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`;_ual` 8lk mj`;a k��es k ayn s m g | g�� nporqp` x k suv n;npa �Ysug m k m s a�n _unpa�np| k |in(` s suv ����� ��� ��� xuk � ` vW2
_ s m@n x `pa krh _Dnpajn(` � �p| � s |�` x n giv np� k�v gi� m k aj_ `b|in x n krv m k�v _ `7a k np| � � ` g
xuk �u�ugix ` � ` h
a kr�Ysugihlg mj` h�x ` _ual` 8lk mj` �Ysuk s v ������������� xuk � ` v _ s m@n x `ba k�hT+1)�s m g | g�� n � x `-n x np_ m�n x `ba krh
�2� � xuk z k a g n hjk a s m g | gi� n x `u�

�k z gix ` � � npa�n � m k a 2�h m g � n xuk m krv _I` a k np| �uk � krhlh �pa g n _Dn}a�n^` &(��+ ~ suv n � n v n x n
xuk h `p� m � npa kd�Ysuk mj`ba �uk _I` hlh72 z k | krhjhlk m g _ ` xuk � ` v�su� g � n}o{qp` h ` t a k suv n(a krx k xuk � ` vW2
_ s m@n x `pa krh�gi� m k a � ` �uk � m@n x ` h _ k |i` �2� � mj`ba � ` s�2"hlk��uk � krhjh �pa g n � � | 6rv xugihlh `u~ k�hjh n � n v n x n
xuk h `p� m � npa k mj`ba � npa g n(m@n vTt 6�v _ ` hjh 2 z k |�n k ; k � s orqp` xuk suv n7�bajn �uxuk �3n v n xuk ` s mja�n h
np_ | g � npo � krh*v�s |�m giv 2ixug n h
�Ysuk m �rv a kr�Ysug�hjg mj` h�xuk � ` v�su�ug � nporqp` hjkrvwk | � n � m k�h �

��s mja�n v `pm g z}nporqp`�_unpa�n�n � ` � h m�a s o{q}` x n�_u|in}m@n}� `pa v n x k � ` vTsu�ug � npo{q}`�� ` g `�� n}mj` xuk
�Ysuk ` &(��+ � ` g _ual` 8lk m�n x `�_unpa�n s m g | gi� npa
`�_Dnpajn xug � v n xuk mjaj` � n x k�v�k��uh n}� kr�uh*kr�u�Ys n � mj`
�Ysuk nW_u|�n m@n}� `ba v n �2� � `pa g � gi� np| v�k�� m k�hjs _ `balm�n v�k�v+, a g n x gih mja g�tus!2ix n � ` v _Dnpa�m g | � n x n��
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� xugihlhjk a�m@nporqp` krh m@�;`baj�bn �ugi� n x n � ` v ` hjk � suk � � � np_ 2 m s |i` � np_ua k�hjk�� m�n s v n7a k 2
z gih qp` tugit | g `b�pa�� � � n h ` t a k n h _ k � m�` h�xuk � ` vTsu�ug � npo{q}` xuk m k�v _ `ya k np| � � qp`�np_ua krhjk�� m@n x n h
n h � npa�n � m k a 2�h m g � n hBx krhjk 8 �{z krg�hJx k�s v n � ` v�su�ug � nporqp` xuk m k�v _ `�a k n}| ~Ynp| 6rv�x k np|i� s �uh � su��2
x n v�k�� mj` h xuk a krxuk�h�xuk � ` v _ s m�n x `ba krh � � ` �D� n}| x ` � n}_ 2 m s |i` s v n t a k z k,g�� m�aj` xus orqp` x n
m k � � `b|i`b� g n�� ��� �Ysuk _ual` z � � n � n g�h _Dnpa�nd`(mja��}� k �b` xuk � ` v�s �ug � npo{qp` xuk m k�v _ `(a k np| 6
v ` h mja�n x n �

� ` � np_ 2 m s |�` 3 n gi� � ajn krh m�a s m s ajn xuk h `p� m � npa k k � npa x�� npa k s m g | gi� n x n � ` xukrhlkr��2
zp`b|�z givwkr� mj` x n _u|in}m@n � `ba v n xuk � ` vTsu�ug � npo{q}` 6 np_ua krhlkr� m@n x n � � hlgih m krv n;`b_ k a�n � g ` � np|
����� � �Ugi�Ys=; ~ hlkrs � � � | k ` k-s v n k<; m kr�uh qp` xuk m krv _I`;a k np| h qp` k ; _I` h m�` h � + `ba �Dv ~1`
n x np_ m@n x `ba �2� � �Ysuk 6 ` � npa x/� n}a k�xuk � ` v�s �ug � npo{qp` s m g | gi� n x `�_ k |i` hlgih m krv n 6�v ` h mja�n x `u�
� _ual`b_ ` h m�n x k�k ; m kr�uh qp` �2� ������� 6�xug�h � s m g�x n � ` �Dv x ` � np_ 2 m s |i`u�

� � np_ 2 m s |i` � � `baja krh _ ` �ux k � _Dnpa�m k � kr� m�ajnp| x `�m�a�n t np| � `u� � _ua k�hjk�� m�n ` xukrhlkr��2
zp`b|�z givwkr� mj` x nW_u|�n}m�n}� `ba v n xuk � ` vTsu�ug � npo{q}` x k m krv _ `Wa k n}| � ��h�x g z k a h n h � n v n x n h��Ysuk
� `ba v n v n hjs n npa �Ysug m k m s ajn h qp` k<; _u|i`pa�n x n h�k n h�xuk � gih � k�h�xuk _uaj` 8lk m�` n � np| g�h n x n h � �Bhjhlk
� np_ 2 m s |i` � ` t a k�xuk�hjxuk n � n v n x n xuk n � k�hjh `�np` v�k�g `u~pa krh _I` �uh �{z k |I_ `ba k z g m@npa
`�_uaj` t | k�v n
x n � ` � m kr� o{qp` � ` �2� � ~ n}m 6 n ��+
�Jxukrhlkr� zb`p|�z gix n �Ysuk _ k a vwg m k n�m�al` � n xuk�v�k��uh np� kr�uh�xuk
m krv _I`Wa k np| k�� mja k m@npa k � n h�x gih mja g�tus!2ix n h � `�������������� �

��v n�n{zpn}| g n}o{qp` x n _u|in}m@n � `ba v n x k � ` vTsu�ug � npo{q}` xuk�hjkr� zp`b|�z gix n 6 np_ua k�hjk�� m�n x n � `
� np_ 2 m s |i` % � � v�k m�` x `b|�`b� g n x k n{zpn}| g n}o{qp` s m g | g�� n x n�n hlhjg�v � ` v `�n hJv�k�xug o�� k�h a k np| gi� n x n h
h qp` v ` h m�ajn x n h�� ` � n}_ 2 m s |i`u�

��h � ` �uhlgixuk a�npo�� k�h �D� n gih�x `ym�a�n t np| � ` h qp` n}_ua k�hjkr� m�n x n h�� ` � np_ 2 m s |i` W � ��h _ k � m�` h
_ ` hjg m g zb` hUk
�uk �3n}m g zb` hRx n�_u|in}m@n � `ba v n h q}` xug�h � s m g�x ` h n hjhlgiv � ` v ` hls � k�h m � krh%xuk
vwk | � `ba g n h
n hjk a k�v xukrhlkr� zb`b| z gix n h�krv m�a�n t np| � ` h � s m s aj` h �
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�g z k a h ` h n h _ k � m�` h�krh m@qp` kr� zp`b|�z gix ` h�krv s v n � ` v�su�ug � nporqp` 	f! krv suv hjgih m k�v n
xug�h mja git s!2ix ` � - n hjg � n vwkr� m k ~�_Dnpa�n �Ysuk k�hjh n � ` vTsu�ug � npo{q}`�_ ` hjh n�` � `bala k ar~�m krv ` h(�Ysuk
m k a ` hjg�h m k�v n�� 2�hjg � ` xuk � ` v�su�ug � nporqp` k ` h _uaj`pmj` � `b|i` h �Ysuk^xu�rk�v hjs _ `ba�m k _Dnpajn �Ysuk
suv n � ` v�su� g � n}o{qp` xuk m k�v _ ` a k np|�_ ` hjh n ` � `baja k a�� & n h � qp` 6(h7,�g�hjh ` � + n}a�n �Ysuk `
hlgih m krv n hjk 8 n k � � g�kr� m k ~8` s m�a�n h � su� � g ` � np| gix n xukrh�h qp` �uk � krhlh �pa g n h � �kr� m�a k�xuk�hjh n h�k�h m�qp`u~
_ `ba k<;�krv _u|�`u~}` hfxug z k a h ` h%krh � np|�` � n vwkr� mj` h8�Ysuk _I` xuk�vLhjk a%� krg m�` h � �Bhjhlkrh�k�h � np|i` � n v�k�� m�` h
_ ` x krv hjk a k<;�k � s m@n x ` h
xuk � `ba v n krh m��}m g � n ~ hjk � ` � � k � k a v ` h m�` x `�` hjg�h m krv n�n � m k�hBx n hjs n
g��ug � g np| gi� n}o{qp`u~r` s�xug�� n vwg � n v�k�� m k ~ ` �uxuk ` hjg�h m k�v n xuk z k�hjk a �Dk<;=2 z k |�_Dnpa�n�n xug � g ` � n v�k�� m�`
xuk�v n gih m@npa k � n h ` s-vwkr�uh np� kr� h �

� _u|in}m@n � `ba v n7_ual`b_I` h m@n �uk�hjhjk m�ajn t np| � ` s m g | gi� n7` �2� � � ` v ` hlgih m krv n;� 2ihjg � ` xuk
� ` v�su�ug � nporqp` k n � a krh � kr� m@n suv n h 6 a gikyxuk � n v n x n h��es k�g�v _u| krvwkr� m@n v _ual`pm�` � `p|i` h��Ysuk
_ k a v�g m krv `w`p� k a k � g�v�k�� m�` xuk � n � n gih�xuk � ` v�su�ug � nporqp` � ` v �3npajn � m g n h�xuk�t n �ux n��

�Bhlhjk � np_ 2 m s |i`T� n ��s v nWa k z gih q}` tugit | g `b�pa�� � � n h ` t a k�xus n h �pa k n h a k |�n � g ` � n x n h � ` v
� ` v�su�ug � nporqp` k�v m k�v _ `;a k np| � � _ua givwkrg ajn-mja�n}m�n xuk � npajn � m k a 2ih m g � n h � ` v�su�uhWxuk s v n
� ` v�su�ug � nporqp` 	8! � � � n hlk � su� x n �pa k n m�ajn}m@n x ` h n h _ k � m�` h x n a k�xuk;xuk � ` v�su� g � n}o{qp`
�uk � k�hjh �}a g ` h _Dnpajn�_ual` z k a suv n � ` v�su�ug � nporqp` x k m k a vwgi�!2�h m g � n �Ysuk 6 n � npa k � m k a 2�h m g � n,_ua g���2
� g _Dnp| xuk�hjgih m k�v n h�x k m krv _I`ya k np| �

��x g � g ` � np| v�k�� m k ~ � ` �D� np| x ` � np_ 2 m s |�`u~ suv n,m k � � `p|i`b� g n xuk a krxuk��Ysuk _uaj` z � � n � n gih
xuk � ` v�s �ug � npo{qp` � ` v �3npajn � m g n xuk�t n �ux n hlkrvwk | � n � m@n�n}` h � n � n g�h*xug�h _ ` �ugit g | g�� n x ` h _ k |�n
_u|in}m@n � `ba v n 6 n}_ua k�hjkr� m�n x n � �Bhjh n�m k � � `p|i`b� g n 6 n �B!�& '7� � � � � � ��� � �����f� � � � � � ��� � � 	 �&)
� s98 ` h � n � n g�h _ aj` z gix ` h _I` xuk�v hlk a s m g | gi� n x ` h _Dn}a�n ` m�ajn �uh _ `ba�m k7x k m�aj�}� k �p` xuk np_u| g 2
� npo � krhwv�s | m giv 2ix g n � ��krhjhlk � n}_ 2 m s |i` 6 � krg m�n s v n t a k z k n}_ua k�hjkr� m�npo{qp` x ` �B!�& k n h
� npa�n � m k a 2ih m g � n hJ�es k _ k a vwg m krv `Tm�ajn �uh _I`ba�m k�x k�x n x ` h v�s | m giv 2ix g n � ` v `W� suxug ` k z 2ixuk `u�
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#��$#��7� ��* A"��5T� - ��H )+- �.� ) � ) H % � ' ���[�� "!/�G08� * H )�-2* ��U )+-2*
�Bv s v hjg�h m k�v n xug�h mja git s!2ix ` x k m krv _I`�a k np| ~ n h m�npa k � n hR�es k _ ` xukrv hlk a krh _I`baj� xug � n h

` s _ k a g ,exug � n h �@� k �3n v�x gi� n vwg � n vwkr� m k _Dnpa�n � n x n � ` x ` k _I` hjhjg z k | vwkr� m k�hlk � ` v�s �ug � n v
� ` v m@n}a k � n h,�Ysukwk<;�k � s m�n v krv ` s mjaj` h�� ` x ` h � �Bhlh n7n m�a g�tusug o{qp` xuk m@n}a k � n h n xug z k a h n h
v � �Ysugi� n h � a g n�n �uk � k�hjhjg�x n xuk�xuk�xug z k a h ` h m g _ ` h�xuk�k�h � np|i` � n v�k�� m�` hB� q}` k ;�gih m kr� m k�h _Dnpa�n
np_ | g � npo � krh m krv _I`�a k n}| xuk*v � �Ysug�� n �u�ug � n � �Bhlhjkrh m g _ ` hRxuk k�h � n}|i` � n v�k�� mj` k�h m@q}`�| g�h m@n x ` h
n t n g ; ` 	 ����	 �p�b�b� � "

$ � �Bh � np|�` � n vwkr� m�` x k m@npa k � n h xuk�� m�aj` xuk^suv � ` x ` ' k�h � n}|i` � n v�k�� mj` |i` � np| ) � �Bhjhlk
k�h � np|i` � n v�k�� m�`�m�n v�t 6rv krh m@� _ua krhlkr� m kykrv � ` x ` h �u�ug � ` h ~ v n h�krv hjg�h m k�v n h�xug�h�2
mja g�tus!2ix ` h�v�sug m�n h z k��rkrh�s v n � `e`ba x kr� nporqp` k�� mja k ` h�xug z k a h ` h�krh � np|�` � n vwkr� mj` h |�` 2
� n gih�6��uk � k�hjh �}a g n��

� � &-g �bajnpo{qp` x k m�npa k � n h�kr� mja k,� ` x ` h ' k�h � n}|i` � n v�k�� mj`y�b|i` t np| ) �

3 � �Bh � np|�` � n vwkr� m�` x n h�v�k��uh np� kr�uh�krv s v | g�� ��x k � ` v�su� g � n}o{qp`u�



� W

�Bhlhjk�� |�m g�v ` k�h � n}|i` � n v�k�� mj` 61s m g | g�� n x `�_unpa�n��3npajn � m g a � ` v�su�ug � nporqp` kr� m�a k n h m@npa k 2
� n h*xukr� m�al` xuk�suv � ` x ` k�krv � ` x ` h xug � k a k�� m krh � �
v hjg�h m krv n h xuk m krv _I`�a k np| xugih m�a gitus!2 2
x ` h ~8n k<;�k � s orqp` x n h m@n}a k � n h,k n kr� m�a k �3n x n h,v�k��uh np� kr�uh�xukr� m�al` x `-| g�v�g m k�x k m krv _I`
n hlh ` � g n x ` 6�xuk �ba�n �uxuk�giv _ `balm Mp� � g n � �ekr�ux `�n hlhjgiv ~ `Wm krv _I` kr� mja k�suv nTm@npa k � n � `b|�` � npa
suv n vwkr� h np� k�v � n � |in xuk m�a�n �uhjvwgihlh qp` k n,m�npa k � n xuk�h m g�� n}m��pa g n k � k m g z}n v�k�� m k a k � krt k a�n
vwkr�uh np� k�v xuk z kThlk a�| givwg m�n x `u� �
hlhjk m krv _ ` 6 � ` � � k � gix `w_ `ba�����	�� � ����	 	 ��� ��� ' n}m�ajn h `
�Dv n �uv ) �

�ek � su� x ` 	 !���� 	 � � ~ � `pa v np| vwkr� m k�krhlhjk m k�v _ ` 6Wxug z g�xugix ` krv � v n g `ba k�h � ` v _ ` 2
�uk�� m krh�"

� � ' � * �G0 ) U )C' �� "!�� � !%krv _I` �uk � krhjh �pa g ` _Dnpajn n n}_u| g � nporqp`�� k a�n}a k � `b|�` � npa � n � |in xuk
mja�n � hjvwgihjh qp`yn v�k��uh n}� krv 0

� � ' � * �G0 ) � 5T� � !%krv _I` �Ysuk n vwkr�uh np� krv | k z}n�_Dnpajn,�3n � � npa1n � krhjh `�np` vwkrg ` xuk � ` v�s�2
� g � n}o{qp`ynp_ ,bh�hjk a kr��� | krg a�n x n 0

� � ' � * �G0 ) � ' � -(* H � *,* !�� � !8k�v _ ` �Ysuk n v�k��uh np� krv | k z}n�_Dnpajn hjk a mja�n �uhlv�g m g�x n � `
x gih _ ` hlg m g zb` xuk � ` v�su�ug � nporqp` 0

� � ' � * �G0 )V)�- � '�) Uj� � !%krv _ ` �Ysuk
6 �3n h mj`�_unpa�nW_ual` � krhjh npa�n vwkr�uh np� k�v � ` � ` x ` x krh�2
m gi� `yn � m krh�xuk �D� np| v�k�� m k �@� k �3npa � n�m@npa k � n xuk�h m g�� n}m��pa g n �

� � � � ��� � 	 ��� ��� ����� � 6 `�m k�v _ ` x `�_ g `ba � n h ` x n�� k ajnpo{q}`�_ k |�n�n}_u| g � nporqp` x n
vwkr�uh np� k�v k�hls n � `b|i` � n}o{qp` � n � |�n xuk,vwkr�uh np� kr� h � �Bhjhlk m krv _I`ya k _ua k�hjk�� m�n suv m krv _I`
�3n h m�` _ k |�n np_u| g � nporqp` _Dnpa�n � k ajnpa n v�k��uh n}� krv k ` m krv _ ` _Dnpajn k�hjh n vwkr� h np� k�v hjk a
� `b|i` � n x n � n � |�n xuk�vwkr�uh np� kr� h�x ` hlgih m krv n �

� ��` � � � ��� � 	 ����� � a k _ua krhlkr� m@n `�m k�v _ ` �Ysuk;suv n v�k��uh np� krv �3n h m�n�_Dnpajn hjk a
a krv ` z g�x n x n � |�n�_ k |�` xugih _I` hlg m g zb` x k � ` v�su� g � n}o{qp`u� ��suv � n � n}| xuk � ` v�s �ug � npo{qp`�_ ` � m�`
nw_I` � mj`u~ n vwkr�uh np� krv _ua k � gih n krh _ k a�npa�_I`ba�` s mja�n h�v�k��uh n}� kr�uh�v n �ux n x n h _ k |�` vwkrhlv `
� ` x ` 0 8 � k�v s v � n � n}| � ` v _Dnpalm g | � n x `d_ua k � g�h n � ` � � `baja k a � ` v vwkr�uh np� k��uh�v n �ux n x n h
_ `ba�` s mjaj` h _ aj` � krhlh n x `ba k�h m�n v�t 6rv �

� � � � ��� ��	 � � � � � �	� 	 � �
� � 6 `Wm krv _I` �uk � k�hjh �}a g `w_Dnpajnyn vwkr� h np� k�v hjk a v n � x n x n
np_ ,bh m k a hlgix `,a k m g a�n x n x n � |�n�� � � � � ��� � 	 � ��� � � ���
� 6 ` v ` � m�n � m k�xuk m krv _ ` � k � k�hjh �pa g `
_Dn}a�n �Ysuk ` h*x n x ` h a k � krtug�x ` hJhjk 8 n v _ aj` � krhlh n x ` h*k n kr� mja k �bn � n�np_ | g � npo{q}` x krh m gi� ` hjk 8 n
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_Dn}a k orn | g zea kTx k�k alaj` h � + npajn k<;�k � s m�npa krhlh n m@n}a k � n�~O` h�x n x ` h�xuk�kr� mja�n x n h qp` xug z gixug�x ` h
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suv �}a tug m�aj` xuk n � krhjh ` k�suv � ` � m�al`b|�n x `ba
xuk mja�n �uhlv�g�hjh qp`u�
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��krhlhjk _uaj`pmj` � `b|i` ~ � ` x ` h�� nya krx k,h qp` xugih _I` h m�` h�k�v suv n �uk |U| , � g � `u� � s n �ux ` suv
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m krv xug a krg mj` xuk m�ajn �uhlv�g m g a c�su�ug�x n xuk�h�xuk m krv _ `u� � _ ,bh�g�hjh ` ~U` � ` � m�al`b|�n x `ba xuk
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hlk a z gih m@n � n � � s a�n � � � � � _ a givwkrg a�n,�ba�n � xuk�xug z g�h qp` 6�t n hjk n x n � `W� n}mj` x `wn � k�hjh `
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��v n(` s m�ajn ` tuhlk alz}nporqp` giv _ `balm�n � m k 6 �es k `;_uaj` � k�hjh ` xuk n}a tug m�a�n}� krv _ ` xuk hjk a
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��h ` s mja�n h � |�n hlhjkrhR� q}` h qp`�a k | k z}n � m krh _Dnpajn�n � ` v�su�ug � nporqp` xuk m krv _I`�a k np| � � m 2 m s |i`
xuk � s a g ` hlgix n x k ~un � n}m k �b`ba g n xuk�hjk a�z g or`�� 	 � 	 � �� � � � 	 �|� � � � 6�s m g | g�� n x n�_DnpajnWnp_u| g � n}o � krh
` � xuk�� qp` hlk m krv v�sug m@n gi� � `pa v npo{qp` h ` t a k `dm�a�� � k �b` ' � `ba v n}| vwkr� m kWk�v a�n 8 n x n h ) k n
� � � � � ��	 � ��	 � 	 � � � ��� � q}`^np_ua k�hjk�� m�n �bnpa�n � m g n h��ukr� � suv n k6 n xuk v�k�� `ba �Ys n}| gix n xuk
xuk�� m�a k n h�xug�h _ ` �!2 z krg�h � �Bv � n h ` xuk � ` � � k�h m g ` � n vwkr� mj`u~On h � 6 | s |in h�xukrhlh n � |in hjhlkTh qp` n h
_ua givwkrg a�n h n hlk a k�v xuk�h � n}alm@n x n h �

 `�_ ` � m�` xuk z g�h m�n x n�_ k al� `pa v n � � k
xuk m k�v _ `�a k np| ~ n�m k � � `b|�`b� g n �B!�&�6 n xukr�Ys n x n
_Dn}a�n�`,� `ba �uk � givwkr� m�` xuk�hjk alz g o�` hJt � hjg � ` h _Dnpajn hlgih m krv n h
xuk m krv _ `�a k np| xug�h mja git s!2ix ` hBkrv
�pa k n h � k `b�bajn � � n v�k�� m k�xugih m@n � m krh �

#��RQ8� O � �/��57�T�� "!��
�Bv�t `bajn ` �B!�& _uaj` z kr� � n � n � n gih�xuk m k�v _ `da k np| �Ysuk _I` xukrv hjk a s m g | gi� n x ` h�� n

mja�n �uhlv�g�hjh qp` xuk vwkr� h np� k��uhBxuk m krv _I`�a k np| ~ k | k xug � k a k t n h m@n � m k�x n�_u|�n}m�n}� `ba v n xuk � ` v�s�2
�ug � nporqp`y_uaj`p_I` h m@n �ukrh m@n x gihjhlk a�m@nporqp`u� �"hlh `�_I`ba �Ysuk�k | k � ` g _ual` 8lk m�n x `w_Dnpa�n hjk a s m g | gi� n x `
k�v a k�xukrh,v�s | m g 2 � `b_;� k `b�bajn � � n v�k�� m kyxugih m�a g�tus!2�x n h�ky� qp` krv � | suh m k a h�xuk m krv _ `-a k np| �
� _ |�n}m�n}� `ba v n�_uaj`b_ ` h m@n ~ n hjhlgiv � ` v `�` �B!�& ~ 6�t n hlk n x n k�v xug z k a h n h � n v n x n h ~ v n h `
�!2 z k | xuk a krx k,� qp` 6,� k � k�hjh �pa g `�_ ` gih�� qp` � �wal`pm k n vwkr� m�`u�
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� npa �Ysug m k m s ajn �Ysuk 6 _ual`b_ ` h m�n �ukrhlhjk mja�n t n}| � ` t n hlkrg n 2"hjk�krv suv n gi� � ajn 2"k�h mja s m s a�n
xuk�h `p� m � npa kTk � npa x/� npa kTt krv�xuk �u�ugix n�� � t n hlk�xuk � npa x/� npa kTs m g | g�� n x n � ` xuk�hjkr� zp`b|�z g 2
vwkr� m�` x nw_u|�n}m�n}� `ba v n xuk � ` v�su�ug � nporqp` x k m krv _I`wa k np| 6�suv � | suh m k ar� ��v � | s h m k a � ` ��2
hlgih m k�xuk�suv n � `b| k o{qp` xuk � ` v _ s m@n x `pa krh n s m � � ` v ` h*�es k�k�h m@q}` �Dhlg � n v�k�� m k � ` � k � m�n x ` h
_ `ba s v nwa krx k�xuk np| m�` xukrhlkrv _ k�� � ` k mja�n t n}| � n v � ` �98lsu� m�n v�k�� m k _Dn}a�n n a krh `b| s orqp` xuk
_ual` t | krv n h 	 - ��	 �}�b�b� � � � � ` �uk ; q}` k�� m�a k ` h � ` x ` h�6 � krg m@n�_ `ba a k�xukrhdxuk � ` v�su� g 2
� npo{qp` xuk np| m�` xuk�hjkrv _ kr� � ` ~ m�n gih � ` v `w` � n h m k���g �3n tug m � m � k a �uk m 	 ) ��� 	"	 � ~ & � a g��uk m
	 - �� 	 %�� k �2� � �

� ` � | suh m k a s m g | gi� n x `�_Dnpajn x krhjk�� zb`b| z g�v�k�� m�` x n�npa �Ysug m k m s a�n�_uaj`b_ ` h m@n ~ � n x n � ` x `
6Bsuv � ` v _ s m�n x `ba +1)^v ` � `b_uaj` � k�hjh n x `u� � m k � � `b|�`b� g n xuk a k�xuk
s m g | g�� n x n 6 n �2� � x k z gix `
np`�a k��es gihjg m�`�_ a 6 z g ` x `�_ual` 8lk mj`���������� � � �Bhjhlk a kr�Ysug�hjg m�` x k z k 2"hlk � xugih _I` � gitug | gix n xuk xuk
np| m@n�|inpaj� s a�n xuk�t n � x n k,k�h � np|�n t g | g�x n xuk�x n h a k�xukrh �2� � �

� ��n gi� � a�n 2�krh mja s m s a�n xuk*h `p� m � npa k k�h � `b| � g�x n t n hjk�g n 2�hjk*k�v _ |�n}m�n}� `ba v n hUxuk*h `p� m � npa k
| g zea kWk ; g�h m kr� m k�h � � krh � `b| � n xukysuv hlgih m krv nd`b_ k a�n � g ` � np|�| g zea k ~ � ` v hjs _ `ba�m k ndm krv _I`
a k np| k��Ysuk � `ba �uk � k�hjhjk�suv ny�pa�n �ux k z}npa gik�x n xuk�xuk,hjk alz g o�` h��es k _ ` x k a g n v hjk a s m g | g�� n x ` h
_Dn}a�nW` xukrhlkr� zb`b| z givwkr� m�` x ny_u|�n}m�n}� `ba v n x k � ` v�su� g � n}o{qp`�� ` gOsuv n vwk m�n x `w_ aj` 8lk m�`u�

!%kr� x ` k�v z g�h m�n�n h _ k � mj` h � ` v ` xug�h _ ` �ug�tug | gix n x k*xuk�hjk alz g o�` h*k�v n �es m kr� gitug | gix n xuk ~
xuk � g�xugis�2�hjk s m g | gi� npa8` hlgih m krv n�`b_ k ajn � g ` � np| �Ugi�Ys=; 8ls � mj` � ` v np|i� s v n k<; m k��uh qp` xuk m krv _I`
a k np| x ` � � � | k ` �

�Lx k � g�h qp` xuk�s m g | gi� n}a*` hjg�h m k�v n �Ugi�Ys=; t n hlkrg n 2"hjk�� `W� n}mj` xuk�k | k�hjk a�n v _u|�n v�k�� m k
xug � su�uxug�x `,np| 6�v�xuk�hjk a suv#hlgih m krv n k�h m�� z k | k�x k � ,�xug �b`�� ` � m k n tIk almj`u� ��s mjaj` h1hjg�h m k�v n h ~
� ` v `�` � a krk - �  ~ � ` � m@n v m@n vTt 6�v � ` v.x g z k a h n h z}n � m@np� k��uh n �Ysuguk ; _I` h m@n hBv n h�x k z gix `
� vwkr� `pa xugih _I` �ugitug | g�x n xuk�xukWk ; m kr� h � krh,xuk m k�v _ ` a k np| ~ � qp` hlkWv ` h m�ajnpa�n v n xuk��Ys n x ` h
�ynp_u| g � npo{qp`W_ aj`b_ ` h m�n �

) ` v `W` hjg�h m krv n �Ug��es ; _Dn x ajqp` 6 � ` v _I` h m�`W_ `ba suv ��� � | k ` v ` � `p| 2 m g � ` � qp`y_ua k 2
k�v _ m��{z k | ~ � q}` hjk��ux `W_ `balm�n � m�`Wn x kr�Ys n x `y_Dn}a�n k ; k � s orqp` xuk m�npa k � n h*xuk m krv _ `�a k np| ~Y� ` g
�uk � k�hjh �}a g nwn s m g | g�� nporqp` � ` �98lsu� m@n xuk�suv n k ; m kr� h qp` xuk m krv _ `Wa k n}| �

�kr� m�a k n h k ; m kr�uh � k�hdxuk m k�v _ `�a k np| k<;�gih m kr� m krh ~�_ ` xuk 2"hlk � g m@npa�``��� � � 	�� ���b~�`
� ��	
� 	�� ��� k ` �Ugi�Ys=; ���C��� �

�kr� m�a kwk | k�h�krh � `b| � krs�2�hjk ` ���C��� � ` v ` k ; m kr�uh qp` x k m krv _ ` a k n}|Bn hjk a s m g | gi� n x n
� ` _uaj` 8lk m�` x k z gix `dn hjs n x gih _ ` �ug�tug | gix n xuk � ` v ` h `p� m � npa k | g zea k,k n x k � g�h qp` x ` _uaj` 8lk m�`
���[� � xuk gi� � `baj_ `bajnpa suv ��+B� � ` v �bajn �uxuk z}npa gik�x n xuk x k hjk a�z g or` h ~Jnp` � ` � m�aj�pa g ` x ` h
� ` � � `paja k�� m krh � ��hjhlgiv ~1z}�pa g n h�x krhjh n h aj`pm gi� n hW�Ysuk ` ���C��� _ual` z �(h qp` s m g | g�� n x n h _ k |�n
_u|in}m@n � `ba v n � � n � � s ajn 3 � $ _I` xuk�v ` h z k a�n gi� � a�n 2�krh mja s m s a�n xuk � npa x/� npa k � h `p� m � npa kTs m g 2
| gi� n x n 8lsu� m@n v�k�� m k � ` v ny_u|in}m@n}� `pa v n xuk � ` v�su�ug � nporqp`y_uaj`b_ ` h m@n �ukrh m@n xugihlhjk alm@n}o{qp`u�

� k<; m k��uh q}` x k m krv _ `�a k np|2���[� � 8lsu� m@n vwkr� m k � ` v ` hjg�h m krv nT`b_ k a�n � g ` � np| �Rg��Ys=;
h qp`�a k�h _ ` �uh � z krg�h _ k |i`�`p� k a k � givwkr� mj` x ` h hlk a�z g or` h t � hjg � ` h��Ysuk;hjk a�qp` s m g | gi� n x ` h _ k |�n
_u|in}m@n � `ba v n � n hjs n hjg�� � al` �ug�� nporqp`u~Im krv _I`pa gi� npo{q}`u~On}|i` � nporqp` xukWvwkrv , a g n kWgi� m k a � ` v�s�2
�ug � nporqp` � ` v n h m@n}a k � n h xuk m krv _ ` a k np| �es k hlk � ` v�s �ug � n v n}mja�n{z 6�hdx n npa �Ysug m k m s a�n
_ual`b_ ` h m�n � � �ynya k�xukf�2� � 6 a k�h _ ` �uh �{z k | �Dhjg � n vwkr� m k _ k |inWmja�n � hjvwgihjh qp` x n h�v�k��uh n}� kr�uh
k�� z g n x n h _ k |i` h _ual` � krhjh ` h�xuk m k�v _ `�a k np| xukJsuvL� ` x `�_unpa�n�_uaj` � k�hjh ` hfkrv � ` x ` h a k�v `pmj` h
n}mja�n{z 6�h�x nw_ |�n}m�n}� `ba v n xuk � ` v�su�ug � nporqp`u�

��h m , _ g � ` h n hlk � sug a�n t `ba x n v�krhlh n gi� � a�n 2�krh mja s m s a�n xuk � n}a x/� npa kTkTh `}� m � npa k�s m g 2
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�f���,��	�� 3 � $ / �"� � a�n 2"krh m�a s m s ajn xuk � npa x�� npa k � h `p� m � npa k,s m g | g�� n x n 8lsu� m@n vwkr� m k � ` v n
_u|�n m@n}� `ba v n xuk � ` v�s �ug � npo{qp`W_ aj`b_ ` h m�n

| gi� n x n � ` v ` t n hjk _Dn}a�n;n � ` �uh mja s orqp` x n;_u|�n}m�n}� `ba v n xuk � ` vTsu�ug � npo{q}`u� �"�ug � g np| v�k�� m k
np|�� su�uh n h _ k � m�` h�x ` �Ugi�Ys=; k�x `Wa k�h _ k � m g zp` ��� � | k ` hjk a�qp`yn t `ba x n x ` h � � hlk � sug a�n k ; m kr��2
h qp` xuk m k�v _ ` a k np| 	8!8����hlk a��dnp_ a krhlkr� m@n x n � + `ba �Dv ~Z`dn x n}_ m@n x `ba xuk a krxuk&�2� � hlk aj�
n � np| g�h n x ` �

X 	 9 ������� ��N�M K�Y
� ����� � �Ugi�Ys=;�6�suv hjgih m k�v n `p_ k a�n � g ` � n}| �Ysuk � n � _Dnpa�m k�x n � n v+2 | g n x ` h����ug ;�h �

� a g � gi� np| vwkr� m k � ` g xukrhlkr� zb`b| z gix `W_Dn}a�n hlk a s m g | gi� n x ` krv npa �Ysug m k m s a�n h*+J) ' �"� m k | Pb�9;/P W ) ~
n}m s np| v�k�� m k aj` x n � ` h%v n g�hUxug z k a h ` h m g _ ` hRxuk _u|�n m@n}� `ba v n�~ � ` v ` � |i_ � n �g � g m@np| ~ krh m�npo � krh
� _unpa � ` sdvwkrhjv ` krv ��v�g �3n h k�& n �@� gi� m�` h �-� ` v _ aj` � krhlh n x `ba + ` �*k a +1) �

� � � � | k ` x ` hjg�h m k�v n `b_ k a�n � g ` � np|�� ` g�x krhjk�� zb`b| z g�x ` _ k |�n gi�ug � g n}m g zpn xuk7suv k�h�2
m sux n � m k �D� |in �uxu��h �@� n v n x ` �Ugi�Ysuh�! `ba�z}np| xuh � � `ba v n}| vwkr� m kysuv n x gih mja g�tusug orqp` �Rg��Ys=;
g�� � | sugfsuv �ba�n � xuk � ` �98ls � mj` x kwh `p� m � npa k�h�k � k ala�n vwkr� m�n h � � a�n �ux k _unpalm kWxukrhlh n h � k ajajn 2
vwkr� m@n h � `pa�n v x krhjk�� zb`b| z g�x n h _ k |i`d_ual` 8lk mj` ����� ' ���Ys g�h�� `pm ���ug ; ) x nd� su� x npo{q}` x `
h `p� m � n}a k | g z�a k � 	 ���U� �p�p� $ � �

�k z gix ` n suv n gi� m kr�uh n g�� m k ajnpo{q}` kr� m�a k ` h v+,exus |�` h � a g n x ` h _ k |�n npa �Ysug m k m s a�n
xuk�h � a g m�n � ` v ` ��� � | k ` xuk m krv _ ` a k np| k ` � � � | k ` _un x a�q}` x ` �Ug��es ; ~
n}| 6rv x ` xukrhlkr��2
zp`b|�z givwkr� mj` x kws v � ` � m�al`b|�n x `ba xukwxugih _I` hjg m g zp` xuk a krxuk ~ 6wgiv _ `balm�n � m k�suv n xukrh � a g o{qp`
v n gih*xuk m�np| � n x n xuk np|i� s �uh n h _ k � m�` h�x ` � � � | k ` x ` �Ugi�Ys=; �

O��$#��7� ��� A[5 ) �L02� * � * � ) HG�F� %?)+' ��A[�T� - ��5
��h _ua g�� � g _Dn gih � npajn � m k a 2ih m g � n h�x ` ��� � | k ` x ` �Ug��es ;dh qp` v ` h mja�n x n h�� nWm@n t k |in 3 � $ �
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!8� - �
�R� 3 � $ / � |i� s v n h � npajn � m k a 2�h m g � n h�x ` ��� � | k ` x ` hlgih m krv nW`b_ k a�n � g ` � np| �Ugi�Ys=;
) npa�n � m k a 2�h m g � n �krh � a g o{q}`
&(s | m g m�npa k � n ���Ugi�Ys=;dhls _ `balm�n v�s |�m g m@npa k � n�z k a x n xuk�g a�n v�k�� m k

_ua k�krv _ m g z}n � ��kr� � suv _uaj` � k�hjh ` _ua k � gih n hjk _ua k 2
` � s _Dnpa krv xuk�g ; npa�m krv _I` xugih _I` �!2 z k | xuk^) +
�
_Dnpajny` s m�al` h _uaj` � k�hjh ` h � ` � � `baja kr� m k�h

&(s | m gis hjs �pa g ` � �pa g ` h�suhjs �pa g ` h _ ` x krv s m g | gi� npay` hjg�h m k�v n hjg 2
v�s | m@n �uk n vwkr� m k

&(s | m g _ aj` � krhlh n x `ba �krhlxuk n$z k a h qp` !��  /` �Ugi�Ys=; `p� k a k � k hjs _ `balm k
_Dnpajnwn}a �Ysug m k m s a�n h�vTs |�m g _ual` � krhjh n x n h 	 - �1) 	"	 �

) npaj�bn xuk�k ;�k � s m@�{z k�gih�h ` t xuk 2
v n �ux n

� ` vwkr� m k _Dnpa�m k x ` k<;�k � s m�� z k | � k � k�hjh �pa g n � `
v ` v�k�� mj` _Dnpa�n n k ; k � s orqp` 6 � npala k �3n x n � n
v�k�v+, a g n

+ aj`pm k o{q}` xuk�vwkrv , a g n � �pa k n x k v�k�v+, a g n xuk � n x n7_ aj` � krhlh ` 6 v n ��2
m g�x n hjk � s ajn � ` � m�ajn n � k�hjh ` h,g��uxuk z g�x ` xuk ` s m�aj` h
_uaj` � k�hjh ` h

+ np� gi� nporqp` � �Ug��es ;#s m g | g�� n nL_Dnp� g�� npo{q}` `p� k a k � gix n _ k |in
& &7� ' � �	� ��� � � � ���-� �	����� � � � 	 � ) k m�n v�t 6rv
giv _u| k�v�k�� m@nT` vwk � n �ugihlv ` xuk�vwkrv , a g n�z g a�m s np|

��suv n v�t gikr� m kJxukJk<;�k � s o{q}` xuk*suv hlgih m krv n ���ug ; � ` v `�` �Ug��es ; ~ z}�pa g ` h _ aj` � krhlh ` h
a kr�Ysugihlg m�n v hjk alz g o�` h�k a k � s a h ` h � ` v `ym krv _ ` xuk � ` v _ s m�npo{q}`u~ v�k�v+, a g n k � ` � k<; � k�h�xuk
a krxuk � � � � � | k ` xuk z k�hlk a � n}_Dn ��xuk m�ajn}m@npa�mj` x n hBkrhlh n h a k��es gihjg o � krh
xuk � `ba v n�np_ aj`b_ua g n x n �
��h m�npa k � n h��Ysuk ` � � � | k ` xuk z k a k np| g�� npa _ ` xukrv hjk a xug z g�xugix n h � ` � � `ba vwk n � � s ajn 3 � � �

��h � su� � g ` � np| gix n xukrh k ;�gitug�x n h�� n � � s a�n h qp` "

�&)+'�)+- A[����H )�- �.�G0 ) %2' �_A )+*h* � * � ��v _ aj` � krhlh ` 6(xuk �D�ug�x ` � ` v ` suv _ aj`b�bajn v n krv
k ;�k � s o{qp`u� � m@n}a k � n xuk � a g � 2 |i` h 6�xuk | k �3n x n np` � � � | k ` x ` hjg�h m krv n(`b_ k ajn � g ` � np| ~
n hjhjg�v � ` v `Wn � ` v�su�ug � nporqp` kr� mja k ` h*xug z k a h ` h _ual` � krhjh ` h � ��h _ual` � krhjh ` h�h q}`Tm@n vW2
t 6rv k�h � n}|i` � n x ` h _ k |�` � � � | k ` k�krhlhjk np� k�xuk � `ba v nd_ua krkrv _ m g z}n "Whjk ` _uaj` � k�hjh `
� qp`T| git k a�n}a
zp`b| s � m�npa g n vwkr� m k n ) +
� np_ ,bhJhjkrs | givwg m k�xuk m krv _I`,m k a k<; _ g a�n x `u~ k | k
hlk aj�wa k m g a�n x ` x n ) +1� _ k |i` � � � | k ` x ` �Ugi�Ys=; �

�&)+'�)+- A[����H )�- �.�G0 ) H ) H � ' �T� � �Bv suv hlgih m krv n `b_ k a�n � g ` � np| v�s |�m g m@npa k � n � ` v ` `
�Ug��es ; ~ � n x n _ aj` � krhlh ` xuk z k a k � krt k a suv n �}a k n xuk^vwkrv , a g n k^krhlh n �pa k n xuk z k
hlk a�_uaj`pm k � g�x n x k n � krhjh ` h�k aja � �uk ` h � krg mj` h _I`ba,` s mjaj` h _uaj` � k�hjh ` h � � | 6�v x gihjh `u~�n
n}|i` � nporqp` xug���Mpvwg � n x k,vwkrv , a g n�m�n v�t 6rv x k z k,hjk a k � k m s n x n��

��� * � ) HG� * 0 ) � ' � @2�T�I� � � � � � | k ` x ` hjg�h m k�v n `b_ k ajn � g ` � np| �Ugi�Ys=;�hls _I`palm@n xug z k a h ` h
m g _ ` h�xukyhjg�h m krv n h�xuk npa �Ysug zb`u� + npajn g�hjh `u~ s m g | gi� n 2"hlk�x ` � ` � � krg m�` xukyhjg�h m k�v n xuk
n}a �Ysug zp` h z g a�m s np| �Ysuk � n � g | g m�n�n giv _u| krvwkr� m@nporqp` xukWx g � k a kr� m k�h m g _ ` h�xukWhlgih m krv n h
x k n}a �Ysug zp`u�

� � - � ' �I5 ) 0 ) 02� *,% � * �������I� * � + npajn�` � ` � mjaj`b| k�x ` h*v n g�hJx g z k a h ` h�xugih _I` hjg m g zp` h*�Ysuk _ ` 2
x krv krh m@npa � ` �uk � m@n x ` h � s �ugix n xukyxuk _ual` � krhlh n vwkr� m�` ~ k<;�g�h m kwsuv � ,exug �b` krh _ k � 2 2
� � ` _unpa�n � n x nym g _I` xukTx gih _ ` hlg m g zb`u� �Bhlhjk � ,�xug �b` 6 � ` � � k � gix ` � ` v ` � ` � m�al`b|�n x `ba
' 	 ��	 	 ��� ) x k,x gih _ ` hlg m g zb`u�
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/���gih qp` x n h � su� � g ` � np| g�x n xuk�h x ` � � � | k ` x ` hjgih m k�v nW`b_ k ajn � g ` � np| �Ug��es ;
	 	 � - 	 P �

� - � )C' � ��A ) 0 ) '�) 0 ) � + n � `}m krhWx k a krx k �@� k �bn v6xuk � `pa v n n hjh 2i� � aj` � n � n gi� m k al� n � k xuk
a krxukdkdxuk z krv hlk aWm�ajn}m@n x ` h _ `ba suv n^_ g | � n xuk _uaj`pmj` � `b|i` h�k<;�gih m k�� m k(x kr� m�al` x `
� � � | k ` n � m krh�x k �@� k �3npa krv np`w_uaj` � k�hjh ` a k � k _�m�`ba�� � gi� m k al� n � k�k�� mja k,krhlh n _ g | � n k
` xug�h _ ` hjg m g zp` xuk a krxuk _uaj`p_ua g n v�k�� m kyxug mj` 6 � k�g m@nd_ `ba suv 	 ��	 	 ��� xuk�x gih _ ` hlg m g zb`
x k a krxuk �

� n h�hjk o � krh n hlk � sug a hjk ajqp`dm�a�n m@n x ` h n h _ k � mj` h,x ` � � � | k ` x ` �Ugi�Ys=;^v n gih�g�v _ `ba 2
m�n � m krh�x `W_I` � mj` xuk z gih m�n x nW_u|�n m@n}� `ba v n �Ysuk�hjk a��ynp_ua krhjk�� m@n x n k�v � n}_ 2 m s |i`�_ ` h m k a g `ba��

O��$#�� # � �_0(@25T� *
�Bv�t `bajn�` � � � | k ` x ` �Ug��es ;,hjk 8 n v ` � `b| 2 m g � `
' 6 � ` v _I` h m�`�_I`pa suv �u� g � `�_uaj`p�ba�n v n

� ` v m�` x n h n h�krh m�a s m s ajn h�xuk�x n x ` h ~ � ` v _ ` �ukr� m krh � su� � g ` � n gih�k al`pm g�� n h ) ~ k | k `}� k a k � k n
� npaj�3n xug���Mpvwg � n xuk � ` v _I` �ukr� m k�h(x ` hlgih m krv n `b_ k a�n � g ` � np| � ` � � `ba v�k n �uk � krhlhjgix n xuk �
�Bhjhlkrh � ` v _ ` �ukr� m krh h q}` �@� n v n x ` h xuk;v ,�x s |i` h xuk � ����� ��� k _ ` x krv hlk a | g �3n x ` h np`
hlgih m krv n�`b_ k a�n � g ` � np| k�v �Ys np| �Ysuk a�_I` � mj`�n}_ ,bh ` �Ugi�Ys=; m k a hlgix ` � n}aja k �3n x ` � �Lv n g `ba g n
x ` h�v+,exus |�` hTx ` �Rg��Ys=; g�v _u| krvwkr� m@n v � ` � m�al`b|�n x `ba k�h�xuk xug�h _ ` hjg m g zb` h ~B` s ~ � ` v ` hlk aj�
z gih m�`u~ _uaj`b�pa�n v n h xuk m krv _I`ya k np| s m g | g�� n � x `�` � ����� ��� xuk m krv _I`ya k np||���[� � �

��h�v ,�xus |i` h�xuk�� � � | k `w_I` xukrv m�n � m�` hjk a�| g �3n x ` h k<; _u| g � g m@n vwkr� m k,s m g | gi� n �ux ` 2�hjk `
� ` v n �ux ` � ����� � � ~ �Ys n � m�` giv _u| g � g m�n vwkr� m k n}m�ajn{z 6rh8xuk
suv 	 ����� � � �@� n v n x ` xuk � ����� ��� 	p�
� � npaj�bn xugi��M}v�g � n xuk v ,exus |i` h m�`pa � n �uk � k�hjh �}a g n^np_ kr� n h n k<;�gih m ��� � g n x k suv6� � � | k `
v 2i�ug�v ` k m@n v�t 6rv �Dk<;�g�tug | gi� n 2 ` 	 	 ��� 	"	 � �

� _uaj`p�ba�n v n xuk;suv v+,exus |�` � `ba v np| v�k�� m k m krv suv n�� su� orqp` xuk^gi�ug � g n}| gi� npo{q}`
' � � � � �!��� �#"%$�� ) k�suv n xuk�kr� � k ajajn vwkr� m�` ' �&$
��' ��"�( �!� � �#" $�� ) � ! ` x `�` v+,exus |�`�aj` x n � `
�@� n v n x ` � ����� ��� � � � � �+' �!2 z k | xuk�� � � | k ` x ` hlgih m krv nW`b_ k a�n � g ` � np| ) k m krv n � krhlh ` nWm�` x n
n vwkrv , a g n x n v � �Ysugi� n k mj` x ` h ` h�x gih _ ` hlg m g zb` h ~I_ ` g�h ` � � � | k ` hjkrv _ua k aj` x n � ` �!2 z k |
xuk�hls _ k alz gih `ba x `y_uaj` � k�hjh n x `ba��

O��$#�� O � � - � ' � 5T��08� '{)+* 0 ) 0(� *,% � * ������� � *
� ` �Rg��Ys=; ` h�xug�h _ ` hjg m g zb` h�h qp` xug z gix gix ` h*krv mja �rh � n m k �p`ba g n h "

� � *,% � * �T�.�T�I� * 0 ) A"� ' ��AB� )C' � ��h�xug�h _ ` hjg m g zp` h%xuk � n}a�n � m k a8m �rv n � npa�n � m k a 2ih m g � n x k _ k a 2
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vwg m g aW` n � krhlh ` n s v � �uvwk al` npa t g m�aj�pa g ` x k7t � m krh k�v � n x n `p_ k a�nporqp` xuk;� � �
	 - ���.�p�b� $ � � � `ba v np| v�k�� m k ` h t � m k�h h qp` n � k�hjh n x ` h xuk � `ba v n hjkr���uk�� � g np| � �
� ` � m�al`b|�n x `ba x ` x gih _ ` hlg m g zb` � `ba v np| vwkr� m kTgiv _u| krvwkr� m@n�n h �@� n v n x n h�x kWhjgih m k�v n
� � ���D~ ����� � � ~�� ���
	 k � ��	 ����	 	 � - 	 P � �

� � *,% � * �T�.�T�I� * 0 ) 4|5T�_A"� � � q}` � np_Dn ��krh xuk m�ajn �uhlv�g m g a s v t |i` � ` xuk m@n v n � � ` � ; `�n
� n x n�`b_ k ajnpo{q}` x k�� � � � ��h�t |i` � ` h npa v n ��kr� n x ` h�� ` xugih _I` hjg m g zp`�_I` xuk�v hjk a�| g�x ` h
k�v `ba xuk�v np| k n}m , a g n 	 - �����p�b� $ � � �gih _ ` hlg m g zb` h�xuk�t |i` � `w_I` xuk�v � ` � m k a suv�hjg�h�2
m krv n xuk npa �Ysug zb`u� � �Ugi�Ys=; _ k a vwg m kW�Ysuk n-np_u| g � n}o{qp` a k � k�t n s v t � m k _ `ba�z kr� ~
_ `ba�m@n � m�`yn xug � k a kr� orn k�� m�a k ` h�x gih _ ` hlg m g zb` h*xuk�t |i` � ` k ` h�x k � npa�n � m k a 6 z gih m�n h ` 2
vwkr� m k�xukr� m�al` x ` � ����� ��� x ` �Ugi�Ys=; � ��h�xugih _I` hlg m g zb` h xuk�t |i` � ` ~un hlhjgiv � ` v `W` h�xuk
� npa�n � m k ar~ h qp`�n � k�hjh n x ` h n}m�ajn z 6rh�xuk�suv � ` x ` x ` hjg�h m krv n x k n}a �Ysug zp` 	 	 � - 	 P � �

� - � )C' � ��A ) 0 ) '�) 0 ) � � |i� s �uhdxugih _I` hlg m g zb` h-x k k�� mja�n x n k h n 2�x n � qp` m �rv npa �Ysug zp` xuk
x gih _ ` hlg m g zb` ' k�v ` s m�a�n h _Dnp|in zeajn h ~ � q}` h qp`�n � k�hjh n x ` h n}mja�n{z 6�h xuk7suv � ` x ` � `
hlgih m krv n xuk npa �es g zb`*) � � � |�n hjhjk�xuk�g�� m k a�� n � k�h*xuk a k�xuk ~ �es k�h qp`�a k�h _ ` �uh �{z krgih _ k |�n h
mja�n � h npo�� k�h�xuk a k�xuk ' k�� z g ` k a k � krt givwkr� m�` xuk _un � `pm k ) ~ h qp` k ; k�v _ |i` xuk x gih _ ` hlg m g zb`
hlkrv n}a �Ysug zp`u�
� gi� m k al� n � k1xuk a krxukJv n � g _ s |in�_Dn � `}m krh8xuk*x n x ` h%hjk�v m k a8` � ` � � k � givwkr� m�` x ` �us=; `
x k�x n x ` h��Ysuk ` h � k aj` s � ) n x n g�� m k a�� n � kTxuk a k�xuk m krv s v � ` v�k�xukrhlg � � n x `u~ �Ysuk
6
� �ug � ` � ` hjgih m k�v n � + `ba k ; k�v _ |i`u~1n;_ua g�v�k�g ajn gi� m k al� n � k ����� ����� ��� suhjs n}| vwkr� m k
a k � krt k ` � ` vwk xuk �������D� � � ` � m�al`b|�n x `ba xuk;x gih _ ` hlg m g zb` xuk a k�xuk;� qp` _ua k � gih n
g�v _ | krvwkr� m�npa�n h �@� n v n x n h�� `ba v n}| vwkr� m k�s m g | gi� n x n h _Dnpajn x gih _ ` hlg m g zb` h�xuk,t |�` � `u~
� ` v ` � ���
	 k � ��	 ��� ~ k7hlgiv �@� n v n x n h�k�h _ k � 2�� � n h xuk(v n � g _ s |inpo{q}` x k _Dn � `pm k�h �
� ` � 2 z k | x k np_ | g � npo{q}`u~ � `7| s �3npa x n h �@� n v n x n h�xukwhjg�h m krv n(a k |�n � g ` � n x n � ` v `
hlgih m krv n xuk npa �es g zb` ~ �@� n v n x n h � ` v ` �&� ������� ~�� � ��� k �&� � ��� � � h qp` s m g | gi� n x n h �
�Bhlh n � |in hjhlk xuk xugih _I` hjg m g zp` 6 giv _I`ba�m@n � m k � ` � ` � m k<; mj` x n _ a krhlkr� m k-xug�hjhjk alm�npo{qp`
_ ` g�h�suv � ` � mjaj`b|in x `ba xukyxug�h _ ` hjg m g zb`d_Dnpajn(n � ` vTsu�ug � npo{q}` � `ba v np| hlk a�� xukrh � a g m�`
� ` � np_ 2 m s |�` hjk � sugi� m k �
��h � ` � m�aj`p|�n x `pa krhUx k1x gih _ ` hlg m g zb` h _I` xukrv m@n � mj` k�h m�npa xukr� m�al` x ` ��� � | k ` v ` � `p| 2 m g � `
x ` hjg�h m krv n `b_ k ajn � g ` � np| �Ys n � mj` hjk a g�v _u| krvwkr� m@n x ` hW� n^� `ba v n x k(v ,�x s |i` hyx `
hlgih m krv n �
�ekr�ux ` suv v ,exus |i` ~ suv � ` � m�al`b|�n x `ba xukyxugih _I` hjg m g zp` � `ba v np| v�k�� m k a k � g�h m�ajn hjs n h
� np_Dn � gix n xukrh � n � su� orqp` � � � � �!� ���#"%$��u� ��v n | gih m@n x k _I` � m krg aj` h _Dnpa�n � su� o � krh
6dk�� m�qp` � s npa x n x n^_ k |i` � � � | k `u� �
hlh n h � su� o�� k�h�h qp` `b_ k ajnpo � krhy�Ysuk _I` xukrv6hjk a
a k np| gi� n x n h _ `bawn �Ysuk |in � |in hjhlk7xuk(xugih _I` hjg m g zp`u~ � ` v ` _ `ba k ;�krv _u|i`u~ � � ���D~ ����� � � ~
� ���
	p~ � ��	 � � ~ k m � � ! ` x n z k�� �Ysuk ` � ����� ���*a k � krt k a suv n �@� n v n x n a k |�n m g z}ndn suv
x gih _ ` hlg m g zb`u~ k | k�g a�� �@� n v n}a�ny� su� o{qp`ya k � gih m�ajn x n � `bala k�h _ ` �uxuk�� m k �

� � - � ' �I5T��02� '�)+* 0 ) � - � )+' � ��A ) 0 )]'�) 0 )
� `ba v np| v�k�� m k�krv s v nya k�xuk�x k � ` v _ s m@n x `ba k�h m krvW2"hjk z}�pa g ` h _ual`pm�` � `b|�` h m�ajn t np| 2

� n �ux ` k�v � n v n x n h _unpa�n �es k n � ` v�s �ug � npo{qp` hjk 8 n k�h m@n tIk | k � gix n�� + `ba k<;�k�v _u|�`u~ � ` � n h `
x ` s h ` xuk � � � � ��� � h ` t a k ` !�) + � ��+ ~Om krvW2"hjk n h � n v n x n h�v ` h mja�n x n h�� n � � s a�n 3 � 3 � �
m�npa k � n x ` � ` � mjaj`b|in x `ba �uk�hjhjk � ` � m k ; m�` 6 nwm�ajn �uhlv�g�hjh q}`�_ k |in g�� m k a�� n � k,xuk a krxuk�x ` h _Dn 2
� `pm k�hW��+ a k � k�tugix ` h _ k |i` � � � | k ` x ` hjg�h m k�v n `p_ k a�n � g ` � n}| � � x n x `^n hlk aTmja�n � hjvwg m g�x `
hls aj� g�syxuk�s v n � ` � k<; qp` xuk n}|i� suv n�np_u| g � npo{qp` x k a krxuk�k.8 ��� ` g mja�n � h � `ba v n x ` k�v _Dn � `pm k
!�) +^k _ ` h m k a g `ba v�k�� m kJ��+ �@� k �3n �ux `�_uaj` � mj`�_Dnpajn�n�mja�n �uhlv�g�hjh qp`�np` � ` � mjaj`b|in x `u� ��k*k�hjhlk
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�f������	�� 3 � 3 / ) n v n x n h�x k a krxuk�xuk�� m�aj` x ` � � � | k ` x ` �Rg��Ys=; 	 	 ��� 	B	 � �

� ` � m�aj`p|�n x `pa1� `ba x n � |in hjhlk ��� � ����� ��� suv kr�uxuk a k or`W� 2ihlg � ` xuk `ba g � k�v k�xukrh m g�� ` 8lsu� m�` � ` v
np|�� suv n h ` s mja�n h�gi� � `ba v npo � krh�hlk ajqp` n � a k�h � k�� m@n x ` h np` _un � `pm k���+ � `ba v n �ux ` suv _Dn � `pm k
��� � ����� ����_ual` � m�`d_Dnpajn g a�_Dnpajn ` vwkrg ` � 2ihlg � ` � � m�ajn xus orqp` xukykr�ux k a k or` ��+ _Dnpajn &(��)
' kr�uxuk a k or` ��� � ����� ��� ) 6 � k�g m�n s m g | gi� n �ux ` 2�hjk�suv _ual`pm�` � `b|�` � ` � � k � gix ` � ` v ` ��	�+ �

��h _Dnpaj�p�ba�n � ` h n hjk � sug a xukrh � a k z k�v ` h _I` � mj` hJt � hjg � ` hJxuk�suv n g�v _ | krvwkr� m�npo{qp` xuk
suv � ` � m�al`b|�n x `ba ' 	 ��	 	 ��� ) xuk a k�xuk _Dnpajn �Ug��es ; �

� _ua g�v�k�g ajn�m@n}a k � n xuk suv � ` � mjaj`b|in x `ba xuk a k�xuk ~ � `ba v np| vwkr� m k a k np| gi� n x n � n�� s � o{qp`
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a krxuk �
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�Ysuk � ` � � `baja kr� m k�v�k�� m kWh q}` a k m g a�n x ` h _Dn � `pm k�h��Ysuk�h qp` k��uxuk a k orn x ` h _unpa�nw` � ` x ` |�` � np|
` s hjg�v _ | krhlv�k�� m k 6 npa v n ��kr� n x ` suv _Dn � `}m k xukrh m gi� n x `�n ` s m�al` � ` x ` k a k 2�gi�uhlk a gix `
_ ` h m k a g `ba v�k�� m k � � | 6rv xugihlh `u~um�npa k � n h � ` v `wn xuk m k � o{qp` xuk�k ajal` k,v n �Ys m kr� orqp` x nya krxuk
xuk z k�v hjk a�a k np| gi� n x n h �

� g�� m k a�� n � k _Dn x a�qp`w_uaj`p_I` h m@ny_Dnpajnw| gix npa � ` v k�hjh n � ` v _u| k<;�gix n xuk _I` xuk�hjk a�z g�h m@n
� n � � s a�n 3 � � �

� gi� m k al� n � k1xuk a krxuk � ` � m 6�v suv � 	�� � xuk1kr� m�ajn x n k ` s mjaj` x k*h n 2ix n � � ` xuk1kr� m�ajn x n ~
h 2iv�t `b|i` h �@� k �3n v xuk�v n �uk�g a�nTn hjh 2i� � aj` � n � ` v hjk�s _ a , _ua g ` hlgi� np| xuk � |i` � � � � _ua givwkrg aj`
k�h m@�}� g ` x n gi� m k al� n � k ~ �@� n v n x ` x k tus<�Ik a k |�� h m g � ` ' ��� ����� 	 �  ��� ��� ) 6 a krh _ ` �uh �{z k |�_ `ba
hlgi� � aj` �ug�� npaJ` �Ds=; ` xuk�x n x ` h��es k�kr� m�ajn � ` v ` x ` v+2��ug ` xuk � |�` � � |i` � np| � � a k�h m�` x n g���2
m k al� n � k m�ajn t np| � n xuk�v ` x `�m�`}m@np| v�k�� m k�h72�� � al` � `u� ��h _Dn � `pm k�hJ�Ysuk �@� k �3n v _ k |in � ` �uk ; q}`
xuk k�� m�a�n x n h qp` n � n}| gih n x ` h _ k |i` ��� ��		� � ��� k � `p|i` � n x ` hTkrv6suv n x n hWxug z k a h n h � |in h�xuk
k�� mja�n x n7_Dnpajn hjk a krv _uaj` � k�hjh n x ` h _ k |in(| , � g � n xuk np_u| g � nporqp` ' � � � � 	 ��� � 	 � � ���H� 	 � ) � �Bhjh n
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� 	"	 � �
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�8���,��	�� 3 � P�/ + al` t | krv n x n � ` � m k�� o{qp` � n�m�ajn �uhlv�g�hjh q}` x k _un � `pm krh

3 � P � �es _I` � � n �Ysuk ` � ` x ` � x krhjk 8 n kr� z g npa1�bajn �uxuk��es n � m gix n xuk�xuk _Dn � `pm k�h _DnpajnT` � ` x `
 � � ` vwkrg ` xuk�hjh n�mja�n �uhlv�g�hjh qp`u~p` � ` x ` ! xukrhlk 8 n v n �ux npa8_Dn � `pm k�h _Dnpajn�` � ` x `  � ) ` v `
n � ` �uk<; qp` xuk�kr� m�ajn x n x ` � ` x ` krh m�� hlkrv _ua k a k � krt kr�ux `�_Dn � `pm k�h ~en � |�n xuk  � � ��� � krh m�npa��
�@� k�g n � ��hjhlgiv ~3` h _Dn � `pm k�h1x ` � ` x ` !�m k ajqp`,`�n � krhlh `Tnp` vwkrg `�� 2ihlg � ` t |i` �es k n x ` ~ � n{z kr� x `
_ `balm�n � m�` suv � kr� �}a g ` x k � ` � m kr� o{qp`u�

�ek n � ` v�s �ug � npo{qp` kr� m�a k ` h�� ` x ` h � k y� `ba xukTt n g ; nw_ a g `pa gix n xuk ~ k��u�Ys n � m�` �Ysuk
` h _Dn � `pm krhw�es k ` � ` x ` ! xuk�hjk 8 n v n �ux npa�m kr� � n v np|�m�n^_ a g `pa gix n xuk ~ � ` ��� � s a�n 2�hjk-suv
� kr� �pa g ` xuk�gi� z k a h qp` xuk _ua g `ba g�x n xuk �

� � np| m@n xuk � ` � mjaj`b| kwh ` t a k nd_ua g `ba g�x n xukWxuk � ` v�su�ug � nporqp` 6ysuv k�v _ k � 2 | � `d_Dnpa�n
n s m g | g�� nporqp` xug a k m@n x ` �2� �$_Dnpa�n ` m�aj�}� k �b` xuk m krv _I` a k np| � �Bv suv n v�tug�kr� m k;xuk
� ` v�su�ug � nporqp` xukrhlhjk m g _ `u~ 6J�uk � krhlh �pa g n suv n xug � k a kr� � g n}o{qp` kr� m�a k n h8v�k��uh np� kr�uh8xuk m krv _I`
a k np| k n h � ` v�su� h � ��h _ua givwkrg ajn h*x k z k�v m k a s v n�_ua g `ba gix n xuk�xuk�kr� z g ` h ` t a k ` hjk � su�ux `
m g _ `u�
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hlg � �ug � � n m g zp` h�krh _ k � g � � n v�suv � ` x ` xuk�� mjaj` x nwa krxuk ' x n 2Ux k a g z}n 2"hlk `w| g�v�g m k m k , a g � ` xuk
W � � � ` x ` h ) kr� �es n � m�` �Ysuk ` a k�h m�n � m k�6,s m g | g�� n x `w_unpa�n kr�ux k a k o{n vwkr� mj` xuk _ ` hlg o � krh�xuk
vwkrv , a g n xuk�� mjaj` xuk�t |i` � ` h�k<; _I`palm@n x ` h _I`pa suv � ` x `u�

��' � - A DT% �T�J0 ) �p@ - A[�T� - ��H )+- �h�
��krhlh n hjk orqp` hjk aj��n t `ba x n x `y`y_ua gi� � g _ g ` xuk � su� � g ` � n vwkr� mj` xuk�suv � | suh m k a �2� � �
� � npa x/� n}a k �2� �$_ ` xuk;hlk a s m g | g�� n x `�_Dnpajn � ` �uk � m@n}a t npajajn vwkr� m�` h x k � � �/xuk

