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êÇë6ôKñiõWë
÷0í6óSì=ïhôKñió�ë6ì=ïbì»ò4ð`ïbìP�
ìWÿ�ð0óSì.�ÁóSð�ð*�*ì=ïqôXù6ú�÷�í
ð�ñSñSôXû6øKì�ñSð�øCî6óGô]ð6ùÁóSð�ó�ë6ôKñ

õöë
÷®øKøKì=ù6ú0ì� ¬êÇë6ôKñ�ñSð�øCî6óGô]ð6ù��Në6ð,
:ìWÿ0ì=ï.�
õ=÷�ù¾ð`ù6ø7��û
ì¸òdïG÷��Áì.�¦ôXù ÿ0ì=ï��¦÷0û6ñSó�ïS÷VõWó �
ñSð��ÁìWóSô �ÁìWñÁñ�í�ìWõ=î6øX÷®óSôKÿ0ì*
:ð`ï��
ñ  �êh÷ �®ì=ù�øKôKóSì=ïS÷®øKø7���:ôKó 
ÇôKø]ø¬ù6ð0ó�ñ�î��¾õWì¦óSð ÷0ï�ü
ïqôKÿ0ì×÷®ó�÷ 
:ð`ï �=÷�û6ø]ì��ÁìWõWë
÷0ù6ôKñ3�* ��:î6ó�ó�ë6ìÁú0ð`÷®ø�ë6ì=ïqì×ôKñ�óSð¦ñGìWó�ó�ë6ì��ÁôXù'��ð®ò
ó�ë6ì9ïbì=÷,�
ì=ï¸ôCù�óSð�ñ»î6õöë ÷ òdïS÷��Áì.
:ð`ï � ó�ë
÷®ó¸ñ�ë6ì¦ð`ïÁë6ì � ô]ú6ë0óÁõWð��Áì¦î
íM
ÇôKó�ë
÷0í
í
ïqð`í
ïqôX÷®óGì�ô+�
ì=÷Vñ�óSð¾÷0í
í
ïqð`÷®õWëýó�ë6ôKñ�õWë
÷®øKøKì=ù6ú0ì� 
êÇë6ì ïqìWñGó×ð®ò�ó�ë6ì�õWë
÷0í6óSì=ïýôKñÃð`ïbú`÷0ù6ô(�Wì.��÷®ñýò^ð0øKø]ð,
Çñ� 26ìWõ �¦ñ�î�� �×÷0ïqô(�WìWñ

ÿ0ì=ï��¦ñ�ë6ð`ïbóSø7��ó�ë6ì òdî
ù'�R÷�� ì=ù0ó�÷VøÍô7�
ì=÷�û�ì=ë6ôXù'���%�"��26ìWõ �ýøKð`ð��0ñ�÷®ó�÷0ù ð0ñSóGì=ù�ü
ñSôXû6ø+� ñGô � ô]øX÷0ïýñSõ=÷®øKôXù6ú í
ïqð6û6ø]ì � ñSôKó�î
÷®óSôKð`ù ôXù ó»ë6ì9÷0ïbì=÷�ðVò ��ôKð0øKð0ú��� M26ìWõ� /
�
ô]ñGõ=î6ñSñSìWñ$#¬÷®ó�î
ïqì�%¶ñ 
 ÷��¾óSð��
ì=÷®ø"
ÇôKó�ë ó�ë6ôKñgí
ïqð6û6ø]ì � ��ó�ë6ì�ôXù�ó�ïqð'�Rî6õWóSôKð`ù¦ð®òm÷
�
ìWÿ0ìWøKð`í��Áì=ù�ó�÷®øÍí
ïqð6õWìWñSñÇû
ìWó�
:ìWì=ù¾ó�ë6ì�ôXù�ò^ð`ï8�×÷®óGô]ð6ù¾ñSóSð`ïS÷Vú0ìÇôXù¦ó�ë6ì�ú�ì=ù6ð0ó�� í�ì
÷0ù'��ó�ë6ì�÷VõWóSôKÿ0ì�ì=ù�óSôKó����
ó�ë6ìÌí
ë6ì=ù6ð�ó!�
í6ôKõÁð`ïqú`÷0ù6ôKñ3� ó�ë
÷®ó�ïqìWñ»î6ø]óGñÇòIïqð�� ôKóSñ¬ì.-0ü
í
ïqìWñSñSôKð`ù� �26ìWõ� �)ýó�ë6ì=ù¦ó�ïbô]ìWñ¬óSð¸ò^ð`ï8�Áî6øX÷®óSì�÷¸ò^ì.
 í
ïbôCù6õWôXí6øKìWñ�ðVòAó�ë6ôKñ¬ñSð0øXî6óSôKð`ù
óSð¦ó�ë6ì¦í
ïqð`û6øKì � ó�ë
÷Vó��ÁôKú`ë�óÌû�ìÃó�ïG÷0ù6ñqò^ì=ïS÷0û6øKì×ôXù0óGð ��ì=ù6ìWóGô]õ*�iïbð0ú`ïS÷�� �ÁôXù6úD 
26ìWõ� ������Nù
÷®øKø7�Ãú0ð6ìWñ:ð`ù6ì¬ñSóSì=íýòIî
ïqó�ë6ì=ïi÷�ù'��í
ïqð`í
ð�ñSìWñÇ÷Ìí�ð0ñSñSôXû6øKì�ñGõWì=ù
÷0ïqôKð¸ò4ð`ï
ó�ë6ì�ôXù�ó�ïqð'�Rî6õWóSôKð`ù¦ðVò �
ìWÿ�ìWø]ð6í��Áì=ù0ó�ôCù�óSð �4�" �26ìWõ� '&Ìû
ïbô]ì)(D� �
ôKñSõ=î6ñSñSìWñ¬ì=÷0ïqøKôKì=ï
ì.- í�ì=ïqôKì=ù6õWìWñ 
ÇôKó�ëýó�ë6ì¬ôXù0ó�ïbð��Rî6õWóSôKð`ù¾ðVò �
ìWÿ0ìWøKð`í��Áì=ù�ó �D�Áð�ñSóSø7�Áó�ïqì=÷®óSì.�¦î
ù'�
ì=ï
ó�ë6ì�ë6ì=÷,�
ôXù6úÃú�ì=ù6ð0ó�� í�ì»ü�í
ë6ì=ù6ð0ó�� í�ì»ü!�×÷0í
í6ôXù6úD 
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��ì=ù6ìWóSôKõ%�iïbð0ú`ïS÷�� �ÁôXù6ú×ôKñ�í
÷0ïqó:ð®ò�ó�ë6ì�÷0ïqì=÷ ð®òAþ�ÿ�ð0øXî6óSôKð`ù
÷0ï��B��øKú0ð6ïqôKó�ë��Áñ

�ë6ôKõöë¦÷0í
í6ø7�¾ñSì=÷0ïqõWë¾í
ïqôXù6õWôCí6øKìWñ�÷0ù
÷Vø]ð�ú0ð`î6ñ:óSðÁó�ë6ð0ñSì¬ð®òAù
÷Vó�î
ïS÷®ø�ìWÿ0ð0øXî6óSôKð`ù¾ôXù
÷�ÿ>÷�ïqôKìWó!�Áð®ò��
ô �*ì=ïqì=ù�ó í
ïbð`û6øKì �;�
ð'�×÷®ôXù6ñ �
ù6ð0ó�÷0û6ø7�×í
÷0ïS÷��ÁìWóSì=ï�ð6í6óSô �Áô(�=÷®óSôKð`ù� 
êÇë6ì
�×÷?>qð`ïO�
ôKñSóSôXù6õWóSôKð`ù¾û
ìWó�
:ìWì=ù%�%��÷0ù'�Áó�ë6ìWñGìmð�ó�ë6ì=ïÍ÷�ïqì=÷®ñ*ð®òNþ ÿ0ð0øXî6óSôKð`ù
÷0ï �
��øKú0ð`ïbô]ó»ë��ÁñÇôKñ:ó�ë
÷®ó
�%� õWð`ù�ó�ïqð�ø]ñÇ÷®õWóGô]ÿ�ì�õWð��×í
ð6ù6ì=ù0óSñ:øKô��®ì�ñ8���Áû
ð0øKôKõ�ì.-
í
ïqìWñqü
ñSôKð`ù6ñ�ð`ï¬ôXù6ñSó»ïSî6õWóSôKð`ù6ñ×÷®ñ�ð`í
í�ð0ñSì.��óSð ñSô �×í6øKì9í
÷�ïS÷��ÁìWóSì=ïbñ �*÷0ù'��ó�ë
÷Vó%�%�'ôKñ
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Loop
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÷0û6øKì�óSð%�
ìWÿ0ìWøKð`í¾ôKóSñ:ð,
�ù×ïbì=í
ïqìWñSì=ù�ó�÷®óSôKð`ùýð®òA÷¸í
ïqð`û6øKì � û�� ÷Vø]øKð,
ÇôXù6ú×ÿ®÷0ïqôX÷0û6øKì
õWð��×í6øKì.-`ôKó��¦ð®ò�ôKóSñÇôXù'�
ôKÿ`ô7�Rî
÷®øKñ  

��ñ¾ð0ó�ë6ì=ï¾ìWÿ0ð�øCî6óGô]ð6ù
÷0ï�� ÷®øKú0ð`ïbô]ó»ë��Áñ��%� ò^ð0øKø]ð,
ÇñQ#�÷�ï�
ÇôXù %¶ñ¦í
ïqôXù6õWôCí6øKì ð®ò
�
ô��*ì=ïqì=ù�óSôX÷®øÍù
÷Vó�î
ïS÷®øÚñSìWøKìWõWóSôKð`ù� mê�ë6ô]ñ¬í
ïqôXù6õWôCí6øKìÁñSó�÷VóSìWñ:ó�ë6ìÇò^ð0øKøKð,
ÇôXù6úÃí
ïqìWõWð`ù�ü
�
ô]óGô]ð6ù6ñÇò^ð`ï:ìWÿ0ð�øCî6óGô]ð6ù¦óSðÁð6õWõ=î
ïÇÿ6ôX÷��^ù
÷®ó�î
ïG÷®ø 	:ñSìWøKìWõWóSôKð`ùE-

