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Å'Ã*Æ�Ì@Ë^Â<Ä¥ÐmÉ_Ä�Ê�Æ�Ã'Ç Ì�Á'Â"ÍkÄ�ÆÕÌ�Á'Ê�Â<Ì�Æ�ÈlÉ�Ë^Â<Ä/ÍkÌ�Æ�ÉUÃ'Î%�mÌ�Á*Â>Ë*Æ�Ë^Â<Ó�Æ�Ã*Â��

�V��������� ���|�\�\��� �E�����p��� �.���
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Pipelined Floating 

Point Unit1

2

3

4

5
result1st 

2nd

3rd

4th

( ... )

St
at

us
 o

f 
pi

pe
lin

e

1 2 3 4 5 6 7 8 9 Ticks

1 result/tick

Sequential mode:  5 ticks/instr.

Pipelined   mode:  1 ticks/instr.

(a*x)

(a*x)

(a*x)

(a*x)

(a*x)

1

1

1

1

1

2

2

2

2

3

3

3

4

45

¥f¦�§}¨�©!ªX«,¬�­ �E�|�®��¯°�E��±���²�³��p���E����±A����²���³�´��wµ*���E�,�.�E�E�����·¶j�¸�����E±
¹!º ±���µ�´��-���E�T�p�E�E����»�¼ �E��±���²�³��p���E���z��µ�½��.± ¹ ���E��½
±����¾�p���%���E�9����»,¿�³��
µz���9�l�E��±���²�³��9���E���À�E± ±���µ�²����.Án�9Â��p²�ÃÄ���E��½T»tµ���Áx¼��E��±���²�³��p���E���À�E±
�p���%���E�9���pÁD�E�(�.µ����D���E��½T�

Æ�ÎqÎ¥Â<Ç�Ê�Â\ÃvÌ�ÂY×�Æ�ÃsÎ¥Â\Ø£Â;Ä/ÍUÓ3ÎäÌ/ÍUÇ�Â<Î\Ï¼Í_Ã�×�Â\ÍUÈ/ÁsÎäÌ/ÍUÇUÂ�Â<ÜPÂ\È\ÅPÌ�Â\Î
Ë'Æ�Â\È\Â<Î3É_Ð5ÍUÃ�É�Ë^Â<Ä/ÍkÌ�Æ�ÉUÃ$È\ÉUÃ'È\ÅPÄ¥Ä�Â\ÃvÌ�Ó�ÔHÍ_Ã�×HÆ�Ã'×*Â\Ë^Â\Ã'×*Â\ÃvÌ�ÓÕÔrÉ_Ð
É�Ã*Â¬ÍUÃ*ÉUÌ�Á*Â<ÄYÏYÌ�Á'Â\Ã ÆÕÌ¼Æ�Î¼Ë^ÉUÎ¥Î¥Æ�Ù'Ó�Â@Ì�ÉlÎäÌ/Í_Ä¥Ì�Í_Ã'ÉUÌ�Á*Â<Ä¼ÉUË^Â<Ä/Í_Ì�Æ�ÉUÃ
ÅäÅ*ÎäÌ�Í_ÐdÌ�Â<Ä�Ì�Á*Â�Ë*Ä�Â\ØjÆ�É�Å*ÎHÉUÃ'Â�È\É�Ê�Ë*Ó�Â<Ì�Â\Î Ì�Á'Â�ï'Ä�ÎäÌHÎäÌ/ÍUÇUÂDÉ_Ð
Ì�Á'ÂHË'Æ�Ë^Â\Ó�Æ�Ã'Â�Ï?Ë*Ä�ÉkØjÆ�×*Æ�Ã'ÇDÉ�Ë^Â<Ä/ÍkÌ�Æ�É�Ã'Î ÍkÄ�Â$ÉUÐ@Ì�Á'Â�Î�Í_Ê�ÂHÌ|Ô*Ë^Â
�ju"ÉYÖl×?Ï�	����
���;é*êtË'Æ�Ë^Â\Ó�Æ�Ã'ÂlÈYÍUÃ�Ù^ÂoÌ�Á'É�Å*Ç�ÁvÌ¬É_Ð¼Í_ÃJÍUÎ¥Î¥Â\ÊHÙ'ÓÕÔ
Ó�Æ�Ã*ÂbÖoÁ'Â<Ä�ÂiÊHÅ'ÓÕÌ�Æ�Ë'Ó�ÂiÍ_È<Ì�Æ�É�Ã'ÎÆ��Æ�Ã'ÎäÌ¥Ä�Å*È<Ì�Æ�É�Ã'Î\ÏnÆ�Ã�Ì�Á'Æ�Î�ÈYÍ_Î¥Â��
Í_Ä�ÂrË^Â<Ä¥ÐcÉUÄ�Ê�ÂY×DÈ\É�Ã*È\Å*Ä¥Ä�Â\ÃvÌ�ÓÕÔvé

