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`�ç�û ì�¾ �jçeü�ìÂýI`�ç�û � ü�ì�ì}ÿ�û�»½¼T¾´ö´öOö�¾Âzi¶8KF¼T¾pü
»7zT¶8K;û�¾´öOö´öO¾Âzi¶8KF¼i÷ L
ô{ç
`�ç�û ì�¾I`�çnü{ìÂý �jçeü K¥û � ¶wì�ì}ÿ�û�»7xc¾Oö´ö´ö�¾ÂzT¶8K z�¾pü¨» û � ¼T¾´ö´öOö�¾Âzi¶8KF¼i÷j¾

ÔY×
Ò ��ÚÂÔÖÓ�Ô���ÒiÐ/×�Û�Ó'&O��Ô�� �/�cÒ\×ßÙ{Õ[Ô�ØOÙ[Û �
��� 	CÐYÛ�Ó Ô��\Õ+Ó���Ó
�[Û ÐnÒiÓ ÔÖÕ(×OØOÙ5ÒiÚMÛ�ða�
Xúo(³IZ´o+RaP@H�ïcZiV�h5tYH�³IH
VñZ´o�K	ZaùiH&¶(»õvc_/ZiJcu�N�H�h5N�H�^�HOJLK �jç�û ìUWLo(ûÀZiJcuU`�ç�û ìUWLo�� � û��

k b5H�JAKMbcH�PSRitYtYR�³QXeJ5µÃZiN�NMZ´oñPSRTN�Vd^QZÃtYZaKMXeJ�^�òjs[ZiN�HÁRiPøKMbcH µiXemTH�J(Kpo�hCHi�
x ¼ z � v � � y � � ¼�x ¼T¼ ¼�z ¼�� ¼Ov ¼��
¼ z � v � � y x ¼�� � � ¼�x ¼T¼ ¼�z ¼´� ¼´v
z � v � � y x ¼ ¼´v ¼�� � � ¼�x ¼T¼ ¼�z ¼��
� v � � y x ¼ z ¼�� ¼´v ¼�� � � ¼�x ¼i¼ ¼�z
v � � y x ¼ z � ¼�z ¼�� ¼´v ¼�� � � ¼´x ¼T¼
� � y x ¼ z � v ¼T¼ ¼�z ¼�� ¼´v ¼�� � � ¼�x
� y x ¼ z � v � ¼�x ¼T¼ ¼�z ¼�� ¼´v ¼�� � �
y x ¼ z � v � � � ¼�x ¼T¼ ¼�z ¼�� ¼´v ¼�� �
� � ¼�x ¼T¼ ¼�z ¼´� ¼´v ¼�� v � � y x ¼ z �
� ¼�x ¼T¼ ¼�z ¼�� ¼Ov ¼�� � � v � � y x ¼ z
¼�x ¼T¼ ¼�z ¼�� ¼´v ¼�� � � z � v � � y x ¼
¼T¼ ¼�z ¼�� ¼´v ¼�� � � ¼´x ¼ z � v � � y x
¼�z ¼�� ¼´v ¼�� � � ¼�x ¼i¼ x ¼ z � v � � y
¼�� ¼´v ¼�� � � ¼´x ¼T¼ ¼�z y x ¼ z � v � �
¼´v ¼�� � � ¼�x ¼i¼ ¼�z ¼´� � y x ¼ z � v �
¼�� � � ¼�x ¼T¼ ¼�z ¼�� ¼Ov � � y x ¼ z � v

k bcH
ZiN�NMZ´o�µiXemTH�JAWCHOteR�³7Xe^�ZaJ(HÂïcZiVdhctYHßRiPøKMb5H�h[ZaN�KMXYZit$tYZaKMXeJ�^�òjs[ZiN�H@�
�
³Qb5HOJ�¶�»Ýv5�

v



x ¼ z � v � � * � * * * * * * *
¼ z � v � � * * * * * * * * * *
z � v � � * * * * ¼�� * * * * * *
� v � � * * * * * ¼´v ¼�� * * * * *
v � � * * * * * * ¼�� ¼´v ¼�� * * * *
� � * * * * * * ¼T¼ ¼�z ¼�� ¼´v ¼�� * * *
� * * * * * * * ¼�x ¼T¼ ¼�z ¼�� ¼´v ¼�� * *
* * * * * * * * � ¼�x ¼T¼ ¼�z ¼�� ¼Ov ¼�� *
* * * * * * * * * � � y x ¼ z �
* * * * * * * � * * � � y x ¼ z
* * * * * * � � * * * � � y x ¼
* * * * * � � ¼�x * * * * � � y x
* * * * � � ¼´x ¼T¼ * * * * * � � y
* * * � � ¼�x ¼i¼ ¼�z * * * * * * � �
* * � � ¼�x ¼T¼ ¼�z ¼�� * * * * * * * �
* � � ¼�x ¼T¼ ¼�z ¼´� ¼´v * * * * * * * *

��;���� î>RaP k b5H�RTN�H�V ¼T�íz{�
]2Hg^�b[ZitYt6W6H�µTXYJñWjo�mTH�N�XnPÖo{XeJ5µ¨KMb5ZaKÀXnPøZiJLoñH�tYHOV�HOJLKERaP�KMb5Hg^�H�K:�

�
XY^ÀN�HOV�R�mTHOu�K�b5HOJqXnKIXe^

J5RiKQhCRT^�^�XYWctYHgKMR�RTWcKMZiXYJqZÃs5JcXYòjs5H�]ORTV�h5teH�KMXeRTJ$�
î[N�RTV KMb5Hd^�KMN�s5]�K�s5N�H�RaPEKMb5Hdt=ZaK�XYJ�^�òjs[ZiN�H�ð ³IHñ^�HOHdKMb[ZaK
XeKÁ]´ZiJ¥WCHñh5ZiN�K�XeKMXeRTJ5H�u�XYJLK�R

PSRTs5NEtYZaKMXeJ�^�s5Wc^�òjs[ZiN�HO^
ð Å » ô{ç �jç�ûpìÂ¾ �jçeü�ì�ý ��çSû � ü�ì�ìgÿ\x R û�¾ ü R zT¶7K ¼i÷ð ¹ » ô{ç �jç�ûpìÂ¾I`�çeü�ìÂýI`�çeü K¥ûpì�ìgÿ\x R û�¾ ü R zT¶8K ¼i÷ð Q » ô{ç
`�ç�û ì�¾ �jçeü�ìÂýI`�ç�û � ü{ì�ì�ÿax R û�¾pü R zT¶-KF¼i÷ð�� » ô{ç
`�ç�û ì�¾I`�çnü{ìÂý �jçeü K¥û � ¶wì�ì�ÿax R û�¾pü R zT¶8KF¼i÷jö

� Zi]	bÃRiP5K�b5HO^�HÀ^�scW5^�òjs[ZiN�HO^�Xe^�Xe^�RiK�RTh5XY]�K�R�KMbcHIV¨s5tnKMXeh5tYXe]´ZaK�XYRTJ}KMZiW5teHúPSRTN�KMbcHIXYJLK�HOµTH�N�^ V�R�u5s5tYR
zT¶qRTNEKMR�ZÃ]ORTJ�
�scµLZaKMH�RiPøKMb5ZaKQt=ZaK�XYJ�^�ò�s5ZiN�Ha�
k bcHORTN�HOV ¼T�n¼�]´ZiJ(W6H�s5^�HOu(KMR&^�b5R�³ÝKMb[ZaKQK�b5H�^�H�KURiP�HOteHOV�HOJLKM^

ô{ç �jç�û ì�¾ �jçeü�ìÂý �jç�û � ü{ì�ì}ÿ�û »Ýxc¾´ö´ö´ö�¾ÂzT¶-K z{¾pü
»Ýxc¾´öOö´öO¾Âzi¶8K>zBK¥û�÷
PSRTN�Vd^úZÁ]�N�XnKMXY]OZit[^�H�KÀXeJ�ð Å � k b5H�N�H�PSRTN�H�XeP�ZiJLo&RiP/KMb5H�^�HgH�tYHOV�HOJLK�^IZiN�H�N�HOV�R�mTHOu�K�b5XY^@^�H�KI³QXetYtJ5RiKÀb[Z´mTH ZÃs5J5XYòjs5Hß]�RTV�h5tYH�KMXYRiJdKMR&ð Å ZiJ5uqb5H�J5]OH�WLo���H�VdVdZñ¼T�n¼ßH´Zi]	b(RiP�KMbcHO^�H�H�tYHOV�HOJLK�^XY^EJcHO]OH�^�^�ZiN�oqKMR&]�RTVdhctYH�K�H �

�
s5J5Xeò�scHOteodKMRdð��

��XeùiH�³QXe^�H�XeKQ]OZiJ(W6Hß^�b5R�³QJAKMb5ZaKUH´Zi]	b(RiPøKMb5H�HOteHOV�HOJLKM^QRiPøKMbcH ^�H�K
ô{ç(`�çSûpìÂ¾ �jçeü�ì�ýI`�çSû � ü�ì�ì�ÿ�û�»½¼i¾´ö´ö´ö�¾ÂzT¶1KF¼T¾pü¨»7zT¶8K;û�¾´ö´ö´ö�¾ÂzT¶-KF¼i÷

XY^EJcHO]OH�^�^�ZiN�oqKMR&]�RTVdhctYH�K�H �
�
s5J5Xeò�scHOteodKMRdð��

k bcH�^�s5W5^�ò�s5ZiN�H�ð��(XY^�Xe^�RiK�RTh5XY](KMR>Z;]�RTJ�
�s5µLZ\KMH�RiP�KMbcH�V¨s5teK�XYh5teXY]OZaKMXeRTJ¥K	ZiW5teH�RiP�KMbcH
XYJLK�HOµTH�N�^EV�R{u5sctYRÃzi¶(ZiJcu�^�RÃs5^�XYJ5µ&��HOV�VdZi^}¼T�n¼T_6¼T�êz¨ZaJ5u�¼T� �ÃZiJ5u k b5H�RTN�H�V ¼T�n¼gXeKI]´ZiJqWCH
^�bcR�³QJ(KMb[Z\KQH´Zi]	bARiP�K�b5H�HOteHOV�HOJLKM^QRiPøKMb5H�^�H�K

ô{ç(`�çSûpìÂ¾I`�çeü�ì�ý ��çnü+K¥û � ¶wì�ì}ÿ�û�»7xc¾´ö´öOö�¾Âzi¶8K z{¾pü
»«û � ¼i¾´ö´ö´ö�¾ÂzT¶-KF¼i÷
�



XY^EJcHO]OH�^�^�ZiN�oqKMR&]�RTVdhctYH�K�H �
�
s5J5Xeò�scHOteodKMRdð��

î�XYJ[Ziteteoq³�H�V
s5^�K�]�RTJ5^�Xeu5HONßK�b5HÃHOteHOV�HOJLKM^�RiPúKMb5HÃ^�H�K��
�
��ð ¹ � k b5H&^�s5W5^�òjs[ZaN�Hdð ¹ Xe^Z¨]ORiJ�
�s5µLZaK�H}RiP�K�b5HgV¨s5tnKMXeh5tYXe]´ZaK�XYRTJ¨KMZiW5tYH�RiP�KMb5H}XYJLKMH�µTHON�^ÀVdR�u5s5teRÃzT¶�ZiJcu�s5^�XeJ5µ k b5HORiN�HOV

