤&§À¤v³\³ª�v±/«� *©��j�&§�©�n}ð���¨v�vÄ� E 7§ÀÃB 7¨v¶ä�v¶�n"§��u«��»­4 7Ät°��7�/�u 7¤&§�¯÷��«��H«�¤v�4 *üu¤v§����&�
±u¤&«��u�4��§-�{àM°��&©��4°�®E¤&�7���u°�§���«� 5�u­~��«��� 7§�����¨v�u�H¤&³ÜÇ���¥Â«��u§ö��«��Ì¹E�u�&Ä  7§����u§�­  5�"¢£�4�u�&±)«��u­
Ð Ç/ÍHâ²¶�rè�~©�¤»­4�u�B�u«��/�B��«��_«�¤&�4 *üu¤v§����&���uÄ� 5�4�u�v§�±��$ 7§�±u�4�u�&­4�u­á�4�&®� 7©��5¢ö�&�4¤&°�§�©Ü��«��_¹E�u�&Ä



Þ�Þ
 7§�����§�­4 ¡�}¢�¤v³SÇ¸ÍÀâH¶pË_«��²���u�º�� *±u�v�9±u¤v«����4�u§��×àM°��&©��4°�®E¤&�7���u°�§���«� 5�u­��u«��j *§-�u�u¨v�u�jÇvÇ_¥Â«��u§
��«��H¹E�u�vÄ  7§����u§�­4 5�"¢Ì 7­~�4�& 7­4��©���¤��v�4¤&°�§�©£Çj�Û��¤OÇ¸ÍjâH¶EË_«��~�����6�� *±u�v���uÄÌ ¡�4�u�v§�±u�_ *§�±u� �u�v­ �u­
�v�*­4¤��v� ¤v°�§�©��u«�¤v­ �� *§-�u�u§�­4 ¡�� *�u­4¶ ½H¤\¥H� ���u�4¯Ý¥Ü�Ú©�¤£§�¤/��­4�u�¾�v§�¢�¨v� ¤>¥_�u«�¤&³H�uÄ� 5�4�u�v§�±��
¥Â«��u§×�u«��»±u¤v«����4�u§��Âà�°��v©�� °�®E¤v�7�Û��°�§��u­_±u�4¤&­4­�«��v�*³m *§-�u�u¨v���4­4¶

×2Ø�Ù�Ú�Û�Ü®ç Y»z�k-q-^H[/lmx"[/|�^"r6^"quaS��k�b/w-r;k-�&[)ef^�]_[uw-^¾â ef^"l�a^ãÝb)q-w�r;]_`_^"]_dfa6a;b/q-x"^Hb)aãB2YC@ja6k-r;q-`_b/l�a;^"r
dfqHG;^"x}a6df[/qËâ x}^"qua6^"rSb/q-wÀr6dfs)|�a^ãB�/^"r;`6k-`Sc&^}b/] dgqua;^"q-`6dfaih�y¾em�-�v^"rA©-s)k-r6^}`�`6|�[>n |-[)r6d~E"[)q�a;b/epr;^"`6k-efa;`�b/q�w
ef[>n9^}r~[)q-^"`_�/^}r6a6dfx"b)eºy¾fm]_`~^"]_dfa;a6b/q�x"^Hs/r6[>npa;|Àdg`$[/c�`6^"r;�/^"w¾np|�^"qÀ^"dfa6|-^"r_a;|-^»|-[)r6d~E"[)q�a;b/e�[/r_�)^"r6a;dgx}b/e
x"[)|-^"r6^}q�am�uk-b/w-r;k-�v[/ef^2a6k-q-^ãc&^"x}[/]_^"`mdgqua;^"s/^"r\y2âJfm^"�-r6[uw-k�x"^"wjl�r6[)]çfá^"l y0U	ã6y

û ëNì��/¨2�ù�;ä©�µ£ªÊQ�K�/��¦ ��³ �Æ�
nÕ�_¥H�v­��4�u®E¤v�º���u©Ú 7§¾���4�u±u��§-�H®��v®E�u��¤v³h�_�*�v­ ð� *� ¥Â 7±uüjÅ7Ç¸ÎvÊ���«��¸�S�u«��»­4®��&±u� ¦4±)«��v�4¨&���u°�§��

­4«� 7³g�Ì±u�v§�­6��� ¤v§�¨&�5¢�©��vÄ�®Ú�u«��»�u�4�&§�­6���u� ­4��ÄÌ¤�©��À±u¤v°�®��7 *§�¨¾ 7§�­º���v¹� 7�7 ¡�"¢�E6Ë�³ Î n�F ¯9¥Â«� 7±/«
 7­»�&�7­4¤ªðM§�¤\¥Â§��v­t­6�u�4¤&§�¨�«����v©&¦6���& 7�$ *§�­6�u�v¹� *�7 ¡�}¢�¶OË_«��À 7§����u­6�u 7¨&�/�� *¤v§Ù¥H�v­tÄ��v©���¤v§Ú�u«��
¹��&­4 7­�¤v³²®��v�º�� 7±��7���u�4�v±/ðM 7§�¨ª�&§�©��u«��¾�v§��&�5¢M�� 7±��v�7�¡¢è­ ¤v�¡���&¹��7��-Ñè+&g:;>¼,
éëê�,��r��:;45>dé % :;6v/@<���,��
Å7Ç&Ç/Ê*¯�¥Â 5��«×�u«��»¹�°�§�±/«¾©� 7­º���4 *¹�°&�u 7¤v§¾ *§���«��»�*¤v§�¨& 5��°�©� 7§��&�p®�«��&­4�j­ ®��v±��u¯