�¼Æ�Ç�Å*Ä�Â*��	���Î¥Á*ÉYÖoÎAÎ¥È/Á'Â\Ê�ÍkÌ�Æ�È\ÍUÓ�ÓÕÔ1Á*ÉkÖ Í�ÞkÑWÎäÌ/Í_Ç�Â%C�É�Í_Ì¥Ñ
Æ�Ã'Ç�Ë^É�Æ�ÃvÌ$Ë*Æ�Ë^Â<Ó�Æ�Ã*Â�Ö@ÉUÄ�ÛjÎ\énß1Å'ÓÕÌ�Æ�Ë'Ó�Æ�ÈYÍkÌ�Æ�ÉUÃ)ÉUË^Â<Ä/Í_Ì�Æ�ÉUÃ'Î$Â\ÃPÑ
Ì�Â<ÄbÌ�Á*Â�Ë*Æ�Ë^Â<Ó�Æ�Ã*Â�ÍUÃ'×�Í_ÌiÂ\Ø�Â<Ä¥ÔtÈ<ÔPÈ\Ó�Â�Ï�Ì�Á*Â�Ë*Æ�Ë^Â<Ó�Æ�Ã*Â�Ä�É�Ó�Ó�Î
Ì�Á'Â\Ê	É_Ø�Â<ÄoÅ'ÃvÌ�Æ�Ó�Ï'ÍkÐcÌ�Â<ÄAÞHÈ;Ô*È<Ó�Â<Î\Ï*Ì�Á*ÂAï'Ä�ÎäÌ�Ä�Â\Î¥Å*ÓÕÌoÆ�ÎoË^ÉUË'Ë^ÂY×
É�ÅPÌYéPêlÐcÌ�Â;Ä@Ì�Á�ÍkÌYÏvÙ^Â\ÈYÍ_Å'Î¥ÂlÌ�Á'ÂlË'Æ�Ë^Â\Ó�Æ�Ã'ÂAÎäÌ/Í_Ç�Â\Î¬Í_Ä�ÂAÆ�Ã'×*Â\Ë^Â\ÃPÑ
×*Â\ÃvÌlÉUÐ�ÉUÃ'ÂqÍUÃ*ÉUÌ�Á*Â<ÄYÏ�Å*Ë1Ì�É�ï�Ø�ÂrÉ�Ë^Â<Ä/ÍkÌ�Æ�ÉUÃ'Î>ÈYÍUÃiÙ^ÂrÆ�ÃbÌ�Á'Â
Ë'Æ�Ë^Â\Ó�Æ�Ã'ÂAÍ_Ì�Í"Ì�Æ�Ê�Â�ÏjÍ_Ã�×�Ì�Á*Â>Ë*Æ�Ë^Â<Ó�Æ�Ã*ÂlÖoÆ�Ó�Ó5Ë*Ä�Éj×*Å*È\Â>ÍrÄ�Â<Î¥Å'ÓÕÌ
Â\Ø£Â<Ä¥Ô"È\Ó�ÉvÈ;Û"È;Ô*È<Ó�ÂnÍUÎ!Ó�ÉUÃ'Ç>ÍUÎ¼Æ�Ã*Ë'Å*Ì7É�Ë^Â;Ä/Í_Ì�Æ�É�Ã*Î¼Â<ÜPÆ�ÎäÌYé_í¬Á'Æ�Î¼Æ�Î
Í"Ë^ÉYÖ¬Â<Ä¥ÐcÅ'Ó�Ê�Â\È/Á�Í_Ã'Æ�Î¥ÊÀ/_ÖoÁ'Â<Ä�ÂoÙ^Â<ÐcÉUÄ�ÂlÆ�Ì�Ö@É�Å'Ó�×�Á�ÍYØ£Â¬Ì/Í_Û£Â\Ã
ï�Ø£ÂnÌ�Æ�È/ÛjÎ¼ÐmÉ_Ä¬ÍlÎ¥Æ�Ã*Ç�Ó�Â�Ä�Â\Î¥Å'ÓÕÌ�Ì�ÉAÈ<É�Ê�Â¬ÉUÅ*ÌYÏUÃ'ÉYÖ§Ì�Á'Â¬Ë*Æ�Ë^Â<Ó�Æ�Ã*Â
Ç�Â\Ã*Â<Ä/Í_Ì�Â<ÎAÍ_ÎlÊHÅ'È/Á1Í_ÎoÉ�Ã'Â"Ä�Â<Î¥Å'ÓÕÌlÂ\Ø£Â<Ä¥Ô�Ì�Æ�È;Û^é