� í
ð`í
î6øX÷®óSôKð`ù�ð®òÌì=ù�óSôKóSôKìWñ�õ=÷®øKøKì.�,ôXù'�
ôKÿ`ô7�Rî
÷®øKñ�ôKñ ò4ð`ï �Áì.� 
�ë6ôKõöë õ=÷0ù
ïqì=í
ïbð��Rî6õWì¸ð`ï�õ=÷0ù�û�ìÌïqì=í
ïqð'�Rî6õWì.�� 
êÇë6ì=ïbì�ô]ñ�ë6ì=ïqì.�
ôKó��¦ôXù�ïqì=í
ïqð'�Rî6õWóSôKð`ù��Úô$ ¶ì� �ôXù'�
ôKÿ`ô7�Rî
÷®øKñÌí
ïbð��Rî6õWì¸ñSô �ÁôKøC÷�ï
ð*�*ñ�í
ïbôCù6úO 
�YùÁó�ë6ìÇõWð`î
ïbñSì�ðVòTïqì=í
ïqð'�Rî6õWóSôKð`ùýÿ>÷0ïbôC÷VóSôKð`ù×ð6õWõ=î
ïqñ�ó�ë
÷®óm÷ �TìWõWóGñ�ó�ë6ìÇøKô��®ì»ü
øKôXë6ð`ð'��ðVòAñ�î
ïbÿ`ôKÿ>÷VøA÷0ù'�¦ó»ë6ì=ïqì»ò4ð6ïqì�ð®òiïqì=í
ïqð'�Rî6õWôCû6ôKøKôKó�� ðVòAôXù'�
ôKÿ`ô7�Rî
÷®øKñ  
#�î6ìÁóSð¦ì.-6õWìWñSñSôKÿ0ì¦ïqì=í
ïqð'�Rî6õWóSôKð`ù�ôCù'�
ôKÿ6ô7�Rî
÷®øKñ9÷0ïbìÌõ=÷�î6ñSì.��óSð¦õWð��ýí
ìWóSì
ò^ð`ï �Nù6ôKóSìÁïqìWñSð`î
ïqõWìWñ� #�ð0ó�÷®øKøhõ=÷0ù¦ñ»î
ïqÿ`ôKÿ0ì¸ó�ë6ì�ñSó�ïGî6ú0ú0øKì�ò^ð`ï:ì.-6ôKñSóSì=ù6õWì� 
#�ô �*ì=ïqì=ù�óSôX÷®ø*ù
÷®ó�î
ïS÷®øÚñSìWøKìWõWóSôKð`ù¦ì.-6ì=ïqóSñÇí
ïqìWñGñ�î
ïqì¬óSð,
 ÷�ï��
ñiô �×í
ïqð®ÿ0ì.�¦ôXù�ü
�
ôKÿ6ô+�Rî
÷Vø]ñ� 

êÇë`î6ñ¬÷�ÿ®÷0ïqôX÷®óSôKð`ù ÷0ù'�¦ñSìWøKìWõWóSôKð`ù ø]ð6ð`í ô]ñ�ô]óGì=ïS÷®óSì.�*
�ë6ôKõWë¦õWð`ù6ñGó�÷0ù�óSø7�×ó�ïqôKìWñÇóSð
ô �ýí
ïqð®ÿ0ì�ñSð0øXî6óSôKð`ù6ñ��¨ñSìWì%$�ôKú`î
ïqìB�� �� 	  
êÇë6ì9ïbì=í
ïqìWñSì=ù�ó�÷®óSôKð`ù ð®ò�í
ïqð0ú`ïS÷��Áñ �hð`ï�ú�ì=ù6ì=ïS÷®øKø7� ñSó�ïSî6õWó�î
ïbìWñ ��ôXù �%��ë
÷®ñ

÷¾ñSó�ïqð`ù6ú¦ôXù	(Nî6ì=ù6õWì¦ð`ù ó�ë6ìÃû
ì=ë
÷Eÿ6ôKð`ï�÷0ù'��ì��ÃõWôKì=ù6õ.� ð®ò:ó�ë6ìÃïqìWñ»î6ø]óGôCù6ú�÷®øKú0ðVü
ïqôKó�ë��* �¬ñ×÷ õWð`ù6ñSì.6
î6ì=ù6õWì��
�×÷0ù�� �
ô �Tì=ïbì=ù0ó×÷0í
í
ïqð6÷®õöë6ìWñÁóSð,
Ç÷0ï���õöë6ð6ð0ñSôXù6ú
ïqì=í
ïqìWñSì=ù�ó�÷®óSôKð`ù6ñ¬ë
÷=ÿ�ì�û
ìWì=ù�÷ �
ð`í6óSì.�¦ôXù��4�  ÚêÇë6ì�ïqìWñ�î6øKóSôXù6ú¦í
ïqôXù6õWôCí6øKìWñÁë
÷=ÿ�ì
û
ìWì=ù¾÷0í
í6øKô]ì.� ìWÿ0ì=ùýóSð�ð0ó�ë6ì=ï�í
ïqð`û6øKì �@�
ð��×÷®ôXù6ñ:ñ�î6õWëÃ÷®ñ&�
ìWñSôKú`ùýð®ò*ìWø]ìWõWó»ïqð`ù6ôKõ
õWôCïbõ=î6ô]óGñ�ð`ï�÷0ïqóÇ÷0ù'� �Áî6ñSôKõ=÷®øËõWð��×í
ð�ñSôKóSôKð`ù� 
êÇë6ì � ìWõöë
÷0ù6ôKñ3� û�ì=ë6ôCù'�;�4�)
:ð`ï �0ñ�
ÇôKó�ë�÷ í
ð`í
î6øX÷®óGô]ð6ù%ð®òÃí
ïqð0ú`ïS÷��Áñ


�ë6ôKõöë¾÷0ïqìÇì.-6ìWõ=î6óSì.�¦ð`ï ôXù0óSì=ïGí
ïqìWóSì.�¾ôCùýð`ï��
ì=ï óSð�>Sî'�
ú0ìÇó»ë6ìWôCï:û�ì=ë
÷=ÿ6ôKð`ï. ���ñ�î�ü
÷®øKø+���¬÷�ñGõWð`ïqôXù6ú ð6í
ì=ïS÷®óGô]ð6ù õ=÷®øKøKì.� �Ró�ù6ìWñSñ*�Áì=÷®ñ»î
ïqì �Áì=ù�óÃôKñ¦÷0í
í6øKô]ì.� óSð ó»ë6ì
ð`î6óSõWð��Áì¬ð®ò*ó�ë6ì�û�ì=ë
÷=ÿ6ôKð`ï. a$Úð`ï�ôXù6ñSó»÷0ù6õWì��
ó�ë6ì �
ìWÿ`ôX÷®óGô]ð6ù�û
ìWó�
:ìWì=ùýó�ë6ì 6
î
÷0ù�ü
óSôKó�÷®óSôKÿ0ì¾ð`î6ó�í
î6óÁð®ò�÷�í
ïqð0ú`ïG÷���÷0ù'� ôKóSñ×ó�÷�ïqú0ìWó�ÿ®÷®øXî6ì�� �
ì��Nù6ì.� ó�ë
ïqð6î6ú`ë ÷�ù
ì=ïSïqð`ï òIî
ù6õWóSôKð`ù�	ÁõWð`î6ø7��û�ì�î6ñSì.� óSð >Sî'�
ú0ì¦ó�ë6ì�û
ì=ë
÷Eÿ6ôKð`î
ïÁð®ò�ó»ë6ì�í
ïqð0ú`ïS÷��* 
êÇë6ôKñÃôKñ¦ñSó�ïG÷®ôKú`ë0óbü^ò4ð`ï 
 ÷�ï���ô2ò�ó�ë6ì¦òIî
ù6õWóSôKð`ù ð®ò�ó�ë6ì�ó»÷0ïqú0ìWó×í
ïqð0ú6ïS÷�� õ=÷0ù û
ì
õWø]ì=÷�ïqø7���
ì��Nù6ì.�� " ìWñ�î6øKóSñ
�×÷��Ì÷®øKñSðÁû
ì �
ì��Nù6ì.�9÷®ñ�ñSô7�
ì»üIì��*ìWõWóSñ:ð®òT÷¸í
ïqð0ú`ïS÷��*�
ñ�î6õöë¾÷®ñ:õWð`ù6ñSì.6
î6ì=ù6õWìWñ¬ð®ò*ó�ë6ì�í
ë��6ñSôKõ=÷®ø*û
ì=ë
÷Eÿ6ôKð`ï:ð®òÍ÷Áïqð`û�ð0ó:õWð`ù0ó»ïqð0øKøKì.��û��Ã÷
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ú0ì=ù6ìWóSôKõ=÷®øKø7� �
ìWÿ0ìWøKð`í
ì.� í
ïqð0ú6ïS÷��* #26ð��ÁìWóGô � ìWñ �Í÷0ù ì.-
í6øKô]õWôKó&�Ró�ù6ìWñSñ �Áì=÷®ñ�î
ïbì
ô]ñ �ÁôKñSñSôXù6úD��ò4ð`ï�ôXù6ñSó�÷�ù6õWì�ôXù¦÷Áú`÷�� ì�ñSôKó�î
÷VóSôKð`ù��R÷0ù'�¦ó�ë6ì�ïbìWñ�î6øKóSñ�ðVòÍó�ë6ì�ú`÷�� ì
� 
ÇôXù
ù6ôXù6úÃð`ï�øKð6ð0ñSôXù6ú�	¬÷0ïqì¬ó�÷ �®ì=ù¾óSð×û�ì�ñ�î��ÃõWôKì=ù0ó¬ñSõWð`ïbôCù6ú ò4ð`ï�ó�ë6ì�í
ïbð0ú`ïS÷�� %¶ñ
ñSó�ïS÷®óGìWú��� Ìê�ë6ì×ú0ì=ù6ì=ïS÷®øi÷�í
í
ïqð`÷®õWë�ôKñ�óSð¦óGìWñSó�÷¦ÿ®÷0ïqôKìWó�� ðVò í
ïqð0ú6ïS÷��Áñ�÷®ó�ó�ë6ì
ñ�÷��Áì�í
ïqð6û6ø]ì � ÷0ù'�¦óSð×õWð��ýí
÷0ïqì�ó�ë6ìWôXïÇí�ì=ïYò4ð6ï8�×÷0ù6õWì�ïqìWøX÷®óGô]ÿ�ì�óSðÁì=÷®õWë¾ð0ó�ë6ì=ï. 
êÇë6ì�ð`î6óSõWð'�Áì�ð®ò��Ró�ù6ìWñSñ � ì=÷®ñ�î
ïqì �Áì=ù�ó ÷�ïqì�î6ñSì.��óGð ñSìWøKìWõWó í
ïbð0ú`ïS÷�� ñ  

