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©P¬WÆ
µÈ®
Æ¼µXÎyï�Ç}° ¯�° ¯�¨4©v®�°uª¤µÈ©«¨Ó° ±Óµ$Ç¼©�¶E° ²>Ç@µ�Ç�³W½uÊ�¬�Ê�Ïà° ²WÆ
¶È©��WÃ
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ë	ìîílï�ð=ï �IñÄò6�Öñ�óOô�õ�öÖ÷ ø?ù�ú#û]õ�÷ ü`û�÷îýIô�õ�÷vþ�ÿ÷vÿN÷��Iþ�õ�ö�þ�ü`÷vý�ô�ÿ��Äô�ÿ=÷��Iþ�õ�ö�þ�ü`÷vý������Iõ	�Iô
�����

Domain

Range

Σ

Range

× Domain

ë	ìîí	ï�;ï �IñÄò6�Öñ�óOô�õ�öÖ÷ øOù^ú�û]õ�÷ ü`û]÷výIô�õ�÷îþ�ÿ÷vÿ������Iõ��-ô
�����'ö�þ
������ö�þ
�×ô�ÿ��Äý-þ�û�ú�ù^ÿ�����ýIþ�û]ú�ù^ÿ

Ê ¬W¶�³��³�µÈ¶X° ·!¬�Ê0¬W¶E¨F©M¶9�WÁ>Î Ã Æ}ªîÇÉ³�±8©M·@®}³K±
¯X° ¬>±[©M·@®}½�°uªM° µX½ §!¯$Ç
¬4Äð¯ðÇ¼¬4ÄÀ¬W±¼©y¯Xªv³>½ ©!³)ØR©_ª¤µ$¯�³�±
¬>µ$Ç¼©v¶XÃ
³K¯�Ä�©«½�½¥³�¯�Ç¼¬4Ä�®R¬>¯4° µX° ¬W±º³�±�¨�Ê ¶$©«ãvÆ
©M±}ª¤§Ð³�¶È©&�° ·«©«¨
Î

��³Kµ$Ç¼©v¶�µ$Ç�³�±)ª¢Ç¼¬@¬W¯$©É³&¾�³�¯X° ¯�¯$©Mµ�³>y¬W±
²pµÈÇ
©[µËÄ�¬W»H¨¼°uy©v±¼¯X° ¬W±�³W½¥Äy³<×W©_½ ©Mµ�®}³>ª¢Ø>©vµ$¯XÃ�Ä�©Å�³<§
³>½ ¯$¬&ªË¬W±
¯X°�¨F©v¶��³�µ$¶E° ·8�Æ�½ µE° ®}½�°uªM³�µX° ¬W±�µÈ¬|¾�©�³|½�° ¯$µà¬�ÊR° ±¼±
©M¶�®
¶È¬Ñ¨4Æ}ª¤µÈ¯�³�±�¨y©v·@®¼¶$©M¯<¯X° ±
²|©_³WªîÇ�¶$¬XÄ�¬�Ê
µÈÇ
©!�³�µ$¶E° ·Ó° ±É° µÈ¯|° ±}¨¼° ×Ñ°�¨FÆ�³W½_¾�©v¯$µ�¾}³K¯4° ¯XÎ}ÒÅ©y©M·@®�³�±}¨P©«³WªîÇÉ° ±
®¼Æ
µ�×W©«ªËµ$¬>¶|° ±É³�ªË¬�y®}½ ©vµÈ©�Ä�³$×W©_½ ©vµ
®�³Wª¢Ø>©vµ�³K±}³W½ §@¯X° ¯�Ä�° µ$ÇÍô í ÃÑµÈÇ
©M±Å©v×0³W½ Æ}³�µÈ©!µ$Ç¼©]° ±¼±
©M¶|®
¶È¬Ñ¨4Æ}ª¤µÈ¯|¶$¬4Ä�¾@§p¶$¬XÄ�ÃÑÆ¼®Åµ$¬n³K±@§f¨F©v¯X° ¶$©«¨
³>ªvª¤Æ¼¶X³>ª¤§«Î Ã ªîÇ
©«�³KµX°uªM³W½�½ §«Ã_µ$Ç}° ¯�³WªvªË©«½ ©v¶X³Kµ$©_¨6° ±
±¼©v¶ð®
¶$¬2¨FÆ�ª¤µ��³$§8¾�©&¨4©v®}°�ª¤µÈ©«¨�³K¯�° ±�µÈÇ
©&½ ©_ÊÕµðÇ�³W½uÊ
¬�Ê�Ï�° ²WÆ¼¶$©�¹WÎ�ï�Ç
©M± � í ° ¯�¶$©M®}½u³>ª¤©_¨�¾@§É³�¯4°�y®}½ ©�¯$Æ��Î