ê>ÎlÍUÃiÂ;Ü'Í_Ê�Ë'Ó�ÂrÉUÐ�Á*ÉYÖ+Ì�Á*ÂqË*Æ�Ë^Â\Ó�Æ�Ã*ÂqÍ��5Â\È<Ì�ÎoÌ�Á'ÂrË^Â\ÍUÛ
Ë^Â<Ä¥ÐmÉ_Ä�Ê�ÍUÃ*È\Â¬ÉUÐ�Ë*Ä�ÉvÈ\Â\Î¥Î¥É_Ä�Î\Ï£Ó�Â<Ì�Å*Î�Ó�ÉvÉUÛqÍ_Ì3ÍAÎ¥Æ�Ê�Ë'Ó�ÆÕï�Â\× Ä�Â\ËPÑ
Ä�Â\Î¥Â\ÃvÌ/Í_Ì�Æ�ÉUÃ�ÉUÐ*Ì�Á'ÂnÎäÌ¥Ä�Å'È<Ì�ÅPÄ�Â@ÉUÐ�ÍoÌ|ÔPË'Æ�ÈYÍUÓPÝUÞAß1Á*á¬Ë*Ä�ÉvÈ\Â<Î¥Î¥ÉUÄ
ÍUÎlÎ¥Á'ÉYÖoÃ1Æ�Ãn�¼Æ�ÇUÅ*Ä�ÂÇ�;#��;é

í¬Á'Æ�ÎJË*Ä�ÉvÈ\Â\Î¥Î¥É_ÄbÈ\ÉUÃvÌ/ÍUÆ�Ã'ÎÈ#sË'Æ�Ë^Â\Ó�Æ�Ã'ÂY×XC'É£ÍkÌ�Æ�Ã*Ç�Ë^É�Æ�ÃvÌ

1 2 3 4 5

1 2 3 4 5

( ... )

Registers

FP pipeline

FP pipeline

Int pipeline

Int pipeline

(2 flop) (75 Mhz) = 150 Mflops  
¥f¦�§}¨�©!ªkÉ�¬�Ê �����p��µ!���E�Ç±���²�³��9��³�²��Ç��¯ µÄ��²����p�p±�±���²¾±����|�f�E��´Ë�����
±���²�³��9��³�²��·��¯����E�,�p�E�E���p±|�pÌ\���E±}� µ�²����E�p³��Íµ�²���²��
�p�p±�±���²�� µ�±��j�i� ­ �E��µ!� º�E��´f�T���E���
���E�,�p�E�E���p±=Î ­�Ï�Ð µ���Á°�j���f�E�����p´��p²t���E�T�p�E�E���p±=ÎÑ¶j��� Ð � ­ �E��µ!� º�E��´Ç�,���E���-���E�,�p�E�E���p±'�.µ��n�,�p²�¯Ñ��²�� ­ �E��µ!���E��´Ç�,���E���Aµ�Á�Á�� ���E����±-��²
­ �E��µ!���E��´%�,���E���f�-³�� ���E���E�E�.µ!���E����±|�

Å'Ã*Æ�Ì�ÎDÍUÃ'×d#�Ë'Æ�Ë^Â\Ó�Æ�Ã'ÂY×�Æ�ÃvÌ�Â\Ç�Â;ÄbÅ'Ã*ÆÕÌ�Î\é@ÀtÁ*Â\Ã�Ö¬É_Ä�ÛjÆ�Ã*Ç§Æ�Ã
ÐmÅ*Ó�ÓÕÔ�Ë*Æ�Ë^Â<Ó�Æ�Ã*ÂY×�Ê�Éj×PÂ�Ï�ÂYÍ_È;Á�ÉUÐqÌ�Á'ÂÆC�É�Í_Ì�Æ�Ã'ÇªË^É�Æ�ÃvÌbÅ*Ã'ÆÕÌ�Î
ÈYÍUÃªË^Â<Ä¥ÐcÉUÄ�Ê Å*Ë§Ì�É6	ÄC�É£ÍkÌ�Æ�Ã'ÇsË^ÉUÆ�ÃjÌ$É�Ë^Â<Ä/ÍkÌ�Æ�ÉUÃ)Ë^Â;Ä$Ì�Æ�È;Û^Ï
ÍUÎ�×*Â\Î¥È<Ä�Æ�Ù^ÂY×�Æ�Ã6�¼Æ�Ç�ÅPÄ�ÂÒ��	��;é�ã|ÐlÙ^ÉUÌ�ÁwC'É£ÍkÌ�Æ�Ã*Ç�Ë^É�Æ�ÃvÌ�Å*Ã'ÆÕÌ�Î
Í_Ä�ÂoÖ¬É_Ä�ÛPÆ�Ã*ÇqÎ¥Æ�ÊHÅ'ÓÕÌ/ÍUÃ*Â\É�Å*Î¥Ó�ÔvÏUÌ�Á'Â\Ã$Ì�Á*ÂoË^ÂYÍUÛ¾C�É£ÍkÌ�Æ�Ã'Ç Ë^É�Æ�ÃvÌ
Ë^Â<Ä¥ÐmÉ_Ä�Ê�ÍUÃ*È\ÂbÉUÐ>Ì�Á'Æ�Î$ËPÄ�ÉvÈ\Â\Î¥Î¥ÉUÄJÆ�ÎÄ#¸C'É�Ë*Î.ÓkÌ�Æ�È;Û^Ï�ÖoÁ'Æ�È/Á�ÍkÌ
Í�È\Ó�ÉvÈ;ÛbÎ¥Ë^Â<ÂY×bÉUÐ@Ý�Þ�ß1à>á�Ï^È\É_Ä¥Ä�Â\Î¥Ë^É�Ã'×*Î>Ì�ÉJÍ�Ë^ÂYÍ_Û1Ë^Â<Ä¥ÐcÉUÄ¥Ñ
Ê�ÍUÃ*È\Â"ÉUÐ°	YÞUè�ßËC'É�Ë*Î\é