¼T�n¼ ZiJ5uA��H�VdVdZi^ß¼T�ízÃZiJ5uà¼T� �&³�H�]´ZiJ(^�bcR�³7KMb[ZaKEK�b5H�^�H�K
ô{ç �jç xLìÂ¾I`�ç xLìÂýI`�ç xTì�ìÂ÷�L#ô{ç �jç�û ì�¾I`�çnü{ìÂýI`�çeü K¥ûpì�ì}ÿ�û »7z{¾´ö´ö´ö�¾ÂzT¶-KF¼T¾pü
»æ¼T¾´öOö´öO¾Mû KF¼a÷
XY^@Zß]�N�XeK�XY]OZitc^�H�KúXYJ&ð ¹ � ² P6RTJ5HQN�H�PSHON�^@W[Zi]	ù
K�RÁfgRiJ5R�miZaJdZaJ5udGIR{RThCHON � ^@h[Zah6H�N}è=<cë~_ k b5HORiN�HOV�c_�XeK�]´ZiJñW6H�^�HOH�J�KMb[Z\KIHOZi]	b�RiP$K�b5HO^�HgHOJLKMN�XYH�^IXY^úJ5H�]OHO^�^MZiN~oñPSRTN�Z
s5JcXYòjs5H}]�RTV�h5tYH�KMXYRiJ&K�RÃð ¹XYN�N�H�^�hCHO]�K�XemiH RaPø³QbcH�KMbcHONQRiP�J5RiKEKMbcHß]OHOtetY^ ç ��ç þ5ì�¾�`�ç xLì�ì�¾Uþ&»"¶ � ¼T¾Oö´ö´ö�¾ÂzT¶1K�¼T_[ZiN�HßHOV�hcKpoT�
k b5H�N�H�PSRiN�H H´Zi]	b(RiPøKMb5H�HOteHOV�HOJLKM^QRiPøKMbcH ^�H�K
ô{ç �jç xLìÂ¾I`�ç xLìÂýI`�ç xTì�ìÂ÷�L#ô{ç �jç�û ì�¾I`�çnü{ìÂýI`�çeü K¥ûpì�ì}ÿ�û »7z{¾´ö´ö´ö�¾ÂzT¶-KF¼T¾pü
»æ¼T¾´öOö´öO¾Mû KF¼a÷
XY^�JcHO]OH�^�^�ZiN�o�PSRTN��

�
� ð ¹ KMR ]ORTV�h5teH�KMHEscJ5XYòjs5H�teo¨K�RÁð ¹ ZiJ5u�b5HOJc]OHUH´Zi]	bdRiP/K�b5HO^�H�H�tYHOV�HOJLK�^ZiN�H JcHO]OH�^�^�ZiN�oqKMR&]�RTVdhctYH�K�H �

�
s5J5Xeòjs5HOtno�KMR�ð��

k b5ZaKßtYHOZ´mTHO^�s5^�KMR�h5N�R�miH¨KMb[Z\KgKMb5H
HOtYH�VdH�JLKM^ßRiP�K�b5HÃ^�H�K¨ô{ç �jç-þcì�¾I`�ç�xLì�ýI`�ç zT¶*K þ5ì�ì
ÿ5þA»
¶ � ¼i¾´ö´ö´ö�¾ÂzT¶'K�¼i÷�ZiN�HÀJ5H�]OHO^�^MZiN~o¨PSRTNøKMb5HÀscJ5XYòjs5HE]�RTVdhctYH�K�XYRTJ/� k Rß^�H�HÀKMb5Xe^�KMZiùiHEZaJÃHOtYH�VdH�JLK
RiPøKMb5HgPSRiN�V ç �jç-þ5ìÂ¾I`�ç xLìÂýI`�ç-zi¶1K¥þ5ì�ì�³Qb5H�N�HÁþ ��ôa¶ � ¼T¾´öOö´öO¾Âzi¶-K�¼i÷j� k b5H�^�H�K�RaP H�tYHOV�HOJLK�^

ô{ç ��ç þ K ¶CìÂ¾ �jç-¶-K>þ5ì�ý ��ç�xLì�ì ç ��ç þ K>¶wì�¾I`�ç�xLì�ýI`�ç ¶8K þ5ì�ì
ç ��ç þ5ì�¾ ��ç zT¶8K¥þ5ì�ý �jç�xLì�ìÂ¾ ç �jç-þcì�¾ �jç-¶-K>þ5ìÂý �jç-¶wì�ìÂ¾ ç �jç-þ5ìÂ¾I`�ç xLìÂýI`�ç-zi¶8K>þ5ì�ì

ç(`�ç xTì�¾ �jç-zi¶-K þ5ìÂýI`�ç-zi¶8K>þ5ì�ì�¾ ç(`�ç�xLì�¾ �jç ¶8K þ5ìÂýI`�ç-¶-K>þ5ì�ìÂ¾ ç
`�ç xLìÂ¾I`�ç xTì�ý �jç-¶wì�ì
ç(`�ç-¶wìÂ¾ �jç-zT¶-K þ5ì�ýI`�ç ¶8K þ5ì�ì�¾ ç
`�ç-¶wì�¾�`�ç xLìÂý �jç xLì�ìÂ÷
XYJLK�HON�^�HO]�KM^��

�
XeJ
KMbcHE^�XYJcµTtYH�HOtYH�VdH�JLKQç �jç þ5ì�¾I`�ç�xLì�ý�`�ç-zT¶bKdþ5ì�ì�� ² PCK�b5XY^ HOJLKMN~o¨XY^�N�H�VdR�mTH�uÃPSN�RTV

�
�
KMb5H�J>³Qb5ZaK¨Xe^
tYH�PÖK
³QXetYt@]ORTV�h5teH�KMH�KMR�ð W5scKÃZatY^�RAKMR+K�b5H�t=Z\KMXYJ�^�òjs[ZaN�H�³Qb5Xe]	b¥u5X��6HON�^

PSN�RiV ð XYJ�KMbcH�PSRitYtYR�³QXeJ5µ¨HOJLK�N�XYH�^O�
ô{ç �jç þ1K ¶wìÂ¾ �jç-¶8K¥þ5ì�ýI`�ç ¶7K>þ5ì�ì ç �jç þ1K ¶wìÂ¾I`�ç xLìÂý �jç xLì�ì

ç �jç-þ5ìÂ¾ �jç-zT¶1K þ5ìÂýI`�ç-zT¶-K>þ5ì�ì�¾ ç �jç-þ5ìÂ¾ �jç-¶-K>þ5ì�ý ��ç�xLì�ìÂ¾ ç �jç-þcì�¾I`�ç�xLì�ý �jç ¶Cì�ì�ì
ç
`�ç xLìÂ¾ �jç-zT¶1K þ5ì�ý�`�ç-¶8K þcì�ì�¾ ç(`�ç�xLì�¾ �jç ¶8K þ5ìÂý �jç-¶wì�ìÂ¾ ç(`�ç�xLì�¾I`�ç�xLì�ý�`�ç-zT¶-K>þ5ì�ì
ç(`�ç-¶wìÂ¾ �jç-zT¶1K þ5ì�ý ��ç�xLì�ìÂ¾ ç(`�ç-¶wìÂ¾I`�ç xLìÂýI`�ç-¶-K þ5ì�ì	÷

k bjs5^ HOZi]	b¨RiP{KMb5HúHOJLK�N�XYH�^Eç ��ç þ5ì�¾�`�ç xLìÂýI`�ç-zT¶OKÁþ5ì�ì/³Qb5HON�HEþ ��ôa¶ � ¼T¾´ö´öOöO¾ÂzT¶OK&¼i÷IXY^øJ5HO]�HO^�^MZiN~o
KMR&]�RTVdhctYH�K�H �

�
s5J5Xeò�scHOteodKMRdð��

|ÀKÁKMb5Xe^
hCRTXYJLK�³�H�b[Z´mTH�^�b5R�³QJ;KMb[Z\K¨H´Za]	b;RiPEKMbcHñHOteHOV�HOJLKM^ÁRiP��
�
XY^ J5HO]�HO^�^MZiN~o�PSRTNÁZ

s5J5Xeòjs5Hd]�RTV�h5tYH�KMXYRiJàK�R�ð�� ² K
N�HOVdZiXYJ5^ßK�R+WCHd^�b5R�³QJ�KMb[Z\KÁK�b5HdµiXemTH�J�^�H�K¨Xe^�^�s���]OXeHOJLK
K�R
PSRTN�]OHßKMb5H�s5JcXYòjs5H�]ORTV�h5teH�KMXeRTJ�RiP �

�
KMR�ð��

k bcH�J5RaK	ZaK�XYRTJ����
	1���"u5HOJ5RaKMHO^@KMb5ZaK@^�o�V¨WCRTt
��V
s5^�K@R�]O]�s5N@XYJ&N�R�³�	C_LZiJcud]�RTtYs5V�J��
XY^úKMb5H}RTJ5teo�h5tYZi]OHUPSRTNIXnK´_{ZiJ5u�� ��	�����V�H´ZiJc^I^�o�V¨WCRTt��AV
s5^�KIR{]�]Os5NÀXeJ�]ORitYs5V�J�	C_cZaJ5u

