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Ú�Ô»Þ±×�Ü»æRÞ±×_Ú�Û±Ü�Õ�Ú�ÔdÚ±àS×�Þ_é8ó­Ý�Û±àE×�Þ�×_Ú�Û�Ü�Õ�Ú�ÔdÚ�àE×�Þ_ï[á6Ü�Û�à¥áSÖíÜEÚ�÷[Þ
Ô»ÝRã�Þ±ëSáEáEÖ�ÜEÚ±÷[Þ"àRÔ#ä�×	Þ±Û�ÔCÛ�×�Þ_é��ZÞ�×_Ú�Û±ÜdÕ7Ú�Ô�Ú�àE×/ü�����
��������Qý
â�Ù�Ö�ÖiÛ±àE×QÕ±×�æeÜdÕ±×/Õ�×_òdëEÙ�Õ±× ��
! "�-×�ß�Û�Õ=Ô¡Þ±Û=Ô»Û±×�áEÙ�Û±Þ�#CáEÖ�ÜEÚ�÷«ï6ÔCÞ è
Þ�ëEç/Ù�ÝEî
Û±à6ÔCÛ7Þ�ëEáEáEÖ�ÜEÚ�÷NÞ�àRÔ#äd×µÔ�çµÔ#ßEÙ�ç7ëEç ÜCæ �
Þ±Û�ÔCÛ±×QÞ_é
ÿ�à[ëEÞ-Ô»Ý
ü$�%��
& �'���[ý ëSÞ±ëRÔ»Ö4Ú�Ô�Ú�àE×¥Ô»ÝRãµÔ>ü�����
����(����ý8Þ�×_Ú�è
Û�Ü�Õ¥Ú�ÔdÚ�àE×/Õ±×_òdëEÙ�Õ�×µÔCØEØEÕ�Ü#ßEÙíçµÔ»Û±×�Ö�å�Û±àS×/Þ=ÔCç/×/Ý[ëEç�á6×�Õ7ÜCæ
Û�ÔCî¥Ô»ÝRã�Þ±Û�ÔCÛ±×"áEÙ�Û±Þ8æGÜ�Õ)
ká6×�Û­â+×�×�Ý � �7Ô»ÝRã � �"*-á[å[Û±×QÞ�Ô»ÝRã
�,+-*�á[å[Û±×QÞ_é,.�Ü�Û±×�ÔCÖ�Þ±Ü/Û�àRÔCÛ	Ô�ëEÞ±ëRÔ»Ö?Ú�ÔdÚ�àE×¥â�Ù�Û�à/
0+-�
Ù�Þ�ç/ÜdÕ±×"ç/×�ç/Ü�Õ�å¥×�ßEØ6×�ÝEÞ�Ùíäd×	Û±àRÔ»Ý�Ô	Þ�×_Ú�Û±ÜdÕ)Ú�ÔdÚ�àE×-â�Ù�Û±à1

ÔCÝ6ã2�"ÔCÞ-Ô»áRÜCäd×43 �[×Qø�5 �76 é
�[å[Þ±Û�×�ç/Þ�â�ÙíÛ�à¶Þ�×_Ú�Û±ÜdÕµÚ�Ô�Ú�àE×QÞµÔCÖ�Þ±Ü
Õ�×_òdëEÙ�Õ±×�ç/Ü�Õ�×µáEëSÞ

