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×�Ä�Ù�®ÓÒ6®Ó«�±�¼Ú¿o°g»�»ÜÛ�±�¼�À�»Á°p«C­�´�ª
¼½´�·�±/«C´Ê«�¬�±�®C­�¼�À�»Á°p«C´�²4°gª�·Ý°l¹g°pË
²C­�±º«�ÒÞ´g¾W«C±o®Ó«�­�ª6¶&®Ó«�²�°p«�±�¶�­�±�®dÏßÆ�ª7À�» «C­�¼�°p«�±A°gª6·7¿�²�­ «C­�¿d°g»�¶�´x°g»�­�ª
¿�´�ª�®Ó«�²CÀ�¿º«�­�ª6¶�®�À6¿?¬�°gª�°g²C«C­ ¾{°g¿º«O­�®O«C´]®CÀ�¿�¿�±o®C®C¾ÂÀ�»�» Ò]ÔV´�´g«¸°gª½±ºÑ�­�®C«C­�ª�¶
´�¯i±�²?°p«C­�ª�¶/®ÓÒ6®Ó«�±�¼'¾�²C´�¼[­ «dà�³~±�·�±�®�¿�²C­�ÔV±�«�±�¿?¬�ª6­�á�À�±�®�­�¼½¯�»�±�¼½±oªx«C±o·
®C´½¾{°g²oÉV°gª�·A´�À6«�»�­�ª6±4«C¬�±�²C±�¼�°g­�ª�­�ª�¶�³~´�²CµÊ°gª�·2­�®C®�À�±�®oÉi­�ª2´�²�·�±�²�«C´
°g¿�¬�­�±º¹x±W«C¬�­�®�¶�´x°g»{Ï
â!ã�ä¡å4æ¡çpè�éxêëkxìvk u s ndw{c qQí?î bpw{� k�qßy w{h s z�f¡ndw{c q~� tvï�` � u�cVh í
m z k n k h�fFugðQw qQkñy w{h s z�findcVb � tQ`~_	ò�^ôó�õ.öotv_ � }	z�ndbgf í
tv`~_	ò�^ � cF÷vø k uxn í cVbpw k�q n k�î&îvk�y w{e q

ù ú�û ¥�¦¡ü¸ý�þ�¨V¥�ÿÓü û
_�bgugðQw�n k uxn s bgfiz mSk bdr cVbph�f q u k f q fiz{� y w y w y f q w q uxb k f y w q eFz��
w�h m cVbdnpf q n n k ugð q w � sQk w q hÝc îQk b q u�cVh mQs n k b y � y n k h y
îvk�y w{e q���� c yok�� ^]c q ÷Qn k	� õVõ�
���
 ö?n y h�fVw q u�cVh m c í
qQk�q nñw y u�fiz{z k�î�é��������������Óæ��Q��� ð k b k f hÝc îvk z�cir�npð k
y � y n k h
w y h�f îvk��
sNyds fiz{z{�ëndðQw y hÝc îvk zAu�f q b k�m bdc îvs u k
ndð k r sNq u�npw�c q fiz!f qNîÖ� w q ndð k u�f ydk cir � ðNfin�w y n k bph k�î
ã ��ã�!"�#�$�Óæ%�'&oè¡ç(��)¡ã"�Jé(�����������$�Óæ%�N� npð k w q n k�qNîvk6î ndw{hÝw q e ÷ k�í
ðNf���w�c s b�cVr�ndð kay � y n k h*
,+"w�npð ndð k w q u�b k f y w q e m c mQí
s z�fibpwÂn�� cVrÝh k�î w s h�ndc"z�fibpe k�y u�fiz këé�ä%�-�Ýã.�Óç(��!/�����0����&
1 çdæ2!gã�égé�æ¡çgé3� tvï�` y � � npð k h k hÝcVbp� y � y n k h w y f m cVn k�q npw{fVz
÷OcVnondz k�qQk u�49r cVblndð k!mOk bor cFbdh�f q u k cVrWh�f q �9f mQm z{w�u�findw{c qNy
� ò�f q eFf q f¡npðNf q~�65 ðNfVbpfFugðQcVbpz{c�c � _ î � k7�8� fVbdbpc y c:9�u í
ndcV÷ k b � õFõ�;<��
7= k�q u ki�]y w{h s z�findw{c q npðNf¡nÝu�f q fVu�u s bgf¡n k z{�
f q fVz�� ydk tvïU` h k hÝcVbp� mOk bor cFbdh�f q u k w y�m fVbonpw�u s z�fibpz{�	w{h í
m cFbongf q n>

ï5c y n y w{h s z�f¡npw�c q npc�cVz y u�f q ÷ k uxz�f ypy w�? k�î f y@��é�ãxç(&

�Âã")¡ã>�lé(�����������?æ¡çgé � ndð k6yokJy w{h s z�f¡n k npð kJkxìvk u s ndw{c q cVr!f
� sNydk b(� m bpcvu k6ydy���k h s z�f¡ndw q e7f q � y � y n k h u�fiz{z y h�f îQk c q
ndð kA�B�¡ç$C�ã.�D�Óy w�h s z�f¡n k�î �	uxcFh mQs n k b sNy w q e9ndð k c mOk bpfindw q e
y � y n k h cVr~ndð kFEQæ¡é(� uxcFh mQs n k b � b sNqQq w q e2npð kly w{h s z�findcVb(��

G æ�� 1 �Âã.��ã��H��!IE����Sã�é(�����������?æ¡çgé@� ò½c yok�q ÷Nz s h � = k bdbpc îÖ�
+"wÂngugð k z �J5�sNm npf � õVõ<K � ï�fVe q�sNypy c q~�6j fiðNz�eFb k�q~�L5 bgfið q~�
M fibpz ypy c q~�ON fib ydy c q~�@N¸sQqNî ðQcVz{h � ï5c k6y n k�î n �[| w{z ypy c q~�
t�n k�qNy npbd��h � + k b qQk b � õVõ�
�� y w{h s z�fin k ndð k npfVbde k nlu�cVh í
mQs n k b�r bdcFhñnpð k ÷Oc�cin y npfie ki� w q uxz sNî w q e�fiz{zFu�c îQk4kxìvk u s n k�î
÷��&ndð k `4òP9�ï � npð k 9Êt9ndðNfin�w y z{cFf îQk�î ÷��&ndð k `]òP9�ï �
f qNî f q � m bdcvu k6ydydk�y/yds ÷ ydk � sQk�q npz{��uxb k f¡n k�î 
_ y ndð k 9Êt fV÷ y npbpfFu�n y f �¡f y n fVhÝc sQq nacir îvk ngfiw{z
cir'npð k sQqNîvk bdz{��w q e�u�cVh mQs n k b y � y n k hLr bdcFh f q kxì�í
k u s ndw q e m bdcvu k�ypyx� u�cVh m z k n k h�fFugðQw qQkñy w{h s z�findcVb y fib k
eVb k f¡npz{��hÝcVb k u�cVh m z k�ì f qNî7î wRQ�u s zÂn½npc�uxc qNy npb s u�n½ndðOf q
ÈÖ´�¯xÒ6²C­�¶�¬�« ¿SHT(U(U2V ÉNÆ�À�®Ó«�²�°g»�­Á°gª ÈÖ´�¼½¯�À�«�±�²�Ä�´�¿�­�±º«�ÒxÉN©�ª�¿�Ï�Ð¸¬�­�®W¯¡°pË
¯i±�²�°g¯�¯i±o°g²�±�·9°p«/«�¬6±�Ð~³~±�ª�«�Ò�Ë�WQ­ ¾Ü«�¬�Æ�À6®C«C²?°g»Á°g®�­Á°gª&ÈÖ´�¼½¯�À�«�±�²	Ä�¿�­ Ë
±�ª�¿�± È~´�ª�¾�±�²�±�ª�¿�±&Ù�Æ�È¸Ä�È T(U(U(T ÛºÉYXÊ±�»�Ôi´�À�²�ª6±xÉ�Æ�À�®Ó«�²�°g»�­Á°6Ï ÈÖ´�ª6¾Â±�²CË
±�ª�¿�±�®W­�ªÌÇ�±�®�±o°g²C¿?¬Ì°gª�·!ÅO²?°g¿º«C­�¿o±�­�ª2©�ª6¾�´�²C¼�°p«�­�´�ªAÐv±�¿?¬�ª6´�»�´�¶gÒ�É�ÍS´�»{Ï
Z�Ï[XÊ­�¿?¬¡°g±�»O×�À�·�®C¬�´�´�²Cª�É�\S·�Ï�Ç�±�¯�²C´�·6À�¿º«�­�´�ª2¾Â´�²�°g¿o°g·�±�¼½­�¿�É�ª�´g«ÓË{¾Â´�²
¯6²�´�]�«�¯�À�²C¯i´�®�±�®�¯i±�²�¼½­ «Ó«C±o·l¯�²�´o¹6­�·6±o·	«�¬6­�®�«C±ºÑ�«�­�®¸­�ª�¿�»�À�·�±�·�Ï

cVndð k b mOk bor cFbdh�f q u k f q fiz{� y w y ndc�cVz y 
 9 q ndð k cinpð k b
ðNf qNîÖ� f uxcFh m z k n k h�fVugðNw qNkly w�h s z�f¡npcVb4u�f q ÷ k2sOyok6î r cFb��
�^� �lf q fVz�� y w q e � cFb 4�z{cFf îQyx�_� w�ndð�r s z�z���w y w{÷Qw{z{w�n��Ýw q npc&h�f í
ugðQw qQk ÷ k ðOf���w{c s b � w`
 k 
 � uxcVz{z k uxndw q e y ngf¡ndw y ndw�u y c q k � k�q n y
npðNf¡n	fVb kÊsQq f��¡fVw�z�fV÷Qz k r cVb�u�cVz{z k u�npw{c q c q b k fVz~ðNfib î�� fib k � �
� ���a9Êt îvk � k z{c m h k�q n � w q u�z sOî w q e îvk ÷ s eVeFw q eQ� îvk n k bphÝw qQí
w y h�u�f q ÷ k�k�qOyos b k�îb� fVz y c9r cVb mSk bdr cVbph�f q u k n sQq w q eN�AwÂn
h�f��5÷ k fÞ÷ k non k b!fVzÂn k b q f¡npw{� k npc5hÝc î wÂr ��w q e&ndð k 4 k b qQk z
npcAf îQî w qNy ndb s h k�q npfindw{c q uxc îvk � �_�$c � mSk bdr cVbph y w{h s z{findw{c q
÷ k r cFb k ndð k ðNfVb î�� fib k�k�ì w y n y�� f qNîO��d � mOk bor cFbdh fVbpugðNwÂn k u í
n s bpfVz y n sNî w k�ye� w�ndð7�¡fibpw k�î h�fVugðQw qQklm fibgfih k n k b y 

| cin k ndðOf¡n sNydk b í z k � k z y w{h s z�f¡ndcFb y u�f q[m fibdndw�fiz{z{� y fin í

w y r � b k � s w�b k h k�q n yA�^� � �f� ���Þf qNîg�hd ��
i=�c ��k � k b � ndð k �
u�f qQq cVn�eVw{� k f q �Þw qNy w�eFð�n/w q ndc
npð k h�fFugðQw qQk fVu�npw{��w�n��Ýb kxí
yds z�ndw q elr bdcFh f m bpcvu k6ydy>jVy � y n k h.u�fiz{z yx�¡q cFb k � k�q w q npc�ndð k
b k�yds z�ndw q e�w q n k bor k b k�q u k cirSndð k c mOk bpfindw q e y � y n k h fVuxndw{��wÂn��
� = k bpbpc îk� õFõ�
�� � k 
 el
 � u�fVugð k f qNî � Nm�[m cVz{z s ndw{c q ��
 j ï�_
b k � sQk6y n y ndc îQk ��w�u k�y��'� ðNw{ugðÞn�� m w�u�fVz{z��Ýcvu�u s b � wÂnpðQw q ndð k
4 k b qQk z � u�f qQq cin�÷ k u�f m n s b k6î ÷��7f sNydk b í z k � k z y w{h s z�findcVb.

5�k�qQk bgfiz{z{� � npð k �Êu�f q c q z{� y w{h s z�f¡n k f y w q eVz k�sNydk b m bdcvu k6ydy
� cVb mSk bpðNf mNyx� ÷�� k h s z�f¡ndw q e9ndðNb k f î uxb k findw{c q¸� h s z�ndw m z k
npðQb k f îQyn� w�ndðQw q f m bpcvu k�ypy ��
po s bdndð k bphÝcVb ki�	sNydk b í z k � k z
y w{h s z�findcVb y u�f qNq cinlu�f m n s b k ÷ k ðNf���w{c s b�w q �VcFz{��w q e m ð�� y�í
w�u�fVzlf îQî b k�ypyok6yx� w q u�z sNî w q eßfVu�u s bgf¡n k f q fiz{� y w y cVr m ð�� y�í
w�u�fVz{z���w qNîvk�ìvk�î u�fVugð k�y�� � Nq� hÝw ypyok6y f qNîëm fie k rÓf s z�n y 

o�w q fiz{z{� � f qNî hÝc y n
w{h m cVbdnpf q npz��Jr cFb&tvï�` y w{h s z�f¡npw�c q~�
npð k ndw{hÝw q e&cVr�h k hÝcVbp�7c mSk bgf¡ndw{c qNy ÷�� î wRr k b k�q nÌ^�`]} y
f�r k u�n y ndð k ÷ k ðOf���w{c s b½cir�z{cvu�4&fVu � s w y w�ndw{c qOy f qNî ÷Nfibpbdw k by � q ugðQbpc q w y f¡ndw{c qNyx� cir�n k�q fUh�fiø�cVb y c s bpu k cVrlc¡� k bdð k f î 

�/ð k6yok
k r k uxn y u�f q c q z{�Þ÷ k fVu�u s bgf¡n k z{�Þu�f m n s b k�î ÷���f q
k�ì�k u s npw{c qvíºî bpw�� k�q u�cVh m z k n k h�fFugðQw qQkly w{h s z�findcVb.

�/ðQw y�m f mSk b]w q npbdc îvs u k�yes 1 �iç !3s'���0���H�Yt fAu�cVh m z k n k

h�fFugðQw qQk2y w{h s z�f¡ndcFb4r cFb�npð k }	zÂnpbpf�tv`~_	ò�^"w{h m z k h k�q ngf í
npw�c q�� t sQq ï5w�u�bdc k z k u�ndbpc q w{u y�� õVõvu��Acir�npð k tQ`~_	ò�^.ólõ
m bpcvu k6ydy cVb½fibgugðQw�n k u�n s b k�� + k f�� k b �w5�k bphÝc qNî �i�F�V��� t
u s bdb k�q npz�� sQqOîvk b îQk � k z{c m h k�q n f¡n ndð k _ sNy ndbgfiz{w�f q'| f í
npw�c q fizW} q w{� k b y w�n���
&ö?n y fiw{h�w y npc5eVw{� k fFu�u s bpfin k f q fiz{� í
y w y cVr]h k hÝcFbd�Þ÷ k ðNf���w{c s blr cVbÊc mOk bpfindw q e y � y n k h y uxc îvk
f qNî 4 k b qNk z í w q n k�qNy w�� k f mQm z{w�u�findw{c qNy>�Ok6yomSk u�w�fiz{z{��cir4w q n k b í
k6y n/fib k ndðNb k f îQy w q n k bgfVuxndw{c qNy w q npð k tvï�`ëuxc q n kxì n>
�ö?n/w y
÷Nf yok6î c q npð k c mOk�qví?y c s bpu k t s z{w{h�f y w{h s z{findcFbSw q r bgf y ndb s u í
n s b kV�!îvk � k z{c mOk6î b k u k�q ndz{��f¡n�npð k } q w{� k b y wÂn�� cir |�k.�
t�c s ndðx+[fiz k�yy�`z f î fib q c ��y 4�wi�V�V�V�_{ �Or cFb~ndð k ; dVí ÷Qw�n¸ï5ö�`�t
m bpcvu k6ydy cVb.

�/ð k b k fVb k �¡fibpw{c sNy ugðNfVz�z k�q e k6y w q!yds ugð f q
k�qNîvk f��Vc s b>


o�w{b y ndz{� � f y r cFbAhÝc y nAuxcFh m z k n k h�fFugðQw qQk
y w{h s z{findcFb y�� wÂn
h sNy n k h s z�fin k rÓfVwÂnpðvr s z{z{�Ýfiz{zOcVr�npð k r sQq u�npw{c q fVz�w�n��
cir�ndð k
u�cVh mQs n k b y � y n k h ��w y w{÷Qz k ndc!wÂn y c mOk bpfindw q e y � y n k h*
 | cin
c q z{� î c k�y ndðQw y f îQî u�cVh m z k�ì w�n�� � ndðQw y h�f��9b k � s w{b k2m bpc ím bpw k ngfibp�9w q r cFbdh�findw{c q|� k 
 el
 ��îvk npfVw�z y cirWnpð k `]òP9�ï1f qOî
hÝcVndð k bd÷ScFfVb î �(
Ì�/ð kÝy w{h s z�f¡npcVb�h sNy nÊfVz y c yds u�u k�ypy r s z{z��
÷Sc�cin ndð k c mOk bpfindw q e y � y n k h �Óy w�h s z�f¡npw q e m c ydy w{÷Qz{��÷Qw{z í
z{w{c qNy cir�w qOy npb s uxndw{c qOy � � ndð sNy b k � s w{bdw q e9f9� k bp�5ðQw{eVð îvkxíeFb k�k cir3? îvk z�w�n��[f qOî fFu�u s bpfFux��w q w�n y w{h m z k h k�q ngf¡npw�c q 

t k uxc qNî z{� � ndð k ; dVí ÷NwÂn&}	z�ndbgfFtv`~_lò½^ öotv_ w y z�fibpe k f qOî
u�cVh m z kxìÖ� fVbde s fi÷Qz{�Ýh s ugð7z�fibpe k b�npðNf q npð k uxcFbdb k�ydm c qNî�í
w q eÞï5ö�`]t f qNî k � k�q ndð k _	z m ðNf&öotQ_ y�� r cVb � ðQw�ugðJuxcVh í
m z k n k h�fFugðQw qQkAy w�h s z�f¡npcVb y ðNf�� k ÷ k�k�q hÝcVb kF� w îvk z{� îvkxí



� k z{c mOk6î 
Ê�/ðNw y w y	îvsQk ndcÞw�n y b k � s w�b k h k�q n½r cVbÊuxcVh m f¡ndw í÷Qw{z�w�n�� � wÂnpð c � í ÷NwÂn]tQ`~_	ò�^ëó3
 � w�n y z�fibpe k�ydk n�cir�_ îQî b k�ypy
t m fVu k ö îQk�q ndwR? k b y*� _�t�ö y �Ar cFbÝf îQî b k�ypy ndbgf qNy z�f¡ndw{c q f qNî
kxì n k b q fVzÊb k eVw y n k bÞfVu�u k�ypyx� f qNî ndð k }	zÂnpbpf�tv`~_	ò�^ ydmOk�í
uxw�fizÊh k hÝcFbd�afVu�u k6ydy f qOî eVbgf m ðQw�u y w qOy npb s uxndw{c qOyO� t sQq
ï5w�uxbpc k z k u�npbdc q w�u y-� õFõ<u��(
��/ðQw{b î z{� � ÷ k u�f sNydk cir½÷Scinpðßcir
ndð k6yok rÓfVu�npcVb yx� npð k b k w y f qQk�k�î npcßw{h m bdc¡� k9y w{h s z�findcVb
yomSk�k6îëy cJndðNfin�z{c q e kxìvk u s ndw{c q ydk � sQk�q u k�y u�f q ÷ k5k Q íuxw k�q ndz{�&f q fiz{� ydk�î 
]�/ð sNy ndð k w{h m z k h k�q npfindw{c q cVr yds ugð�f
y w{h s z�f¡ndcFblb k � s w{b k�y npð k c¡� k bguxcVhÝw q e9cir½h�f q � y cVr�n � fVb kk�q eFw qNk�k bpw q eÌugðNfVz{z k�q e k6y"� ndðQw y�m f mSk b îvk6y u�bdw{÷ k�y ndð k h�fVw q
f mQm bpcFfFugð k�y f qNî n k ugð q w � sQk6y�k h m z{c¡� k6î r cVb î cVw q e!ndðQw y 
�/ðQw yÊm f mOk bAw y cVbpeFf q w ydk�î f y r cVz{z{c ��y 
���� m b k6yok�q n y f
÷Qbdw k r�c¡� k bd��w k>� cVr�b k z�fin k�îk� cFb 4_
W_ q c¡� k bp��w k.� cirWt m fibgu
t s z{w{h�f�w y eVw{� k�q w q � cv� w q uxz sNî w q e9w�n y hÝc îvk z{z{w q e�cVr]npð k
^�`4} 
�_ ydmOk u�n y cir/h k hÝcFbd� y � y n k h�hÝc îvk z�z{w q e&fVb k�î w yoí
u sNypyok6î w q � d 
4�/ð k�y w{h s z{findcFb j�y�� 9Êt � h s z�f¡npw{c q hÝc îvk�j��
� ðQw�ugð k�q fi÷Nz k6y w�nWndcÌ÷Oc�cin]c�rÞfA� k bp� y w{h m z k 4 k b qQk z ���Áq�sQí
uxz k�sNy>j �Sw y¸m b k6yok�q n k�î w q ��K � f qOî ndð k `]òP9�ï w q n k borÓfFu ka� r cFb
÷Oc�cinpw q e
ndð k N w q�sQì 4 k b qQk zh�Ww y½îvk6y u�bdw{÷ k�î w q �I;#
]� k�y ndw q e
y npbpfin k eFw k�y r cVbAndð kÞy w{h s z�f¡ndcFb�fVb k�îQk�y uxbpw�÷ k�î w q �(uv
*o�w í
q fiz{z{� �¡m b k z{w{hÝw q fibp� mOk bor cFbdh�f q u k b k6yos z�n y fVb k eVw{� k�q w q �I
 �
� wÂnpðÞu�c q u�z sNy w{c qNy f qNî r s n s b k � cVbI4 î w y u sNypyok6î w q �gõ�


� ���	� §v¥ � ý�
 üO¦
�
ò	t�ö�ï � `�fiw � ò	f q e�f q findðNf q � _ î � k6� õVõvu��Öw y f sNydk b í z k � k z
kxìvk u s ndw{c qQí?î bpw{� k�q tv`~_lò�^ y w{h s z�f¡npcVb.
/ö?n y w�h s z�f¡n k�y npð k
kxìvk u s ndw{c q cVr � ó3
 m z sOy f jVkxìvk u s npfV÷Qz k�y3�h� ðQw�ugð&u�f q ÷ k b sQq
c q f q }�z�ndbgfFtv`~_lò�^ m bpcvu k6ydy cVb½w qAc � í ÷NwÂn�u�cVh m findw{÷Qw{z{wÂn��
hÝc îQk ��f qNî ðNf y f îvk ngfiw{z k�î ^�`4} hÝc îvk z{z{w q e � w q uxz sNî w q e
m w mOk z�w qQk6y f qNî ÷Qbgf q ugð m b k�î w�u�npw{c q �2f qNî'îQk npfVw{z k6î hÝc î�í
k z{z{w q e�cVr~ndð k h k hÝcFbd� y � y n k h*
Wtvï�` y w{h s z�f¡npw�c q u�f q ÷ k
sNyok6î c q�m bpcVeVbgfih y	sNy w q e7fÞb k�y ndbpw�u�n k6î npðQb k f îQy z{w{÷Qbgfibp� �
m bdc¡��w î w q e!wÂn y/y c s bpu k uxc îvk w y f���fVw{z{fV÷Qz k 

�/ð k b k fVb k r k>� ��k z{z í 4 q c �½q uxcVh m z k n k h�fVugðQw qQk/y w�h sví

z{findcFb y�îvk � k z{c mSk�î ndc î f¡n k 
��/ðQc ydk�yds w�npfV÷Qz k r cFb�f q fiz{� y w q e
ndð k h k hÝcVbp� ÷ k ðNf���w{c s b�cir7z�fibpe kJ� cFb 4�z{cFf îQy w q uxz sNîvk
t�w{hn9Êt � ò½c yok�q ÷Qz s h k nUfVz$
 � õFõ�K � = k bpbdc î	� õVõ�
�� ��c � í
÷Qw�nÌï5ö�`]tJf qOî ; dií ÷Qw�nA_�z m ðNf m bpcvu k�ypy cVb y ��f qOî tvw�hÝöd^/t
� ï�fVe q�sNypy c q5k n�fVz`
 � õFõ�
 � + k b qQk b � ï�fVe q�sNypy c q|� õVõvu��
� cVbpw{eVw q fVz�z{� îvk � k z{c mSk�î r cVb~npð k tv`~_lò�^5óx
�f qNî ï5cVndcFbdcFz{f

�
 ��� � m bpc�u k�ypy cFb y ��

�/ð k t�w{hn9Êt y w{h s z�findw{c q y � y n k h uxc q ngfiw qNy[ydk � k bgfiz

y w{h s z�f¡ndcFb !gæiçdã�é � w{h m z k h k�q npfindw{c qNy cir�ndð k npfVbde k n m bpc�u k�yoí
y cFb/f qNî h k hÝcVbp� y � y n k hk�(
W�/ð k�ydk uxcVb k�y]sNydk f
u�cVhÝhÝc q
y ngf¡n k b k�m b k6yok�q ndw q e9ndð k h�fFugðQw qQk f qNî[y w{h s z�fin k�îA� cFb 4 í
z�c�f î � npð sNy wÂn7w y&m c ypy w�÷Nz k ndc î � q fihÝw�u�fVz{z�� y^� w�npugð ÷ k�í
n �]k�k�q npð k h*
[�/ðQw y!k�q fV÷Qz k�y b k fVz{w y ndw�u � cVbI4�z{c�f îQy npc ÷ k
y n sNî w k�î f¡n½f îvk�y w{b k6î z k � k zOcVr îvk npfVw�z �v� w�ndð�npð k��ÁsQq w q n k b í
k�y ndw q e jSyok u�ndw{c qNy cir�ndð kF� cFb 4�z{cFf î�� rÓf y n í r cVb � fVb îQk�î j c¡� k b
÷��[f7rÓf y n k b
uxcVb k 
U�/ð k rÓf y n k6y n uxcVb ki� u�fVz{z k6î � h!÷Nbpf � w y
÷Nf ydk�î c q ndð k { ���_�¡ç�äJ�ÓçI�%�Qé(�������Óæ�� cVr2ndð k npfVbde k n9u�cVh í
mQs n k b j�y u�c îvk npcÝndðNfin	cir�npð k ðQc y n�uxcVh mNs n k b>
��/ð kAqNkxì n
rÓf y n k�y n]u�cVb ki� ï5w mNy � � w y ÷Nf ydk�î c q f�� ã.�B!IE�&oèVã�!gæ�èFã"&oãI��ãI!>�#�?ã
w q n k b m b k n k b � f qNî w y f îvk � s fin k r cVbWfFu�u s bpfin k h k hÝcVbp� y � yoín k h f q fVz�� y w y 
[�/ð k ndðQw{b î uxcFb kV� ï���t �4y w{h s z�f¡n k6y f¡n�f
y w{hÝw{z�fibWz k � k zÖcir îvk npfiw{zSndc�òlt�ö�ï|

ò k u k�q npz�� � t�w{hÝöd^/t � 
��ÊðNf y ÷ k�k�q b k z k f ydk�în� ó	w{bdn s n k ugð

�i�V�F���&uxc¡� k bdw q e ydk � k bgfiz m bpc�u k�ypy cFb�rÓfVhÝw�z{w k�y�� w q uxz sNî w q e
tv`~_	ò�^Uólõ � }�z�ndbgfFtQ`~_	ò�^7ö���öoöoö^� y � y n k h y 
m=	c �]k � k b � f y
ndðQw y w y f
u�cVhÝh k bpu�w{fVz m bpc îvs u�n � z{wÂndndz k w y�mQs ÷Nz�w�u�z��H4 q c �½q
fi÷Sc s n	w�n y w q n k b q fiz îQk�y w�e q f qNî n k ugð q w � sQk�y cir�uxc qOy npb s u índw{c q f m fibdn�r bdcFh ndð k w q r cVbph�f¡npw�c q w q ndð k�k fibpz{w k b�tvw�hÝöd^/t
m f mSk b y 


oQcFb]f2hÝcFb k u�cVh m z k n k c¡� k bd��w k>� cVr y w{h s z�f¡ndw{c q h k npð í
c îNyx��y w�h s z�f¡npcVb yx� f qNî ndð k w�b h�fVw q uxc q u k�m n y f qNî n k ugð í
q w � sNk�y��Nyok�k t�ndbgf�� î w qOyx� �i�F�V���(
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9 s b�÷Of y w{u�f mQm bpcFfFugðlnpc�npð k]îvk6y w{e q cVrOt m fVbpu4t s z{w�h�f/w y npc
hÝc îQk zvnpð k }�z�npbpf�tv`~_	ò�^'^�`]} f qNî h k hÝcVbp� y � y n k h � f y

SparcMMU

TLBs, ASI-accessible registers
fetch()

data_access()

generic bus

SparcV9Bus

SparcV9SystemBus

memory, bus registers
devices, console

UserSim

system call emulation

Caches

I-, D-, and E-cache
implementation

Clock

event queus, polling

generic CPU class

run()
deliver_interrupt()

CPU

US CPU state (e.g., registers)
ASI, exception defns

SparcV9CPU

UltraSAN

interpreter ‘core’
simulator-specific state

BasicModule

logging, scripting interface install()
reset()

Module

o�w�e s b k-� �Wtvw�h m z�wR? k6î t m fVbpuÊt s z{w{h�fÌu�z�f ypy�î w{fVeVbgfih*


w y>jÂ��sNy w q e7cF÷vø k uxn í cVbpw k�q n k�î n k ugð q w � sQk�y w{h m z k h k�q n k6î w q^'&(& 
½�/ðQw y z k f îQy ndc&f hÝc îvs z{fVb�f mQm bdc�fVugð �#� w�ndð5hÝc î�í
s z k6y uxcVbpb k�ydm c qNî w q e9u�z{c ydk z{�7ndc7npð k uxcFh m c qQk�q n y cir�ndð k
b k fVz y � y n k h � f qNî fVw îNy w q npð k b k f î fV÷Qw{z�w�n��Jf qNî'sQqNîvk b í
y npf qNî fi÷Nw�z{w�n��Þcir�ndð k&y w{h s z{findcFb y c s bgu k 
9tvw�h m z�wR?Ou�f¡npw�c qNy
� f qNî cVhÝw ypy w{c q cVr îvk npfiw{z y �2cir	ndð k�y � y n k h j�y r sQq u�ndw{c q fiz
÷ k ðNf���w{c s b	fib k f��FcVw îvk�î � ð k b k
m c ypy w{÷Qz ki�Öy w q u k w�nlw y	q cin
u�z k fib � ðNw{ugð îvk ngfiw{z yb� w{z�zF÷ k/qQk�k�îvk6î ÷��2f q 9ÊtÌf qNî � ðQw�ugð
� w{z{z q cin>


o�w{e s b k � eVw{� k6y f y w{h m z{wR? k6î ��w k>� cir5ndð k cV÷Qø k u�n
y ndb s u�n s b k cVr]npð k�y w�h s z�f¡npcVb.

ï5c y n2h�fiø�cVb2uxcFh m c qQk�q n y
w q ð k bdw�n ndð k*),+��V ,- �[u�z�f ypyx� ndð sNy w q ð k bdw�ndw q e m bpc mSk bdndw k�y
u�cVhÝhÝc q ndc y � y n k h*u�cVh m c qQk�q n y�� f qOî rÓfVu�w�z{w�ndw k6y r cFblw qví
y npfVz�z�findw{c q r bdcFh f y uxbpw m ndw q eUw q n k bdrÓfVu k 
'�/ð k�ydk uxcVh m c í
qQk�q n y fiz y cñh sNy n yosQmNm z{� f q w{h m z k h k�q ngf¡npw�c q cirÞndð k
�Q�,.V�V�0/21Úh k npðQc î 
 �/ð k uxcVh m c qNk�q n y fVz y c u�f q w qví
ð k bdw�n�uxcFhÝhÝc q ugð k u�4 m cFw q n�u�f m fi÷Qw{z{w�ndw k�y r bdcFh f43�5¡���  O�6-
7 �F�85 �	- 5�9 �;:�- �Ýu�z{f ydy�� f qNîJîvk ÷ s eVeFw q e�rÓfFuxw{z{wÂnpw k�y r bpcVh�f
< � � �F� ��:�- �Ìu�z{f ydy 
4^ s bdb k�q npz�� npð k b k w y c q z{�Ýc qNkÊy w{h s z{f í
npcVb � u�cVb k�j �>=?- ��� � 7A@	B �O}�z�ndbgfFtQ`~_	ò�^Út�w{h s z{fin k6î _	bpugðNw í
n k u�n s b k w | n k b m b k n k b�� � npðQw y]îQk�y w�e q fiz{z{c ��y r cVb�npð k w qNy npfVz í
z�f¡npw{c q cirOr s bdndð k b�u�cVb k�y�� r cVb kxì fVh m z k f�rÓf y n k b�uxcFb k ÷Nf yok6î
c q ÷Qw q fVbd� npbpf qNy z{findw{c q 

_�n m b k6yok�q n c qQk cFb hÝcFb kC=8- ��� � 7D@	B f qNî c qQk

7 � � �Q��E,F 7AG .¡�Q� � ÷ sNy hÝc îvs z k f¡n�z k f y n�h sNy n�÷ k w qNy ngfiz{z k�î
r bpcVh ndð k�y u�bdw m npw q e]w q n k borÓfFu k 
��/ð kH= .V�V� 7 5 � hÝc îvs z k u�f q
npð k�q ÷ k c m ndw{c q fiz{z{�
w qNy npfVz{z k6î � w�r m b k6yok�q n � npð k ^�`]}Úw�h í
m z k h k�q npfindw{c q7� w�z{zWw q n k b m b k n yomSk u�w{fVz�5 -	- ��� � � w qNy ndb s u í
npw�c qNy r cFb k h s z�f¡npw q e cir y � y n k h*u�fiz{z yx� f qNî ÷Qb k f�49c s n	cVr
npð k�y w{h s z�f¡npw�c qb� ndðQw y w y fiz y c sNyok6î r cVb&`]òD9�ï z{w{÷Qbgfibp�
u�fiz{z k h s z�findw{c q 
��/ð k b k�ydk n�cir¸npð k bpc�cin � 7  �- 5 �Ö� ��cV÷Qø k u�n
w q n s b qNy b k�ydk n y fiz{zNw qNy npfVz{z k6î hÝc îvs z k6yx��� wÂnpðÝndð k b k�ydk n4cVr
npð kI=?- ��� � 7A@6B hÝc îvs z k fiz y c5uxb k f¡npw q eÞf 7 � � �N� )	)D= f qOî
J � �;KN�,.�hÝc îvs z k6y 
ñ�/ð k JAL =NM	M �  �� /217h k npðQc î w y npð k�q
w q �Vc�4 k�î r bdcFh ndð kAy uxbpw m n�ndcÝ÷ k eVw q f y w{h s z�f¡ndw{c q 

_�n m b k�ydk�q n � r cFb�npð k h�fVw qÚm fVbon�cVrÝndð këy w{h s z�f¡npcVb

y c s bgu k uxc îvk�yn� o�w{e s b kA� � � ndð k tv`~_lò�^ ólõ � hÝcVb k uxcFb í
b k uxndz{�ß}�z�ndbgfFtQ`~_	ò�^a� îvk�mSk�qNîQk�q n9uxc îvk fVhÝc sQq n y npcPO
�.dRQ �F�V�az{w qQk�y cirÞ^'&(& �Óq cin[w q uxz sNî w q e"f s npcVh�f¡npw�u�fiz{z{�
e k�qQk bpfin k�î uxc îvk � ydk�k � c 
 � ��
Ý�/ð k b kH� f y z�w�ndndz k!y uxc mOk ndc
b kxí?sNydk uxc îvk�y r bpcVh ndð k!kxì w y npw q eÝï5ö�`]t�; dií t s z{w{h�f!u�c îvk�y
�Bz f î fVb q c ��y 4�w��V�V�F�'{I� � r cVb5fiz�ndðNc s eFð"ndð k b k fVb k h�f q �
y w{hÝw�z�fVb/r k f¡n s b k�y w q ÷Scinpð[fibgugðQw�n k uxn s b k�yH�Ók 
 e#
 � ndc mví z k � k z
u�fVugð k6y f qNî npð k ; dií ÷Qw�n½f îQî w qNy ndb s u�npw�c q �]ndð kÌyok h�f q ndw�u y
fVb k�sNyds fiz{z{� y z{w{eVð�ndz{� î wRr k b k�q n � f qNî w�n�w y uxb s uxw�fiz�r cFbWuxcVh í
m z k n k h�fFugðQw qQkÌy w�h s z�f¡npcVb y ndc&w{h m z k h k�q n/ndð k
kxì fVuxn ydkxí
h�f q npw�u y cir�npð k fibgugðQw�n k u�n s b k 

�/ð k fibgugðQw�n k uxn s b kxí w qNîvk�mOk�qNîvk�q n u�c îvk � e k�qQk bgfiz

t s z�w{h�f�w q r bgf y ndb s u�n s b kV�k� ðQw�ugð w q uxz sNîQk�y fVz y cÚe k�qQk bpw�u
n�� mSk1îvk ? q w�ndw{c qNy f qNî w q n k e k b"S�÷Qw�n ? k z î r sQq u�ndw{c qNy �
fVhÝc sQq n y ndc$OwK Q �V�F�Ýz{w qNk�y cir½^'&(& uxc îvk 
Ýt mSk uxw�fVz�w ydk�î
u�c îQk�y r cFb	n k�y ndw q e&u s bpb k�q npz{�9fihÝc sQq n y npcTO cUQ �F�V� z{w qQk�y
cVr�tv`~_lò½^ f ypydk h
÷Qz k b]f qNî ^"u�c îQk 


=8- ��� � 7D@	B w q n k b m b k n y9k fFugð w qNy ndb s u�npw�c q ndca÷ k�kxìvkxí
u s n k6î w q f y ngf qNî fib î r k npugð íºîvk uxc îvkxí?kxìvk u s n k u��vuxz k 
4�/ðQw y

�



h k f qOy ndðOf¡nÌnpw{hÝw q e k r k u�n y!îQsQk npcUeVbpc sNm w q e y f qNî[îvk�í
mOk�qNîvk�q uxw k�y u�f qNq cin�÷ k fFu�u s bpfin k z��	hÝc îQk z{z k�î � f¡n m b k6yok�q n �
hÝc y n �Áy w{h m z k�j w qNy ndb s u�npw{c qNy��Ok�ì u k�m npw q eÝh k hÝcFbd�9c mSk bgf í
ndw{c qNy�� h k b k z{�Ìf îNî � u���u�z k ndcÌndð k�y w{h s z�f¡n k6î u�z{c�u�4_
��/ð k
r k npugð y ngfie k½sOyok6y f q c � í ÷���n k w qOy npb s uxndw{c q ÷ s r k b � f y4î c k6y
ndð k b k fiz�}�z�ndbgfFtv`~_lò�^ � ndðQw y b k6îvs u k�y npð k4q�s h
÷ k b�cVrNu�fVz�z y
ndc 7 � � �N� )	)�=NM	M�� �V�N�;K / 1 � f qNîñy cëw{h m bdc¡� k�yÝy w{h s z�findcVb
mOk bor cFbdh�f q u k 

�/ð k�y w{h m z k�y n � f��2cVrOb sQqQq w q e	ndð k�y w{h s z{findcFb ��� ÷Oc�cin í

w q eÊr bdcFh h�fVw q�� ��w y ndc m bdc¡��w îvk f qA�C�yN o � kxìvk u s npfV÷Qz k npc
y w{h s z�f¡n k 
 �/ðQw yAk�ìvk u s npfi÷Nz k h sOy nÌ÷ k7y ngf¡ndw�u�fiz{z{��z{w q 4 k�î
ndcUf7� k bp��z{w�hÝw�n k�î w{h m z k h k�q npf¡npw{c q cir�ndð k ^ y npf qNî fVb î
z�w{÷Qbgfibp��
.�/ð kJy w{h s z{findcFb
z{c�f îQy ndð kJkxìvk u s npfV÷Qz ki�	sOy w q e
y ngf qNî fVb î'�yN o�z{w{÷Qbgfibpw k6y ndc mOk bor cFbdh ndðNw y f qOî fiz y c�z{c í
u�f¡n k npð k f îQî b k�ypy cVr �Ö� 5 � /21<
 �/ð k�q'kxìvk u s ndw{c q ÷ k eFw qNy
÷�� yok nonpw q e9npð k&y w{h s z�fin k�î �O�7b k eVw y n k b�ndc7npðQw y f îQî b k6ydy 

ö?r kxì u k�m ndw{c qNy u�f q cvu�u s b � fAhÝw q w{h�fiz q�s u�z k�sNy6� w q uxz sNî w q e
f¡nÊz k f y nlfÝnpbpf m npfV÷Qz k ��h sNy nl÷ k z�w q 4 k�î w qA� w�ndð5npð k
kxì�í
k u s npfi÷Nz kV� f qNî5�S� 5 � /21Ýh sNy nAu�fVz�zWf ydmSk uxw�fVz�w ydk�î w q w�ndw�fVz í
w y f¡npw{c q r sQq uxndw{c qëy cUndðNfin ndð k ndbgf m npfi÷Nz k ÷Nf ydkÞm cFw q n k b
b k eVw y n k b m cFw q n y ndcJndðNw y ngfi÷Qz k|� f qNî f q �ßcinpð k b îQk�y w�b k�î
w q wÂnpw�fiz{w y findw{c q �(
¸�/ðQw y w y�sNydk r s zÖr cFb y w{h m z k n k6y npw q e!cVr�npð k
y w{h s z�f¡ndcFb>
�_	z�n k b q findw{� k z�� � ndð k r s z{zN÷Sc�cVn m bpcvu k6ydy w q �VcFz{� í
w q e9f9b k6yok n kxì u k�m npw�c q u�f q ÷ k w q �Vc�4 k�î~�_� ðQw�ugð�b k � s w{b k�yndð k/q�s uxz k�sNy npcÊ÷ k w qNy npfiz{z k�î w q òP9�ï f¡n�ndð k b k�ydk n kxì u k�mví
ndw{c qbj�y � k u�npcVb�f îNî b k6ydy�� f y w y½î c qQk w q npð k 9Êt k h s z�f¡npw�c q
hÝc îQkH� ��K���

�/ð k r cVz{z{c � w q e yds ÷ íºyok u�ndw{c qNy eVw{� k r s bonpð k b îvk ngfiw{z y cir

=8- ��� � 7D@	B j�y w{h m z k h k�q npfindw{c q ��npð k!îvk uxc îvk f qNî7k�ì�k u s n k
y ngfie k6yx� f qNî npð k ndbgf m fVbpugðNwÂn k uxn s b k 
�9	ndð k b f yomSk uxn y cir
ndð k�y w{h s z�findcVblfib k npb k f¡n k6î w q hÝcVb k
îvk npfVw�z�z�f¡n k b�w q npð k
m f mSk b.


