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Control flow graph Dominator tree
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s1

wcet_s1 wcet_s2

wcet_s1 + wcet_s2

s2

s1; s2;

t

wcet_t wcet_s2

s2

if (t) then s1; else s2;

s1

wcet_s1

wcet_t + max(wcet_s1, wcet_s2)

t

wcet_t wcet_i

i

for (;t;i) s;

s

wcet_s

maxiter * (wcet_t + wcet_s + wcet_i) 
+ wcet_t + wcet_exit

Sequence Conditional executionLoop
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Common subexpression elimination

Constant folding

a = c * d;
b = c * d;
b = a * b;

a = c * d;
b = a * a;

a = 2;
b = 3;
c = 6;

a = 2;
b = 3;
c = a * b;

Unreachable code elimination

ret;
a = b * c;
L1:

ret;
L1:

Dead code elimination

a = b * c;
a = b + 4;

a = b + 4;

Copy propagation

a = b;
c = a * a;
a = c + b;

a = b * b;
a = a + b;

Strength reduction

a = 2 * c;
b = c / 4:

a = c + c;
b = c >> 2;

�H;@?689(-#e���/39��� ��#0:0*32)4�N-26,7#�:%2),.$';<�@#0(�26$9*-;@,7;*� & *D;@2)/'N
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.1654�(Z5[5+�)*H2<65.l2<4wvj(+:@\�(i~z�)654 �E6 )�6�8N9<;<=%>	.�5Z5ik�	�*E.1v)v)(i:)~�:)4�	�uy65kz:;2�4w:)v)*E243/.C2�694�.1v3*
243)4�0)69kz~z65.1q�25k���4p.1:/.�5�m��w47v76,H.G0M�J�8:9EO�,7k1:Y2<.1(+:3*M243)4p2<.165~14w2dqr.1,K3)(i:)4�v)4w*5,w65(+0 �
2<(+k1:76]GI9EGCQIR�L%8SL 0�4w69uykz69qr*£. *50o47,w([^/,�*92<.l2<(i,x.l:/.�5im¤*9(+*W6_D�=C>S;<=%> 0)654w*54w:Y25* 24334
6547*9�E5i25*�k1u-2T3)4�.1:/.�5�m¤*547*U6
=CD�L1UE] 	f.l*}v)4w*5(+~1:)47v�25k �o4�47.1*5([5im 4�!¤2547:)v)4wv .1:)v�qsk¤v)([^/4wv76 � .1:;m 0/.1, �C.1~z4w*
0)65k��¤(+v)4d(i:;2<476Hu�.1,74w*f243/.C2 	�(Z5[5��o4d(+qs0E5+4wqr4w:;2<47v}�Ym}�)*54w6E,7k¤v)4�6�'�3)4d0).1, �C.1~z47*�.l:)v
,W5Q.l*5*54w*�klu-2T3)4duy6<.1qs4�	Wkz6 �}.1654�([5Z5+�3*92<65.l2<4wvj(+:@\�(i~z�)694 �E6a`%6

'�3)4d*5(��747*^k1u�243)4|0).1, �C.1~z47*^k1uf=@D�LlUE]r.l654M036547*947:;2<4wv�(i:j'-.1�E5+4 �E6 )Y6 ��4 !G27h/.�qskz654
v)4w2<.1(Z5i47v£v)47*9,769(+0325(+kz:£k1u-4�.1,K3	0/.1, �C.1~14�(i*E~z(��147:76

b.c�d�e�f

A�.1, �C.1~z4g8:9<;%=%>�(iqr005+47qs47:;25*�243)4��n:)03�32�qrk¤v)�E5i4^k1uo243)4Euy65.1qr4�	^k16 ��68'�3)4�0/.1, �C.1~14
0)65k��¤(+v)4w*�.l:�(i:;2<476Hu�.1,74�uykz6d(i:)0)�3292<(i:)~j243)4 0)69kz~z65.1q�25k	�o4s.1:/.�5�m �747v�6�'�3)4r(i:)0)�32
.1:/.�5�m��w47*�24334	*Hm¤:Y2<. ! k1u�24334	0365kz~z65.1q	h>0/.165*947*s(i27h�.1:)v ~z47:)4w6<.l2547*�24334	0365kz~z65.1q
6547036547*947:;2t.C2<(+k1:76¢� 2p*H2<kz6947*�uykz6�4�.1,K3¥(i:)*92565�), 2<(ikz:�h�uy69kzq 	�3)(+,K3h^.5i4j.1:3v 0�k1*5(i25(+kz:

iYj
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\�(i~z�)654 �06 ) �>�n:;254769u�.l,747*�0)69k��¤(iv)47v	�;mj243)4�=@D�L1Uf]suy6<.lqr4�	^kz6"�
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ControlFlowGraphEdge

ControlFlowGraph

ControlFlowGraphNode

ProgramSymbols
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<< State >>StateSet

output

Output

log

Log

main

Main

SourceFile
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��+.-�/0+012" 5i(+:)4w*Ek1u-,7k¤v)4 694W5Q.C2<(��14d*5(��74
8N9<;<=%> )�� § § h����
;0BEDIF<BCGIH j � � `
���
F%BCGI;<J i � � ) )��
8N92L�>%B `	) § j h����
H�G0MNJ�8:9.O � � i h )��
B0O0LSD�=CB�M�O0L ��)�` i ���
G�9EGCQIR.LC8SL `	)	� j h����
D
=%>S;<=%> � � )zh § �
Q%DIF �
� )zh § �
H�GE8:9 ` ��� � h )��
��
������ i � j1§ )������

'-.1�E5i4 �E6a` � �M�)*9kY5+�3254�.1:)v	654W5+.l2<(��z4|*9(��w47*�k1u�2T3)4�0/.1, �C.1~z4w*�k1u�=@D�L1UE]

243)4�(+:3*92<69�),w25(+kz: 3/.l*��o474w:�694�.1v�6
'�3)4 8N9<;<=%>¡0/.1, �C.1~z4 	^.1*�v)4w*5(+~1:)47v�*5k)h�2T3/.l2�. ���������������! "���$#����&%'���(�������)
�� ,7.1:
��4��)*54wv uykz6 5+4 !3(i,�.�5�.l:/.�5im¤*9(+*�.1:)v�0/.165*9(+:)~sk1u-243)4�(+:)0)�G2 ^E5+47*U6 � 5+4�!G4w6�~z4w:)4765.l2<k16
0)65k¤v)�),w47*�243)4d0)69kz~z65.1q ,wkGv)4|uyk16�5+4�!G(i,�.�5�.1:/.�5�mG*9(+*E�/.l*547v	kz:	.1:£(+:30)�32�^.5i41h 	�3)(i,K3
v)47*9,765(i��4w*�2T3)4�*Hm¤:Y2<. !�k1u�2T3)4�(+:)0)�G2:6 ��0/.169*54w6�~z4w:)4765.l2<k16�0365k¤v)�),74w*�2T3)4�,wkGv34�uykz6
0/.165*9(+:)~�243)4r(+:)0)�G2p.1,w,7kz69v)(+:3~ 2<k .1: (+:30)�32	^E5+41h 	�3)(+,K3 v)47*9,765(i��4w*�24334j~z6<.lqrqr.16
k1uM2T3)4P5+.1:)~z�).1~z4�6 A-k10)�E5Q.l6s0).165*9476s~z47:)4w6<.l25kz65* uykz6r{z. �l.�(i:),W5i�)v)4�{z. �1. .
. (*�
� +bh
{z.��l. .,+ A ( `�� + .1:)v��d6<.1qsq}.C2<(+,7.�(-� + 6

d/./0�12./354

A�.1, �C.1~z4�;CB.DIF<BCG
H�(iqr0E5i47qs47:;2<*82T3)4,A>69kz~z6<.lq�qrk¤v)�E5i4�k1u�2T3)4�uy65.1qr4�	^k16 ��68� 2W0)65k
�
�G(iv)47*>2T3)4Ev/.l2<.�*H2<69�),w25�)654w*��3*547vr�;m�24334��n:30)�32�qskGv)�05+4^25kd,7kz:)*H2<69�),w2�24334�0365kz~z65.1q
6547036547*947:;2t.C2<(+k1:76E'�3)4�0365kz~z65.1q�69470)6947*54w:;2t.l25(+kz:�,7kz:)*9(+*H2<*Mklu �6�87�#��9
�:;7<�� �='�># �)*947v
2<kj,wkz:)*92565�), 2M2T3)4�69470)6947*54w:;2t.l25(+kz:�ho243)4@? 
��5�A�B
��DC9
�EF%����� 5G k1u824334�0)69kz~z6<.lq�h  ��B
�H
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? � ��=��B�$# k1uf24334}0)69kz~z6<.lq�h .1:)v # ����� 
�� ��� � ���$# �3*547v 25k�*H2<kz694 5+.1��4U5+*��)*947v (i:x24334
0)65kz~16<.1q@6
'�3)4r69470)6947*947:;2t.l25(+kz:�uykz6d0)69kG,w47v)�)6947*�,7kz:;2<.1(+:)*d2T3)4 :/.1qs41h�47:;2<6Hm¡:)k¤v)41h-.1:)v¡4�!G(�2
:)kGv347*�k1u-2T3)4�0)65k¤,74wv)�)694�6�� 5+*9k)h/4�.l,K3�0)69kG,w47v)�3654�,7kz:;2t.l(+:)*E24334�*94w2�k1u-0)65k¤,74wv)�)654w*
,�.�5[5+47v��;m¡243)4s0)65k¤,74wv)�)6941h	��3)(i,K3 (i*��3*547vx2<k (iqr005+(+,w(i2T5im£654w0)654w*54w:Y2�243)4s,�.�5[5>,7kz:�

2<4�!¤2�(i:3uykz65qr.l25(+kz:76E� uW.r256<.1v3(i2<(ikz:/.�5O,7.�5Z5 ~z65.10E3¦(i*M654 0Y�)(+6947v¢�;m¦.l:¡.1:/.�5�mG*9(+*wh�(�2|(+*
*92<65.1(+~�3Y29uykz6��^.169v�2<kr(+qs0E5+4wqr4w:;2�kz:)4
��(i243£24334	3)4U5+0 klu�24334�~z4w:)4765.�5�~z6<.1003 (+qs0E5i4�

qr4w:Y2<.l2<(ikz:£(+:j2T3)4 F%BCGI;<J	0/.1,��C.1~z4I6
'�3)4�*Hm¤qp��k�5)2t.1�E5i47*�.1694E(+qs0E5+4wqr4w:;2<47v .l*�3).1*T3sq}.l0)*8uy65kzq .g5+.1�o4W5G25k�.1:}.lv)v)654w*5*wh
kz6Euy65kzq .1:	.1v)v)6947*5*�2<ks. ,7kz:;2565kY5��)k���~z6<.1003	:3kGv)4I6

1/./32d��

A�.1,��C.1~z4 F<B0GI;<J�*5�)030E5+4wqr4w:Y25*�2T3)4	A>69kz~z6<.lq�qrk¤v)�E5i4d�Ym	0)69k��G(iv)(+:3~s~147:)4w6<.�5 v/.l2<.
*92<69�),w25�)654w*�.1:)v¡qr4 243)k¤v)*Muyk16|654w0)654w*547:;25(+:)~	.1:)v¢qr.1:)(i0)�E5+.l2<(i:)~rv3(+654w,w2547v¡~z6<.l0E3)*W6
��k¤v)47*�.1:)v£47v3~z47*�k1u 243)4�~z65.10E3£,�.1:	,7k1:Y2<.1(+:£v/.C2t.06

b.c���f2.