� ` x ` hJhjk _Dnpa�n x ` h � ) ` v `T� ` g z gih m�`u~ suv n,a k�xuks�2� �w_ ` x k�hjk a z gih m�n � ` v ` s v n x np_ m@n x `ba
k�� mja k n h*v � �Ysugi� n h � ` h _ krxuk�g ajn h*k�suv krh _Dnpor`W�p|i` t n}| xuk�k��uxuk a k orn v�k�� m�` � ` v _Dn}alm g | � n x `
_ `ba m�` x n h�v � �Ysug�� n h � ` �uk � m@n x n h n}` � | suh m k ar�

�s a�n � m k `T_ aj` � krhlh n vwkr� mj`u~ suv _ual` � krhlh ` xuk�hjk 8 nWn � k�hjh n}a suv _ ` hjg o{qp` xuk�vwkrv , a g n
x n x n�_ `ba suv kr� xuk a k or`�| gi�uk npaRz g alm s np| � �Bhjhlk�kr�ux k a k or` 6 mja�n xus �rgix `�_ k |�n & &7� ' � �	� ��� �
� � ���-� �	����� � � � 	 � ~R` s;su� gix n x k � k a kr� � g n x `pa�n xukWvwkrv , a g n*)�_Dnpa�n s v kr� xuk a k or`d� 2ihlg � `u�
�Bhjhlk kr� xuk a k or` 6 s m g | gi� n x `^_Dnpajn�n � k�hjh npa ` s n v�k�v+, a g n^|i` � np|�` s ` n x np_�m@n x `pa�|�` � np|
' n}m�ajn z 6rh1xuk�kr� m�ajn x n � h n 2�x n v np_ k n x n krv�vwkrv , a g n*) � ��v n�a k � g q}` x k�k��uxuk a k o�` h � 2�hjg � ` h:6
n hlh ` � g n x n � ` v � n x nWn x np_ m@n x `bar� �Uk�g m s a�n hJk�krh � a g m@n h � krhjh nWa k � g qp` h qp` hjk alz gix n h n}m�ajn{z 6rh
xuk�hls n�m�a�n xus o{q}` k�v _Dn � `pm k�h
xuk�h `b| g � g m@nporqp` �Ysuk�h q}` k�� z g n x ` h n suv.� ` x `,a krv `pm�` � �Bhjh n
a k � g qp` np� k � ` v ` suv n 8 n �uk |�n � n v�k�v+, a g n x ` � ` x `7a krv `pmj`u� �B�uxuk a k or` hWxuk � � � h qp`
s m g | gi� n x ` h _ k |i` h n x np_ m@n x `ba k�h _unpa�n�n � k�hjh n}a�n vwkrv , a g n�|i` � np| k�v a krh _I` h m@n�n,a k��es gihjg o � krh
xuk | krg m s a�n � krh � a g m@n�z g��ux n xuk n x np_�m@n x `pa krh a krv `pm�` h �

� � ` � � krg m�` xuk�vwkrh m�a k � k�h � ajn{zb` _ ` x k�hlk a s m g | gi� n x `W_Dn}a�n hjk � npa�n � m k a g�� npa suv n � ` 2
v�s �ug � npo{qp` �2� � �

� �/k�h � ajn{zb`,� k ajn�a k��es gihjg o � krh�x k�krh � a g m@n � | krg m s ajn � n hls n ) +
� |i` � np| �Ysuk�h qp`�m�ajn xusu��g 2
x n h _Dnpajn _Dn � `}m krh�xuk a kr�Ysug�hjg o�� k�h _ k |i`dn x np_ m@n x `ba �2� � k � `p|i` � n x n h�� ` � n � np| xuk
� ` v�su� g � n}o{qp`u� � _ ,bh�gihlh `u~ hlk � `ba�` � n h `u~U` � ` x ` k�h _ k ajn-_ k |in a krh _I` h m@nd_Dnpajndnp| g 2
vwkr� m�npa�n ) +1�Lk � ` � m gi�Ys npa�`y_ual` � krhjh n vwkr� m�`

� ��vwkrh m�a k a k � k�tIk a kr�Ysug�hjg o � krh�k a k _Dn hlh n ~On}m�ajn z 6rh�x ` � n � np| xuk�� � �d�es k n � n t n � `
t npajajn v�k�� m�` xuk-v�k�v+, a g n � � a k�h _ ` h m�n 6dv n �ux n x n xuk zb`b| m@n^_Dnpajn ` � ` x ` �Ysuk
`pa g � gi� ` s nya kr�Ysug�hjg orqp`u�
� m�ajn xus orqp` xuk�kr�uxuk a k or` 6 � k�g m�n s m g | g�� n � x ` 2"hlk�suv n�m@n t k |in � ` � � k � gix n � ` v ` � � �
'7� 	
	 � � � �b� � � � ��� � � 	 � � � �� � � ~ ` s m�n tIk |�n xuk mja�n xus o{qp` xuk�kr� xuk a k or` h �

O��RQ8� � � � ' ��AB� )C'{D7* �.�7A"� * 08� '{) 0 ) � � z
��� np| gih n �ux ` 2�hjkBsuv n�a krx k��2� � h ` t n , m g � n x n h _ual`b_ua gikrx n xukrh%xuk
suv n�a krx k n t h m�ajn}m@n

' z k a�m�n t k |�n � � $ � ` � np_ 2 m s |�` xuk a k z gih qp` tugit | g `p�ba�� � � n*) ~ m krv ` h��Ysuk n _uaj`p_ua g�krx n x k���� $
� q}` 6 � ` �uhjk � sug�x nd� n � g | v�k�� m k � � t al`3n x � n h m �Ysuv nda krxuk��2� � h7, _ ` xukyhlk a � ` � hjk � sugix `
hlk suv � ` x `�� xugih _I` � gitug | gi� n suv n �pa k n xuk v�k�v+, a g n � ` �uk � m@n x n _ `ba�m�` x ` h ` h ` s m�aj` h �
 n 2 ` hJ� ` x ` h a k�v `pmj` h
xuk z krv � n �rk a*n,| k�g m s a�n �ukrhlh n vwkrv , a g n ~b_Dn}a�n,mj` x ` h m k a krv n � k�hjh `
np` vwkrhlv ` x n x ` ' � npajn � m k a 2�h m g � n x `  ��� �
	 ������� ) � �"� � k | gi�rvwkr� m kWgihjh ` � ` �!2 z k |
� 2�hjg � ` � qp`
� `baja krh _ ` �ux k n suv z k a x n xuk�g al`� ��� �
	 ������� ~3_I` g�hBxug z k a h n h
vwkr�uh np� kr� h1x k a kr�Ysuk a givwkr� mj` x n
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` � ` � � k�g m�`W� 2�hjg � ` xuk  ��� �
	 ������� �

� �dn _ual`b_ua g�krx n xuky��� �6 � suv _ua gix n _ k |�n z k a g � � n}o{qp` xuk�) 	�) � k�g m�nd_ k |�` h�� ` x ` h
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+ npa�nwm k a v ` h�suv n}m�ajn h ` xuk m�a�n �uhjvwgihlh qp` | givwg m�n x ` ' � npa�n � m k a 2ih m g � n ��� W ) k�x k m k a 2
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suv �pa tug m�al`-�p|i` t n}| xuk _ua g `ba g�x n xuk�h�� `(| s �3npa x k�xuk�g ; npa � n x n � ` x `-� k a kr� � g n}a�n h _ua g `ba 2
g�x n xuk�hwx kr� m�al` x n hwhjs n h � |�n hygi� m k a � n h � � m 6 � �ug � n 6 `ba g�kr� m@n x n�� m�`p_I`b|�`b� g n xuk n �uk | �
! ` x ` h ` h�� ` x ` h npa tug mja�n v � ` �98lsu� m@n vwkr� m k `(n � krhlh `
� a krx k n m�a�n{z 6rh�xukWsuv n krh m�a s m s ajn
xuk,x n x ` h��Ysuk�6 m�ajn �uhlv�g m gix nWn}m�ajn z 6rh�x k mj` x `�` n � k | � � ` v�k�� m k ` h�� ` x ` h � ` v _Dn � `}m krh
xuk�v n gih np|�m�n�_ua g `ba g�x n xuk m �rv x g a k�g mj` xuk � `b|�` � npa hjk�suh�x n x ` h�� nWa krxuk �

�.;�gih m k�v x ` gihwv ` x ` h�xuk `b_ k ajnpo{qp` " ` v ` x ` xuk kr� z g ` givwkrxug n}m�` k ` v ` x ` xuk
npa tug mja�np� krv xuk k�� z g `u� ��v n vwkr�uh np� k�v k�h _ k � g np| �@� n v n x n � � ��� � � ��� 	 	 � � g ajn � `^n � k |
� `b| k m@n �ux ` n �es n � m gix n xukTx kTx n x ` h��Ysuk ` h�� ` x ` h�xuk�hjk 8 n v mja�n �uhlv�g m g ar� �ekTkrhlh n �Ys n � m g 2
x n xuk>6�vwkr� `ba �Ysuk nT|�npal� s ajn xuk�t n �ux n x nTa k�xuk ~ ` v ` x ` xuk�k�� z g ` givwkrxug n}m�` xuk _Dn � `}m krh
6�s m g | g�� n x `u�

) n h ` � ` � mja��pa g `u~u` v ` x ` xuk npa t!2 m�ajnp� krv 6�s m g | g�� n x ` � � _un � `pm k�krh _ k � g np|O_ k a � `paja k
nwa krx k � `p| k m�n �ux ` xukrv n �ux n xuk m�a�� � k �b` kTh7, n h�xuk�v n �ux n h � ` v _ua g `ba gix n xukrh�v n gih np|�m�n h
a k � k�tIk�v ` xug a krg mj` xuk n � k�hjh `u�

� v n g `baJ_uaj` t | krv n xuk�hjh nym 6 � �ug � n 6 ` n s v�k�� mj` x nW|�n}m �r� � g n xuk m�ajn �uhlv�g�hjh q}`u�
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���2� � ����� t n hjk�g n 2�hjk k�v.suv n vTsux n � orn � n krh _ k � g � � nporqp` x ` � npa x/� npa k�x ` h n x np_ 2

m�n x `ba krh � ) ` v n(_u|in}m@n}� `pa v n xuk h `p� m � n}a k _ aj`b_ ` h m�n � krhjhlk m�ajn t np| � `u~%n t n hjk�gi�uh m@np|in x n
xuk n x np_ m�n x `ba krhb�2� � � ` vTsu�uh _I` xuk hlk a s m g | g�� n x n�� ) ` � m sux `u~ k |�n7� ` g _uaj` 8lk m@n x n;_Dnpa�n
np_ | g � npo � krhJv�s | m giv 2ix g n�` �uxuk ` h a kr�Ysug�hjg m�` h m krv _I`pa�n g�h*� qp` h qp`Wm@qp` g�v _ `ba�m@n � m k�h*�Ys n � mj`
k�v m k�v _ `Wa k np| gi� �uk<;=2 z k | �

�B�u�Ys n � mj` �es k ` �2� ������� s m g | g�� n�m 6 � �ug � n hBt n hlk n x n hBkrv _ a krk�v _ o{q}` k npa t 2 m�ajnp� k�v
_ `ba�_ua g `ba gix n xuk ~On _u|�n}m�n}� `ba v n xukWh `p� m � npa kWs m g | gi� n k�h � n}|i` � n v�k�� mj` x ` vwkrg `�� 2ihjg � ` � ` ��2
mjaj`b|in x `W_ k |�n�_ aj`b�ba krhlh qp`ym k�v _ `ba�n}| ~ � ` v ` hjk aj� v ` h m�a�n x `wn xug n � m k �

� | 6�v x gihjh `u~Dn�_u|in}m@n � `ba v n x k�h `p� m � npa k _uaj` z ��v�s g m�` v n gih � s � � g ` � np| gix n x k�x ` �Ysuk
hlgiv _u| k�h n � krhlh ` � a krxuk(hjk�v � ` � m kr� o{qp`u� � |�n x gih _ ` �ug�tug | gi� n suv n ��+B� _Dnpajn ` s h ` x `
_Dn}a�n xug � v n x k m�al` � n xuk vwkr� h np� k�v k�� m�a k n h np_ | g � npo � krh ~�np| 6rv xuk _uaj` z k a suv � ` � mjaj` 2
|in x `ba xuk�xugih _I` hlg m g zb` �Ysuk _ k a v�g m k n}` hlgih m krv n�`b_ k ajn � g ` � np| kr� z g npa�_Dn � `pm krh � � xuk�t n g ; n
_ua g `ba gix n xuk � ��k�� � suv n xuk�hjh n h � su� � g ` � np| g�x n xuk�h�krh m@��_ua k z g�h m�n � ` �2� ����� �R~ �Ysuk 6�� n�z k a 2
x n xuk�h7,Ws v nT_ |�n}m�n}� `ba v n xuk � npa x/� npa k�v n gih n xuk��Ys n x n�_Dn}a�n �Ysuk � n v n x n h xuk�h `p� m � npa k
� nporn v n�mja�n �uhlv�g�hjh qp` xuk m�a�� � k �b` xuk m k�v _ `ya k np| �

� _ua , _ua g n�_u|�n m@n}� `ba v n�np_ua krhlkr� m@n x n � krhjh n xugihlhjk a�m@nporqp`�_ ` xuk a g n hjk a
n x np_�m@n x n�_Dnpa�n
s m g | gi� n}a ` �2� � ����� � ` v ` v�k�g `W� 2ihlg � `w_unpa�ny`wmja�n � h _ `balm k�x ` h _Dn � `pm krh ` �Ysuk _ k a vwg m g a g n
suv krh � np|�` � n vwkr� mj` xuk�vwkr�uh np� k��uh�t n hlk n x ` krv _ a g `pa gix n xuk,krv z kr�Wx `dn � k�hjh `dn}` v�k�g `
� 2�hjg � ` t n hjk n x ` k�v m krv _I` s m g | g�� n x ` ~D` �Ysuk n s v�k�� m�npa g nw` np_ual` z krg m@n vwkr� m�` x n a krxuk�krv
n vTtugik�� m krh�xug���Mpvwg � ` h �

� g�v _ `ba�m@n � m k�h np| g�kr� m@n}a �es kTkrvTt `bajn k�hjh n h m 6 � � g � n h m kr� � n v hjgix ` xuk�hjk�� zp`b|�z g�x n h ~
�uk�� � suv � n t a g � n � m k�xuk _u|in � n h �2� � ����� k ; g�h m k n m 6 ` v ` vwkr� mj` 	 �U��� �p�p�b� � �
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� _ua k�hjk�� m k � np_ 2 m s |�`�np_ua k�hjk�� m�n�`�_ual` 8lk mj` x k1s v n�_u|in}m@n}� `pa v n xuk
h `p� m � npa k1�Ysuk m krv
� ` v `�` t 8lk m g zp`�_ual` z k a � ` v�s �ug � npo{qp` xuk m krv _I`�a k np| h ` t a k n g�� � a�n 2�krh m�a s m s ajn�np_ua krhlkr� m@n x n
� ` � np_ 2 m s |i` 3 � �Bhjh n,_u|�n m@n}� `ba v n �@� n v n 2"hlk K 	 � ' � ��� ��� 	 ��� � �A� � � � 	 ��� � 	 � �1) � ) ` v `
� ` g z gih m�`u~On hjg�v _u| krh _ua k�hjk�� o{n xuk n x np_ m�n x `ba krh �2� � � ` vTsu�uh � ` v ` xuk z gix ` hjs _ `balm kTxuk
hlkrs � ` � m�al`b|�n x `ba � qp` 6�hjs�� � gik�� m k _unpa�n�` k�h m�n tIk | k � givwkr� mj` x k�suv n � ` vTsu�ug � npo{q}` x g m@n xuk
m krv _I` a k np| � ��kr� x `dn hjhlgiv ~Zn npa �Ysug m k m s a�n xukWh `p� m � npa k _ual`b_ ` h m�n m krv � ` v ` ` t 8lk m g zb` `
� k a k�� � g n v�k�� m�` x n h%v�k��uh np� kr�uh8kJx ` � npa x/� npa kJxuk � ` v�su� g � n}o{qp` xuk � `ba v n�n xug�h � g _u| g�� npaZ`
k�� z g ` x ` hfx n x ` h8k m�`pa � � 2 |i` h _ a k z g�h72 z krg�h m krv _I`bajnp| vwkr� m k ~ np| 6rvLxuk _uaj` z k a s v n xug�h � g _u| g�� n
�Ysuk _ua g `ba gi�rk�v�k��uh np� kr�uh��Ysuk m kr� � n v | givwg m k�h m krv _I`bajn gih �

�"� g � g np| vwkr� m k�hjk a��7n}_ua k�hjkr� m�n x ` ` v ` xuk |�` xuk � ` v�s �ug � npo{qp` �Ysuk � ` gBs m g | gi� n x ` � n
_u|in}m@n � `ba v n � � _ ,bh ~ suv nyz g�h qp`��b|i` t np| x nw_u|�n}m�n}� `ba v n�_ual`b_ ` h m�n � ` v ` gi� m k a 2 a k |�n � g ` � n 2
vwkr� mj` kr� m�a k ` hWxug z k a h ` hWv ,exus |i` hT�Ysuk n � ` v _ � k�v 6 v ` h mja�n x `u� + ` h m k a g `ba v�k�� m k ` h
xuk m@np| � krh�x k � n x n v+,exus |�` x nynpa �Ysug m k m s ajn h qp` xukrh � a g m�` h �
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�#v ` xuk |i` xuk � ` vTsu�ug � npo{q}` s m g | gi� n x ` � n _u|�n m@n}� `ba v n xuk�hjkr� zp`b|�z gix n 6 ` xuk mjaj` � n

xuk vwkr� h np� k��uh � ) n x n � ` x ` x ` � | suh m k a � ` � m 6rv6suv � �uvwk aj` npa tug mja��pa g ` x k _ aj` � krhlh ` h
al` x n �ux `u� �Bh m krh _ ` xukrv hjk a�_uaj` � k�hjh ` h�xuk�suhls �pa g ` hjk � ` v�su� g � n �ux `Wn}mja�n{z 6�h�xuk mjaj` � n xuk
vwkr�uh np� k��uh�s m g | g�� n �ux `
� � � � ��� � ���ug ; ` s^tug�t | g `pm k � n h � ` v ` ` � ��� ` s ��� �7� ! n v�t 6�v
k ; g�h m krv _ aj` � krhlh ` h�x k m krv _ `�a k np| hlkr�ux ` k ; k � s m�n x ` h�h ` t a k � k a ��� � g n x `N���[� � � ` v �uk 2
� krhjhlgix n xukrh
xuk � ` v�su�ug � nporqp` � ` v ` s m�al` h _ual` � krhjh ` h1x ` v�k�hjv `�m g _ ` � n�_ua , _ua g n v � �es gi� n
` sdk�v � ` x ` h a k�v `pmj` h � + ` x krv ` h z k a k�hjhjk � k�� �pa g ` � n � � s ajn � � $ �

� n � � s a�n^_ ` xuk 2"hlk z k aw` hwx ` gih m g _ ` hWxuk � ` v�s �ug � npo{qp`^_ ` hjh 2 z krgih � � ` _ua givwkrg aj`
m g _ `u~ suv n;m@npa k � n � ` v�suv k�h � a k z k;krv np|�� suv � � � � ���wn t k a�m�` k�� m�a k ` h _uaj` � k�hjh ` h � k
� � �Bhjhjk �us=; ` xuk � n}a�n � m k a krh 6 m�a�n �uh � `ba v n x ` _ k |�` � � � | k ` x ` hjgih m k�v nw`b_ k a�n � g ` � np| krv
_Dn � `pm krh���+ � �Bhjhlkrh _Dn � `pm k�h�h qp`;_un hjh n x ` h _Dn}a�n n7_ |�n}m�n}� `ba v n xuk � ` v�su�ug � nporqp` �Ysuk n h
mja�n �uhlv�g m k n}m�ajn z 6rh
x ` �2� ��_unpa�n�` � ` x ` xuk�h m g�� `u� � ` � ` x ` xukrh m g�� `u~b`�_Dn � `pm k�6 | gix `�_ k |�n
_u|in}m@n � `ba v n xuk � ` v�su�ug � nporqp` k�� ` z}n vwkr� m k�k�� mja k � suk np` ��� � | k ` x ` �Ugi�Ys=; _Dnpa�n�_ ` h m k a g `ba
k�� mja k �3n � `w_ aj` � krhlh ` xukrh m gi� `u�

� ��n � ` v�su�ug � nporqp` x ` hjk � su�ux `�m g _ `u~ � ` v a k�h m�a g o�� k�h m krv _ `ba�n g�h ~ n � ` � m k � k
xuk � `ba v n
hlkrvwk | � n � m k ~ v n h�hjk�v n g�� m k a�� k a �r� � g n x ` ��� � | k ` x ` �Ugi�Ys=; � ��v _ual` � krhlh `�� x k m krv _I`
a k np| xuk�hjk 8 n kr� z g n}a s v n vwkr�uh np� krv _unpa�n�`	�7� + n}a�n gihjh `u~ k | k�s m g | gi� n xug a k m�n v�k�� m k n ��+B�
xuk � ` v�su�ug � nporqp` �Ysuk�6 _ual` z g�x ny_ k |�nW_u|�n m@n}� `ba v n xukrhlkr� zb`b| z gix n � ) n x n vwkr�uh np� krv xuk z k
k�h m@n}a*n hlh ` � g n x n�n suv � n � np| x k � ` v�su�ug � nporqp` �es k�hlk a�� xukrh � a g m�`Tn hlk � s g ar� � _u|in}m@n � `ba v n
k�� m�qp`Tmja�n}m�n krhlh n v�k��uh n}� krv xuk�v n �uk�g a�n�np_ual`b_ua g n x n ~ � `b|i` � n � x ` suv � n t k ornp| � ` � ` v n h
g�� � `ba v npo�� k�h*�uk � krhlh �pa g n h _unpa�nynTm�ajn �uhlv�g�hjh q}`yn hjhlgiv � ` v `Wa k |�n}m g z}n h n}` � n � n}|Unp` �Ys np|Un
vwkr�uh np� k�v _ k alm kr� � k � � v�k��uh n}� krv � ` vLkrhlh n h8gi� � `pa v npo � krh n x g � g ` � n g�h 61kr� m@qp` �@� n v n x n
xuk _Dn � `}m k � � ` v ` vwkr� m�`�n}_uaj`b_ a g n x `u~ `�_Dn � `}m k 6 mja�n � hjvwg m g�x `�_Dnpa�n�` � ` x ` xukrh m g�� `�_ k |i`
� n}a x/� npa k �2� � � � � � ` xuk�h m gi� `u~ n vwkr�uh np� krv 6,x krhjk�v _un � `pm�n x n k�kr� m�a k � suk np`y_uaj` � k�hjh `
a k � k _ m�`par�
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�$xuk � gih q}` x k�s m g | gi� npa 2�hjk � n � n gihBt n hlkrg n 2"hlk�� n h � n}a�n � m k a 2ih m g � n h � ` v�su�uh
x n � ` v�su� g 2