êÇë6ì=ïqìÃ÷0ïbìÃ÷¦ù`î��Áû�ì=ï�ðVòP�
ô �*ì=ïqì=ù0ó �ÁìWó�ë6ð'�
ñ�ò^ð`ï�ñGìWø]ìWõWóGô]ð6ù��Aû�ð0ó�ë �
ìWóSì=ï8�ÁôXù�ü
ô]ñGóSôKõ ÷�ù'� ñGóSð`õWë
÷®ñSóGô]õ� ¬êÇë6ìWñSìÁñSìWøKìWõWóSôKð`ù�ñGõöë6ì �ÁìWñ#�
ìWóGì=ï8�ÁôXù6ìWñ �¨ô 	

¬ë6ô]õWë�í
ïqðVü
ú`ïS÷��Áñ¬÷0ïqì×÷®øKøKð1
:ì.� óSðÃñ»î
ïqÿ`ôKÿ0ì��¨ð®ÿ0ì=ïGí
ïqð��Rî6õWóGô]ð6ù¦ñSìWøKìWõWóSôKð`ù�	.�h÷0ù'� �¨ôKô 	 
�ë6ôKõöë
í
ïqð0ú`ïS÷��ÁñA÷�ïqìm÷®øKøKð,
:ì.�×óSð�ïqì=í
ïqð'�Rî6õWì��$�×÷®óGôCù6ú¬ñSìWøKìWõWóSôKð`ù�	. 
�ù6õWì�÷ÇñGìWó�ð®òTí
ïqðVü
ú`ïS÷��Áñhë
÷®ñiû
ìWì=ù¸ñSìWøKìWõWóSì.�Áò^ð`ïTòdî
ïbó�ë6ì=ïÍïbì=í
ïqð��Rî6õWóGô]ð6ù��0ó�ë6ì ò4ð0øKøKð,
ÇôXù6ú�ð`í
ì=ïG÷®óSð`ïqñ
÷0ïqì�÷0í
í6øKôKì.�	-

ïqì=í
ïbð��Rî6õWóSôKð`ù
�Áî6ó�÷®óGô]ð6ù
õ=ïqð�ñSñSð®ÿ0ì=ï

� ;GCEDF>=` M�R?V[1"> 3 ñGô �ýí6ø+� õWð`í6ôKìWñ ÷�ù'ôXù'�
ô]ÿ6ô7�Rî
÷®ø$�QH�MLV[A V[1"> 3'ÿ®÷0ïqôKìWñ�ó�ë6ì�ñSó�ïGî6õ»ü
ó�î
ïqì�ð®òi÷0ù¦ôXù'�
ôKÿ6ô+�Rî
÷Vøiî
ù'�
ì=ï¬õWð`ù0ó»ïqð0ø�ð®òi÷×ïS÷0ù'�
ð�� ù`î��Áû
ì=ï�ú0ì=ù6ì=ïS÷VóSð`ï.�
÷0ù'�
R?DG>*0�0g> <=;?D"�Áô7-`ìWñ�ó�ë6ìÇñSó�ïGî6õWó�î
ïqìÇð®ò�ó�
mð��¨ð`ï5� ð`ïqì 	�í
ïqð0ú6ïS÷��Áñ�óSð�ú�ì=ù6ì=ïS÷®óSì:ð`ù6ì
ð`ï � ð`ïqì�ù6ì.
 í
ïqð0ú6ïS÷��Áñ��4ñSìWì
$�ôKú`î
ïqìB�� 0��	  9� ���
ôKóSôKð`ù
÷®ø�ÿ®÷0ïqôX÷®óSôKð`ù ð`í
ì=ïG÷®óSð`ïqñ
÷0ïqì�÷0í
í6øKôKì.�,ôXù �
ô��*ì=ïqì=ù�ó¦÷0í
í6øKô]õ=÷VóSôKð`ù6ñ  ��ð0ñGóÌðVò�ó�ë6ìWñSì�õWð6ù0ó�÷VôCù í
ïqð`û6øKì �¸ü
ñ�í
ìWõWô �Rõ]�6ù6ð,
ÇøKì.�
ú0ì¬ôCù¾ó»ë6ìÇò^ð`ï8� ð®òÍë6ì=î
ïqôKñSóSôKõ�ñSì=÷0ïqõWë¾ïqìWõWôXí
ìWñ�÷,�R÷�í6óSì.�ÃóGð�ó�ë6ì
í
ïqð`û6øKì �)�
ð'�×÷®ôXù� 

�Iù�ó�ë6ôKñ�
Ç÷����E�Ró»ù6ìWñSñÌ÷,�
ÿ®÷0ù�ó�÷®ú0ìWñ¸ð®òÇôCù'�
ôKÿ6ô7�Rî
÷®øgí
ïbð0ú`ïS÷�� ñ�÷0ïqì×ì.-
í6øKð0ôKóSì.�
ôCù ÷ í�ð`í
î6øX÷®óSôKð`ù'óSð øKì=÷,�'óSð û�ìWóSóSì=ï¾ñSð�øCî6óGô]ð6ù6ñ  � �Vì.� ì��*ð`ïqó¾ôXù ��ì=ù6ìWóSôKõ
�iïqð0ú6ïS÷����ÁôXù6ú�ôKñ×ó�ë6ì*�
ì��Nù6ôKóSôKð`ù ð®ò�ó�ë6ìB�Ró�ù6ìWñSñ �Áì=÷®ñ�î
ïqì� 26ð�� ìWóSô �ÁìWñ×ó�ë6ì
�Ró�ù6ìWñSñ%�Áì=÷®ñ»î
ïqìÃë
÷®ñ�óSð�û�ì×ôKóSì=ïS÷®óGô]ÿ�ìWø+��ô �×í
ïqð®ÿ0ì.��ôCù ð`ï��
ì=ï�ò^ð`ï¬ó�ë6ìÁìWÿ0ð0øKÿ0ì.�
ñSð0øXî6óSôKð`ù6ñ�óSð¦÷®õWó�î
÷®øKø7� í�ì=ïYò^ð`ï8� ó�ë6ì¸òdî
ù6õWóSôKð`ù ó�ë6ì.�*
:ì=ïqìÁôXù�óSì=ù'�
ì.� ò4ð`ï  �êÇë6ì
ì=ù0óSôXïqì�í
ïbð`õWìWñSñýõ=÷0ù û�ì�ñSìWì=ù ôXù õWøKð0ñSì�÷�ù
÷®øKð0ú�� óSð�û
ïqìWì.�
ôXù6ú ÷0ù6ô �×÷Vø]ñ� êÇë6ì
û
ïqìWì.�
ì=ï�ë
÷VñÇóSðÁñSìWøKìWõWó�ó»ë6ð0ñSì�ôXù'�
ôKÿ`ô7�Rî
÷®øXñ òdïbð�� ó�ë6ì�í
ð`í
î6øX÷®óGô]ð6ù�
¬ë6ô]õWë¦õ=÷�ïSï��
ó�ë6ì�ó�÷0ïqú�ìWóSì.�¦ó�ïS÷®ôKóSñ:óSð¾÷×ë6ôKú`ë6ì=ï
�
ìWú6ïqìWì�ó�ë
÷0ù¾ð0ó»ë6ì=ïqñ  

�Iùýó�ë6ì �Áì=÷0ù�óSô �Áì��'�×÷0ù����
ô �*ì=ïqì=ù�ómïqì=í
ïbìWñSì=ù0ó»÷®óSôKð`ù6ñ�ò^ð`ï&�%� 
mì=ïbìÇñSó�î'�
ôKì.���
÷��Áð`ù6ú�ó�ë6ì � ú0ì=ù6ì=ïbô]õ �R÷®ó�÷ ñSó�ïSî6õWó»î
ïqìWñiñ�î6õWë×÷®ñ�ñSì.6
î6ì=ù6õWìWñÇð®ò*ôXù6ñSó�ïSî6õWóSôKð`ù6ñ:ð`ï
�
ôCïbìWõWóSì.� ú`ïS÷0í
ë6ñ��A÷Vñ�
:ìWøKøm÷Vñ � ð`ïqì×ì.-6ð0óSôKõ*�R÷®ó�÷ ñSó�ïSî6õWó»î
ïqìWñÁñ�î6õöë ÷®ñ¸ñSó�÷®õ2�0ñ
ð`ï:ù6ì=î
ïS÷®ø*ù6ìWó�
mð6ï �0ñ� ÍêËð��R÷������×÷0ù����
ô �*ì=ïqì=ù0óÇ÷0í
í
ïbð`÷®õWë6ìWñ ÷�ïqì�õWð6ù6ñSô7�
ì=ïqì.� ÷®ñ
�%�"�®òIïqð��%ó�ë6ì�ìWÿ0ð0øXî6óSôKð`ùýð®òÍí
÷0ïqñSìÇó»ïqìWìWñióSð¸ó�ë6ìÇìWÿ0ð�øCî6óGô]ð6ù×ð®òÍ÷0ïGû6ô]ó»ïS÷0ï��ÁñSó�ïGî6õ»ü
ó�î
ïqìWñ  ¦êÇë6ì×ð®ÿ0ì=ïG÷0ïqõWë6ôCù6ú�í
ïqôXù6õWôXí6ø]ì ôKñÌóGð¦ñ�î
û >qìWõWóÌñGó�ïSî6õWó�î
ïqìWñ4
ÇôKó�ë�ÿ®÷0ïqôX÷0û6øKì
õWð��×í6øKì.-`ôKó���óSð ò4ð6ïqõWìWñÁð®òÇìWÿ0ð0øXî6óSôKð`ù û�� ÷�í
í6ø+�6ôXù6ú��Áî6ó�÷®óSôKð`ù��hõ=ïqð�ñSñSð®ÿ0ì=ï�÷0ù'�
�Ró�ù6ìWñSñqü�û
÷®ñGì.��ñSìWøKìWõWóSôKð`ù� :êÇë6ì�ïqìWñ�î6øKóSñ�÷0ïqì�ù6ð�ó�ù6ìWõWìWñSñ�÷0ïbô]ø7��í
ïqð�ú`ïS÷��Áñ� 

