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ILPTK��K�J�;^Y�O�G��YUPJ�;G�Y;RG;M;O�GJ�;KI�LXKGJ�;G

KO��G;O�P�I�LI�J;Y�c#d#"e��N�GT�YJUH;Y���X�ZG�O�� 

�;H�LUJ�JL�X�PU�J�J��YJ;MMGYY��GH�OLGHUOJ;X;JT�LM�ILPT 

K��G�GLOLKILY;JY�OLGJ�;G;GR��;R;H�;GL�R�G;O�G�GLI�� 

J;OPY�c##d#�e��BG�J�Y��Y��O�Y��OLGY;H��ZP�MML�J���Y

ZG�MLOUYH�LG�K�J�;�P��GH�KL�I�LPLR;O�P�O����OJ�;`� 

J;LG�� f�H;OJ;X�KJ�LHY� J�\;GR� ;GJL� �OOLUGJ� J�� �OJU�P

G�GLYJ�UOJU����X�ZG�HXPLIH�JL�UGH�YJ�GH�J��� 

P�J;LGY�ZJ[G�G�GLYJ�UOJU���GH�G�GLOLKILY;J�Z��X 

;L���_�;Y�K�T�IP�T���Y;RG;M;O�GJ��LP�;G�HXPLIKGJ�LM�ILPT 

K��G�GLOLKILY;JY�ZT�I�LX;H;GR�KUO�� ;GML�K�J;LG�ML�

J�;��HY;RG��GH�LIJ;K;`�J;LG��_��OLGXGJ;LG�P�KLHPY�YUO�

�Y�NL�;d_�G�\���GH�V�PI;Gd_Y�;�YURRYJH�ML��K;O�LOLK 

ILY;JY�[��UYH�JL�I�H;OJ�J��JGY;P�KLHUPUY�LM�G�GL 

OLKILY;JY�cC"e��_�T�OLGY;H��J��J�J��JGY;P�KLHUPUY�LM

OLKILY;JY�;Y���MUGOJ;LG�LM�OLGYJ;JUGJ�I�LI�J;Y�YUO���Y

J��XLPUK�M��OJ;LG��GH�KLHUPUY��ZUJ�J�T�H;Y�R��H�J�

MMOJY�LM�G�GLI��J;OPY�Y;`��GH�;GJ�I��Y�I�LI�J;Y�Z 

J[G�J��K�J�;^��GH�J��G�GLI��J;OPY�
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�Y�J�;O\GYY��GH�KLHUPUY�[��OLGY;H�H��GH�J�;��;GMPU 

GOY�LG�J��G�GLOLKILY;J�Z��X;L��[��H;YOUYYH��h�� 

Z�G��cC#e�JLL\�;GJL��OOLUGJ�J��I�LR�YY;X�HZLGH;GR�LM

J���;GML�OKGJ�M�LK�J��;GJ�I��Y�;G�J��H�K�R��iT

J�;Y��II�L�O�����YJUH;H�J��MMOJY�LM�J��;GJ�I��Y�J�;O\ 

GYY��GUKZ��LM�P�T�Y��I�LI�J;Y�LM��O��P�T���I�LR�Y 

Y;X�HZLGH;GR�H�K�R���;GML�OKGJ�Y;`��GH��YIOJ��� 

J;L���GH�P�YJLIP�YJ;O;JT�LM�J��K�J�;^�LG�J��MMOJ;X�J��KL 

KO��G;O�P�I�LI�J;Y�LM�G�GLOLKILY;JY��iLUJ�PZ�J��P�

cCCe�OLGY;H�H�J��J�;O\GYY�LM�;GJ�I��Y��Y���O����OJ� 

;YJ;O�PGRJ��YO�P��GH�X�PU�JH�J��\T��LP�LM�J��;GJ� 

I��Y�LG�ZLJ��YJ;MMGYY��GH�T;PH�YJ�YY��_�T�OLKI��H

J��KLHP�LUJIUJY�[;J��^I�;KGJ�P�H�J��LM�X��;LUY�ILPT 

K�Dh;AC�G�GLOLKILY;JY�

AG�J��LJ�����GH��J��LX��PP�;GJ�I��Y�I�LI�J;Y�YUO�

�Y�J�;O\GYY��KLHUPUY��GH�YJ�GRJ����X�ZG�HJ�K;GH

ZT�Y;KIP�K;O�LKO��G;O�P�KLHPY�ML��KO��G;O�P�I�LI 
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IP;H�JL�HJ�K;G�J��	LUGR]Y�KLHUPUY��GH�J�;O\GYY�LM