� npo{qp` k�v m krv _I`Ta k n}| � ) ` v ` xuk�hjk 8 n 2"hlk �3npa�n � m g n h m k�v _ `ba�n gih1� n h�vwkr�uh np� kr� h kr� z g n x n h ~
6 v n g�h np_ aj`b_ua g n x ` n s m g | gi� n}o{qp` xuk hjk alz g o�`;`ba g�kr� m@n x `;n � ` �uk<; qp` � + npajn _I` xuk a � n{z k a
�3n}a�n � m g n h � n m�ajn �uhjvwgihlh qp` x k suv n v�k��uh n}� krv ~�` hjgih m k�v n � k � k�hjhlg m@n xuk;g�� � `ba v npo�� k�h
h ` t a k n h ` s mja�n h � ` � m k�h�xuk,vwkr�uh np� kr� h��Ysuk _I` xukrv � ` v _ k m g a�_ `ba�a k � s a h ` h � ` v n v�k���2
h np� krv n}m s n}| � �
� m�qp` 6�� k � k�hjh �pa g `,� `ba �uk � k a suv�vwk � n �ug�hjv ` xuk�xukrh � a g o{q}` x n h � npa�n � m k a 2�h�2
m g � n hWx n � ` v�s �ug � npo{qp`^_Dn}a�n �Ysuk ` h a k � s a h ` h _I` hlh n v6hjk aya krhjk alz}n x ` h � � vwk � n �ugihlv `
s m g | gi� n x ` � krhjhlk m�ajn t np| � ` 6 � ` � � k � g�x ` � ` v ` � n � np| xuk m k�v _ ` a k np|�` s hjg�v _ | krhlv�k�� m k
� n � np| 	 � ��� 	 3 � � � � n � np|B_ ` x kwhlk a xuk �D�ugix ` � ` v ` s v n � ` �uk<; qp` su�ugix g a k � g ` � np|%` �uxuk
� npa�n � m k a 2ih m g � n h � ` v `-|�n}aj� s ajn xukwt n �ux n�~fn}mja�n h ` v � ;�g�v ` k � 	 � ����� v � ;�giv ` _I` xukrv hjk a
k�h _ k � g � � n x ` h � �k n � `ba x ` � ` v k�hjh n krh _ k � g � � nporqp`7` hjg�h m krv nd_ ` xuk � n �rk aTnda k�hjk a�z}n xuk
t n �ux nyn xuk��es n x n �

��h ` t 8lk m g zb` h�x nwn tuh m�ajnpo{qp` xuk � n � n g�h�xuk � ` v�s �ug � npo{qp` h qp` "

� ) ` � mjaj`b| k�x n �Ys n � m g�x n xuk�xuk � ` v�su�ug � nporqp` xuk m krv _ `wa k np| �es k�6 _ k a vwg m gix n

� ��k a kr� � g n vwkr� mj` x n t n �ux n�m�`}m@np|Z`}� k a k � g�x nW_ k |i` h n x n}_ m@n x `ba k�h �2� �

� 	�krhlk a�zpn xuk a k � s a h ` h �es k _ ` hjhlgitug | g m�n^n �3npajn � m g n x n h a k�h m�a g o�� k�h m k�v _ `bajn gihwx n h
� ` v�su� g � n}o � krh

+ ` x krv ` h � ` v _DnpajnpaBn,n tuh mja�nporqp` xuk � n � n}| s m g | gi� n x n�_ k |in�_u|�n}m�n}� `ba v n � ` v n � n}m k 2
�b`pa g n xuk�hlk alz g or` ) - 	 ' � � � ��� � � �  	 ����� ����)*np_ua krhjk�� m@n x n�_ k |in h a krxuk�h �B!�& � � | k�h _ ` xuk�v
hlk a�� n � g | v�k�� m k�s m g | gi� n x ` h _Dnpajn n � |in hjhlk�xuk mja��}� k �b` v�s | m g�v+2�xug n ~ _I` g�h�k�hjhjk mja��}� k �b` m krv
� npa�n � m k a 2ih m g � n xuk-hjk a suv �Ds=; ` � ` � m 2��Ys ` x k7gi� � `ba v npo � krh � ` v | g�v�g m k�h m k�v _ `bajn gihWxuk
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n � m k a g `bar� � � n}m�` xuk _I` xuk a 2"hlk�k ; k � s m�npa h `p� m � n}a kTx krhjk�� zb`b| z g�x ` _Dn}a�n � | s h m k a h��2� � hlkrv
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� | k�h�hjk,s m g | g�� n v xuk m�` x `y` hjs _ `ba�m k�xuk aj`pm gi� n h�x n x nW_ `ba krhlhjk,��� � | k `u�

+ `ba �Dv ~%` v ,�x s |i` � ` � m�aj`p|�n x `pa � qp` 2"	f! 6 a k�h _ ` �uh � z k |1_I`pa�� k a kr� � g npa�`dm�a�� � k �b`
�Ysuk�� qp`�m krv a krh m�a g o � krh m k�v _ `bajn gih � ) ` � � `ba vwk np_ua krhjk�� m@n x ` � n gi� mjaj` xus o{q}`u~ suv�x ` h ` t�2
8lk m g zp` h�x nW_ua krhjk�� m k npa �Ysug m k m s a�n 6 | gix npa1m@n � mj` � ` v mja��}� k �b` xuk m k�v _ `Wa k np| �Ys n � mj` � ` v
mja��}� k �b` � ` v�suv � �k � gix gis�2�hjk � ` �uh m�a sug a 2"hjk�suv � ` � mjaj`b|in x `ba xuk�xugih _I` hlg m g zb` �Ysuk�x gih _ ` �ug 2
tug | g�� n�_unpa�n ` � � � | k ` x ` �Rg��Ys=;;suv � ` zb` xugih _I` hjg m g zp` xuk a krx kwx n � |�n hlhjk � ��� ����� ��� � � n
z k a x n xuk�krhjhlk�v ,exus |i` krv�s |in suv�xug�h _ ` hjg m g zp` � ��� ����� ����a k � k�tIk��ux `�_Dn � `}m krh
��+ x ` � � � | k `
x ` �Ugi�Ys=;Wk ` h a k _un hjh n,_Dn}a�n�n tugit | g `pm k � n xuk � ` vTsu�ug � npo{q}`�n m�a�n{z 6rh
xuk�suv � n � np| k�h _ k � g np|
_Dn}a�n hjk a k�v v n � x n x ` h�krv t n g ; n _ua g `ba g�x n xuk _Dnpajnd` xuk�h m gi� `u� ��v n z kr�y� ` xuk�h m gi� `u~Rn
tug�t | g `pm k � n 	f!$kr� m�a k �3n � ` zpn v�k�� m k�k�hjhlkrh _Dn � `pm krh _Dnpa�n�` v ,exus |i` � ` � m�al`b|�n x `ba � qp` 2"	f!$k
k�hjhjk a k _Dn hjh nW_Dn}a�n�` � � � | k ` x ` �Ug��es ; � ` v ` hjk m g z k�hjhjk�hlgix `�a k � krtug�x `W_I`pa suv nT_u|�n � n xuk
a krxuk � � � ����� ����' z k 8 n � � s a�n � � 3 ) � �"hlh ` _ ` hjhlgitug | g m@n �es k ~ � ` � | s h m k ar~Onp| 6�v x k np_u| g � n}o � krh
s m g | gi� n �ux ` � ` v�s �ug � npo{qp` xuk m krv _I`�a k np| ~p_ ` x k 2"hlk m k af` s m�a�n h np_u| g � n}o � krh � ` v�s �ug � n �ux ` 2�hjk
_ `ba !�) + � ��+ ` sdvwkrhjv ` &7+B�*hlkrv �uk�� � suv n v ` xug � � n}o{qp`u�

��tuhlk a�zpn �ux ` 2�hjk ` v ` xuk |�` ����� np_ a krhlkr� m@n x ` � ` � n}_ 2 m s |i` xuk a k z gih qp` tug�t | g `b�ba�� � � n ~
_ ` x k 2"hlk z k a �es k z}�pa g n h � n v n x n h x nynpa �Ysug m k m s ajn�_uaj`b_ ` h m@n � `paja k�h _ ` �uxuk�v xug a k m�n vwkr� m k
n � n v n x n h _ aj`b_ ` h m�n h _ k |i` v ` xuk |i` ����� � � �w` v+,exus |�` xuk���+B� _I` xuk�hjk a � ` v _unpa�n x `��
� n v n x n xuk m�ajn �uh _I`ba�m k _ `ba � ` � m�aj`p|�npa�`�mja�n �uh _I`palm k � `baja k mj` x ` h _Dn � `pm k�h1s m g | gi� n �ux `�_Dnpa�n
g�hjh ` � ,exug �b` h�xuk z k a g�� � npo{q}` xuk k ajaj` ~ � ` v `7` ) 	�) � � | 6rv xug�hjh `u~ hjk � ` s z k a v�sux n � o{n
x nym k � � `b|�`b� g n x k � npa x/� npa k ~ krhlh n � n v n x n gih `p|�nwn np_u| g � npo{qp`y`p� k a k � kr� x ` suv n g�� m k a�� n � k
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) ` v ` hlk _ ` xuk ` tuhlk alz}npa�~yn/m�`pm�np| g�x n xuk x n _ua k�hjkr� m k npa �Ysug m k m s a�n giv _u| k�v�k�� m@n

hlk alz g or` hWxuk � ` v�s �ug � npo{qp` t n hjk n x ` hWk�v6vwkr�uh np� k��uhWh ` t a k suv � npa x/� n}a k �Ysuk _ual`b_I`pa 2
� g ` � n ` _Dnpajn xug � v n xukdv�k�v+, a g n � ` v _unpalm g | � n x n x gih mja g�tus!2ix n � �Bhjhlkrh hlk a�z g or` h _ ` xuk�v
mja�n}m�npa v�k��uh n}� kr�uh � ` v | givwg m krh m krv _I`pa�n g�hBxuk�k�� m�a k �3n x kr� m�al` xuk � n � n gih � ` v � npa�n � m k a 2�h�2
m g � n h �3n}a�n � m g�x n h�k m@n v�t 6�v v�k��uh n}� kr�uh�� `ba v n g�h ' m�a�� � k �b` ��+ ) � + npa�n��3npa�n � m g a�n � ` v�s�2
�ug � nporqp` xuk m krv _I`�a k n}| ~Y` v 6 mj` x ` xuk a krhlk a�zpn x k�t n � x n�_ `ba � n � n}| 6�s m g | g�� n x ` � ��k��ux `Wn
_u|in}m@n � `ba v n g�v _ | krvwkr� m�n x n�_I`ba v+,exus |�` h � ` v gi� m k al� n � k t krv xuk �D� gix n ~}� n � g | vwkr� m k1� ` zb` h
m g _ ` h xuk _ual`pm�` � `b|�` h � hjk a�z g or` h _I` xukrv hjk a g�� m k �bajn x ` h �

� n h _ua , ;�giv n h�hlk o � krh ~ ` h�xug z k a h ` h�t |i` � ` h��Ysuk � ` v _ � k�v nW_u|in}m@n}� `pa v n hjk a�qp` np_ 2
a krhjk�� m@n x ` h�k�v xuk m�np| � krh �
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�k z gix `7np`;np| m�` � suh m�` x k _u|in � n h��2� � k n g�v _ ` hjhlgitug | g�x n xuk�x ` xuk�hjkr� zp`b|�z givwkr� mj`
x n-npa �es g m k m s ajn hjkrv nd_ua krhjk�� o{n x ` � | s h m k ar~%`b_ mj` s�2"hlk _I`ba hlgiv�s |�npa�n h � su� � g ` � np| g�x n xuk�h
x `wn x np_ m@n x `ba �2� � k ` hlkrs � ` � mjaj`b|in x `ba ' 	 ��	 	 ��� ) �

Q8�RQ8�7� � 4 � ) �.�T�I� *
��h ` t 8lk m g zb` hR�Ysuk*� `balm k npajn v `�_uaj` 8lk m�` xuk1suvLv ,�xus |i` �Ysuk1krv�s |in hjhlk n�_u|in}m@n � `ba v n

xuk a krxuk�h q}`�` h�hlk � s gi� m k�h "

��_ k a v�g m g a*n k ; k � s orqp` xuk _uaj`p�ba�n v n h x gih mja g�tus!2ix ` h*g��ug � g np| v�k�� m k _ aj` 8lk m@n x ` h _Dnpa�n�`
� | suh m k a �2� � k�v suv n v � �Ysug�� n�|i` � n}|

� k ;�g � g a�n v+2��ugiv n v ` x g�� � npo{qp`W_ ` hlh72 z k | � ` � ,exug �b`�� ` � m k�x `ya k�h _ k � m g zp`�_ aj`b�bajn v n

� � n � g | g m�npaOn xuk�h � ` tIk alm�n xuk
k alaj` h _ `bar~ np` � ` � m�a��}a g ` x `�n x np_ m@n x `ba �u)*� ~ hlk a%_I` hlh72 z k |Yn
z k a g�� � npo{qp` x ` krh m@n x ` g�� m k a � ` x `�n x np_ m@n x `ba k m@n v�t 6rv n v ` x g�� � npo{qp` x ` v ,�xus |i`
_unpa�nW� k a�npa�a k |�n m , a g ` hJxuk�k�h m�n x `y_ k a h ` � np| gi� n x ` h

�Bv�t `bajn�` v ,exus |i` xukJh `p� m � npa k m k�� � n hlgix ` � ` �uh m�a s!2ix ` gi�ug � g n}| vwkr� m k _unpa�n�_ k a vwg m g a
n k ; k � s orqp` x ny_ |�n}m�n}� `ba v n x k � ` v�su� g � n}o{qp` xuk�h � a g m�n �ukrhlh nWm krhlk ~ k | k _I` xuk m�n v�t 6rv hjk a
s m g | gi� n x `�_ `ba �Ys np| �Ysuk a�` s m�al`y_uaj`b�pa�n v n �Ysuk�k<;�k � s m k�h ` t a k ` �2� � �

�Bv suv n7� s m s ajn k ; m kr� h qp`u~ krhlhjkdv+,exus |�` _ ` xuk hlk a s m g | g�� n x `7_Dnpajn^n gi�98lk o{qp` xuk
� np| � n h � ` v `y` t 8lk m g zb` xuk m krh m@npa�` � ` v _ `balm�n vwkr� m�` x ny_u|in}m@n}� `pa v n � ` � h m�a s!2ix n h ` t a k `
� n}a x/� npa k �2� �
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) ` � � `ba vwk z g�h mj` � ` � np_ 2 m s |�` xuk(gi� � ajn 2"k�h mja s m s a�n ~*` h n x np_ m@n x `ba k�h xuk a k�xukG�2� �

_ k a v�g m krv n s m g | g�� nporqp` x n,n tuh m�a�n}o{qp` � � � ' 	 	 ��� ��	  � � ��	 � � � � ��	 ���	� ��� �=)8_Dnpajn,n � ` v�s�2
�ug � nporqp` xukWx n x ` h ~ k�v�t `pa�n � ` �!2 z k |�� 2�hjg � ` `-n x n}_ m@n x `ba�m�ajn xusu� n-n k�h � a g m�n � | krg m s a�n krv
vwkrv , a g n*a k�v `}m@n krvLkr� z g ` xuk1v�k��uh n}� kr�uh ' mja�n x s o{qp`�� krg m@n krv � npa x/� npa k _ k |�`�n x np_ m@n x `ba
�2� �!) �

� giv _I`palm@n � m kfg�� mjaj` xusu��g a � krhjhlk
v ` vwkr� mj`�np|i� s v n hIxug � k a k�� o{n hUk�� m�a k
k�hjhjk _Dn}a�n xug � v n
xuk � ` v�s �ug � npo{qp` k n suhjs n}|fm�al` � n xukWvwkr�uh np� kr� h�s m g | gi� n x ny_I`pa�` s mjaj` h n x np_ m�n x `ba krh�xuk
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a krxuk � �$v ` xuk |i` xuk _uaj`p�ba�n v nporqp` s m g | gi� n x ` � n h � n v n x n hRhjs _ k a g `ba krh m k aj� �Ysuk1s m g | gi� npaU` h
x ` gih _Dn}a�n xug � v n h ~e_I` gih ` vwkrg `�� 2ihjg � ` 6�t n hjk n x ` krv vwkrv , a g n � ` v _Dnpalm g | � n x n kr�u�Ys n � mj`
�Ysuk ` v ` xuk |i` xuk vwkr� h np� k��uhTx k z k hjk a�� `ba �uk � g�x ` np` h _ual` � krhlh ` h�x k m k�v _ `7a k np| ' np_u| g 2
� npo{qp`*) ~ � ` � � `ba v�k ` h a k��es gihjg m�` h � g m@n x ` h�� ` � n}_ 2 m s |i` $ � �Bv 	 )���� �p�b� $�� kr� � ` � m�a�n 2"hjk
v n}m k a g np|Oz}n h mj` h ` t a k � � � k m�n v�t 6rv suv n k ; _u| g � g m�npo{q}` x n h�xug � k a kr� orn h�k�� mja k ` h�x ` gih
v ` x k |i` h xuk _uaj`p�ba�n v nporqp` "

� ` v ` xuk |i` xuk mjaj` � n xuk�vwkr�uh np� kr� h ~ n h z}npa g �{z k�gih xuk z k�v hjk a�`bal�3n �ug�� n x n h k
k�v _un � `pm�n x n hfkrv�s v _uaj` � k�hjh `u~bm�ajn �uhjvwg m gix n hfk�xuk�hjkrv _Dn � `pm@n x n h
krv ` s m�ajn h
z}npa g �{z k�gih�� `-_ aj` � krhlh `-a k � k _�m�`ba�� �Bv � ` � mja�n h m k ~ � ` v z}npa g �{z k�gih ' v�k�v+, a g n*)
� ` v _Dnpalm g | � n x n ~ ` h _uaj` � k�hjh ` h1k�� zb`b| z g�x ` h _ ` xukrv � ` v _Dnpa�m g | � npaRz}npa g �{z krg�hfxug 2
a k m�n v�k�� m k ~I` �Ysuk mj`ba � n�` krv _Dn � `pm@n vwkr� mj` xuk�hj�uk � krhlh �pa g `  v�k�hjv ` _I` ��2
m krg aj` h _I` xukrv hjk a � ` v _Dnpa�m g | � n x ` h �  _I`palm@n � mj` � qp` k ;�gih m k��uk � krhlhjgix n xuk�xuk
� ` v�su� g � n}o{qp` hlk _Dnpajn x n � '���� � )
�Bv � n{zp`ba x `-_Dnpa�n xug � v n x n mjaj` � n xukyv�k��uh n}� kr�uh ~8_ `ba�` s m�aj`d|in x `u~ k�h m��-`
� n m�` �Ysuk k | k _ k a vwg m k ` h _ aj` � krhlh ` h�hjk � ` vTsu�ug � npa k�v kr� �es n � m�` _ual`pm k � gix ` h
x ` h ` s mjaj` h _I`pa �pa k n h |�` � n gihwxuk vwkrv , a g n ~*m kr�ux ` kr�uxuk a k or` h _ua g z}n x ` h xuk
vwkrv , a g n ~ kr� �es n � m�` �Ysuk s m g | g�� n � x ` ��u& _I` xuk 2�hjk _ual` zp` � npa(n � np| � n xuk
` s m�al` h _uaj` � k�hjh ` h�k�h � a k z kr�ux ` x n x ` h�k ala � � k ` h�� n v�k�v+, a g n � ` v _unpalm g | � n x n �
� | 6�v�xug�hjh ` ~3`,_unpa�n x g � v n xuk m�al` � n xuk�v�k��uh n}� krv _ ` xuk�hjs _ `ba�m@npa v � �Ysugi� n h
� k m k aj`b� �r�uk n h � ` v x g � k a kr� m k�h�� `ba v n h�xuk a k _ua k�hjk�� m�npo{q}`u�

� �2� �W_ k a vwg m k n k<;�g�h m ��� � g n x `�_Dnpajn xug � v n xuk�v�k�v+, a g n � ` v _Dn}alm g | � n x n kr� m�a k ` h
� ` x ` h�x ` � | suh m k a�_ k |�` v np_ k n v�k�� mj` x n v�k�v+, a g nTa krv `pm@n k�v �pa k n h |i` � n g�h �  n vwkrhlv n
� `ba v n�~D` _ua krhjk�� m k�v ,�x s |i`y_ k a vwg m k n s m g | g�� nporqp` x ` vwkrhlv `�_Dnpajn xug � v nynp_ual` z krg m@n � x ` 2
hlk(x `^� n}mj` x k(�Ysuk m�` x ` h ` h _uaj` � k�hjh ` h�k�h m�qp` �Ysuv n vwkrhlv n v � �Ysugi� n ~J` �Ysuk � n � g | g m�n
t n h m@n � m k nWm�npa k � n �

��h m@npa k � n h��Ysuk ` v+,exus |�` xuk z k a k np| gi� n}a*_Dnpajnyn}m g�� � g a*` h ` t 8lk m g zp` h�h qp` "

� �egiv�s |inpaIn�� n hjkBxuk
gi� g � g np| g�� nporqp` �Ysuk�6 � ` v _I` h m@n _ `ba � a g n}o{qp` xuk
t |�` � ` hZxuk
vwkrv , a g n
n hjk a krv � ` v _Dnpa�m g | � n x ` hwk `�_I` h m k a g `ba � ` v _unpalm g | � n v�k�� m�` � ` v n � ` �uk<; qp` xuk
` s m�al` h _uaj` � k�hjh ` h�k�v v � �Ysugi� n h a krv `pm�n h n krhjhlkrh�t |i` � ` h

� � _ ,ph gihlh `u~ suv n/�pa k n xuk�vwkrv , a g n � ` v _Dnpalm g | � n x n x n vwkrv , a g n _ua gi� � g _Dn}| x `
_ a , _ua g ` � ` x ` |i` � np| hjk a�� s m g | g�� n x n _Dnpajn�n m�al` � n xuk;x n x ` h k�� mja k ` h _ aj` � krhlh ` h
x k m krv _I`Wa k np| �

� g�v _ `balm�n � m k ` tuhlk alz}npa �es k np_ k�� n h s v hlsut � ` �98lsu� mj` xuk m�` x n,� s � � g ` � np| gix n x k�x `
�2� � 6 krv�s |�n x `�_ k |i` v ,�x s |i`�n �Ysuguxuk�h � a g mj`u� ��h � n}a�n � m k a 2ih m g � n hf�Ysuk�h qp` giv _u| krvwkr� m@n x n h
h qp` "

� � _uaj` � k�hjh ` xuk � a g n}o{qp` xuk�suv t |i` � ` xuk�vwkrv , a g n �Ysuk�6 np_ ,bh�k ; _ `ba�m@n x `
� � � ` �uk ; q}` k ` v np_ k n vwkr� m�` xuk�s v�t |i` � `�a krv `pm�`�_unpa�n�n��pa k n xuk�kr�ux k a k o{n vwkr� mj`
|�` � np|

� � v ` x ` xuk | krg m s a�n � krh � a g m@n�_Dn x a�qp` xuk�hjh n h �}a k n h�x k,vwkrv , a g n
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� �yn h�hlk � sug�� m krh � su� � g ` � np| g�x n xuk�h � qp` h qp` g�v _ | krvwkr� m�n x n h�"

� � v ` x ` xuk | krg m s a�n x krh mja s m g zp` k ` v ` x ` xuk�k�h � a g m�n � ` v gi� m k aja s _ o{qp`

� �"� m k aja s _ o � krh a krv `pm�n h

� ! a�n �uh � k a �r� � g n h z g n �&(�

� _ a givwkrg aj` 2 m krv�� qp` 6�giv _u| k�v�k�� m@n x `y_ `ba �Ysuk ` v ` xuk |i`w|i` � np| xukTv�k�v+, a g n � qp`
� ` � m krv _u|in krhjhlk m g _ ` xuk `b_ k a�nporqp`u� � �yn gi� m k aja s _Iorqp`ya k�v `pm�n � qp`W� ` gZxuk�hjk�� zp`b|�z g�x nw_ `ba
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� n x `wn x np_ m�n x `ba xuk a krx k � ` v suv � k alm�` � ` vwk ' _unpa�n xuk m@np| � krh z k 8 nwn hlk orqp` � tugit | g `}m k � n
� � v �,k�v g�� � a�n 2�krh m�a s m s ajn*) � 	�k�hjsuvwgix n v�k�� m k ` h n}m�a gitus m�` h�xuk�suv n�`p� k alm�n h qp` " ` t |i` � `
�Ysuk�hjk a��W`p� k alm@n x `u~u`wn x n}_ m@n x `ba xuk a k�xuk�krv �Ysuk�hlk a���� k�g m@nWnW`p� k alm�n ~u` � ` vwk�x nW`p� k alm@n
�Ysuk 6;xug z g�xugix ` krv x ` gih g�xukr� m g�� � n x `ba krh xuk 3 ��tug m h ~ suv n�aj`}m gi� n xuk ��� � �  � � � �Ysuk 6
�@� n v n x n �Ys n � m�` suv�k z k�� m�` giv _ `balm�n � m k � ` v ` � ` �uk ; q}` n � ` � m k � k ~Zn m�a g�tus mj` h��YsukTv�s�2
x n v nd� `ba v nd_ k |�n �Ys n}|J`7n � k�hjh `;a krv `pm�`7n}� k m�n7n � ` �uhlgih m �r� � g n x n vwkrv , a g ndnp|i` � n x n �
! ` x ` h
krhjhlkrh _Dnpa M}v�k m�aj` h1h qp`�npa v n �rk�� n x ` h1� `�z k m�`ba �Ysuk � ` � m 6�v ` h � n v _I` hBv ` h m�ajn x ` h
� n � � s a�n � � W

� s n �ux `�n�� s � o{qp` �
����� � ��'�� � � ��"�� � 
 ������� 6 �@� n v n x n ~}` h _Dn}a Mpvwk mjaj` h8xuk kr� mja�n x n
h qp` h np| zb` h�� n�_ a , ;�giv n�_I` hlg orqp`W| g z�a k�x `Wz k m�`ba 
�������� � ' �%$�� k n�_ ` hlg o{q}` x `ya k � gih mjaj` � `
z k m�`pa 6 a k m�`ba � n x n � ` _Dnpa Mpv�k m�al` � (%� ����� � � ) ` v _u| krvwkr� m@npa v�k�� m k ~ � `ba v np| vwkr� m k(� `
k�h m@�}� g ` x k �D� np| gi� n}o{qp`u~In aj`}m gi� n �
� ��� � � � � � ��� � "�� � 
�������� 6 �@� n v n x n k�6 a krh _ ` �uh �{z k |
_ `ba k | givwgi� n}a*n xuk z g�x n kr� m�ajn x n x n�m@n t k |in xuk `}� k alm�n h �

� _ ,ph n � a g npo{q}` xuk(suv n `p� k alm@n xuk7t |i` � ` xuk7vwkrv , a g n ~
` � n v�g�� � ` � n}m s a�np| xuk
suv nwnp_u| g � nporqp` 6 � n ��k a�n �@� n v n x n x nw� su� orqp` �
��� � � �
� � �&"�����
�������� �Ysuk a k � krt k ` v n 2
�ug _ s |in x `ba xuk `p� k alm@n � (%� ����� � k gi� mjaj` xusu� k�hjh n `p� k alm�n � n�a k�xuk;xuk � `pa v n �Ysuk ` s mjaj` h
� ` v _ s m@n x `ba k�h a krv `pmj` h _I` hjh n v s m g | g�� � 2 |�n �
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�f������	�� � � � / ! n tIk |�n xuk � ` �uk<; � krh n}m g zpn h

� n t git | g `pm k � n x k�hlgiv�s |inpo{q}`�n �u� g � n,nporqp`Tn hjk a1mj` v n x n 6 n v�sux n � o{n x n�zpn}a g �{z k |
 � ��� ��� ��� � ���
� � �#" ����� _Dnpajn z k a x n xuk�g al`u� � ` v ` vwkr� mj` �es k suv6� ` x `;a krv `pm�` xuk�hjk 8 n
� ` �uk � m@npa � ` v suv t |i` � ` x kWv�k�v+, a g n xugih _I` �ugitug | g�� n x ` � n a krxuk ~ krhlhjkWt |�` � ` �uk � krhlh npa g n 2
vwkr� m k m krv �Ysuk m k a hjgix ` g�� m�aj` xusu��gix ` ~ � n h ` � ` � m�aj�pa g `yn � ` �uk ; q}` 6�giv _ ` hjh 2 z k | �

� ��� ��� ��	 ������� � � 	
� ���	�-����	 � � �	� ��� �
+ npa�n s v n � ` v�su� g � n}o{qp` � ` � | suh m k a �2� � ` � `bala k a�~ 6 �uk � krhlh �pa g ` �Ysuk n v � �es gi� n

a krv `pm@n+' � | gik�� m k ) hjk � ` �uk � m k � ` v ` t |i` � ` x k�vwkrv , a g n�`}� k alm�n x `u� � _ ,bh*k�hjh n k m@np_un ~ k�hjhlk
t |�` � ` xuk*v�k�v+, a g n�_ ` xuk a�� hlk a v np_ k n x ` krv kr� xuk a k or` h |i` � n g�h8x n v�k�v+, a g n�� 2ihlg � n�n}m�ajn{z 6rh
x `�n x n}_ m@n x `ba xuk a krx k � ��h _ua g�� � g _Dn gih m g _ ` h�xuk�x n x ` h n tuh mja�n}mj` h�kr� zb`b| z gix ` h��uk�hjh nw� n hjk
x n�`b_ k ajnpo{q}` h qp`,` � � � � � ��� ��� �es k a k _ua krhlkr� m@n suv n � ` �uk ; q}` � ` v�suv�t |i` � ` xuk�vwkrv , a g n
a krv `pm�` k ` � � ���	� � � �Ysuk a k _ua k�hjkr� m�n suv v np_ k n v�k�� mj`,� 2�hjg � ` xuk�s v t |i` � ` xuk�vwkrv , a g n
�Ysuk � ` g � ` �uk � m@n x `u�

� _ua g�v�k�g ajn�� su� o{qp` x k � k a kr� � g n vwkr� mj`Ta k�v `}m�` x n v�k�v+, a g n 6 n �
����� � ����� � � � s98 n
n hlhjg�� n}m s a�n 6 "
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� |inTm kr� m�n k�h m�n tIk | k � k a s v n � ` �uk<; qp` � ` v ` t |�` � ` xuk�v�k�v+, a g n krh m�n t k | k � g�x `W_ k |i`
� ` v�k�x n x ` _ k |in � ` v�tugi� npo{qp` xuk " 
��
� ���	� � � � ��� ~ " � � �#"%$�� ��� k "�� ��"�� � ��� � � � s � o{qp`
t |�` �Ysuk�g nwn}m 6 n � ` � k<; qp` hlk a k�h m@n tIk | k � gix n�~Oa k � suh n x n ` s7suv | givwg m k�xuk m k�v _ ` hlk a k ; � k 2
xug�x `u�

� ` v ,�x s |i` xuk7hlgiv�s |�nporqp`u~Jn _ua g�v�k�g ajn;m�npa k � n n hjk a a k n}| gi� n x n � n �@� n v n x n x n
� su� o{qp` 6 n�_uaj` � s ajn�_ k |�n � ` v�t gi� nporqp` x ` h m�a �rh�g�xukr� m g � � n x `ba k�h�xuk�� mjaj` x n�m�n t k |�n xuk `p� k a 2
m�n h
xugih _I` � 2 z k�gih � ��k�� qp`�n �@� n x `u~en�� su� o{qp`,a k m�`ba � n s v n � ,exug �b` xuk�k ajal`�_ k |�`,_unpa Mpvwk mjaj`
��
��	� � � � � ��� �� ��� � ) n h ` � ` � mja��pa g `u~Yn�m@n tIk |�n xuk � ` �uk ; � k�h ' �es k _ ` x k�hlk a
z gih m�n � n � � s a�n

� � � ) 6 _ua krkr� �@� gix n ' k�v suv nW_I` hlg orqp` xugih _I` �!2 z k | ) �
� | 6�v xugihlh `u~�n aj`pm gi� n xuk ��� � �  � � � a k � gih m�ajn x n _ `bay` � n hlg qp` x ` `}� k a k � g�v�k�� mj` x `

t |�` � ` xuk vwkrv , a g n 6 �@� n v n x n-_unpa�n gi�uxug � npa�n � ` � k<; qp` x k suv _ual` � krhlh `��d_I`pajo{q}` xuk
vwkrv , a g nT`p� k a k � gix n��

� �,n x krh � ` �uk ; q}`�a k m g ajn k�hjh n kr� m�ajn x n x n,m�n tIk |�n xuk � ` �uk ; � k�h*k �@� n v n � ` z}n vwkr� m k
` ��� � �  � � � _Dnpa�n gi� � `ba v n}a,`(_uaj` � k�hjh ` �es k `p� k a k � krs ` t |�` � ` xuk v�k�v+, a g n �Ysuk ` � ` x `
a krv `pm�` k�h m@� xuk�h � ` �uk � m@n �ux `u�
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�8���,��	�� � � P�/ ! n t k |in xuk�v np_ k n v�k�� mj` h

� _ ,ph n � ` �uk ; qp`u~�` v np_ k n vwkr� mj` xuk�suv t |i` � `-a k�v `}m�` x k vwkrv , a g n � ` krh _Dnpo�`
xuk-kr� xuk a k o{n v�k�� mj` |i` � np| 67�uk � krhlh �pa g `u� ) ` v `^� ` g z g�h mj`u~ ` m g _ ` ( �)� ��� ' ($a k _ua k�hjk�� m�n
k�hjhjkWv np_ k n vwkr� mj`u� ! ` x n h n h a kr�Ysug�hjg o � krh�xug a k � g ` � n x n h n k�hjh nd�pa k n x k�v�k�v+, a g n hjk a�qp`
a k _Dn hlh n x n h _unpa�nW`wn x np_�m@n x `pa x ` � ` x `wa krv `pm�` �Ysuk�v n �ux npaj�ynya krh _I` h m@nwn xuk��es n x n �

� �@� n v n x n x n tugit | g `}m k � n�� �	� s m g | g�� n x n�_Dnpa�n � a g npa suv#v np_ k n vwkr� m�`,n,_Dnpalm g a xuk
suv n � ` �uk<; qp` 6 "
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�ek a�� v np_ k n x ` " �� � ��n�_Dn}alm g a x ` " 
 ��� ����� xukr� m�al` x ` t |�` � ` xuk�v�k�v+, a g n�a krv `pmj`u�
� nporqp`;m�` v n x n _ k |�` v+,exus |�` xukdhjg�v�s |inpo{qp` 6 `^_ua krk�� �@� givwkr� mj` xuk s v n;_ ` hjg o{qp` � n
m�n tIk |�n xuk�v np_ k n vwkr� m�` � ' ( � ' � $�� ' z k 8 n � � s ajn � � P ) � �#k��uxuk a k o�` ' � � � 	�� � ��� � ) 6 a k m�`pa 2
� n x ` x n(m�n tIk |�n x k � � � � � � � ��k hlk aj� ` kr�uxuk a k or` a k mj`ba � n x ` _ ` h m k a g `ba v�k�� m k _Dnpajn suh `
� ` v _unpalm g | � n x `u� � � � ��	 � ��� xuk�v np_ k n v�k�� mj`�a k mj`ba � n x ` � ` � m 6rv nw_I` hlg orqp` x n kr� mja�n x n
� n�m�n tIk |�n �

��v6xuk m k a vwgi� n x ` t |i` � ` xukdvwkrv , a g n k ; _ `ba�m@n x `^_ ` x k hjk a � ` v _ ` h m�` xuk z}�pa g ` h
hlsut�2"t |i` � ` h��Ys n �ux ` v n}_ k n x ` k k�hjhjkdv np_ k n vwkr� m�`(m k aj� xug � k a k�� m krhyxuk�h |i` � n v�k�� mj` h�� `
� ` x `,a k�v `pmj`�' � | gikr� m k ) � ��hlhjgiv ~en,� su� o{qp` �
� � � ����&"&� ����� 
�� � � � �%�ya k m�`pa � n�` � �uvwk al` xuk
v np_ k n vwkr� m�` h �uk � krhlh �pa g ` h _Dnpajn � ` t a g a � ` v _u| k m�n v�k�� m k ` t |i` � ` k ; _I`ba�m@n x `u�

�k z gix `(n s v n | g�v�g m@nporqp` xuk � npa x/� npa k ~ v � �Ysugi� n h ` �uxukw� qp` k<;�gih m kwsuv n & &7�
xuk�� � � `�m@n v n � � ` v � ;�g�v ` xuk�suv#hlsut�2"t |i` � ` 6 | givwg m@n x ` k�v#suv n�_D�p� gi� n xuk�v�k�v+, a g n��
��k��ux ` n hjhjg�v ~ t |i` � ` h�v n g `pa krhy�Ysuk ~ � ` � n h ` x n�npa �Ysug m k m s ajn �"� m k | ~ � � 	 W t � m k�h m k a�qp`
�uk � k�hjh n}a g n v�k�� m kdv n g�hTxukdsuv hjsute2"t |�` � ` k _I`ba � ` �uhlkr���u�r� � g n v n gih�xukdsuv n7z g�h qp` xuk
v np_ k n vwkr� m�` � � � n h ` x n t git | g `pm k � n xuk�hjg�v�s |�n}o{qp` 6�x g � k a kr� m k _ `ba hlk m�a�n m@npa h ` vwkr� m k�xuk
vwkrv , a g n�|i` � np| np|�` � n x n � ` � m g��Ys n vwkr� m k�� ` kr�ux k a k o{n vwkr� mj`W| gi� k npa>' k�v�t `pa�n �uhjg � n vwkr� m k
_ ` x kwhlk a � qp` � ` � m 2 � s n*) � + `ba g�hjh ` ~ � ` v ,�x s |i` xukwhjg�v�s |inpo{qp` �
��� � ����#"&� � ����
�� � � ���%�
a k m�`pa � n hjk�v _ a k�suv hlsut�2"t |i` � `u�

+ `ba �Dv ~Jm k�v ` h n;� su� orqp` ����� � ��� � �)� � ��� ' $ � � � ��� ���	
�� � ����� �Ysuk�6 a krh _ ` �uh �{z k |
_ k |�` a k m�`ba � ` x ` kr�ux k a k or` � 2ihlg � ` xuk�suv n�z gih q}` ' hlsut�2�t |i` � ` ) x ` v np_ k n vwkr� mj`u� � n tug�t�2
| g `pm k � n xuk�hjgivTs |�nporqp`u~ nW� s � o{qp`wa k m�`ba � nW` kr�uxuk a k or` n}a v n �rk�� n x ` � n�m@n tIk |�n xuk�v np_ k n 2
vwkr� m�` ' � ' ( � ' � $�� ) �

��h � � s a�n h � � 	 k � � $ � hjgi� m k m g�� n v n � su� � g ` � np| g�x n xuk-x ` v ,�x s |i` xuk;hjg�v�s |inpo{qp` �
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gXar�Xf_aJm�a@c�� { a	dsp�e8gXa W

�	� e¬^sc�b	jvlXgne � b8jXd�e�o}a	^Hp�d'e�jXo}eD�J\_^�`8a¬b	c�d'e8fVgXa©b8c�d'c�lXm�\te8o+c�lqp�a¬gne¬o+c�o+y	d'\te
dsc�o+a8p
e W M jXlXx��zc�^T�zjvcre8d'o}e8��c�lne8o�c�^Hp
e8gva�gXc�lqp�dsa�gXcZp�e8�9c�fwe8^lXa~o+yJgvjXftaX��m�a8o}a®£ � ika	\
�z\t^Hp�aX��^'`8a�e �
�����v�����n� � ��c¯e �
��� � ' ( W U �
��� � ����#"�� �X����
q� � ����� �Tc¯e �
��� � ��� � �)� � �
�#' $ � ���
�J� ��� 
q� � ��� �
dsc�p�a8d'lne8o°gne8gXa8^V�z\_lXgXargne@p
e8��c�fteugXcRo4e { c�e�o}c�l�p'a W

±�²�³©´¶µ¬·©¸z·©¹»º�¼�µ¾½	³�·©¿¶µXº�À�¼�ÁÃÂÄµn´Äµ
Å e]Ænb	jXd'e�Ç WÉÈ gXaRm�e {XÊ p'jXftaRe�l�p'c�ds\ta	d�� { azgXc�o+a	^O�8c�d¯gXa	\_^ { d'azm�c�^'^sa	^�^scVm�a	oujvlX\tm�e8lXgXa

jvp'\tf_\t��e�lXgXa~aDË¶ÌÄ¦¥c@lne~Ænb	jvd�e�Í WÏÎ	Î a	^®o}c�^'o+a	^®gXa	\_^ { d'azm�c�^'^sa	^�jv^�e8lXgva¤o+c�o+y	d'\te}f_aJm�e8f
m�a	o { e8dsp'\tft�Xe8gne�ika	d'lXc�m�\_gne { c�fwe¥�v\t�Xf_\ta8p'c�m�e�gXc�^'\_oujXfte8x�`8a W Å e { ds\to+c�\td'e�Ænb8jXd�ev�¯a { dsa�Ð
m�c�^'^sa«Ñ�Ò]dsc�e8f_\t��e�jXo}e�\tlX^Hp�dsjXx�`8a�gXcrftc�\_p'jXd�e�lne�o}c�o}y8d'\we}�zjvc}c�ftcrc�lJ�Jc�d'bqe�m�a	o+a�ftazm�e8fÃ�
o}e8^���jXcZlXer�8c�d'gXe8gXcZ¡�jXo}e � d'c�e+gXc�o+c�o+y	d'\teu\to { a	dHp
e8gXeugXc�a8jvp�dsa+lvaJgXav��a8lXgXcRc�^Hp � a
{ dsaJm�c�^s^'a�ÑÔÓ��qgXa8lXa®gXc�^s^�e � d'c�e]��jXc�ika	\vc5� { a	dHp
e8gne W UÕ{ fwe�m�eTm�a	lqp�d'a8fwe8gXa8d�e]gXauË¶ÌÄ¦Zdsc�m�c��9c
c�^'^�e+d'c��zjv\t^'\_x�`8a¥� { a	\_^�c�^'^scZc�lXgXc�dsc�x�a4gXc�o}c�o}y8d'\we { c�dHp�c�lXm�c�lne@�	c�dsgne8gXcZe8a+�ne8d'd'e8o+c�lqp�a
gXc}ÖØ×	ÙÛÚTÌÄ¦D^'c�lvgXa«c�lqp�`8a¥dsc�o}e { c�e8gXa�lne¤o+c�o+y	ds\we { d'\_lXm�\ { e8f�m�a	o¢e�ikjXlvx�`8a¬ÜÝ¨�Þ
ß�à+á�â
gXa¥lzãvm�ftc�a«gXaDäh\_lzjz�2�å�8c�dum�e {XÊ p�jXf_a«Ç { e�d�e¥o}e8\ta8d'c�^RgXc�p
e8f_�Xc�^���c { c�dsm�c���c~��jXc~c�^'^sc�c�lJÐ
gXc�d'c�x�a�^'c�d'c�ikc�d'c�e8a¾a	jvp'd'a�lXazgXa¾gne�dsc�gXc W Ö�lqp
`�a�a¬e8gne { p
e8gva	d@gXc�d'c�gXc¤o}e8lXgXe¾jvo4e
dsc���jX\t^s\tx�`8a�gXcrftc�\_p�jvd�e4��jXc+¡@d'c�m�c��v\tgne { c�fwe { fte8m�e¥Ë¶ÌÄ¦¥gva�lvaJgXa { a	dsp�e8gXa	dTgXa��Xftazm�a�gXc
o+c�o+y	d'\te®d'c���jX\_^'\Ïp
e8gXa W UT{ y	^æ^sc�dçf_\tgXa�gneZo+c�o+y	ds\we { d'\_lXm�\ { e8fÃ�qaugne8gXaZc�lqp
`8aZ¡Td'c�p�a	dslne8gXa
{ c�fte¥d'c�gXc�c { e8d�e«a { dsaJm�c�^s^'a¾d'c��zjv\t^'\Ïp
e8lqp'c�e�p�d'e��8¡�^rgXa¾�ne8dsd�e8o+c�lqp'a¾è�é N c~Ænlne�fto+c�lqp�c
a { d'azm�c�^s^'a { aJgXc4m�a	lqp�\_l�jne8dulXa¥^'c�j ênjz�va¾gXc4\tlX^Hp�d'jvx��zc�^ W Q o4e¥\_o { a	dHp
e8lqp�c+gX\Ïikc�d'c�lXx�e
c�l�p'd'c+a { dsaJm�c�^s^�e8o+c�lqp�a¥m�a	o�a¤e8gne { p
e8gXa8drË¶ÌÄ¦Dc+a¥m�a8o¢e�^s\toujXfte8x�`�a�¡+��jXc~e�ãXf_p'\to}e
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MONHPRQTSVU Í W_Î�� Y}[T\t^�`�a+b8c�d�e�f�gXarikjXlXm�\_a	lne8o+c�lqp'a@gne+^s\toujvfwe8x�`8augXa�Ë¶ÌÄ¦rY
b	c�dsc�lXm�\we8o+c�lqp�argnero+c�o+y	d'\teZd'c�o}a8p�e