ì E=²ä�;� � F2ô Óa�í E=²ZF�ÅXH7E_� � } � � F2[sH¤E_� � [ � � F Ê´� ET�v¶ Ç�F
¥Â«��u� � í E=²ZF�ô Çj"7E6Ïj�/F_ 7­Ý��«��H�* 7§����v��©� 7­º���  7¹�°&�u 7¤&§À¤v�Ý��«��H®��4¤&Á}�u±}�� 7¤&§Ì¤&§-�u¤²��«��²�7¤v§�¨v 5�u°�©� ¡¦
§��&���¸ñ´ *­4¶Qn"§Û��«� *­mÄ�¤�©��u����«��~­6¢�§�±/«��4¤¸���4¤&§t®�«��&­4��²Ì�4�v§�¨v�u­2³i� ¤vÄ]}9�{��¤²ÎS�¸��� � ô�} � �
�v§�©�³i�4¤&ÄI�Æ��¤tÎ��/�¬� � ô � � ¯M¥Â 5�u«@²¾ôéÎÌ� �u®��4��­4�u§��� *§�¨��u«��»«��u�v©¾¤&³9��«��»¹�°�§�±)«�¶

r «��/�ö *­»¨v¤v *§�¨��u¤¾¹��Ù®��4�u­ �u§����u©ª«����4�� 7­»��àM°��v�* 5�u�/�� ¡���j� ñ�®��*�v§��¸�� 7¤&§Ú¥Â«�¢ª��«���­4®��&±u�
±/«��v� ¨v�t«��u�*®�­�Ë�³ Î n}¶Zr  5��«�¤v°&�{­ ®��v±��t±)«��&�4¨&�u¯E�u«��t¹�°�§�±)«ª­º���v�º��­~�u¤¾¹��t°�§�­6�u�v¹��*�²¥Â«��u§
�"¥Ü¤ª§��� 7¨v«M¹E¤v�  7§�¨�­6¢�§�±/«��4¤¸¦\¹E� �u�/��� ¤v§ Ä�¤�©��u­�ÄÌ���4¨v�Ù°�§�©��u�Ü��«��O *§=î�°���§�±u�À¤&³~��«��×¥H�vð��
³i¤v� ±u�u­ ¶_Ëá¢�®� 7±u�&�7�¡¢Þ¯&��«��H®�°�� �H¹E� ���¸���4¤&§¾ÄÌ¤�©��ÉE ��«��H�vüu *Ät°&��«��v�E¤v�_­º¢´§�±/«�� ¤/��� ¤v§À«��v�4Ä�¤v§� 7±
ÎªÄ�¤�©��u¯��v�7­ ¤ªð�§�¤>¥Â§
�&­²��«��À�  7¨& 7©&¦4¹�°�§�±/«
ÄÌ¤�©��.Fj *­t�väE�u± �u�u©�¹�¢���«��Â¥Ü�vð��Ù³i¤v�4±��À�v§�©



Þ;p
­4«� 7³g��­�©�¤\¥Â§�¥Ü�v� ©�¯9¥Â«� *�7�ß��«��j¤/�u«��u���vüu *Ät°&��«��v�áÄÌ¤�©���­S�&�4�t§�¤¸�×Ät°�±/«¾�väE�u± �u�u©�¯á�/�{�*�u�v­º�
�/�t�7¤\¥� 7§�����§�­4 ¡�}¢�¶HË_«����u�4�&§�­6���u� ­4�Û¥Ü�vð���³i¤v� ±u�j®�� ¤�©�°�±u��©ª¹-¢£�v§ª¤&ä÷¦\�¸ñ´ *­H¹E�u�vÄ «��v­~�u«��
®E¤v�*�v�4 ¡�"¢ª��«��¸�ö©���î��u± ��­ß�u«��À¹E�u�vÄ ³i°��6��«��u�j�\¥Ü�\¢¬³i� ¤vÄÖ��«���®� 7®E���/ñ� 7­ ¶£Ë_«� *­»³i¤v�4±��Ì�&± ��­
�v­»�¾©��u³i¤�±�°�­4 *§�¨¾³i¤v�4±��t³i¤v�~�u«��Ì�  7¨& 7©ª¹E�u�vÄ ÄÌ¤�©��u¯��v§�©ö��«����4�u³i¤&�4�²��«��t³i�4�uàM°��u§�±}¢�­ «� 7³g�u­
©�¤\¥Â§�¥Ü�v� ©�¶���°�±/«���©�¤\¥Â§&¦4­4«� 7³g�ö¤&³��u«���¹��}���/�u�4¤&§¬³i� �uàM°��u§�± ¢� 7­��4¤v°��� 7§��u�5¢¬¤&¹�­4�u�º���u©� 7§
�u�*�u± ��� ¤v§H�  7§�¨&­p�v§�©�­4�u�º���u­��&­p�v§� 7Ä�®�¤&�6�u�v§��p��¤�¤v��¤&³�®�� ¤v¹� *§�¨B��«��� *ÄÌ®E�u©��&§�±u�u¶�âH­9�S� �u­4°��5��¯
��«��j 7§�­6���&¹� 7�* 5�"¢���«�� �u­4«�¤&�7©Ú 7­�©�� �����4Ä� 7§��u©Ù¹-¢¾��«��Â±�¤v°�®��* 7§�¨�¤v³���«���ÎÌ�&§�©Ë}ÀÇÜÄÌ¤�©��u­4¯á�v­
 7�*�7°�­º��� �/����©À 7§×��«��Â�*�u³g�Â®��*¤/�Â¤v³áÃ2 *¨v¶pýv¯µEº­4�u�»¹E�u�*¤>¥ ³i¤v��©��uØ�§� 5�u 7¤v§�­_¤v³á®��v� �vÄ�� ���u� ­�F ¶