�



N�R�³��ÃXY^IK�b5HßRTJ5tnoñh5tYZi]OH�PSRTNÀXeKO� k b5H�J(K�b5HgPSRTtYteR�³QXYJ5µÁ^�KMH�h5^

�s5^�K�XePÖo�KMb5HßscJ5XYòjs5Hß]�RTVdhctYH�K�XYRTJ
RiPO�

�
�

`�ç�xLì ��`�ç�xLì�� �jç xLìÂ�
î[RTNEû�»õ¼ K�Rñzi¶8K�¼T_ `�ç xLì�� `�çSûpì � ��çSûpìÂ�
î[RTNEû�»«x&K�Rñzi¶8K�¼T_ �jç-zT¶-K;û K>zTì � �jç zT¶8KF¼�ì�� �jç zT¶-K¥û K�¼�ì��
î[RTNEû�»õ¼ K�Rñzi¶8K�¼T_ `�ç�û ì�� ��ç�xLì ��`�çSûpìÂ�
î[RTNEû�»õ¼ K�Rñzi¶8K�¼T_
PSRiN@üÃ»«û�KMRdzT¶-KF¼T_ `�ç�û ì���`�çeü�ì � �jçeü+K¥ûpìÂ�
î[RTNEû�»õ¼ K�Rñzi¶8K�¼T_
PSRiN@üÃ»7zT¶-KF¼�u5R�³QJjK�Rñû�¾ �jç-¶8K¥û � ¼�ì�� `�çeü+K¥û � ¼�ì ��`�çeü�ì��
î[RTNEû�»ÝzT¶8K z¨u5R�³QJLKMR�¶ � ¼i_
PSRiN@üÃ»7zT¶-KF¼�u5R�³QJjK�R�zT¶-K;û K�¼T_ �jç�û � ü�ì � ��çSûpìM� �jçeü�ìÂ�
î[RTNEû�»«x&K�Rñzi¶8K�¼T_ �jç-¶8K¥û ì ��`�çSûpìM� `�ç xTì

��R�³"ð Å _wð ¹ ZiJ5uAð Q b[Z´mTH s5J5XYòjs5H�]�RTVdhctYH�K�XYRTJc^ÀWLo k b5HORTN�HOV ¼T�n¼&�
óUHOJ5]�H@�

�
Xe^QZÃ]ON�XnKMXe]´Zit6^�H�KUXeJqK�b5H�t=ZaK�XYJ�^�ò�s5ZiN�HÁð��

������� Ê � È�Î ���

� ¼
	 �iRLZiJ GIR�RThCHONO_@fgXYZiJ5HñfgRTJ5R�maZiJ>ZiJ5u��iHOJcJ5XePSH�N&�{HOWCHON�N�oi_ % ÒiÓ�ÔÖÕ ×OØOÙcÒiÚ	Û	×�ÒiÕ�� ��Ú�ÔÖÓ�Ô���ÒiÐ
×�Û�ÓS× � � �ÃÔÖÕ[Ô ��ÒiÐC×�Ô�
\Û�_[|}sc^�KMN�Zit=Za^O���c�CGIRTV
W5XYJ$�n_ !�_$¼��i�c¼T_5h5h/��¼T¼����C¼�zixc�

� z�	 f¨�\GIs5N�N�ZiJ¨ZaJ5u��Ã� óÁ���c��maZiJ ; HOHO^�_��1ÚÂÔÖÓ Ô���ÒiÐT×�Û�ÓÖ×�ÔÖÕ�ÐnÒiÓ�ÔÖÕÃ×OØOÙ5ÒiÚMÛ	×�_ � N�R{]a�\�aKMb ` ZiJ5XnKMRTW5Z
GIRTJcPSH�N�HOJc]OH¨RTJ ��s5V�HON�XY]´Zat ` ZaKMb5H�VñZ\KMXY]�^}ZaJ5uàGIRTV�h5scK�XYJ5µ5_�ç GIRTJ5µTN�HO^�^�s5^ ��scVdH�NMZiJ��
KMXes5V���� ²�² ìÂ_[lUK�XYteXeK	Za^ ` ZaK�b$� � s5W$�n_ ] XYJ5J5Xeh6H�µ5_/¼´�Lyi�c_5hch$��¼��L���w¼��T�c�
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