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JKÔ²G£J�p`CFY[HcCFG�bmCjbTì?í O£aRCFH_JcZkLMC�C��WE²O�N`C]N�JKZiGIx\x\eRq(bmV:YlÔ,JcÔ:G£J"0��21$3�4/576¾í#Õ��mØ � ñ`{��:OR|RÙ
GIHKJfe0áktFñ¡ã�GRx\bKOÂV²bmCjp�G,bcYlÔ`C]LMCAJKÔ:GIJ�pWCFY]HKCjGRbKCFbDJKÔ`CML�V`JcG£JcZkO�N�E:HKO�Ú:GIÚ`Z\x\ZdJfe!O£a�C]H�Ú`ZdJ
HcC]E`HcCFbKC]N�JcGIJKZ\ORN#GIN:p�|RZ\aRCFb<Ú`ZkJcbTOIQ?p`Z �(C]HcC]N�JTbmZ\|RN:ZdÜ²YFGIN:Y]C�p`Z �(C]HcC]N�JTbKYlÔ:CFpWV`x\CFbF{4èªNAJKÔ:Z\b
E:GRE²CFH�G�N`C]Û L#CjYlÔ:GIN:Z\bKL Z\bUE`HcORE?O�bKCFpMJcÔ:G£JPGRp`GREWJcb�JKÔ:C�LAVWJcGIJKZ\ORN E:HKO�Ú:GIÚ`Z\x\ZdJfeMO£aRCFH
JKÔ:C�x\OWY[Z?Ú`VWJ�N`C]Cjp`b�N`O�~�N`O£ÛPx\CFpW|�C_Z\NÂGRp`a¡GRN:Y[C�GIÚ?ORVWJ�JKÔ`C�Ú`ZkJ�HcC]E`HcCFbKC]N�JlG£JKZ\ORNgORQrJKÔ`C
E`HcORÚ`x\C]L,q`bKV:YlÔ!GRb�JcÔ`C1bmZ\|RN:ZdÜ²YFGIN:Y]C�ORQ6G#Ú`ZkJ_E?O�bKZdJcZkO�N,G�b�ZkN=�`O�|�GRHmJfea� b�bcYlÔ`CFL#CgáktFñ¡ãµ{
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G \MQTS��$NPQTS�UPQYX�ZkQ4ZkJcb�GIx\x\C]x\C_Z\b�t�q+H�\MQTS��WNPQTS�UPQYXUZdQ4ZkJcb�GIx\x\C]x\CDZibUñ:q�O�H�Sa�D� �WN ���RZdQ4ZkJcb�GIx\x\C]x\C�Y]GRN
Ú?C1C]ZkJKÔ`CFH_ñMORH�t�{JI¸Ô`C[JcÔ`C]HDG#x\OWY[V:bPZib
t[ÙµZ\N�JcHKZ\N:bKZ\YRq`ñ£ÙµZkN�JcHKZ\N:bKZ\YRqWORHPN`CFVWJKHlGIxÄpWCFE²CFN:p`b
ORN#JcÔ`CPE`HcORÚ`x\C]L V:N:pWC]HTY]ORN:bKZipWC]HlG£JcZkO�NAGIN²p�CFN:Y[OWpWZ\N`|1bcYlÔ`C]LMCRqRCR{ |:{\qIÛPÔ`C[JcÔ`C]H�ZkN�JKHcORN²b
GIHcC�ZkN:bKC]HKJKCjp�ákt¡uFãµ{zBDV:HKZ\N`|#JKÔ`C�HcV`N`N`Z\N`|#OIQ<GMÖ
×1qWGA|RCFN`C�x\OWY[V:b�Zib�Y]GIx\x\CFp G \MQTS X�� QTS �ZL
ZkQÄJKÔ`C�Q¿HcC	K�V`C]N²Y[eMOIQTtjbTZ\N ZkJcb�GIx\xkCFxkCjb�O£a�C]HzJcÔ`C�E?ORE:V`x\GIJKZ\ORNgJcC]N:p:b�JcO�Z\N:Y[HcCFG�bmCAÕ JKO�JKÔ`C



