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¶;­@®W¸�¸ � ¯ � ¯ � �=< ¸ ´.· «D® � ¯D°�­�«D® ± �
² ¹ � ­@¯ ­ ½F� ±@¯ �
· «?> � ¯\« � ®�¹ ·r� ±1­,¶1¶ ¼A@ ­ @ « � � ¶ �
µ ¯D° � ¯ �=<
«À¶f¹W¶@­ ´ ¸ � º � ¬S­ · ��� ¹�¹�­1¸ �@µ ��Ê Æ

þ=; > 473TW > 85ç!:�8GF{S > 4d? > FL: > 85ç�3�âL354735ACA > A 
 � ðX�{ò õ > ú > :�B9W > 6­BHFL6 > 4wWd; > :�8@FL6Hã`Wdãå8GFLVw3GV
6 > Vd:�4dãåá > 6E35á¦8TS > õ ó ãCACA�6 > ?G4d3G6 > 3GV�Wª; > F}BHD�á > 4]8@ç�VªBHáÇ698@D-35ãCFLV=ãCFL:�4 > 3GV > V ða' \ � ç¹8G4VXWd4ªãCâ > V1WXà}â > âk354ªWªãåWªãC8@FHãCFH?GV�û � õ ñ,B ý¬õ@3@FL6 ' \ � ç¹8G4ÄD­8@4 > ? > F > 4d3@A9âL354ªWªãåWªãC8@FLãåFH?{V#û �Lõ ñ �Tý �
V >�> 35AÐV�8Îû �Hõ ñb� õ ñ �Tý ò Q 
fFÎ8@476 > 4ÌWd8 > ú9âHAÐ35ãCF ó ;{à0Wª;HãÐV�89:�:�BH47V�õ ó > D­3@N > õ!ãåF I�ãC?LQ B õ!3
��8}8@D 85ç�35F
ãåF{W > 4ªç�3@: > á > W ó >�> FÍW ó 8-3@6���3G: > FGW�VªBHáÇ698@D-3@ãåFLV�Q � > BLV > 3-VXW > FL:�ãåA!?G4d3@âH;FH85W73TWªãC8@Fÿû ñ@ñ ý �!3
69ãÐ35?@8GFL35A > F{Wª4dà C [1Z [ ãÐV�4 > âH4 > V > F{W > 60á}à�:�ãå47:�A > F}BHDRá > 4 Q�� Wª; >-> 69? >N
Q7ï m _0ð ; > 4 > ;L8@4dã ��8@F{Wd3@A13@FL6ùS > 4�WdãC:�35A�ACãåF > V ò :�8@4d4 > Vªâk8GFL6HVÌWª803
FH8GF � > 4ª8
8 �Ç69ãÐ35?G8@FL3@A
> F{Wª4dàDC [1Z h Q!�ÌáHAåã æ B > AåãCF > 4 > âH4 > V > F{W ð 4 > � > :�W > 6 ò A > S > Aåø ñ 	LACA`ø�ãåF > FGWd4ªã > V$Wd;L3TWy3@4 > FH8@W
V�ãC?@FHã�	k:�35F{WªACà�6Hã � > 4 > F{Wyç¹4d8@D Wª; > :�3GV > 8@ç ' í ñ Q]þ=;HãC:7N�ACãåF > V ð Wª; > 3547:�V ò 354 > Wª; >
ð F > ?@A > :�W > 6 ò A > S > A`ø ñ 	LACAåø¬ãCF > FGWd4ªã > VÄWª;L35W ó 8@BLAC6-FL85W#354dãCV > ãåçp3�?GAå8GáL35A ® � ¯ ´.·r� � 8@476 > 4ªãCFH?