����ù ú�û ¤�¥�¦¡þ�¨V¥�ÿCü û ý � ¨Vü¸ý�ÿ û %
j	s bpw q e y w{h s z�f¡npw�c q|�]k5qQk�k�î ndc[÷ k fi÷Qz k ndc[u�c q � k bon�f
c � í ÷Qw�n tQ`~_	ò�^ ó�õUw qNy ndb s u�npw{c q���� ðQw�ugð uxc qNy w y n y cir�f q
æ 1 !pæ6èVã f qOî �¡fibpw{c sNy æ 1 ã�ç �%�Öè�é ��w q ndc7f9r cVbph � ðQw�ugð�npð k
y w{h s z�f¡ndcFbÌu�f q'sNydk w q cVb îvk bÌnpc k �¡fiz s f¡n k npð k b k � s w�b k�îk r k u�nÝcVr½ndð k w qNy npb s u�ndw{c q 
��/ðNw yÞèVã�!gæ�è����<C'm ðNf yok h sNy n
÷ k u�cVbpb k u�n � u�cVh m z k n ki� f qOî9k Q�uxw k�q n>


9	ndð k b y w{h s z�f¡ndcFb y yds ugð f y t�w{hn9Êt,S¡hÝw mNy �
� ò½c yok�q ÷Nz s h k n fVz`
 � õVõ<K�� f qNî t s z�w{h�f	SL4Vc�fiz�f
�`z f î fib q c ��y 4�w*�i�F�V� � �-ðNf�� k npf�4 k�q ndð k f mQm bpcFfVugð
cir~ø s h m ngfi÷Qz k�y cVb�r sNq u�npw�c qNy ÷Of ydk�î c q5m fibdndw�fiz îQk uxc îvk6y
cir7ndð k w qNy npb s u�ndw{c q 
 �/ðQw y f mQm bpcFfFugð w yßî wRQ�u s zÂn[r cFb
tv`~_	ò�^"ólõ îvsQk npc!npð k uxcFh m z kxì w�n��!cVr�npð k öotv_F

�/ðQw y u�cVh m z kxì w�n��5fiz y cÞh k f qNy npðNf¡n!wÂnAw yAî w�Q�u s z�n�npc

÷ kAyds b k npðNf¡n ��k2îvk u�c îvk2k fFugð9w qNy ndb s u�npw{c q u�cVbpb k u�ndz{��

+ kësOyok ndð ka|�k.�	�Vk b yok �ÚïUfVugðQw qQk ^]c îQk ��c�cVz 4�wÂn

� ò�fVh yok � � o k b q�
f qNîvk � � õFõ�
��[ndc e k�qNk bgf¡n k c s b îvk�í
uxc îvk b.
 �/ðQw y ndc�cFzR4�w�n sNyok6yßydmOk uxwR?Ou�findw{c qOyO� bpw�non k�q w q
t N��]j � t mSk u�w�?Su�f¡npw{c qkN f q e s fie k r cVb �4q uxc î w q e
f qNî9j	k�í
uxc î w q e � ò	fih ydk � � o k b q�
f qNîQk � � õFõ<u��^�Öf qOî u�f q e k�qQk bpfin k
k�q u�c îQk b yx��îvk uxc îvk b y�� f qNî~� � wÂnpð�npð k fiw î cir/f q kxì n k b q fVz
f ypyok h!÷Qz k b � u�f q � k bdw�r � npð k uxcVbpb k u�n qQk�ypy cir�ndð kAydmOk uxwR?Ou�f í
ndw{c q
� 


+ k ðNf�� k � bdw�non k�q fßtv`~_lò½^�ó�õ y � q npf ìëydmOk uxwR?Ou�f í
ndw{c q w q t N��4j � ^]z�fibI4 k �i�V�F����f qOî ðNf�� k/sNyok6î ndð k npc�cFz 4�w�n
ndcÞ� k bpw�r ��npð k
ydmSk uxwR?Ou�f¡npw�c q 
l�/ð k e k�qQk bgf¡n k�î�îvk uxc îvk b	w y
;V�V�F�Ìz{w qQk6y cVr�^ uxc îvk w q f
ð k f îvk ba?Nz k 


9 s bÝf mNm bdc�fVugð k�qNyds b k6y npðNf¡n npð k5îvk u�c î w q eUw y ÷OcVndð
uxcVbpb k u�n½f qOî9k Q�uxw k�q n>
�ö?n	fVz y cÌðOf y ndð kAy w îvk�í�k r k u�n½cir�÷ k�í
w q e�fi÷Qz k ndc&e k�qNk bgf¡n k f q'ã"� !gæ�èFãxç r cVb � ð k�q ��kF� w y ð9npc
� bdw�n k fl÷Qw q fibp� í npbpf qNy z{findw q e y w�h s z�f¡npcVb.
�^]cVh m z k n k�qQk6ydy w y
hÝcVb k�m bdcF÷Qz k h�f¡npw�u~ndc m bdc¡� ki� ÷ s n�w q hÝcFb k npðNf q ;/hÝc q npð y
cir�n k�y ndw q e q c
c m uxc îvk f qNî&q c � k b y w{c q cir�f q w qOy npb s uxndw{c q
ðNf�� k ÷ k�k�q r c sQqNî ndc ÷ k hÝw ypy w q e#

�/ð k�y w{h s z�f¡ndcFb sOyok6y ndð k]îvk uxc îvk b¸ndcP?Oz�zVw q f y npb s uxn s b k

ndðNfin�uxc q npfiw qNy npð k c m u�c îvk6� f c � í ÷Qw�n k�q�s h k bpfindw{c q �Nf qNî f
; dií ÷Qw�n�c mOk bpf qNîQy�y ndb s uxn s b k3�ÓsQm ndcx;�c mOk bpf qNîQy ��
m+ k fVz y c
������� ������� � ������� �!���#"������!��"��!���������%$&�!���('�������)+*�� ���-,/.0��12����143657�
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¥
¥
o�w{e s b k �����/ð k�=6¬®­ EN��� k �¡fiz s f¡npw{c q r sQq u�npw{c q 
��/ðQw y w y f q
sQqOy w{e qNk�î5î w{��w îvk cVr]fk; dií ÷Qw�n	÷�� c � í ÷Qw�n q�s h
÷ k b �b� ð k b k
npð k ; dií ÷Qw�n q�s h
÷ k blw y u�b k f¡n k�î ÷���uxc q u�fin k�q f¡npw q eÝndð k�¯
b k eFw y n k b � w�npðÞ�8.7°�
]�/ð k b k�yds z�n½w y6c �!÷Qw�n y c q z{� � f qNî ndð k
u�c qNî w�npw�c q uxc îvk6y fib kÊsQmSî f¡n k6î 


ðNf�� k fÞuxcFh m w{z k�í npw{h k c m ndw{hÝw y f¡ndw{c qn� ð k b k ndð k ö í ^�fVugð k
u�f q fiz y c2÷ k ðNf�� k f y f îvk uxc îvkxí u�fFugð ki�<� ðQw�ugð�b k�îvs u k�y ndð k
u�c y n	cir îvk uxc î w q e ndð k!y fih k w qNy ndb s u�npw�c q h s z�ndw m z k ndw{h k�y
fin�npð k2kxìvmSk�qNydk cir y npcVbpw q e!f îQî w�ndw{c q fiz î f¡ngf�


�N� � ú�û ¤�¥�¦¡þ�¨i¥6ÿÓü û �A� § � þ�§v¥�ÿCü û
_�r�n k b îvk uxc î w q eÝnpð k w qNy ndb s uxndw{c q w q ndc&f q c m uxc îvk f qNî f
ydk nÊcir�c mSk bgf qNîQy�� ndð kÝy w{h s z�findcVb k �¡fiz s f¡n k�y ndð k w qNy ndb s u í
npw�c q 
 ö?n î c k�y ndðQw y ÷�� z{c�c�4�w q e sQm fßnpfV÷Qz k cVr k �¡fiz sví
findw{c q r sQq u�npw{c qNy�� fVuxn s fVz�z{� � h k h!÷ k bÞr sQq uxndw{c qOy cir
ndð k
=?- ��� � 7A@	B u�z�f ypy �]f qNî u�fVz{z�w q eAndð k r sQq uxndw{c q uxcFbdb k�ydm c qNî�í
w q e�npc[ndð k c m uxc îvk 
 ö?n m f ydydk�y w q npð k c mOk bpf qNîQy f y f
m fVbpfVh k n k b.

�/ð k b k fib k c ��; k ��fVz s f¡npw�c q r sQq u�ndw{c qNy w q ndð k

=?- ��� � 7A@	B uxz�f ydy�� fVz�ndðQc s eVðÊh�f q ��cirQnpð k h fVb k � s wÂn k]y w{h íw{z�fib�f qNî ndð k w{b�w�h m z k h k�q npfindw{c qOy fib k�m fibgfih k n k bpw yok6î w q npc
h�fFuxbpc y 
YoQcFb kxì fVh m z ki�#��k ðNf�� k2ydmOk uxw�fiz{w ydk�î�k �¡fiz s f¡npw{c q
r sQq u�ndw{c qNy r cFb k fVugð�uxcFh m fibpw y c q n�� mSk �¡fVbdw�f q n�r cFbÞndð k
± L ���&rÓfihÝw{z{�ÞcVr�c m u�c îvk�y>� npð k c q z{� î wRr k b k�q u k ÷ k n ��k�k�q
npð k h w y-� ðQw�ugð u�c qNî w�npw�c qví uxc îvk�y ndc[ugð k u�4_
 ��cJb k6îvs u k
npð k7m bdcFz{wÂr k bpfindw{c q cVr k �¡fVz s f¡ndw{c q r sQq u�npw{c qNy�� ± 5F��� � f qNî
²�± � ���<�Ìw qNy npb s u�ndw{c qNy fVb k u�c q � k bon k�î npc�ndð k5k � s w{��fVz k�q n
± L ��� � ²�± L � ���<��w qNy ndb s u�npw{c q 

_ y f q
kxì fVh m z k cir k �¡fiz s findw{c q r sQq u�npw{c qNy�� ndð k =6¬®­ EO���

k ��fVz s f¡npw�c q r sQq uxndw{c q w y/y ðQc �½q w q o�w{e s b k �v
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�/ð k	kxì fih m z k w q o�w{e s b k �2w{z{z sNy npbpfin k6y npð k u�cVh m z k�ì w�n��2cVr
y cVh k cir�npð k w qNy ndb s u�npw{c qNy w q �VcFz�� k�î 
/_�non k h m npw q e ndc�b kxí
m bpc îvs u k npð k2kxì fVuxn�÷ k ðOf���w{c s b]w q f!ðNw�eFð í z k � k zNz�f q e s fie k
w y � s w�n k2î wRQ�u s z�n>
t�w q u k ��k fVb k]y w{h s z�f¡ndw q e/tv`~_	ò�^ ó�õ�w qNy ndb s u�npw�c qNy c q
f tv`~_	ò�^ëó�õ
ðQc y n ��k u�f q npf�4 k f î �¡f q ngfie k cir 4 q c � w q e
npðNf¡n�npð k b k6yos zÂn�cVr k�ì�k u s npw q e�ndð k½k � s w��¡fVz k�q n�w qNy ndb s u�npw{c qè���çdã�!>�$�ÁäUy ðQc s z î ÷ k u�cVbpb k u�n.
Ý_	z{z �]k qQk�k�î ndc 4 q c � fVb k
npð k w qQmQs n y ndcAf qNî c s n mQs n y r bdcFh npð k w qNy ndb s u�npw�c qb� ð k�q u k
npð k cinpð k b q fVh k cVr � ÷Qz�fVu�4 í ÷Oc ì7�2y w�h s z�f¡npw{c q 

�/ð k uxcFh m w{z k b m bpc¡��w îvk6y f q k�ì u k z{z k�q n�w q n k borÓfFu k ndc

w q z{w qQk f ydydk h
÷Qz k b � ðQw�ugð �]k s npw{z�w ydk w q ndð k6yok k �¡fiz s f í
npw�c q r sQq uxndw{c qOy 
 _ y f q kxì fih m z k cVr	npð k w q z�w qQk f ypyok h í
÷Qz k b�h k ndðQc îÖ� ndð k eU&(& í?ydmSk uxwR?Ou k �¡fiz s findw{c q r sQq uxndw{c q r cVb
=6¬®­ EN���Ìw y/y ðQc �½q w q o�w{e s b k c 

_�z{zÊndð k w q n k e k bÞc mOk bpfindw{c qOyx�B¶ cFfindw q e í?m cVw q n9c mSk bgf í

npw�c qNy f qOî }	z�ndbgfFtv`~_lò½^ íºydmOk uxwR?Ou eVbgf m ðQw�u y c mOk bpfindw{c qOy
ðNf�� k ÷ k�k�q w{h m z k h k�q n k�î�sOy w q eUndðQw y h k npðQc îÖ� f qNî'sOy�í
w q e[f y w�hÝw{z�fib!h k npðQc î r cFb9t sQq j y oQcVbdn k ^½^ u�cVh m w{z k b.
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o�w{e s b k c �&eU&(& í?ydmSk uxwR?Ou�w q z�w qQk f ypyok h!÷Qz k b � ÷Qz�fVu�4 í ÷Oc ì �
k �¡fiz s findw{c q r sQq u�npw{c q r cVb2npð kI=6¬®­ EO���9w qNy ndb s u�npw�c q 
&_ îví
î b k6ydydk�y cVr]b k eVw y n k b	�¡fiz sQk6y f qNîOc � í ÷Qw�nln k h m cVbgfibp�9�¡fVbdw í
fi÷Qz k�y fVb kÝsOyok6î npc � cVbI4Ufibpc sQqOî npð k uxcFh m w{z k b j y ; dVí ÷Qw�n
÷ k ðNf���w�c s b.


+ k ðNf�� k�m cVbdnpfV÷Qz kA� q c qví w q z�w qQk f ydydk h
÷Qz k b(��� k b y w{c qNy cir
hÝc y n]cir�ndð k w q n k e k b]c mSk bgf¡ndw{c qNyx� ÷ s n/npð k#¶ cFf¡npw q e í?m cFw q n
f qNî eVbgf m ðNw{u y c mOk bpfindw{c qNy fib klm bdcF÷Nfi÷Qz{�!ndc�c uxcVh m z k�ì npc
f¡non k h m n½npc y w{h s z�f¡n k	m cFbongfi÷Qz{��f qOî9k Q�uxw k�q ndz{��
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�/ð k b k fVb k6c � ; dVí ÷NwÂnWe k�qQk bpfVz mQs b m c ydk b k eVw y n k b yD�`5 `4ò y �
f���fVw{z{fV÷Qz k fin�f q �9eVw{� k�q hÝcFh k�q n½w q tQ`~_	ò�^ ólõÞ^�`]} y 

tv`~_	ò�^ ó�õ m bpc¡��w îvk�y f ��� w qNî c � w q e � h k ugðNf q w y h �
� ð k b k � d cir4ndð k b k eVw y n k b yF� w qOyx� z{cvu�fiz y f qNî c s n y �lfib k f
� w qOî c � w q npc	f�z�fibpe k b yok n�cVrQb k eVw y n k b y � }	z�ndbgfFtv`~_lò½^UðNf y
� ��
 � w qNî c ��k�î b k eFw y n k b y �(
ßö q f îQî w�ndw{c q¸� }�z�ndbgfFtv`~_lò�^
ðNf y r c s b yok n y cVr~eVz{cV÷NfVz y � q cFbdh�fVz � fiz�n k b q fin kV� ï�ï�}"f qNî
w q n k bpb sQm n>

� � clcFb�npðQb k�kD5 `4ò y fib k fFu�u k�ypyok6î c q ��w�bdn s fiz{z{� k � k bp�

w qOy npb s uxndw{c q¸�Ny c k�qOyos bpw q e
rÓf y n	fVu�u k�ypy ndc npð k b k eFw y n k b y w y
w�h mSk bgf¡npw{� k 
]^]ðNf q e k6y cir�u s bpb k�q n íB� w qNî c � f qOî u s bpb k�q n í
eVz{cV÷NfVz y cvu�u s b�w q r b k � sQk�q ndz{��u�cVh m fVb k6î ndc�b k eVw y n k b�fVu�u k�ypyy clc s b�w{h m z k h k�q ngf¡ndw{c qNy cVr 5 `4ò y b k�îvs u k npð k uxc y n�cVrQw qví
î w{��w îvs fiz�b k eFw y n k b	fFu�u k6ydy f¡n�ndð k
kxìvmSk�qNydk cVr4hÝcVb k u�cVh í
m z kxì u s bdb k�q n í`� w qNî c � f qNî u s bpb k�q n í eVz{cV÷NfVz y ugðNf q e k�y 

�/ð k w{h m z k h k�q npf¡npw{c qNy[��k ðNf�� k n k6y n k�î fib k �

� 
�u�fVz{u s z�f¡n k ndð k c�r yok n!w q ndc � w qOî c �]k6î S�eFz{cV÷NfVz�b k eFw y�í
n k b y r cFb k fFugð9fVu�u k6ydy>�

�v
�u�fFugð k npð k c�r ydk n�r cVb k fVugðAcVrQeVz{cV÷NfVz yx� w qOyx� z{cvu�fiz y f qNî
c s n yD� ð k�q npð k �ÞugðNf q e k�� f qNî

c 
½ðNf�� k f y uxbgf¡ngugð yok n�cVr c ��b k eVw y n k b y>� ndð k h�fVw q b k e í
w y n k b3?Nz k�y fib k 4 k�m n sNmví npc íºî f¡n k � ð k�q npð k u s bpb k�q n í
� w qNî c � cFb yok n�cir�eFz{cV÷NfVz y ugðNf q e k)( 


ö q n k6y npw q e�npð k z�finon k b ydk�k h y npcU÷ k npð k hÝc y n k Q�uxw k�q n �
÷ s n9w�n îQk�mSk�qNîQy c q npð k bgf¡npw�c�÷ k n ��k�k�q ndð k r b k � sNk�q u��cir�b k eVw y n k b í fVu�u k�ypydk�y f qNî ndð k r b k � sNk�q u��.cVr � w qNî c �/í
ugðNf q e k�y 
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�/ð k npbpf m fibgugðQw�n k u�n s b k u�f q ÷ k u�c qNy w îvk b k�î ndð k ð k fVbon�cVr
npð k ^�`4}.f qNî w qNîvk�k6î npð k uxcVh mNs n k b y � y n k h*
!�/ð k }�z í
npbpf�tv`~_	ò�^ ðNf y f!b k z�f¡ndw{� k z{�AuxcFh m z kxì fibgugðQw�n k uxn s b k	ydsQmví
m cVbdndw q eJ?N� k ndbgf m z k � k z yx� w q uxz sNî w q e d n�� mSk�y cVr b k�ydk n
npbpf mNy"��kxìvk u s ndw{c q f¡nÊndð k npc m z k � k z�w y u�fVz�z k6î ndð k ò k6yok n í
� bdbpcVb í?jlk ÷ s e y ngf¡n kx� + k f�� k b � 5�k bdhÝc qNî �i�F�V�<��
qoNcVbdn sví
q fin k z�� � npð k b k w y fÝeFb k f¡n îvk fiz�cir4uxcFhÝhÝc q fVz{wÂn��
÷ k n ��k�k�q
npð k&y npf¡n k ugðNf q e k6y f¡n î wRr k b k�q n!z k � k z y�� fVz{z�c � w q eÞf5b k f í
y c q fV÷Qz{�ßuxcFh m fVuxn w{h m z k h k�q npfindw{c q cirÊnpbpf mëk�q ndbp� f qOî
b k n s b q 
 9 q z{� 1 çdã�!"�{é�ã f qNî5è��{égç(� 1 �����vCH�ÓçI� 1 é�qQk�k�î ÷ k w�h ím z k h k�q n k6î r cFb�npð k }	z�ndbgfFtv`~_lò½^ � t sQq ï�w{u�bdc k z k u�npbdc q w�u y
� õVõ<u���

`Wb k uxw ydk npbpf mNy fib k/q cVbph�fiz{z{�Êu�fiz{z k�î9ã �v!gã 1 ���Óæ��Qé ��ndð k6yok

h sNy nl÷ k îQk n k u�n k�î w{hÝh k6î w�f¡n k z{��w q ndð k w qNy ndb s u�npw{c q ux� í
u�z kV� f qNî npð k]k�ì u k�m ndw{c q cVr Ev�0CLEQãxé(� 1 ç(�Óæiç(�h�Óä w y ndð k�q bgfiw ydk�î÷ k r cFb k f q � y npf¡n k ugðNf q e k�y c�u�u s b.
5�/ðQw y u�f q ÷ k w{h m z k�í
h k�q n k�î ÷��	npð kWk ��fVz s f¡npw�c q r sNq u�npw�c qNy � � c 
Á���¸ugð k u�4�w q e�r cVb
k�ì u k�m npw{c qNy w q cFb îvk b�cir m bdw{cVbpw�n�� � f qNî b k n s b q w q e � w�ndð!ndð k
u�cVbpb k6yom c qNî w q e kxì u k�m ndw{c q uxc îvk { ã � æiçdã f q �2cirNnpð kF�Óy w{h sQí
z�f¡n k�î � y npf¡n k w y ugðOf q e k�î 
W�/ð sNy ndð k ndbgf î w�ndw{c q fizSh k npðQc î
cVr w{h m z k h k�q npw q e kxì u k�m ndw{c qOy w q y w{h s z�f¡ndcFb y t ndð k
ðQc y n í?îQk�mSk�qNîvk�q n]} q w ì � z{c q e/ø s h mbj rÓfVu�w�z{w�n�� � ò½c ydk�q ÷Qz s h
k n½fVz`
 � õVõ<K � `�fiw k n	fVz`
 � õVõvu �lz f î fVb q c ��y 4�w~�i�V�F�'{I� t w y
f��FcVw îvk�î 
Ý�/ðNw y w�h m bdc¡� k�y ndð k b k f î fi÷Qw{z{w�n��7cir�ndð k u�c îvk�y
f qNî f��FcVw îQy npð k2m cin k�q ndw�fiz{z{�Ìz�fibpe klmOk bor cFbdh�f q u klmOk�q fiz�n��
cVr�ndð k�� z{c q e	ø s h m j 

j w y b sQm ndw q e ndbgf mNy w q u�z sNîvk ndð k w q �Fc�u�f¡npw�c q cVr�w qví

n k bpb sQm n y f qNî b k�ydk n k � k�q n y�� f qNî ÷ sNy7k bpbdcFb y S6npw{h kxí c s n
npbpf mNy 
 �/ð k6yok[qQk�k�îñq cin�÷ kßîvk z�w{� k b k�îam b k u�w ydk z{�aw q f
y w{h s z�findcVb �`z f î fVb q c ��y 4�w��i�V�F� � ��
 ö q n k bpb sQm n y f qNî b kxí
ydk n k � k�q n y fib k w q �Vc�4 k�î w q npð kUy w{h s z�findcVb
÷��'npð k ��w{b í
n s fizÝ�Q�,.V�V�0/21 f qNî.� � - 5;3Q�F� 5 � �Q�V���   �Q� /21 h k ndðNc îNyx�
� ðQw�ugð ydk n5f ÷Qw�n9w q f q �Ák � k�q n y � k uxndcFb j 
��/ðQw y � k uxndcVb
w y ugð k u�4 k�î f¡n2npð k ÷ k eFw qNq w q e9cVr/ndð k w qNy ndb s uxndw{c q ux�vuxz ki�
� ð k b k fVz y c�npw{h k b w q n k bpb sNm n y w q �Vcvu�findw{c q fVb k7ydk n>
 9 q
npð k }	z�ndbgfFtv`~_lò½^ � ndð k hÝc îvs z k w q �Vc�4�w q e npð k w q n k bpb sQm n
h sNy n&fiz y c sOyok npð k } j3� w q n k bdb sQm n îQk z{w{� k bp� m bpcinpcvuxcVz
� t sQq ï5w�uxbpc k z k uxndbpc q w�u y � õVõvu���÷��Ah�f q w mQs z{findw q e½npð k uxcFb í
b k�ydm c qNî w q eÌ} j3� b k eVw y n k b y���� ðQw�ugð&fVb k w{h m z k h k�q n k�î w q
npð k 7 � � �N� )	)�= hÝc îvs z k 

ö q f y w{h s z�f¡ndcFbOu�c q n k�ì n � ÷ sNy¸k bdbpcVb y f qNî npw�h k c s n y u�f q

÷ k ndb k fin k6î f y cinpð k b kxì u k�m ndw{c qOy�îvk n k u�n k�î ÷��Anpð k ï�ïU}2�
npð k �UfVb kÝîvk n k u�n k6î ÷ k r cVb k npð k uxcFbdb k�ydm c qNî w q e � �F�N�;K�/ 1
cFb �v� � � � ���F�,.	.�/21Ìu�fVz�z�b k n s b qNy 
P+"ðQw{z k ndðQw y w y½sQq b k fVz í
w y ndw�u w q ndð k7yok�qNydk ndðOf¡nÌnpð k � � c s z î ÷ k9îQk n k u�n k�î z�fin k b
c q f2b k fiz y � y n k h � ndðQw y4y ðQc s z î!q cin]f�r k u�n4npð k r sQq u�ndw{c q fiz
÷ k ðNf���w{c s b]cVr�ndð kAy w{h s z�f¡ndcFb>
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�/ð k hÝc îvk z{z{w q e cir ndð k }	zÂnpbpf�tv`~_	ò�^
h k hÝcVbp� y � y�í
n k h � f qOî w q�m fVbonpw�u s z�fib'ndð k ï k hÝcVbp� ï�f q fVe k h k�q n
} q w�n � ï�ï�}x� � f îQîQy uxc qOy w îvk bpfV÷Qz k uxcFh m z kxì w�n��
ndc&t m fVbpu
t s z�w{h�f#
*ö?nJfVu�u�c sQq n y r cVbUf mQm bpc ì w�h�fin k z�� � S d cir
ndð k
tv`~_lò�^ í?îvk�mOk�qNîvk�q n y c s bgu k uxc îvk r cVb�ndð kÊk�q npw{b k�y � y n k h*


o�w{b y npz{� � npð k b k fVb k fi÷Sc s n ;V��_�t�ö í f îQî b k�ypy fV÷Qz k b k eVw yoí
n k b yn� w q uxz sNî w q e mOyok�sNî c í b k eVw y n k b yÊsNydk�î ndc�fVu�u k�ypy � Nm�
f qNî u�fFugð kUk�q ndbpw k6y � � hÝc y n9cVr � ðQw�ugð"ðNf�� k ydk � k bgfiz	÷NwÂn
? k z îQy 
"�/ð k6yok b k eFw y n k b y fVb k fVu�u k6ydydk�î ��w{f�tv`~_lò½^ ólõ
� z{cFf î S y ndcVb k fiz�n k b q fin k�j w qOy npb s uxndw{c qOyx�f� ðQw�ugð m f ydy ndð k
_�t�ö2f qNî f5��w{bdn s fVz4f îQî b k6ydy npc5ndð k ï�ï�} � u�fiz{z�ndc�ndð k
�v� � � � �����R.	.�/21]h k ndðQc î �(
m+�bdw�n k�y ndc�ndð k b k eFw y n k b y ðNf�� k
npclngf�4 k w q ndc2fFu�uxc sQq nWf q �Ab k f îví c q z{�Êf qNî��Áy ndw�u�4�� í ÷Qw�n j ÷NwÂn
? k z îQy w qÞk fFugðÞu�f ydk 

t k u�c qNî z{� � r cVb q c q b k eFw y n k b í fVu�u k6ydy u�fVz�z y�� uxcFh m z kxì w�n��

w y�kxì fVu k bp÷Nf¡n k�î ÷��Ýndð kÌqQk�k6î npcÝugð k u�4Ýr cFb �>d � e k�qNk bgfiz{z{�
u�cVh m z kxì � kxì u k�m ndw{c q u�c qNî wÂnpw{c qNy>� uxcFbdb k uxn yok nondw q eÝcVr�ndð k
ï�ïU} j�y rÓf s z�n �Ók bpbdcFb��]b k eVw y n k b y b k � s w{b k6y npð k�ydk ndcÝcvu�u s bw q f[÷Qz{cvu�4af¡r�n k b�npbpf qNy z�findw{c q w y f¡ndn k h m n k6îÖ�P� ðQw�ugð w q
n s b q b k � s w�b k�ylîvk n k bphÝw q w q e
ndð k uxc q n kxì n�u�cVbpb k6yom c qOî w q enpc!npð k _ltvö4r cFz�z{c ��k�î ÷��&f � Nq� z{c�c�4 sQm 

_ yos u�u k6ydy r s zAnpbpf qNy z{findw{c q b k n s b qNy r c s bUf¡ndndbpw�÷ s n k6y �

npð k m ð�� y w�u�fVz�f îQî b k�ypyx� � ð k ndð k bÊndc7÷�� m f ypy ndð k �6y nAf qOî

d



� qNî z k � k z y cVrÊu�fVugð kV� f qNîJ� ð k npð k b�ndð k ÷���n k cFb îvk bdw q e
w y z{wÂndndz kxí?k�qOî w�f q 
 �/ð k u�cVbpb k6yom c qOî w q e�b k � sNk�y n&w y ndð k�qm f ypyok6î npc ndð k f mQm bpc m bpw�f¡n k u�fFugð k cVb½÷ sNy hÝc îQs z k 

` k bdr cVbph�f q u k w y	k�q ðNf q u k6î uxc qNy w îvk bpfV÷Qz{��÷�� !���!�Ev���<C

m b k ��w�c sNy z�� yds u�u k�ypy r s zWnpbpf qNy z�findw{c qNy>� w q ndðNw y u�f ydk f7ngfie
w y h�f îQkAsQm r bpcVh npð k r cFz{z�c � w q e�? k z îQy �½npð k ��w{bdn s fVz�f î�í
î b k6ydy�m fie k�q�s h!÷ k b � ndð k _lt�ö � ndð k b k z k �¡f q n¸÷Qw�n y r bdcFh npð k
^�`4} j�y �Ám bpc�u k�ypy cFb y ngf¡n k�j b k eVw y n k b.
W_ yos u�u k6ydy r s z¸z{c�c�4 sQm
� c s z î b k n s b q npð k d f¡ndndbpw�÷ s n k6y h k�q ndw{c qNk�î fV÷Oc¡� k m z sNy
� ð k npð k b!ndð k fVu�u k6ydy � f yF� bpwÂngfi÷Qz kV� f qOî ndð kÞkxìvmSk�qNy w{� k
� Nm� z�c�c�4 sNm f qNî�kxì u k�m ndw{c q ugð k u�4 y �Ókxì uxz sNî w q e/f q fiz{w{e qví
h k�q n�ugð k u�4#�9h�f�� ÷ kßy 4�w mQmOk6î 
 ö q ��fVz{w î f¡ndw{c q cVr!npðQw y
�Óç ���Qé(�������Óæ�� !���!IENã h sNy nÌcvu�u s b � ð k�q npð k � Nq� cVb!f q �
cindð k bÞb k eVw y n k b&f�r k u�npw q e[ndbgf qNy z�f¡npw�c q w y hÝc î w�? k�î 
 ��c
mOk bdhÝw�n yok z k u�npw�� k w q �¡fiz{w î f¡npw�c q~� � Nm� w qNî w�u k�y f qNî uxc qví
n kxì n/w îvk�q ndwR? k b y fVb k f îQîvk6î ndc k fFugð k�q ndbpw k�y 
�� � c ydk n y cir
� ; k�q ndbpw k�ye��k b k r c sQqNî ndcÝ÷ kAyos QÝu�w k�q n>

t�w{hÝw{z�fib y ugð k h k�y ðNf�� k ÷ k�k�q2sNydk�î w q cinpð k b y w{h s z�f¡npcVb y

� = k bdbpc î � õFõ�
 � ï�fie q�sOydy c qëk n7fiz`
 � õFõ�
 �az f î fib q c ��y 4�w
�i�V�F� � � � ÷ s n½r cFb½tQ`~_	ò�^aó�õÌnpð k ndbgf qNy z�f¡npw�c q u�fFugðQw q eAw y
qQk u k�ypy fVbdw{z{�!hÝcFb k uxcFh m z kxì 

��c k�qNyos b k npbpf qNy z{findw{c q u�fVugðQw q e½w q ndbpc îvs u k6y¸q c k bpbdcFb y��

fAugð k u�4�w q eÊhÝc îvk ðNf y ÷ k�k�qÝm bdc¡��w îvk�î 
m+"ð k�q fVu�npw{��fin k6îÖ�
fiz{zOw q w�npw{fVzQz{c�c�4 sQmNy fib k b k eFfVb îvk6î f y f � hÝw ydy>jR� ndðNw y r cVbgu k6y
ndð k ndbgf qOy z�f¡npw{c q ndc�÷ k b kxí?k �¡fiz s fin k�î 
 ��k r cVb k npð k ndbgf qNy z�f í
ndw{c q w y w qNydk bdn k�î w q npcAndð k u�fVugð kV� w�n/w y ugð k u�4 k6î w�r¸ndð k ngfie
� f y w q rÓfVuxn m b k6yok�q n � wÂr y c � f q � î w y uxb k�m f q ux�
w q npð kÊqQk>�
f qNî u�fVugð k6î finondbpw{÷ s n k�y b k�yds z�n y w q ndð k	y w{h s z{findw{c q fV÷OcFbon í
w q e#
��/ð k cinpð k b k z k h k�q n/cir�ndðNw y hÝc îQk w y npc�ugð k u�4&ndðNfin
� ð k�q f q"k�ì u k�m npw{c q cvu�u s bdb k�î ��� ðQw�ugð w{h m z{w k6y f q"sQqQí
yos u�u k6ydy r s z~npbpf qNy z�findw{c q � � ndð k w q w�ndw�fVzSz{c�c�4 sQm � c s z î ðOf�� k
rÓfiw{z k�î 

�/ðQw y hÝc îvk f îQîvk6î � k bp�
z�w�ndndz k/kxì ndbgf2uxc îvk f qNî�yds ugð�f

y ugð k h k u�f q ÷ k�y w{hÝw�z�fVbdz{�Ýw q uxcFb m cVbgf¡n k�î w q f q � 4�w qNî cir
uxcVh mNs npfindw{c q fVz�u�fVugðQw q el
2_ yds ÷vnpz k!k bpbdcFblw q �VcFz{��w q e
npð k
b k6yok n	cir�ndð k � Nm�3j�y��gsOyok6î ÷Qw�n � sQm c q b k�m z�fFu k h k�q n�w q f
r s z{zÖ� Nq� � f y/îvk n k u�n k�î w q ndðQw ye� f�� � f q w q �¡fiz{w î findw{c q cir
ndð k npbpf qNy z�findw{c q u�fVugð k f¡n½npðNf¡n m cVw q n � f y hÝw ypy w q e<��


+ k ðNf�� k ugðQc ydk�q ndc hÝc îQk z npð k 7 � � �N� )	)D=�M	M
��� � � � �����,.	.�/ 1
w q n k bdrÓfVu k f y ðNf qNî z�w q e&ndbgf qNy r k b y cir sQm
ndcn; dií ÷Qw�n ya� w îvkV�'� w�ndð7npð k _�t�ö y u�cVbpb k6yom c qOî w q eÌnpc ydmOk�í
uxw�fizÝ}�z�npbpf�tv`~_	ò�^ h k hÝcVbp�ñnpbpf qNy r k b y ÷ k w q e�ðNf qNî z k�î
÷��9ndð k h k hÝcFbd��fFu�u k6ydy/k �¡fiz s f¡npw{c q r sNq u�npw�c qNyF� z�cFeVw�u�fVz{z��
m fibdn�cirQnpð k ^�`4}x���%
V�/ð sNy�� r cFb k�ì fih m z ki� f q cVbph�fiz�÷Qz{cvu�4
z�c�f î � ; dií ÷���n k �2c mSk bgf¡ndw{c q � _ltvö�� @U7 ­ ±���� �Êw y w{h m z kxí
h k�q n k6î ÷�� 
 u�fVz�z y ndc ��� � � � �����,.	.�/ 1 � w�ndð f q _lt�ö
��fVz sQk cir @R7 ­ L�� ­
) @�� ¯ 

�/ð k n � cÌz k � k z y cVr�u�fFugð k w q }�z�npbpf�tv`~_	ò�^ fib k w{h m z kxí

h k�q n k6î w q f y ngf qNî fib î7� f�� ��y w{hÝw{z�fib�npcUt�w{hn9Êt,S¡ï�w mOy �
f qNî ï5ö�`]t í ; d t s z{w{h�f ��kxì u k�m n
ndðNfin f y npðQw y w y f u�cVh í
m z k n k h�fVugðNw qNk"y w{h s z�f¡ndcFb � ndð k�m bpc mSk ba}�z�ndbgfFtv`~_lò�^
_lt�ö í f îQî b k6ydy fi÷Qz k b k eFw y n k b&fFu�u k6ydydk�y7�h� ðQw�ugð fFu�u k�ypy npð k
u�fVugð kÝk�q ndbpw k�y2î w{b k u�npz{���lfib k kxìvm z{w�uxw�ndz{�7w{h m z k h k�q n k�î w q
ndð k6yok hÝc îvs z k6y 
�_ q � ydmOk uxw�fiz ¶ fie y r cFb�u�fFugð k fVu�u k6ydy �Ók 
 e#
 �
q c qví fiz{z{cvu�findw{c q�sNm c q hÝw ypy r cVblf ÷Qz{c�u�49z{cFf î c mSk bgf¡npw{c q �
fib k�m f ypyok6î r bpcVh npð k ï�ï�}�npc ndð k u�fVugð k6y 

�/ð k ÷ sNy hÝc îvs z k w{h m z k h k�q n y ndð k }	z�ndbgfFtv`~_lò½^Jt�� yoí

n k h ��sNy � t sNq ï�w{u�bdc k z k u�npbdc q w�u yD� õVõ<u���
�ö?n îvk u�c îvk�y npð k
m ð�� y w�u�fVz�f îQî b k�ypyx��î w y u k b q w q e	÷ k n ��k�k�q h k hÝcVbp�Af qNî
îvk�í
��w�u k�y fVu�u k�ypydk�y�� f qNîÖ� r cVb�npð k u�f yok cirSndð k z�finon k b � w q �Vc�4�w q e
ndð k �Q� ��� / 1	cVb��v�85¡�v� /21½h k npðQc î r cVb�npð k uxcFbdb k�ydm c qNî w q e
îvk ��w�u k hÝc îvs z k 
��/ð k f îQî b k�ypy bgf q e k�y r cFb¸ndð k z�f¡ndn k b�h sNy n
h�f¡npugðAndðQc yok b k n s b qQk�î ÷���npð k�y w{h s z{fin k6î `]òP9�ï z{w�÷NbpfVbd�
� �I;<��
Aö?n2w y	q cin2uxz k fVblf¡n�ndðNw y�y npfie k � ð k ndð k b�ndð k z{c �]k b í
z k � k z�÷ sNyok6y*� t � }ltëf qNî `/^]öÌ÷ sNy � qQk�k6î ÷ k7kxìvm z{w�uxw�ndz{�
hÝc îQk z{z k�î w q f
u�cVh m z k n k h�fVugðQw qQk�y w{h s z�f¡ndcFb>


N fin k�q uxw k�y�îvsNk npc�u�fVugð k f qOî ÷ sOy fVu�u k�ypyok6y fVb k�m f ydydk�î
÷NfVu�4 sQm npc npð k w q �Fc�4�w q e ^�`4} j y h k hÝcVbp� c mOk bpfindw{c q
k �¡fiz s findw{c q r sQq u�ndw{c q~� f qOî ndð k b k npð k ^�`4} uxz{cvu�47w y	sQmQí
î f¡n k�î fVu�uxcVb î w q eFz���

_ y w îvk r bdcFh u�cVh m z kxì w�n�� � f ydk bpw�c sNy�m bdcF÷Qz k h � w�npð!w{h í

m z k h k�q npw q eÝndð k }�z�npbpf�tv`~_	ò�^�ï�ï�} f qNî t�� y n k h �]sOy
	������ .®� �W��'�> 0�1326E{1��\"�92)F���M�!'%�W� ����12�\���®�����®)F'�C��Y� ��"�� ��'���5���'��

�!���&'�"��!92'���
�
 .~� �M�W���K$8'�"���� ��34� ���W��� ���!����D4��"���,

w y ndðNfin]npð kÊmQs ÷Qz{w�uxz{�!f��¡fVw�z�fV÷Qz k/î c�u s h k�q n y fVb k w q uxc qOy w yoí
n k�q n]f qOî w q uxcVh m z k n k w q ydk � k bgfiz îvk npfVw�z y � ðQw�ugð hÝw{eVð�n�÷ k
w{h m cVbdnpf q n½npcÞu�cVh m z k n k h�fVugðNw qNkÌy w{h s z�f¡npw�c q9sNqNîvk b2f q
k�ì w y ndw q ef9Êt_
S�/ð k h�fiw q9y ndbgf¡n k eF�&z k r�n½npc sNy r cFb îvk fiz{w q e
� w�ndðßndðQw yAm bdcF÷Qz k h w y ndc y n sNî ��npð k tQ`~_	ò�^ í ; dON w q�svì
cFb½ndð k b k u k�q npz{��b k z k f ydk�î t�cFz{fVbdw y 4 k b qNk z y c s bgu k6yx� ndc ydk�k
w�r�ndð k6yok
îvk ngfiw{z y fib k z�w 4 k z{� ndc�h�finon k b½npcÝndð k 9Êt � f qNî w�r
y cÝndcn? qNîA� ðNf¡n2f ypyos h m ndw{c q npð k 4 k b qQk z îvk � k z{c mSk b	ðNf y
h�f îvk 
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��c9fVw î w q npð k
k �¡fiz s findw{c q f qOî�îvk ÷ s eVeFw q e�cir�npð k
y w{h sQí
z�f¡npcVb � f qµ� 9Êt k h s z�f¡npw�c q hÝc îQk2� ðOf y ÷ k�k�q�îvk � k z{c mSk�î 