Ö�Ù�ÝE×�Þ8Û±Ü7Û�Õ=Ô»ÝEÞ±ç/Ù�Û8áEÙ�Û±çµÔ»Þ±÷[Þ Ú�Ü�Õ�Õ±×�Þ�ØiÜ�ÝRã[Ù�ÝEî£Û±Ü	Û±àE×�Þ�Û=Ô»Û±ëEÞ
ÜCæ�Û±àS×/Þ±ëEáEáSÖíÜEÚ�÷[Þ7Ù�Ý½Ô>ØRÔ»Õ±Û�Ù®Ú�ëEÖ�ÔCÕ	áEÖ�ÜEÚ±÷ié/ñ�ÜCâ+×�äd×�Õ_ï8Û�àE×
Ý[ëEç�áR×�ÕMÜCæRÔ�ãSã[Ù�Û±Ù�Ü�ÝRÔ»ÖCÖ�ÙíÝS×�Þ4â�Ù�Ö�ÖCáR×+Ú�Ü�ç/ØRÔ»Õ=Ô»Û±Ù�ä�×�Ö�å"Þ±çµÔCÖ�Ö­ï
Þ±Ù�ÝRÚ�×
Û±àE×�Ý[ëEç�áR×QÕ/ÜCæ7×�ßEÛ±Õ�ÔqÖíÙ�ÝE×QÞ/Õ±×_òdëEÙ�Õ±×#ã�Ù�Þ/×_òdëRÔCÖ�Û�Ü

! "�Cï[Û±àE×£ÝNëSç¥á6×�Õ�ÜCæ8Þ±ëEáSáEÖ�Ü�Ú�÷[Þ-Ù�Ý�Ô�áEÖ�Ü�Ú�÷ié
ùk×�Ô»Þ±Þ�ëEç/×�Ú�ÔdÚ�àE×�Þµâ�Ù�Û�àIã[ëRÔ»Ö�ØRÜdÕ±Û�×_ã`Û=ÔCîdÞ_ï+Ô¬Ú�Üdç�è

ç/Ü�Ý¿æe×_Ô»Û±ëEÕ�×�Ù�Ý�Ú�ëEÕ±Õ�×�Ý[ÛµÞ�ÝEÜ[Ü�Ø[è­áRÔCÞ�×_ã`Þ±å[Þ±Û�×�ç/Þ�Ô»ÝRã¶Ô»Ý
ÔCÖ�ç/ÜdÞ±Û-çµÔ»ÝRãEÔ»Û±Ü�Õ�åµÜdÝE×¥â�àS×�Ý¬Þ�ÝRÔCÕ öRÝEî�Ù�Þ-Ù�ç/ØEÖ�×�ç/×�Ý[Û�×_ã
Þ±Ü	Û�àRÔCÛ Õ�×_Ô�ã�Þ�ÝRÔCÕ öRÝEî	Þ±ÝSÜNÜdØµÚ�àE×_Ú�÷[Þ�ã[Ü�Ý�8 Û8Ù�Ý[Û±×�Õ æe×�Õ�×�â�ÙíÛ�à
ØEÕ�Ü�Ú�×�Þ±Þ�Ü�Õ7Ô�Ú�Ú�×�Þ±Þ#é