x\ZkLMZkJ�ORQDtR{ ñ�Ø_ÛPZdJcÔ³JcZkLMC,Õ¿|RCFN`C]HlG£JcZkO�N²Ø�qFH�\MQTS X�� QTS �ZLAZdQ�JKÔ`CAQ¿HKC&K�V`C]N:Y]e!OIQ_tjb_JcC]N:p`b�JcO
pWCjY[HcCFG�bmCPÕ JcO_JcÔ`CTx\ZkLMZkJ¾OIQ`ñ:{ ñ�Ø�qjORH S+��S�\MQTSaX�� QTS �ZLzZkQWJKÔ`CFHKC�Z\b4N`O�JKCFN:pWC]N²Y[e
OIQWZ\N:Y[HcCFG�bmZ\N`|
O�H4pWCFY]HKCjGRbKZkN:|:{;I¸Ô`C]JKÔ`CFH<G_xkOWY[V²bÄZib�t]Ù>Z\N:Y[x\Z\N`CFprq£ñIÙ>Z\N:Y[x\Z\N`CFprq¡O�HÄN`ORN`Ù>Z\N:Y[x\Z\N`CFp1p`C]E?C]N:p`b
O�N�JcÔ`CgE`HcORÚ`x\C]L V`N:pWCFH�Y[O�N:bKZ\pWCFHcGIJKZ\ORNÄq4C]N:Y]O�p`ZkN`|³bcYlÔ`CFL#C�q4|�C]N`C]JKZiYMORE?C]HlG£JKO�Hcb
GRN:p
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^DbKV:GRxkx\eäÛPZdJcÔ0JcÔ`C,E`HKO�|RHcCFbcb�OIQDJKÔ`C³Ö
×1q<JcÔ`O�bKCÂ|�C]N`CÂxkOWY]ZUJcÔ:G£JgGIHcC�t]Ù>Z\N�JKHcZkN²bmZiY

Õ�ORH
ñ£ÙµZkN�JKHcZ\N:bmZiYFØDÛPZ\xkxzGIE:E²CjGIH�JKO-Ú²C,t]Ù>Z\N:Y[x\Z\N`CFpßÕ¿ORH
ñ£ÙµZ\N:Y[x\ZkN:CFp:Ø[qÄZ¬{ CR{\q(JKÔ:CAQ¿HcC	K�V`CFN:Y[e
ORQDtFb�ZkN�JKÔ`CMGIx\x\C]x\CFb�OIQzJcÔ`CFbKCAx\OWY[Z6ÛPZ\xkx6C]a�C]N�JKV²GIx\xke!Y[O�N�aRC]Hc|RC1JKO$tÂÕ¿O�H�ñ�Ø�{�XW×�ÝD^�ó
LgGI~�CFb�V:bKCAORQTJKÔ`Zib�Y[O�N�aRC]Hc|RCFN:Y[C�ZkNWQ¿O�HKLgGIJKZ\ORN�G�bDQ¿CFCFpWÚ²GRYl~!Z\NWQ¿ORHcLgG£JKZ\ORN³JKO!Y[O�N�JcHKO�x
JcÔ`C�L�VWJlG£JcZkO�NÂÚ�eÂG�p39fV:bmJKZ\N`|#JKÔ`C�LAVWJcGIJKZ\ORN-E`HcORÚ:GRÚ`Zkx\ZkJfegQ¿ORHPCjGRYlÔ-xkOWY[V²b]{