�/ðQw y hÝc îQk u�f q'y w�h s z�f¡n kÝyomSk u�w{fVz{z��Uz�w q 4 k�î|c � í ÷NwÂn kxìvkxí
u s npfV÷Qz k�y ndðNfinÊ÷ k ðOf�� k f y ndðQc s eVðUndð k �Ufib k b sQqQq w q e9c q
npð k ðNc y n�h�fFugðQw qQkF�h� w�ndð9b k6yomSk uxn]npc ?Oz k6y w q�m fibdndw�u s z�fVb�� �
fVz�÷ k w�n�f¡n	f h s ugð y z�c ��k b�bgf¡n kf�ÓsNyds fiz{z{��÷ k n ��k�k�q �V�V�
ndc
c �V�Ìndw{h k�y/y z�c ��î c �½q ��

�/ð k h�fiw q f î �¡f q npfVe k cir�ndðQw y hÝc îvk w y npðNf¡n ��k u�f q

u�cVh m fVb k npð k c s n mQs n�r bpcVh npð k½y w{h s z�f¡n k�îÊm bpcVeFbpfVh � w�npð
npðNf¡nÌcVr	f q fVz�hÝc y n2w îvk�q npw�u�fiz m bdcFeVbgfih npðNf¡n!w y!î w{b k u�npz��
k�ì�k u s n k�î 
 + k fiz y c î c q cinWðNf�� k ndð k u�cVh m z k�ì w�n��Êcir~b sQqví
q w q e�f½r s z{zic mSk bgf¡npw q e y � y n k h � ÷ s n �]k u�f qAy ndw{z{z�n k6y n y cFh k
cVr�ndð k ï�ï�}�r k fin s b k�y½yds ugð5f y npð k � Nm�/y f qNî u�fVugð k6y 

�/ð k h�fVw q r k fin s b k�y cir~npð k 9Êt k h s z�f¡ndw{c q hÝc îvk npðNf¡n

ydk n
wÂn
f m fVbon!r bdcFh q cFbdh�fVz y w{h s z�findw{c q fVb k ndðNfin f yomSkxí
u�w{fVz q�s uxz k�sOy w yÊm bdc¡��w îvk�î ndðOf¡nÌðNf qNî z k�y hÝc y n2÷Nf y w�u kxì�í
u k�m npw�c qNy f qNî h k hÝcFbd�Jh�f q fVe k h k�q n � f qOî hÝc y n ÷Nf y w�u
y � y n k h�u�fiz{z y fVb k�m f ypydk�î ndðQbpc s eFð&npc ndð k2q f¡ndw{� k 9Êt_

t�� y n k h u�fVz{z y fib k ðOf qNî z k6î uxcFh m z k n k z{� ydk�m fVbpfin k z��

r bpcVh�h k hÝcFbd��h�f q fie k h k�q n.
¸�/ð k]y � y n k h u�fVz�z y fVb k ðOf qví
î z k6î ÷��JðQc�c�4 y w q ndc7npð k 5 -	- ��� � � k �¡fVz s f¡ndw{c q r sQq u�ndw{c q
� w$
 k 
 �Ökxì n k b q fVz¸npc�ndð k
y w{h s z�fin k�î h�fVugðNw qNk ��
	�/ð k h k h í
cFbd�"h�f q fie k h k�q n7w y ðNf qNî z k�î uxcFh m z k n k z{� � w�ndðQw q ndð k
y w{h s z�fin k�î m bpcVeFbpfVh ÷�� q�s uxz k�sNy u�c îvk npðNf¡n y w�n y w q ndð k
`]òD9�ï f îQî b k6ydy½ydm fVu k cVr�npð kAy w�h s z�f¡n k�î t�� y n k h ��sNy 
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t�w q u k ndð k b k6yok n!f qNî�q cVbph�fiz�ndbgf m ngfi÷Qz k6y fib k w q uxz sNîvk6î
w q ndð kJy w{h s z�f¡n k�î uxc îvk � f y f yok�m fibgf¡n k ?Nz k z{cFf îvk�î f¡n
b sQqví ndw{h k � �]k u�f q fiz y c[n k6y n y cFh k cirÌndð k ï�ï�} f qOî
u�fVugðQw q e y � y n k h y 
��/ð k6yok ndbgf m ngfi÷Qz k6y fVb k h�f mQmSk�î w q ndð k
ö í � Nm� npcÊf�z{cvu�4 k6îÖ�im bpw���w{z k e k�îÖ� ; d�M"m fie kY� ð k b k ��w{bon s fiz
f îQî b k�ypy~k � s fVz y¸m ð�� y w�u�fVzif îQî b k�ypy 
 |�s u�z k�sNy�î f¡ngf½w y eVw{� k�qnpð k ÷OcVnonpcVh 
 M � ó�_�� `~_x��cir m ð�� y w�u�fVzSh k hÝcVbp��
W�/ð k
q�s u�z k�sNy w y�q cinleFw{� k�q5î w{b k uxnlfVu�u k�ypy npc9f q �Þcinpð k b m fVe k�y
cVr�h k hÝcVbp� � fiz�ndðQc s eVð9w�n	u�f q fVu�u k6ydy/m ð�� y w{u�fiz~f îNî b k6ydydk�y
î w{b k uxndz{�UnpðQbpc s eFðßndð k _�t�ö `y=��Êt �Ufiz�n k b q f¡n k f îNî b k6ydy
ydm fVu k w îvk�q ndwR? k b y � _ltvö y �	f qNî5sOyok b í z k � k z m fie k�y npðQbpc s eFð
npð k _lt�ö _�t ö o }lt � ò �!_lt�ö y 

�/ð kÊsNyok b í z k � k z m bdcFeVbgfih w y eVw{� k�q f-? ìvk�î fihÝc sQq n]cVr

m ð�� y w{u�fiz�h k hÝcFbd��w�n�u�f qÌsOyok �Óydk nWfin�b sQqví ndw{h k ÷ k r cVb k b kxí
ydk n(��
��/ð k b k z�f¡npw{c qNy ðQw m ÷ k n ��k�k�q5sOyok b í z k � k zÖ��w{bdn s fVz�f qOî
m ð�� y w{u�fiz~f îNî b k6ydydk�y w y ó�_�� `~_ & c�r ydk n �'� ð k b k c�r ydk n
w y ndð k ÷Nf ydk f îQî b k�ypy cir�ndð k�kxìvk u s npfV÷Qz k hÝw q�sNy ndð k&y w � k
cVr�ndð k7q�s u�z k�sNy î f¡ngf m fie k|� u s bpb k�q npz{�|
 M ��
4} yok b
z k � k z
m fVe k6y fVb k2ydk n/ndcf
 M 

óWfiz{w î�sNyok b í z k � k zW��w{bon s fiz/f îNî b k6ydydk�y bpf q e k r bdcFh ndð k

÷Nf yok f îQî b k�ypy½sQm ndc npð k npc m cir�ndð kÌy ngfVu�4 �l� ðQw�ugðÞw y w q w í
npw{fVz{w ydk�î ndc m cFw q n�npc�npð k npc m cVr m ð�� y w�u�fVz¸h k hÝcFbd��
 |	sví
u�z k�sNy uxc îvk h�fiw q npfVw qOy fÞb k r k b k�q u k npc&npð k¨� ÷QbI4 ��m cVw q n �
f qNî f q �ßf¡non k h m n npc�fFu�u k�ypy f m fVe k ÷ k n �]k�k�q ndð k ÷QbI4
m cVw q nlf qOî ndð k
y npfFu�4 m cVw q n k b�rÓfVw�z y-� ndð k
y w{h s z�findw{c q ? qví
w y ð k�yy� wÂnpð9f q�k bpbdcFb4w qNî w�u�f¡ndw{c q ��
�_ q ��f¡ndn k h m n4ndc
eVbpc �
npð k ÷QbI4 m cFw q n�w q npc½ndð k�y ngfVu�4lrÓfiw{z yx� ÷ s n q c	ugð k u�4Êw y h�f îQk
r cFb kxì u k6ydy w{� kly npfFu�4ÝeVbpc � ndðb

`�fie k6y r bpcVh ndð k ÷Nf yok f îQî b k�ypy�sNm ndc9ndð k ÷ScindndcVh*cVr

npð k]î finpflfib k4q cVn � bpwÂngfi÷Qz kV� f qOî f q �Êf¡ndn k h m n�ndc � bdw�n k ndc
npðQc ydkÌm fVe k6y6� w{z{z�ðNfVz�n�ndð kÝy w{h s z�findw{c q 
	_	z{z��¡fiz{w î7m fVe k�y
fVb k fi÷Nz k npc5÷ k9kxìvk u s n k6î � w`
 k 
 � u�f q ÷ k h�f mQmSk�î w q ndð k
ö í � Nm� ��


K



�/ðQw y ÷Nf y w�uW÷ k ðNf���w{c s b t f64 q c �½q ? ì�k6î b k z�f¡npw{c qNy ðQw m
÷ k n �]k�k�q ó�_af qNî `~_ � f qOî fP? ì�k6îÌydk n�cirOugð k u�4 y npclh�f�4 k
ndc k�qNyds b k ��fVz{w î wÂn�� t h k f qNy ndðNfinlw�n	w y�q cVn î wRQ�u s zÂn½npc
ðNf qNî u�c îQk ndð k f ydydk h
÷Qz k b�r cVb�npð k ö í ïUï�} f qNî j	í ïUï�}
hÝw ypy ðNf qOî z k b y 
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�/ð k 9Êt k h s z�f¡npw�c q hÝc îvklsNydk�y f y z{w�eFð�ndz{�AhÝc î wR? k�î � k b í
y w{c q cir�npð k ò	t�ö�ï f mNm z{w{u�f¡npw�c qNy z{w{÷Qbgfibp� � òlt�ö�ï � õVõvu��
� ðQw�ugð m bpc¡��w îvk6y fAr bdc q n í�k�qNî npcAnpð k2y ngf qNî fVb î ÷Nf y w�u y � yoí
n k h u�fiz{z yk��+ �N� �~� � -	+ .V� � �Q� �F�O� �v�85¡�v� � . : ��� � 
R
�
 ��
ëö?n
b k � s w�b k�y f yomSk u�w{fVzD? q fVz �Cy ngf¡ndw�u2� z{w q 4ßndc m bdc îvs u k npð k
kxìvk u s npfV÷Qz k ÷ s n q c
cinpð k b yomSk u�w�fiz � b k ��u�cVh m w{z�f¡npw{c q w y b k�í
� s w�b k�î 
_�z{z�ndð k6yok y � y n k h u�fiz{z y fVb k b k�îQs u k6î ndc7f m fVbonpw�u s z�fib
5 -	- ��� � �[u�fVz�z � � ðQw�ugð � � ð k�q k �¡fiz s fin k�î~� w y w q n k bpu k�m n k�î
÷��&ndð k 9Êt k h s z�f¡npw{c q uxc îvk npc îvk n k bphÝw qNk3� ðNfin y � y n k h
u�fiz{z � w�rvf q ���Öndc k h s z�fin k 
��/ð kWm fibgfih k n k b y npc½ndð k]y � y n k h
u�fiz{zSfib k w q b k eFw y n k b y��	+��O���U+ ° � 
R
�
Wf qNî f q �
b k n s b q �¡fiz sQk
eVc k�y w q b k eVw y n k b �U+�� 
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j	k fiz{w q e � w�ndð y ndbpw q e y f qNî ÷ s r k b y f y w qQmQs n�f qNî c s n mNs n
w y b k f y c q fi÷Qz{� î wRQ�u s zÂn � ÷ k u�f sOyok wÂn
w yÌm c ypy w{÷Qz k r cFbÌnpð k
m fie k ÷ k w q e�fVu�u k�ypyok6î npc q cinl÷ k w q ndð kÌj�í � Nm� 
 jlsQk npc
ndð k�y npb s uxn s b k cirÖnpð kly w{h s z�findcVb ��k u�f qNq cin4e k�qQk bpfin k npð k
kxì u k�m ndw{c q f qNî uxc q npw q�sQk ndð kÝy w�h s z�f¡npw{c q9yds ugðUndðNfinlnpð k
hÝw ypy ðNf qNî z k b	f îQîQy ndð kAk�q ndbp�&npcÝndð k � Nm� f qNî b k n s b qNy
ndc ndð k2m cFw q n � ð k b k w�n/rÓfiw{z k�î 


+ k h sNy n]w qNy n k f î h�f�4 k ndð k�y � y n k h u�fiz{z çdã�é"�B�¡ç"�B� { �Âãx�
y c'ndðNfin �lsNm ndc y cFh k�m cVw q n9w q ndð kUk h s z�f¡npw{c q cirAnpð k
y � y n k h u�fiz{z �~q c sNyok b í ��w y w{÷Qz kAy npf¡n k w y ugðNf q e k6î f qOî npð k
y � y n k h u�fVz�z~u�f q ÷ k b k�y npfVbon k�î wÂr qQk u k�ypy fVbd��

ö?r�f q&k�ì u k�m ndw{c q c�u�u s b ye� ð k�q b k f î w q e2r bdcFh cVb � bpw�n í

w q eÝndcÞf�÷ s r k b � ndð k!kxì u k�m ndw{c q w y e k�qQk bgf¡n k�î f qOî t f y
mOk b	c s b q cVbph�fiz k�ì u k�m npw{c q ðNf qNî z�w q e t npð kAk �¡fVz s f¡ndw{c q
uxcVh m z k n k6y/q cVbph�fiz{z{��
W�/ð kAy w{h s z�findcVb � w{z{zOnpð k�q u�fiz{zÖnpð k
hÝw ypy ðNf qNî z k b � � ðNw{ugð � w{z{z �Óm b k6yos h�fi÷Qz{�#��f îQî npð kÝm fVe k
k�q ndbp�Unpc5ndð k � Nm� f qNî�mSk bdr cVbph f7�v�F��� G w qNy ndb s u�npw�c q 

�/ð k ndbgf mNm w q e w qNy ndb s uxndw{c q � w q ndðQw y u�f ydk npð k 5 -	- ��� � �
y � y n k h u�fVz�zh� � w{z�z~÷ k b kxí?k �¡fiz s fin k�î~� npðQw y ndw{h kx� w�ndðÞndðNfin
f îQî b k�ypy/kxì w y ndw q eÌw q ndð kAj	í � Nm� G 

�/ð k c q z{� m bpcV÷Qz k h � w�npð npðQw y ÷ k ðNf���w{c s bÊw y ndðNfinÌfiz{z

cir�ndð kÝm fVe k6y cVr4npð k ÷ s r k bAh sNy n�÷ k fi÷Nz k ndc7÷ k w q npð k
j�í � Nm� f¡nWc q u k 
��/ðQw y z{w{hÝw�n y ndð k	y w � k cirÖ÷ s r k b yWsOyok6î w q
y � y n k h u�fiz{z y ndcAKi� d�M ��t f ypyds hÝw q e�c qNk z{cvu�4 k6î5m fVe k
f qNî ; c	� 
 M m fVe k6y 
"�/ð k c q z��ßu�fiz{z y npðQw y f%r k uxn y fib k
ndð k b k f î f qOî � bdw�n k�y � y n k h u�fVz{z y���� ðQw�ugð�u�f q ÷ k6� cVbI4 k�î
fibpc sQqNî ÷�� � bdw�npw q e f � bpf mQmOk blfVbdc sQqNî ndð k
y � y n k h*u�fiz{z
� ðQw�ugð�b k�mOk f¡n k�î z{�5u�fVz�z y npð k y � y n k h u�fiz{z�c qQk
m fie k f¡n2f
ndw{h k 

�/ð k + �O� � f qNî �v�85¡�v� y � y n k h u�fiz{z y m bpc¡��w îvk b k f î�í

c q z{�2÷ s r k b y 
�ò k f î w q e	r bdcFh sNydk b í z k � k z y w{h s z�f¡n k6î h k h í
cVbp�	ðNf y¸q c y w îvkxí?k r k uxn � cVndð k b¸ndðOf q f m c ypy w{÷Qz k�kxì u k�m ndw{c q~�
� ðQw�ugð w y ðNf qNî z k�î f yÝîQk�y uxbpw�÷ k�î fi÷Sc¡� k � y c ��k�y w{h m z{�
uxc m �9ndð k ÷ s r k b�w q npcÝz�cvu�fiz¸h k hÝcVbp�Ý÷ k r cVb kAmOk bor cFbdhÝw q e
ndð k5k � s w��¡fVz k�q n y � y n k h1u�fVz�z/c q ndð k ðQc y n>
a�/ð k ���85¡�Q�
y � y n k h u�fVz�zÖðNf qNî z k b/w y/y ðNc �½q w q o�w{e s b kxd 

�/ð k �Q� ��� y � y n k h-u�fiz{z4w y hÝcFb k�î w�Q�u s z�n y w q u k w�nÌw y

f � bdw�n k�í c q z{�9÷ s r k b>
9tvw q u kH�]kÝmSk bdr cVbph npð k ðQc y n2b k f î
w q npc�f/z�cvu�fiz¡÷ s r k b�÷ k r cVb k f¡ndn k h m ndw q e/ndc�u�c m ��npð k ÷ s r k b
w q npc y w{h s z�fin k�î h k hÝcVbp� � w�rNndð k uxc m �ÊrÓfVw�z y ndð k�q npð k�y w îQkxí
k r k u�n!cir î cVw q e9ndð k ðNc y nAb k f î7� w�z{z y ndw{z{z�ðNf�� k cvu�u s bdb k�î
f qNî�î f¡npf � w�z{z¸÷ k z{c y n.
D+ k-� cFb 4Þfibpc sQqNî npðQw y�m bpcV÷Nz k h
÷���b k � s w{bdw q e]ndðOf¡n�npð kWk�q npw{b k ÷ s r k b kxì w y n y w q ndð k4j�í � Nm�
÷ k r cVb k
mSk bdr cVbphÝw q eÝnpð k ðQc y n2b k f î � ndðQw y w yÊî c qQkH� w�ndðNw q
ndð k �v� ���Uy � y n k h u�fVz�z � bpf mQmOk b � ðQw�ugð î c k�y f îvs hÝh
�
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¥
o�w{e s b k d �Ì_ q�kxì fVh m z k cir/f y � y n k h u�fVz�z�ðNf qNî z k b���ndð k
�v�85¡�v� y � y n k h u�fVz�z`
7�/ð k fVuxn s fVz4w{h m z k h k�q npf¡npw{c q5sNydk�y
f q c m ndw{hÝw y f¡ndw{c q � ð k b k w�nÌuxb k f¡n k�y -	+ � �6-�:� 6� � wÂnpðJndð k
y fih k fVz{w�e q h k�q n�f y�:� 6�N�~y cn; dVí ÷NwÂn	u�c m w k6y u�f q ÷ kÌsNydk�î
w qNy n k f î cVr[
 í ÷NwÂn½uxc m w k�y 


b k f î r bpcVh npð k ÷ s r k bWndc k�qOyos b k ndðNfinWw�nWw y w q ndð k	j	í � Nm�
÷ k r cFb k u�fVz{z�w q eAndð k fFu�n s fiz~�Q� �F�Ýy � y n k h�u�fiz{z`
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t�w{h s z�f¡n k�î ?Nz k�îQk�y uxbpw m ndcVb y fVb k h�f mNmOk6î ndc
ðQc y na?Nz kÊîvkxí
y uxbpw m ndcFb y ��w{f
f q fVbdbgf��S��npð k w qNîvkxì w y npð kÌy w{h s z�fin k�î ?Oz k
îvk6y u�bdw m npcVbÝf qOî npð k �¡fiz sQk w y ndð k ðQc y n ?Nz k�îvk6y u�bdw m npcVb.