ÒÅ©��³<§�³W½ ¯$¬P©M·@®�³�±}¨��³�µÈ¶X° ·6ª¤¬�½ Æ}y±
¯�° ±�µ$Ç¼©«° ¶�° ±�¨
° ×2°u¨4Æ}³W½F¾�©v¯$µ$»{¾}³�¯$©M¯y³K±}¨�ª¤¬W±¼¯X°u¨F©M¶��³�µÈ¶X° ·
�Æ}½ µX° ®}½u°�ªv³KµX° ¬>±ºµ$¬]¾R©[µ$Ç¼©[¯<Æ¼®R©M¶$®R¬>¯X° µX° ¬W±n¬�Ê�³�Ä�©«° ²>Ç@µÈ©«¨Ó¯$Æ� ¬�Ê�µÈÇ
©v¯$©&©v·@®�³�±¼¯4° ¬W±¼¯4Î ï�Ç}° ¯ÇÍ�4 D�E
Ï�B����`LOA³Í�F=D.13D�³>½ ²W¬>¶X° µ$Ç} ° ¯�¨F©M®}°�ª¤µ$©_¨[¯XªîÇ
©«�³KµX°uªM³W½�½ §n° ±ÉµÈÇ
©�¶X° ²WÇ@µyÇ}³>½uÊÑ¬�Ê Ïà° ²WÆ¼¶$©�¹WÎ&ï�Ç¼©Ó° ±¼®
Æ
µ
×0³W½ Æ¼©�° ¯¥¯$®
¶E³<§W©_¨|° ±@µ$¬ðµ$Ç¼©�¬WÆ¼µ$®¼Æ
µ¥Äy³<×>©«½ ©Mµ¥®�³Wª¢Ø>©vµÑ¯$§@±«µ$Ç¼©v¯X° ¯Ñµ$¶$©M©«ÃvµÈÇ
©v±�µ$Ç¼©�¬WÆ¼µ$®¼Æ
µ�° ¯¥¶$©«³K¯$¯<©_�¾}½ ©_¨
Ê ¶$¬��µÈÇ
¬W¯$©�ªË¬�y®R¬>±
©v±«µ$¯ðÄ�° µÈÇ ��í�Î