ãìÃ�Ç�Â<Ã'Â<Ä/Í_ÓhÏ*Í Ë'Æ�Ë^Â\Ó�Æ�Ã'ÂlÖoÆ�Ì�ÁÀÔsÎäÌ/ÍUÇUÂ\Î¬Ö¬É_Ä�ÛPÆ�Ã*ÇHÆ�Ã�ÐmÅ'Ó�ÓÕÔ
Ë'Æ�Ë^Â\Ó�Æ�Ã'ÂY×DÊ�Éj×*Â"ÈYÍ_ÃbÂ<ÜPÂ\È\ÅPÌ�Â%Õ9É�Ë^Â;Ä/Í_Ì�Æ�É�Ã*Î>Æ�Ã
Ö�×¾ØdÔÈÙL��ÕÛÚ4	�� ��	��
Ì�Æ�È;ÛjÎ\é^êlÃ�×�Ö¬Â ÈYÍUÃ1É�Ù'Î¥Â;Ä�Ø£ÂrÌ�Á�Í_Ì>Í_ÎlÌ�Á*Â"ÃjÅ'Ê�Ù^Â;ÄoÉUÐ�É�Ë^Â;Ä/Í_Ñ
Ì�Æ�É�Ã'Î�Æ�Ã*È<Ä�ÂYÍUÎ¥Â<Î\Ï*Ì�Á*Â"Î¥Ë^Â\ÂY×�ÉUÐ7Ì�Á'Â"Ë*Æ�Ë^Â<Ó�Æ�Ã*Â"ÍUË*Ë*Ä�É�ÍUÈ/Á'Â\Î�Ì�Á'Â
É�Ã*ÂrÉ�Ë^Â<Ä/ÍkÌ�Æ�ÉUÃiË^Â<Ä�Ì�Æ�È;Û�Ä/Í_Ì�ÂUé