'�3)4 8:92L�>%Bj0/.1,��C.1~z4�(i*f243)4,^/69*92�k1u 243)69474�0/.1,��C.1~147*��)*54wv�25ks(iqr005+47qs47:;2W243)4�� .�

,K3)(+:)4rqrk¤v)�E5i4�6s� 2�0365k��¤(+v)4w*�.1:x(+:;2<4w69u�.1,w4�uykz6�v)47*9,765(i�)(+:3~�24334r(i:)*92565�), 2<(+k1:�*94w2�k1u
243)4�2t.l65~z4 2dq}.l,K3)(+:)4I6�'�334sv).l2t.j*H2<kz6947vx.1��k1�32�.1:¢(i:)*92565�), 2<(+k1:¢(+*��Mkz65(i~z(+:/.I5 ,wkGv34
cyuykz6E4 �).lqr0E5i4|243)4�.1*9*54wqp�E5imj,7k¤v)4�k1u-2T3)4�(+:)*H2<69�),w25(+kz:�g\h/.1v)v36547*9*7h��;mY2<4�*5("!741h�.l65~z�#

qr4w:Y25*7h-6547*9kz�)69,74s,74W5[5+*��)*947v �;m¢24334r(i:)*92565�), 2<(+k1:�h .1:)v�6547*9kz�)69,74},w4W5[5+*�v)4U^):)47vx�Ym
243)4�(+:3*92<69�),w25(+kz:�6
?�4w~z�E5Q.l6p2nmG0o47* k1u��)(i:/.169m .1:)v 654U5Q.l25(+kz:/.I5Wkz0o4765.l2<(ikz:)*�.l654£6547.1v)(Z5�m 0365k��¤(+v)4wv uykz6
4�.1*Hm£(+qs0E5+4wqr4w:Y2<.l2<(ikz:}klu�*9�),K3 (i:)*92565�), 2<(+k1:)*W6
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'�3)4�H.G0MNJ�8N9EO�0/.l,��l.l~z4�.�5+*9kd,7kz:;2<69(+�)�G2<47*�(+qs0E5i47qs47:;2<(i:)~�2T3)4 � .1,K3)(i:)4�qrk¤v)�E5i4�6 � 2
0)65k��¤(+v)4w*^.l:r(i:Y25476Hu�.1,74fuykz6�v)4 ^/:)(i:)~�~z47:)4w6<.�5/0365kz0o476H2<(+4w*�k1u�2T3)4E2t.169~z4w2�qr.1,K3)(i:)4�6 �
*54w2�klu-qr.1,K3)(i:)4M6947~z(i*9254765*E(i*^694�.1v)([5imsv)4 ^/:)47v�6W'�3)4d:Y�)q���4w6E.1:)vj2nm¤0o4dk1u 6547~1(+*9254769*
.1654�0/.165.1qs4w2<69( !w47v76

.�� � 02e2.
��� �

'�3)4 BCO0LSD
=CB.M�O0L 0).1,��C.1~z4�(+*�243)4�0/.16H2	k1u�2T3)4 ��.1,K3)(+:34xqskGv3�E5+4¦2T3/.l2	(+*£�)*947v
2<k (iqr005+47qs47:;2�.�5[5>q}.1,K33(+:)4s654w*5kz�)69,74w*�243/.C2�,7.1: �o4}v)( �¤(+v)4wvx(i:Y25k v)(i*5,w654w254},w4W5Z5i*W6
� �3.1qs0E5i47*^klu�*5�3,K3�q}.1,K33(+:)4�654w*5kz�365,74w*E.1694�2T3)4M6947~z(i*92<4w6�^E5+4�k1u�2T3)4M0)69kG,w47*9*5kz6whG24334
0)(+0o4W5i(+:)4|klu 2T3)4�0)65k¤,74w*5*9kz67h�.�,�.l,K3)4�qr4wqrkz6Hmjkz6f.�256<.1:3*T5Q.C2<(+k1: 5+k¤k � 
 .1*9(+v)4M�)����476W6
'�3)4�0/.1,��C.1~z4�0)69k��¤(iv)47*Ev/.C2t.�*92565�), 2<�)6947*�.1:)v£qr4 243)k¤v)*fuykz6^,7kz:)*H2<69�),w25(+:)~)h3q}.1:3(+0#

�E5Q.l25(+:)~3hz.1:)v ,wkzqr0).165(i:)~|*54 2<*�.1:)v 5i(+*925*�k1uo6947*5k1�)65,w4�,w4W5[5+*W6-�n:s.1v)v)(�2<(+k1:�2<kdv)4w*5,w65(+��

(+:)~�24334|2t.169~z4w2�qr.1,K3)(i:)41h¤243)(i*E0/.1,��C.1~z4�(+*^�)*54 uy�E5O(+:£(+qs0E5i47qs47:;2<(i:)~p.1:).�5im¤*54w*f243/.C2
,7kz:)*9(+v)4w6E243)4�qr.1,K3)(+:34d6547*9kz�)69,747*U6

3�c 3������!b �

'�3)4�0).1,��C.1~z4PGI9.GCQIR.L%8<L¡(iqr005+47qs47:;25*pqrk¤v)�E5i4 �M:).�5im¤*5(i*�k1u�243)4�uy6<.lqr4��^kz6���6¥� 2
0)65k��¤(+v)4w*�2 �Wkr.1(+v)*fuyk16Ev)4U^/:3(+:)~r.1:/.�5�m¤*547*U6�'�3)4g^)65*92�.1(iv£(+*�.1:	.1:/.I5im¤*5(i*E(+:;2<4w69u�.1,w4
243/.l2 3/.l*�.l,7,74w*5*�2<k�24334�0365kz~z65.1q�.l:)v�qr.1,K3)(i:)4d654w0)654w*54w:Y2<.l2<(ikz:)*U6
'�3)4d*54w,7kz:)v£.l(+vj(i*^.1:£.l�)*9256<.1, 2<(+k1:}k1u .1:j.1:/.�5�mG*9(+*W*92t.C2<41h���3)(+,K3�(i*^�)*947vj25kp654w0)654 

*547:;2�243)4�.l:/.�5im¤*9(+*E654w*5�E5�2<*wh)47(�243)4w6 ��(i2433(+:j24334d,7kz:;2<69kY5 �/k�� ~z6<.1003�h/kz6f(i:	*9470/.l6<.l254
~Y5+kz�).�5Wv).l2t. *H2<69�),w25�)654w*W6 �M:/.�5�m¤*5(+*�*92<.l2<4w*p,�.1:¥�o4jqr.1:)(i0)�E5Q.C2<47v .1:)v¥,wkzqr0).1654wv
��(i243	4�.l,K3�k12T3)476U6

$ )



����� ���������	�
���������������	� ��� ���
�����
��� ���������	��

�������

0�e�f�d�e�f

'�3)4 D�=C>S;<=%>p0/.l,��l.l~z4f(+qs0E5i47qs47:;2<* qrk¤v)�E5i4 V �3250)�328kluo2T3)4^uy65.1qr4��^k16 ��6�� 2>v34U^/:)4w*
.1:¡(+:;2<4w69u�.1,w4�uykz6|kz�G2<0)�3292<(i:)~�654w*5�E5�2<*dk1u�24334�.1:/.�5�m¤*5(+*U6�'�334�(+:;2<4w69u�.1,w4 3/.1*�.1,w,747*9*
2<kp24334d0)65kz~16<.1q�654w0)654w*54w:Y2<.l2<(ikz:�h/.l:/.�5im¤*9(+*^6947*9�E5i25*�.1:)vj24334|q}.l,K3)(+:)4Mv)47*9,765(i032<(ikz:76

� 0�1

'�3)4 Q<DIFj0/.1,��C.1~14 3)4U5+0)*�(i:�69470okz6925(+:)~�24334�0365kz~z6947*9*�k1u-243)4�.1:/.I5im¤*5(i*W6�� 2M0365k��¤(+v)4w*
qr47.1:)*Euykz6Ekz�3250)�3292<(+:3~sqs47*9*<.1~147*�kz:�243)4d254765qs(+:).�5O.1:)v£kz0G2<(+k1:/.�5Z5�m 2<ks. ^.5+4I6

4 3!bEc

'�3)4�H.GE8:9s0/.1,��C.1~z4�,7kz:;2<.1(+:)*>2T3)4�qr.1(i:�0)65kz~16<.1q 2T3/.l2�65�3:)*�2T3)4�.1:/.�5�m#!w476U68� 2�0)65k�

�G(iv)47*Eqs4�.l:)*Wuykz6^0/.165*9(+:)~�243)4|,wkzqsq}.1:3v 5+(i:)41hG.1:)v�69�):):)(i:)~�2T3)4d(+:)03�32<*wh).1:/.I5im¤*54w*
.1:)v	kz�32<03�32<*U6

�"��� �����£��� �"!$#%�&�'!

=CD�L1UE]�(i*�.�,7kY5[5+47, 2<(ikz:¦k1uf{z. �1.�0/.l,��l.l~z47*d243).l2�(+qs0E5+4wqr4w:;2<*M2T3)4 qrk¤v)�E5i47*|k1u�24334
uy6<.1qs4 �Wkz6 � 0)654w*547:;2547v�(i:
. 3/.10325476 i 6¥� 2s0)65k��¤(+v347* (+:;2<4w69u�.1,w47*wh^v/.l2<.¢*92<69�),w25�)654w*
.1:)v	qr4 243)k¤v)*fuykz6E,w654�.C2<(+:3~s*H2t.l25(+,d0)69kz~z65.1q�.1:).�5im�!74w65*�(+:�2T3)4�{z.��l. 5Q.1:3~z�/.1~z4I6
=CD�L1UE]¦0)69k��¤(iv)47*�qrk1*92�k1u^2T3)4r�).1*5(i,suy�):3,w2<(ikz:/.�5i(i2nm :)474wv)47v (i: .£*92<.l2<(i,r0365kz~z65.1q
.1:/.�5�m#!w476U6 - (�243¢243)4 3)4U5+0�k1u�=@D�L1Uf]�h�v)4w*5(i~z:)4769*�k1uE.�*92<.l2<(i, 0)65kz~16<.1q .1:/.�5�m#!w4769*
v)k�:)kl2W:34747vs2<k�*92<.1692�uy65k1q�*5,w6<.l25,K376>�n:)*9254�.1v�hG24334wm ,�.l:}.1v3v}(+:3v)("�¤(+v3�/.�53qsk¤v)�E5+4w*7h
*5�),K3 .1*�(+:)0)�G2<*7h�.l:/.�5im¤*947*7h�.l:)v�k1�32<0)�G2<*7h/k1:£25kz0	k1u-2T3)4duy6<.1qs4 �Wkz6��26

$ `



� �������	��
 �


 
����x����� � � ��� � ��
��������¥�

'�3)4s.1�32433kz6|,7k�5Z5+4w,w2547v¢0)65.1,w25(+,�.I5�4��G0o4769(+47:3,74s.1�okz�32|2T3)4puy6<.1qs4 �Wkz6����;m¢�)�3(Z5+v3(+:)~
243)69474d.1030E5+(i,�.l25(+kz:)*�kz:s243)4M=@D�L1UE]puy6<.lqr4��^kz6���68'�3)4Muy65.1qr4��^k16 � �f.l*f*925(Z5Z5/694U^/:347v
v)�)65(i:)~£(+qs0E5+4wqr4w:;2t.l25(+kz:	k1u�243)4s.1030E5+(i,�.l25(+kz:)*U6�'�3)(+*d,K3/.l032<4w6�v347*5,w65(i��4w* 3)k�� 24334
.10)0E5i(+,�.C2<(+k1:)* �W47654�,7694�.l2547v76
� 0)(i0�4U5+(+:34f2<(+qs(+:3~�.l:/.�5im¤*9(+*�2<k¤kY5)243/.C2 �^.1*f�)�3(Z5i2��;ms'-� ���Y(i:)47: (�� i +okz:r2<kz0rk1u�24334
=CD�L1UE]ruy65.1qr4��^k16 �}(i*E*T3)k169245�m�0)6947*54w:;2<47v .l2E24334�4w:)v klu-2T3)(+*E,K3/.l032<4w6W6

� �w� � #
	p������!$!

