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��@ ç¿n� �K&OµHNPC3^QnqHYQ|/NPORT�NPC'HN~o_T"C%E_NPo�^QnqT"C���H1n���M'YQnqT"C8NPo�E"K&^QnqT"C'NPC+³
á�� y£y ¯�� � y u � Ü e ÉDf ãit ã fJe Ø åid1e

� b$t!eRd%h6u	��
�b$t�hge ÉDf ãit ã fJe
H'F&O-|�V�LGV�CC'NPUqYRN£H'K&^[K&C��
%b$t/h  �K&Oµ¡'T"MOQnqNPOQ^QO[K&C'Y4pÌT"OQX©NPC+³
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G/b$t!eQØRh6u ±6 ��´ ��>E?@ 3+4���M?@ 3+4 w x:Â ( ¸ ¾ ÄADUWUW^RY[asE�n� �K&OµnWL_NPC Í EGK&OÎ³ � b$t�eQØQh6u ±6 � ´ ��>=D 4 >E?@ 3+4��>=D 4 �9?@ 3+4 w x:Â ( ¸ ¾ Ä
æ



� @�r � uZ± ���¥KÎE�|nWUqH'K&O]HNP^ K&o�^QM'NPUWU�K�YRCnW^Q^RNP^��Z^QnWUWUDT"X�O[a"HNP^�� � X©NPUWU�K&CcNPC 'NP^RYR�PnWOQo_NPUWCmª r � ª 	 ± T��[ �PnWOQo_NPUWCÔª r � ÉJ± �"À'ª 	m± �"À1j Í N£H'K&CÊK£E�|nWUqH'K&O r u ��� � ���� x � � e�� � ^QnWUWU�|�K&C'HNP^¿X©NPUWU�K&C¨ORN£NPUWU�KF�{K
	NPUWC8T��R  G]u Ò �gjJ NPC¨YgK&X�X,K&C'Y[K&^Q^[K]K£E�|nWUqH1CnWCL_NPCÊrâK£E�|nWUqH'K&O O[K&C'HNPOQC�K8ª ��ª'u± T��R Ôª �sÉ Ò �"À'ª�uB± �"À°S�a©ORN£NPUWU�KF�{K
	NPUWC+³ � �ORN£YQS/NPo�^QnWE_N G©u Ò �àn�r � SU�K&C'NP^Îj

2

P1

P2

z=x+iy
w  = 1/ z1 

w = i 
w   + 1

1  -  w
1

1

P
2

P 1

v 1

u
1

D

D1

D2

1

P

1 2-1 -1

3i

u

v

x

y

P1

����������������������� � !���"$#&%('*) ��%+",�-�.���/'&��) 0&�1%+23�54�67'&�.��"$%+��8
9;:=<?>A@CB �D� � EGF B-H&IKJMLON E @CB�PQI�B< EGF B�@,IR>ASUT�B;< EGF B�PQIV>ASXW�B �D� �YF JMLKZ

[&\ "&]��-�1) "$%+" < EGF B-H&IV>ASUT_^ E S`W�abSUT+I�c d �����-�1�fe�%+�����g0�� #$�h#C�ji�%+��%+",�-�.���1%+],�k���-�1) "l),m��n��� #C"$#$�����CoKp�q��-�g4 Tr>F T ^ts7H T oUu(�������g�,�
4 >AsQv ^ F T ^ts7H T

v a F T ^ts7H T >ws E v ^ F T ^xs7H T I E v a F T ^ys7H T IE v a F T I W ^xH WT >wsQv a F W T azH WT azs|{�H TE v a F T I W ^xH WT Z

}



J¿E�Y-S�T"^RNPC�^Qn�K&U+SORT"|UqNPX©NP^µn�r � � SU�K&C'NP^- �K&OµU��GYQCnWCL_NPC
��b � � e G � h<uc� � ¯ � � É�� �Ò Ñ ±-É � � � É G � �b4±-É � � h � ¯�G � � u
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� � � b$t/h�u�!#�}b$t�hge �¥b	d%h�ucd1e � � b4±§h�¯·À$�}b4±§hàucd ÄÍ F&^Q^%!8u ÉDä � pÌa"Y&�¥b$t/hDu(' ����� ä!t°¯)+*-, � ä+t�j��}b	d%h¿u d1egu%$.)�u d��T��[ /� � b4±§h�¯ÔÀ$�¥b4±§h umd u $

' ä%*-, � ä3¯¥À0' ���5� äÊucdj J NP^Q^[K�F&O-MSS1p	V�UWUW^�X©N£H1'2�ucd�T"X T��[ �NPC'H'K"YQ^-T"X
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YRT"X YQEGK&O[K&O X©T"^ YRo"F&OQCnWCL_YQSMCo�^RNPO�X©NPUWU�K&C3o�MOQE"K&C �©u 354 � ä6eDä}åid T��[ ]UWnWC0�4NPC �©u Éµä��"À1j �<L_NPCU��GYQCnWCL^QnWUWU!NPL_NPC�E"F"HNPOQSORT"|UqNPX©NP^Dp �"O"� F&O�C%M
� � � y � u ���5� ä � t!e ® u ±"e[À�e Ò e Ä£Ä£Ä&Ä� nWUWUW #�"O[K&C'HN~^QnqHYQp$MCo�^QnqT"C'NPOµY[K&^QnqY4è�NPO[K&ODH1n��/NPORNPC�^Qn�K&UqNPo�EGK&^QnqT"C'NPC+³