� �¤£f©
�W�Ñ�4 î�¥��«¼�����à�4�
Ã Æ
®
®�¬W¯$© µ$Ç}³Kµ'7 ° ¯B³à±
¬>±
»{¯<®�³�¶È¯<©�Öl5àÖ��³�µÈ¶X° ·2Î 0 ¶E¨
° ±�³�¶È§��Æ}½ µX° ®}½u°�ªv³KµX° ¬>±|¬�Ê¼³à×W©_ª¤µ$¬>¶}¾«§7 µE³�Ø>©v¯
� $ Ö ñ %�¬W®R©M¶X³KµX° ¬>±
¯XÎ 0 ±pµÈÇ
©�¬>µ$Ç¼©v¶�Ç}³K±}¨
Ã�µÈÇ
©6° ±
ò:©«ª¤µE° ¬>±fô ñ ÄP°u½�½
¶$©«ãvÆ}° ¶$© � $ Ö ñ ½ ¬>² Ön%�¬>®R©M¶X³�µE° ¬>±
¯XÃ
³K±}¨Ó©_³WªîÇ ¬�Êðô í ³�±�¨ � í ¶È©«ãEÆ�° ¶È© � $ Öð½ ¬>² Ön%�¬W®�©v¶E³�µX° ¬W±¼¯4ÎnÏ>¬W¶8³�
·@©_¨Ó¾�³�¯X° ¯�¯$Æ
¾¼¯<©Mµ�
 ¬�ÊðÔ ñ Ã
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µ$Ç
©&³K®
®}½�°uªM³�µX° ¬W±6¬�Ê�ô ñ� 7úµ$¬pô í�� ¶$©_ãEÆ}° ¶$©M¯�³�µ�y¬>¯<µ��! ô ñ� 7" >Ú � $ Ö ñ %à¬W®�©v¶E³�µX° ¬W±¼¯4Ã0ÄðÇ
©v¶È©#�! $# 
¨F©v±¼¬WµÈ©v¯�µÈÇ
©8±@Æ}�¾�©v¶�¬�Êà±
¬>±
±
©M²�½�° ²�° ¾}½ ©Éª¤¬«©vÌ]ªv° ©v±«µ$¯�° ±%$�Î�ï�Ç@Æ¼¯!±
¬>±
¯$µX³K±}¨
³K¶X¨f�Æ�½ µX° ®}½�°uªv³KµX° ¬W±
ª¤¬W¯$µÈ¯�³�±f° ±�° µE°u³W½¥° ±@×>©v¯$µXy©M±@µ�¬�Ê � $ Ö ñ ½ ¬W² Ön%$Ã
®�½ Æ
¯�³�µ�y¬W¯$µ�³�±f³>¨
¨
° µX° ¬W±}³>½ � $ Ö ñ %�®�©v¶�¶E° ²WÇ«µ$»{Ç}³�±�¨
¯4°�¨F© � ³�¯$§Ñy®
µÈ¬WµE°uªv³>½u½ §«Ã_µ$Ç�° ¯�° ¯ � $ Ö ñ %�®R©M¶�×W©_ª¤µÈ¬W¶�ò:Æ
¯$µ�½�° Ø>©�µ$Ç
©�¯$µX³�±�¨
³K¶X¨�y©Mµ$Ç
¬2¨
Î