��ë6ì=ù�÷0ù
÷Vø+���WôXù6ú¦ñSì=÷0ïqõWë ñ�í
÷®õWìWñ¬ð®òmí
ïqð0ú6ïS÷��Áñ¬ôKó 
Ç÷®ñ�ïqì=÷®øKô(�Wì.��ó�ë
÷®ó¬ó�ë6ìWôXï
ñSô(�WìÌôKñ#�×÷0ù��Ãð6ï��
ì=ïqñÇð®òP�ý÷®ú`ù6ôKó�î'�
ì�øX÷0ïbú0ì=ïÇó»ë
÷0ù¾ñSì=÷0ïqõWë¦ñ»í
÷®õWìWñ�ðVòAõWð��Áû6ôXù
÷Eü
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2176543589
2323488798
2875642322
2387907764

2953183257
2179465216

16777216

2178840928

2177353880

2178940928
2953183257
2179465216
2177359880
16777216

2176543589
2323488798

2179465216
2177359880
16777216

Mutation

Crossover

� \ ��UWF^@ ����� � ��§>°�¯=±^©e¿:­G±I½Ì¹G¯0°Y±I­�¥¨©e¹G¤>ª¬¹SÀ�ÂhÄ
ØR¿�´®¥^­�¥¨©e¹G¤Ã­G¤>³¾«Y±I¹�ª^ª^¹Sº»°Y±SØN­»ªi­G¯=¯Eµ¶©e°q³�¥^¹
¯=±I¹»·S±I­»¿:ª:±I°Y¯=±I°qª^°Y¤=¥^°�³¾¼=½ýª^°��»´®°Y¤>«q°qª�¹GÀÍ©¶¤®ª^¥¨±^´>«q¥¨©e¹G¤>ªqÅ ��§>°�©¶¤>ª^¥¨±^´®«�¥¨©e¹G¤>ª�­G±I°�«q¹W³=°q³¾­�ª
©¶¤=¥^°�·»°Y±Í¤W´®¿�¼0°Y±IªqÅ

óSð`ïqôX÷®ø*ð6í6óSô �Áô(�=÷®óSôKð`ù�í
ïbð`û6øKì �Áñ  ��ó��
í6ô]õ=÷VøÍñSô(�Wì ò4ð`ï�÷×í
ïqð0ú`ïG÷�� ñSì=÷0ïqõWë¾ñ�í
÷®õWì
�ÁôKú`ë0ó:û
ì�� �����	��
 �����.�`÷Vñið`í
í�ð0ñSì.�×óSðÁ÷¬ó�� í6ôKõ=÷®øÚñSì=÷0ïqõWëÁñ�í
÷®õWì ò4ð`ï�÷�õWð��Áû6ôXù
÷®óSðVü
ïqôX÷®ø*ð`í6óSô �Áô(�=÷®óGô]ð6ù¦í
ïqð`û6øKì � ðVòÍó�ë6ì�ð`ï��
ì=ï ð®ò � ���
���1 ��øKó�ë6ð`î6ú6ë¾ó�ë6ôKñ �ÁôKú`ë�ó�û
ì
ôCù�óSì=ïSí
ïbìWóSì.� ÷®ñ#�
ôKñSõWð`î
ïG÷®ú0ôXù6ú¦ò^ð`ï¬ñSì=÷0ïbõöë �ÁìWõWë
÷0ù6ôKñ3�Áñ �ËôKó#
 ÷Vñ�÷®øKñSð�ïqì=÷®øKô(�Wì.�
ó�ë
÷®ó�ó�ë6ìÁñSð0øXî6óSôKð`ù �
ì=ù6ñSôKó!��ôXù�í
ïqð�ú`ïS÷�� ñ�í
÷®õWìWñ¸ô]ñ��Í÷0û�ð>ÿ�ì ÷¾õWì=ïbó�÷®ôXù ó�ë
ïqìWñ�ë�ü
ð0ø7���*õWð`ù6ñSó»÷0ù0ó 
ÇôKó�ë õWë
÷0ù6ú0ôXù6ú�õWð��ýí6ø]ì.-6ôKó�� ����/��! %�Iù ð0ó�ë6ì=ï 
mð6ï��
ñ ��ó�ë6ì=ïqì×÷0ïbì
í
ïqð`í
ð6ïqóSôKð`ù
÷®øKø7� �ý÷0ù����Áð6ïqì�ÿ®÷®øKô7��ñSð0øXî6óSôKð`ù6ñ:ôXù¦í
ïqð0ú6ïS÷���ñ»í
÷®õWìWñ:ó�ë
÷0ùýôCù¾ó»ë6ì
ñ�í
÷®õWìWñÇð®ò�õWð��Áû6ôXù
÷®óSð`ïbôC÷Vø*ð`í6óSô �Áô(�=÷®óSôKð`ù í
ïqð`û6øKì �Áñ  

� + � : 8 6¬é^ã ç 1 ãRéIå�â éIâ 0 éIå��Iå����

êÇë6ìiñSôKó�î
÷VóSôKð`ù¸ôCùÁû6ôKð0øKð0ú��¸ôKñA÷®øKñSð�õWð'�×í6øKô]õ=÷VóSì.�� a��ô2ò4ì�ù6ìWì.�
ñ��ý÷0ù��¬ñ�î
í
í�ð`ïqóqü
ôCù6ú�ñGó�ïSî6õWó�î
ïqìWñ� Íþ�ÿ�ì=ù�ñGôCù6ú�ø]ì»üIõWìWøKøÚð`ïqú`÷0ù6ôKñ3� ñA÷0ïbìm÷®øXïqì=÷,���¸ÿ0ì=ï���ñSð6í
ë6ô]ñGóSôKõ=÷®óSì.�� 
��ìWó�%¶ñÇó»÷ �®ì¬ó�ë6ìÌû
÷®õWóGì=ïqôXî���þ  0�:ð0øKô*÷®ñ�÷0ù¾ì.-
÷��×í6øKì ����&��! 

��û
÷®õWóSì=ïqôXî��"ôKñÇ÷0ù¾÷0î6óSð`ù6ð'�Áð`î6ñ:øKô]ÿ6ôXù6úÃñ �`ñSóGì � ÷0ù'�¦ð`ïbú`÷0ù6ô(�WìWñ
�Áð0øKìWõ=î6øKìWñ
ôCù�óSð ÷�í
÷0ïqóSôKõ=î6øX÷0ï ��� ù
÷�� ô]õ�í
÷®óSóSì=ïGù ó�ë
÷®ó\�®ìWì=í6ñ¾ô]ó¾÷®øKô]ÿ�ì� $Úð0øKø]ð,
ÇôXù6ú #ÇìWô2ü
�
ó�ë
÷0ï��
ó×ìWó¦÷®ø$�#�0���1� ó»ë6ì=ïqì ÷0ïbì�÷�óSð0ó�÷VømðVò�/������E� �����Áð�ø]ìWõ=î6øKìWñ��¨ì.-6õWøXî'�
ôXù6ú

 ÷VóSì=ï"
ÇôKó�ë )����2� ���
�Áð0øKìWõ=î6øKìWñ3	�ôXù¦÷0í
í
ï. 5/�� ��� �
ô��*ì=ïqì=ù�ó:ÿ>÷0ïbô]ìWóGô]ìWñ �^í
ïqð0óSìWôXù6ñ �
�¸ü3�¶óqü�"�#T� �2#$#�� �WøKôXí6ô7�
ñ �0ñ3�ý÷®øKø��ÁìWó�÷0û�ð0øKôKóSìWñÍ÷0ù'�¸ô]ð6ù6ñ �>í�ì=í6óSô7�
ð0ú0ø7�6õ=÷0ù��0ìWóSõ� �	. 
êÇë6ìÇú0ì=ù6ð�� ìÇð®òTþ  0�:ð0øKôÚô]ñ:÷�ñSôXù6ú0øKì��6õWôXïqõ=î6øX÷0ï��Áð0øKìWõ=î6øKì�ð®òN)�� &�� � � � û
÷VñSì�í
÷®ôXïqñ �

�ë6ôKõöë ôKñ¦óSð ñ�÷�� ôKó¦õWð`ù�ó�÷®ôXù6ñ & ��û6ôKóSñ¦ð®ò�ôXù�ò^ð`ï8�×÷®óGô]ð6ù �^÷®ú6÷®ôXù ÷®õWõWð`î
ù�óSôXù6ú
ò4ð`ïÁïqì.�Rî
ù6õ=÷�ù6õ.� ôCù ó»ë6ì¦õWð��
ì 	 #�ð0ó�÷�û6ø+���:þ
 5�:ð�ø]ôÇë
÷®ñ¾÷0í
í
ïqð,-`ô �×÷VóSìWø7� )�/����
í
ïqð0óSìWôXù�õWð'�
ôXù6ú ú�ì=ù6ìWñ �O+ + � ð®ò:ó�ë6ì×ú0ì=ù6ð'�Áì 	%�� + � ñSó�÷�û6ø]ì "�#��¬ñ �5�� �� �
ïqì=í
ì=÷®óGñ  %� �!� ð®ò�ó�ë6ì�ú0ì=ù6ð'�Áì��ÁôKú`ë�ó¬õWð`ù0ó»÷®ôXù�ïqìWú`î6øX÷®óGð`ï��¦ôXù�ò4ð6ï8�×÷®óSôKð`ùM�Pò^ð`ï
÷¦ïqìWõWì=ù0ó�õWøX÷®ñGñSô �Rõ=÷®óSôKð`ù��*ñGìWì��0/!�(�$	. ���î6ñ�ë6ìWú0ôX÷0ù�÷0ù'� �¬ð`ð`ù6ôXù ����&���ô+�
ì=ù�óSô2ò$� ÷
ñ�î
û6ñSìWóÇð®ò5� ��&�ñ»ë
÷0ïqì.�¦ú0ì=ù6ìWñÇû
ìWó�
:ìWì=ù¾ó�
:ð�ÿ0ì=ï��ýñSô �×í6øKìÌû
÷®õWóSì=ïbôC÷VøNð6ïqú`÷0ù6ôKñ3�Áñ
�[,% �ôXù	(Nî6ì=ù��=÷®ì�÷�ù'� �  �ú0ì=ù6ôKó�÷Vø]ôXî���	4
�ë6ôKõWë�ñGìWì � óSð�í
ïqð®ÿ6ô7�
ì×ó�ë6ì×ìWñSñGì=ù0óSôX÷®ø
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���������	��
�

��������������������

������� � �

òdî
ù6õWóSôKð`ù6ñÁð®ò¬ø]ô2ò^ì×ò^ð`ï ó�ë6ð0ñSì¾õ=ïqì=÷®ó�î
ïbìWñ  �26ð ë6ð,
"õ=÷0ù�÷Vø]ø:ó�ë6ôKñ��Áî6øKóSôKó�î'�
ì�û
ì
ð`ïqú`÷0ù6ô(�Wì.��û��¾ñ�î6õWë¦÷ÁøKô]óGóSøKìÌú�ì=ù6ð��Áì��
þ�ÿ0ì=ù �Áð`ïbìP�
ô �Ãõ=î6øKó:ôKñ�ó�ë6ìÇñSôKó�î
÷VóSôKð`ù¸ôCù �Ìî6øKóSôKõWìWøKøXî6øÝ÷0ï�øKô2ò4ì� :êÍ÷��®ìÇ÷�ë6î��×÷0ù

ú0ì=ù6ð��Áì

�ô]ó»ë×ôKóSñ
/��2� � � ù`î6õWøKìWð0óGô+�
ìWñ� mþ�÷®õöëýù`î6õWøKìWð0óSô7�
ì¸õ=÷0ïSïqôKìWñP�Áû6ôKóSñ �6ë6ì=ù6õWì
ò4ð`ïË÷�ïqð6î6ú`ë¬ìWñSóSô �×÷®óGì�
:ìm÷0ïGïqôKÿ0ìm÷®ó )��¸û6ô]ó5�×÷,-6ô �Áî��,ôXù�ò^ð`ï8�×÷®óGô]ð6ù�õWð`ù�óSì=ù�ó*ð®ò
ó�ë6ì:ú0ì=ù6ð��Áì��4ó�ë6ìÇù`î��Áû
ì=ï"
Ç÷®ñiïbì.�Rî6õWì.�Áòdïbð���÷¬ñSô �×í6øKì �Áî6øKóSôXí6ø]ôKõ=÷®óGô]ð6ù��
ñSôXù6õWì
�Rî6ì�óSðÁõWð'�
ìÌïqì.�Rî
ù'�R÷0ù6õ.�¦ó»ë6ì�ôXù�ò4ð6ï8�×÷®óSôKð`ù¾õWð6ù0óSì=ù�óÇôKñ�÷0û�ð`î6ó
����/Áñ3�×÷®øKøKì=ï8	. 


�ù�ó�ë6ìýð0ó�ë6ì=ï�ë
÷�ù'���Íó»÷ �®ì×ó�ë6ì¾ù`î��Áû
ì=ï¸ð®òÇõWìWøKøKñ×ð®òÇ÷�ë6î��×÷0ù û
ð'��� ÷®ñÌ÷
ïqð`î6ú`ë ìWñSóGô �ý÷®óSì¦ð®ò�ó�ë6ì�í
ë6ì=ù6ð0ó��
í
ì�%¶ñ×ôXù�ò^ð`ï8�×÷VóSôKð`ù õWð`ù�óSì=ù�ó?-B��õWõWð6ï��
ôXù6ú óSð
ÿ>÷0ïqôKð`î6ñ¾ìWñSóSô �×÷VóSìWñ ��ó�ë6ì�û
ð'��� ÷��Áð`î
ù�óSñ×óSð�÷0í
í
ïqð,-6ô �×÷®óSìWø7� �����.� � ��� õWìWøKø]ñ� 
êÇë6ìÃìWñGóSô �×÷®óSì¾ôKñ ïG÷ 
"÷0ù'�M�
ô��¾õ=î6ø]óýóSð�6
î
÷0ù�óSô2ò ��� ð`ïqìÃ÷®õWõ=î
ïG÷®óSìWø7� û�ìWõ=÷0î6ñSì
ó�ë6ì�ù`î��Áû�ì=ïÁð®ò�õWìWø]øKñ¾õöë
÷�ù6ú0ìWñ����
ù
÷��ÁôKõ=÷®øKø7�� �:ìWøKøKñ¦÷0ïqì¦í
ïqð��Rî6õWì.�'÷0ù'� �
ôKì
�Rî
ïqôXù6ú ó�ë6ì¦øKô2ò^ì�ð®òg÷�ù ôCù'�
ôKÿ6ô7�Rî
÷®ø$ /#Çð,
 ÷®ñSñ�î�� ôCù6ú�ó�ë
÷®óÁì=÷®õWë õWìWø]ø�ë
÷®ñÃ÷�ù
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î6ôKóSì�ó»ë6ìÇõWð`ù�ó�ïS÷0ï����®ó»ë6ì.�
÷0ïqìió»ë6ì %¶ú0ì=ù6ì=ïbô]õ ò4ð6ï8�Áñ�% � ð0ñSó*øKô��®ìWø7�ÁóSð�û
ì�ò^ð`î
ù'�Ìû���ñSìWø2ò¨üIð`ïqú`÷0ù6ô(�WôXù6ú%���
ù
÷��ÁôKõ
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÷0ù'�¦ó�ë6ì=ïbì»ò4ð`ïbìgû�ð0ó�ë¦í
ïqð`û
÷�û6ø]ìÁ÷0ù'��ïqð`û
î6ñGó  ��ì%�×÷��×ô �×÷®ú0ôXù6ì¸ñ8�`ñbü
óSì �Áñ %¶ì.- í6øKð`ïbôCù6ú ó�ë6ìÁñ�í
÷®õWì�%*÷Eÿ>÷Vô]øX÷0û6øKì×óGð¦ó�ë6ì×í
÷0ïqóSôKõ=î6øX÷0ï ���
ù
÷��ÁôKõWñ�ð®òiì=÷Võöë
�0ôXù'���*÷0ù'��ñSìWìÁìWÿ0ð0øXî6óSôKð`ù�÷®ñ¬ó�ë6ì×í
ïqð6õWìWñSñ�û��*
�ë6ôKõöë�ó»ë6ìWôCï#� ð`ïSí
ë6ð0øKð0ú0ôKìWñ�÷0ïbì
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ì.� ó�ë
÷®ó
ù
÷®ó�î
ïS÷®øÚìWÿ0ð0øXî6óSôKð`ù¾ôKñ�÷0ùýð`í
í�ð`ïqó�î
ù6ôKñSóSôKõÁí
ïqð`õWìWñGñmôXù¾ó�ë6ì�ñGì=ù6ñSì�ó�ë
÷®ó&
�ë
÷®óSìWÿ0ì=ï
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ð0ñGñSôXû6ø]ì� �êÇë6î6ñ �Úó�ë6ìÌù6ð�óSôKð`ù¦ð®òm÷ýÿ0ì=ï��¾øKô �¸ü
ô]óGì.� ì.-
í6øKð`ïS÷®óSôKð`ù�ð®ò:ó�ë6ì �
ìWñGô]ú6ù�ñ�í
÷VõWì��A÷Vñ�í
î6ó�ò^ð`ï�
Ç÷0ï � û�� ��ð`î6ø7� ��� ����� /��
õ=÷0ù¦û
ìÁû
ïqð`î6ú`ë�óÇôXù0óGðÃ÷®ú`ïqìWì � ì=ù0ó�
ÇôKó�ë ó�ë6ì�÷0û
ð®ÿ0ì�ð6í6ôCù6ôKð`ù� 
��ð0ôXù6ú�û
÷®õ2��óSð�ó�ë6ì 6 î6ìWñSóGô]ð6ù ð®ògë6ð,
>�
ìWÿ0ìWøKð`í��Áì=ù�ó×õWð`î6ø7� ð`ïqú`÷�ù6ô��Wì¾ó�ë6ì

�×÷®ñSñSôKÿ0ìÁ÷��Áð`î
ù�óÇð®ò��Áð0øKìWõ=î6øKìWñ�ôXù�óSð¾ð`ïqõWë6ìWñSó�ïS÷®óGì.���Ìî6øKóSôKõWìWøKøXî6øX÷0ï�ð`ïbú`÷0ù6ôKñ3�Áñ �
ô]óýñSìWì �Áñ¾óSð�î6ñ×ó�ë
÷®ó×ó»ë6ì¦ì.- í6øKð0ôKó�÷®óGô]ð6ù ð®ò�ó�ë6ì ù
÷Vó�î
ïS÷®ø%�^í
ë��`ñGô]õ=÷Vø 	ýóSì=ù'�
ì=ù�ü
õWô]ìWñ�óSðÁñSìWø2òÝüIð`ïbú`÷0ù6ô(�Wì��
ô$ ¶ì� �óSð¸ò^ð`ï8� ñSìWø2òÝü!�×÷VôCù�ó�÷®ôXù6ôXù6ú�ù6ìWó�
:ð`ï ��ñið®òÍñGó�ïSî6õWó�î
ïqìWñ
ð`ù 
�ë6ôKõWë �×÷®óSóSì=ï ��ì=ù6ì=ïqú�� ÷0ù'� ôXù�ò4ð6ï8�×÷®óSôKð`ù (Rð1
�ñ �*ôKñÁó�ë6ìQ�®ì.��ïqìWõWôXí
ì¦ó�ë
÷®ó
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:ð`ï �
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��ë
÷Vó�
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î6ô]øKó�ð`ù óSð`í¬ð®ò
ñSôXù6ú0øKì»üIõWìWøKø
øKôeò^ì��0ó»ë6ì=ù�� 
:ì=ïqì�ìWøX÷0û�ð`ïS÷®óSì��ÁìWõWë
÷0ù6ôKñ3�Áñ
ò4ð`ï õWìWøKøNõWð'���Áî
ù6ô]õ=÷VóSôKð`ù¦÷0ù'� �
ô��*ì=ïqì=ù�óSôX÷®óSôKð`ù��
û
÷®ñGì.�Ãð`ùýó�ë6ìÇñ»÷��Áì�í
ïqôXù6õWôCí6øKìWñ
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÷®óSôKð`ù¾û
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Nucleotide Sequence