'�3)4 ^/69*92�.1030E5+(i,�.l25(+kz: ��(i2T3r2T3)4Muy6<.lqr4��^kz6�� �f.l*^2<kp(iqr005+47qs47:;2W.�*9(+qs0E5+4 5+( �z4w:)47*9*
.1:/.�5�mG*9(+*�k1u�q}.1,K33(+:)4r6547~1(+*9254769*W6¢'�3)4�.l:/.�5im¤*9(+*�,7.�5+,w�E5Q.C2<47*wh	��3)(i,K3 qr.1,K3)(i:)4}6947~�

(+*9254769* .1654 5i("�z4j.l2 4�.1,K3 0)69kz~z65.1q 0okz(+:;2W6x� 2 �)*947*�24334�*5(+qs0E5i4j(i25476<.C2<("�14 5+( �z4w:)47*9*
.1:/.�5�mG*9(+*�.�5i~zkz69(i2433q 0)6947*947:;2<4wv (+:@\�(i~z�)694;�C6 )Y6
��( �z4w:)47*9*�.1:/.�5�m¤*5(+* �^.1*}47.1*9m 2<kx(+qs0E5+4wqr4w:Y2 �o47,7.1�)*94 243)4	uy6<.1qs4 �Wkz6��¥0)65k��¤(+v)4wv
6547036547*947:;2t.C2<(+k1:¦k1u82T3)4�0365kz~z65.1q .1*�.r,wkz:;2<65k�5��)k���~16<.10E3�.1:)v qr47.1:)*�2<ksq}.1:3(+0#

�E5Q.l254r*94w25*�k1uE6947~z(i*9254765*U6£'�3)4j.1:).�5im�!74w6 �^.1*�.C2 ^/69*92�2<4w*92<4wv¥�;m 3).1:)v ~z4w:)4765.l2<4wv
,7kz:;2<69kY5 �/k���~16<.10E33*7h/*5(i:),74�:)ks(+:30)�32<*�cSuy65kz:;2�47:3v)*tg �W47654�(+qs0E5i47qs47:;2<4wv76

$ i



��������������� �
����� � �������,� ��� �
����� �
�����

�����	��

�
��� ����
��������
�����������
���� "! �$# ��%&�'�

���
���)( *,+,-��/.102���
���)(3�546��798:���)( *,+,-��);
���<!
��� ����
����=468����>�'�?468����� "! �$# ��%&�'�

468����)( *,+,-��@.10BA)C�;
��� �>��
��D�����
�������E468:���)(38�F�GH��8�+,4���I	�
���� J! �

468:���)( *,+,-��K.10L468:���)( *,+,-��>MN���
���)( *,+,-��);
468����)( *,+,-��@.10O468����)( *,+,-��QPQ468����)(3���SRT U;
468����)( *,+,-��@.10O468����)( *,+,-��QM�468����)( F6 V�� U;

���<!
W<�&�X��Y�Z'468[*,+,-��\ ]�5G_^V`baD4����� dcS;

\-(+~z�)694;�C6fe � � 5i~zkz69(i2433q uykz6�5i("�147:)4w*5*�.1:/.�5�m¤*5(+*

'�3)4 ��3)kY5i4 5i("�147:)4w*5*f.l:/.�5im¤*9(+*�0/.1,��C.1~z4�,7kz:;2t.l(+:)*W.1�okz�32 iYi � 5i(+:)4w*Wklu �^4U5Z5�{z. �l.1v)k¤,
,7kzqsqr4w:;2<47v¢{z.��l.s,7k¤v)41h ��3)(+,K3¢.l654�v)(+*H2<65(i�)�32547v 4��z4w:E5im .1,769kz*5*�243)4�243)69474�,W5Q.l*5*54w*
(+:�243)4�0/.l,��l.l~z4�6�'�3)4�0/.1,��C.1~z4�,wkz:;2t.1(i:)*f243)4duykY5[5+k���(+:3~p,W5+.1*5*947*��

gihTj "lk�"bm�m�nEk�+. To	m h m �nqs0E5i47qs47:;2t.l25(+kz:�klu-2T3)4 5+("�147:)4w*5*�.1:/.I5im¤*5(i*�.�5+~zk165(i2T3)q@6

gihTj "lk�"bm�m
�<pN+&pN" '�3)4W*94w2 k1uC5+( �z4>654w~z(+*H2<4w65* .l2 .�0)65kz~16<.1q 0�kz(i:;2:6rq^kz:;2t.1(i:)*�qr4 243#

kGv)*Euykz6Eqr.1:)(i0)�E5+.l2<(i:)~�2T3)4�*54w2W6

gihTj "lk�"bm�m�s �tpN���	p �M:skz�3250)�32�243).l2���65(i2547*�,7k1:Y2547:;2<*�k1u�243)4�,7k1:Y2565kY5 �)k���~z6<.l0E3
c�(+:3,W5+�3v)(+:)~ 5+( �z4w:)47*9*8(+:3uyk165qr.l2<(ikz:�g�2<k|. ^.5i4W243).l28,7.1:p�o4^654w:)v)4w6547v �;m�243)4W~z6<.1003 �¤("!
u §�v ~16<.10E3£v)65. ��(+:)~ 0)69kz~z6<.lqP6

$ $



���������������	�
����� � �
�����,� �����
����� �
�����

����� ����� ��� ��� ���>�������

��uS2<4w6�(iqr0E5i47qs47:;2<(i:)~E243)4�^/65*H2>.1030E5+(i,�.l25(+kz:d243347654��f.l*8.M:)4w47v�25kM,wkz:)*92565�), 2>,7k1:Y2565kY5
�/k�� ~z65.10E3)*�uy65kzq 6547.�5�0365kz~z65.1qs*W6 � uy69kz:;2|4w:)v �f.l*d�)�)(Z5�2�uyk16|.1:¡.1�3*92<65.1,w2|0)65k�

,747*9*5kz6�,�.I5Z5+4wv XG(+qs0E5+4 � .1,K3)(i:)4�c X �¦g 6�XG(+qs0E5i4 � .1,K3)(i:)4s(+*�.1:�.1�)*H2<65.1,w2�654w~z(+*H2<476
q}.1,K33(+:)4 ��(�243�. *9(+qs0E5+4M(+:)*H2<65�3,w2<(ikz:�*54 2 u `Y` v 6
A�.1,��C.1~z4�L:H�(+qs0E5i47qs47:;2<*O.l*5*54wqp�E5i476O(+:30)�32�hCqr.1,K3)(+:34>v)47*9,765(i032<(ikz:�hC.1:)v�(i:)*92565�), 2<(+k1:
*54w2rk1u,XG(+qs0E5i4 � .1,K3)(i:)4�6 '�3)4	0/.1,��C.1~14	,wkz:;2t.1(i:)*s.1�okz�32 � � � 5i(+:)4w*�k1uM0365kz0o476 5im
{z.��l.1v3kG,d,wkzqrqs47:;2547v�{z. �1.p,wkGv341h)k1u ��3)(i,K3�.l��kz�G2 $ ��� 5i(+:)4w*f,7kz:;2<.1(+:�v)4w*5,w65(+0G2<(+k1:
k1u824334�(i:)*92565�), 2<(+k1:�*94w2:6E�n:¦.1v)v)(�2<(+k1:£2T3)47694�(i*M. � � 5+(+:34d(+:)0)�G2 ^.5i4duykz6�2T3)4g5+4��G(i,�.�5
.1:/.�5�mG*9(+*E~z4w:)4765.l2<k16�.l:)v	. i ��� 5+(+:34d(+:)0)�G2�^.5+4|uykz6f2T3)4�0/.169*5476�~z4w:)4765.l2<k16W6

� k��!�tp

�n:)0)�32�k1u X¤(+qs0E5+4 � .l,K3)(+:)4�.1*9*547q��E5+4w6�,wkGv34�(i*�(iqr005+47qs47:;2547v��;m£243)4�,W5+.1*5* X ���n:�

0)�32�h ��3)(i,K3}4��¤2547:)v)*W,W5+.1*5*�(+:)03�32:6 �n:)0)�32W68�n:)0)�G2^,wkz:)*5(i*925*Wk1u�5+4 �3(i,�.�5�.l:/.�5im¤*9(+*7h;0).165* 

(+:)~d.l:)v �/k�� .1:/.I5im¤*5(i*W6 \�5+k�� .1:/.I5im¤*5(i*-(i:),W5i�)v)47*-,7kz: �1476925(+:)~! 9�3qr0�2t.169~z4w2!5Q.1�o4W5i* 25k
.1,w25�/.�5" 9�)qs0 k ��*54w25*7h¤.1:)vs.1:).�5im�!7(i:)~|,wkz:;2<65k�5 �/k���k1uo0)69kG,w47v)�3654�,�.�5[5+*�.1:)v 654 2<�)69:)*
uy65kzq�0365k¤,747v3�)654w*W6
'�3)4¡.1*5*947qp�05+476},7k¤v)4¦(+*s2<65.1:)*T5+.l2<4wv�(+:;25k 2<k �l47:)*��;m�. 5+4 �3(i,�.�5�.1:/.I5im�!74w6}~z4w:)476 