�/ðQw y w y ndð k � 5 - �R.Þh k h
÷ k bÌcF÷vø k uxn sNydk�î w q ndð k � bdw�n k
y � y n k h�u�fiz{zÖðNf qNî z k b/w q o�w{e s b k3d 
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�/ð k:��y ÷QbI4 �Ìy � y n k h u�fiz{zNw y]yomSk u�w{fVzO÷ k u�f sNydk npð k�q�s uxz k�sNy
ðNf y u�c q ndbpcVzOcir¸npð k ÷Qb 4 m cVw q n ��q cin�ndð k�y � y n k h í u�fiz{zQðOf qví
î z k b>
���c y f¡ndw y r �
ndðQw y�� npð k ðNf qOî z k b y w{h m z{�!e k�qQk bpfin k6y f q
w{h m z k h k�q npf¡npw{c qvíºyomSk u�w0?Su kxì u k�m ndw{c q*� � ì u¡����npðNf¡n]w y ðOf qví
î z k6î ÷��2ndð k�q�s u�z k�sNy ndbgf m npfV÷Qz k 
�_�z{z�ndð k/k�ì u k�m npw{c q ðOf qví
î z k b qQk�k6îQy npc î c�w y ugð k u�4 � ð k ndð k b~ndð k b k � sNk�y n k�î ugðOf q e kw y z k e�fiz � ndð k!m fibgfih k n k b½w y eFw{� k�q w q b k eVw y n k b �U+�� � �SmOk b í
r cFbdh.ndð k ugðNf q e kV��y ndcFb k ndð k cVz î¨� ÷Nb 4 �2m cVw q n4w q b k eVw y n k b
�U+��O� f qNî b k n s b q yds u�u k�ypy r s z{z�� � w�ndð'ndð k5�U+i� � w qNy ndb s u í
npw�c q 
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9 mSk�ql� c�cin2w y f5t sQq ï5w�uxbpc y � y n k h y npbpf îvk h�fVb 4Þr cFbÊndð k
?Nbph � fVb k npðNf¡n�uxc q ndbpcVz y f
uxcFh mQs n k b]÷ k r cFb k npð k c mSk bgf¡n í
w q e y � y n k h�ðNf y ÷ k e sNq[kxìvk u s ndw{c q 
*9 mOk�q o�w�bph � fVb k w y
npð k]q c qví?m bpc m bpw k npfVbd� q fih k cVr#?Nbph � fib k uxcFh m z{��w q e � w�npð
ö �]�4� t�n î@� �<u�K íI� õVõ df� ö �4�]� � õVõ d_� �(


9 mOk�q o�w{bph � fib k%$ w y�y npcVb k�î w q f òP9�ï � cVbUhÝcVb k
cVr�n k�q f `]òP9�ïO�'f qNî w yëkxìvk u s n k�î w{hÝh k6î w�f¡n k z{� f¡r í
n k bÝnpð k uxcFh mQs n k bÝw y n s b qQk6î c q 
Ú�/ð k h�fVw q npf y 4 y cVr
?Nbph � fVb k fVb k ndcN�	n k6y nAf qNî w q w�npw{fVz{w ydk ndð kÝy � y n k h ðNfib î�í
� fib k3� `e9Êtv��� m c �]k b í c qÌydk z�r í n k6y n(� �Vîvk n k bphÝw qQk npð k ðNfib î�í
� fib k uxc q ?Ne s bgf¡npw{c q~�im bpc¡��w îvk f îvk ��w�u k w q n k borÓfFu k ndc2÷Sc�cin
1 � ��C�& ��� u�fVb îQy�� w q wÂnpw�fiz{w yok ÷Oc�cinpw q e�cir�npð k c mOk bpfindw q e y � y�í
n k h f qNîam bpc¡��w îQk w q n k bpfFu�ndw{� k9îvk ÷ s eVeFw q eJrÓfVuxw{z{w�ndw k�y r cVb
n k�y ndw q e
ðNfib î�� fib k f qNî9y cir�n � fib k 

�/ð k h�fVw q f î ��f q npfie k cir'9 mSk�q o�w{bph � fib k w y ndðNfin qQk.�

m z s e í w q5îvk ��w�u k�y h�f��9÷ k f îNîvk�î npc&npð k!y � y n k h � w q uxz sNî�í
w q elc qQk6y�sOyok6î r cFb�÷Sc�cinpw q e ��� w�ndðQc s n�hÝc î w�?Su�f¡npw{c q cirOndð k
h�fVw q 9 mSk�q o�w{bdh � fVb k2y � y n k h�`]òD9�ï:
 � fVugð yds ugð îvkxí
��w�u k ðNf y w�n y c �½q�î bpw�� k b'& sNyds fVz�z{�7z{cvu�f¡n k�î w q f9`]òP9�ï
c q ndð k�îvk ��w�u k w�n yok zÂr 
��/ð sNyx� ndð klydk n]cVr¸ö S�9 îvk ��w�u k6y4ydsQmví
m cVbdn k6î ÷��Jf m fibdndw�u s z{fVb y � y n k h w y w qNîQk�mSk�qNîvk�q nAcir�ndð k
y � y n k h�`]òD9�ï:

(�.0���!��� �
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� ��12��D4����1����M�N� �M�!���!D������!��1 � '��2;�92'�;���"�'�� � ��1,)�E7�\12��,-)�E7�\12�H� �F*2'�����1
���.)2���K�!�m,

;



9	r�n k�q~� f y w�n
w y w q ndð k u�f ydk cVrltv`~_	ò�^.� k b y w{c qOy cir
t�cVz�fibpw y f qOî�N w q�svìÖ� 9Êt 4 k b qQk z y�sNydk npð k `4òP9�ï ydk b í
��w�u k�y ndcÊz k fib q fV÷Oc s n�npð k ðNfib î�� fib k uxc q ?Ne s bpfindw{c q cVrNnpð k
ðQc y n	f qNîÞmSk bdr cVbph cinpð k b �Ny � y n k h�b k z�f¡n k�î npf y 4 y 
Wö q c s b
yomSk u�w�?Su�u�f yokf��k fVb k w q n k b k�y n k�î w q ÷Sc�cVndw q e5npð knN w q�sQì
tv`~_	ò�^ 4 k b qQk z��lc q c s b y w{h s z�f¡ndcFb>

t sQq j y 9 mOk�ql� c�cVn c 
 ìJy c s bpu k u�c îvkf� f yÊsQq f��¡fVw�z�fV÷Qz k

ndc sNy f qOî npð k b k r cFb ka��k ðNf î npcx? qNî cinpð k b � f�� y npc�h�f�4 k
N w q�svì 4 k b qNk z¸u�fVz{z y npc!npð k ?Nbph � fVb k�� `4òP9�ïO� y f¡npw y ? k6î 

+ k ðNf�� k ugðQc ydk�q npc k h s z�fin k `4òP9�ï u�fiz{z y ÷�� sOy w q eAc qQk
cirÖndð k 9 mOk�ql� c�cVn4w q n k bdrÓfVu k�y��Vq fVh k z{� í npð k-!>� �Óã"�_�[���'�?ãxç(&
� ��!gã 
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�/ð k 9 mSk�q o�w{bdh � fib k ðNf y ndðNb k�k w q n k bdrÓfVu k�y � t sQq
ï5w�uxbpc y � y n k h yO� õVõvu��g� sNydk b �Aîvk ��w�u k f qOî u�z�w k�q n7w q n k b í
rÓfVu k 
Ú�/ð k���é�ãxç*���'�?ã�ç � ��!gã�m bdc¡��w îvk�y f y � y n k h f î hÝw qví
w y ndbgf¡npcVb � w�ndðÝf ydk n4cVr 9 mSk�q o�w{bdh � fib k4yok bd��w�u k6y cVb4u�cVh í
h�f qNîQy�� o�w{bphH+JcFb 4 y � õVõ�
<��r cVb�z{c � z k � k z�u�c q ?Ne s bgf¡ndw{c q
h�f q fVe k h k�q nUf qNî îQk ÷ s eFeVw q e"cVr&ðNfVb î�� fib ki�
y cVr�n � fVb k
f qNî ?Obdh � fVb k 
 �/ð kÚèFã")2��!gãJ���'�?ãxç � ��!gãUk�q fi÷Nz k6y 9 mSk�q
o�w{bph � fib k npc[w îvk�q ndw�r �'f qNîësNydk5m z s e í w q îvk ��w�u k�y 
 �/ð k
!"� �Óã>�'�x���_��ã�ç � ��!gãn� o�w{bdhH+�cVbI4 y-� õVõvu��Êfiz{z{c ��yH!"� �Óã>�'� 1 çdæ%&Ciç ���Ìég�Êyos ugðñf y ndð k 4 k b qQk z � ndc'h�f�4 k�sOyok cir ydk bp��w{u k�y
m bdc¡��w îvk6î ÷��Ýndð k 9 mOk�q o�w{bph � fib k 

�/ð k u k�q npbpfVz î finpf y npb s uxn s b k npðNf¡n ðQcFz îNy fiz{z4ndð k w qví

r cVbph�f¡ndw{c q fi÷Sc s n[npð kam fibdndw�u s z�fibJðNfib î�� fib k w y u�fVz�z k6î
ndð k"èVã>)2��!pã��Óçdãgã 
 ö?nÞw y fßðQw k bpfVbpugðQw�u�fiz î finpf y npb s uxn s b k
� ðQw�ugðëhÝw{hÝw�u y ndð k cVbpeFf q w y findw{c q cVr�npð kUy � y n k h1ðOfib î�í
� fVb kV� ��w k>��k�î f y f�ðQw k bgfibgugð��ÝcirWw q n k bpu�c qQqQk u�n k�î ÷ sNypyok6y
f qNî f¡ndnpfFugð k�î ndcÞndð k h îQk ��w�u k�y 
�_ q w qNî w{��w îvs fiz èVã>)2��!pã
�Sæ6èVã b k�m b k6yok�q n yÝk wÂnpð k bÞf[ðNfVb î�� fib k ÷ sNy�� f[ðNfVb î#� fVb k
îvk ��w�u kV� cFb�f yok n�cVr¸w q n k bpb k z{fin k6î
y cir�n � fib k�m bpcvu k6îvs b k�y cFb
h k ndðNc îNy 
��/ð k bpc�cin q c îQk cirNf îvk ��w�u k ndb k�k w y f q c îvk b k�mví
b k6yok�q npw q eÌnpð k uxcFh mQs n k b j y h�fiw q�m ð�� y w�u�fiz~f îQî b k�ypy ÷ sNy 

� fFugð îvk ��w�u k	q c îvk h�f��
ðNf�� kH!IE����Âè¡çdã>�A� cVndð k b îQk ��w�u k

q c îvk�y�î w�b k uxndz{� yds ÷OcFb î w q f¡n k ndc[w�n(� � 1 çdæ 1 ã�ç"���ÓãxéA� k�ì n k b í
q fiz{z{����w y w{÷Qz klî f¡npf y npb s uxn s b k�y	îvk�y uxbpw{÷Qw q eAnpð kÌq c îvk f qNî
wÂn y f ypy c�u�w�f¡n k6î îQk ��w�u k � �Y�Ýã>��EQæ6è�éf�Cy cVr�n � fVb k m bpcvu k�îQs b k6y
ndðNfin/h�f��
÷ k�sOyok6î ndc fVu�u k6ydy ndð k2îvk ��w{u k �4f qNîJè����B��� w q w í
ndw�fiz��¡fiz sQk6y cir 1 ç(��)%���?ãÞè����B� sNydk�î ÷��5ndð k h k npðQc îQy �(
&_q c îvkn� w�npð'ugðQw{z î b k�q[sNyds fiz{z{�Ub k�m b k�ydk�q n y f ÷ sNy f qNî wÂn y
f ypy cvuxw�fin k�î uxc q npbdcFz�z{w q e[ðNfVb î#� fVb k 
 � fFugð q c îvk ðOf y f
sQq w � sQkH�Sæ6èVã �_�%�Ýã 

`Wbpc mSk bdndw k6y�îvk6y u�bdw{÷ k ugðOfibgfVu�n k bpw y npw{u y cirSðNfib î�� fib k]îvk�í

��w�u k�y��Öy cir�n � fib k f qNî�sNyok blugðQcFw�u k�y 
 � cinpð ?Nbph � fib kÊm bdc í
u k�îQs b k6y f qNî uxz{w k�q n m bdcFeVbgfih y h�f�� w qNydmOk u�n½f qNî hÝc î w�r �
m bdc mOk bonpw k�y 
 � fVugð m bpc mSk bdn��Ýuxc qNy w y n y cir m fVw{b y�� npð k 1 çdæ 1 &ãxç"�Cä �_��� ã f qNî wÂn y f ypy cvu�w{fin k6î 1 çdæ 1 ã�ç"�Cäf)L��� �Nã 

�/ð klkxì fih m z k cirÖnpð k t sNqbj y?� =lf mQm � ï k fVz �Ê� ndð k b qQk n

u�fib î�q c îvkf� w�npð[wÂn y2m bpc mSk bdndw k�y w y!y ðQc �½q c q o�w{e s b k K�

�/ð k cinpð k b k h m n�� q c îvk�y fVb k npcAðQw{eVðQz{w{eVð�n�ndð k ðNw k bpfVbpugðNw í
u�fiz y ndb s uxn s b k cir�ndð k `]òD9�ï j y½îvk ��w{u k npb k�k 
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�/ð kly w{h s z�findw{c q cVr~ndð k3� ðQcVz k `]òD9�ï*w y bpfindð k b î wRQ�u s z�n
y w q u k ndð k�îvk npfiw{z y cVr2ndð k `4òP9�ï uxc îvk r cVbÞf m fVbonpw{u sví
z{fVb�ðNfVb î�� fib k w yÝm bpc m bpw k ngfibp�'f qNî u k bdnpfVw q z{� q cinÞc mSk�q
y c s bpu k 
�_ñu�z{c ydk b�z{c�c�4 f¡n4npð k3N w q�sQì 4 k b qQk zSb k � k fiz y ndðNfin
c q z{� y h�fVz�z m fibdn!cVr�ndð kn� ðQcVz k `4òP9�ï w yAsNydk�î ÷��Jnpð k
4 k b qQk z$
Ê�/ðQw y h�f îvk w�n m c ypy w{÷Qz k npc&w{h m z k h k�q n½c q z{�&npð k
m fibdn�cir�ndð k � ðNcVz k `4òP9�ï � ðNw{ugðÞw y�sNyok6î ÷��&ndð kFN w q�sQì
4 k b qQk z$
 9	ndð k bW`4òP9�ï í z{wR4 k r sQq uxndw{c q fVz{wÂn��Êw y�î w{b k u�npz��Êw{h í
m z k h k�q n k�î w q t m fVbpu2t s z{w{h�fAw�n yok zÂr 


+ k ðOf�� k ugðQc ydk�q ndc k h s z�f¡n k `4òP9�ï r sQq u�ndw{c qNy ÷��
w�h m z k h k�q ndw q e c s bÊc �½q îvk ��w�u k ndb k�k y ndb s u�n s b k f qOî npð k
uxz{w k�q nÝw q n k bdrÓfVu k 
Ú�/ðNw y&y cFz s ndw{c q b k � s w�b k�y c q z{� sQqOîvk b íy ngf qNî w q e cVr7ndð k `]òP9�ï j y uxz{w k�q n[w q n k bdrÓfVu k � ðQw�ugð w y
�]k z�z îvk�y uxbpw{÷ k6î w q � o�w{bphH+JcFb 4 ya� õFõ<u � ö �4�4� � õVõ d {I��f qNî
ndð k5y c s bgu k uxc îvk r cVb
ndð k u�z{w k�q n y w îvk cir	ndðQw y w q n k bdrÓfVu k 
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o�w{e s b k K�� t�h�fiz{zÊr bgfieVh k�q n7cVr&t sQqbj�y }	zÂnpbpf�tv`~_	ò�^ ö
9 mSk�ql� c�cin4`]òP9�ï îQk ��w�u k ndb k�k 
��/ð k bdc�cin q c îQk ðNf y ndð k
f îQî b k�ypy~� � ��� F�� � ��w q ndð k `4òP9�ï j�y9m ð�� y w�u�fVzlf îNî b k6ydy
ydm fVu k 
Ì�/ð k ?Nb y n2ugðQw{z î cir]ndð k bdc�cVn q c îvk w y npð k ^�`4} j y
q c îvk w�n yok zÂr �h��k ðNf�� k uxc q u k fVz k�î ndð k ^�`]} j�y�m bpc mSk bdndw k�y ��

�/ð k5qNkxì n q c îvk w y ndð k h�fiw q t � }�t q c îvk 
 oQbpcVh1ndð k
h�f q ��ugðQw{z î b k�q cir�npðQw yÌq c îQkn��k ðNf�� k9y ðQc �½q ø sNy n
ndð k
K � � � npð k b qQk n&f î f m ndcFb � wÂnpð w�n y 1 çpæ 1 ãxç"�Cä��_��� ãxé f qOî
f ydy cvuxw�f¡n k�î 1 çdæ 1 ãxç"�Cä )%�%� �Nãxé 


^]c q npbpfVbd�9ndcÞnpð k 9 mSk�q o�w{bdh � fVb k npð k N w q�svì�y c s bgu k w y
� w îvk z��Ýf��¡fiw{z�fi÷Nz k 

�/ð k z�f��Vc s nAcir½npð k9îQk ��w�u k npb k�k9y ndb s u�n s b k w yÌq cin y c

u�bdw�ndw�u�fiz � � k n~r cVz{z{c � w q e]f½b k fVzV`4òP9�ï j�y¸îvk ��w�u k npb k�k4y ndb s u í
n s b kk� w�z{zWh�f�4 k npð k w{h m z k h k�q npf¡npw{c q5k f y w k b>
*+ k ðNf�� k
y ndcFb k6î�îvk ��w�u k ndb k�k
q c îvk�y f qOî5m bpc mSk bdndw k�y w q n � c yok�m f í
bgf¡n k fVbdbgf�� y 

� fVugðÝb k fVzS`]òP9�ï r sQq u�npw{c q u�fiz{zNw q npð kxN w q�sQì 4 k b qQk z

r cFz�z{c ��y f ��k z{z îvk ? qQk�î h k ugðNf q w y h*
]�/ð k `4òP9�ï w y�k�qví
n k b k�î ��w�fÊndð k �Y° ����� � �S� / 1	r sQq uxndw{c q 
�ö q ndðQw y r sQq u�npw{c q~�
npð k�m fVbonpw{u s z�fib `4òP9�ï yok bd��w�u k b k � sQk�y n&f qOî wÂn y w qQmQs nf qNî c s n mNs n m fVbpfVh k n k b y fib k½îvk u�c îvk�î f qOî!m z{fFu k6î w q ndð k
�Y° ������:� 6�Uy ndb s u�n s b k 
 �/ð k�q �Q� +�� � + � -�� /p°61&r sQq u�ndw{c q
w y u�fiz{z k�în� ðQw�ugð5b k w qOy ngf¡n k6y `4òP9�ï-� Nm�ñk�q npbdw k�y 
��/ð k�q
npð k �Q� +6� �R5 � 5 � �Q�F� ��� ��� /214r sQq u�ndw{c q y f�� k6y eVz{cV÷Ofizvb k e í
w y n k b y f qNî n s b qNy c�r�w q n k bdb sQm n y ÷ k r cFb k w�n�ðOf qNîQy u�c q ndbpcVz
c¡� k b¸npc	npð k `4òP9�ï|
i_½r�n k b�ndð k `]òD9�ï ? q w y ð k�y fiz{z y f�� k6î
b k eFw y n k b y fVb k b k6y npcVb k�î f qOî �]k!kxì w�n�`]òD9�ï ydk bp��w�u k ��w�f
�Q� +�� � + � -F� / � 15u�fiz{z � ð k b kAN w q�sQì 4 k b qQk z j y � Nq��y fVb k
b k�y ndcFb k6î 

ö q ndð k ?Nb y n4w qNy npf q u k6�]k ðOf�� k w{h m z k h k�q n k�î ndð k 4 k b í

qQk z j y c �½q `]òP9�ï�z{w{÷Qbgfibp� � w`
 k 
 � ndð k7k h s z�f¡n k�î `]òP9�ï
r sQq u�ndw{c q u�fVz�z y ��k b k ðOf qNî z k6î ÷�� ndð k 4 k b qQk zOw�n yok zÂr 
 � fFugð
cVr�ndð k ð sQqNî b k�îQy cir�npð kHN w q�svì 4 k b qQk z�`4òP9�ï r sQq u�ndw{c q
u�fiz{z y ��k b k5k z{w{hÝw q f¡n k�î f qNî b k�m z�fVu k6îÖ� c qQk ÷��'c qQki� ÷��
npð k 4 k b qNk z j y c �½q � k b y w{c q cVr�npð k r sNq u�npw�c q 
 �/ð k rÓfFu�n
npðNf¡n�npð k b k fVz�`4òP9�ï f qNî npð kAk h s z�fin k�î `4òP9�ï uxc s z î
u�c k�ì w y nÌh�f îvk n k�y ndw q e�f qNî îvk ÷ s eVeVw q e�ndð k uxc îvk h s ugð
k f y w k b>
�_�z�ndðNc s eFð yos ugð'f q f mQm bpcFfFugð � w{z�z yos QÝu k w�n w y
q cVn]� k bp� k z k eFf q n]f qNî b k � s w�b k�y f q�s h
÷ k b]cVr�ugðNf q e k�y ndcnpð kFN w q�svì 4 k b qNk z y c s bgu k 