Ponte PCI

CPU

Barramento do
processador

Barramento de
IO

2

1

2

Memoria

Adaptador SCI

ProcessoProcesso
1

MONHP�QS�U Í W_Î	Î Y�éæa	oujvlX\tm�e8x�`8arc�l�p'd'c�gXa	\_^ { d'azm�c�^'^'a8^c�o/o � �zjv\tlneuf_aJm�e8f2jvp'\tf_\t��e�lXgXa@e
�v\t�Xf_\ta8p'c�m�e�gXcR^'\toZjXfwe8x�`8a@gXa�Ë¶ÌÄ¦

^sy¥a8ikc�d'c�m�c4c�^'m�ds\_p�eq×�ftc�\_p'jXd�e�a	d'gv\tl � ds\we¾�kln`8a¥¡ { a8^'^ Ê �	c�f�jvp'\tf_\t��e�dRe¤ftc�\_p'jXd�e�gXc�^sp�dsjvp�\Ï��e¥c4e
c�^'m�ds\_p�erm�a	ou�X\_lne8gneum�a	o/\_l�p'c�dsd'j { x�`8a� 5� W

�	� lne�^'c�b	jXlXgXe�Ænb8jXd�ev�Äa�m�e8o+\tlv�Xa�¡ro4e8\_^]m�jvdsp�a W éæa8o}a�jXo}e � d'c�e�gvc}o+c�o+y	d'\te
m�a	o { e8dsp'\tft�Xe8gne�c�^sp � i�e8��c�lXgva+a { e { c�fhgXa+e8gne { p�e8gXa	d]Ë¶ÌÄ¦5�Xe@d'c���jX\t^s\tx�`�a+gvc�f_c�\Ïp�jXd'e { azgXc
^sc�d�e�p�c�lXgX\_gne@^'\to { f_c�^'o+c�lqp'c { a	d�jvo4euf_c�\_p'jXd�eulXe+o+c�o+y	d'\teZftazm�e�f2gXa { dsaJm�c�^'^'e8gXa	d W

éæa8lvika	d'o+cR�J\_^sp'a~lXc�^s^�e~^sc�x�`�aX��¡ { a	^s^ Ê �8c�fÔjXo4e+^'\_oujXfwe�x�`8a}gne4d'c�gXc4Ë¶ÌÄ¦ { c�fwe4^s\to@Ð
jXfte8x�`�a�gne�^sjne { fwe�p�e�ika	d'o}e4gXcr^sa8i p�!çe�d'c¥���X\_�Xft\_a8p�c�m�e�¦�Ì#" �Tc+e�jvp'\tf_\t��e�x�`8a~gvc}o+c�o+y	d'\te
{ ds\tlXm�\ { e�fva	dsgX\tl � d'\wem�a	o+a � d'c�eRm�a	o { e8dsp'\tf_�ne8gne W Ö�^'^'eZe8��a	dsgne8b	c�o o+a	^sp'd'a	jJÐ ^'c�ikjXlXm�\ta	lXe8f
e�p'¡Rm�c�dHp�a { a	lqp'aX� { a	\_^�c��J\t^Hp�c�o�ikjvlXm�\_a	lne8f_\tgne8gvc�^çgXa4e8gne { p
e8gXa8dRË¶ÌÄ¦~��jXc�ln`8a+^�`8a+^'\_oujJÐ
fte8gne8^�gXcRo}e8lXc�\td�eup'd'\_�z\te8f W è¶aJgvc�o+a	^Vm�\_p�e8dVerftc�\Ïp�jXd'eugXc�^Hp�dsjvp�\Ï�8ergXc�o}c�o}y8d'\we�c�erc�^sm�ds\_p
e
m�a	o/\tlqp'c�d'dsj { x�`8a W Ö�^'^�e�^ikjXlXx��Jc�^lX`8a4^'`8a}^s\toujvfwe8gne�^ { c�fwe@m�a	dsd'c�l�p'cZ\_o { f_c�o+c�lqp
e�x�`8a@gXa
o+yJgvjXftaVgXcØ^'\_oujXfwe�x�`8a W U ft¡�o gv\t^'^saX�	e�m�c�^s^'a	^ { a	d#$&% U jvp�\_ft\_��e8gXaVe��X\t�vft\ta�p�c�m�e�¦�Ì#" p
e8o@Ð

'�(*)�+,).-/)1032�+,4�576	4�8,)193:�4�5<;=2?>@5BA@9C8,4D2/;�)1E�FG8HA�932JILKM>�NO+,)1PQ4�5L8,+HA	8,A�+R)TS�U
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��¡�o ln`8a~^'`8a~\_o { f_c�o+c�lqp
e�gXa	^ W èÔa8d'¡�o�� { e8d�e~e { fwe�p�e�ika	dso4ergXcum�a	oujXlX\_m�e8x�`8a { d'a { a	^sp�ev�
lXc�lX��jXo}e~gne8^]ikjXlXm�\ta	lXe8ft\_gne8gXc�^Tln`8a�\_o { ftc�o+c�lqp�e8gne8^�¡@lXc�m�c�^s^ � ds\wev��p'a	d'lne�lXgXa�a�o+yJgXjvfta
gXcR^s\toujXfte8x�`�aum�a	o { e�p Ê �8c�f�m�a	o!p�azgXa	^Va	^�dsc���jX\_^'\_p'a	^�gne+e8d'��jX\Ïp�c�p�jXd'ergvc�m�a	oujXlv\tm�e�x�`8a W
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èÔe8d�eç��jXcØeçm�a	oujXlX\_m�e8x�`8a�c�lqp'd'c¯lXazgXa	^hgXc�jXo}eçd'c�gXcçË¶ÌÄ¦T^'c £'e { a	^s^ Ê �	c�fÃ��¡�lXc�m�c�^'^ � d'\_a
arc�^Hp
e8��c�f_c�m�\to+c�lqp�a+gXc � d'c�e8^VgXc�o}c�o}y	ds\weZ��jXc�^'c�d�`8a+m�a8o { e�dsp�\_ft�ne�gne8^ { a	d { dsaJm�c�^'^sa	^�c�o
o � ��jX\tlXe8^rgX\t^Hp�\tlqp�e8^ W U m�ds\we8x�`8a©gXc�^'^'e8^ � dsc�e8^+¡¥a¬a	�z£sc�p'\_�8a { ds\tlXm�\ { e8f�gXe¬m�e�o4e8gXe�gXc
m�a	lXc��v`8a W U a	d'bqe�lX\t��e8x�`8a+gne8^ � d'c�e8^Tm�a	o { e8dsp'\tf_�ne8gne8^�gvcZo+c�o+y	d'\tergvc��	c@^sc�d�ikc�\_p�e+p'c�lXgXa
c�o �J\_^sp�e�a�p�\ { a¾gXc�m�a	oujvlX\tm�e8x�`8a���jXc�^'c�d � d'c�e8ft\_��e8gva W Å e { fwe�p�e�ika	d'o}e«gXc�^'c�lq�8a	f_�z\tgXe
lXc�^'^scup�d�e��ne8ft�vaX�9lX`8a~c��J\_^sp�cZd'c�^Hp�ds\tx�`�a~c�lqp�dsc@��jne8\t^ { e8dsc�^®gXculvaJgXa8^ { aJgXc�o p'd'azm�e8do}c�lJÐ
^'e8b	c�lv^ W ÙJc�lvgXa+e8^'^s\to��Jp�azgXa@arlXazgXa@gXc��	c�gX\t^ { a	lv\t�X\_ft\t��e8d�jXo}e � d'c�e { e8d�eu^sc�dVc�^sm�ds\_p
e { a	d
lXazgXa	^+d'c�o}a�p�a	^ W U gXc��z\tgne e�ftazm�e8x�`8a¾gXc¥�Xf_aJm�a	^rgXc¥o+c�o+y	ds\weDm�a	o { e8dHp�\_ft�ne8gva	^@m�a	o e
m�a	d'dsc�p
e�c�^Hp�d'jJp�jXd'e8x�`8aZgXcTm�a	lXc��J�zc�^ç¡jXo}e�p
e�d'c�i�e�gXc�^s^�eum�e8o4e�gne W U ft¡�o gv\t^'^saX�zaZo+yJgXjvfta
e8��jX\Øe { d'c�^sc�lqp
e�gXaDgXc��8c~gX\_^ { a	lX\t�v\tft\_��e8da	^Zc�lXgXc�d'c�x�a	^ugXa8^Z�Xf_aJm�a	^Rm�a	o { e8dHp�\tf_�ne8gXa8^ { e8d�e
e8^�m�e8o}e8gne8^�^sj { c�d'\_a	d'c�^ W

798;:<8>= ?A@<B ¸�À�¼DC�³�²
E ^�a	��£sc�p�\Ï�	a	^ { ds\tlXm�\ { e�\t^çgXa+o+yJgXjvftaugXcRm�a	lXc��v`8a+^�`�aGF

H P c�dsc�lXm�\we8o+c�lqp'a@gXa	^V�Xftazm�a8^�ftazm�e8\_^çcRm�a	lXc5�J�Jc�^
H Ö�^Hp�d'jJp�jXd'e8x�`8a¥gne«\tlqp�c�d'm�a	lXc�m�p�\Ï�J\_gne8gXc}c�lqp�dsc~lXazgXa	^ugvc}ika	dso4e¤e { d'a { d'\te8gne { e8d�e¥a
p'\ { a@gXcRm�a	oZjXlX\tm�e8x�`�a@lXc�m�c�^'^ � d'\te

H $\t^ { a	lX\_�X\tf_\t��e8x�`8a�gXa	^�c�lXgvc�d'c�x�a	^TgXc��vftazm�a	^VgXc�o}c�o}y8d'\we�m�a	o { e8dHp�\tf_�ne8gXa8^ { e8d�e+e8^
m�e8o}e8gne8^�^sj { c�d'\_a	d'c�^

798;:<8JI K ¸J²�¼MLON ´Äµ©·¬¸J·¬¹�º�¼kµ¾½	³�·©¿Ôµvº�À�¼ÃÁ�Â¶µX´¶µ
$c��z\tgXaQP®gX\Ïikc�d'c�lXx�e®gXcVfte�pSR�lXm�\te]lne8^¯gX\_�8c�ds^�e8^¯o+aJgne�ft\tgXe8gXc�^ÔgXcVm�a	oZjXlX\tm�e8x�`�a®�zjvc�a

Ë¶ÌÄ¦�a�ikc�d'c�m�c��z��jXc�^'`8aRo}a8^sp�d'e8gne8^OlneTp
e8��c�fteTÍ WÏÎ �qgXc�m�\tgv\tjJÐ ^'cçjvp'\tf_\t��e�dÔ^sa	o}c�lqp�cVe]a { c�d'e8x�`8a
gXcDo+c�lva	d�fwe�pTR�lXm�\we ��jXc¾¡¾e c�^sm�d'\Ïp
eÛd'c�o}a8p�e W è¶a	dsp�e8lqp�aX��p�azgneÛe m�a	oujvlX\tm�e8x�`8a c�lqp�d'c
lXazgXa	^R¡+d'c�e8ft\_��e8gne~^sa	o+c�lqp�c+m�a	o�c�^'m�d'\_p�e�dsc�o+a8p
e WVU ^s^'a { a	^s^'\_�X\tf_\_p
e�d � o+c�lXa8dRp'c�o { a�gXc
fte�pSR�lXm�\te]lne8^¯m�a	oZjXlX\tm�e8x��zc�^��qm�a	o+aR^'c�d � �J\_^sp'a�c�o ^'c�x��zc�^¯ikjvp�jXd'e8^ W èOe8d'e�aRlXazgXaXW c�lq�z\we8d
jXo}e¾o}c�lX^�e8b8c�o { e8d'e¬a�lXazgXaZY4�æc�ftc�gXc��	c�d � c�^'m�dsc��8c�d�jXo jXo}e � d'c�e¬m�a8o { e�dsp�\_ft�ne�gne
{ dsc��z\we�o}c�l�p'c�gv\t^ { a	lX\_�X\tf_\t��e8gne { c�ftalXazgXa[Y W Ö�^'^�e]gvc�m�\_^�`8agXcçjvp'\tf_\t��e�dHÐ ^sc�^'a	o+c�lqp'cæc�^sm�ds\_p
e
dsc�o+a8p
e { a	dsp�e8lqp�ar\tlJênjXc�lvm�\we@lne@a	dsbqe8lX\_��e8x�`8a@gXa	^V�Xf_aJm�a	^�gXcRo+c�o+y	d'\teZm�a	o { e8dHp�\_ft�ne8gva	^ W

ÖO�J\t^Hp�c�o gXa	\_^ho}azgXc�f_a	^�gXc¯gX\_^ { a	lX\_�X\tf_\t��e�x�`8a�c�m�a	lXc5�v`8agXe�o+c�o+y	d'\teæm�a8o { e�dsp�\_ft�ne�gne
��jXc4ika8d�e8o e8gXa�p
e8gXa8^ { a	d�c�^'^sc�o}yzgXjXf_a W Ùzj { a8lX�ne¥jXo #%�\�1]%^Iß�Þ�m�a8o`_ªo � ��jX\_lne8^ W Å a
{ ds\to+c�\_d'a«o+aJgvc�ftav��m�e8gne¾lXazgXa¾c�� { a	dsp�e�jXo �Xftazm�aDgXc�o+c�o+y	d'\te¥��jXc�^'c�d � m�a	lXc�m�p
e�gXa©c
jvp'\tf_\t��e�gXa { e8d�e�c�^sm�d'\Ïp
e { a	dRp�azgXa	^�a	^Za8jvp�dsa	^a_cbed}lXaJgva	^ZgXaf#%�\�/]%^ ß�Þ W«�	� lXa«^'c�b	jXlXgva
o+aJgvc�fta�m�e8gne�o � ��jX\_lneVa8ikc�dsc�m�c { e8d'e�m�a	lXc5�X`�a[_gbAd��Xftazm�a	^ÄgXcØo+c�o+y	d'\te Wih azgXa	^¶a	^¶a	jvp'd'a	^
lXazgXa	^+gne©dsc�gXc¤m�a	lvc�m�p�e8o m�a	o jXo ãXlX\_m�a¬�Xftazm�a�gXc�lqp'd'c«a	^}c�� { a	dsp�e8gXa	^ W E { ds\to+c�\_d'a
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Memoria Local
oferecida atraves
do SCI

/dev/sci_driver0  Major=100  Minor=0

init_module
{

export memory;

rtc_sciconnect.o

{
function_ioctl

regist

}
sci_driver0

connect memory;
}

Conexoes
remotas

executa_conexao.c

main
{
a= open "sci_driver0";
ioctl a;

}

kernel spaceuser space
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L���!*a ��� ��	���`�� � � � � :©¨ � '

Espera pelo sinal de sincronismo

Sinaliza semaforo new_round_semaph

Dorme ate o inicio da proxima rodada

Aguarda no semaforo new_round_semaph
Para cada slot que deve ser gerado

Chama a escrita da camada de enlace
Chama a leitura da camada de enlace
Dorme o tempo restante do slot

Thread de geracao dos slots

Thread de geracao das rodadas

Tempo

Escravo

1

(momento A)

(momento B)

(momento C)

Slot Slot Slot Slot Slot Slot Slot

A B C
Momento:

...
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� ����� ����a � �����y� # !}a���� � L��3e # �
��� � �BL � �C��� L
!*�;L��$� � a,�� <� � �����H� � ��a � ��L���� ��� �:��ª���Tt1a � c�{?�$! � ���3 $�$�WL��  �)Z��?ª��Tt1���NL�� � � ��� ���3 $�$�WL��  ��� �
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��� �&# L��; $��	���� � ����!bL���!*a � ���R�$�NL�� ����# a�`�� � �Q�� ;= # !9��� ��� L��$�����je # �Q�������������FL���! ���+�� � ����`�� �
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�;!9a� ;��!*���NL��]� � � U � � ���;��L���!A�H�Q� �  � �-��Lk � �/� � !*��� � 0-;$���;� � ��� � ���(��' �  ���!b�(�$��� � �ra���� � L����
a ��� p����(�$���NL����Q�(� ��# L ��� ��� � � � �"����p���! ��� �  ;�$� � � �H���Np4�<��� � �a�� � �
� � � U ' � � � ! # �(�$���C`�� �
����L � �\�C�P� # ���8����!9�������8�%0G���FL��Y�CL � ��p"���8���o! �( ;L��;a� <�C�* ;�$�WL������ # !A�Xa�� � �X�������Y�������� '
� �����;!'�]� � ! � !*���NL � e # ���Y��a� ;�$����`�� � ���Np4�<� # !9�i!*��������=���! �CL � ��p"���	��� � � U �)�������
!*��������=���! �yL � ������0 ��� !9�����9��! # ! a���� � L��O�B����L��%�O� �  � ����� � ���A ;�$�WL��D� ����� ����a � �������NL��
� � �������� ?e # �Q�� $�a,� � L���������' +� 	�= #�� � � ' j � a � ����! ��� � p4�$�WL����:���;p�� � ����� 	� <���:� � ! a���� � L���� '
§)�����J	� $�Da�� � L��������7� # !s�������� j� # !A� 	� $�*a � �(����� � ���O����L � ����� ��# ��� ;;���%tG��! � �� <�C`�� �
Py����!9�����
���E���� $�����  ' � �$���� # ��� � �(�+�� $��!*���NL � ���� 	� <� �H0G���;L�� # L��$ ;��	������ � ���Ra � �;!9�FL��Fp��C�
��a � �������NL��C�����E���7����`�� � � ' � '

� ���C!A���������+���� $����� � � ����a � ���&�xp��� /a ���R� ����� z � �Q� �Qa��C� � L����)���C�Q $�;��L��������'���NL � �����
�E� �  � � � Lk � �"� � !*��� � ���5� � ! # ���;����`�� � �4�������$! � � ! �y� �_L�� � � � a���� � L����)e # �5�(�(��=N� � ��! a,�� �
������a(L��C� ������� �A�
� �  � � � Lk � �Q���D�(��p4�$���D $�;��L��B���
��� ;;����'
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� �3e # �Q���Np?�$� � �H!*��������=����(�:� � ]%� @ ^����R���(!9� ��� � � ° y�Q�]L � ������!*�$����� � ����������������� ���� � �+���
¬��C���  
*���! z�� L����ja�� � �)������� ��� ���C���)� � h � � � '�7"�]�Ha � �$!*�;L��;pC� �� � ����
x�#"��r�4��
(ª�¡�
�. �� ° ����ª � &
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� � ����a � �(����p��� "a,�� � ���������� <��!*���NL � ��� # !2�������C .a � ��p4�<��!*���NL�� � ��=��$�WL � �C� � ' ^ !9�9L�� z �� <�
� � �NL����(� ��� �B���C�����$���"��� #m� ����a,����L��Fp � ]%� @ ^O�P� z �������\�o�� $�P�(����L��$���C��� �P!9���NL��$���%a,�� <�
����!A�C���A���D���( <������'  � L��7e # �*� � !*���NL��7���������;�'���7���NL � �����8��� �	� ��=��$��L � ��� � �'� � ! �	# � �
���C�E� # ���Ha � �;!9�FL��Fp��C�Q�����$!9�B������� � �;L��C� '

� ����!A�C���3���H���� $����� � � ����a � ������p��� ,a ����� �_L�� � � �"� ��a��C� � L����R� � �R�������C�$� � ��=��$�WL � ��� � �
�]� �  � �-� L6 � �:��� � �����H���E��� ��� � � � � ! � � ����� � pC�y�(� z �������'0G���FL��5��� � ���C���<� � � �
� ��=��$��L ��� � �
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h � � � & � � ' j � � � ��� ;;p��� �L�� z �� <�7���y�� � ���C`�� � ���
����p4� � �(�y���������;�]��! �� � L��
�  �1  =

§)�Ca������;�������'L � L��C /��� # ! ]%� @ ^ F $ ¦�¦ z�� L����
§)������ � � @ ^ & �$!*�;L��+��� z ������� E � �;=���! �+����L��$� �
$ j ==¦/¦ z�� L���� �r��� ������� = "
" j =x�/¦ z�� L���� �r��� ������� = $

h � L��� �F j��/¦ z�� L���� �r��� �������
� $ ==¦/¦ z�� L���� �r��� ������� = �

h � L��� �F ==¦/¦ z�� L���� �r��� �������

�������� ' h � � � � � �H�������C�$� � ��=��$�WL � �C� � �H��!s���_L�� � !*�$����� � � � � � ��� � ���(�yLTR�! � � ! �*��� �$=���!
� a � c�a � � � � � � � '}§ � ! �D# !s�������� ���c9a � �(�
L�� �H# !s� � � � ��� ��� �;=���!��(� � �$�H� � � � �H� # �����
��� � � �*� ����a � �(����p����$�5a ��� � �  � ��� � ��� � ���(��a��C� � L����H��� # ! !*����! � ���C���� '

E �����C�����$�"�(�+��� ;$���3��� � a � �����$���C! ��� �� ��=��;��L � ��� � � ' +� � �������<� � ���H�(����=N�����y��� # !
a��C� � L��+a��� $�
�;�NL�� � 01�����E��� � ������� � ������L��$� � �Ep�� � �8	������ � �E�� ;� �E� �  � ����� � ���y $�;��L��3���E��� ;$���
��a ��� a � �<������'

�:� � �*������� ]%� @ ^ h � � � ���(�?	����;� �A# !s!��r{?�;! � ���y����� � �5e # �Oa � ����!s��� � L � �C��� L
!*�;L��$� � �5����! � � !*a ��� !*��L�� �3� �
����!A�C�$� 'H§ � ! � ��! ���C���c]%� @ ^3� � !*���NL�� # !V� � � � a � ���
L�� � ���������$� � ��=��$�WL � ��� � �Ha�� � � # L��$ ;��	 � Lk � ���*� � !A�D�����������5���������;�E��� � a � ��� #  ;L � ��a��C����� �E�
 ;�$!*�;L��H� � ]%� @ ^ ���3=�� � ���NL��$� � e # � ��# L ��� �]%� @ ^D]3��� � ��� � � � �r0G��L��C� � �]a ��� �������7L � ������!9�;����� � '