ð 8@4yVª8@D > 85Wd; > 4 >bæ BHãåST3@A > FGWy8G4d6 > 4dãåFH? ò ó > 4 > BLV > 6½Qn�9BL:7;ÿA > S > Aåø ñ 	LACAåø¬ãCF > F{Wª4dã > V-354 >4 > V�â¦8@FLVªãCáHA > ç¹8@4ÌWª; > 6 > W > 4ªãC8@473TWdãå8GF&85çÄWd; > :�8@F}S > 4ª? > FL: > Q�IL8@4 
 � ðX�{ò õ½4 > � > :�W > 6&A > S > A`ø ñ	LAåA > F{Wª4dã > V�6 > W > 4dD­ãåF > Wd; > 4 > D-35ãCFL6 > 4�D-35Wª4dã`úFE í é & ë Q 
fFùWd; > W > 4ªD­ãCFH8@AC8@?Gà&85ç$�8Gã13@FL6HG!ãÐ:7;HF > ó VªN}àÎû B õ � ý�õ¦Wª; > á¦85W�Wd8@D AÐ3Jà > 4�?G4ªãÐ69â¦8@ãCFGW7V�85ç �=< V I ð V >�> ?@4dãÐ69âk8GãåF{W7VD­3@4ªN > 6 ó ã`Wd;DIÎãCF I�ãC?LQ B{ò õ ó ;HãÐ:7;÷ãCFL69Bk: > Wª; > 3G6H69ãåWªãC8@FL3@A=A > S > Aåø ñ 	LACA > FGWd4ªã > V�õ�354 >:�35ACA > 6 «D®W± �S² ¹ � ¯M« � � ­³® � ¸�­,¶ Q

O ó 3Jà�Wª8�ãCD$âL4ª8TS > Wª; > â > 4ªç¹8@4dD-35FL: > :�8@FkV�ãÐVXW7V�ãCFy3@:�: > â9WdãåFL? ­;® �S´�� ° 	LACA`ø�ãåF > F{Wª4dã > V? > F > 473TW > 6²á}àÌWd; > âL354735ACA > Aåã���35WªãC8@F�V�Wª473TW > ?@à ��ãCFL:�4 > 3@V > á¦85Wª;�Wª; > âLV > BL698@ø¬8TS > 4dAC3@â ó ãÐ6}Wd;
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ð�� í G ï � G ï'B G ï A
A A ò 35Fk6yWd; > 	LACA½A > S > A ð1] �"! �Hï�ñ@ï � ï A
A A ò ãCFÍWª; > âLV > BL6H85ø�8TS > 4dAÐ35âHâHãCFH?
4 > ?@ãC8@F ð V ò Q
¤ ��¥§¦��&���&�W¦ ���$#¿­�¸4­@® � ¯�­ �@µ "�3@4 
 � ð ]
�%�0ï ] � ò � ® µ ¶,¯ � ®W¸ �
· ¸ 
 � ð ]�ò ± �S²p� «D®W­1¸ @ «D¯D°
¯D°�­�¹ �
·r��� � ­ � «?> � ¯M« � ®Y¶,¯ ·r� ¯�­ �
µ � ¶0¸4­;¶;± · « � ­1¸ ����� ¬S­�Æ'&W°.«À¶ · ­ � ¸<¶~¹ �
·r��� � ­ � 
 � @ «D¯D° «D®#¯ ­@º
· « �S·)(%� �j� ­@¬<­ � ] ¼ ¹#¶@­ ´ ¸ � º � ¬S­ · ��� ¹ @ «&¸S¯J° � ¼n� ®W¸È¹#¶@­ ´ ¸ � º � ¬<­ · ��� ¹ (%� �D� ­@¬S­ � ] � Æ+*,®Ë¯J°�­
¶M¹�­1±;« ( ± � ¯\« � ® �5½ � ¼ P @ « � � ¶1¯ � ® ¸ ½F�S· P G ¼ «D® �
· ¸4­ · ¯ � «D®W± �8´ ¸4­Á¬ �S· « ���F� ­ ² ­;¶ ° ¶1«?>�­
¹ ·r���F� ­ ² ¶ � ®W¸�Ã �
·r� ¹�°�¶ �5½ Å ² � ¯ · «&±1­;¶È¯J° � ¯�¸ � ® � ¯t¶1¯�­ ² ½1·r�
² ¸
«À¶@± · ­@¯\«?>�­1¸-,�.ÈÇf¶@Æ

�G�D� /10 ���M�&�4�&�R�������������;���#���S�&���
þ=; > âL354735ACA > Aåã���35WªãC8@F W > :7;LFHã æ B > 69ãÐVd:�BLVdV > 6�Vª8�ç�354&D-3Jàäá > 4d35Wª; > 4ÍW > 69ãC8@BkVEWª8�35âHø
âHAåàGõ ó ; > F÷Vª8@D > VªBHáÇ698@D-3@ãåFLV�;L3JS > 30;HãC?@;�F{BLDRá > 4R8@ç+F > ãC?@;}á¦8@47VR3@FL6 Wª; > ?G4ªãÐ6 ãCVFH85W ó > ACA�V�Wª4dBL:�WdBH4 > 6½Q¦þ=; > 35AåW > 4ªFL35WªãCS > D > Wd;H896½õ ó ãåWª;03@F&8@476 > 4dãCFH?­ãåFL6HBL: > 6
âLV > BL698@ø8TS > 4dAÐ35âHâHãCFH?EVXWd4d35W > ?Gà@õÇWd;L3TW ó > V�;L3@AåAÄ6 > Vd:�4dãåá > FH8 ó õ½D-3Jà0á >-> 3@VªãCAåà0BkV > 60Wd8
Wd3@:7N}A >ãåF{Wª4dãÐ:�3TW > ? > 8@D > Wd4ªã > V�35FL6­âk354ªWªãåWªãC8@FHãCFH?GV�Q�IL8@4wWª; > âHBH4dâk8{V > VÄ85ç!8GBH4 > ú9âk8{V�ãåWªãC8@F!õGA > W�BLV
Wª;HãCFHNE85ç > 3G:7;0V�D-35ACA ð ?@4dãC6 ò V æ BL3@4 > 8@çlI�ãC?LQ � 3@V+3 	kFHã`W >�> A > D > FGWbõ¦3@FL6
3@VdV�BLD > Wª;L35W
Wª; > 	LFHãåW >$> A > D > F{W7V�;L3JS > á >�> F�âL354ªWªãåWªãC8@F > 6&ãCF{Wª8 ' V�BLá¦698GD-35ãCFLV�á}à
D > 3@FLV�8@ç�Vª8@D >
35B9Wd8@D-3TWdãC:ED > Vª;÷âk354ªWªãåWªãC8@FHãCFH? 35AC?@8@4dãåWª;HD
Q�þ=; > F�õ «D® ­ � ±1° ¶ ´�� ¸ �S²p� «D® õÄWª; > ð Aå89:�35A òBHFHN}FH8 ó FLV#3@4 > 4 > ø�F{BLDRá > 4 > 6P:�AC3GVªV=á}àP:�AC3GVªV�õH:�8GFLV > :�BHWªãCS > ACà@õ93GV]ç¹8@ACAå8 ó ãCFH?��
ñ Q#:�AÐ3@VdV ñ �H3@AåA½ãCF{W > 4dãC8@4#?@4dãÐ69âk8GãåF{W7V]3@4 > F}BHD�á > 4 > 6 ð 	L4dV�WªACà ò��� Q#:�AÐ3@VdV � �9F > ú}W#ç¹8@ACAå8 ó 35ACA½?@4dãC69â¦8@ãCF{WdV�õ9ã`ç�35F}àGõ}Wª;L35W+á > Aå8GFH?$Wª8$W ó 8-VªBHáÇ698@D-35ãCFLV �
B Q#:�AÐ3@VdV B �9F > ú}W#ç¹8@ACAå8 ó 35ACA½?@4dãC69â¦8@ãCF{WdV�õ9ã`ç�35F}àGõ}Wª;L35W+á > Aå8GFH?$Wª8$Wª;H4 >�> VªBHáÇ698@D-3@ãåFLV �
� Q > W7: A A A

fF�698@ãCFH?�Vª8Lõ ó > 8Gá9Wd3@ãåF�3 ð ? > F > 4735ACã �b3TWªãC8@Fÿ8@ç�3 ò 4 > S > 4dV > ST354dãC3@FGWy8@ç�35Fä8@476 > 4ªãCFH?
