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��Y/]�[<²��9ùS�i�HØUK
I�RUT>E�ß®I�W�WOI2K<�#w�0tçVèiItRg×M×Mà�Ö6IÅWMEVRXW�èSI3EHR�ÝgI-R6â´KMI�×�E(×MN�ÖtÞ�ØUß21� G®Ù H
å�ìýI"á�I�ÚHÙ�I-WME�I
ÛUK>R�ÜHE�K5h<w(K��K� µ ·-h%â´KMØgÖ WME�IÅWOKMILI��Dh �

K h �©· ¹�hh ø�� h ú<�
è/E�ILKMI%WMEHI'ø�ÚHÙ�GJWMI�ú/×Mà�ÞH×�WMGJWMàeWOGJØgÙm·ih�Gm×SWME�IÅâ´ØgßJß®ØXè/GJÙHÛ��

·ihXøb��ú��©�ãâ´ØgK
R�ß®ßD�{w#0 � ·-h�ø�ùUú��813�
·ihXø31��ú�� �ãâ´ØgK
R�ß®ßD�{w#0 ¼

�
ILÙHT�I6èSI�×Mà�Ü�Ü�Øg×MI"WMEHR�W-ùmw H Gm×3R'â´KOIL×MEñ×MN�ÖtÞ�ØUßkå ��ÜHRUK�WÅØ�â4WME�I6ÛUK>R�ÜHE K h G®×ÅÜ�GmT¢WOà�KOILá(G®Ù �¤G®ÛUàHKMIãùeå
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DFE�IÅß®ØbØgÜH×FßmR�Þ�I2ß®ILá ÞbNQùtè/G®ß®ßÃÞVI3àV×�I�á'WOØ6×MG®Ötà�ßmRXWOI�WOE�Im�MT2ØUÜ�NI�-ØUâäWMEHI-×^WOØUKOI%T2ØUÙbWMILÙgW�ç��&��[��®ç�R�ÙQØUÜ�I2K>RXWOGJØgÙ
µS¶ ´/· ; å
DFE�ILÙ(WMEHI"WOKMILI � ; w ��� ��� ; Gm×ÈWOE�Iãà�Ùeâ´Øgß®á�GJÙ�ÛQØ�â K5h-â´KMØgÖ�WME�I6ÝgI2KMWMI���WOEHRXW3èFRU×�WME�I6KOØ�Ø�WÅØ�âd��h�åÊæuÙ��GJÛgà�KOI �"I���WMK>R"Ù�ØeáeI�é`ß®RUÞVILß®×FRUKMI%RUá�áeI�áÊå�DFE�ILNãKMILÜ�KMI�×�ILÙbW4WMEHIÅT2ØUKOKMI�×�Ü�ØUÙVáeGJÙHÛ�ù�éu×�WMØUKOIUå 2
ØUWMI�WMEHR�W
×�ILÝUI2K>R�ß

Ù�ØeáeI�×
T2RUÙ KOI2Ü�KOIL×MI2ÙbWFWMEHI-×MRUÖ�I-×�WMØgKMIÅT�ØgÙbWMI2ÙbW�åHDFE�I3ØUÜ�I2K>RXWOGJØgÙH×FØUÙ�ù�éu×�WMØUKOIL×FRUKMI3×MGJÖ"à�ß®R�WMI�á Þ�N'ÜVRXWMEV×/GJÙ
� ; å���ØgKMIÅÜ�KOILT2G®×MI2ß®NUç�WOE�I3I�?ILT�W
Ø�â�R"WMK>R�ÙH×MG°WOGJØgÙ Gm×/×MGJÖ"à�ß®R�WMI�á G®Ù WME�IÅâ´ØgßJß®ØXè/GJÙHÛ�èFR�NãGJâx0 �³�z�-�O(z "�

ø µ �.��� µ � � µ�¶ ´/· 3 h ú1T2ØUKOKMI�×�Ü�ØUÙVá�×iWMØ 1���I(5�
ø µ ���-� µ � � µ�ºOµ h2ú1T2ØUKOKMI�×�Ü�ØUÙVá�×iWMØ 1�m�
ø µ �.��� µ � � µ�¶ ´/· ; ú1T2ØUKOKMI�×�Ü�ØUÙVá�×iWMØ 1���eù3�
ø µ �O(/� µ � � µ�ºOµ ; ú1T2ØUKOKMI�×�Ü�ØUÙVá�×iWMØ 1( � �<' (x' 1��' 1(�� * ù ¼

�Èâ�T2ØUà�K>×MIÈWOE�I3I��eÜ�KOIL×O×�G®ØUÙ 1( � ��' (}' 1��' 1( � * ùtG®×FKOI2Ûgà�ß®RUKLçeRUÙHáêØgÙ�IÅT2R�ÙQÖ6ØXÝUIÅR�ß®ØUÙ�Û6×MàHT>EQR"ÜHR�WME�àH×MGJÙ�Û
WMEHKMILI6×�WOR�WMI�×ÅØ�â�5 åA�iI�T2RUàH×�I6èSIãR�KOI"ØgÙýR WMKOI2Igç?WME�ILKMI6Gm×ÅÙ�Ø�GJÙ�ÚHÙ�GJWMIãà�Ü�èFR�K>á ÜHR�WMEÃåD�HØUß®ßJØXè/G®Ù�Û�R�ù�éuR�K>T
R�ß®ß®ØXè
×%WMØ�T�ØgÜbN(WME�IãWOØUÜõò�éu×�WMØUKOI�ÞVI�T2R�àV×�I6èSI'×^W>R�N(I���RUT�WMß®N(G®ÙñWOE�I'×OR�Ö6IãÜVØb×�GJWMG®ØUÙýG®Ù K5h�å��HØUK3Ü�ØUÜ�Ü�G®Ù�Û
WMEHI�WOØUÜýò�éu×^WOØUKOIUçbØUÙ�IÅEHRg×iWMØ�ÚHÙHáêWME�IÅßmRU×�WÈù�éuR�K>T/WMEVRXW/èSRg×SàH×�I�áÊç�R�ÙVáãâ´ØUß®ß®ØXè G°W
G®Ù WME�IÅKOI2ÝUILKO×MI�á�GJKOILT�WMG®ØUÙÃå
2
ØUWMIÈWMEHR�W��^àH×�WSR�â�WMI2KFR µ�¶ ´/· ; ø©R�ù�éuR�K>TLú¢çUèiI%T2R�ÙHÙ�Ø�W4Ö6ØXÝgIÈR�ß®ØUÙ�Û"R�ÙãG®ÙbÝgI2K>×�I
RUKOT �Qø´WMØ�×�G®Ötà�ßmRXWOI�R µ-ºOµ h2ú¢çWMEVRXW�� ×/è/E�NãWOE�I-R�K>T2× 1�êRUKMI%Ù�I�T�IL×O×OR�KONUå
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��Y/]�["²m� ���HìñI3ÛgØ6ØUÙQè/G°WOE(K ; wOK��K� µ · ; ç�á�I�ÚHÙ�I�á â´KMØgÖ � ; �

K ; � ·
¹�h
; ø�� ; ú

è/E�ILKMI%WMEHI-×�à�ÞV×^WOG°WOàeWMG®ØUÙ�· ; G®×SWOE�IÅâ´ØUß®ßJØXè/G®Ù�Û �

· ; ø&�eú��©�6â´ØgK
R�ß®ß��\wm0�� · ; økùUú�� ù3�
· ; ø�1�eú�� 1�6â´ØgK
R�ß®ß��\wm0�� · ; ø 1ùUú���� �-� 1���� �{w#0�� * ù3�
· ; ø �gú��Q1 ¼