ö q npð k�ydk uxc qNî w qOy ngf q u kY��k ðNf�� k�sNydk�î ndð k½k fibpz{w k b îvkxí

y uxbpw{÷ k6î 5 -	- ��� � �ßh k ugðNf q w y h ndc ydk bp��w�u k `]òP9�ï
u�fiz{z y
r bpcVh$npð këy w{h s z{findcFb�w�n ydk z�r 
 �/ðQw y b k � s w{b k�y c q z{�Úc qQkugðNf q e k npc2ndð k 4 k b qNk z �Vq fVh k z{�2ndcÌw qOy ngfiz{z 5 -	- ��� � ���!w qví
y ndb s u�npw{c q w qNy n k f î cVrQ�Y° ����� � �S� /21�r sQq uxndw{c q u�fVz{z$
 � � k bd�
npw�h k ndðQw ylm fibdndw�u s z{fVb 5 -6- ��� � �Þw y	îvk n k u�n k6î ÷��7ndð k
y w{h í
s z�findcVb � ndð kÞm cFw q n k bÌndc�npð k `4òP9�ï j�y fVbde s h k�q n y ndb s u í
n s b k w y¸m f ypyok6î f qNî ndð k u�cVbpb k6yom c qOî w q e k h s z�f¡n k6î `]òP9�ï
r sQq u�ndw{c q9mSk bdr cVbph k�î 
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¥
o�w{e s b k ;v����bgfVu k u�c îQk r cFb�ndð k0=6¬®­ EO����w qOy npb s uxndw{c q 
��/ðQw y
f îQîQy ndcÝuxc îvk2y ðQc �½q w q o�w�e s b k ��
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�/ð k 4 k b qQk z í `4òP9�ï�ndbgf%Q�uUu�f q ÷ k hÝc q w�ndcFb k6î w q n � c
� f�� y � k wÂnpð k bÊ÷�� sNy w q e�rÓfFuxw{z{w�ndw k�y ÷ s w{z�nlw q npð k `4òP9�ï j�y
sNyok b!w q n k borÓfFu k cFbÌc q npð k9y w îvk cVr½ndð k N w q�svì 4 k b qQk z4÷��
ndbgfVuxw q e k fFugðJ`]òD9�ï u�fVz�z`
!�/ð k�y w{h m z k b � f��5w y ndc sNydk
ndð k `4òP9�ï j�ylsNyok bÊw q n k bdrÓfVu k 
 � � ydk ndndw q e&ndð k `4òP9�ï j�y
�U5 ��� 3Q�V� :�+ .V� ¶ fVelnpcÊndb sQk f qNî
m bpc¡��w î w q e	f � f��ÊnpcAu�f mví
n s b k z�fibpe k 4 k b qNk z í `]òP9�ï-ndbgf%Q�u�fVz{z�ndð k `4òP9�ï r sQq u í
ndw{c q u�fiz{z y½îvk ngfiw{z y u�f q ÷ k cF÷vnpfVw qQk�î 
a+ k ðNf�� k2sNydk�î npð k
yok bdw�fizFuxcVhÝh sQq w�u�f¡ndw{c q½m cFbon¸npc	w q n k bpfFu�n � w�ndðÊndð k `4òP9�ï
w q f�t sNq }�z�ndbgf í�� 
�_ y h�fiz{z oQcFbonpð m bdcFeVbgfih � f y � bpw�n í
n k�q f qOî w{h m z�f q n k6î ndc!ndð k `]òD9�ï ndc
h�f�4 k ndð k 4 k b qQk z í
`4òP9�ï ndbgf%Q�uÊc s n mQs n	hÝcFb k ð s h�f q b k f î fi÷Nz k 
]_ u�cVh í
m fibpw y c q cVr î f¡ngf7r bpcVh b k fiz]`]òP9�ïôu�fiz{z�f qNî�k h s z�fin k�î
`4òP9�ï u�fVz{z � f y�sNyok6î f y f½n k�y n�r cFb�u�cVbpb k u�n�`]òP9�ï r sQq u í
ndw{c q w{h m z k h k�q ngf¡ndw{c q 

�/ð k�s z�ndw{h�f¡n k n k�y n � f y ndc sNydk ndð k	k h s z�f¡n k�î `4òP9�ï

fiz{c q e � w�ndðJndð k 4 k b qQk z í `]òD9�ï-ndbgf%Q�u hÝc q w�npcVbpw q e y � yoí
n k hÚw q2m z�fVu k4îvs bpw q e N w q�svì ÷Oc�cin�f qNîÌyok�kWq c�b k fVzF`4òP9�ï
r sQq u�npw{c qNy b k � sNk�y n y fin!fiz{z`
n+ k ðNf�� k n k6y n k�î f q�s h
÷ k b
cir N w q�svì 4 k b qQk z~uxc q ?Ne s bgf¡npw{c qNy w qÞyds ugð � f���
��/ð k�qNkxì n
eVcFfVziw y npc�w q n k bgu k�m n�`4òP9�ï u�fVz{z y u�cVh m z k n k z{��f¡n�ndð k]y w{h í
s z�f¡ndcFb½z k � k z�f qOî ðOf�� k2q c�ugðNf q e k6y ndc npð k-N w q�sQì 4 k b qQk z
y c s bpu k f¡n�fiz{z`
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9 qQk cVrNnpð k h�fiw q w ydydsQk�yq� w�ndð
f	z�fibpe k]y � y n k h z{w 4 k flu�cVh í
m z k n k h�fVugðQw qQk�y w{h s z�findcVbÖw y n k�y ndw q e	f qNî �¡fiz{w î findw q e ��m fib í
ndw�u s z�fVbdz{� y w q u k w�n�ðNf y � k bp� ��k z{z îQk ? qQk6îÖ� f qNî u�cVh m z kxìÖ�
b k � s w�b k h k�q n y 
 + kUî w y u sOydyÝy cVh k h k npðQc îQy cVrln k�y ndw q e
ndðNfin ��k ðNf�� k�sNydk�îÖ� w q u�z sOî w q e�ndbgfVuxw q e!f qNî u�cVh m c qQk�q n í
� w ydk n k6y npw q e#


	 ��ù 7 ¦¡§Q¨Vÿ û %
_ b sQqví ndw{h k2y^� w�npugð k�q fi÷Qz k6y ndbgfVu�w q e
c s n mNs n � w�ndð7�¡fibp� í
w q eAfihÝc sNq n y cir îvk ngfiw{z`
 oNcVb kxì fVh m z ki� ndð k ndbgfVu�w q e�z k � k z y
w q ndð k'=?- ��� � 7A@6B uxz�f ypy r bpcVh z k f y nWnpcÌhÝc y n4� k bp÷Oc yok fVb k �

� 
 q c ndbgfVu�w q e �
�v
½b k�m cFbon k�q ndbp� f qOî k�ì wÂnßcVr k�ì u k�m ndw{c qNy � c qQk z{w qQk
k fFugð'� �

c 
 m bpw q n�w qNy ndb s u�npw{c qNy�� w q u�z sNî w q e'w qQmNs nUf qNî c s n mNs n
�¡fiz sQk�y � c qQk z{w qQk � �

d 
 m bpw q n]fVz{zNu s bpb k�q n � e k�qQk bpfVz mQs b m c ydk ��b k eFw y n k b y f¡r�n k b
k � k bp��w qNy npb s u�ndw{c q 


�/ð k ðNw�eFð k b9z k � k z y cirAnpbpfFuxw q e m bdc îvs u k ð s e k �VcFz s h k�y
cir2c s n mQs n.
��/ð k u�c îvk r cVbÝnpð k w qNy ndb s u�npw{c qví z k � k zWnpbpfFu k
r cVb�npð k4=6¬®­ EO��� w qOy npb s uxndw{c q w y�y ðQc �½q w q o�w�e s b k ; � f qNî
y cFh klk�ì fVh m z k npbpfFuxw q e!c s n mQs n�w y½y ðNc �½q w q o�w{e s b k u<

�/ð k u�fVugð k6yx� ÷ sNy f qNî ï�ï�}1fiz y cëðNf�� k f sNq wR? k�î

ndbgfVu k h k ugðNf q w y h �e� ðQw�ugð m bpc¡��w îvk6y r cVb9�¡fibp��w q e[z k � k z y
cir½c s n mQs n � npbdw{eVe k bpw q e&c qJq c qQkV� � k bp��bpfVb kV� bgfib ki� rÓfVw{bdz{�
uxcVhÝhÝc q~� f qNî � k bd�ßu�cVhÝhÝc q k � k�q n y 
ñ�/ð k � u�f q fVz y c
m bdc îvs u k ÷Qw q fVbd�9c s n mQs n � � ðNw{ugð7h k f qNy ndð k c s n mNs nÊu�f q
÷ k e k�qQk bgf¡n k�î h s ugðÚrÓf y n k b�ndðOf q n kxì n c s n mNs n �Þm c y n í
m bdcvu k�ypy w q e!w y/qNk�k�îQk�î w q cFb îvk b�ndc ��w k.� npð k b k6yos zÂn y 
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o�w{e s b k u�� �Wì fih m z k npbpfFuxw q e c s n mQs n y ðNc � w q e ÷Scindð
w qNy ndb s u�npw{c qví z k � k zNf qOî u�fVugð k�í z k � k zNndbgfVu k�y 


+"ð k�q n k�y ndw q e �[��k&sOyok npbpfFuxw q e7npc f ypy w y n sNy w q w y c í
z�f¡npw q eÝndð k
m cVw q nÊcir k bdbpc qNk c sOy	k�ì�k u s npw{c q~� f qNî npð k�q ndc
? qOî ndð kÊy npf¡n k ugðNf q e k npðNf¡n � f y w q u�cVbpb k u�n.
 + k u�f q fiz y c
b k z�f¡n k w�n/ndc
ndð kAy c s bpu klm bdcFeVbgfih ��sNy w q e f î w y f ydydk h
÷Qz k�î
÷Qw q fVbd��

��bgfVu�w q eÞðOf y fVz y c7ð k z mSk�î|� w�ndð�n k�y ndw q e m fVbonpw�u s z�fibpz{�

u�cVh m z kxì w qNy ndb s uxndw{c qNy���yds ugð2f y h k hÝcVbp�/c mSk bgf¡npw�c qNy 
b+ k
ðNf�� kA� bpwÂndn k�q"m bpcVeVbgfih y w q f ydydk h
÷Qz k b npcßn k�y n ydmOk uxw�fiz
h k hÝcVbp�!c mOk bpfindw{c qNy ndðOf¡n	fib k�sQq z{w 4 k z{�!ndc ÷ k e k�qNk bgf¡n k6î
r bpcVhñðQw{eVð í z k � k z�z�f q e s fVe k6y"� ndð k npbpfFu k6y fib k�sOyok6î ndc½� k bdw�r �
npð k b k6yos zÂnpw q e y w{h s z�findw{c q w y uxcVbpb k u�n.
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9 qQkly � y n k h�findw�u�h k npðQc î cir îvk � k z{c m h k�q n �]k ðNf�� k½sNydk�î
w y u�cVh m c qQk�q n í`� w ydk n k�y ndw q e ��� ð k b k fAuxcFh m c qQk�q n4w yWy � y�í
n k h�f¡npw�u�fiz{z{�5n k�y n k�î w q w y cVz�f¡npw{c q 
ß�/ðQw y ðNf y ÷ k�k�q sNydk�î
w qÝm fVbonpw{u s z�fib�r cFb4npð k w q z{w qQk f ypydk h
÷Qz k b k �¡fVz s f¡ndw{c q r sQq u í
npw�c qNy �Óydk�k � c 
 c ��


oQcVb k�ì fih m z ki� ndð k ¶ cFfindw q e í?m cVw q n9c mSk bgf¡npw{c qNyn�]k b k
u�cVh m z k n k z{�Jw�h m z k h k�q n k6î f qNî n k�y n k�î w q w y cVz�findw{c q ÷ kxí
r cFb k w q n k eVbgf¡npw q e � w�ndðAnpð k b k6y n�cir =8- ��� � 7D@	B 
���c î c	npðQw yx�
npð k u�cVb k u�cVh m c qQk�q n y cVr�}�z�ndbgfFtQ_ | npðNf¡n ��k b k b k � s w{b k6î÷���npð k:¶ c�f¡npw q e í?m cFw q nÊw qNy npb s u�ndw{c qNy � w q�m fibdndw�u s z�fib � ndð k
¶ c�f¡npw q e í?m cFw q n/b k eVw y n k b y�� f qNî npð k ¶ cFf¡npw q e í?m cFw q n y npfin sNy
b k eFw y n k b y � ��k b k2y npbdw mQmSk�î c s n�w q ndc f yok�m fibgf¡n k	m bpcVeFbpfVh*

_ yWk fVugð ¶ c�f¡npw q e í?m cFw q n�c mSk bgf¡npw{c q�� f y w{h m z k h k�q n k�î

w�n � f y n k6y n k�î w qNî w{��w îvs fiz{z{� � w�npð ydk � k bgfiz ydk n y cir�w qQmQs n y 

+"ð k�q ndð k b k�yds z�ndw q elc s n mQs nWðNf î ÷ k�k�q h�f q�s fiz{z{� m f ypyok6î
w�n � f y�y f�� k�î2y c�r s n s b k ugðNf q e k6y cVb�c¡� k bpfVz{z¡c m npw�hÝw y f¡npw�c qNy
u�c s z î ÷ k f s ndcVh�findw�u�fVz{z��An k�y n k6î 

�/ðQw y r bgfih k>� cVbI4 k�q fi÷Nz k6î ndð k ¶ c�f¡ndw q e í�m cVw q n�c mSk bgf í

npw�c qNy ndc5÷ k u�cVh m z k n k z{�7w{h m z k h k�q n k�î f qNî ndðQcFbdc s eVðNz��
n k�y n k�î w q fV÷Oc s n
f �]k�k 4_
Uö q n k eVbgf¡npw�c q|� wÂnpð =?- ��� � 7A@	B
npc�c�4&fi÷Sc s n½f î f���
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�/ð k w îvk fiz½uxcFh m z k n k h�fVugðQw qQkÞy w{h s z�f¡npcVb � w{z{z]÷Sc�cin&f q
sQq hÝc î w�? k�î c mSk bgf¡ndw q e y � y n k h*
�_ yf� f y�îvk6y u�bdw{÷ k�î w q
��; �]k ðNf�� k2îvk � k z{c mSk�î fÝ`4òP9�ï îvk ��w�u k npc�f ypy w y n sOy w q
÷Sc�cindw q e N w q�svì 


+ k ðOf�� k m b k�m fVb k6î f5hÝw q w{h�fVz N w q�svì 4 k b qQk z � ðQw�ugð
ydsQmQm cVbdn y fJ� k bd� y h�fVz�z q�s h
÷ k bÝcir îQk ��w�u k�y�� f qNîaî c k�y
q cVnlðNf�� k f q 5 � 5¡��� �N� ÷ s n �]k ðNf�� kÌq cinÊ� k n�f¡ndn k h m n k6î
npc
÷Sc�cin�w�n�f y npð kAîvk ��w�u kÊydsQmQm cVbdn/w y w q u�cVh m z k n k 
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�/ð k9mOk bor cFbdh�f q u k cVr	uxcFh m z k n k h�fFugðQw qQk�y w�h s z�f¡npcVb y w y
e k�qQk bpfVz�z{� ydmOk uxwR? k6î w q n k bph y cirWf é���æ¡å4èVæiå � �½npð k bgf¡npw{c
cVr]npð k npw�h k w�n2npf�4 k6y ndc y w{h s z{fin k f � cFb 4�z{cFf î f qOî ndð k
npw�h k w�nÊnpf�4 k�y npc kxìvk u s n k ndðOf¡n � cVbI4�z{c�f î c q f q fFu�n s fiz
y � y n k h*

�/ð k5mOk bor cFbdh�f q u k cir�cinpð k b y w{h s z{findcFb y �¡fVbdw k�y u�c qví

y w îvk bgfi÷Qz{� � hÝc y ndz{� îvk�mOk�qNî w q e!c q npð k w{bWnpw{hÝw q eÊfFu�u s bpfFux�
npc&npð k b k fVz y � y n k h*
FoQcFb kxì fih m z kV�S� h
÷Qbgf � ndð k ÷Qw q fVbd�
npbpf qNy z�findw q e/uxcVb k cirNt�w{hn9Êt � ðOf y f y z{c ��î c �½q cirvc q z�� c ndc
õÊnpw{h k�y�� ÷ s n]ndð k z k � k zQcir îQk npfVw{zOf qOî fVu�u s bgfVux� m bpc¡��w îQk�î
÷�� � h
÷Qbgf7h k f qOy w�n!w y ÷ k6y n sNydk�î r cFb 1 æ�é(�h�$�Óæ%�'���<C ndð k� cVbI4�z�c�f î ÷ k r cFb k2sNy w q e f hÝcVb k�îvk npfVw�z k6îÖ� fVu�u s bgf¡n k u�cVb k






u�cVh m w{z k b kxìvk ^½^ ; dVí ÷Qw�n ^½^ c � í ÷NwÂn eU&(& �v
�õ�K�
�� eU&(& c 
���
Á�
c m ndw{hÝw y findw{c q í q c qQk e m b y î u hÝh s ngu fiz{z�fVz{z &lw m c fiz{z fiz{z fiz{z
npw�h kH�Óy � �v
 � � � õ c�d � ;<u � � ��;Võ 
Võ d ;F��; KiõV� u d�d 
Võ�K õ ���
y z{c ��î c �½q � õ � � u�
�
 KiõVõ d �F� �iõ�; ��u%
 c K � d �V� d<c �

��fV÷Qz k�� �'` k bor cFbdh�f q u k uxcFh m fibpw y c q cVrÌ�¡fibpw�c sNy c m ndw{hÝw y findw{c qOy cVr!t m fibgu t s z{w�h�f�9Êt k h s z{findw{c q hÝc îvkA� w�ndð"ndð k
: 9�56� � �v�,.¡� m bpcVeFbpfVh*
7�/ð k w qQmQs nÌw y f � �.cOM � ` |35 w{h�fie k npðNf¡n î c k�yAq cin
u�cVh m b k�ypy ��k z{z`
 ��kxìvk2� w y npð k&q f¡ndw{� k
kxìvk u s npfV÷Qz k 
 � ^½^:; dií ÷Qw�n � w y oQcFbon k ^½^ K�
 c�� +ñt�;F}l��� � c m ndw{c qNy � ������� ��� � � ���Q�F���  �- ��� � ���Q� �N�;K��63UF � � ; dVí ÷NwÂn(� �®� ^½^
c � í ÷Qw�n �ÞsNydk�y ���v� �N�;K��A3 �i� -i  . �l� ndð k e	&(& � k b y w�c qNyÊsNydk ��� � �6� �¡�   �  ,- ��� � .�� � �N�v
 � 9 m ndw{hÝw y findw{c qNy�� fVb k � � e m b y�� �
y u�bpfinpugð ydk n5cir!e m b y7� � c 
 d � � �xî u � � îvk u�c îvk u�fVugðNw q e � � c 
 � � � � hÝh s npu � �ßï�ï�} ndbgf qOy z�f¡npw{c q u�fFugðQw q e � � d � � � fVz{z � �
e m b y & î u &lhÝh s npu �6� &lw m c � � sNydk oQcVbdn k ^½^ j�ya���'�?ãxç 1 çdæ2!pãgè��vç �%�Oæ 1 �$���-�{é>�����Óæ��Qé � npðQw y w q uxb k f yok6y z{w q 4 í npw�h k uxc qOy w îvk bpfV÷Qz{���(

�/ð k ðQc y nAw y f�t sNq }�z�ndbgf í�� ^]b k f¡ndcFb �e� ;vu&ïO=��&}	zÂnpbpf�tv`~_	ò�^ � K � � M � �Wí u�fVugð k f qOî ��K�;7ï � cir½ò�_lï � b sQqQq w q e
t�cVz�fibpw y 
#


� ï5w mNy �7cVblï$��t#�(
~ï�w mOy �9n�� m w�u�fiz{z{�ÝðNf y f y z{c ��î c �½q cir
� �V�9npc5�V�V�9ndw{h k6yx� f qNî ï���t ydk � k bpfVz�ndðQc sNy f qNî ndw{h k�y 

t�w{hÝöd^/t�uxz�fVw�h y f y z{c ��î c �½q cir�fVbdc sQqNî7� �F�Anpw�h k6y 

` k bdr cVbph�f q u k w y fluxbpwÂnpw�u�fizVw ypydsQk w q uxcFh m z k n k h�fVugðQw qQk

y w{h s z�f¡ndw{c q � � w�npðßf7b k fiz � cVbI4�z�c�f î uxc q ngfiw q w q e&÷Nw�z{z{w{c qNy
cVb�ndbpw{z�z{w{c qOy cVr�w qNy ndb s u�npw�c qNy�����k�î c q cVn � f q n4npc!ðOf�� k npc
� fVwÂn î f�� y r cFb4fÊb k�yds z�n>
�ö?r¸f�n�� m w�u�fVz � cFb 4�z{cFf î w y c q z�� � �
hÝw q�s n k�y c q ndð k b k fiz�h�fVugðQw qQkV� npð k�q f y w{h s z�f¡ndcFb y z{c �/í
î c �½q cVr d �F�5npw�h k6y � c s z î uxcVbpb k�ydm c qNî ndcÞø sNy nÝc¡� k b f
î f��ßcir y w{h s z�f¡npw�c q npw{h k 
ë_ y f q f y w îQki� w�r ��k ðNf î w qví
y npb s uxndw{c q ndbgfVu�w q eUc q r cFb ndð k � ðNcVz k npw{h k npðNf¡n � c s z î
e k�qNk bgf¡n k fVbdc sQqNî ��
 K
� � cVr î f¡npf#


+ k ðNf�� k fVz{b k f î � î w y u sOydydk�îlmOk bor cFbdh�f q u k w ypyosQk6yb� w�ndð
b k6yomSk uxn�ndc!t m fibgu/t s z{w�h�f k fVbdz{w k b�w q ndðQw y�m f mOk b���w qNy npb s u í
ndw{c q îvk uxc î w q e"f qNî u�fFugðQw q e � � c 
 � � � w q z{w qNk f ydydk h
÷Qz k b
k �¡fiz s findw{c q r sQq uxndw{c qNyn� � c 
 c � � e k�qQk bpfVz mQs b m c yok b k eVw y n k b
fVu�u k�ypyy� � c 
 d � � f��VcFw î w q e � z{c q e�ø s h mOy�� w q ðOf qNî z{w q e/npbpf mNy
� � c 
 K��/f qNî u�fFugðQw q eAnpbpf qNy z{findw{c qOy w q ndð k ï�ï�} � � d ��

�/ð k�mSk bdr cVbph�f q u kUk �¡fVz s f¡ndw{c q cir t m fibgu t s z�w{h�f�npc

î f¡n k ðNf y�sOyok6îÌy cVh k ÷Nf y w�u m bdcFeVbgfih y ÷ k w q e y w{h s z{fin k6î w q
9Êt k h s z�f¡npw{c q hÝc îvk � ��K���
H9 s bÊh�fVw q ÷ k�q ugðQh�fibI49w y f
uxcVh m b k6ydy w{c q f qOî9îvk uxcFh m b k6ydy w{c qÝm bpcVeFbpfVh*
�ö?n�b k f îNy w q
fÌz�fibpe k ÷Nz�cvu�4
cir¸npð k w qNmQs n � f qNî ndð k�q&sOyok6y npð k ÷R��w m �Êz{w í
÷QbpfVbd� � t k.� fVb î �i�F�V�<�Qnpc�uxcFh m b k6ydy f qNî2îvk u�cVh m b k�ypy ndðNfin
÷Qz{c�u�4 � f qOî ndð k�q uxcFh m fib k�y ndð k cVbpw{eVw q fVzQ÷Qz{cvu�4 � wÂnpð�npð k
îvk u�cVh m b k�ypyok6îßî finpf�
a�/ðQw y f��VcVw îQy h�f q � y � y n k h1u�fVz�z y
� c q z��7�Q� ��� w y�sNydk�îÖ� f qNî ndð k�q5q cin�h�f q �Ýndw{h k6y � � ðQw�ugð
� c s z îÝî w y npcVbdn]uxcFh m fibpw y c qNy � wÂnpðÝndð klî w{b k u�npz{� kxìvk u s n k�î
m bdcFeVbgfih � f qNî fiz y c sOyok6y f!z{cVn/cVr�h k hÝcVbp��

��fi÷Qz k��ëy ðNc ��y ndð k w q n k e k b f qNî h k hÝcVbp� mSk bdr cVb í

h�f q u k cVr�npð kÌy w{h s z�findcVb]w q 9Êt k h s z�f¡npw{c q hÝc îvk 
 | cin k
ndðNfinÝndð k5y z�c ��î c �½q w y!q cin&fUndb sQk�y z{c ��î c �½q¸�4y w q u k w�n
sNyok6y ðQc y n y � y n k h u�fVz{z y npc k h s z�f¡n k ndð k ngfibpe k n y � y n k h
u�fiz{z y 
[= k�q u k ndð k fFu�n s fiz y z{c ��î c �½q r cVblf
u�cVh m z k n k h�f í
ugðQw qQk2y w{h s z�f¡ndcFb � c s z î ÷ k ðQw{eVð k b.