ÒÅ©�ªv³�±�¬W¾¼µX³>° ± ½ ¬4Ä�©v¶Åª¤¬��®�½ ©M·Ñ° µa§�°uÊBÄ�©ÉµX³KØW©�° ±«µ$¬�³WªvªË¬WÆ¼±@µ8µ$Ç
©¤�
±�° µÈ©�³WªMª¤Æ
¶E³WªË§Í¬�Êð¬WÆ
¶
ªv³W½�ª¤Æ�½u³�µE° ¬>±}Î�&P° ×W©v±À³�¼·@©_¨n�³Kµ$¶E° · 7�Ã}Ä�¶X° µ$©¤7!'6ÊÕ¬W¶�µÈÇ
©&¯X³Wy©Ð�³�µÈ¶X° ·ÉÄP° µ$Ç�³>½u½ ª¤¬«©vÌ]ªv° ©v±@µÈ¯
¯<©Mµ�µÈ¬fç!Ä�Ç¼¬W¯$©Ð³�¾¼¯$¬�½ Æ¼µ$©�×0³W½ Æ
©v¯[³�¶È©Ð½ ©M¯<¯Pµ$Ç�³�±)(FÎÉ¦}§ ªË¬W±@µE° ±«Æ}° µa§«Ã�ÊÕ¬W¶P©v×>©v¶È§+*�, ç!µ$Ç¼©v¶$©p° ¯8³
(-,�ç�¯$Æ�ª¢Ç�µÈÇ}³Kµ/.�7 ¼ 70'1.Bê2*<Î3&P° ×>©v±³7 ³�±�¨4*�³K¯�Ä�©_½u½¥³K¯�³�½�° ¾¼¶X³�¶È§[¬�Ê�Ä�³$×W©_½ ©vµð®}³>ª¢ØW©Mµ$¯XÃ@Ä�©
ªv³�±nªîÇ
¬@¬>¯$©&³y¾}³K¯4° ¯�¯<Æ¼¾
¯$©vµÄ
��ì@5ÐìÀ¯$¬]³�¯�µÈ¬]�° ±�°u�° QM©5�! $ ô ñ� 7 %6'1 Î�ï�Ç
©[ªîÇ
¬�°�ª¤©�³W½ ²>¬W¶E° µ$Ç�
Ç}³�¯&ªË¬�y®}½ ©v·Ñ° µË§ � $ Ö ñ ½ ¬W²�ÖC%ÈÃ�³K¯|¯<Ç¼¬4Äð±À° ±�¿ È ÂaÎ�Ï>¬W¶&ª¤©M¶$µE³W° ± ªM½u³K¯<¯$¯|¬�Ê¥¬W®�©v¶X³Kµ$¬>¶$¯É¿ �>Ã ¹KÂ¢Ã¥Ä�©]ªv³�±
³�¶$¶E³�±¼²W©yµÈÇ}³�µ�µ$Ç}³Kµ|ÊÕ¬>¶ð©M×W©M¶$§�¼·@©«¨#(-,�ç�Ä�©�Ç�³<×W©7�0 $ ô ñ� 7 %8'1 4Ú � $ Ö�½ ¬W² Ön%ÈÃ@ÄP° µ$Ç[µ$Ç
©!ª¤¬W±¼¯$µX³�±«µ
¨F©v®�©v±�¨
° ±¼²�ÃW¬�Ê¥ª¤¬>Æ
¶È¯<©_Ã_¬>±�(FÎ:9�³>½u½Wµ$Ç�° ¯yªv½u³K¯$¯�µ$Ç
©ND�Î(F=H)D.1 ;yF=Í<� 4��³�µÈ¶X°�ª¤©v¯>=�Îðï�Ç¼©v±6�
±}° µ$©M»î®
¶È©«ªM° ¯X° ¬>±
�Æ�½ µE° ®}½�°uªM³�µX° ¬W±[¾@§[¯$®}³K¶$¯X° ��³�¾�½ ©��³�µÈ¶X°uªË©v¯ðÇ}³�¯�³K¯<§2y®
µ$¬>µX°�ª�ªË¬�y®}½ ©v·Ñ° µË§ � $ Öð½ ¬W²�ÖC%ÈÎ

ï�Ç
©�¾R©M¯<µ|¶È¬4Ä ¾�³�¯X° ¯&³W½ ²W¬>¶X° µÈÇ} ³W½ ¯$¬�Ç}³K¯[ª¤¬�y®}½ ©M·Ñ° µË§ � $ Öð½ ¬>² Ön%PÊ ¬W¶|¯$®}³K¶$¯X° ��³�¾}½ ©]�³�µÈ¶X°�ª¤©v¯XÃ
¯4° ±}ªË©�° µ¥¶È©«ãvÆ}° ¶È©v¯ � $ Öð½ ¬>² Ön%¼¬>®R©M¶X³�µE° ¬>±
¯¥µÈ¬�³K®
®}½ §!ôàí�µÈ¬�µ$Ç
©�° ±¼®
Æ
µÑ×W©_ª¤µ$¬>¶XÃMµ$Ç¼©v± � $ ½ ¬W² Ön%¥�Æ}½ µX° ®�½ §«»
³W¨
¨4¯�µ$¬�©M×¼³>½ Æ}³Kµ$©�©«³>ª¢Ç[¬�Ê0µÈÇ
©�Ö&° ±
±
©M¶�®¼¶$¬Ñ¨4Æ}ªËµ$¯XÎðÏ�° ±�¨
° ±
²�µ$Ç¼©�¾R©M¯<µ�¾}³K¯4° ¯�Ê ¬W¶�©_³WªîÇ[¬�Ê@µ$Ç¼©�ÖP¶$¬XÄ�¯
¬�Ê�µÈÇ
©��³Kµ$¶E° ·&¶$©_ãEÆ�° ¶$©M¯�³�±n° ±�° µX°�³W½2° ±«×W©v¯$µE�©M±@µB¬�Ê � $ Ö ñ ½ ¬>² Ön%�¬>®R©v¶E³�µE° ¬W±¼¯XÎ