mRNA copy

Amino acid sequence

2dim, 3dim Structure 

Activity in reactions

Processed mRNA

Transcription

Translation
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ïqð`í
ì=ï �
ì��Nù6ôKóSôKð`ù'ð®òÌû6ôKð0øKð0ú�ô]õ=÷Vø#�
ìWÿ0ìWøKð`í��Áì=ù�ó¦ô]ñ¾ôXù ð`ï��
ì=ï¾ë6ì=ïqì� �Çó
í
ïqìWñSì=ù�ó �
û6ô]ð�ø]ð�ú0ôKõ=÷®øAî
ù'�
ì=ïbñSó�÷0ù'�
ôXù6ú*�ÁôKú`ë0óÇû�ì�ñ�î����×÷0ïbô��Wì.� ôXù¾ó�ë6ì¬ò4ð�ø]øKð,
ÇôXù6ú
ñSó�÷®óSì � ì=ù0ó?-�#�ìWÿ0ìWøKð`í�� ì=ù0ó:ôKñg÷4�
ô �*ì=ïqì=ù�óSôX÷®ø*ó�ïS÷�ù6ñSõ=ïqôXí6óSôKð`ù �^÷0ù'�¦ó»ïS÷0ù6ñSøX÷®óSôKð`ù�	
ð®òmú0ì=ù6ìWñ�ôXù �
ô �*ì=ïqì=ù�ó�õWìWøKøKñ×÷0ù'��óSôKñSñ�î6ìWñÌ÷Vó �
ô �*ì=ïqì=ù�ó�óSô �ÁìWñ�÷0ù'� ïS÷®óSìWñ �O
ÇôKó�ë
ì=÷®õöë ñSóSì=í×î6øKóSô �×÷®óGìWø+�ÁôXù6ôKóSôX÷®óSì.��û��Áó�ë6ì:ó�ïS÷0ù6ñSõ=ïbôCí6óGô]ð6ùÃ÷0ù'�ýó�ïS÷0ù6ñSøX÷®óGô]ð6ù�ðVòTó»ë6ì
í
ïqìWÿ`ôKð`î6ñ¬ñSóSì=í� 
êÇë6ì�ð`í
ì=ïG÷®óSôKð`ù6ñ*ð®ò
ó�ïS÷�ù6ñSõ=ïqôXí6óSôKð`ù�÷�ù'��ó�ïS÷0ù6ñSøX÷®óGô]ð6ù�í
ïqð`û
÷0û6ø7�#
Ç÷0ïSïS÷�ù0óÚñSð��Áì

ì.- í6øX÷0ù
÷®óGô]ð6ù� �$�ôKú`î
ïqì��� )Áñ�ë6ð,
Çñ:ó�ë6ì¬ó�� í6ôKõ=÷®ø�ñSì.6
î6ì=ù6õWì�ðVòÍìWÿ0ì=ù�óSñ�òdïqð'� #$#T�
óSð9í
ïbð0óSìWôXù�÷®õWóSôKÿ`ôKó��� ��Çò^óSì=ï�ó�ë6ì�� "�#T� õWð`í��¦ôKñ�ó�ïS÷0ù6ñGõ=ïqôXû
ì.��òIïqð���#$#T� �RôKó
ô]ñ×í
ïqð6õWìWñSñSì.� ÷0ù'� ó�ïS÷0ù6ñ»í
ð`ïqóGì.��ð`î6óÁð®òÇó�ë6ì¦ù`î6õWøKì=î6ñ×ð®òÇó�ë6ì¾õWìWøKø$ �dóÌó»ë6ì=ù�ôKñ
ó�ïS÷0ù6ñSøX÷®óGì.��÷®ó�÷×ïqôXû�ð0ñSð��Áì�ôXù�óSðÃ÷ÁñGì.6 î6ì=ù6õWìÁð®òi÷��ÁôXù6ðÃ÷®õWô7�
ñ 
�ë6ôKõöë9ò4ð�ø+� ôXù0óSð
÷×ù
÷®óSôKÿ0ì�ñSó»ïSî6õWó�î
ïqì�÷0û6øKì¸óSðÃí
ì=ï�ò4ð`ï � û6ôKð`õWë6ì �ÁôKõ=÷®ø�÷®õWóSôKÿ`ôKó��� 
êÇë6ì�õWð`ù0ó»ïqð0ø�÷0ù'�'óSô �ÁôXù6ú ð®ò�ó�ïG÷0ù6ñSõ=ïqôXí6óSôKð`ù,÷�ù'��ó»ïS÷0ù6ñSøX÷®óSôKð`ù ôXù'õWìWøKøKñ�ôKñ

õ=÷®øKø]ì.� ïqìWú`î6øX÷®óSôKð`ù�÷�ù'��õ=÷0ù�û
ìýô �ý÷®ú0ôXù6ì.� ÷®ñ�ò4ð�ø]øKð,
Çñ?-¬êÇë6ì×í
ïqð'�Rî6õWóSñ�ð®òiõWì=ïYü
ó�÷®ôXù¾ú0ì=ù6ìWñ�÷0ïbì�ù6ð0óÇî6ñSì.�¦ôXù�û
î6ôKø7�
ôCù6ú¦ó»ë6ì�ð`ïqú`÷0ù6ôKñ3� �
ôCïbìWõWóSø7��û
î6ó�ïS÷®ó�ë6ì=ï:÷0ïbì
î6ñSì.�ÃóGð�ôXù0óGì=ïS÷®õWó�
�ô]ó»ë×ð0ó»ë6ì=ï�ú0ì=ù6ìWñ�%6í
ïqð'�Rî6õWóSñ �'
ÇôKó�ëÁì=ù�ÿ`ôXïqð6ù��Áì=ù0ó»÷®øRõ=î6ìWñ �6ð`ï

ÇôKó�ë ó�ë6ì�#$#�� ð®òið0ó�ë6ì=ï¬ú0ì=ù6ìWñ �dû
ð0ó�ë ì.-
í
ïqìWñSñSì.��÷0ù'��ù6ð`ù�üIì.-
í
ïqìWñSñGì.� í
÷0ïqóSñ
ó�ë6ì=ïqìWð®òS	  b�&� ôCù�óSì=ïS÷VõWóSôKð`ù ó�ë6ì.��õWë
÷0ù6ú0ìÁó�ë6ìÁõWð`î
ïqñGìÌðVòiìWÿ0ì=ù0óGñ�ôXù�÷¾õWìWøKø$���
ì»ü
í
ì=ù'�
ôXù6úÁð`ùÁó�ë6ì�í
ïbìWñSì=ù6õWìÇð®ò�ôCù�óSì=ïS÷VõWóSôKð`ù×í
÷0ïqó»ù6ì=ïqñi÷0ù'�×ó�ë6ì�ñSó�ïqì=ù6ú0ó»ë�ðVòNó�ë6ìWôXï
�Ìî6ó»î
÷®ø�ì��*ìWõWóSñ  \�Iù ó�ë6ôKñ%
Ç÷����Íù6ìWó�
:ð`ï ��ñ�ð®ò:ôXù0óSì=ïG÷®õWóSôKð`ù ÷0ïqì¸ò4ð6ï8�Áì.��÷��Áð`ù6ú
ú0ì=ù6ìWñ �®õ=÷®øKøKì.�ÃïqìWú`î6øX÷®óGð`ï���ù6ìWó�
:ð`ï ��ñ  	�¬ñA÷VøCïbì=÷,�����Áì=ù�óSôKð`ù6ì.���0ë6ð,
:ìWÿ0ì=ï.�Eú0ì=ù6ìWñ
�
ð ù6ð0ó9ïbìWñSó�ïqôKõWó¦ó�ë6ìWôXï¾ôXù0óGì=ïS÷®õWóSôKð`ù6ñ¦óSð ð�ó�ë6ì=ï×ú�ì=ù6ìWñ ��û
î6ó��×÷�� ÷®øKñSð ôXù�óSì=ïYü
÷®õWó 
ÇôKó�ë�ì=ù�ÿ6ôCïbð`ù��Áì=ù�ó�÷®øP�ý÷®óSì=ïqôX÷®ø$ �Iù ó»ë6ô]ñ 
Ç÷����hó�ë6ì.��õ=÷0ù�ôXù0óSì=ï�ò4ì=ïqì 
ÇôKó�ë
÷0ù6ð0ó�ë6ì=ï¸ù6ìWó!
:ð`ï ��ðVò�û6ôKð6õöë6ì � ô]õ=÷Vø�ïqì=÷®õWóSôKð`ù6ñ¸ó�ë
÷®ó¸ô]ñ¸ò^ð`ï8�Áì.� 
ÇôKó�ë6ôXù ÷¦õWìWøKø$�
ó�ë6ì �ÁìWó�÷�û
ð0øKôKõÃù6ìWó�
:ð`ï �O \,Çð,
:ìWÿ0ì=ï2- ����ì=ù6ìWñ¸ñSìWì � óSð�û�ì��
ôKñSó�÷0ù�ó�òIïqð��)ó»ë6ì
û6ô]ð6õWë6ì �ÁôKõ=÷®ø�ù6ìWó�
:ð`ï �O� �×÷®ôXù�ó�÷®ôXù6ôXù6ú�õWð`ù�ó�ïqð0ø�ð`ù6ø7� û���õ=÷0ïqì»òIî6øKø+� óSô �Áì.���0ôXù�ü
>�ìWõWóSôKð`ù6ñ �¦ð®òmó�ë6ìWôXï�í
ïqð'�Rî6õWóSñ�ôXù�óSð¦õ=ïSî6õWôX÷®ø��`û
ïS÷�ù6õöë6ôXù6ú í�ð0ôXù0óGñ �*
�ë6ì=ïqìÁñ3�×÷Vø]ø
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ù'�
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:ð`ï �O��
�ô]ó»ë ð`ù6ø7� ð6õWõ=÷®ñSôKð`ù
÷Vøgû
î6ó �
ìWõWôKñSôKÿ0ì
ôCù�óSì=ïqÿ�ì=ù0óSôKð`ù û��¾ú0ì=ù6ìWñ  