Ë_«��H­4®��&±u��±)«��&�4¨&�H¹-¢O ¡��­ �u�7³9�v�7­ ¤j­ «� 7³g�u­$�v�*�M�u«��S³i� �uàM°��u§�±u *�u­2©�¤\¥Â§�¥Ü�&�4©�¯9�v­_ 7�*�7°�­º��� �/����©
 7§ �u«��¾�4 7¨&«-�À®��7¤¸� ¤&³SÃB 7¨v¶_ý&¶ Ë_«��¾¤v§��¡¢ � ñ�±u�u®&�u 7¤&§� 7­²�u«��¾�vüu *Ät°&��«��&�$ÎªÄ�¤�©��u¯�¥Â«� 7±/«
©��u­ ±u�4 *¹E�u­��u«��jÄ�¤/�u 7¤&§�¤v³���«���¹�°�§�±/«��&­H��¥Â«�¤&�7�u¯á�v§�©�¯E�u«��u�4��³i¤v�4��¯p 7­�§�¤/�{ *§=î�°���§�±u�u©¾¹�¢
��«��O­ ®��v±��O±/«��&�4¨v�Ù�/�O�v�*�7¶ Ë_«�°�­ ¯S *§Ú��«��O®��4�u­ �u§�±u�À¤&³S­ ®��v±��O±/«��&�4¨v��¯B��«��¾ÎªÄ�¤�©��×¥Â 7�7�
±u¤&°�®��7�ã¥Â 5��«×�u«���}ÀÇ²Ä�¤�©��»�/�Â�t«� *¨v«��u�_±�°��4� �u§-�H 7§����u§�­4 5�"¢O�&§�©×��«��u� �u³i¤v� �~��«��_�u«��4��­4«�¤&�7©
 7­B�4�v *­4�u©� 7§²�u«��_®�� �u­4�u§�±u�$¤&³�­4®��v±u��±)«��v�4¨&�u¶$Ë_«� 7­2 *­ã *�7�*°�­6�u�4�/�u�u©j *§²��«��_�*�u³g�Û®��*¤/�Û¤&³�Ã2 *¨v¶�ÿ&¶

ï �}�{°�­H¨&¤À 7§ªÄ�¤v� �j©�� �u�v *�7­�¥Â 5��«ªÄ��/�u«��uÄ��/�u 7±u­ ¶jË_«��²�u�4�v§�­6���u� ­4�j©� 7­4®��7�v±��uÄÌ��§-�XïQE=²ZF
¤v³B�t®��v�º�� 7±��7�H�¸�S�u«��»­6¢�§�±)«��4¤/�u�4¤&§O®�«��v­ � ² ­4�¸�� *­4Ø��u­���«��Â��à�°��¸�� *¤v§¾¤v³2Ä�¤/�u 7¤&§7t

º a ïQE=²ZF
º � a [ ± að ïQE_²äF2ô � E=²ZFg[Âñ í E_²äF�Å ïQE=²äFg}%òïQE=²äF Ê´� ET�v¶7Ï�F

¥Â«��u� � ± ð "7EºÏ��/F_ *­B��«��H°�§�®E�u�6�u°��4¹E�u©Ú¹��}���/�u�4¤&§�³i�4��à�°���§�± ¢O�v§�©���«��Â­ ÄÌ¤�¤¸��«Ú�v®�®�� ¤\ñ´ *ÄÌ�¸¦
�� *¤v§ ³i¤v�Ü��«��Ú¹��}���/�u�4¤&§ ¤v­4±� 7�7�*�/�u 7¤v§�­Ì«��&­Ì¹E�u��§��v®�®��7 *�u©�¶�Ëá¤� 7§�±u¤v� ®�¤&�4�¸����­º¢´§�±)«�� ¤/�u�4¤v§
¤v­ ±u 7�*�7�¸�� 7¤&§�¯M�u«��»³i°��7���u 7Ä��H©��u�  5���/�u 5�������&ð��u­B��«��»³i¤&�4Ä

º
º � ô ó

ó �
[ ± ­�ó

ó ²
� ET�v¶u��F

¥Â 5�u« ± ­j"¤E6Ïj�/Ft¹��� 7§�¨Ù�u«��À­6¢�§�±/«��4¤¸��� ¤v§
³i�4�uàM°��u§�± ¢Þ¶�Ë_«��¾�  7¨v«��4¦4«��&§�©
­4 7©��À¤v³�·�à�¶�ET�v¶7Ï�F
±u¤&§-�u�v 7§�­B��«��ß��� �v§�­º���u�4­ �»©��4 ¡�´ *§�¨t³i¤v� ±u�u­4¶_Ë_«��ÂØ��4­6�������4Ä  7­B��«��_�u�4�&§�­6���u� ­4�ß¥Ü�&ð��»³i¤v�4±��

×2Ø�Ù�Ú�Û�Ü¹ô Y/ßM^"lKa�àMzp|-^2a6r6b)q-`6�)^"r6`;^2n9bd{/^álK[/r6x}^á`6|�dglKa6`�]_[/`6a;efh~a;|-^ábdE"df]~k-a;|-b/eÑZ~]_[uw-^pw-[>npqun�b/r;w�c-k-a
q-[)apa6|-^�[)a6|-^}rá]_[uw-^"`\yZiiq�`6a6b)c-dfefdgaih_[ux"x}k-r6`2np|-^"qÂa6|-^hZ�b)q-wõT�YB]_[�w�^"`á]_^"^}aánpdfa6|H^"b)x |H[)a6|-^"r\yäfádfs/|ua�à
zp|-^H`6��b/x"^"o7x3|-b/r;s/^»lK[/r6x}^²dfqÌa6|-^Hb/c�`6^"q-x}^»[/lma6|-^Hn�bc{/^Sl�[/r;x"^"`_`;|-dfl�a6`_b)ege�]_[uw-^"`_w-[>npqun�b/r;w�npdfa6|Ìa6|-^
^�åux"^"��a6df[/q»[)lMa;|-^hZ_]_[�w�^)y