;GJ�I��Y�;G�ILPTK��G�GLOLKILY;JY�OLGJ�;G;GR�H;MM� 

GJ�G�GLM;PP�Y�c�C����e��VL[X�����Y;KIP�KLHP��[�;O�

O��MUPPT�^IP�;GY�J��KLHUPUY�LM�;GJ�I��Y�P�T�Y��GH�J�

HIGHGOT� LM�KLHUPUY� LG� J�� H;YJ�GO� ZJ[G� G�GL 

I��J;OPY��GH�ILPTK��K�J�;^���Y�GLJ�ZG�YURRYJH�;G�J�

I�X;LUY�[L�\��[���Y�J��LX��PP�I�LI�J;Y�LM�;GJ�I��Y

O�G�Z�[PP�HJ�K;GH�ZT�J��YURRYJH�KLHPY�

BG�J�;Y�[L�\��J��;GJ�I��Y�;Y�KLHPH��Y���KUPJ;P�T 
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�� �LG�

�� �;Y�HM;GH
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BG� J�� ;GJ�I��Y�ZJ[G�ILPTK��K�J�;^��GH�G�GL 

I��J;OPY��J��J��KLKO��G;O�P�I�LI�J;Y�YUO���Y�OLMM; 

O;GJY� LM� J��K�P� �GH�KL;YJU�� ^I�GY;LG� �GH�	LUGR]Y

KLHUPUY�O��GR�M�LK�J�LY�LM�J��G�GLI��J;OPY�JL�J�LY�LM

J��ILPTK��K�J�;^��_��;GJ�I��Y�O�G�Z�H;X;HH�;GJL�.
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OLX�H�ZT���MLU� P�T�H�;GJ�I��Y�[���J��G�GLI��J;OP

�GH�J��;GJ�I��Y����OL�^;�P��_��G�GLI��J;OP�K�T���X

YI��;O�P��OTP;GH�;O�P�L��P�T�H�Y��I��g�YI��;O�P�G�GL 

I��J;OP�;Y�;PPUYJ��JH�;G�j;R��#�ML��^�KIP�

k�G�J�� ;GJ�I��Y� P�T�Y���X� J��Y�K�J�;O\GYY�

J��J�;O\GYY�LM�J��/J��P�T��;Y�R;XG�ZT
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_��	LUGR]Y�KLHUPUY�LM�;GJ�I��Y�P�T�Y�K�T�O��GR

�J�H;MM�GJ�P;G����^ILGGJ;�P��GH�IL[��J�GHY��_��	LUGR]Y

KLHUPUY�LM�/J��P�T��;Y�^I�YYH��Y

� � �� 	 ��

�

�
� � � �

�
= − − l�7

� � �
�� � 
��� �	 �� �

�

� �
� � � �

� �

 = − + − −  
l�7

� � �� 	 �

�

�

�

�
� � � �

�

 = − −   
l�7

[��� �� ��GH� �� ����J��	LUGR]Y�KLHUP;�LM�K�J�;^��GH

G�GLI��J;OPY�� �YIOJ;XPT�� �GH� �� ;Y� �G� ^ILGGJ�� BG

QaY�nl�7dl�7�� ��
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�
� = "�lG�GLI��J;OP�YU�M�O7��GH

��
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� = "�lILPTK��K�J�;^7�

:;�J��P��c�#e�YURRYJH���J�� I��Y�KLHP�ML��	LUGR]Y

KLHUPUY�LM�OLKILY;JY�J�\;GR�;GJL��OOLUGJ�J��K�J�;^��J�

G�GLM;PP���GH�J��;GJ�I��Y�ZJ[G�ILPTK���GH�G�GL 

I��J;OPY��_��:;�KLHP�ML��OLKILY;JY�;GOPUH;GR�P�T�H
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BG�J�;Y�I��J��J��O�POUP�J;LGY�LM�QaY��l�7dl�7�ML��KLHU 