I$C!V:bmC,JcÔ`C,Q¿HcC	K�V`C]N²Y[e0ORQ#tjbMZkNàJKÔ:C³GIx\xkCFxkCjbMZkN¸G$xkOWY]V:bMO£aRCFHAJcÔ`C!E?ORE`V`xiG£JcZkO�N
Õ�C	K�V`Z\a¡GRxkCFN�JKx\eßÛ�C�YFGIN¸V:bKC!JKÔ:C³Q¿HcC	K�V`C]N²Y[eàOIQ�ñRbÂGRboJKÔ`C$GIHc|RV`LMC]N�J�ØAJKOßYFGIxiY[V`xiG£JcC
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� % �4pWC]N`ORJKCjb�JKÔ`C GRÚ:bKORx\VWJKCMa£GIx\V`CgOIQ % q 6 í���� GRN:p 6 í � � GIHcCAJcÔ`CgLgG��WZ\L�V`L
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�<Z\|RV`HcC�t�y<Ó¾HKZiGIN:|RV`xiGIH�Q¿V`N:Y�JcZkO�N V:bKCFpoQ¿ORH�Y]GRx\Y]V`x\GIJKZ\N`|1JcÔ`C�L�VWJlG£JKZ\ORN E`HKO�Ú:GIÚ:Zkx\ZdJfe#Q¿O�H
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xkOWY]V:b]{

Ý_O£Û pWV`HcZkN`|�JKÔ:C-CFaRO�xkVWJcZkO�N�ORQDJKÔ:C!Ö
×�qTG£Q JcC]HgG�N:C]Û E?ORE:V`x\GIJKZ\ORN ��Ô:G�bAÚ?C]CFN
|�C]N`CFHcGIJKCFpÄqWÛUC
Ü:HlbmJDY]GIxiY[V:x\GIJKC
JKÔ:C�pWZibfJcHKZ\Ú`VWJcZkO�N-ORQ�tjb�� ) Õ��lò �mØ�Q¿O�HPCFG�YlÔ-x\OWY[V:b ��O£aRCFHJcÔ`C
E²O�E`V`xiG£JKZ\ORN,GIN²poQ¿HcORL JcÔ`Zib�ORÚWJlGIZ\N JcÔ`C�L�VWJlG£JcZkO�NÂE`HcORÚ²GIÚ`Z\xkZkJfe�ì²í#Õ��lò �mØTQ¿O�HP|RCFN`C
x\OWY[V:b �l{
Ó�Ô:C]N�Û�CAYFGIN�E²CFHmQ¿O�HKL·XW×�ÝD^Dó ORE?C]HlG£JcZkO�N:bDbKZ\L#Z\xiGIHcxke!GRbDJKHlGRp`ZdJcZkO�N:GIx<Ú`ZkJ
LAVWJcGIJKZ\ORN C��`Y[C]E`J�JcÔ:G£JDXW×�ÝD^�ó V²bmCjb¾ì?íAÕ��lò �mØ�Q¿ORH�CFG�YlÔ x\OWY[V:b �TZ\N:bmJKCFG�poORQ<GA|Rx\ORÚ:GRx
ì?í�Q¿ORH_GIx\xrJcÔ`C�xkOWY]Z¬{



×DYFY[O�HcpWZ\N`|�JKO1JcÔ`C�Y[xiGRbcbmZkÜ²YFG£JKZ\ORNgORQ¾GRp:GIEWJlG£JKZ\ORNoQ¿ORHPÖ
×Db�HcC]a�ZkCFÛUCjpMZkN,bKCFY�JcZkO�NÂâWq
JKÔ:C�|RO�GIxÄORQTGRp`GREWJKZ\aRC�LMCFYlÔ²GIN`ZibmL ZibPJKO V:bmC1JKÔ`C1~�N`O£ÛPx\CFp`|RC1pWe�N:GRL#ZiY]GRxkx\e,GRY K�V`Z\HcCFp
GIÚ?ORV`JAJcÔ`CÂbKCFGRHcYlÔ0bKE:GRY]CoJcO�GRp�9fV:bfJAJKÔ`C!Ö
× bmV`ZkJcGRÚ`x\e�JcO³JcÔ`CÂE:HKO�Ú`xkCFL,{�XW×�ÝD^�ó
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Evaluations ( x 100 )

SANUM
1/L Bit Mut

1.75/(N*L^(1/2)) Bit Mut
0.001 Bit Mut
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