Þ�Á

� E_²äF2ô òSó^C a ¸ a
� x ½

ö Ï ö
x � Ó Åø÷õE_² � F´}ù÷õE=²ZF4Ê í E_² � F�òï�E_² � F º ² � � ET�v¶7É�F

¥Â«��u� �öò²ó� 7­��u«���§�°�Ät¹E�u��¤v³_®��&�6�u 7±u�*�u­» 7§ö��«��À¹�°�§�±/«�¯ú� Ó ��«��Â���4�&§�­6�����4­4�Ü¥Ü�&ð��À³i°�§�±}¦
�� *¤v§�¯h÷õE=²äFã��«����7¤&§�¨v ¡��°�©� *§��v�B®�¤&­4 ¡�� 7¤&§£¤&³´��«��t¹E�u�&Ä ®��v�º�� 7±��7�u¶tË_«���­4��±u¤v§�©Ù�u�u�4Ä  7­~�u«��
­4®��v±u� ¦4±/«��v� ¨v��±�¤v§����4 *¹�°&�u 7¤v§�¶�nÕ�O 7­�®�� ¤v®E¤v�º�� 7¤&§��v�ã��¤ö��«��¾�7 *§��u�&�t©��u§�­  5�"¢ í E=²ZFÌ�&§�©��u«��
©� *­4®��*�v±u�uÄ��u§��ö� �u�7�¸�� 5�����5¢���«��Ú�7¤�±u�&�S¹E�u�&Ä ±��u§-�u�u�ÆïQE=²ZFN}ûòïQE=²äF ¯~¥Â 5�u«��u«��¾±u¤v§�­º���&§-�;ñ
�4��®��4�u­ �u§��� 7§�¨���«��Â­ ®��v±�� ¦\±/«��&�4¨v��­6�u�4�u§�¨¸��«�¶

Ëá¤¾­4¤&�5���²��«��t®��4¤&¹��7�uÄ à�°��v§��� 5�u�/�u 5���u�¡¢Þ¯�¥Ü��� ñ�®��v§�©Ù�u«���¤väE­4� �Ì *§-�u¤���«��t­º¢´§�±)«�� ¤/�u�4¤v§
«��&�4Ä�¤v§� *±u­�E6¤&�S�&üu 7Ät°&�u«��v�*­�F+t

ïQE=²g�
��FBô!C ��ü~��ý � ��ü+þ � Ì
ÿ�� � Ì

ï ÿ C ü ÿcÏW� ET�v¶7Í�F
¥Â«��u� �¬��"¤E6Ï��/F» *­��u«��t±u¤v�*�7�u±}�� 5���²³i�4�uàM°��u§�±}¢Æ­4«� *³g��¶Én"§��u«� 7­²�v 7�º¦\¹��v¨¾ÄÌ¤�©��u�7¯á�v�*�2®��v�º�� *±u�7�u­
�4��­4 7©��Â�¸�S�u«��j��©�¨v��¤v³9�u«��j¹�°�§�±)«¾©� *­6�u�4 7¹�°&�� *¤v§� *§×��«����7¤v§�¨v 5�u°�©� *§��v�á®�«��&­4�j­ ®��v±��u¶Æ'H¤¸���
��«��/�O¹E�u±u�&°�­4�¾¤v³���«��O­ à�°��v�4�}¦;¥H�u�7���v *�6¦4¹��v¨�Ä�¤�©��u�7¯B�u«��u­ �O­º¢´§�±)«�� ¤/�u�4¤v§
�&üu 7Ät°&�u«��v�*­j�&�4�
­4�* 7¨&«-�u�5¢ö©� 7äE�u�4��§-�Û³i� ¤vÄ ��«���±u¤&§-���u§��� *¤v§��&��¤v§��u­4¶_Ë_«����\���u�4�&¨v��¤väE­4�}�Ü�/���u«��S­º¢´§�±)«�� ¤/�u�4¤v§
®�«��&­4�¬²  7­B��«��u�4�u³i¤&�4�»¨v ¡���u§À¹�¢

òïQE=²ä�Ë�jF2ô Óa Å ïQE_²g�Ë�jFg[;ïQE=}¬²ä�Ë�jF4ÊMô!C ��ü~��ý � ��ü+þ � Ì
ÿ�� � Ì

ï ÿ ±u¤&­ y ²ªõ ET�v¶7þ�F
ÃE¤v�*�7¤\¥Â 7§�¨t¹��v­4 *±u�v�*�5¢�ÌS��³i¶ãÅ7Ç/Ï&Ê7¯9·ãàM¶µE_�&¶7Ï�FB���4�&§�­4³i¤&�4Ä�­H 7§���¤��v§Ú�u 7¨&�u§-���&�7°��H��à�°��¸�� *¤v§�¯

�
± ­ } y ï ÿ ô!}�� Ì

��� � Ì
ï � E�� ÿ�� [
	�� ÿ
� F õ ET�v¶u��F

½H�u� �u¯M�u«��»±u°�� �4�u§��Ü®��&�4�&ÄÌ� �u�u�_ 7­B¥Â�  5� ���u§¾�v­
� ô òSó^C a ¸ a � x

Ï�� a ± ð ± ­ ½ � x õ ET�v¶7ý�F
Ë_«��ß¥Ü�&ð��»ÄÌ�¸���4 ¡ñ ���7�uÄ��u§���­$�&�4�ß��«��u§¾¨v 5����§O¹�¢

×2Ø�Ù�Ú�Û�Ü�� Y�ßM^}l�a�à �Odga;|Ha6|-^$a6r;b/q-`;�/^"r;`6^_`6��b/x"^"o7x3|-b/r;s/^_l�[)r6x"^$b/w�w-^"wja6[�a;|-^$n9bd{/^�l�[)r6x"^}`4�÷b)ege�]_[uw-^"`
^�åux"^"��apa6|-^SZ~]_[uw-^pb)r6^á`;|-dfl�a6^}w�w-[>npqun�b/r6w��¸a;|�k�`9r;^"�uk-dfr6dfq-s$a6|-^SZ�b/q-wVT�YÝ]_[uw-^"`�a6[ãx"[/k-��eg^mb/a�b�]$k-x3|
|-dfs/|�^"r_x"k-r;r6^"quaHa6|-r;^"`6|�[/efw�yWfmdfs/|ua�àA�¾|-^"qÀ`;�-b/x"^Âx |�b/r6s)^»r6^}b/x3|-^"`Sa6|-^»x}r6dfa6dfx"b)ep�>b/efk-^H[/l�� x¾Bv�Ea6|-^T�YB]_[uw-^2dg`�`6|�dglKa6^"w»b>n�b>h$l�r6[)] a;|-^hZ_]_[�w�^ácuh�`;[_]~k-x3|Ha6|�b/apa6|�^"h�w-[_q�[/apx"[)k-�-ef^2b/quhu]_[/r6^�y