9 :����<;[Ð,=�= ��Î�Ñ'>@?"ÍEÎ8ÌEÎ�ÑiÎ �

A!B�C D)E w�wGF�H |JI-K�z"H4yLH |JHMF

ÿ�àE×·ç/ÜdÛ±Ù�ä�ÔCÛ�ÙíÜdÝ á6×�àEÙ�ÝRã�Þ�×_Ú�Û�Ü�Õ·Ú�Ô�Ú�àE×�Þ·Ù�ÞÁÛ�Ü2ã[×�è
Þ±Ù�îdÝ¹Ô·Ú�Ü�àE×�Õ�×�ÝRÚ�×ÈØEÕ�Ü�Û±ÜEÚ�ÜdÖµÛ�àRÔCÛ`Û=ÔC÷d×�Þ¶Ô�ã�ä�ÔCÝ[Û=Ô»î�×�ÜCæ
ÔCØSØEÖ�Ù®ÚQÔCÛ±Ù�ÜdÝEÞ�8+Þ±Ø6ÔCÛ±Ù�Ô»Ö)Ö�ÜEÚ�Ô»ÖíÙ�Û­å�á[å`æe×�Û=Ú�àEÙ�ÝEî�Ö�ÔCÕ�î�×qÞ±Ù�ø�×_ã
áEÖ�ÜEÚ�÷NÞ"â�àEÙ�Ö�×¥Ô#ä�ÜdÙ®ã�ÙíÝSî/ÙíÝ[ä�Ô»Ö²Ù�ãEÔCÛ�Ù²ÜdÝEÞ-ÔCÝRãÄç/Ù�î�Õ�ÔCÛ±Ù�ÜCÝEÞ"ÜCæ
æ�Ô»ÖíÞ�×�Ö�å	Þ±àRÔ»Õ±×_ã�ãEÔCÛ�Ô�á[å7àRÔ#ä[Ù�ÝEî-Ô�Þ±çµÔCÖ�Ö�×�Õ8Ú�Ü�àE×QÕ±×�ÝRÚ�×-ëEÝEÙ�Û#ï
ÝRÔ»ç/×�Ö�åÂÔûÞ±ëEáSáEÖ�Ü�Ú�÷ié ÿ�àE×¶ØSÕ±Ü�Û�ÜEÚ�Ü�Ö/Ù�ÞqÞ±ÝEÜ[Ü�Ø[ådè­áRÔCÞ�×_ã
3 �)êG* �N6 éMó­Û�Ù�ÝRÚ�ÜdÕ±Ø6Ü�Õ=Ô»Û±×�Þ+æG×_ÔCÛ�ëEÕ±×�Þ�æeÕ±Üdç Û±àS×)ó­Ö�Ö�Ù�ÝEÜ�Ù�Þ ØSÕ±ÜCè
Û±ÜEÚ�ÜdÖO3§Ó Ó&* �L64ÔCÝ6ã�æeÕ�Ü�ç�ØEÕ±ÜdÛ±ÜEÚ�ÜdÖíÞ*Ü�Õ+â�Õ±Ù�Û±×"ØRÜdÖíÙ�Ú�Ù�×�Þ*â�ÙíÛ�à
Þ±ëSáEáEÖ�ÜEÚ±÷ÄüeÙ�ÝRý ä�ÔCÖ�Ù�ãEÔCÛ�Ù²Ü�ÝSÞP3Q��RS5 �[ïJTdÜ�ë(5 �U6±é
ÿ�àE×	áRÔ»Þ±Ù�Ú"ØEàEÙ�Ö�Ü�Þ±ÜdØEà[å/áR×QàEÙ�ÝRã>Û±àE×7ØSÕ±Ü�Û�ÜEÚ�Ü�ÖMÙíÞ�ÔCÞ+æGÜ�Ö¼è

Ö�ÜCâ�Þ_é��-Þ�ç�ëRÚ�àIÔCÞ�Ø6Ü�Þ±Þ�Ù�áEÖ�×�ï â+×/æ�Ô#ädÜ�Õ¥ÚQÔ�Ú�àE×�Û±ÜkÚ�Ô�Ú�àE×
Û±Õ�ÔCÝEÞ æe×�Õ�Þ_é/þ"Ý
Õ±×_Ôdãqç/Ù�Þ±Þ±×QÞ_ïiâ+×¥Û�Õ=Ô»ÝEÞ­æe×QÕ Ô»Þ	çµÔCÝ[å�ä�ÔCÖ�Ù�ã