69ãCVd:�BkVªV > 6 ãåF û �5ý ð V >�> 35AÐV�8�û ñ �Tý ò Q#O ?GAå8GáL35A�4 > F}BHDRá > 4dãCFH?�8@çRWª; > ?G4ªãÐ69â¦8@ãCFGW7VED­3Jà
á > 3@:7;Hã > S > 6ÿãCF 3èVªãåD­ãCAC3@4 ó 3Jà@Qwþ=; > :�8GD$âLB9Wd35WªãC8@F�35Fk6ÿWª; >�> úH:7;L3@FH? > 8@çR6H3TW73ÎãCV
â > 4�ç¹8G4ªD > 6!õH:�AÐ3@VdV=á{àÍ:�AÐ3@VdV�õH3GV]ç¹8@ACAå8 ó V �



ñ Q#:�8GD$âLB9W > :�AC3GVªV ñ ?@4dãÐ69âk8GãåF{W7V �� Q > úH:7;L3@FH? > 6H3TW73�ç¹8@4�:�AC3GVªV � ?@4dãC6Hâk8GãåF{WdV=BLâ¦6H35W > V � :�8@D­âHB9W > :�AÐ3@VdV � ?G4ªãÐ69â¦8@ãCF{WdV �
B Q > úH:7;L3@FH? > 6H3TW73�ç¹8@4�:�AC3GVªV B ?@4dãC6Hâk8GãåF{WdV=BLâ¦6H35W > V � :�8@D­âHB9W > :�AÐ3@VdV B ?G4ªãÐ69â¦8@ãCF{WdV �
� Q > úH:7;L3@FH? > 6H3TW73�ç¹8@4�:�AC3GVªV � ?@4dãC6Hâk8GãåF{WdV=BLâ¦6H35W > V � > Wd: A
A A
O+F}à0VXW > âÊWª;L35W�ãCF}S@8@ACS > V�3@F > D­â9WXà0:�AC3GVªVÌDRBLV�W²á > V�N}ãCâHâ > 6½Q½þ=; > :�8GD$âLB9Wd35WªãC8@FÊ3@FL6
Wª; >�> ú9:7;k35FH? > 8@ç16L3TWd3­Vª;H8@BLAC6Eá > 8@4d?G35FLã � > 6yãCF0VªBL:7;E3 ó 3Jà­Wª;k3TW�õ¦3TW > 3G:7;
?@4dãC69â¦8@ãCF{WV�;L3@4 > 6Eá{àPW ó 8­8G4+D­8@4 > V�BHáÇ698GD­3@ãåFkV�õ > 3@:7;
V�BLá¦698GD-35ãCF&ãåF}S@8GAåS > 6Í8@á9W735ãCFLV=Wd; > Vd35D >SJ3@AåB > õ!BHâùWd8E4d8@BLFL6}ø�8
� > 4d4d8@47V�õ½69BH4dãCFH?EWª; > ãCFL:�8GD­âHA > W > ç�3G:�Wª8G4ªã���35WªãC8@FùâH4d8}: > VdV�õ½3@FL6
69BH4dãåFH?�Wª; > âL4 > :�8@Fk69ã`Wdãå8GFHãCFH?$V�W > âLV�QHþ=;HãCV=4 >�æ BHãC4 > VwWª8-694d8@âÍ3@F}ày:�8@FLF > :�WªãC8@FPá > W ó >�> FW ó 8
?@4dãÐ69âk8GãåF{W7V²85ç]Wª; > Vd35D > :�AÐ3@VdV�õ½áLB9W ó ;HãÐ:7; á > Aå8GFH?EWª8
W ó 8
6Hã � > 4 > F{W�ãCFGW > 4ªç�3@: > V�QO+FPãCACAåBLV�Wª473TWdãå8GFyãÐV�âL4ª8TS}ãÐ6 > 6­ãCF I�ãC?LQ � ó ; > 4 > ó > ?@ãCS > 3�âL3@4�Wdã`Wdãå8GFHãåFL?R85ç�Wª; > âH;}à9V�ãÐ:�3@A698@D-35ãCF
ãåF{Wd8 � 7 � á¦8Jú > V�Q�
fF
Wª; > :�3@V > ó ; > 4 > Wª; > :�8@FLF > :�WªãC8@FEWª8yá > 694d8@âLâ > 6E:�8@4d4 > øV�â¦8@FL6LV]Wª8­V�8GD >�> F{Wd4ªà C [XZ h 85çpWª; > 8G4ªãC?@ãCFL35A½Vªà9VXW > D D-3TWd4ªãåú½õGWd; > 694d8@âHâ > 6PST35ACB > D­3Jà
á > 3@6H6 > 6­Wd8�Wª; > 69ãÐ35?G8@FL3@A > FGWd4ªã > V C [1Z [ 35FL6 C hrZ h Q9þ=; > 4d8 ó V�BLD.8@ç!Wª; > V�à9V�W > D D­35Wª4dã`ú
ãCV=Wd; > F
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gih*j Â��¦Â �=a7udzb��Æ9zbef^hgX^mzb\�z�ÅkgX©{a]��cX^`n�^m\TgXz � 
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(Problem 1 , h=1/129 , 1x8 processors , l=infinite)
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