DFE�ILÙS� 6 wa������� 6 Gm×4WME�I%à�Ùeâ´Øgß®áeG®Ù�Û"Ø�âUK ; â´KMØgÖ WOE�I���KOØbØUW.�'ø©Ø�âA� ; ú�å���ÙG� 6 ØUÙHI�T2RUÙê×MGJÖ"à�ß®R�WMI%R �Xéu×�WMØUKOIUçR�ß®Ö6Øg×�WFWME�I-×OR�Ö6IÅèSR�N'Rg×/Rãù�éu×^WOØUKOI�Gm×
×MGJÖ"à�ß®R�WMI�áêØgÙ � ; ø´EHI2KOI�0@�
�/���O(z �ú��
ø µ �.�-� µ � � µ�¶ ´/· 3 h úöT�ØUKOKOIL×MÜVØgÙHá�×iWMØ 1�n�I(^�
ø µ ���-� µ � � µ�ºOµ h�úöT�ØUKOKOIL×MÜVØgÙHá�×iWMØ 1�m�
ø µ �.�-� µ � � µ�¶ ´/· ; úöT�ØUKOKOIL×MÜVØgÙHá�×iWMØ 1�n�eù��
ø µ ���-� µ � � µ�ºOµ ; úöT�ØUKOKOIL×MÜVØgÙHá�×iWMØ 1� 1ù��
ø µ �.�-� µ � � µ�¶ ´/· 6 úöT�ØUKOKOIL×MÜVØgÙHá�×iWMØ 1�n� �#�
ø µ ���-� µ � � µ�ºOµ 6 úöT�ØUKOKOIL×MÜVØgÙHá�×iWMØ 1� � ù9' 1ù9' �<' (x' 1��' 1(�� * � ¼

* [��i[�a.YK��d.YK]�[��Fæ`W�Gm×êI�RU×MN1WOØÇâ´ØUß®ß®ØXèWOE�IíT�ØUÙV×^WOKMàHT�WMG®ØUÙ��4â´ØUK�² ° �Hç K��õGm×êØgÞeWORUGJÙHILáõâ´KOØUÖ ���õàH×MGJÙ�Û
×Mà�ÞH×�WMGJWMàeWOGJØgÙm·�� �

·��Êø&�eú��©�6â´ØgK
R�ß®ßD�{wm0�� ·��Êø%�Hú��1�êâ´ØUK
RUßJßäù������)²)�
·��Êø�1�eú�� 1�6â´ØgK
R�ß®ßD�{wm0�� ·��Êø 1�Hú�� 1�êâ´ØUK
RUßJßäù������)²)�
· � ø 1²äú���� �-� 1�-� �-� 1� ��� �tw�0=�Où��	���>²��

* ²>�
·S�Êø&²{' ò�ú��Q1t�

R�ÙVá
� ����h G®×-WME�Iêà�Ùeâ´ØUßmáeG®Ù�Û(ØUâ9K � â´KOØUÖ WME�I%�MKMØ�ØUW.��åÃDFEHIêR�àeWOØUÖãRXWOØUÙH5�EHRg×ÅWME�I ×MRUÖ�I'×�WOR�WMI�×-RU× �
Ü�ß®àH×ÅR�à �eG®ßJGmR�KON�×^W>RXWMI�×�â´ØUK�WME�I�KMILÛUà�ßmR�K�I��eÜ�KOIL×O×�G®ØUÙV×2åVæ`W%Gm×ÅT�ß®ILR�K�WMEVRXW%WME�I�è/GJÙHÙ�I2K%Ø�â 8 G®×�WMEHI"è/G®Ù�Ù�ILK�ØUâ
ø����<5 ú¢çVR�ÙHá�R�è/GJÙHÙ�GJÙHÛ'×^WOKOR�WMI2ÛgNãGJÙzø��9�<5 úFTLR�ÙQÞVIÅWOKORUÙH×�ßmRXWOILáêWMØãR�è/GJÙHÙ�GJÙHÛ'×^WOKOR�WMI2ÛgNãGJÙ 8 ø�WOE�I3Ø�WOE�I2K
áeG®KMI�T¢WOGJØgÙ E�Øgß®áH×/R�ßm×�Ø6E�ILKMI�ú¢å��
?�C�B '�HK¥�R A5GS¤ BnGJD�03HKG21|¡|UrL�¥  mF)(m¨
� TVR%R>G ?�* ��¬K[�� YyW�a�Y.�'� K w K��K� µ ·�� YK�i�%Y�W�a�Y.�'� YKcI_��KZ\YK_��K�T5 +5�K�-[ dOYK�©dO�K�S]`_ba`cSd�_^YyW�YKZ\[
]`_ba`cSd�_ecIa�[ 8 �K� Y�4:5I6�7O� � R���[�¬K[���²)]`cSd��#_ ��Y!_Sø%Kr�<5 úv��]9W�YKZ\[���]O��Z�cI��Y!_�[O�
L�� 8 �
F�HK¥D¥-,/.$#�U10-T�L�B/¡ + DFE�IÅKMI�×�à�ßJWFG®×/T2ßJI�R�KSâ´ØUK2²�� 
HçbÞ�ILTLR�àH×MI�K RUÙHá 5$EHR�ÝUIÅR"ÚHÙ�GJWMIÅÙ�à�ÖtÞ�I2K/ØUâäÝUILK�WOG®T2IL×
R�ÙVá ×�WOR�WMIL×Lå
Õ G®ÝUI2Ù �Dhvw �������!h�ç ��h"� S�²UT)ø�K�g��O´�úFâ´ØUK%×�ØgÖ6I K�grw>K��K� µ ·SgUç�èiI"ßJI2W<0 �³f M���q0H�M��XåGFÃI2W�WMILKO×Èâ´KOØUÖ
0Cè/G®ß®ß4Þ�I'Ü�àH×ME�ILáíØgÙÇRíò�éu×^WOØUKOI�WMØ(KOI2Ö6I2Ö"ÞVILK3WMEHI'ÜVØb×�GJWMG®ØUÙzG®ÙíWMEHIêà�Ùeâ´Øgß®á�GJÙ�ÛVçäè/E�GmT>EíG®×"R�ÜHR�WMEíâ´KOØUÖ
´gå��ÈáHáeG°WOGJØgÙHR�ß®ß®NêWOE�I3ß®RUÞVILß®×/â´KMØgÖ H M �%è/GJß®ß¤RUßJß®ØXè WOØ'áeI�WOI2KOÖ�G®Ù�I3è/E�GmT>E�GJÙ�ÝgI2K>×�I3R�K>T%G®×
ÜVØb×M×MGJÞHßJIÅâ´KOØUÖ WME�I
T�àHKMKOI2ÙbW4Ü�Øg×MG°WOGJØgÙÃå�DäØ�×�G®Ö6Ü�ßJGJâ´N6WMEHI�Ù�ØUWOR�WMG®ØUÙãèSIÈè/KOG°WOI De���M=K� E we;eø�=�ú4GJâdD&�-�<=K�`E4G®×SR�ÙêR�WMØgÖ�ÜHKMI�×�ILÙgWSGJÙ'WME�I
â´ØUKOÖtàHß®R ;eø�=�ú¢åÊæ`W3Gm×ÅT�ß®ILR�K�WMEVRXWÅWME�I6I���Gm×�WMI2ÙbWOG®RUß �Xà�Ù�G®ÝUI2K>×OR�ß¤T>EHØUGmT�IL×�G®Ù(WMEHI"â´ØgKMÖ"à�ßmRêT2RUÙ Þ�I6I��eÜ�KOIL×O×�I�á�GJÙ
WMEHI-T�ØUÙbWOKMØgß?×�WOR�WMI�×FØ�â�R���ë�� �?çH×MØ6èiI3×MîbG®ÜQWME�Gm×/ÜHRUK�W
RUÙHá T2ØUÙHT2I2ÙbWMK>RXWOIÅØUÙ WME�I-RgT¢WMàVR�ß,��Ö6ØXÝgIL×.���

Db�-�<= � E2wa;eø8=�úFT�ØgKMKOIL×MÜVØgÙHá�×iWMØ(ø8=V�Lø 4�� ú`�<= � � µS¶ ´z· � +(� ¸ &h úiG°â	4 ¸�-sM�� ¶ �
D �-�<= � E2wa;eø8=�úFT�ØgKMKOIL×MÜVØgÙHá�×iWMØ(ø8=V�Lø ���eú`�M= � � µ�ºOµ h2ú ¼

��ÛgKORUÜ�EõGJÙ1K��K� µ ·ih�TLR�ÙõÞVIý×�G®ÖtàHß®R�WMILáöWOE�Iñ×OR�Ö6I�èFR�N1àH×MGJÙHÛzGJÙbWMILKMÖ6I�áeG®R�WMI ×�WOR�WMI�×6â´ØUKãWOE�I K>RXWOGJØgÙHR�ß
×Mà�ÞH×�WMGJWMàeWOGJØgÙH×2å
FÃI2WG� ; w ��� ��� ; ç>� ; � S<²UT)ø�K h �.´�ú¢çc� ; TLR�Ù ÞVI(×MGJÖ"à�ßmRXWMI�á1Þ�N1RzùXé`×�WMØgKMI"��I�RUT>EöWMK>R�ÙH×MGJWMG®ØUÙ Ø�â:K h Gm×



×MGJÖ"à�ß®R�WMI�áñØgÙ WOE�IãWOØUÜõò�éu×^WOØUKOI��^àV×^W-ß®GJîgI'R�Þ�ØXÝUIgçÊÞ�àeW3WMEHI6WMØUÜõò2é`×�WMØgKMI6EHRg×%WMØ�Þ�I �MT�ØgÜ�G®ILá��QÞ�N R µS¶ ´/· ;ØUÜ�I2K>RXWOGJØgÙQWMØ'îgI2I2Ü�WOKORgT>îêØUâ�WOE�I-à�Ù�â´ØUßmáeGJÙHÛHåHæ`W%G®×�R�ßm×�ØãÙHILT�I�×M×OR�KONãWOØ'KMILÖ6I2ÖtÞ�I2K%RXWÈI�RUT>E�Ö6ØXÝUIÅWOE�I-ßmR�Þ�I2ß
Ø�â�WMEHI-R�K>TÈØUâ K5hÈWOEHRXW
èFRU×SàH×MILáÊå � ×�ØgßJàeWOGJØgÙ Gm×FWOØ�àV×�I%WMEHIÅâ´ØUß®ßJØXè/G®Ù�Ûã×^W>RUT>îêRUßJÜHEHR�Þ�I�W��

0 � øef M ��q(H M ��ú�lñø���ùI �q(H M $ ú ¼
�
Ù�RgT¢WMG®ØUÙ
D&�-�M=K�`E we;eø�=�ú/G®×/×MGJÖ"à�ßmRXWMI�áêÞ�NêWME�IÅâ´ØgßJß®ØXè/GJÙHÛ�×MI �bà�ILÙHT�IÅØ�â)ØUÜ�I2K>RXWOGJØgÙH× �

µ�¶ ´/· ;
� ×�G®Ötà�ßmRXWOGJØgÙ ØUâ)RUÙ��géuR�K>T%Ø�âCK5h�ØgÙQWME�IÅWOØUÜýò�éu×^WOØUKOI"$
µ�¶ ´/· � ; � ¸ &h ¼

�
ÙVáQRUÙQRgT¢WOGJØgÙ
D �-�<=K�`E we;eø8=�úSGJÙQWOE�IÅâ´ØUß®ßJØXè/G®Ù�Û�èSR�N �
�õT>E�ILT>î'WMEHR�W/WME�IÅWOØUÜ�×�N�ÖtÞ�ØUßÊGm×-økùI���eú $
µ-ºOµ ; ¼