Þ±ëSáEáEÖ�ÜEÚ±÷[Þ�Ù�Ý�Û±àE×	áEÖ�ÜEÚ�÷�Ô»Þ�ØRÜdÞ±Þ±Ù�áEÖ�×�é*óGæ Û±àE×	ÝE×�×#ã[×_ãÄÞ±ëEá[è
áEÖ�ÜEÚ�÷¥Ù�Þ8Ù�ÝµÔCÝEÜdÛ±àE×�Õ+ØEÕ�Ü�Ú�×�Þ±Þ�Ü�Õ�8 Þ�Ú�Ô�Ú�àE×dï[Û±àRÔ»Û�Ú�ÔdÚ�àE×-Þ�×�ÝRã[Þ
ÔCÖ�ÜdÝEîÁÝEÜdÛ¬ÜdÝEÖ�å(Û�àE×ÁÚ�Ô�Ú�àE×_ã Þ�ëEáEáEÖ�ÜEÚ�÷«ï�áEëSÛ½Ô»ÖíÖ�Ü�Û�àE×�Õ
Õ±×#Ô�ãdè­Þ±àRÔ»Õ±×_ãÄÞ±ëSáEáEÖ�ÜEÚ±÷[Þ£üeÙ­é ×�é�ïEÞ±ëSáEáEÖ�ÜEÚ±÷[Þ	Ù�Ý�Þ±Û=Ô»Û±×�Þ1V �®�=�C~
W �S�������¬ÔCÝ6ãYX)������¢ W �E�C������ï"Þ±×�×qá6×�Ö�ÜCâ-ýµÙ�ÝÁÛ�àRÔCÛ�áEÖ�ÜEÚ�÷ié
ó­Ý¬Ú�ÜdÝ[Û±Õ=Ô»Þ±Û"â�ÙíÛ�à�Û±àE×�ó­Ö�ÖíÙ�ÝEÜdÙ²Þ�ØEÕ�Ü�Û�Ü�Ú�Ü�Ö­ïRã[Ù�Õ�Û­åµÞ±ëSáEáEÖ�ÜEÚ±÷[Þ
Û±à6ÔCÛ)Ô»Õ±×�Û±Õ�ÔCÝEÞ æe×�Õ±Õ�×_ãqÜ�ÝÄÕ±×_Ôdã
ç/Ù�Þ±Þ�×�Þ7ÔCÕ�×7ÝEÜ�Û7Ú�ÜdØEÙ�×_ã�Û�Ü
ç/×�ç/ÜdÕ±å>üeàE×�Ý6Ú�×-Û�àE×�X	�����­¢ W �E�C������Þ±Û=Ô»Û±×�æeÜ�Õ ÜCâ�ÝS×�Õ±Þ�àEÙ�ØRý�é
þ"Ý
Û±àS×¥ÜdÛ±àE×�Õ	àRÔ»ÝRãiïSÙ²æ+Û±àE×7Þ�ëEáEáEÖ�ÜEÚ�÷
Ù�Þ-Ö�ÜEÚ�ÔCÛ�×_ã�ÜdÝEÖ�åµÙ�Ý
çµÔCÙ�Ý/ç/×�ç/ÜdÕ±å[ï�Û�àE×�Ý>ç/×�ç/Ü�Õ�å/â�ÙíÖ�Ö6Õ±×�Þ�ØRÜdÝRã>â�Ù�Û±àµÛ�àE×-Õ�×�è
òdëE×�Þ�Û±×_ã�Þ�ëEáEáEÖ�ÜEÚ�÷iï ØEÖ�ëEÞ/ÔCÝ[åkÞ±ëSáEáEÖ�ÜEÚ±÷[Þ/â�àEÙ�Ú�àIÔ»Õ±×�ÝEÜdÛ
Ú�ëEÕ�Õ±×�Ý[Û�ÖíåkÚ�ÔdÚ±àS×_ãié�ÿ�àE×/Ù�Ý[æeÜdÕ±çµÔCÛ�Ù�ÜCÝ¬ÔCá6Ü�ëEÛ	â�àEÙ�Ú�àqÞ±ëEá[è
áEÖ�ÜEÚ�÷NÞµÔ»Õ±×¬Ú�ëEÕ±Õ�×�Ý[Û±Ö�åÁÚ�Ô�Ú�àE×_ã�Ù�Þµã[×QÛ±×�Õ�ç/ÙíÝS×_ãÁâ�àS×�Ý�Û±àE×
Õ±×_òdëE×QÞ±Û+î�Ü[×�Þ+Ü�ëEÛ ÜCäd×�Õ Û�àE×-áEëSÞ_é8þ-Ý>â�Õ±Ù�Û±×QÞ Û±Ü¥Ú�Öí×#ÔCÝµÞ�ëEá[è
áEÖ�ÜEÚ±÷[Þ¥Ô»ÝRãqâ�Õ±Ù�Û�×µç/Ù�Þ±Þ�×�Þ_ï*â�×/Ù�Ý[ä�ÔCÖ�Ù�ãEÔCÛ�×¥ÜdÝEÖ�å¬Û�àE×µÞ�ëEá[è
áEÖ�ÜEÚ±÷>Û±Ü/á6×7â�Õ±Ù�Û�Û±×�Ý4é+ùk×7ã[Ü/Û�àEÙ�Þ-Ù�Ý�Ü�Õ=ã�×�Õ-Û�ÜµÔ#ä�Ü�Ù�ã¡Û±àE×
ØR×QÕ­æeÜdÕ±çµÔCÝ6Ú�×7Ø6×�ÝRÔCÖ�Û�Ùí×QÞ-ÔCÞ±Þ�ÜEÚ�Ù�ÔCÛ±×#ã�â�Ù�Û±à/æ­ÔCÖ�Þ±×	Þ±à6ÔCÕ±Ù�ÝEî6é
ÿ8Ü7Ù�ç/ØEÖ�×�ç/×�Ý[Û Ü�ëSÕ ØEÕ±ÜdÛ±ÜEÚ�ÜdÖ�ï[â+×-ëSÞ±×_ã �¥áEÖ�ÜEÚ�÷¥Þ�Û=Ô»Û±×�Þ#ï