Þ;ñ

� ÿ
� ô �x º ² Ï
x º ² � × Å ÷õE=² � F´}ù÷õE=²ZF4Êu±�¤v­¼E y ²ZF�±u¤v­GEtÀÖ² � F�� ET�v¶7ÿ�F

¥Â«��u� �×��«��×¥Ü�&ð��¾³i°�§�± �u 7¤v§  7­t®�� �u­4��§-�u�u©
�v­ �ÇE¨÷DFÌô � x × E¨÷DF²¥Â 5��« � x ­4���6�� 7§�¨ª�&­Ì�
§�¤&�4Ä��v�7 *üu 7§�¨t±u¤v§�­º���&§-�u¶_Ë_«��j­ ®��v±u�}¦\±/«��v� ¨v�»®��&�4�vÄ�� �u�u�

	tô � ± ð
Ï�� ± ­ ET�v¶ Ç¸Î	F

 7­_��±u°�� �4�u§��4¦4©��u®E�u§�©��u§��Ü�4�¸�� *¤t¤v³9�u«��» 7§�±u¤&«��u� �u§-�~��°�§��Â­ «� 7³g�
� ± ð ô ñ íÏ ± ð ET�v¶ Ç&ÇjF

��¤Ü��«��Â±�°��4� �u§-�H®��v� �vÄ�� ������� ¶_Ë_«��j­ ®��v±u�}¦\±/«��v� ¨v�»Ä��/���  5ñÆ���7�uÄ��u§���­��v� �
� ÿ�� ô!H ÿ
� }RH ÿ�� � � ET�v¶ Ç¸Ï	F

 7§×�u«��»�v­4­ °�Ä��u©��& 7�6¦4¹��&¨Ì©� *­6�u�4 7¹�°&�� *¤v§�¶
r  ¡��«�¤&°&�j¥H�vð���³i¤v� ±u�u­4¯Ý��«����u *¨v�u§����v�7°��Ì�uàM°��¸�� 7¤&§£�*�u�v©�­���¤{��«���Ä�¤�©��À¹E�u«��\�� 7¤v��®��4�}¦

­4��§-�u�u©  7§ ��«�� �  7¨v«�� ®��*¤/� ¤&³¾Ã2 7¨&¶Àýv¶ ÃE¤v�Ú�u«�� ­4 *ÄÌ®��*�u­6��­6�u�u®&¦4�7 *ð���¥Ü�&ð���³i°�§�± �� *¤v§
× E ÷DFÀô��¤E ÷DF��v§�©Æ¥Â 5��«�¤v°&��­4®��&±u�¾±)«��v�4¨&� E�	�ôÑÎ	F ¯��u«���Ä�¤�©��¾±u¤v°�®��7 *§�¨£ *­t­4«�¤\¥Â§  7§
��«��H�7�u³g�H®��7¤¸�Â¤v³pÃ2 *¨v¶9ýv¯�¥Â«��u� �~��«��_�u«��4��­4«�¤&�7©À *­�� ô�Î÷õL���v¶A'H¤\¥ ­4®��&±u�»±)«��v�4¨&�» 7­$ *§-�u�4¤¸¦
©�°�±��u©�¥Â ¡��«×��«���­4®��&±u� ¦4±)«��v�4¨&�j®��&�4�&ÄÌ� �u�u��	Àô�É&¶�r��j©�¤Ì­ �u�j *§t�u«��j�*�u³g�Â®��*¤/�j¤v³2Ã2 *¨v¶pÿ
��«��/��¯E¹E�u±u�&°�­4�ã��«���}ÙÇ_Ä�¤�©��� 7­�­4«� 7³g����©Ì©�¤\¥Â§�¥Ü�&�4©�¹-¢���«���­4®��&±u��±)«��&�4¨&�u¯÷��«��_ *§�­6�u�v¹� *�7 5�"¢
��«��4�u­ «�¤v�*©Ì«��&­$¹E�u�u§Ù®�°�­4«��u©Ì°�®���¤�� ô Ç)õ*Ï&Íj�&­$±u¤&ÄÌ®��&�4�u©Ü¥Â 5�u«»�u«����7�u³g�Û®��7¤/�H¤v³9Ã2 7¨&¶�ý&¶

ÃE°��º��«����_ 7§�±u� �u�v­  7§�¨²�u«��»­4®��&±u� ¦4±)«��v�4¨&�»®��v� �vÄ�� ���u�B�u¤�	�ô�Í&¯�¥Ü�»­4���Â *§×��«��»�4 *¨v«��Â®��7¤¸�
¤v³BÃ2 7¨&¶pÿ»�u«��/�jÄÌ¤�©��u­SÎ��v§�©Ë}ÀÇ²©�¤À§�¤/�jÄÌ�u� ¨v�»�v§�¢ÆÄ�¤v� �u¶/r «��/�{ *­_§�¤/�j­4«�¤\¥Â§ª *§t�u«��
®��*¤/�ö *­»��Ät°�±/«ª«� 7¨&«��u�»§�� ¥ �u«��4��­4«�¤&�7©Ú¥Â«����4�Ü��«���Î�Ä�¤�©��À±u¤&°�®��*�u­ß¥Â 5��«ö��«��ÆÇ�Ä�¤�©��
 7§�­6�����v©�¶_Ë_«� *­_§�� ¥���«�� �u­4«�¤v�7©¾ *­B���u�6¢OÄt°�±/«ÀÄ�¤�©��u�9©��u®E�u§�©���§-�u¶�n}§×�u«��H®�� �u­4�u§��ÂÄ�¤�©��u�7¯
 5�S©���®���§�©�­_­6�u�4¤&§�¨v�¡¢ ¤&§���«��²§�°�Ät¹E�u��¤&³pÄÌ¤�©���­_ 7§�±u�*°�©��u©� 7§Ü��«��~��� °�§�±u�¸���u©ÀÄ��/�u�4 ¡ñ´¶~Ã�¤&�
��� °�§�±u�¸�� *¤v§��/�{Ä�¤�©��u­ � y � ôð�&Ïv¯´��«� 7­H§��}¥ ��«��4�u­ «�¤v�*©ª 7­H�¸�Ù�*�u�v­º�{�¾³i�v± �u¤v�H¤&³Q�&ÎO«� 7¨v«��u�
��«��v§ö¥Â«��u§�­4®��&±u�t±)«��v�4¨&�t 7­»�v¹�­4�u§���¶�â ©��u®E�u§�©��u§�±u�t¤&³á��«��t±u�v�*±u°��7�¸���u©Ù�u«��4��­4«�¤&�7©������
¤v§Ü��«��_ÄÌ¤�©������ °�§�±u�¸�� *¤v§�§�°�Ät¹E�u� � y � ¥Ü�v­�³i¤&°�§�©À�&­�� ��� � � y � Ó5b aß³i¤&� � y � � Ç¸Îj�v§�©Ì� ����§
¥Ü���vð��u� ¯