^ ! �_{?��!*a� � ��� # !A��a � ��� ;;p��� 5�C � ����`�� � �(�%���C�����$�D�����NL ��� � � � ]%� @ ^ ]%a � ���T��� �
p4�$�WL � ��� h � z �� $� � ' j '�+�������	�_{?��!9a� � �"���C��� ]%� @ ^Oa � �(�P���Np4�<� � � ��� z�� L����D���8����� � �7�
������� ��� ��������'  � � � � � d
�_{?�$�WL���!>L � R��H�������C�$��F � �������� � � # @�� ��� �;=���! �3� � � � � � dy� �
������L��$� � � � �5� � �������� �7� # @ � ������L��$� � � � � � � � � � � �������� �*e # �
L���!s� � ! � �����WL��;� �9�
� � � � ��' ���������y���������;� �/a��� �P� ��e # �$���;L � ��� z ���(���P! � ��L � ��� � ���AL�� z �� $���J��� � � � �(����= # ��!
��� � � � !9a ��� L���� � ��a ��� ��a�������� # ! ]%� @ ^ ' � �����$!��"� � �$�V]%� @ ^D]	��� � ���;��a � ��� z �$ $�
	���� � �
a�� � �
� � � � � d7���Np4�<� � ��� # �y���������;� ' E z p4�<�C!9����L��7e # � � ]%� @ ^ � ��� � ��{(��!9a( � ����� � �/L�� � � 
����z�� L����.���R� # �E <� � = #�� �H�(� z �C�����+�(����a�� � ���$`������Ea,�� <�H�$����{(�;��LTR������<�H������������;�j� � � � � � de # �
a � ������! # L��$ ;��	-��Lk � � ' §)�����D� � � � a � ��� # � # !A�BL�� z �� <�B� � ! � �������Da�� � �D= # �<� � �D� �  � ���C`�� �
���*a���� � L����B��� � ���(��' � �$!*a ��� L����NL�� � �������� FL�� � e # ��� ���9L � �CL������ � ���P�C����a(L���� ��� ��� ��� ���
� �  � ��� � a���� � L���� ��� � �����Q���$=����8	����+� � a�� ��Lk � �&a�� � � # !A� � � ���5���)!*��!*c � �$�E� � !*a�� � L��$ 
��������'
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 ;�$!*�;L��C���ya��� � L���!9����� � � � ]%� @ ^)a � ���3��� � � �  � ���C����'�  $� � = #�� �B��� z �C�����D��� # ! ]%� @ ^ �3���C���*a ��� F
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� � L���!9a � ���H�$��;;��� � a�� � � � 	�!-��� # ! ]%� @ ^ � ��# ��� @�� � a,� � ; � � � � � !*����! �
h � ���gp�� 	\e # � # ! ���_L�� � !*�$����� � � � � � ��! # ! � � �P��� # � ]%� @ ^ ]oL � ������!9�FL�� �*# !A�

e # ���NL��$�����(�3���3����� � �]!A��� ��� e # �QY��(�� $�3����L�� � �7���NL � ����� � � � L���!*a � �(�'L � �C����!*�$����� � � �
a � c�{(�;! � ]%� @ ^ ' �"�����T���;L # ��`�� � ��� � a � ��� � � ����� � � �j�8� � !A�8���7L � � � � � �
�������C�$�3�������$=���� L
� � �+a�� � � # ! �(��L�� � !*�$���C� � ]%� @ ^H���_p��B��� � !9��� ��� e # � � ��� # L���!A�C��� � ' �"�����P=N� � ���NL��$�#�
0 ��� �������$���	a��� <�80G� ��� ��!*���NL�� ���*� � �4	�= #�� ��`�� � � � ���$�WL���!9�	e # �A��� � �o�Ca � �������NL������%a � ��L���L
� � ��� !9����L���' +� h � z �� <� � ' j ������� � ���WL � �;`�� � � � ����a,���;L��C�����.�(����� # ! ]%� @ ^'L���! ��� #  ;�$!*�;L��
#  FL � ��a���������� � '

E �� ;= ��� �;L�! �	# L��; $�
	���� � a�� � � � �������C � ���C!9����L � � � �O�������C�$�O�(���NL ��� �(� # ! ]%� @ ^4�
# !9�7p�� � �<�C`�� � � � � @ � 1O��� � @�. �21�� � !Ia,��� � � 'Z§)�����A�������� � ����� z ���Ja��� $� ��� ����!I�����$�����4L
L��8	������ ��� ��� � # !A��01�CL��$�\� � L���!*a � � � ]%� @ ^Da�� � �gL � ������!9�;����� � �(�%a���� � L���� ' �5�;0G� � ����L���L
!*���NL��8� � � @ � 1O��� � @�. �21 L � �����;��� � ���� !� � �����8L � ���C�7���B01�CL��<���OL�� � �<��! !9����! � L���!9����� � �
�������7L���!A�C��� � �7a ��� a ��� ��� � ���C PP <� � = #�� �A��� z �C�����8e # � � �������C .L���!M��� � ���FL � �(�BL � �C��� L
!*�;L�� � ' �"�����9���FL # �C`�� � a � ���3��� � p4�$�WL��7��� 	�= #�� � � ' j�� ' E �)L � ���H���
���;��	�� � ��a � �������NL���! � �
���F0G� � ���NL����y���������;� '3§)�������$�3� � !V!9��� ���  <� � = #�� �P�(� z ������� � � # a��C!Va ��� a ��� ��� � ���� ;!9����L��
# !9�Da�� � ���� $�9!9��� ��� � � L���!9a � � � ]%� @ ^ �,a � �$�Ea � �����;����!s� �  � ��� � ��� � �����O!9���$�H���C� � � ' �
��� L��;���8���D� �  � ����`�� � ���C��!*��������=���������� � �����*p�� � �8	����Te # �C�$�y�������C�$�30 ��� �C! � ��=��$�WL � ��� � �
a�� � � # L��$ ;��	�� �&# !@���_L�� � !*�$����� � ]%� @ ^:��! # !A�+L�� z �� <�+�$�NL�� � ���7tG� � ! � �+L�� z �� <� � ' j� ����a�� � �
�������9�������� � ��=��$�WL � ��� � ��� �  � ���*� � !9��� � 0-;$���$� � t1e # �O� � ��� �8���$=����8	����9� � a��<� � a�� � � # !A�
� � ���B���
!*��!*c � �$��a � ��p4�<�C!9����L��3�_{?a ��� L������  �Be # ���NL��$�����(�y�;�����;�����������3����� � � � ��L�� � �C� � �
���J	� <�A�(�B���NL � �����P� � �������� ' � �$!*a ��� L����NL�� � �������� ;L�� � e # �B� # �(���8� � �;�5� � � � �'� �  � ���C!
!*��������=������E� � !9����! � L���!*a � �(a � �$�]�;��� � ��� � ���_L�� � ��	�� # !}�����?� � � � ���
� � �NL�����`�� � '

^ !A�T! � ���7	�����`�� � e # �A0 � ��0G���;L�� � �2� @ � 1O��� � @�. �21 � � !Ua,��� � � �Pe # �P���C���%���C���� 
L���! ��� � ���;L � � # ! L���!*a � 	({ � � � ]%� @ ^��.�$������a,����������L���!*���NL��	� � � ��# L ��� ���������C�$��L�� � ��!
a��C� � L����Ha�� � �7L � ���(��!*�;L�� � '� �$�NL���= � �C`�� � ���i���C!A�����X���o���� <�C���%� � ! �i���C!A�����X���\�C������� � � � !9��� � 0-;$���;� �
�70G���FL��8�CL � ��p"������� ��� L��;���P���D����� � �FL��	�D���D $���FL #�� �P� � !9��� � 0-;$���$� � e # �#�D�;��p � �������	a,�� <�
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Slots

Sincronismo

Camada de acesso ao meio

Chamada de enlace

memcpy (pacote para mem. exportada destino)
*

rtc_Link_WritePackages(slot=2,...)*

Canal 3:

NODO 1

Largura de Banda: 300bytes/rodada TDMA

Origem: Nodo 1   Destino: Nodo 4
Slot que deve ser posto no meio fisico: 2

� U�� ^ / � � ' j�� � �.{?��!*a� � �(�y� �  � ���C`�� � � � �Ha��C� � L����H� � �������� �$7� � !*��� � 0-;$���$� �

����!A�C��� � � § ' � �������E�$��;;��� � �(��]%� @ ^&�+����!A�C���E�(�)��������� � � � !*��� � 0-;$���;� � �(����!9�5� ��� L��$���
���9����� � �FL��%���%����!9�����T���P���� <�����Aa��C�����C��� � � � ! � a�� � �C!9�_L ���T# !Up��_L ��� �(�A���(��� � ��` � �
���C� � � �����y���*!9��!9c � �<�P��{?a ��� L���������a��� � � ��# L ��� �y� � � � � � � L���!9����� � ���������C�%� � �����y� �
����!*� ��� � � ]%� @ ^7e # �	�$�(�$��� ��# ' �5�	a � ����� �(���������A�;�(0 ��� !A��`�n?��� �R� ��� L��$���\���	����� � �;L��g� �
!*��� � 0-;$���$� � p�� � �7	����P���B�_{?�;��L���!M���������;� � ��=��$�WL � ��� � �+e # �B���Np4�<��! a���� � L����'��������� ]%� @ ^ ' )?�
��� � ��{?�$��L�� � ��!������;=����8	����7e # ���������A]%� @ ^]��� � � # L��$ $�
	���� � a ���E��# L ��� � � � � '}§)��� � � � �NL � � � � � �
�%0 # �(`�� � ���A����� � �FL��o��� � ����� � ��L�� � �%a���� � L����7���C�7 $�$�WL����y� ����� ����a � �������NL����9� � �O�������C�$�B�
����� � ��p���L � �)� � z  � � � ���5!*��!*c � �<�'�_{?a ��� L���� � a,�� � � � � � ������L��$� � ' U ��� � �E0G���;L �  $�_pC����� � L6���
��! � � �NL��9�7!8�r{?�$!9��L � ������!*�$����� � a � ��� ;;p��� �a�� � �7�������D���C���� '

+�)	�= #�� � � ' j�� a � �(��Lk���Rp�� �:# ! �_{?��!*a� � ���� �  � ����`�� � ���Ra���� � L����.��� � ���(��' § � ! �
�;��;$��� � � � ]%� @ ^,���"����!*� ��� � � �$���C�)����!9����� � � §��(����!9�]�]0 # ��`�� � �� � ����
��#"��  ��
�(ª���� � "���¡(ª�.
a��C�����C��� � � � ! � a�� � ��!*��L ��� �������H�$������L��8	������ ��� � � ]%� @ ^ ' +�5L�� z �� $�+��� � ��=��;��L ��� � � � ���������$�
� � ����L��Oe # � � �������C � ����p��3��� � ���Np4�<��� � a,�� � � � � � d'� � ]%� @ ^ 
�' � !8�r{?�$!9�'L � �C����!*�$����� �
t ��# ���A@����j�P <� � = #�� �9��� z �C�����8� � ���C����  �7������� � �_{?��!*a� � � � ��� z�� L����ya ���+��� �������P� �
� :Z¨ � ' �"�NL�� � ���O����!A�C�������5���� $�����+� �  � ����� � !*��� � 0-;;���;� � t ��# ��� @����?� � a��$�Oa�� � �O�%� � ���
���y!*��!*c � �$�B�_{?a ��� L��C���9a��� � � � � � ������L��;� � � � �+a���� � L����E� � �������� �  a��C� � L���� � ��L�� � �C� � �
��� 	� <�	� � �������C � '  � ]%� @ ^ 
	������� # ! ��# L ��� � � � � a � ���DL�� ��� ��=��$�WL � �C� � ���������;�
a�� � �
��� � ��!-����p4�$��� � � ' � �����$!������������X]%� @ ^ � � � � � � d � � �����;� � � � !-a�� � !9�;����� � ���)L � ������!9�;����� � '

§ � ! � @&�*0 � �.���FL � � # !9�90G� ��� ��!*���NL��P�(�B� � �4	�= #�� ��`�� � � � ����a � �(����p��� "a,�� <�A� ����� ��L �
�������C � ���C!9����L � � � �H���������$�]a�� � � � �[]%� @ ^D]y�(�$��a � ��;Fp����$� '

E �� $= ��� �FL�! � = � � ����a � ������p��� Ha,�� <�\� �  � ����`�� � � � �Da���� � L����*� � !*��� � 0-;$���$� � tG�$! L
a� ;��!*���NL��C� � ���%0 # �(`�� � �� � ����
��#"��  ��
�(ª ��� � "��N¡?ª�.  ' � ���C���o�$��;;��� � ��� ]%� @ ^ �"e # ����� �
���$�Np � ����� � � � �� $= ��� �FL�! � ����L�� � !*�$���9e # ���;� � �+�������C�$�E� � �5e # �C�$�Ea���� � L����5����p���!M��� � ���4L
p4�<�C� � � '� � ���C� � �(�*�(����� # !�� � �� $= ��� �FL�! � L�� � !*�$����'>7"�	� � ����� � ���*�_{?�;��L�� � ��!V���������$�
� # @ � ��a���� � L�������_p���! ��� � ���Np4�<��� � �� � � ����� ���NL��E! � !9����L � � � ��a���� � L�����(����������������C�$����� �
� ��L�� � ��� � � �����#	� $���"���H���NL � �����3�H� � a��<��� � �"a�� � �y�3!*��!*c � �$�+��{(a ��� L������
� � � � � � �����WL��;� � '
�:� � �	�������T�������� ��j�� ���!M��� # !9�
	� <�8���D���NL � �������&�_{?�;��L�� # ! � ��a � ���FL�c � � �8� �(���Da���� � L����
�;��� � !*a� ;��L � �.��� � � � !A��	�������� � � ' � �NL����R���]���H���Np4�<� �R� �"a���� � L�������� # !-�������C !��p�� � �7	�����Lk���
���B��� � �_{?�$�WL�� # !I0 � �C=�!9���NL � � � �� ;L��$! � a���� � L��B��� ��� �������9���NL�� � � ��� e # �B��� � a � ������� �
����p4�$��� � '��"������a���� � L��
�$��� � !9a( $��L � �3���Np4�<��� � ���NL����E���3L � � � � � � ��# L ��� � '

� �(�����������$�����(�X�������Fp4�$��� � Lk���oa���� � L����8p���! � �  ;�$!*�;L��%���oL � ������!9�;����� � �����������
�������� ' ) # a � ������Lk���De # � # !V�(��L�� � !*�$���C� � �������C .L���!V��� � ���FL � ���D� �  � ��� � !9���;� � z�� L����
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�#* L  ��� ����� = �  $= ��� �;L�! � ���
� �  � ����`�� � � � �Ha���� � L����H���D!*��!*c � �$��� � !9a�� � L��; ����C���
�  � )+*	* �������� /e # �y���_p��y���Np4�<� � ����� � �H� � �� � LE�CL # �C 13 
� �  $�$�WL��B���
a��C� � L����H�$��� � !*a� $�_L � �)� � �������� �����L��DpC��	��<� ��� � N
� �_L�� � � �]# ! a���� � L��3���D $�$�WL��B���
����L � �����*� � �������� 

� * " �
� �_L�� � � �]� a���� � L��
�$�(� � !*a� $�_L � � �9� ��a � ���FL�c � � � ���
a��C� � L����E�$��� � !9a( $��L � �

� N31 � �
� � L���!9����� � � � a��C� � L�� ./2 L � L��� /a�� � !*�;L��$� � a�� � � � ���C���� ��� � N
� � a(�<� � a���� � L��
a�� � �#� � ���7���
!*��!*c � �$�O�_{?a ��� L������Da,�� � ������L��;� �
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� � a(�<� � a � �;!9��� ��� a�� � �6� � ���D���
!9��!9c � �<���_{?a ��� L��C���7a,�� � �����WL��;� �
= # � � ��� � ����= # ��� � ��! # ! � ��a � ���;L�c � � � �(�ya���� � L����H�$�(� � !*a� $�_L � �
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Fila do canal

pacotes incompletos
Repositorio de

Limites de transmissao do slot

� U�� ^ / � � ' $ ¦ � +�����������;�������y���
���Fp?�;��� � ���*� �  � ����`�� � � � �Ha��C� � L����H� � !9��� � 0-;;���$� �

a ���.��� �������'� � !*��� � 0-;$���$� � ' )?�Q�� $��@&�5L��;p�� � !9��������� � � z�� L����+t � ����� � . �  � � L���!9����� �
� � a � c�{?�$! � a���� � L����� 	� $�E� � ���C���� G���&t � ������� � ( � b � *  �C�������)a���� � L��R���_p��)��� � �(�;p4�$���;� �
a�� � �3���E� @ # �WL�� � P3a � ����� z �; $�$�������Q�(�HL � ���(��!*�$����� � ��� ( � b � * z�� L���� ' � �����$!��N��� � 0 ��� !A�C� � �
� � �$� a��C� � L���� � # !-� � !@L��C!A����� � ( � b � * � ��# L ��� � � !��,b( � b � * ' E a � �;!9��� ��� �]� �  � ����� �
� � !*��� � 0-;$���;� � � � ����= # ��� � pC��� a�� � � # ! � ��a � ���FL�c � � � ���Da��C� � L����
�$��� � !*a� $�_L � � ' U ��� � �
! � ��L � ��� � ��� 	�= #�� � � ' $ ¦ ' 5�	a � c�{?�$!9�8�(����=������	� � ]%� @ ^ �&�������9a���� � L��9�;��� � !9a� ;��L � � �
a � �$!*��� ��� �P��� � ���Np4�<��� � �O� � � � � � ������L��;� � ���'� # ���'a�� � L����'��� � � � p��C!9����L��B! � �NL������C� '
� �$!*a ��� L��C��L�� � z ��� � pC� � e # �	����( � b � * 0 ��� !9��� ��� e # � � L���!A�C��� � � � ��� z ��`��C �� � � �
a��C� � L���� �T���;p4�;��� � ��� � a � ���*��� � 0G���FL��	a ��� e # �A��� � �*a � ��� ;Fp��� ���Fp4�$��� � ��� z ��`��� �� � � '  �
� �� $� #  � �(� � ����� � p��
��� z �C�������Ne # �H��� � �'p4�$�WL � ��!-����`�� � 0 # L #(� ��� �3� p�� � �������A��� # ����� � a,�� �
��� z ��`��� 
� � �
 $��pC��� � ��! � � �NL���'

K7� C � " /  1 � �3)+'  ��� "
§ � �(0 ��� !*�3p4�$��L � �´��� # !sa���� � L��
L���!sL���!9����� � !9��� ��� � � e # �O� z �C�����Da,� � !*�;L��;���

���y���Np4� � ���� $�y��� � �*���;p4�$�(�$� � ' �:� � � � =�� � �������$��!*���NL � ���ya���� � L����+�$��� � !*a� $�_L � ��� � ����!*a �
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� U�� ^ / � � ' $ = � �5�;p4�$��� � ��� # ! a���� � L��
��! � � �$�)0 � �C=�!9���NL � �

°C¯�¯ .�ª� � # L��$ $�
	���� � '
� 	�= #�� � � ' $ = ��{(��!9a( $�8	����A� � ! � �A���;p4�;��� � � � ���� $�
	�������' � � �;�5a��C� � L����'� � p � �3��� �

=�� � ��� � �9a�� � �g� # z �WL��FL # � �9�Y��� �$=��$���� ' §)�C��� # ! ���� $���9� � �NL&��! # !9�Xa�� � L�� � � �A����� � �
� � a���� � L�� ��� �$=��;���� ' E ��� � �$�3� � p � ��a���� � L����y� � �NLTR�! # !9�8��c�a��$�8� � ��� z ��`��C �� � � � a�� L
� � L�� ��� �$=��;���� ��4� � !}��{?����`�� � � � ����!*a � °C¯�¯ .�ª�Pe # �
L���! � � �NL�� ��� � ���;0G� � ���NL���' E ����!*a �
°C¯�¯ .�ª� � # !Va � �NL���� ��� a�� � �	�	a � ���$`�� � 	����� "e # � � �
����� � �
� � � � p � a���� � L�� � ��a � �������4L
L���! � � a���� � L�� ��� �$=��;���� ' � �����;!'� e # �C��� ��� �B���Fp�� � � � �7a���� � L����7�(�(��=N� � ��! � � �����WL��;� � �
��� � �Ba � ��� ;;p��� /�������C�F{�� Lk � �Q� � pC��!*���NL�� z ��������� � ���B� # �7�$�(0 ��� !A�C`�� � ��� °C¯�¯ .�ª�&' �:��� � L����
�;��L���� ��� �TtGe # � ��� � 0 ��� ��!f���Fp4�$���;� � �  ��� ��� ��=N�C! # ! ��c4���;= � ����a������<�� H��! °�¯�¯ .�ª�ha�� � �
�;�����$��� � �������D� � �����$`�� � '
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L���!*a ��� �� '
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e # � � ��!9�;��� ��� ����L(�B���Np?�$����� �D� a���� � L���' U ��� � ��� � ��L������3� � ��;;p��� �0-;$���;� � ���Ba� <�C���O� � ��� �('
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Camada de acesso ao meio

Slot que deve ser posto no meio fisico:2

Canal 3:

Origem: Nodo 1   Destino: Nodo 4

Largura de Banda: 300bytes/rodada TDMA

Camada de acesso ao meio

Chamada de enlace

Slot:  Nodo Origem:
  3        1

Recepcao:NODO 4

Chamada de enlace

colocacao do pacote na area compartilhada

retirada do pacote da area compartilhada*

*rtc_Link_ReadPackages(slot=3,...)

Sincronismo

Slots
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Interconexao de rede

APIControlador
nao RT

Acesso ao Meio

Hardware SCI + Nodo

Espaco de Nucleo
tempo real

Aplicacao

Enlace de dados

rtc_channel_send(canal=3)

fila entrada do canal 3

rtc_link_WritePackages

Transmissao efetuada pelo hw SCI

APIControlador
nao RT

Acesso ao Meio

Hardware SCI + Nodo

Espaco de Nucleo
tempo real

Aplicacao

Enlace de dados

rtc_link_ReadPackages

Leitura do chunk local compartilhadoEscrita no chunk compartilhado

fila de saida do canal 3

rtc_channel_receive(canal=3)

NODO 1 NODO 4
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