ØEÖ�ëEÞ �ÈÞ±ëEáSáEÖ�Ü�Ú�÷·Þ�Û=ÔCÛ�×�Þ_é ÿ�àE×`áEÖ�ÜEÚ±÷ÈÞ±Û�ÔCÛ�×�Þ¶ÔCÕ�×¶ëEÞ�×�è
æeëEÖ>â�àE×�Ý�Û±àE×�Õ�×(Ù�Þ`Ü�ÝEÖ�åZÜdÝE×(Ú�ÔdÚ�àE×(Û�àRÔCÛ�Ú�Ü�Ý[Û�ÔCÙ�ÝEÞIÔ
Ú�Ü�Ø[å	ÜCæ6Û±àE×+áEÖ�ÜEÚ±÷�üGÞ±Û=Ô»Û±×�ZS[�\&]�^`_�a1b�\Gc�d�]eZ1_-ýôÛ±à[ëEÞ
Ô#ä�ÜdÙ®ã�ÙíÝSî
Ù�ÝNä�Ô»Ö�Ù®ãSÔ#Û±Ù�Ü�ÝEÞ#ï ÜdÕ/â�àE×�Ý(Ô»ÖíÖ�Þ�ëEáEáEÖ�ÜEÚ�÷[ÞµÙ�Ý�Û±àE×
áEÖ�ÜEÚ±÷¶Ô»Õ±×�×�Ù�Û±àS×�ÕµÚ�Ö�×_ÔCÝgfIÔCÝRã¿ÝEÜ�Û�ÜCâ�ÝE×_ãgfkÜ�Õ�Ù�ÝNä�Ô»Ö�Ùíã
üeÞ�Û=ÔCÛ�×�b�\)_�[�hidkj1[ml�_,^�ýQï Û±à[ëEÞµÔ#ädÜ�Ù�ã[Ù�ÝEî
Õ�×�ØEÖ�Ô�Ú�×�è
ç/×�Ý[Û_é8ÿ�àE×	áEÖ�ÜEÚ�÷µÞ�Û=ÔCÛ�×�Þ)Ô»Õ±×7ÔCÞ+æGÜ�Ö�Ö�ÜCâ�Þ��
]�hmZP[m\!]�^n�"ÖíÖiÞ�ëEáEáEÖ�ÜEÚ�÷[Þ)ÔCÕ�×7}�~E°»���¼�G��é
ZP[m\!]�^o_pa1bq\Gcrds]tZ2_u�-Ö�Ö7ä�Ô»ÖíÙ�ãûÞ±ëEáSáEÖ�Ü�Ú�÷[Þ
Ù�Ý·Û±àSÙíÞ