àAÉYÖ¬Â<Ø£Â<ÄYÏ"ÆÕÐ�Ì�Á*ÂªË*Æ�Ë^Â\Ó�Æ�Ã*Â§Æ�Î(Ö¬É_Ä�ÛPÆ�Ã*ÇtÆ�Ã Î¥Â Ò Å*Â\ÃvÌ�Æ�ÍUÓ
Ê�Éj×*Â�Ï£Æhé Â�é�ÏjÎäÌ/ÍkÄ¥Ì�Æ�Ã*ÇqÌ�Á*Â>Ã*Â<ÜjÌ@ÉUË^Â<Ä/Í_Ì�Æ�ÉUÃDÉUÃ'È\ÂoÌ�Á'ÂlË*Ä�Â\ØjÆ�É�Å*Î
É�Ã*Â�Á�ÍUÎ Ù^Â\Â<ÃsÐmÅ*Ó�ÓÕÔ�È\É�Ê�Ë*Ó�Â<Ì�ÂY×?Ï5Ì�Á*Â\ÃsÌ�Á'Â�Î�ÍUÊ�Â*Õ É�Ë^Â;Ä/Í_Ñ
Ì�Æ�É�Ã'Î�ÖoÆ�Ó�Ó!Ù^ÂrÂ<ÜPÂ\È<Å*Ì�ÂY×JÆ�Ã
ÖtÜ�ØLÕnÔ �;#
�
Ì�Æ�È;ÛjÎ\é��*Ä�É�Ê�Ì�Á*Æ�Î�Ö@ÂrÎ¥Â\Â"Ì�Á�ÍkÌ�Ì�Á'ÂrÆ�×*ÂYÍ_Ó7Ë*Æ�Ë^Â\Ó�Æ�Ã*ÂrÎ¥Ë^Â\ÂY×PÅ'Ë·/
ÖtÜ�Ý�Ö�× �����
Â Ò Å�Í_Ó�Î�Ì�Á*Â¬ÃjÅ'Ê�Ù^Â;Ä�ÉUÐ^ÎäÌ/Í_Ç�Â\Î�ÔbÖoÁ'Â\ÃDÕ�Æ�Î�Ó�Í_Ä�ÇUÂ�ÏvÍ_Î¥Î¥Å'Ê�Æ�Ã'Ç
Ì�Á'Â<Ä�Â3Æ�Î¼Ã'ÉoÉkØ£Â<Ä�Á*ÂYÍ�×rÆ�ÃjØ£É�Ó�Ø£Â\× Æ�ÃrÌ�Á'Â3Ë'Æ�Ë^Â\Ó�Æ�Ã'ÂnÊ�Â\È/Á�ÍUÃ*Æ�Î¥ÊÄ�;é
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í¬Á'Æ�Î�Â<ÜPË'Ó�ÍUÆ�Ã*Î�ÖoÁvÔqË*Ä�ÉvÈ<Â\Î¥Î¥ÉUÄ�Î�ÖoÆÕÌ�Á�Ó�É�Ã*Ç�Â<Ä3Ë'Æ�Ë^Â\Ó�Æ�Ã'Â<Î3Æ�Ã*È<Ä�Â<Ñ
Ê�Â\ÃvÌ¼Ì�Á'ÂnÌ�Á'Â\É_Ä�Â<Ì�Æ�ÈYÍUÓt��Ë^ÂYÍUÛ}�!Ë^Â<Ä¥ÐcÉUÄ�Ê�Í_Ã'È\Â�é_î>ÉUÌ�Â�ÏUÁ'ÉYÖ¬Â<Ø£Â<ÄYÏ
Ì�Á�ÍkÌ3Ì�Á*Â�Ó�É�Ã'ÇUÂ<Ä3Ì�Á'Â¬Ë*Æ�Ë^Â<Ó�Æ�Ã*Â�Ï�Ì�Á*Â�Ù'Æ�Ç�ÇUÂ<ÄnÌ�Á*Â�Ë^Â\Ã�Í_ÓÕÌìÔ ÖoÁ'Â\Ã
Ì�Á'Â>Ë'Æ�Ë^Â\Ó�Æ�Ã'ÂAÐmÍUÆ�Ó�ÎoÌ�ÉqÖ¬É_Ä�ÛJÆ�Ã�ÐmÅ*Ó�ÓÕÔJË'Æ�Ë^Â\Ó�Æ�Ã'Â\×JÊ�Éj×PÂ�ÏjÎ¥É�ÍUÃPÑ
ÉUÌ�Á*Â<Ä�Î¥É�Ó�ÅPÌ�Æ�ÉUÃJÌ�É Û£Â<Â\Ë�Æ�Ê�ËPÄ�ÉkØPÆ�Ã*Ç Ì�Á*ÂoË^Â<Ä¥ÐmÉ_Ä�Ê�ÍUÃ'È<Â�ÏvÖoÆÕÌ�Á*Ñ
É�ÅPÌrÆ�Ã'È<Ä�ÂYÍ_Î¥Æ�Ã'Ç�Ì�Á'ÂqÈ\Ó�ÉvÈ;ÛiÎ¥Ë^Â\Â\×(É_Ä"Ì�Á'ÂqÃjÅ'Ê�Ù^Â;Ä>É_Ð¬ÎäÌ/Í_Ç�Â\Î\Ï
Æ�ÎlÌ�É�ÍU×'×JÂ<ÜjÌ¥Ä/Í�Ë'Æ�Ë^Â\Ó�Æ�Ã'ÂrÅ*Ã'ÆÕÌ�Î¬Ì�É�Ì�Á'ÂrËPÄ�ÉvÈ\Â\Î¥Î¥É_ÄYÏ^ÍUÎlÆ�Ã1Ì�Á'Â
ÈYÍUÎ¥Â�É_Ð�Ì�Á'Â$ËPÄ�ÉvÈ\Â\Î¥Î¥ÉUÄHÎ¥Á'ÉYÖoÃ�Æ�ÃV�¼Æ�ÇUÅ*Ä�Â¸�;#��;Ï?ÖoÁ'Æ�È/Á�Á�Í_ÎD#
C�É�Í_Ì�Æ�Ã'Ç�Ë^ÉUÆ�ÃvÌoË*Æ�Ë^Â<Ó�Æ�Ã*Â\ÎlÍUÃ�×À#HÆ�ÃjÌ�Â<Ç�Â<ÄlË'Æ�Ë^Â\Ó�Æ�Ã'Â<Î\é