�Iù�ñ�î�� �×÷0ï��E-�êÇë6ìÃû6ôKð6õöë6ì � ô]õ=÷Vø�ù6ìWó�
mð6ï �¦ð®ò:ôXù0óSì=ïG÷®õWóSôKð`ù6ñ×û
ìWó�
:ìWì=ù�ñ�î
û�ü
ñSó�÷0ù6õWìWñ¾ôKñÃó�ë6ì�î
ù'�
ì=ïqø7�`ôXù6ú ñ�î
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í
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ôKóSôKð`ù
÷®øRñ»î
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í
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÷0ù6õWì 	�ñ�î
û6ñSó�÷�ù6õWìWñ�õ=÷0ù¦ôXù�óSì=ïS÷®õWó 
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�ô]ó»ë×ó�ë6ì¬ñSôKú`ù
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û6ñGó�÷0ù6õWìWñ  ��dó:ô]ñ:ó�ë
ïbð`î6ú`ë¾÷�õWð`ù�ó�ïqð0øÚð®òÍó�ë6ì¬ì.-
í
ïqìWñSñSôKð`ù
ð®òmó�ë6ì 
�ë6ì=ïbìÃ÷0ù'� 
�ë6ì=ù ð®òmó�ë6ìÁñSôKú`ù
÷Vø]ñÁó�ë
÷Vó�ú0ì=ù6ìWñ¸ì.-`ì=ïbó�ó�ë6ìWôXï�õWð`ù�ó�ïqð0ø�ð6ù
ó�ë6ì�î
ù'�
ì=ïqø7�`ôXù6ú�ù6ìWó�
:ð`ï ��ñ  
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ì�÷�û6ø]ì¬óSð¸ì.- í6øX÷®ôXù�÷ 
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ë6ì=ù6ð��Áì=ù
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�Áì=ù�ó �
÷®ñÇõ=÷�ù¦û
ì�ñGìWì=ù�û��Ãó�ë6ì�ù6ð�óSôKð`ù¦ð®ò�ë6ìWóSì=ïqð6õöë
ïqð6ù��� 
êÇë6ì=ïbì�ôKñÇøX÷0û�ð`ï��
ôKÿ`ôKñSôKð`ù �^÷�ù'�Ãú`ïG÷,�Rî
÷®øKø7� �Áð6ïqì�ñSð�	 ôCù ó�ë6ì¬õWð`î
ïqñSì
ð®ò"�
ìWÿ0ìWøKð`í��Áì=ù�ó  
�Yù6õ=ïqì �Áì=ù�ó�÷®ø �Ró�ù6ìWñSñÁôKñÃ÷0ù�ô �×í
ð`ïbó�÷0ù�óÌõWð6ù6õWì=í6ó ��óSð6ðD�hô$ ¶ì� �ó�ë6ì=ïqì
ôKñ�÷Ãïqì.6
î6ôXïqì �Áì=ù�ó�ð®òmí
ïqô �ÁôKóSôKÿ0ì¸òIî
ù6õWóSôKð`ù
÷®øKôKó!� òIïqð��"ó»ë6ìÌÿ�ì=ï���û
ì»ü
ú0ôXù
ù6ôXù6ú�
�ë6ôKõWë¦ôKñÇú`ïG÷,�Rî
÷®øKø7�9ïqì��Nù6ì.��î
ù0óGô]ø�ó�ë6ì�ð6ïqú`÷0ù6ôKñ3� ôKñ ���×÷>ü
ó�î
ïbì �D 
�Yù�óGì=ï8�Áñ�ð®òa�Ró�ù6ìWñGñ�øX÷0ù'�
ñSõ=÷0í�ìWñ?-�êÇë6ì&�Ró�ù6ìWñGñ�øC÷�ù'�
ñSõ=÷0í
ì¾ú`ïS÷ �Rî�ü
÷®øKø7��ñ»ë
÷0ïSí
ì=ù6ñ �dû
ìWõWð��ÁìWñ%� ð`ïqìÌïGî6ú0ú0ì.�D	�ôCù ó�ë6ìÁõWð`î
ïqñSì¸ð®ò��
ìWÿ0ìWø2ü
ð`í�� ì=ù0ó  
êÇë6ì��
ìWÿ0ìWøKð��Áì=ù�ó�÷®ø�í
ïbð`õWìWñSñ¦ë
÷®ñ¦÷0ù ì=ù6ð6ï8�Áð`î6ñ �
ìWú`ïqìWì ð®ò�òI÷0î6øKó
óSð�ø]ì=ïG÷0ù6õWì� ":ì=í
÷VôCï#� ìWõöë
÷0ù6ôKñ3� ñ�÷0ïqìÌ÷�û
ð`î
ù'���*÷®ñ 
:ìWøKøA÷®ñ�÷,�R÷0í6óbü
÷0û6ôKøKôKó����N÷0ù'�¦ó»ë6ì�÷0û6ôKø]ôKó���ðVò ïqìWú�ì=ù6ì=ïS÷®óSôKð`ù� 
êÇë6ì=ïbìiôKñA÷ õöë
÷®ôXù¸ð®òRû
ìWôXù6ú¬üRòIïqð���ó�ë6ìa�NïqñGóÍøKôKÿ`ôXù6ú�ó�ë6ôXù6ú�óSð�ó�ë6ìiøX÷®ñSó
õWìWøKø�ôXùÃ÷ �Áî6øKóSô2üAõWìWøKøXî6øX÷0ïÇôXù'�
ôKÿ6ô+�Rî
÷Vø  Çê�ë6ô]ñ�
:ð`î6ø7��û
ì¬ôXù0óGì=ïSïSî
í6óSì.�

ÇôKó�ë6ð6î6ó
�
ìWÿ0ìWøKð`í��Áì=ù�ó  
26ì.-
î
÷®øKôKó!�¦ïqì.6
î6ôXïqìWñg÷B�»üIõWìWøKø*ñGó�÷®ú0ì�ò4ð6ïiì=÷VõöëýøKô]ÿ6ôXù6ú�û
ìWôXù6ú �Pò4ð6ï�ó�ë6ì
î
ù6ô76
î6ì=ù6ìWñSñ�ðVòAôXù�ò^ð`ï8�×÷®óGô]ð6ù¾ì.-`õWë
÷0ù6ú0ì¸ôCù¦ïbìWõWð��Áû6ôCù
÷VóSôKð`ù�	. :êÇë`î6ñ
#¬÷®ó�î
ïqì×ù6ìWì.�
ñÁ÷��ÁìWõWë
÷0ù6ôKñ3�)ò^ð`ï�÷0ù ð`ïqú`÷0ù6ô(�Wì.��ó»ïS÷0ù6ñSôKóSôKð`ù òIïqð��
ó�ë6ì�ð6ù6ì»üIõWìWø]øhñSó�÷Vú0ì�óGð×ó�ë6ì%�Áî6øKóSô2üIõWìWø]ø�ôXù'�
ôKÿ6ô+�Rî
÷Vø  

/ êÇë6ì%� ìWõöë
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ìWÿ0ìWøKð`í��Áì=ù�óg÷0ïbì�õWð`ù6ñSó�ïSî6õWóGô]ÿ�ì

26ó�÷�ïqóSôXù6ú¬òdïbð���÷¬ñGôCù6ú�ø]ì¬õWìWøKø$��
¬ë6ð0øKì�û
ð'�
ôKìWñ ÷�ïqì:õWð`ù6ñSó�ïSî6õWóGì.���0õWð`ù�ü
ñSôKñSóGôCù6úýð®ò � ô]øKøKôKð`ù6ñÌ÷�ù'��û6ô]øKøKôKð`ù6ñ�ðVòAõWìWøKøKñ  
#�ìWÿ0ìWøKð`í�� ì=ù0ó¾ì=ïqìWõWóSñ�ù6ìWó�
:ð`ï ��ñ �$�ÁìWó»÷0û
ð0øKôKõ��¬ñSôKú`ù
÷®øKôXù6úD��ïqìWú`î6øX÷Eü
óSð6ï��T	�ð®òhôCù6õ=ïbì=÷®ñSôXù6ú¦õWð��×í6øKì.-6ô]ó����O
ÇôKó�ë6ôXù�÷0ù'��û
ìWó�
:ìWì=ù¾õWìWøKø]ñ� 
#�ìWÿ0ìWøKð`í�� ì=ù0ó��×÷��®ìWñ î6ñSì�ð®ò ù6ì=î6ó�ïG÷®øKô]ó�����ô$ ¶ì� ó�ë6ì=ïqì ÷�ïqì�ñSð�� ì
í
ë
÷®ñGìWñ×ôXù �
ìWÿ�ìWø]ð6í��Áì=ù0ó 
�ë6ì=ïqì�ù6ð0ó�ë6ôXù6ú ë
÷0í
í
ì=ù6ñ¦ô2ò�øKð`ð��®ì.��÷®ó
òIïqð�� ó�ë6ì�û�ì=ë
÷=ÿ6ôKð`î
ï�ð®òAó»ë6ì�í
ë6ì=ù6ð0ó�� í�ì� 
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#�ìWÿ0ìWøKð`í�� ì=ù0óÁ÷®øKø]ð,
Çñ¸ó�ë6ì¾ì.- í6øKð0ôKó�÷®óGô]ð6ù�ð®òÇñSô7�
ì»üIì��*ìWõWóSñ ��í�ì=ïSë
÷0í6ñ
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ôXù
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ù6ôXù�óSì=ù�óSôKð`ù
÷®øiì��*ìWõWóSñ