.l2<4wv ��(i2T3�2T3)4p{ �O4 � u j�v 5+4 �G(+,�.I5�.1:/.�5�m#!w476�~z4w:)4765.l2<kz6U6f' k �14w:)*|k1u XG(+qs0E5+4 ��.1,K3)(+:34
.1*5*947qp�E5i476�.1694�*90�4w,7( ^/47v	(+:$#&%('TQYO*)�h/243)4�(+:30)�32�^.5i4|uykz6�{ �O4���6
'�3)4�2<k �l47:)("!747v¡(i:)0)�32M(+*|0/.l65*54wv¡�Ym¦.j0/.169*5476d~147:)4w6<.l2547v ��(i2T3¦243)4s{z. �l.�q,+ A u ` � v
0/.165*9476¦~147:)4w6<.l25kz6W6,+�65.1qrqr.16�k1u X¤(+qs0E5+4 � .1,K33(+:)4¥.l*5*54wqp�E5i476 (i*�*90�4w,7( ^/47v�(i:
- B�H.'TMN=%;�h82T3)4}(i:)0)�32 ^.5i4suykz6�{z. �l.�q,+ A�6-'�3)4r0/.169*5476�*925kz654w*�24334r0)69kz~z65.1q�.1*�.1:
(+:),wkzqr005+4w254|,7k1:Y2565kY5 �)k�� ~z6<.l0E376
��.1,K3	(+:)*H2<65�3,w2<(ikz:£(+*f*H2<kz6947v	(+:£kz:)4�:)k¤v)4dk1u 24334
,7kz:;2<69kY5 �/k�� ~z6<.100376 q^k1:Y2565kY5 �)k�� k1u� 9�)qs0)*7h>uy�):3,w2<(ikz:¥,�.I5Z5+*p.1:)v uy�):), 2<(ikz: 654�

2<�)69:)*�(i*E*925(Z5Z5�qr(i*5*5(i:)~puy65k1q 24334�,wkz:;2<65k�5 �/k���~z65.10E376�'�3)4�0/.169*5476�.1v)v3*�.I5Z575+.1��4U5+*
2<kd*9m¤qp�okY5¤2t.1�E5i47*wh ��3)(+,K3�qr.10 5+.1�o4W5+*�2<k�.lv)v)654w*5*947*�.1:)v�.lv)v)654w*5*947*>2<kd,wkz:;2<65k�5#�/k��
~z6<.1003¦:)k¤v)47*U6 ��uS2<476�24334 ^/69*92|0).1*5*�243)4�*9m¤qp�okY5 2<.1�E5i4�,wkz:;2t.1(i:)*M.I5Z5�5Q.1�o4W5i*�k1u824334

$ �



���������������	�
����� � �
�����,� �����
����� �
�����

�<� � ����! W<���/aD4baD*����U��798�����Z����]8:^	��468:���Xc
# ��%&�'�

� � Z'468����)( ���]8:^����
F��]��
� 4�F�*,* c �X�<�����D���XW<�D�r;
468����)( ���]8:^����
F��]�K.10
���]8:^);
� � Z'468����\+  _a ^UaD*,* c GH`6�54 # ��%l���

���]8�^)( a�������aD*,*�Z'468:���)(3^UaD*,* �������]8:^����
F��]�XcS;
aD4baD*����U��798:����Z'468����)(3^UaD*,* �������]8:^����
F��]�	�&468����)(3^UaD*,* ����798:���XcS;
aD4baD*����U��798:����Z����]8�^	�b468����)( 46���
G]7i8:���XcS;

���<!=�:Y��U� � � Z'468:���J+  "a��]�5Gdc��X� �:�
���]8�^)( a�����I��:+,G]798�����Z'468:���XcS;

��Y��U� ��� �Q��
����� HF6^�^��� ] ]8��"����468����)(3 ]F6^�^��� ] ]8��] _! �
aD4baD*����U��798:����Z����]8�^	�l HF6^�^��� ] ]8��dcS;

���<!
\�(i~z�)694&�C6a`�� � 5+~1kz65(�243)q�uykz6�.1:/.I5im�!7(i:)~�0)65k¤,74wv)�)6947*�k1u-2T3)4�0)65k1~z6<.1q

0)65kz~16<.1q@6
�n:�24334�*947,7k1:)v 0/.l*5*�,7kz:;2<69kY5 �/k���k1u  9�)qs0)*E2<k 5Q.1�o4W5i*E(+*�,�.�5i,7�E5+.l2<4wv76�'�3)(+*�qs4�.1:3*
243/.l2�uy65k1q�4�.1,K3�,7kz:;2565kY5 �/k���~z65.10E3	:)k¤v)4d243/.l2�,7k1:Y2<.1(+:3*�.  9�)qs0�(i:)*92565�), 2<(ikz:	.1:
47v)~z4�(+*�.1v)v)4wv 2<ks243)4�2t.l65~z4 2M:)k¤v)4�k1u82T3)4. 9�3qr076E'-.169~z4w2�:)k¤v)47*M.1654�654w*5kY5 �z47v �Ym
�)*5(i:)~j243)4�*9m¤qp�okY5-2<.1�E5+4I6|'�3)4�(i:Y2547~z4w6|k ��*54 2dk1u>24334� 9�)qs0¦(+*d.I5+*5k}*92<k16547v¢(i: 24334
 9�)qr0£(i:)*92565�), 2<(+k1:76
'�3)4r2T3)(+69v 0/.1*9*p.1:).�5im�!74w*�0365k¤,747v3�)654w*�k1uf2T3)4s0)65kz~16<.1q@6j'�3)4}.�5+~zk165(i2T3)q (i*�0)654 

*547:;2547v¢(+:�0)*54w�)v)kj,wkGv34�(+: \�(+~1�)654��C6 `C6E'�3)4p,wkz:;2<69kY5 �/k���~z6<.1003 (+*�2<65. �z4769*54wv¢�Ym
~zkz(+:3~�243)69kz�)~Y3£.I5Z5o:)kGv347*E6547.1,K3/.1�05+4Muy69kzq 2T3)4d*92<.1692f:)kGv34|k1u�243)4d0365kz~z65.1q@6���.1,K3
:)kGv34s(i*dq}.l6 �14wv .l*d��4U5+kz:)~1(+:)~j25k�.�0)69kG,w47v)�3654�6 �>:;2<6Hm�.1:)v¡4��G(i2�:3kGv)4w*�k1u^47.1,K3
0)65k¤,74wv)�)654�.l654M*H2<kz6947v�(i:�.�v/.l2<.�*92565�), 2<�)694|(+:},W5Q.l*5* A>69kz~z6<.lqP68'�334|:)k¤v)4,5Q.l��4U5+47v
H�GE8:9}(+*�(+:;2<4w650)694w2547v�.1*�24334M*92<.1692W:)k¤v)4�6	� qsk��14�25k�6947~z(i*92<4w6 B��	c�694w25�)65:}.1v)v)6947*5*<g
uykY5Z5ik��W47v �;m .1: �):),wkz:)v)(�2<(ikz:/.�5  9�)qr0 (i*�(+:;2<4w650)694w2<4wv�.l*r.¢0)69kG,w47v)�3654£,�.�5[5 6 � 5Z5
0)65kz~16<.1q 0okz(+:;25*s2<.165~z4 2<4wv��;m�.�0)65k¤,74wv)�)694¦,�.�5[5�.1654�(+:;2<4w650)694w2547v�.1*s0)69kG,w47v)�)694
47:;2<69(+47*U6���694w25�)65:	(+:)*H2<69�),w25(+kz:£(+*E(i:;2<47690)654 2<4wv .1*�.1:£4 �3(�2�:)k¤v)4�k1u8.�0)69kG,w47v)�3654�6

$ §



���������������	�
����� � �
�����,� �����
����� �
�����

� � � ����! W �D� �]�5G � a �H���5G] XZ c
# ��%l���

��� �>��
����=468��������=^�8�4�G �]8�*�� * 8���� �Va ��` ! � # ��%l���
� � Z'468����\+  "a[^UaD*,* c �X�<��� # ��%&�'�

46���
G]7i8:��� .10O468����)( 46���
G]798����);
���]8:^ .10L468����)(3^UaD*,* ����� �]8�^����
F��]�);
��� ����
��D�����
+,G]7i8:���\��� ���]8:^)(3I �
+,G]7i8:���� _! �

^�8�4�G �]8�*�� * 8���� �Va ��` ( a�����I	�
����Z����
+,G]7i8:���
	 46���
G]7i8:���XcS;
���<!

���<!
�:� !
\�(+~1�)654&�C6 i � � 5+~zkz69(i2T3)q uykz6�.1:/.�5�m�!7(+:3~s694w25�)65:)*Euy69kzq 0)69kG,w47v)�3654�,�.�5[5+*

'�3)4	uyk1�)692T3 .l:)v ^/:/.�5f0).1*5*s.1:/.I5im�!74w*s,wkz:;2<69kY5 �/k�� kluM694w2<�365:)*�uy65k1q 0)69kG,w47v)�)694
,�.�5[5+*W6¥'�334�.I5+~zkz69(i2T3)q (i*�0)654w*54w:Y2547v�(i:¥0)*54w�)v)kx,7k¤v)4£(+: \�(+~1�)654@�%6 i 6 \/kz6p47.1,K3
,7kz:;2<69kY5 �)k���~z65.10E3�:3kGv)4	243/.C2j(+*}. ,�.I5Z5bhf. ,7kz:;2565kY5 �/k���47v)~z4 (+*j.lv)v)47v�uy69kzq
243)4p4 �G(i2|:3kGv)4w*|k1u>2T3)4�,7.�5Z5i47v 0365k¤,747v3�)654�25k}24334p(+:)*H2<69�),w25(+kz:�65(+~�3Y2M.luS25476�2T3)4p,7.�5Z5
(+:)*H2<65�3,w2<(ikz:76
��uS2<4w6�2T3)4�uykz�369243�0/.1*9*|.�5[5 0365k¤,747v3�)654w*|.1:)v 0)65k¤,74wv)�)654�,�.�5[5+*�k1u82T3)4�0365kz~z65.1q .1694
�¤:3k���:�6 � 5+*5k3hG24334|,7kz:;2565kY5��)k�� ~z65.10E3�,wkz:;2t.1(i:)*E.�5[5�*H2<65�3,w2<�36<.�5[5imr0�kz*9*5(i�E5+4�4��G47,w�#

2<(+k1:	0).l243)*U6

& +E-�� h k�" (�"bm:-Y� h �	p h �<k

'�3)4 XG(iqr005+4 � .l,K3)(+:)4�.169,K3)(i2547,w25�)654�(+*�v)4w*5,w65(+�o47vr�;ms2T3)4�,W5Q.l*5*!#&% %EG0MNJ�8N9EO)h ��3)(i,K3
4��¤2<4w:)v)*�,W5Q.l*5* H.G0M�J�8:9EO�' %EG0MNJ�8N9EOE6E� 2�,7k1:Y2<.1(+:3*f243)4|uykY5[5+k���(+:3~�0/.165.1qs4w2<4w65*Ek1u 24334
.165,K3)(�2<4w,w2<�3654 � �5= ��� ��� 
�:��B��%�7�#��)���$# h #�7�
�� 
�: � � � 
�� � 7<� E 
�����# h .1:)v #�7�
�� 
�:�7<�5H
#��A� = ? �A7�
�� 7<� ��� ���$# 6