����� � � y � ÓTb ø � ET�v¶ Ç��	F
³i¤v�$Ç/Î � � y � � �&Ïv¶~Ë_«��$©� ¡���u�4¨&�u§�±u�B 7­á±u�v°�­ �u©j¹�¢»��«���³i�&± �m�u«��/�á��«��$ÃE¤v°��  7�u�p±�¤vÄ�®�¤&§��u§���­
¤v³B�u«��t­4®��v±u�À±/«��&�4¨v�� 7§�·�à�¶�E_�v¶3Ç/Ï�Fj©�¤Ú§�¤/�À�4¤v�*�2¤vä
�¸�ö«� *¨v«�³i�4�uàM°��u§�±� 7�u­ ¶OËá�vðM 7§�¨O *§-�u¤
�v±�±u¤v°�§�����«��¾Ø�§� ¡���×���v�*°��¾¤v³~�u«��¾�4�/�u 7¤�¤v³~�u�4�&§�­6���u� ­4�¾¹�°�§�±)« ­4 7ü�� Ø � �u¤£�*¤v§�¨& 5��°�©� 7§��&�
¹�°�§�±)«
­4 *üu� Ø w ¯�¥Ü�¾�u­6�u 7Ä��/�u�t�u«� 7­t� ¤v�*�_¤vä �7 *ÄÌ ¡�ö�&­ � y � È Ø � " Ø w È ÏvÎ&ÎÚ��¤�Ç/Î&ÎvÎ�³i¤&�
�"¢´®� 7±u�&��«��v©�� ¤v§�¹�°�§�±/«��u­4¶_·´ñM��� �v®E¤v�*�/�� *¤v§Ú¤v³���«��H©��u®E�u§�©��u§�±u�H·�à�¶µET�v¶3Çj�	F_ *§-�u¤²��«� *­$�&�4�u�
¹��  7§�¨&­���¤¾�Ú±u¤v§�±��7°�­  7¤v§ö��«��/�j�u«����v± �u°��v�´��«��4�u­ «�¤v�*©£±u�&§�¹E�ÌÏ{��¤����u 7Ä��u­H«� *¨v«����_�u«��v§
��«��H�4�u­ °��5�H�4�u®E¤&�6����©À³i¤v� � y � ô��&Ïv¶���¤t³i¤v�Ý��«� *­$­  7Ä�®��7 *Ø��u©Ü¥Ü�vð��}¦\¹E�u�&ÄùÄ�¤�©��u�*¯M��«��H­4®��&±u�
±/«��v� ¨v�H *­ã³i¤&°�§�©×��¤�¹E�H�v¹��*�~��¤� 7§�±��4�u�&­4�~�u«��SË�³ Î n´�u«��4�u­ «�¤v�*©À¹�¢O�t³i�v± �u¤v�$¤&³pÍvÎ²�u¤öÇ/Î&Îv¶

µ²§��7 *ð��Ù��«����*¤v§�¨& 5�u°�©� 7§��v�jÄ�¤�©�� ¦4±u¤&°�®��7 *§�¨  7§�­6���&¹� 7�* 5�"¢ ¥Â«��u� �Ú��«���¹�°�§�±/«�Ä��\¢�Á}°�­º�
�7��§�¨/�u«��u§��&­~��«��j¹E�u�vÄ ¹E�u±u¤vÄ��u­�°�§�­º���v¹��7�j��­4­4��§-�u 7�v�*�5¢À¥Â ¡��«�¤&°&�{�*¤v­4 *§�¨À¹E�u�&Ä ®��v�6�u 7±u�*�u­4¯
��«� 7­ß��� �v§�­º���u�4­ �t 7§�­º���v¹� 7�7 ¡�"¢� 7­»©��}���&­6�u�/�� *§�¨�æ~�v­�­4¤�¤v§��v­��u«��Ü��«�� �u­4«�¤&�7©� 7­»�4���v±/«��u©�¯9�u«��
¹�°�§�±)«¾©� *­4�v®�®����v�4­ ¶SË�³ Î n~ 7§¾�u�*�u± ��� ¤v§¾Ä��v±/«� 7§���­$�v� �»°�­4°��&�7�¡¢Æ©��vÄ�®E�u©�¥Â ¡��«¾�É>¼, :�(;-æ4"! ,