Ã µX³�±�¨
³K¶X¨ �Æ}½ µE° ®�½u°uªM³�µE° ¬W±�¬�ÊPÖ 5 Ö �³�µ$¶E°uªË©v¯ Å ³�±�¨ç7 Ç�³�¯Àª¤¬�y®�½ ©v·2° µa§ � $ Ö@?#%$Î Ï>¬W¶
±
¬W±¼¯$µX³�±�¨
³K¶X¨�ª¤¬��®�¬W¯X° µE° ¬>±}Ã�µ$Ç¼© ª¤¬�y®}½ ©M·Ñ° µË§n¬�Ê�° ±
ò:©«ªËµX° ±¼²�Å ³�±�¨�7 ° ±@µ$¬ÍÔ ñ ° ¯ � $ Ö ñ ½ ¬W² ÖC%ÈÎ
ï�Ç
©º³>ª¤µE° ¬W±f¬�Ê�ô ñ� Å ¬>±¸ô ñ 7 Ç}³K¯]ª¤¬�y®}½ ©M·Ñ° µË§ � $ �! ô ñ� ÅA .Ö�½ ¬W² Ön%ÈÎ Ã ° ±�ª¤©8µ$Ç
©ê�¼¶$¯$µÓÊó³>ª¤µÈ¬W¶Ó° ¯
Ö ñ ° ±Í²>©v±
©M¶X³>½uÃ�µÈÇ
© ª¤¬�y®�½ ©v·2° µa§f¬�Ê�µÈÇ
©Ó©v·2³Wª¤µ]³W½ ²>¬W¶E° µ$Ç��° ¯ � $ Ö@?à½ ¬>² Ön%&Ê ¬W¶�²W©v±¼©v¶E°uªÓ�³�µÈ¶X°�ª¤©v¯XÃ
¶$©CB¼©«ªËµX° ±¼²!µ$Ç¼©|©v·«µ$¶E³�ª¤¬>¯$µ�¬�Ê}ª¤¬>±
òóÆ¼²�³KµX° ±¼²Ó° ±«µ$¬�µÈÇ
©�¾}³�¯X° ¯�¯$©vµ¬
�Î

Ï>¬W¶�³�®¼®
¶$¬X·Ñ°��³Kµ$©B±
¬>±
¯$µX³K±}¨
³K¶X¨!ªË¬�y®R¬>¯4° µX° ¬W±}ÃXµ$Ç¼©Pª¤¬��®�½ ©M·Ñ° µa§[° ¯ � $ �! $ ô ñ� Å�%6'D .Ö�½ ¬W² Ön%ÈÎBÏ>¬W¶
µ$Ç
©P¯$®}³K¶$¯X° ��³�¾}½ ©&�³Kµ$¶E°uª¤©M¯XÃ¼µ$Ç�° ¯�ªv³�±Ó¾R©�¶È©«¨4Æ}ª¤©_¨�¾«§º³�¯$Æ}° µX³�¾�½ ©[ªîÇ
¬�°uª¤©|¬�Ê	
�µ$¬p³&ªË¬�y®}½ ©v·Ñ° µË§[¬�Ê
� $ Ö ñ ½ ¬W² Ön%BÊÕ¬>¶ðµÈÇ
©�ªË¬�y®}½ ©vµÈ©�³>½ ²>¬W¶X° µ$Ç��Î Ã ° ±}ªË©�ª¢Ç¼¬@¬W¯X° ±
²Æ
Û³K±}¨�©v×¼³>½ Æ�³�µX° ±
²6ô ñ� ©«³>ª¢Ç8Ç�³<×>©�µÈÇ}° ¯ª¤¬�y®�½ ©v·2° µa§«Ã2° µ�° ¯�±¼¬Wµ�®�¬W¯$¯X° ¾�½ ©�µ$¬Ó¨F¬]³�±«§[¾�©vµ$µÈ©v¶ð¾@§[µ$Ç�° ¯�y©Mµ$Ç
¬2¨
Î
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