^]z k fVbdz{�Êndð k c m npw{hÝw y f¡npw{c qNym�]k ðOf�� k/sNydk�î ðNf�� k h�f îvk

f y w{e q wR?Ou�f q n/w{h m fVuxn½c q ndð kÌmOk bor cFbdh�f q u k cir�npð kÌy w�h sví
z{findcFb��/ndð k c m ndw{hÝw ydk�îÞy w{h s z�f¡ndcFb½w y3c ndw{h k�y rÓf y n k blndðOf q
ndð k7sQq c m ndw{hÝw ydk�î�y w{h s z�f¡npcVb.
 �/ð k hÝc y nÌw{h m bpc¡� k h k�q n
uxcVh k6y r bpcVh npð k ïUï�} ndbgf qOy z�f¡npw{c q u�fVugðQw q el
 oNcVbAnpðQw y
÷ k�q ugðQh�fibI4 � npð k ï�ï�}'ndbgf qNy z�f¡ndw{c q u�fVugðQw q e�f qNî ndð k]îvk�í
uxc îvk u�fFugðQw q eÌðOf�� k f
ðQw�n í bpfin k cir�÷ k n ��k�k�q õ�

�võVõ#
 õ�	 

�/ð k ugðQcVw�u k cir�uxcFh m w{z k bWf qOî fibgugðQw�n k u�n s b kF�$c �ÊcFbY; dVí

÷Qw�n���fiz y c½ðOf y f q w{h m fFu�n��Önpð k eU&(& í u�cVh m w{z k�îly w{h s z�f¡npcVb y
� u s bdb k�q ndz{� c � í ÷Qw�n�c q z{�#��fVb k � s w�n k fA÷Qw�n y z{c ��k b�ndðOf q npð k^½^ c � í ÷Qw�nÌuxcFh m w{z k�îJy w{h s z�f¡ndcFb �q� ðQw�ugðJw y!y z{c ��k bÊndðOf q
ndð k ; dií ÷Qw�n y w�h s z�f¡npcVb.
��/ð k z�f¡ndn k b î wRr k b k�q u k w y�q cVn yds b í
m bdw y w q e y w q u k ndð k fVbpugðQw�n k u�n s b k �]k fib k&y w{h s z�f¡npw q e9ðNf y
h�f q �@; dií ÷Qw�nAc mSk bgf¡npw�c qNy f qNî ndð k ; dií ÷Qw�n!_ � ö2w y hÝcFb k
yos w�n k�î ndc m f ydy w q e!fVbdc sQqNî ; dií ÷Qw�n/��fVz sQk�y 

��fi÷Qz k � y ðQc ��y ndð k¤¶ c�f¡ndw q e í�m cVw q n mSk bdr cVbph�f q u k cir

t m fibgult s z{w�h�f j y 9Êt k h s z�f¡npw{c q hÝc îQk6� w�ndð&ndð k N w qQm fFu�4
÷ k�q ugðQh�fibI4_

�/ð k#¶ cFfindw q e í?m cVw q n mSk bdr cVbph�f q u k cir~npð kly w{h s z�findcVb�w y

y w{hÝw{z�fib�npc ndð k4: 9�56� � �Q�,.¡�!b k�yds z�n y 
 | cingfi÷Qz{� � ndð k &lw m c í
k�q fV÷Qz k�î � w q n k b m bdcvu k6îvs bgfizvc m ndw{hÝw y findw{c q � y w�h s z�f¡npcVb � f y
y z{c ��k b/ndðOf q ndð kÌq cFbdh�fVz~� k b y w�c qn� w�npð�fÝh�f¡npbdw ì&y w � k cir
� �V�F�v�5npðQw y w y m bdcF÷Nfi÷Qz{� îvsNk ndc[ðQc y n�ö í ^�fVugð k npðQbgf y ð í
w q e � ndð k &lw m c k�ìvk u s npfi÷Nz k w y ðNfiz�r�fVeFfVw q f y z�fibpe k f y npð k

c m ndw{hÝw y f¡ndw{c q kxìvk fiz{z &lw m c kxìvk fiz{z
KV�V� � Ki�V� ÷vr �x; d ÷Qr � �
npw{h k��Cy � � 
 �>d c � d �iõ d c 
 ��� u c u
y z{c ��î c �½q � ��;<u ��K�
 � � c u
� �V�F� �@� �F�V�
npw{h k��Cy � ;�
0u%
 �F�V��; ��K d ; � c 
�� d'�.c õ
y z{c ��î c �½q � c ��
 c u�K � � u%


��fi÷Qz k �v� o�z{c�f¡ndw q e í�m cVw q n mOk bor cFbdh�f q u k cVr�t m fVbpu�t s z{w{h�f
9Êt k h s z�findw{c q hÝc îvk5sNy w q e[ndð k@N w qQm fFu�4'÷ k�q ugðNh�fibI4'

^]cFh m w{z k b � f y ^½^ ; dií ÷Qw�n � � ÷vr � w y ndð k ÷Qz{cvu�4�w q e!rÓfVuxndcFb �
r cFb½cindð k b îvk npfiw{z y�yok�k ��fi÷Nz kH� 


q cFbdh�fVz¸� k b y w{c q �(
3+"w�npð f�÷Nz�cvu�4�w q e rÓfVuxndcFblcVr �n��� ðQw�ugð
sNydk�y f�z k�ypy¸k Q�uxw k�q n�fVz�eFcVbpw�ndðQh f qNî npðQbpf y ð k�y npð k u�fVugð k6y �
npð k�y w{h s z{findcFb mOk bor cFbdh y h s ugðA÷ k non k b���ndðNw y�yds eVe k�y n y ndð k
y w{h s z�findcVb j�y u�fVugð k b k�m z�fVu k h k�q n�w y b k z{findw{� k z{��hÝcVb kAk Q í
u�w k�q n2ndðNf q ndð k ðNfib î�� fib k 
 +"wÂnpðßf5÷Qz{cvu�4�w q e9rÓfFu�npcVbAcVr
; d ndð k�q f¡ndw{� k3N w qQm fVu�4
w y ðQw{eFðQz{�!c m ndw{hÝw yok6î y c!ndð k2y w{h í
s z�findcVb j�y�y z{c ��î c �½q w y½q cin�z{w 4 k z{�
ndc&÷ k f y eVc�c î f yD� w�npð
q cFbdh�fVz � z k�ypy�í c m ndw{hÝw yok6î!m bdcFeVbgfih y 

ö q"m bpc�?Nz{w q e ndð kJy w{h s z�f¡ndcFb � ndð k uxbpw�ndw�u�fVz m ðNf ydk�y w q

npð k5y w{h s z�f¡ndcFbÌfib k � � f��Ìndð k h�fVw q b sQq S î w ydm finpugðßz{c�c m~�
� ÷'�	ïUï�} î f¡ngf&fVu�u k6ydy�� � u.�	w qNy ndb s u�npw�c q�îvk u�c î w q e � f qOî
�Cî � î�í u�fFugð k z{cFf î f qOî
y ndcFb k 
 � f���f qNî*� u2��fib k�î wRQ�u s z�n�ndc
c m ndw{hÝw yok f q �
hÝcFb k 
 � ÷'�]w y uxcFh m z{w�u�f¡n k�î ÷ k u�f sNydk cir�ndð k
q�s h
÷ k b�cir4ugð k u�4 y b k � s w{b k�î ÷ k r cVb k fiz{z{c � w q e k fVugð î f¡npffFu�u k6ydy�� ÷ s n4w yWy npw{z�zQf q fib k f � ð k b k c m ndw{hÝw y findw{c qOy u�f q ÷ k
h�f îvk��VydmOk uxw�fiz{w y w q e�÷�� î f¡npf y w � kx�ÓsNy w q e	n k h m z�f¡n k�y �~h�f��
ð k z m ð k b k-� f qNîk� w�ndð�npð k u�fVugð k�y ��
 �Óî ��u�f q�m bpcV÷Ofi÷Qz{�
÷ k
c m ndw{hÝw yok6îUy cVh k.� ðNf¡n2÷�� sNq w�r ��w q e7npð k9îví u�fVugð k f qNî�kxí
u�fVugð kV�vy w q u k npð kAî�í u�fVugð k w ya� bpwÂn kxí ndðQbpc s eVðb


+"wÂnpð f y z{c ��î c �½q cVr9fibpc sQqOî �i�F� ndc c �F� npw�h k6yx�
npð k!y w{h s z�findcVb/w y u�cVh m fVbpfV÷Qz k ndc&cVndð k b y npfin kxí cir í ndð kxí fibdn
y w{h s z�findcVb y 
 �/ðQw y w y îvk�ydm w�n k npð k u�cVh m z k�ì w�n�� cVrÝndð k
w qNy ndb s u�npw{c qvíºyok n�f qNî ï�ïU}"fibgugðQw�n k u�n s b k ��ndðNw y uxcVh m z k�ì�í
w�n��Uh k f qNy ndðNfinÌndð k b k e s z�fVb2w qOy npb s uxndw{c qJm findðßw y � s w�n kz{c q e � f qNî ndðNfin]w�n4w y z{w 4 k z��ÊnpðNf¡n �]k fib k r b k � sQk�q ndz{�!hÝw ypyoíw q e
w q npð k ö í u�fVugð k 
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�/ð k w{h m z k h k�q npf¡npw{c q cirOndð k t s z�w{h�f�}	z�ndbgfFtv`~_lò½^[uxcVh í
m z k n k h�fVugðQw qQkÌy w{h s z{findcFb½ðNf yÊy c&rÓfVb m b k6yok�q n k�î yok � k bgfiz
h�fiø�cVbÝugðNfiz{z k�q e k�y��4îvsQk ndc�ndð k uxcFh m z kxì w�n�� cVr�npð k }�z í
npbpf�tv`~_	ò�^ öotv_-f qNî ndð k z�fVu�4acVr
w q r cFbdh�findw{c q c q w�n y
z{c ��k b í z k � k z yds ÷ íºy � y n k h y 
O+ k ðNf�� k w q u�cVb m cFbpfin k6îJydk � í
k bpfVz qQk.� y npbpfin k eFw k�y w q cFb îvk b�npc&w{h m bpc¡� k ndð k b k f î fi÷Qw{z í
w�n��Ýf qNî S�cVb]b k z{w{fV÷Qw{z{wÂn��2cVr¸ndð kÊy � y n k h � w q uxz sNî w q e2ð k f���w{z��
cF÷vø k uxn í cVbpw k�q n k�î w{h m z k h k�q ngf¡ndw{c q ndc�w{h m bpc¡� k hÝc îQs z�fib í
w�n��9f qNî b kxí?sNyokV� h�fFugðQw qQkxí f ypy w y n k6îÝîvk u�c î w q e � npð kAsNydk cVr
w q z{w qQk f ypyok h!÷Nz k bÖr cVb�uxcVh mNs npfindw{c q fVz¡w qNy npb s u�ndw{c q�k �¡fiz s f í
npw�c q~� f y npb k fihÝz{w qQk�î ndbgf m fibgugðQw�n k u�n s b k w�h m z k h k�q npfindw{c q
f qNî `4òP9�ï.z�w{÷Qbgfibp� k h s z�f¡npw�c q 
~_[h�f¡ø�cFb qNk>� r k fin s b k w q
fAu�cVh m z k n k h�fVugðNw qNk/y w{h s z{findcFb�w y npð k u�f m fV÷Qw{z{wÂn��Ênpc î � í
q fVhÝw�u�fiz{z{��z�c�f î w q f q 9Êt k h s z�f¡npw�c q hÝc îvkV�2� ðQw�ugð � cVbI4 y
npcVe k ndð k b � wÂnpð!f�hÝw q w{h�fiz q�s u�z k�sNy z{cFf îvk�î r bpcVh òD9�ï f¡n

õ



y w{h s z�f¡n k6î ÷Sc�cin�npw�h k 
eoNcVb mSk bdr cVbph�f q u k w{h m bpc¡� k h k�q n �
�]k ðNf�� k w�h m z k h k�q n k6î u�fVugðNw q eßcir k�ì�mSk�qOy w{� k uxcFh mQsví
npf¡npw{c qNyÌmOk bor cFbdh k6î ÷��Jnpð kÞy w{h s z{findcFb��Ìw qNy ndb s uxndw{c q[îvk�í
uxc îvk�y�� � w qNî c ��k�î b k eVw y n k bAfFu�u k6ydy�� f qNî ï�ï�} ndbgf qNy z�f í
ndw{c qNy 
k+"w�npð npð k�ydk c m ndw{hÝw y findw{c qNy6�]k ðOf�� k fVugðQw k � k�î f
y z{c ��î c �½q cVr�÷ k n �]k�k�q �i�F�Êndc c �F�2npw�h k6y 
 � � k�q9y c �vmSk b í
r cVbph�f q u kP� w{z�zOb k h�fiw q f m bdcF÷Qz k h.r cVb/}�z�ndbgfFtQ_ | îQsQk npc
ndð k uxcFh m z kxì w�n��	cVrNndð k ; dií ÷Qw�n�öotv_ë÷ k w q e y w{h s z�f¡n k6îÖ� f qNî
ndð kÞk h m ðOf y w y c q b k z{w�fi÷Qw{z{w�n��5f qNî hÝc îvs z{fVbdw�n�� ��k ðOf�� k
npf�4 k�q w q c s b�f mQm bdc�fVugð�npc hÝc îQk z{z{w q e2ndð k öotQ_ 


��k u�f sNydkAîvk ÷ s eVeFw q e!cVr yds ugð5f y w{h s z�f¡ndcFb � ðQw{z k b sNqví
q w q eÌfAz{c q e2w qNy npb s u�ndw{c q ydk � sQk�q u k-� k 
 e#
 � f q 9Êt ÷Sc�cin(��w y
m cVn k�q npw{fVz{z��U� k bp� î w�Q�u s z�n � �]k ðNf�� k w{h m z k h k�q n k6îUydk � í
k bgfiz � cFbonpð � ðQw{z k�y ndbgf¡n k eFw k6y r cVb5u�cVh m c qQk�q n í`� w ydk n k6y n í
w q eQ� yok�m fibgf¡n k z{� í u�fiz{z�fi÷Qz k w qNy npb s u�ndw{c q'k �¡fVz s f¡ndw{c q r sQq u í
ndw{c qNy�� n k6y n y w q �VcVz{��w q e y � q ndð k ndw�u�f ypydk h
÷Qz k b yok � sQk�q u k�y��f qNî ndð k n k�y ndw q e&cVrWndð k
k h s z{fin k6î `4òP9�ï-z{w{÷Qbgfibp�&c q f
b k fiz y � y n k h*
U�/ð k b k6y npbdw�u�n k�î ÷Sc�cVn!hÝc îvk6yk� ÷Sc�cin!r bdcFh
�S� 5 � /21 f qNî ndð k 9Êt k h s z�f¡npw�c q hÝc îQk ��fiz y c&ð k z m n k6y n í
w q eßf qNî îvk ÷ s eFeVw q e�÷�� mSk bphÝwÂndndw q eJndð kUy w{h s z�f¡npw�c q cir
y w{h m z k bWf qNî�y ðQcVbdn k b�n k6y n m bpcVeVbgfih y npðNf q w y4m c ydy w{÷Qz k ÷��
f5r s z{zP9Êt�÷Oc�cVn>
J_ h s z�ndw í z k � k z�ndbgfVu�w q e7rÓfVu�w�z{w�n�� � ðQw�ugð
u�f q ÷ k w qNîvk�mOk�qNîvk�q npz{�9fVuxndw{�¡f¡n k�î fVuxbpc ypy ndð k h�fiw qÞy w{h í
s z�f¡ndcFb]hÝc îvs z k6y w y fiz y cAw{h m cFbongf q n>
q+"ð k b k f!ðQw{eVð í z k � k z
cir îvk ngfiw{z~w y b k � s w�b k�î~�<��k ðNf�� k r c sNqNî w�n k6ydydk�q npw{fVzSndc w qvíuxz sNîvk npð k b k�yds z�n y cVrÖndð k	y npfin k ugðOf q e k w q � sQk6y npw�c q ndcA÷ kw q uxz sNîvk6î 


=�c ��k � k b � ndð k b k w y�y ndw{z{zvf y w{e q wR?Ou�f q n�fVhÝc sQq n�cVr � cVbI4
ndc m ÷ k'î c qQk ÷ k r cFb k npð k hÝc y n�uxbpw�ndw�u�fVz y ngfie k cVr
npðQw y
m bdcVø k uxn�u�f q ÷ k fVugðQw k � k�î � w q ndðQw y u�f yokayds u�u k�ypy r s z{z{�
÷Oc�cinpw q eJtv`~_lò�^ N w q�svìÖ� f qNî ndð k�q f q fiz{� y w q e�f � cFb 4 í
z�c�f î 
�ö q n k bph y cVrQr sQq uxndw{c q fiz{w�n�� � hÝw q w�h�fVz{z���u�c qNy cVz k f qNî
î w y 4 îQk ��w�u k�y h sNy n�÷ k w{h m z k h k�q n k6î � m c ypy w{÷Qz{�2b k � s w{bdw q ehÝc î w�? k�î&îQk ��w�u kÊî bdw{� k b y ndc ÷ k w q uxz sNîvk6î w q npð k 4 k b qQk zh� �
tvï�`�r sQq u�npw{c q fVz�w�n��ßh sNy n9÷ k w{h m z k h k�q n k6î w q npð kJ�Wí
u�fVugð k f qNî tv� y n k h ��sNy hÝc îvs z k�y���y npfindw y npw�u y uxcFz{z k u�npw�c q
rÓfVuxw{z{w�ndw k�y h sOy n y ndw{z{z/÷ k f îQîvk�î~� f qNî w{h m bdc¡� k�îßîQk ÷ s e í
eVw q eßw q r bgf y ndb s u�n s b k � m c ypy w{÷Qz{� w q uxz sNî w q eßf � �D: w q n k b í
rÓfVu k � îvk � k z{c mSk�î 
 jlk ÷ s eFeVw q e ndð k ÷Sc�cinÝcir2f�uxcFh m z kxì
kxì w y npw q e 9Êt9w y f q fVz{cVeVc sNy ndc m cVbdndw q e
ndð k 9Êt�npc�f y w{h í
w�z�fVb	÷ s n m cin k�q ndw�fiz{z{� k bpbdc qQk c sNy b k fVz�u�cVh mQs n k b y � y n k h7�
wÂnAb k � s w{b k�y fVz y c îvk ngfiw{z k�î 4 q c � z k6î e k cir/npð k 9Êt74 k b qQk z
f y3�]k z�z`
	�/ð k b k w y	yds b m bdw y w q eVz{� z�w�ndndz kAîvk�y uxbpw{÷ k6î c q npðQw y
uxbpwÂnpw�u�fiz m bpcvu k�ypy w q npð k t�w{hn9ÊtÝf qNî t�w{hÝöd^/tÝz{w�n k bgf¡n s b k 


9	ndð k bWr cFbdh y cir~r s n s b k3� cFb 4!w q uxz sNîvk6y w{h m z k h k�q npw q e
fA÷Qw q fVbd�Ìndbgf qNy z�f¡ndw{c q�� uxcFb k�j r cFb4w{h m bpc¡� k�î!mSk bdr cVbph�f q u k 
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