Þ��
³i�u�u©�¹��v±/ðS­º¢´­º���uÄ æ� *¶7�u¶*¯/��«��ãðM 7±/ð��u�9 7­p�7¤�±��/����©j�/�ã�&§j� ����§ÂÄt°��5�� *®��7�á¤v³�ÿvÎ$#á³i�4¤vÄè�u«���®� 7±/ð�°�®
Å7Ç��vÊ*¶_Ë_«� 7­~ 7Ä�®��7 *�u­´��«��H�&©�©� ¡�� 7¤&§À¤v³á���u�u�4Ä&%�òïQE=²äFÝ��¤²�u«��H�4 *¨v«��4¦4«��v§�©O­  7©��²¤v³p·�à�¶ÔE_�&¶7Ï	F ¯
¥Â«��u� �'%  *­á�u«��»¨v�v *§¾¤v³���«��H³i���u©�¹��&±)ðt­º¢´­º���uÄ�¶ 'H¤/�u 7±u����«��/�_��«��H�4�u�&± �� ¡���S³i���u©�¹��&±)ðt�&± ��­
¤v§Ù�u«��j±��u§-�u�u�_¤v³���«���¹�°�§�±/«��&§�©ª 7­9450)(Z3Z:0-G,S¥Â ¡��«��u«��j®��v�6�u 7±u�*�j©� *­4®��*�v±u��ÄÌ�u§���­Ëæp«��u§�±��
��«��»�u�u�4Ä � �u�v± �u 5���u¶�nÕ�»��«����4�u³i¤&�4��ÄÌ¤�©� *Ø��u­ß��«��Ì¹E� �u�/��� ¤v§ ��°�§��Ì¹�¢¬ 7§���� ¤�©�°�±u *§�¨¾���u°�§��
­4«� 7³g��¶�Ë_«�°�­4¯á¤v§��¡¢O�u«��tÎ�ÄÌ¤�©��t *­S�&äE�u± ����©ª¹�°&�j§�¤/�H�u«��j¤¸��«����HÄÌ¤�©��u­4¶�Ë_«��j *§�­6�u�v¹� *�7 5�"¢
��«��4�u­ «�¤v�*©�±u�&§���«��u§�¹E��� �v *­4�u© ¹-¢ ®��4¤v®E�u� �5¢�±/«�¤�¤v­  7§�¨ö��«��Ú­6�u�4�u§�¨¸��« �v§�© ­  7¨v§ ¤v³~�u«��
³i�u�u©�¹��v±/ðª¨v�& 7§*%Ö­4¤Ù�u«��/����«��ÙÎ�Ä�¤�©��À«��&­j�+()<0- 4'-æ4"!�,Ù­4«� *³g��¶�Ë_«��À­4®��v±u� ¦4±/«��v� ¨v���u°�§��
­4«� 7³g�S 7§t��®��4¤¸��¤v§ÙÄÌ�&±)«� *§��u¯M�v­~©� 7­ ±u°�­4­ �u©��v¹E¤\���u¯E±u¤v§�­º�� ¡��°&�u�u­��Â§��/��°��4�v�E *§-���u� ­4�~�4�u�&± �� ¡���
³i�u�u©�¹��v±/ð�¶

Ò»§��_¤&³���«��_�&°&��«�¤v�4­�E6âH¶ª�_°��4¤\�gF2� ñ�®��4�u­ ­4�u­�«� *­2¨v� �/�u 5��°�©����u¤j���*�\����ÑH�&§� 7�*¤\�ö�v§�©U³ª *ð���_�7�&­4ðM 7� ¥Â *±uü�³i¤v��³i�4°� ¡��³i°��9©� 7­ ±u°�­4­  7¤&§�­4¶

� í Ä í�� íÚ�ç�Æí�ë

,.-0/.-�1�-�203 46587946:�/.-�1;-�:=<?>A@�BDCDCFE.GIH=J
KL@NM;O"PQC�R=GIS�O"PUT?V�>N@XW�CDY.HZ<?YQ>FO"GIB�[\C�]^BDBFC
[_C
>AY.O"@.>;`�@.HaMbC
>AC�H=BDCX:
c - d6e.fhg9i8jk4ml�nmo84p3�qZ:mi8r^sQt8sQ5$:L/.u$58swv.vaxkv.yQ:p,Qe.e.z.{9-

v.-�|�P.Ch}�~��
]�BDBDC�[\C�>AY.O"@.>0�0C�KDG�J
H�R=O"V�E.���?C9W�@.>DOI:�i8s c j
-�,Qe.e.�.:6���?��-
f.-�T?R6R=��]��0C�S
O���C
H=C�>AY.O"GI@.H��0C�V�O">A@.H�R6@.V�>ABDC�Mb@.>�T?V�>A@aW�Cb:���463�-;f.:���o8s��?i$i��=sQlFo$5$��lX�Q3

i8j
u$t8�Q:=�Di$�^� �.e.�hv.f.�hyZ¡Q�.�Z�.e.�hv.fQ�¢y�y.¡.e.-
d6-�]��0C�£
C�[\@aW6¤hC�H6Om<?[\Y.H�Mb@Q>?O"P.C��mC
>F¤hGI[_YQ¥�<¦>A@.O"@.HZR6@.V�>ABDCX:.�¦t$-.i$-�§�463�q¨sX7
:.©.sXª
qZ��3��X«h1�s c 4.ª9j

��¬­xkv.�.v.,Q-
¡.-0��sQ��3�:Z�¦-�:Z�.5$t®i$lDo$58sQ3�3�:�¯ -�:Z°��?1;�±1�s c 4Qª9j���§�xk1;©�².y.eax"d6zQ:¢,Qe.y.e.³���sQ��3�:¨�'-���-�:��.5$t

i8sX797
3 sXª8:�2�-�¬+-�:��?C
£�´�R6B�GI´�µ9H6KFO">D´I��¶=· :�d6vQe+gk,.e.y.¡.{k³��L46u87k7
�aª
t$:�¸�-�:�°��?1;�¹1�s c 4Qª9j�º��a«
�A�D².1�©�²X�D5�j
-�².�.¡Xxkv.:m,.e.�.¡.-

y.-0»?3�u$q�:L¬¼-�20-�:�©�� jk½X¾.sXª
�.3�t$: ¸�-�§�-�:�º��.58¾.sQ5�«$ª
u$5$58sXª
:�/Q-�:L¬¼�.lNsXn¿:À1�-�/.-�:À¬­sXª9ª
��3�3�:m©�-��?-�: ��sXª
��:
©�:?��o$�ÁsX7979sQ5$:�§0-�20-�:¿¯
�Q3 79j9ª94pqZ:?»m-�º�-�:�Â�ª
� Ã�5$:^/.-��?-�:¦��¾6:^��- Ä'-�:^Å����.5$:;Æ�-��^-�:¿¯Ç��3�t$qZ�.5$:
¸�-�:m�.5$t�»�ª
��lDo$�aª
t$:m�^-�20-p/Xª
-�:L<¦P.�ÈKF´��¦C�£�´�R�|�]^BFBDC�[\´ÀÉ^CFY.¤hKk:$Ê�:��.yXd6v.�.,Ug9,.e.e.eQ{9-