� � �� b$ØQh6u É � � ä �� � � b$ØQhgeX©N£H�K&UWUWX,F&CC�K©U��GYQCnWCL_NPC
� � b$ØQh6u�' � *-, � ä � ��Ø+¯+) � ����� ä � ��Ø ÄÍ MS/NPOQS�TGYQnW^QnqT"C�L_NPO

G�b$t!eQØRh�u ¶��G� � . ' � *-, � ä � ��Ø!¯+) � ����� ä � ��Ø 0 �&��� ä � t Äç¿nWUWUWo_T"ORNP^ G"Ü[b$t!eRd%h6u²d�u%$ ) � ucd©X©N£H'K&C
G�b$t�eRd%h6u�� b À Ò t°ÉÔ±§h�u ¶��G� �

' � ����� ä � t!e d©ã·t ã ± Ä
�<L_NPC1p	MCo�V�nqT"C'NPOQC�K ����� ä � t�e�® u ±"e[À�e Ä£Ä£Ä |nWUqH'K&OàNP^Q^àp$MUWUqYR^[F&C'H1nWLG^�T"OQ^RT"L_T"C�K&UqYQV1YQ^RNPXn�nWC�^RNPOQE"K&UWUqNP^`b	d1eÎ±§hàT��[ 
' � F&Oµ¡'T"MOQnqNPOQo_T�N�¢,�PnqNPC%^RNPO

' � u ±
� � ´ ���� �°b ÀÒ t°Éi±§h�� ���5� ä � t ¸ t!eX©N£H3C'T"OQX,K&UWnqYRNPOQnWCL_YQpÌK&o�^RT"ORNPO

� � u ´ �� ����� � ä � t ¸ t3u Ñ£Ñ£Ñ u ±À ¯ ±Ï¿¯·ä � ÄJ`F&OQX©N£H Å X©N£H1' � NPCUWnWLG^DTÎEGK&C Ç  �K&O�E�n�U��GYRCnWCL_NPC+³
Í E"K&OÎ³ � b$t!eQØRh�u�� b4±-É ÀÒ t/h!¯ ¶��"� �

' � *-, � ä � ��Ø ���5� ä � t Ä
� @ ç¿n� �K&O-O[K&C'H1EGF&ORHN£YQSORT"|UqNPX©NP^Î³
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	 (�
	� ( ¯ �� 	 
	�� ¯ �� ( 	 (�
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	�� ( ucd1e d�	���ã � e É � 	���	 ��e d©ã �©ã���e
� b � e��e���h6ucd1e É � 	���	 ��e d�	 � 	���e
� b��&e��e��£h6uJd1e d�	���ã � e É � 	���	 ��e
� b��&e��eRd%hàu � b���e���hge d�	���ã � e É � 	���	 ��eH'F&O � b � e���h u d1e É � 	�� 	��<jÔç6K&OQn�K&|�NPUqY[NPS�K&O[K&^QnqT"C'NPC � b���e��'e���h]u��©b��%h���b ��h�! b���h �u�dÊL_NPO�p��"U �RK&C'HNH1n���NPORNPC%^Qn�K&U�NPo�EGK&^QnqT"C'NPO�p �"O"���#�mT��[ $! ³

� � � � � ¯%�&� � ÉÔb�� � ! ¯('�h�� u²d1e� � � ¯(')� u²d1e! � � ¯!*!Ju²d Ä
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� F&OµF&O � NPo�E"K&^QnqT"C'NPC À��8S/NPOQnqT�H1nqYQo T��R � �K&O�U��GYQCnWCL_Y4pÌT"OQX©NPC+³
�©b ��h<u�' *-, � ® �µ¯+) ����� ® �'eÓp��"O ' uJ® � e ® ucd1eÎ±"e[À�e Ä£Ä£Ä eX©N£H'K&C�NPo�E"K&^QnqT"C'NPCkp �"O !�F&O

! b���h�u � ���5��� < b ��Éb��hge p �"O ! u É < � e < åid Ä
�DM�p��"O!EGK&O �4Nà® F&O<NPo�E"K&^QnqT"C'NPC p��"O � NPC�� N£YRY[NPUqY�H1n���NPORNPC%^Qn�K&UqNPo�E"K&^QnqT"C,KÎE�T"ORH1CnWCL ®�j�J NP^Q^[K1�"X©N£H O[K&C'H1E�nWUWUWo_T"OÅ T��R  ! u É < � Ç �L_NPO¿K&^Q^"� F&ODK£E°p	T"OQX©NPC

� � b��%h�u ��� � b < �%hge
H'F&O�� � F&O	� N£YRYRNPU/p	MCo�^QnqT"C�KÎE°p��"ORYQ^[K YQU�K&L_NP^Îj�
DK&C'H1E�nWUWUWo_T"ORNP^ � b � e��e���h�u²d u%$ �©b � h<ucdj J¿E1Y

� � b < � h6ucd ÄJ`F&O4p �"OÎ��p��"O�EGK&O �4N¿®��1T"X d©ãÔä � � ã ä � � ã Ñ£Ñ£Ñ ãÔä �� ã Ñ£Ñ£Ñ F&O�C'T"UWUqYQ^[F&UWUqNPOQC�K,K£E�� � �Y[a F&O < �� u²ä �� � � jJ NP^Q^[K L_NPODK&^Q^ � � b��%h<u ��� � bÌä �� � � � h Ä�¨N£H3YQMSS�NPOQS/TGYQnW^QnqT"C3p a"Y
Í EGK&OÎ³ � b��&e��e���hàu ¶��"�/� ¶�� � �
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