áEÖ�ÜEÚ�÷(ÔCÕ�×¬ÝEÜdÛ�ØEÕ±×�Þ�×�Ý[Û¬Ù�Ý·ÔCÝ[å�Ü�Û�àE×�Õ¬Ú�ÔdÚ�àE×�év�"ÖíÖ
Þ±ëSáEáEÖ�ÜEÚ±÷[Þ	Û±à6ÔCÛ7ÔCÕ�×�V ������~ W �E������� çµÔ#å>áR×�â�Õ±Ù�Û�Û±×�Ý
â�Ù�Û±àEÜdëEÛ?Ô"áEëSÞ?Û�Õ=Ô»ÝEÞ=ÔdÚ�Û±Ù�Ü�ÝMéO.�Ü�Û±×�Û�àRÔCÛ8ÔCÝ[å/üGÜ�Õ8ØRÜdÞ­è
Þ±Ù�áEÖ�å
ÔCÖ�Ö�ý�Þ�ëEáEáEÖ�ÜEÚ�÷[Þ)Ù�Ý
Û�àE×/áEÖ�ÜEÚ�÷�çµÔ#å�á6×�}Q~E°»���²����é
ÿ�àE×�Õ�×¬ÔCÖ�Þ�Ü¬çµÔ#åqáR×�X	�����­¢µáEÖ�ÜEÚ�÷[Þ¥â�àEÙ�Ú�à�ç¥ëSÞ±Û�áR×
â�Õ±Ù�Û�Û±×�Ý�áRÔdÚ±÷>ëEØ6Ü�Ý�Õ±×�ØSÖ®ÔdÚ�×�ç/×�Ý[Û#é

bq\G_,[mhwdxj1[�lm_,^.ÿ�àE×�áEÖ�ÜEÚ�÷mÚ�ÜdÝNÛ�ÔCÙ�ÝEÞqÞ±ëEáSáEÖ�Ü�Ú�÷[Þ
Û±à6ÔCÛ?Ô»Õ±×+×�Ù�Û±àE×QÕPV �®����~ W �S�������8Ü�Õ?}Q~E°»���²����éMÿ�àE×�áSÖíÜEÚ�÷
Ú�Ô»Ý�á6×	Õ±×�ØSÖ®ÔdÚ�×_ã�â�Ù�Û�àEÜ�ëEÛ-Ô£áEëEÞ"Û±Õ�ÔCÝEÞ�Ô�Ú�Û�ÙíÜdÝ4é

^m]�lSySz{dkj1[ml�_,^.ÿ�àE×+Þ±ëSáEáEÖ�ÜEÚ±÷[Þ Ù�Ý7Û�àEÙ�Þ8áEÖ�Ü�Ú�÷7çµÔ#å
á6×�ÙíÝ/ÔCÝ[å7Þ�Û=Ô»Û±×�é8ÿ�àE×QÕ±×�çµÔ#å7á6×SX)������¢*áEÖ�Ü�Ú�÷[Þ8â�àEÙ�Ú�à
ç�ëEÞ±Û�á6×	â�Õ±Ù�Û±Û�×�Ý
áRÔdÚ±÷/ÜdÝ�Õ±×�ØEÖ�ÔdÚ�×�ç/×�Ý[Û_é

ÿ�àE×	Þ±ëEáSáEÖ�Ü�Ú�÷>Þ±Û=Ô»Û±×�Þ	ÔCÕ�× Ô»Þ+æeÜ�Ö�Ö�ÜCâ�Þ��
}�~E°»���¼�G�
ÿ�àE×	Þ±ëEáSáEÖ�Ü�Ú�÷>ÙíÞ�ÝSÜ�Û�ä�ÔCÖ�Ù�ãié
V ������~ W �S�����=���ÁÕ±×_Ôdã�Ô�Ú�Ú�×QÞ±Þ�Û±Ü�Û±àS×)Þ�ëEáEáEÖ�ÜEÚ�÷[Þ�â�Ù�Ö�ÖEÞ±ë6Ú�è