�ë6ôKõWë ó�î
ïSù�ð`î6ó×óSð�û
ì�î6ñSì»òdî6ø�ò^ð`ï¸ð0ó�ë6ì=ïÁí
î
ïSí�ð0ñSìWñ  �iïbð��Rî6õWôXù6ú
ñSô7�
ì»üIì��*ìWõWóSñÇôKñ�
�ë
÷®ó��
ìWÿ0ìWøKð`í�� ì=ù0óÇõ=÷�ù��
ðD�'�
ôKñSõWì=ïSù6ôXù6ú¾ó�ë6ìWôXïÇî6ñSì»ü
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��øKôXù6ì=÷0ï:ú�ì=ù6ìWóSôKõgí
ïqð�ú`ïS÷�� ô]ñÇ÷ ñSì.6 î6ì=ù6õWì�ðVòTôXù6ñSó»ïSî6õWóSôKð`ù6ñ:ó�ë
÷®ó�ô]ñ�ò^ð0øKøKð1
:ì.�
ð`ù6ì9û�� ð`ù6ì� �êÇë6ôKñ �ÁôKú`ë�ó×û
ì�÷ ú0ð6ð��M
Ç÷ ��óSð�ð`ïbú`÷0ù6ô(�Wì�÷ ú0ì=ù6ð��Áì��i÷VñÌó»ë6ì
ñ�î
û6ñSì.6
î6ì=ù0ó¸ì.-`ìWõ=î6óSôKð`ù�ð®òÇñSóSì=í6ñ�ôKñ×÷¦ïS÷®ó»ë6ì=ï�ù
÷®ó�î
ïG÷®ø 
Ç÷���ðVòmò^ð0øKøKð,
ÇôXù6ú�ó�ë6ôKñ
ôCù�ò^ð`ï8�ý÷®óSôKð`ù� 
,�ð,
mìWÿ�ì=ï.�
ôKó�ôKñÌù6ð0ó�÷¾ÿ0ì=ï���ù
÷®ó»î
ïS÷®ø"
 ÷��¾óSð¦øKð`ð���÷®ó�í
ïqð0ú`ïG÷��
û
ì=ë
÷Eÿ`ôKð`ï ��ô  �ì� �ó�ë6ì×í
ë6ì=ù6ð0ó�� í�ìWñ  ��ì×í
ïqð`í
ð�ñSìÁó�ë
÷®ó �ÚôXù6ñSóSì=÷,����õWð��ýí6ø]ì.-�í
ïqðVü
ú`ïS÷��Áñ¬ð®òÇó�ë6ìÁó�� í�ì×ð®ò:ôCù�óSì=ïqìWñGó�ë6ì=ïqì×ñ�ë6ð`î6ø7� û
ì×õWð6ù6ñSô7�
ì=ïqì.� ÷Vñ�ù6ìWó!
:ð`ï �0ñ¬ð®ò
ôCù�óSì=ïS÷VõWóSôXù6úÃð`û;>�ìWõWóSñ 
�ë6ôKõöë ÷0ïqì�óGðÃû
ì=ë
÷Eÿ0ì¸ôCù õWð��×í6øKôKõ=÷®óSì.� 
Ç÷��`ñ��
ì=í
ì=ù'�
ôXù6ú
ð`ù�ó�ë6ì (Rð,
�ð®ò:ôXù
í
î6ó ÷�ù'� ïqì.6
î6ôCïbì.� ð`î6ó»í
î6ó  ÃêÇë6î6ñ �ËôeòÇð`ù6ì 
mì=ïbìÌóGð�ñSìWó�î
í
÷�ñ8�6ñSóSì ��ð®ò�ôXù�óSì=ïS÷®õWóSôXù6ú ð`û >qìWõWóSñ �5�
ìWñGô]ú6ù
÷®óSôXù6ú ôXù
í
î6ó¦÷0ù'� ð`î6ó�í
î6óÁð`û;>�ìWõWóSñ
÷0ù'��ó�ë6ìWôXï�õWð����Áî
ù6ôKõ=÷®óSôKð`ù �Áì=÷0ù6ñ��
ð`ù6ì%
:ð`î6ø7��ë
÷Eÿ0ì�÷×ù
÷®ó»î
ïS÷®øÍ÷0ù
÷Vø]ð�ú`î6ì�óSð
÷¦û6ô]ð6õWë6ì �ÁôKõ=÷®øÇù6ìWó!
:ð`ï �D $#�ð0óSìÁó�ë
÷Vó�ó�ë6ôKñ4�
ð`ìWñÁù6ð0ó�ù6ìWõWìWñSñ�÷0ïbô]ø7��ô �×í6ø7��ó�ë
÷®ó

mì¾ð`î6ú`ë�ó×óSð�õWð`ù6ñGô+�
ì=ï¾ù6ð`ù�üIñSì.6
î6ì=ù�óSôX÷®ø�í
ïqð0ú6ïS÷��ÁñÁë6ì=ïqì� "Ç÷®ó»ë6ì=ï.��ôKó×ôKñÃó»ë6ì
�Áð`ïqì�ú0ì=ù6ì=ïG÷®ø�õ=÷®ñSì� 

$�ô]ú6î
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ïqð�ú`ïS÷��)í
ë6ì=ù6ð0ó�� í�ì� ×êÇë6ôKñ�ôKñ
ó�ë6ì�ú6ïS÷0í
ë6ôKõ=÷®øRó»ïS÷0ù6ñSøX÷®óSôKð`ùýð®ò*ó�ë6ì:ò^ð0øKøKð,
ÇôXù6úÃí
ïqð0ú`ïG÷��)�¨øKôXù6ì#
ÇôKó�ë � 
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����)�!
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����)�!
'(���&2�!+./����)�!�"

0 ���&2�!
'(���&-�!
4(���&-�!�"
���&-�!
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0 ���&-�!
'(���&2�!
4(���&%�!�"
0 ���&2�!
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0 ����)�!
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0 ���&%�!
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0 ���&-�!
'(���&-�!
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'(����)�!
4:9,"
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Constant Sinks
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÷®ú0ìÁð®òÇð`û >qìWõWóqüIð`ïbô]ì=ù�óSì.��í
ïqð0ú6ïS÷����ÁôXù6úD��ð6û >�ìWõWóGñ�í
ð0ñSñGìWñSñÌ÷®óbü
ó�ïqôXû
î6óSìWñ�ò^ð`ï¸ïqìWõWìWôKÿ`ôXù6ú �ÁìWñSñ�÷Vú0ìWñÌ÷0ù'�M�ÁìWó�ë6ð'�
ñ�ò^ð`ï�ñSì=ù'�
ôXù6ú �ÁìWñSñ»÷®ú0ìWñ�÷0ù'�
í
ì=ïYò^ð`ï8�ÁôXù6ú�ð�ó�ë6ì=ï òdî
ù6õWóSôKð`ù6ñ� �Iù
í
î6ó��Rïbô]ÿ6ôXù6ú ó»ë6ì�í
ïqð0ú`ïS÷���ñ �`ñSóGì � 
:ð`î6ø7�
û
ìÁõWð`ù6ñSô7�
ì=ïqì.��÷0ù ôXù�ò4ð6ï8�×÷®óSôKð`ù (Rð,
�óSð¾û
ìÁó�÷ �®ì=ù ÷,�
ÿ>÷�ù0ó�÷Vú0ì�ð®òhò^ð`ï�÷ýú0ôKÿ0ì=ù
í
î
ïSí
ð0ñGì��¨ð`î6ó�í
î6ó3	 �A÷�ù'� ó�ë6ì9ïbô]ú6ë0óÁõWð��Áû6ôXù
÷®óSôKð`ù ð®ò¬ôCù�óSì=ïS÷VõWóSôKð`ù6ñ�
:ð`î6ø7� û
ì
ñSì=÷0ïqõWë6ì.��ò^ð`ï�û���÷¾ú0ì=ù6ìWóGô]õ¾ñSì=÷0ïbõöë �ÁìWó�ë6ð'��ð`ù ó�ë6ì×øKìWÿ0ìWøiðVòmú0ì=ù6ìWñ  ¾êÍ÷��0ôXù6ú
÷,�
ÿ>÷0ù�ó�÷®ú�ì�
:ð`î6ø7� �Áì=÷�ù ó»ë
÷®ó×ó�ë6ð0ñGì ù6ìWó�
:ð`ï ��ñÃ÷0ïqì��
ô��*ì=ïqì=ù�óSôX÷®øKø7�'ñSìWøKìWõWóSì.�
ó�ë
÷®óií
ì=ï�ò4ð`ï �*�`÷Eò^óSì=ï �
ìWÿ0ìWøKð`í��Áì=ù�ó �6ó�ë6ì�í
ïqìWñSõ=ïbôCû�ì.�¦ó�÷®ñ��¸û
ìWóSóGì=ï�ó�ë
÷0ù ð0ó�ë6ì=ïqñ  

��ñÁò^ð`ïÁó»ë6ì �`ïqìWõWð6ù��Rú`î
ïS÷®óSôKð`ù ��ð®ò�ó�ë6ì¦ð`û >qìWõWóÃù6ìWó�
:ð`ï �O�ió»ë6ô]ñ 
:ð`î6ø7��ù6ð0ó
ë
÷0í
í
ì=ù ó�ë
ïqð`î6ú`ë¾÷ �
ôXïqìWõWó#�Áð'�
ô��Rõ=÷VóSôKð`ù¦ð®òhð`û >qìWõWóSñ�û
î6ó�ïS÷Vó�ë6ì=ï�ó�ë
ïqð`î6ú`ë¾÷,�6ü
�
ô]óGô]ð6ù
÷®ø:øC÷��0ì=ïbñÌðVò � ìWñSñ�÷®ú0ì¦í
ïqð'�Rî6õWôXù6ú�ð`û >qìWõWóSñ ��÷0ù'� ó�ë
ïqð`î6ú6ë�ó�ë6ìWôXïÁõWð`ïSïbì»ü
ñ�í
ð`ù'�
ôXù6ú�� ìWñSñ�÷®ú0ìWñ� êÇë6ì*�ÁìWñSñ»÷®ú0ìWñ 
:ð`î6ø7� ÷®õWóÁøKô��®ì¦ñSôKú`ù
÷®øKôXù6ú�ñ�î
û6ñGó�÷0ù6õWìWñ
÷0ù'� ôXù�óSì=ïYò^ì=ïqì�
ÇôKó�ë ó�ë6ì�ð6û >�ìWõWó¦ù6ìWó�
:ð`ï ��ôCù ÷�õWð6ù6ñSó�ïSî6õWóSôKÿ0ì�
Ç÷ ����ì� ¶úD ,û��
ôCù
ë6ôXû6ôKóSôKð`ù ð`ïÁû�� ì.-6õWôKó�÷®óSôKð`ù��:÷0ù'� ó�ë6ì¾ð`û >qìWõWóSñ×í
ïqð'�Rî6õWôCù6ú ó�ë6ìWñSì�� ìWñSñ�÷®ú0ìWñ

mð6î6ø+�¦û
ì¬ú0ì=ù6ìWñ:øKð`õ=÷VóSì.�¦ôXù×ñSì.6
î6ì=ù6õWì�ð`ù¾÷�ú0ì=ù6ð'�Áì� iêÇë6î6ñiì=÷®õWëýú0ì=ù6ì 
:ð`î6ø7�
ñ�í
ìWõWô2ò$�Ì÷0ù¸ð`û >qìWõWó ��
�ë6ì=ïqì�ñ�î6õöëÁ÷0ù ð`û >qìWõWó�
:ð`î6ø7�×û
ì:ìWÿ0ì=ù�÷Vø]øKð,
:ì.�ÁóSð�ôXù�óSì=ïS÷®õWó

ÇôKó�ë¦ð0ó»ë6ì=ïÇð`û;>�ìWõWóSñ�%
ñ�í
ìWõWô �Rõ=÷®óGô]ð6ù�ð®òmí
ïqð'�Rî6õWóSñ  ¬êÇë6ì��Áð�ñSó �
ô �Ãõ=î6øKó�í
÷0ïbó�ôKñ
í
ïqìWñ�î��×÷0û6ø7�¦ó�ë6ì�øX÷®óGóSì=ï.�
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