�.-0��4.« �.:���-�:�¬¼�.lFo$��t$�.:^i$-�:��.5$tË¬­4.ª
��:LÄ'-�:^���?�Ì�?4.j9sQ:�,.eQe.��g9u$5 c u8« 3�� 7
o8sQt${9³0��4.« �.:���-�:
j
o8sX79s c ª94mlNsXsQt$��58¾.7
³���4.« �Q:���-�:�C�O^Y.[Í:�<?P.�ÈKD´�R=B
G�´�µ9H6KFO">D´�:mÎÐÏ :LvQe.z.zhg9,.e.eQe.{9-

z.-0Â�ª
�ÁÃ�5$:�/.-��¦-�:���� R6�ÈKFO"C
¤Ñ`�@.H6KFGIE.C
>NYQO"G�@.H6K¦M�@.>ÒY)Ó�V�@.HÇ`�@.[I[\G�EQC�>Z<¦>N@QO"@.H���>DG�£
C�>�R=�ÈH=Ô
B�P.>A@.O">A@.H6K9:m©.sXª
qZ��3��X«Òª9s c 4.ªkjU©���Õ�yQy.e.:m,.e.e.zQ-

e.-0¬¼�.lFo$��t$�.:^i$-�:^�.5$tÖ�×n.sX¾6�.q���:?¬¼:�:�<?>A@
BFCDCFEQG�H6J�K�@NM�Ø�@.>DÙ�KDP.@aWÚ@.H�R.W�Y.BDC¼`�P.Y.>AJ�C�<?P.�ÈKDG�B
K
G�HÛ~�GIJ�PÒµ9H6O"C�H6KFGIO"�Z~0Y.E.>A@.H)�^GIH=J�Kk: c -��Qf.:��?t$-Àº�u$lXlX� 4p:�2�-�Ü0-�:��Q5$t�¯ÛsQ58¾6:Ý¯Ç-��;-�:�g9i$o8sQ3 jksXª
��7
3��.5$t$:��?sXr�Ä�4.ª9n¿:�¬¼�F�Zd.xk�.:�,Qe.e.z.{9-

,.�Q-��^3��a79n¿� sXrU��lN½Q: ¬+-�:L�mY.KFO�~0CDY.E.Ô�O"YQG�[Àµ9H=KDO"Y.¥
G�[\GIO"�ZÞ�G�O"PÒR.W�Y.BDCÖ`�P.Y.>AJ
CX:L<¦P.�ÈKF´��¦C�£�´¦RÀ|�]^BFBDC�[\´
É^CFY.¤hKk:Àß�:m�adQd6v.�.,hg9,.eQe.z.{9-

,.,Q-�¸��.5$��3 4Èà¼�'-�:^�.5$tá»psXª9sXà.sQt8sQ5�j979sXà¿:��?-�:�R6O">A@.H=JÒ~0CFYQE.ÔD|pY.GI[?T�â¨CDB�O�Y.H6E)��CDBD@.VbWp[_CDE¼Ó�@
E.C�K
G�HÛO"P.CZRÐW�Y.BDC�ÔD|�G�¤hCZ�0@.¤hY.GIH$:�<?>A@�BDCFCDE.GIH=J
K�@×M¨ãåä¿O"P�µkH=O"C�>DH=YQO"G�@.H6Y.[¦`�@QHDM�C�>AC�H6BFCU@.H)~0G�J
P
T?H6C�>AJ��Z]^BDBFC
[\C�>AY.O"@.>DK9:.æ -�,.,.yQf�g9§0�.q�« ç8ª9¾6:m,.è.èQv.{9-

,.vQ-�¸��.é$ê�ë 4Èì¿:Ýí'-�:��.é$t¼îpsXï9sXìQsQt8sQébð9ñksXìm:¦�?-�:?�mCDCFE.¥DY.B
Ù¢KD�ÈKFO"C
¤�M�@.>ZC
[\G�¤hGIH=Y.O"GI@.H)@×M­O"P.CÛ|�ÓË`�µA:
��V�B�[\´�µ9H6KFO">D´ÀY.H=E�Ó�C
O"P.@�E.Kk:=òÒ¶6óÀß�: ô.ôhg9,.è.è.ôQ{9-

,.fQ-�õ�ç8ð
ö$÷mõ�ø�÷mù�ú¦õ�û�õ�üXæ=ýQï9ð�þ�ú?î�ÿ��������	�aÿ�
	
.÷��Qè	�	�	
����QüXï9ñ
÷��$ø�÷��������������� "!�#%$��'&)(+*,*�*-��.	��/
0  "��12�435������12�%��. 0 �	�768��!�&%�%���%!����b÷�æ ø:9	;	�-<>=@?Xñ
ö$ê�éBA.ð9ýpé$÷��.è��.ô	C+
ED�ýQð9ð9üXï
÷GF^ø�÷H(+*,*�*JI���.	!�$�K
L�M �%12KON��% PK�÷�Q-R�S�T�U ÷V
	�Qè	�W<+�.è	�	9�C+
��X�.üXï9ñ8÷��$ø�÷pù;ú?õ�û õ�üXæ6ý.ï9ðUþ ú?î¿ÿ�9�
	�Y�.è	�[Z6ø