$ j



���������������	�
����� � �
�����,� �����
����� �
�����

� k m�pN�
��-:p h � kOmW"�p

�n:)*92565�), 2<(+k1:�*54 2}k1uM243)4 XG(+qs0E5+4 ��.1,K3)(+:34�(i*rv)4w*5,w65(+�o47v��Ym ,U5Q.1*9*547*s243/.C2}(i:E3)4769(i2
,W5Q.l*5*�#&%��:9�L�>%BY=2M
>28YD�9�h���3)(i,K3�4��¤2<4w:)v)*�8:92L
>%B!'��:9�L�>%BY=2M
>28YD�9�6W'�3)4w*54�,W5+.1*5*947*>.l654 �
� 8:9��I;�h��:HC;�h��:HC;x.l:)v (�2<*d*5�3��,U5Q.1*9*	�:H%;�
ED�9
��h��EDYG����oh #�>.DIBCO��oh��EDYG�����h�#�>�DIBCO���h
%2D��oh��ED�;�h��0OY>oh3.1:)v��ED
>26�'�334|qrk1*92f(i:;2<476947*H2<(+:3~p(+*��:HC;�h ��33(+,K3�*925kz654w*^24334M2t.169~z4w2
5Q.1�o4W5eh�2t.169~z4w2�:3kGv)4lhO2t.169~z4w2�.1v3v)654w*5*�k ��*94w2�.1:)v¡*94��Y�)47:;25(Q.�5�*5�3,7,74w*5*9kz6�k1u^.  9�)qs0
(+:)*H2<65�3,w2<(ikz:76

����� � �! �w�"� �$#s��%

A�.1,��C.1~z4&�EG0L%8SM'��Q<D%M'(2Lj(+qs0E5+4wqr4w:Y25*M.r*5(+qs0E5i4��/.l*5(+,��E5+k¤,��	.1:/.�5�m¤*5(+*U6M'�3)4�0).1,�� 

.1~z4 ,wkz:;2t.1(i:)*�.1��k1�32 �
� � 5i(+:)4w*�klup0)69kz0�4w6T5�m {z.��l.1v3kG,�,7kzqsqs47:;2<4wv�{z. �1. ,7k¤v)4�6
�M�okz�32 `
� �P5i(+:)4w*��o4W5ikz:)~�25k¦,W5+.1*5* � GEL%8SM � Q%D%M'(*)Y9.GCQIR.L%8<L�GI9EGCQ�R.L%8SL ��33(+,K3¥0o476 

uykz65qs*�243)4x.1:/.�5�m¤*5(+*wh|.1�okz�32 e	�
� 5i(+:)4w*���4U5+kz:)~ 2<k ,W5+.1*5* � G0L%8<M � Q<D%M�( ��3)(i,K3 (+*
�)*54wv�2<k 69470)6947*54w:;2M6947*5�05i2<*Eklu-2T3)4�.1:/.�5�mG*9(+*wh).1:)v�.1�okz�32 e���� 5+(+:347*f�o4W5ikz:)~p2<k ,U5Q.1*9*
� G0L%8SM � Q<D%M'(���=%>S;<=%>�h ��3)(+,K3	(+*E�)*947v	2<k kz�3250)�32�243)4�6947*5�05i2<*�k1u 24334�.l:/.�5im¤*9(+*W6
'�3)4s.1:/.�5�mG*9(+*�,7kzqp�3(+:)4w*|:)k¤v)47*dk1u�.j,wkz:;2<69kY5	�/k�� ~z6<.1003¦(+:;2<k��).1*5(i,p�E5+k¤,��Y*W6�� u^.
:)kGv34 3/.1*�kz:E5�m¡kz:)4}k1�32<~zk1(+:)~	47v)~14j.1:)vx243)4r:)kGv34}.l2�24334}47:3v¥k1uf24334}47v3~z4 3/.l*
kz:E5imskz:34M(+:3,7kzqs(+:)~�4wv)~z4M2T3)4�2 �Wkp:)k¤v)47*f.1654�~z65k1�)0�4wv}2<k1~z4w2T3)476W(+:j.��/.1*5(i,��05+k¤,��26
XG474�243)4�.�5i~zkz69(i2433q (i:@\�(+~z�3654;�C6 $ 6
'�3)4�,7kz:;2<69kY5��/k�� (+:)*9(+v)4d.��/.l*5(+,d�05+k¤,��r(i*E*54��Y�)4w:;2<(Q.I5 6>'�3)4��/.1*9(+,d�E5ikG,��r,�.1:£kz:05im
��4�47:;2<4w654wvr243365kz�)~�3s2T3)4�47:;2<6Hm :)kGv34M.1:3v 5i4wuS2>243365kz�)~�3s2T3)4�4��G(i2�:)k¤v)4�6�'�3)47694�,7.1:
��4j:3k¢,7kz:)v3(i2<(ikz:/.�5��)65.1:),K3)4w*�(+:)*9(+v)4s243)4}�/.1*5(i,}�E5ikG,���6,+�k��W4 �1476wh^. �).1*5(i,}�E5ikG,��
q}.�m�,wkz:;2t.1(i:	�3:),7kz:3v)(i25(+kz:/.I5	 9�)qs0)*7h)uy�3:),w25(+kz:£,�.I5Z5+*f.1:)v£654 2<�)69:)*W6

$ �



���������������	�
����� � �
�����,� �����
����� �
�����

� � � ����! W<�D�/aD4baD*����U��� a� H+ ^�� * 8:^�� Z'468����Xc
# ��%l���

� * 8:^��E.10O46� � � a� H+ ^�� * 8:^�� Z cS;
� * 8:^�� ( a���� Z'468����XcS;
8�F�GH��8�+,4��$.102468����)(38�F�GH��8�+,4���I	�
���� X;
� � �'Y'� Z� H+��U��Z�8�F�GH��8�+,4���ci0��Xc ! � # ��%l���

46���
G�.10O`6�Ua�� Z�8�F�GH��8�+,4���cS(3�546��798����);
� � Z� H+��U��Z'46���
GU( +,46^�8	� +,4���I	�
���� dcJ0��Xc�! � # ��%l���

� * 8:^�� ( a���� Z'468:���XcS;
8�F�GH��8�+,4�� 0O46���:GU(38�F�GH��8�+,4���I �
���� U;

�:� !���Y��U�
# �D��
�
t;

���<!
��� �>��
��D�����
��������8�F�GH��8�+,4�� ! �

aD4baD*����U��� a� H+ ^�� * 8�^�� Z����
���)(3�546��798����XcS;
���<!

\-(+~z�)694&�C6 $ � � 5i~zkz65(�243)q uykz6E�).1*5(i,��05+k¤,��j.1:/.I5im¤*5(i*

$ �



���������������	�
����� � �
�����,� �����
����� �
�����

��� � � ���¢�.� ���£� � ��� ����� � � � ���� �$ �� #	# �

'-� � �Y(+:347: u � i�v 3/.1*�(+qs0E5i47qs47:;2<4wv¥(+: 3)(i*�q}.1*H2<4w6�� *p243)4w*5(+*s.¢0)69k12<k12nm¤0o4j2<k¤kY5^uykz6
0)(+0o4W5i(+:)4�.1:/.�5�m¤*5(+*U6d'�3)4�25kGkY5��^.1*d�)�)([5i2�kz:¦243)4p=CD�L1UE]juy6<.1qs4 �Wkz6���0)6947*947:;2<4wvx(i:
243)(i*�2T3)47*9(+*U6
'�3)4E2t.169~z4w2>qr.1,K3)(i:)47*>kluo2T3)4f2<k¤kY53.1654 � ? � j '
	 ����.1:)v �,? � �1'
	 �	�K6;'�3)4�^/65*H2
3/.1*|. i 
 *92t.l~z4�0)(+0o4W5i(+:)4�.1:3v�24334 5+.l2525476�. ��
n*92<.1~z4�0)(i0�4U5+(+:34�6�'�3)4�25kGkY5O,wkz:;2t.1(i:)*�.
uy65kz:;2�47:)v�243/.C2�(+:)0)�G2<*�.1*5*947qp�05im¢,wkGv)4 ~z4w:)4765.l2<4wv �;m¢24334 +/q q�,wkzqs0)(Z5i476W6�'�3)4
.1:/.�5�mG*9(+*�0/.16H2�k1u^243)4s2<k¤kY5>,7kzqs0)�32547*�,wm¤,W5i4},7k1�):;2<*�uyk16�(i:)v)("�¤(iv)�/.�5>(i:)*92565�), 2<(+k1:)*W6
A�(i0�4U5+(i:)4|4 ��47, 2<*�.1654�.1,w,7kz�3:Y2547v	uykz6E(+:j2T3)4�.1:/.�5�mG*9(+*U6

��� � � # �£� ���  � # �  

'�3)654w4^.1030E5+(i,�.l25(+kz:)* �^4w654�*5�),w,74w*5*9uy�05Z5im��3�)(Z5�2Okz:d243)4�0)69k12<kl2nmG0o4�(+qs0E5+4wqr4w:;2t.l25(+kz:�k1u
243)4�0)6947*54w:;2<47v£uy6<.lqr4��^kz6���6 ��.1,K3	.1030E5+(i,�.l25(+kz:r�32<([5+( !w47*W*54 �14765.�5�*5476 �¤(+,74w*�0)65k��¤(+v)4wv
�Ym�2T3)4�=@D�L1UE] uy6<.1qs4 �Wkz6 ��6
'�3)4�4�.1*94�k1u�.1v)v3(+:)~j:34 � .1:/.�5�mG*947* �^.1*dv)4wqrk1:)*9256<.l2547v¢�;m¦,w654�.C2<(+:3~�.1:¢.1030E5+(i,�.�

2<(+k1:£2T3/.l2�0o4769uyk165qs*�5+("�147:)4w*5*�.1:/.I5im¤*5(i*W6��n:;2<47~16<.l25(+:)~�24334�uy65.1qs4 �Wkz6 � ��(�243�. 5+4��G4w6
~z47:)4w6<.l25kz6�.1:)v .	0/.169*5476�~z4w:)4765.l2<kz6
�^.1*�0okz*5*9(+�E5i41h .1:)vx0)65k��¤(+v347v *9�),7,w47*9*9uy�E5[5im .
uy65kz:;2|4w:)v¦uykz6M.}:)4 ��(i:)0)�32 5Q.1:3~z�/.1~z4I6�'�334��/.1*5(i,��05+k¤,���.l:/.�5im¤*9(+*|.l:)v¦654w0)654w*54w:#

2t.l25(+kz:j* 3)k�� 2T3)4 �/4 �G(+�)([5+(i2nm klu 2T3)4Muy65.1qr4��^k16 �s�Ym}~z47:3476<.C2<(+:3~�.�:)4�� �¤(+4�� 2<kp24334
0)65kz~16<.1q�69470)6947*947:;2t.l25(+kz:�6
'�3)4 �Wkz6 �¡v)k1:)4}�;m�'-� ���Y(i:)47: �^.1*�.�5+*9k .	*5�),w,747*9*9uy�E5W2<47*H2pk1uW243)4r(+qs0E5+4wqr4w:;2<47v
uy6<.1qs4 �Wkz6 ��6

�
�



� �������	��
 �

� � ��� �������������

X¤2t.l25(+,�0)65k1~z6<.1q�.1:/.�5�mG*9(+*O2<k¤kY5i*-.l654�,�.10/.l�E5+4�k1u)4��l.�5+�/.C2<(+:3~�0365kz~z65.1qs*���(�243�.�5Z5;0okz* 