ß3Ø�Â<Ä¥ÔiÆ�Ã'ÎäÌ¥Ä�Å*È<Ì�Æ�É�Ã�Æ�ÃsÍ�Ë*Ä�ÉvÈ\Â<Î¥Î¥ÉUÄYÏ�C�É�Í_Ì�Æ�Ã'ÇJË^É�Æ�ÃvÌ Í�×jÑ
×*ÆÕÌ�Æ�É�Ã?Ï�Î¥Å'ÙPÌ¥Ä/ÍUÈ<Ì�Æ�É�Ã?Ï�ÍUÃ'×sÊ�Å*ÓÕÌ�Æ�Ë*Ó�Æ�È\Í_Ì�Æ�É�Ã?Ï�ÍUÎqÖ¬Â\Ó�Ó�Í_Î�Æ�ÃvÌ�Â<Ñ
Ç�Â<Ä¬É�Ë^Â<Ä/ÍkÌ�Æ�ÉUÃ'Î�Í_Ã�×$Ê�Â\Ê�É_Ä¥ÔHÄ�Â;ÐmÂ<Ä�Â\Ã*È\Â\Î\ÏPÈYÍ_ÃJÙ^ÂlË'Æ�Ë^Â\Ó�Æ�Ã'Â\×?é
àAÉYÖ¬Â<Ø£Â<ÄYÏ¼Æ�Ã�É_Ä/×*Â<ÄqÐmÉ_ÄHÌ�Á*Æ�Î Ì�Â\È/Á'Ã*Æ Ò Å*Â�Ì�ÉbÖ¬É_Ä�Û5Ï7Ì�Á'Â�È\Éj×PÂ
Ê�Å*ÎäÌ�Ù^ÂDÍUÎHÈ\Ó�É�Î¥ÂbÍ_Î$Ë^É�Î¥Î¥Æ�Ù*Ó�ÂJÌ�É(Í(ÎäÌ¥Ä�ÂYÍ_Ê É_ÐAÉUË^Â<Ä/Í_Ì�Æ�ÉUÃ'Î
ÖoÆÕÌ�Á�Ã'ÉbÙPÄ/ÍUÃ*È;Á*Â\Î\Ï?Æhé Â�é�Ï!Ã'És÷ à.� Î\Ïi)£øbóWø
� Î\Ï¼Î¥Å*Ù*Ä�É�ÅPÌ�Æ�Ã'Â$ÈYÍ_Ó�Ó�Î\Ï
Â<Ì�È�é¼í¬Á'Â$Ä�ÂYÍ_Î¥É�Ã�Æ�ÎqÌ�Á'Í_ÌqÂ\Ø£Â;Ä¥Ô�Ì�Æ�Ê�Â�ÍbÙPÄ/ÍUÃ'È/ÁsÆ�ÎqÂ\Ã'È<É�Å'ÃPÑ
Ì�Â<Ä�ÂY×�Ì�Á'ÂAË*Æ�Ë^Â\Ó�Æ�Ã*ÂAÖoÆ�Ó�Ó7ÎäÌ�ÉUËDÌ�Á'Â'C�ÉYÖ�ÉUÐ!É�Ë^Â<Ä/ÍkÌ�Æ�ÉUÃ'Î\ÏPÄ�Â\Î¥Â<ÌYÏ
ÍUÃ'×�ÎäÌ/ÍkÄ¥ÌrÍ_Ç£ÍUÆ�Ã(ÖoÆ�Ì�Á(Í�Ã'Â;Ö®C�ÉYÖÚÉ_Ð@ÉUË^Â<Ä/Í_Ì�Æ�ÉUÃ'Î\Ï?ÍUÃ'×bÌ�Á'Æ�Î
ÖoÆ�Ó�Ó?Ä�Â\Î¥Å'ÓÕÌlÆ�ÃiÍ�Ù*Æ�Ç�Ë^Â\Ã�Í_Ó�Ì|ÔJÆ�Ã1Ë*Ä�ÉvÈ\Â\Î¥Î¥Æ�Ã*Ç$Ì�Æ�Ê�ÂUé
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