Ú�×�×#ãié)	�ÝEÖ�×�Þ±Þ Û�àE×-áSÖíÜEÚ�÷�Û±àE×�Þ�ëEáEáEÖ�ÜEÚ�÷¥Ù�Þ�Ô	Ø6ÔCÕ±Û*ÜCæiÙíÞ
Ù�Ý¬Û�àE×|ZP[m\!]U^w_�a1b�\)crd�]eZ2_ Þ�Û=ÔCÛ�×�ï8Ôµâ�Õ�Ù�Û±×/Û±Ü
Û±àS×�Þ�ëEáEáEÖ�ÜEÚ�÷)â�Ù�Ö�ÖCæGÜ�Õ=Ú�×�ÔCÝ7Ù�Ý[ä�ÔCÖ�Ù�ãEÔ»Û±Ù²ÜdÝ	Û±Õ=Ô»ÝEÞ=ÔdÚ�Û±Ù�ÜdÝ
Ü�Ý>Û±àE×£áEëEÞ_é

X)������¢ W �E�C�����
ÿ�àE×ÁÞ�ëEáEáEÖ�ÜEÚ�÷mÙ�Þ`Û±Õ±×#ÔCÛ±×#ã Ö�Ù�÷�×ÁÔ}V �����C~
W �S�������7Þ±ëSáEáEÖ�ÜEÚ±÷iïM×�ßRÚ�×�ØEÛ�Û±à6ÔCÛ	Ù�Û)ç�ëEÞ�Û)á6×/â�Õ±Ù�Û�Û±×�Ý

�



á6Ô�Ú�÷	Ü�Ý�Õ±×�ØEÖ�ÔdÚ�×�ç/×�Ý[Û_éM��ÛMç/Ü�Þ�Û4Ü�ÝS×�Ú�ÔdÚ�àE×�â�Ù�Ö�Ö�à6Ô#ä�×
Ô¿î�Ù�ä�×QÝ(Þ�ëEáEáEÖ�ÜEÚ�÷IÙ�ÝÈ×�Ù�Û±àE×QÕ�Û�àE× X)�º����¢ W �E�������%ÜdÕ
X	�����­¢�Þ±Û�ÔCÛ�×�é

X	�����­¢�ÿ�àE×-Þ�ëEáEáEÖ�ÜEÚ�÷¥Ù�Þ ×�ßRÚ�Ö�ëEÞ�Ù�ä�×-Û�Ü	Û±àEÙ�Þ�Ú�Ô�Ú�àE×�é8ó­Û*ç¥ëEÞ�Û
á6×7â�Õ�ÙíÛ�Û±×�ÝÄáRÔ�Ú�÷µÜdÝ�Õ±×�ØEÖ�ÔdÚ�×�ç/×�Ý[Û_é ��×_Ô�ã�ÔCÝ6ãµâ�Õ�Ù�Û±×
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 Figure 1A: Gauss (128K Caches)
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 Figure 1B: Gauss (128K Caches)
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 Figure 1C: Gauss (128K Caches)
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 Figure 2A: Cholesky (128K Caches)
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 Figure 2B: Cholesky (128K Caches)
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 Figure 2C: Cholesky (128K Caches)
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 Figure 3A: MP3D (128K Caches)

 Processors

 S
pe

ed
up

 v
s.

 1
 p

ro
ce

ss
or

 Il
lin

oi
s

�

�

�
�

�

�

�

�

�

�

�
�

	

	

	 	













�

�

�

�

|

0
|

4
|

8
|

12
|

16
|

20
|

24
|

28
|

32

|0

|20

|40

|60
|80

|100

|120

 Figure 3B: MP3D (128K Caches)
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 Figure 3C: MP3D (128K Caches)
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 Figure 4A: Topopt (128K Caches)
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 Figure 4B: Topopt (128K Caches)
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 Figure 4C: Topopt (128K Caches)
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 Figure 5A: Pverify (128K Caches)
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 Figure 5B: Pverify (128K Caches)
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 Figure 5C: Pverify (128K Caches)
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 Figure 6A: Barnes (128K Caches)
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 Figure 6B: Barnes (128K Caches)
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 Figure 6C: Barnes (128K Caches)
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