*5(+�05+4�(+:)0)�G2<*�.1:)v¢.�5[5O0�k1*5*5(i�E5+4�4 �34w,7�325(+kz: �/k���*W6�'�3)(+*�243)4w*5(i*M0)6947*54w:;2<47v�. uy6<.1qs4�

�^kz6���hW243).l2�u�.1,7([5+(�2t.l2547*�,w6547.l2<(i:)~¢*92<.l2<(i,�0)65kz~16<.1q .1:/.�5�mG*9(+*�25kGk�5+*W6x'�3)(+*�,K3).1032<4w6
v)(+*9,7�)*9*547*�24334d6547*9�E5i25*�k1u�243)(i*^243)4w*5(i*�.1:)v£*50o47,w�E5Q.l2547*�kz:£0okz*5*9(+�E5i4Muy�32<�3654 �Wkz6 �rkz:
243)4�*5�3�  947, 2:6

� �w� ���� ��� �  

'�3)4�uy65.1qs4 �Wkz6 �p(i* � 
 ��=�� ��� .l:)vr,wkz:;2t.1(i:)* E ���<�8H �'��� �(� �&7<�5�)���<: � ? �$# 6�'�3)4w654wuyk16541h¤(i2
(+*�47.1*9m�2<kM.1v)vp*9�)0)0okz692-uykz6 :)4 � .1:/.I5im¤*54w*7h12<.165~z4 28.l65,K3)(�2<47, 2<�)6947*wh;(+:)0)�G2<*-2T3/.l2-6547.1v
243)4�0)65k1~z6<.1q	h�.1:)v�kz�3250)�32<*�243).l2�*T3)k���24334�6947*5�05i2<*�k1u-243)4�.1:/.�5�m¤*5(+*U6 ��k¤v)�E5+.165(�2nm
.�5+*9k u�.l,7(Z5i(i2<.l2<4w*Wu�.1*H2�0365k125k12nm¤0)(+:)~ ��(�243£:/.
	 �z4�,7k¤v)4d243/.C2�,�.1:@5Q.l25476f�o4�654��^kz6��14wv76
'�3)4ruy65.1qr4��^k16 �¢0)69k��¤(iv)47*�.  ��B
 %���� � �$�) ��B�$#����5�����A7�
�� 2T3/.l2�(+*��/.1*947v k1: ,7k1:Y2565kY5
�/k���~z65.10E3)*U6�'�3)4�654w0)654w*54w:Y2<.l2<(ikz: (+*8*9�)(i2<.1�E5i4W2<k��o4f�)*947vs(+:�qskz*92>,wkzqsqrkz:�*92t.C2<(+,
.1:/.�5�mG*947* u � hte � h2` � h e	�Gh e j h $ §�v 6
'�3)4 7<�� �='� 7<�5�)���<: � ? � k1u�2T3)4duy6<.1qs4 �Wkz6 ��,7.1:	��4��)*54wv�25kr,wkz:)*92565�), 2M2T3)4�0365kz~z65.1q
6547036547*947:;2t.C2<(+k1: (+:��ok1292<kzq 
n�)0 u �le v k16f2<kz0#
 v)k���: u ` ��v u�.1*T3)(ikz:76

�be



��������������� � ����� � ����� �������

'�3)4 uy6<.lqr4��^kz6�� 0)65k��¤(+v)4w*j.1: ������� � #�7�# 7<�5�)���<: � ? � 2T3/.l2r47:/.1�05+47*}v)47*9,765(i�)(+:3~x24334
.1:/.�5�mG*947*W(+:r2T3)4�,7kzqsqrk1:j{z. �l.�0)69kz~z65.1qrqs(+:3~g5+.1:)~z�).1~z4�(+:)*H2<47.1v}k1u�*5kzqs4�0365kz0)69( 

4w2t.l69m£.1:).�5im¤*5(i*�5Q.1:3~z�/.1~z4I6
'�3)4|(+:;254769u�.l,74�uykz6>243)4M.1,w25�/.�5o.1:/.�5�m¤*547*W(+*��z4w69ms~z47:3476<.I5�.1:3v}*5�30)0�k1692<*W,7694�.l25(+kz:rk1u
v)( ��476947:;2�.1:/.�5�mG*947*U6 +�k��^4��z476wh�(�2Ev)k¤47*�:)k12�0365k��¤(+v)4�.�6547.1v3m�*9kY5+�325(+kz:j25k 3)k�� 24334
.1:/.�5�mG*9(+*W*T3)kz�05+v}�o4M(i:;2<4769:/.�5[5im�(iqr0E5i47qs47:;2<4wvj.1:3v 3)k�� v)( ��476947:;2E.l:/.�5im¤*947*^* 3)kz�E5iv
,7kzqsqp�):)(i,�.l254 ��(i2T3	47.1,K3	k1243)4w6W6
� �W4�. �Y:)4w*5*Ek1u�243)4�uy6<.lqr4��^kz6���(+*>243).l2�(i2W.1:/.�5�m�!747*W.�*5(+:3~Y5+4�0)69kz~z6<.lq .1*W.
��3)k�5+4�6
�n:�kz65v3476 2<k �o4w292<4w6r*9�)0)0okz692}v3m¤:/.1qs(+,�.I5Z5im 5+kz.1v)47v 5+(i�)6<.169(+4w*7h�kz0�4w6<.l25(+:)~¡*HmG*H2<4wq
,7k¤v)4�.1:)vs(+:;2<4w692t.l* ��.1:).�5im¤*5(i*7h;(�2�*T3)kz�05+v ��4�0okz*5*9(+�E5i4f2<k�.1:/.I5im�!74�kz:E5�mp0/.l692<*�k1uo24334
0)65kz~16<.1q�,7k¤v)4�6�� 2 �Wkz�E5iv¡.�5+*9kj��4��3*54wuy�05bh�(�u�kz:)4p,wkz�E5+v¢*90�4w,7(�uSm �;m 3).1:)v�h ��3)(i,K3
0/.16925*�k1u8. 5Q.l65~z4|0365kz~z65.1q :34747v���4�.l:/.�5im�!w47v76
'�3)4�036<.1, 2<(+,7.�5^4 �G0�4w65(+4w:),74£~;.l(+:)4wv uy69kzq ,wkz:)*H2<65�3,w2<(i:)~¢243)4	.1030E5+(i,�.l25(+kz:)*�*T3)k���*wh
243/.l2}243)4¦0365k125k12nm¤0�4 uy65.1qs4 �Wkz6 � (+*}�)*54 uy�E5 ��3)4w: ,7kz:)*H2<69�),w25(+:)~¥*H2t.l25(+, 0365kz~z65.1q
.1:/.�5�mG*9(+*f25kGkY5i*W6
� *92<.l2<(i, 0)65kz~16<.1q�.1:).�5im�!74w6�,wkz:)*H2<65�3,w2<4wv ��(i2T3x2T3)4r0365k125k12nm¤0�4suy6<.1qs4 �Wkz6 �¢v3kG4w*
:)k12�:)4w47v 2<k���4�.d*H2t.1:)v�
 .�5ikz:)4f0)69kz~z65.1qP6 � 2�,�.l:}.�5i*5kd�o4E(+:;2<4w~z6<.C2<47v ��(�243 .1:)kl243)4w6
{z.��l. 0365kz~z65.1q@6}'�3)(i*��^.Bm�(�2�(i*�47.1*5(i476�2<k .1v)v 0365kz~z65.1q�.1:).�5im¤*5(i*�uy47.l2<�36547*�2<k .
2<k¤kY5/243/.1:}�Yms(i:Y25476Hu�.1,7(i:)~�2T3)4�25kGkY5 ��(�243j.l:}4��¤254765:).�5�*H2t.l25(+,�0)65kz~16<.1q�.1:).�5im�!74w6^kz6
.1:�.1:/.�5�m#!w476d~z4w:)4765.l2<k16W6 � 5+*9k)h�24334skl243)4w6M2<k¤kY5�,7.1:¡4�.1*9(+4w6d0)65k��¤(+v)4p2T3)4 .1:/.I5im�!74w6
��(i243	(+qs0okz692<.1:;2f(+:Guykz65qr.l2<(ikz:j.l��kz�G2E243)4�0)69kz~z6<.lq 243/.C2�(+*E�o47(+:3~r.l:/.�5im�!w47v76

� ��� � �j� �j���	� #�� %

'�3)4�0)654w*54w:Y2547v .10)0365k;.1,K3 k1u�*5�)030�kz6H2<(i:)~¦,7k1:)*92565�), 2<(+k1: k1u�*92<.l2<(i,r0365kz~z65.1q%.1:/.�

5im�!74w65*�(+: .�~z47:)4w6<.�5^0)�)650okz*94�0)65kz~16<.1qsqr(i:)~@5Q.1:)~1�/.1~z4r,7kz�E5iv¥��4ruy�)692T3)476p4��l.�5+�#

.l2<4wv76�'�334�.10)0)69k;.1,K3¦,wkz�E5iv �o4�,7k1qr0/.l6547v	2<krk1243)4w6|.1030)65k;.l,K3)47*M2T3/.l2�47(�243)4w6��)*94
.�0)69kz0)65(i4w2<.169m�0365kz~z65.1qsqr(i:)~,5Q.l:)~z�/.1~14�c�4�6 ~E6�h0A ��+ u i $ v g8kz6W.duykz65qr.�5)v)4w*5,w65(+0G2<(+k1:
5Q.1:)~1�/.1~z4scy4�6 ~E6ih u j h��
� v g 6

��`



��������������� � ����� � ����� �������

� 5+*9k)h;243)4�0)6947*54w:;2<47vjuy65.1qs4 �Wkz6 � .1:3v}0)69k12<k12nm¤0o4�(iqr005+47qs47:;2<.l2<(ikz: 3/. �z4�0�kl2<47:;25(Q.�5
uykz6|uy�)692T3)476dv34 �z4U5+kz03qr4w:Y2W6�'�3)4�uy65.1qr4��^k16 � ,wkz�E5iv¢��4�4 �G2547:)v347v ��(i243¡(i:Y25476Hu�.1,74w*
uykz6�*50o47,7( ^/,�.1:/.�5�m¤*547*U6 \/kz6>4��3.1qs0E5i41hz2<k��o4w292<476�*9�)0)0okz692�4��G4w,7�325(+kz:s2<(+qs4E.1:).�5im¤*5(i*7h
(+:;2<4w69u�.1,w47*Euykz6�. �A7 � 7<�'% � 
 �'��� .1:)v  "���<G ������� � #�7�# ,wkz�E5iv	�o4�v)4U^):)47v76
V :34��)*94wuy�E5�.10)0E5i(+,�.C2<(+k1:	klu8243)4�uy6<.1qs4 �Wkz6�� �^kz�05+v¦�o4�25kj(+:;2547~z65.l2<4�.r*H2t.l25(+,�0)65k�

~z6<.1q�.1:).�5im�!74w6��3�)(Z5�2�k1:�24334�uy6<.lqr4��^kz6�� ��(i2T3¢.1: 7<�5�)��%�������� �@�'��������
$ � ���5� ������7<H
�$
�� � ���5� c�� 	���g 6 � v34 �z4U5+kz0o476 ��3)k£4wv)(i25*|243)4 *5k1�)65,w4s,wkGv34sklu^.�0)69kz~z65.1q (i:¡.1:
� 	��¥,7kz�E5ivr�o4�0)654w*547:;2547v�(+:Guykz65qr.l2<(ikz:�2T3/.l2��f.l*^v)(i*5,7k��147654wvj�;ms*92t.C2<(+,�.1:).�5im¤*5(i*�k1u
243)4�0)69kz~z6<.lqP6
q^�)656947:;2�0�4w69uykz69q}.1:3,74|4��1.I5+�/.l25(+kz:r2<k¤kY5+* 3/. �z4�qrk1*9245�ms,7kz:),w47:;2<65.l2<4wv�k1:�,�.�5i,7�E5+.l2�

(+:)~ �^k165*928.1:)v���4w*928,7.1*54W4��G47,w�32<(ikz:�25(+qs47*�k1u/0365kz~z65.1qs*W6�� 0o476Huykz65qr.1:),w4W,w65(�2<4769(+kz:
243/.l2�(+*�*5(i~z:)( ^/,�.1:;2�(+:	qskz�)(Z5i4d47qp�o47v3v)47v¦*Hm¤*92<4wqr*M(+*  5
�E ��� ? 
��"#�= �  �� 7�
�� k1u824334
*9m¤*92547q@6�'�334M4��G4w,7�325(+kz:�k1u�243)4�0)65kz~16<.1q�. ��47, 2<*f0ok��^4w6^,wkz:)*5�3qr0325(+kz:rk1u�2T3)4M*HmG* 

2<47q	h�.1:)v£,7.1:��o4�.1:/.�5�m�!747v ��(�243	qr4 243)k¤v)*Ek1u-*92<.l2<(i,d0)65kz~16<.1q .1:/.�5�mG*9(+* u ` j h i � v 6
'�3)(+*s243)4w*5(+* 3/.1*s,7kz:3*5(+v347654wv�,7694�.l25(+:)~x*92<.l2<(i,�0)69kz~z65.1q .1:/.�5�m¤*5(+*�25kGkY5i*�243/.l2}.1694
�)(Q.1*947v 25k��^.169v)*�0�4w69uykz69q}.l:),74r4 �l.�5+�).l2<(ikz:76 +�k��^4��z476wh�2T3)4}uy65.1qr4��^k16 ��,7kz�E5iv �o4
.10)0E5i(+47vd25k�k12T3)476�0)�3650okz*54w*7hl25kGk06�\/kz6O4 �3.1qr005+41h@24334�uyk¤,7�3* klu324334�uy65.1qs4 �Wkz6 �|,wkz�E5iv
4 �zk�5"�z4¦uy69kzq 0�4w69uykz69q}.1:3,74¦4��1.I5+�/.l25(+kz: (+:;2<k �1.I5+(+v).l2<(i:)~)h^qsk¤v)4W5�,K3)47,��Y(+:3~)h�2nm¤0o4
,K3)47,��Y(+:3~)h/0/.16H2<(Q.I5o4��l.�5+�/.C2<(+k1:�hY,7kzqs0)(Z5i(+:)~3h;.1:/.�5�m�!7476^~z47:)4w6<.l25(+kz:�h3.1:3vj*5(iqp�E5Q.C2<(+k1:76

� i



� �����O����� 
 �������

u e v ���)*5�n:;2 �M:3~z4 �^.1:)v3254��n:3uykz65qr.l25( � +�q�� + 6 .1(i' ���xkz65*H2�
 ,�.1*94�4��G47,w�#

25(+kz: 2<(+qs4 .1:/.�5�m#!w4769*W6 �x47� 0/.l~z4�6 ?�4 uy47654w:),74wv (i:���k��147qp�o476 `
� � i 6
J%><>S;
	��
��� � �(' G��2L%8N9%> 'TMSD�H��YGE8N>��06

u ` v ��q ��X XGk1uS2 �^.1654lh � ?���X#�	6 +�47032<.1:)4 c +M.lv)47* �>qp�o47v)v)4wv A>65k¤,74w*5*9kz6
'E(iqr(i:)~ ����.�5im�! ��6<g *H2t.l25(+,��2q ��' .1:).�5im�!74w6W6 � 4w� 0/.1~14�6 ?�4 uy476947:),w47v
(i:���k��z47q���4w6 `�� � i 60J%>%>S;
	��
��� � � '48
B�8SL�G�'��<B��YG0MYO0L�����DIB�(��
JEO�;%>EGI9.O����COIH2D��
JEOI;%>0G�9EO�' J%>SH2QC6

u i�v � 5iuy6947v�� 6 � 3)k)h2?�. �G(!XG4 243)(eh�.l:)v¢{14���694wmY6 		6 + 5[5+qr.1:76�� 
 �  �7<�����$#��! � 7<� ? 7<H
 ����$##"�$ � ? G'�57&% =5�$##" �����'$�
�
��*# 6 �Ev)v)(i*5kz:#
(� 4w*T5i4wmzh�?�4�.lv)(+:)~3h � ��hte�� �z§ 6

u $ v {z.l: +d�)*92<.luy*5*9kz: ��:)v)6547.1*���69qr4wv/.�3E5 6 ?�4�.I5i2<(iv)*5(i:)v)�)*H2<69(+:)*d*HmG: 0*) �1476��Y2nm¤~
u,+16�4 �34 � �z4769(+:)~1*92<(iv)*<.l:/.�5im¤*U6|'-4w,K3):)(i,�.�5�?�4w0�k1692 � j.- � § h �,XG' �"q c �Ev �l.1:),w47v
X¤k1uS2 �f.l654�' �"q 3):)kY5ikz~1m3g h�/^k � i�iSj h�X��	
 j �le&��� +�0)03*<.�5+.3h�X�� � 	��0��h	e���� j 6

u � v ��:)v)694 �1� 6��M030�4U5 632 
 �'����� ? 
 �  �7<����� 7 �  ���� � ���5�����A7�
��!7<�54"� ��� 6<A>654w*5* XYmG:�

v3(+,�.C2<4MkluO243)4 +�:)("�14769*5(i2nm}k1urqf.1qp�365(+v3~z41h¤'�3)4 A>(i2926/^�)([5+v)(i:)~)hY' 65�)qs0)(+:3~12<kz:
XY2<654w4w27h qf.1qp�)69(+v)~z4/q
/ `?eN? A-h +�:)(�2<47v87d(+:3~zv)kzq	h e���� � 6

u §�v �>':9d' ��.1�)*P?�47*547.165,K3�6 +d6<.l0E3 �G("! 
}kz0o47: *5kz�)69,74x~z6<.1003 v)65.���(i:)~�*9k1uS2�

�^.1694�6;�x47��0).1~z4�6I?�4wuy476947:),w47v�(i:<��k��147qp�o476 `
� � i 6:J%><><;
	��
���*� � ' BCOEL�O<GYB.M�J('
G�><> 'TM<DNH��%L'���
>.D<D<QCL��IF<BCG�;<J*�28>=*�06

� $



� � � � ������������� �

u j�v � 5[5+(+kl2 {1k¤4W5 /^4w6 � .l:)v q 6 X¤,7k1292 �M:/.1:3(Q.1:76 {�5+4�� � � 5+4 �G(+,�.I5j.1:/.I5im�!74w6
~147:)4w6<.l25kz6�uykz6 {z.��l./cy' �¦g 6 � 4w� 0/.1~14�6 ?�4wuy476947:),w47v (i: ���)~z�)*H2'`
� � i 6
J%><>S;
	��
��� � �('TM<L�' ;0B�8:92M�OY>.D�9(' O��S=�����G�;<;EO0Q��NH2D �0OYBY9����<G �EG3�*���0O )��C6

u ��v {1k�3/.1:): / 5+(+4w��4w65~z4w6W6 	|.C2t.�
 �/k�� uy65.1qs4 �Wkz6 �Y*Wuyk16 �Wkz65*H2�
n,7.1*54M4��G47,w�32<(ikz:j2<(iqr4
.l:/.�5im¤*9(+*W6�� � ���8H $ 7 � �
	 � #��)� � # h�`Y`)c i g��fe �Yi�� `Y` j h � .�mP`�� �Y`C6

u � v A 476�q^4wv)4769��4w65~E6 +d6<.1qsqr.l2<(i,�. �rq�
f.1:)v�{z. �l.p0/.169*5476E~147:)4w6<.l25kz6W6 � 4w�	0).1~z4�6
?�4wuy4w654w:),74wv	(i: ��k��147qp�o476 `���� i 6SJC><>S;
	������ � � ' 9�D�9CFY9%=(' DIB<F*�IF<BCG
H%H�G�>28<MYG;�C6

u e�� v {147.1:#
 \�65.1:��wkz(+*rq^kY5[5Q.169v�.l:)v {147:3* 7d:)k¤kz076 � ,wkzqs0/.16<.C2<("�14�*92<�3v3m�klu)6547.1,K3)(i:)~
v34U^/:)(�2<(ikz:)*�.1:/.�5�mG*947*U6�' 47,K33:)(+,7.�5-69470okz6927h�A ?�( X ��h +�:)("�14769*5(i2nm	k1u ��4765*5.1(Z5[5+4w*7h
e�� � � 6

u e
e v ��:;2<kz(i:)4 q^kY5i(+:¦.l:)v¢�n*<.1�o4W5[5+4	A��).1�32:6
��qsk¤v)�E5Q.l6M.1:3v¢654w2<.165~14w2t.l�E5+4�uy6<.1qs4�

�Wkz6��£uyk16�2565474 
n�/.l*547v �W,74 2d.1:).�5im¤*5(i*W6��n:  �B
 ? 
�:��<G5����� �>G�� =��B
 � 7 ? �B
 � 
��5H
:����B��� ? �!
�� � � ���8H $ 7 � ��	 � #��)� � # h 	M4U5iuS2�h3'�3)4 ��4w2T3)476 5Q.1:)v3*7ho{1�):)4 `����&eY6

u e�` v A-.l2<69(+,���q^kz�)*9k12:6 ���)*9256<.1, 2|(i:Y2547690)654 2t.l25(+kz:��/.1*54wv¢uykz65qr.�5Oqs4w2433kGv)*M.1:)v¦uy�#

25�)654�,K3/.�5[5+47:3~z47*whG(i: �¤(�2<47vr0/.10o476U6O�n: ?g6�� ([5Z3)4U5+q	hz47v)(�2<kz6wh�� ��:�
�� � ���A7 ? #�� ���
� � ���B#��9� ?! ""��� � � ���B#$#9G5� ��� h �zk�5+�)qs4�`�� ���|k1u&% � ? � ='�$��'&
��)�$#97<� � 
 �  �=��)���
	 ? 7���� ? � hG0/.1~z4w*Ke i �(� e�� § 6.X¤0)65(i:)~z476 
 ��4w6T5Q.l~)h.`����&eY6

u e i�v A-.l2<69(+,��2q^kz�)*5kl2 .l:)v ?�.1v03)(Q. q^kz�3*5k12W6 �M�)*H2<65.1,w2£(i:Y2547690)654 2t.l25(+kz: � . �):)( 