�
ÙVá-×�ØÈØUÙ3â´ØgK�² ° ��å�DFE�Gm×äT2ØUÙH×�WMKOàHT¢WOGJØgÙ3G®×äÖ6ØUKOI=ÙHRXWOà�K>R�ßUGJâ�èSI4àH×MI�WMEHI4Ö6ØeáeI2ßbØ�â�E�G®ÛUEHI2KÃØgKOáeILKäÜ�àV×�EHá�ØXè/Ù
R�à�WMØUÖãR�WOR"â´KMØgÖ ð ª�ôkçHÞ�àeW
Þ�Ø�WME�Ö6ØeáeI2ßm×
RUKMI3T�ß®ILRUKMß®NãI �bà�G®ÝXR�ß®I2ÙbW-ð°ò���ô`å �
� �:�¤ÑÈÒÈÓÊÔMÍ�� Î��9�
�ÈÔ��äÏ �)ÏHÓS��� ���������

æuÙ�WMEHG®×%×�I�T¢WOGJØgÙQèSI-Ü�KOIL×MI2ÙbWÈØgà�K
ÖãR�G®Ù�KOIL×Mà�ß°W��VRUÙ(R�ß®ÛUØUKOGJWME�Ö6GmT3×�ØgßJàeWOGJØgÙ�Ø�â�ÜHR�KOGJW^NêÛgRUÖ6IL×/ØgÙ�WME�I"ÛUK>R�Ü�EH×
Ø�âiWME�IêPSRUàHT2RUß�EHGJILKORUKOT>E�NUç?R�ÙVá(E�ILÙHT�I6ØUÙ �Èë�� �ÊåÃDFE�I6Ü�KMØ�ØUâ4G®×ÅÞ�N�G®ÙHáeàHT�WMG®ØUÙýØUÙñWME�IãáeI2ÚHÙ�GJWMG®ØUÙýØ�âiWME�I
E�G®I2K>R�K>T>E�NUç�àH×MGJÙ�Û�WOE�I3Ù�I���W/W^èSØ6ßJILÖ�ÖãRg×SWMØ6ØUÞeW>R�G®Ù�ÛUK>R�Ü�EH×SØUâ¤ß®ØXèiILKSß®I2ÝgI2ßm×2å
� TVR%R>G6/ * ��¬K[�� K w$K��K� µ · � YK�i�%Y�W�a�Y.�'� YKcI_��KZ\YK_��K� 5 +�_ ��[tWnY!Zr[ ø�Kr�<5 ú�dOYK� LO[�[
	�[Od�_e��¬K[��7�
]`��Z^cI� YK_�[.��L���Y9WnY!Zr[
ø��9���ýú +i� �S[�a.[ � we��� ��� � +�]`cSd��^_ �SYK_'K³�©· ¹�h ø���ú +�Y!�-�� ��]2Y,W�a�Y.�'�\YKcI_��KZ\YK_��K�i�
DFE�I3Ü�KOØ�Ø�â�àH×�I�×/×�G®Ö6GJßmR�KFWOILT>E�ÙHG �bà�I�×/RU×FG®Ùíð ù�ôäØgK-ð°ò�þ�ôÃâ´ØgKFWME�I-TLRU×MI�ØUâ�Ü�KOI�Ú��bé`KOILT�ØgÛUÙ�G®ïLRUÞ�ß®IÈÛUK>R�ÜHEH×2å
F�HK¥D¥-,/. �iNñáeI�ÚHÙHG°WOGJØgÙ K«��· ¹Dh ø��%ú¢åÃDFE�I'RUGJÖ Gm×%WMØ8�O×�G®Ötà�ßmRXWOI��QR�Ù �gé�WOKORUÙH×�GJWMG®ØUÙñØ�â�5 RUßJØgÙ�ÛQRUÙýRUKOT
Ø�â9K�Þ�NñRQÜHRXWOEzGJÙ
� �ÃR�×MI �bà�ILÙHT�IãØUâiWOKORUÙH×MG°WOGJØgÙH×ÅØ�â��AßmR�Þ�I2ß®ILáíÞ�N R�èSØUK>á ØUâ,·¤ø&�eú�å¤DFE�I'RUàeWMØgÖ6R�WMØgÙ
� � ø87����:9��^�M;����<= g ��k��Åú)è/G®ß®ß�EHR�ÝUISWOE�I
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