PUY�LM�;GJ�I��Y�P�T�Y����M;�YJPT�I�YGJH��_��:;�KLHP

lQaY��l�7dl##77�;Y��IIP;H�JL�O�POUP�J�J���X��R�X�PUY

LM�"��GH� �� �;G�YX��P��IL�JH�Y�KIPY��j;G�PPT��J��I�H;O 

J;LGY�LM�J��:;�KLHP����OLKI��H�JL�J��O�POUP�J;LGY�LM

QaY��l�7dl�7�JL�O�LLY�J��ZYJ�KLHP��[�;O��O�G�Y�L[�J�

�OOU��J�H�J��ML��KLHUPUY�LM�;GJ�I��Y�P�T�Y�

j;RU��C�Y�L[Y�J��KLHUPUY�LM�;GJ�I��Y�P�T�Y�
�

� �ZT

QaY��l�7dl�7�ML���G�;GJ�I��Y�OLGJ�;G;GR���P�T�Y�[;J��
�

� =
mnC�GK�� �� = #""�of���GH� �� = C�of���gPP�aU�J;LGY�Y�L[

J��J� �
� �HO��YY�M�LK�J��YU�M�O�LM�G�GLI��J;OPY� � �

� = "7

JL�ILPTK��K�J�;^� �
�� = "7��VL[X���QaY��l�7��GH�l�7�H;Y 

IP�T����P�J;XPT�Y;K;P���J�GH�ML�� �
�� �BG�Qa��l�7�

�� �O�G

I�YGJ����;R���L��PL[��KLHUPUY�J��G�QaY��l�7��GH�l�7

�JJ�;ZUJH� JL� J�� PXP�LM���I���KJ��� BG�j;R��C����m�"��

R;XY�PL[��KLHUPUY�OLKI��H�JL�O�POUP�J;LGY�LM�QaY��l�7

�GH�l�7��[�;P���m�C���YURRYJY����;R���KLHUPUY�ML���O�

P�T��OLKI��H�JL�LJ���I�H;OJ;LGY��gOOL�H;GRPT����I���K 

J��IP�TY���K�;G��LP�;G�I�H;OJ;LGY�LM�Qa��l�7��BJ�K�T�Z

OLGOPUHH� J��J����;R�����X�PU�OL��YILGHY� JL���YJ�LGR

�H�Y;LG�ZJ[G�ILPTK���GH�G�GLM;PP��I��YY�lYJ�LGR

;GJ�I��Y7��[���Y���PL[����^I�YYY�[�\�;GJ�I��Y

I�LI�J;Y�

j;R�� C�� _��KLHUPUY� LM� ;GJ�I��Y� P�T�Y�
�

� � ZT�Qa�� l�7� l�7�

Qa�nl�7nl�7��Qa��l�7����m�"���l�7��Qa��l�7����m�#���l07��Qa��l�7����m

mnC��� l!7� ML�� �G� ;GJ�I��Y� OLGJ�;G;GR� �� P�T�Y?�
�

� = C� GK�

�� = #""�of���GH� �� = Cnof�

_�ZP�#

_��O����OJ�;YJ;OY�LM�J��Y�KIPY��GH�J�;��;GJ�I��Y�I�LI�J;Y

pL� ������h�KIP�c�M�e ��L��,��GK ��� of� � �� of� "��GK

# fi_DG�GLOP�T�c��e C C�#� #!E #C ���� �" !��� ��������"�"��

C qq@fQDh;A
C
�

c��e E ��! E" #C ##�# �#�� ���! ��������"�#�!

� QIL^TDNkSp_�c��e #� #�� !�" CC�� �#�� �"# �C��� ��������"�C"�

� fQBDNkSp_�c�!e � C��� !�" ## E�E �"# �C��# ��������"�""�

fi_rILPT� lZUJTPG� J�I�J��P�J7��qq@fQrP;G��� PL[�HGY;JT� ILPTJ�TPG��NkSp_rKUPJ;[�PPH� O��ZLG� G�GLJUZY�� fQBr

ILPTJ��;K;H�

�
� n�Jn �� �=

Qa��l�7
�

�
�

�J� �� �=
Qa��l�7
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