^)47v 5+.l2525(+,w4�qsk¤v)4W5|uykz6£*H2t.l25(+,x.1:/.�5�mG*9(+*£k1u�0)65kz~16<.1qs*£�Ym ,wkz:)*92565�), 2<(ikz: kz6
.l0)0)65k �G(+qr.l25(+kz: k1u ^ �G0�kz(i:;2<*W6��n: � 
���:����B��� ? � � � ? 
�� � 
�: �>G5�*)2
�='� �>G+# �5H
�5="���,# � 2 	 �.-  % #�' H/	 �.- # � $0	 ���  5
�#�7<= � 
��  � 7<� ? 7* ����$#@
�:  �B
 %���� � H

� 7<�'% % ���'%�="��%'�$# h�0/.1~z4w* ` i��(� ` �Y`¤h �Okz* �M:3~z4W5i47*7h qf.�5+(�uykz65:)(+.3h e�� j�j 6 ��q �
A>6947*5*wh���4 �01�kz6 ��h���1 6

u e $ v {z.��1kz� ��:3~z�E5+k1qP6 X¤2<.l2<(i,	0365kz0o476H2<(+4w* k1u|,wkzqrqs4769,7(+.�5f47q���4wv)v)47v 6547.�5 
b2<(+qs4
0365kz~z65.1qs*7h�.1:)v	243)4w(+6�(+qs0E5+(i,�.l25(+kz:suykz6 �^kz69*92 
n,�.l*54�4 �G47,7�G2<(+k1:�2<(iqr4�.1:).�5im¤*5(i*W6
�n:  �B
 ?32 ) 7 : �>G � �4�4� � � ���8H $ 7 � � $�� ? G'�(
���
 % � ������#, � ��87 ? ��� 7�
��"#5	 ���  5
�#�7<= � h
{1�3:)4 e�� � �06

���



� � � � ������������� �

u e	� v {z.��1kz� �>:)~z�E5ikzqP6  �$
 ? �$#$#�
��  7* 5���87<�(�$#������ 	 � ��� 7 ?�� 
��B#�� H � ��#�� �/��� ? =�� 7�
��
$ 7 � � # ����� � #�7�# 6 A 3 	�243)4w*5(i*7h +�030)*<.�5+.�+�:)( �z4769*5(�2nmzh �M0365(Z5�`�� �S`C6

u e §�v {z.��1kz� �>:)~1�E5+kzq .l:)v ��:)v)6547.1* �>69qr4wv/.�3E5 6 ��kGv34W5+(i:)~�,7kzqs0E5+4 � �/k���*}uykz6
�Wkz69*92�
 ,�.1*94d4��G47,w�32<(ikz:�2<(iqr4M.1:/.�5�mG*9(+*U6��n:  �B
 ?32�� ���<G � �4�4� � � ���8H $ 7 � ��	 � #�H
�)� � #�	 ���  5
�#�7<= ��� � $&	 	�� ���
	 h���k��147qp�o476 `�� ���06

u e j�v ��:)v)694�.1*
�>65qs47v).�3E5 6 # 2 
 ��=�� ���<$�
�
���# � ? G'7<�)� ? �A='�B� :�
�� � 
��B#��AH � ��#����/��� ? ='H
� 7�
�� $ 7 � �4# ����� � #�7�# 60A 3 	�2T3)47*9(+*wh1�n:)*H2<(i25�32<(ikz:)4w:�u,+z6-(+:3uykz69q}.C2<(+k1:)*9254��Y:)kY5ikz~z(bh
{1�3:)4 `�� � i 6

u e ��v q 3365(+*H2<(+.1: \/4w65v)(i:/.1:)v�h ?�4w(+:E33kY5+v +�4w,��Yq}.1:3:�h � .169, ��.1:)~147:Y�/.1,K3�h�\�5+kz69(Q.1:
��.16925(+:�h���(i,K3/.14W5CXG,K33qr(iv32�h�+�4w:)65("�|'�3)4w(Z5+(i:)~)h
X¤25470E3).1:�'�3)4w*5(i:)~)hl.1:)v ? 3)4w(+:#

3).165v � ([5Z3)4U5+q@6 ?�4U5+(+.1�E5+4�.1:)v A>654w,7(i*54<�2q ��' 	M4w254769qr(i:/.l2<(ikz: uykz6|. ?�47.�5 

�O(�uy4 A�69kG,w47*9*5kz6U6r�n: � ��� � ���'� � 	 
�: �AE ���B� � 
��  #$G5
$ hO0/.l~z47* $ § � � $ � �Gh���. �l4
'-.�3)k¤41h + X#��h V , 2<kz�o476 `����&eY6

u e�� v {1k1:/.l243).1:�q 6�+�.165v ��(i,��j.1:3v	{z.Bm XG(+0o4W5i*92547(+:�68{z. �l.�.1*E.1:�(i:;2<4769qr4wv)(Q.C2<4 5+.1:#

~1�/.1~z4I6-' 47,K3):3(+,�.I57?�470okz692�q � + 
Vq�X 
�� § 
5e § ezh0XG,K3)k¤kY5�k1urq^kzqs0)�32<4w6�XG,w(+4w:),74lh
qf.l65:)4w~z(+4 ��4U5Z5ikz: +�:)( �z4769*5(�2nmzh�A>(i292<*5�3�)65~Y3�h.A ��h +,X#��h �M�)~z�3*92/e�� � § 6

u `�� v {1k�3): � 6 +�4w:):)47*9*54 m�.1:)v 	|. �¤(+v � 6 A-.l25254769*5kz:76 � 
 �  �='�������,�A%����57�
���� 7�
��
������
!�$#�7 %���� $ G5��� ������E ���$��� 	 
�: � E ���B� � �5�)���<: � ? �
� � ���F� ��7<� 7�
�� 6 �	kz65~;.l:
7�.1�Guyq}.1:3:�h e���� � 6

u `le v � 6 +�4769~z47:03/.1: .l:)v � 6�?�kz*54w:)*925(+4W5 6 X¤2<.l2<(i,�2<(+qs(+:3~£.1:/.�5�mG*9(+*�k1u^47qp�o47v)v347v
*9k1uS2 �^.1654|k1:�.1v �l.1:),w47vj0365k¤,747*9*5kz6f.165,K3)(�2<4w,w2<�36547*U6-�n:  �B
 ? �$� ��7<�'%�#&
�:�
 �$#�7 %��3"
# ='�)
 � ���A7�
�� ����� $ �$#�� 7<� � ='�B
$ 5� � 
�#�$ � � ���
	 hM0).1~z47* � ��` � � ���Gh � .l65,K3
`
� � �06

u `Y` v ��4w*<. +�(+6��¤(i*<.�5ik)h���( � �1k ?�47(i:)( �C.1(i:)47:�h1.1:3v {1�E3/.|' � � �Y(+:)4w:76�XG(iqr0E5i4 ��.1,K3)(+:34
*90�4w,7( ^/,�.l25(+kz:3*W6�' 47,K3):)(i,�.�5,?�4w0�kz6H2 A-4w69u 
5e���
 + �0��h +�4U5+*5(i: �Y( +�:)("�14765*9(i2nm�k1u
' 47,K33:)kY5+k1~1mzh ��.1�okz65.l2<kz6Hm¡k1u��n:3uykz69q}.C2<(+k1: A>65k¤,74w*5*9(+:)~ X¤,7(+4w:),74lh�XG470G2<47q���4w6
`
� � i 6

� §



� � � � ������������� �

u ` i�v ��( �<5Q.l* +�kY5+*H2<(ehf'�3)kzqr.1* � )l:)~z�/.1,��C.3h�.l:)v X3.1qs( X3.z.l65(+:347:76 /^kz�3:)v#
n'�4 � 

4w,7�325(+kz: 2<(+qs4 .1:/.�5�m#!w476U6 � 4w��0/.1~z4I6 ?�4wuy4w654w:),74wv�(i: ��k��147qp�o476 `
� � i 6
J%><>S;
	��
��� � �(' ��D�=<9����N> 'TM<DNH��C6

u ` $ v ��( �<5Q.l* +�kY5i*925(8.1:)v X3.lqr( XG.z.165(i:)47:�6 X¤2<.l2<�)*dkluW2T3)4 /^kz�):3v#
n' � q �>' 25kGk�5 6
�n:  �B
 ?32 � ��� � �5����� ����� 7�
������ � 
��  #$G5
$ 
�� � 
��B#�� H � ��#�� �/��� ? =�� 7�
�� $ 7 � �
# ����� � #�7�# � � � � $ � ��� � 	 h.`
� �S`C6

u ` � v X¤,7k1292 +��)v)*9kz:�h \�65.1: � \!5Q.1:3:)476Hmzh .1:)v q 6 XG,7kl252 �M:).1:)(Q.l:76 q,+ A
0).165*9476 ~z4w:)4765.l2<k16xuykz6 {z.��l.06 � 4w� 0/.1~z4I6	?�4wuy4w6547:3,747v�(i: �M�)~1�)*92 `
� � i 6
J%><>S;
	��
��� � �('TM<L�' ;0B�8:92M�OY>.D�9(' O��S=�����G�;<;EO0Q��NH2D �0OYBY9����<G �EG3� 
 ��� �C6

u ` §�v ?�.  �{z.1(+:76 $ G5� # � � 
�: � 
 �  �=��)��� 	 � #���� � #5 ���<:�
�� � ��� ? � # ����� � #�7�# 6}{1k�3):
� ([5+4 m 9 X¤kz:)*7h/�n:3,�6�h e�� �&eY6

u ` j�v q 3).1:)v)65. 7d65(+:;2 !1h 1�4 � 4w:�h�.l:)v ?�(+,K3 �xkY5i* �Y( 6 A>6547v3(+,w25(+:)~r0)65k1~z6<.1q�0ok��^4w6
,wkz:)*9�)qr0G2<(+k1:76>'-4w,K3):)(i,�.�5�?�470okz692 `
� �S`�
 `��3h +Qq�X3/Mho{1�E5�m@`�� �Y`C6

u ` ��v 	M.1:)(+4U5 7��1*925:)476�.1:3v X¤25470E3).1:8� ([5Z3)4U5+q@6 +d47:)4w65(i,d,7kz:;2<69kY5 �/k���6947,wkz:)*92565�), 

25(+kz:suy65kzq .1*9*54wqp�E5ims,wkGv)4I6��n:  �B
 ? �$� ��7<�'%�#;
�: �>G5����
�7<�5� ? 
���:����B��� ? �&
�� % ���5H
%�="��%'�$##" ? 
 �  �7<�����B# ����� �)
�
��*# :�
��@� ��� � ���'� � # � #���� � # h>0).1~z47* $ §(� � �C6 ��q �
A>6947*5*wh�`�� �S`C6

u `�� v {z.lqr4w*�?g6 ��.169�)*�.1:)v �>65(i,�XG,K3):/.l656W6 �	� � ��qr.1,K3)(i:)4�
 (+:)v)4w0�4w:)v)4w:Y2�4 �G47,7�G2t.1�E5i4
4wv)(i25(+:)~06 �n:  �B
 ? �$� ��7<�'%�#�
�: �>G5� # � 2 	 �.-  % #�' �	�	�	
 ? 
���:����$��� ? �&
��8 �B
�H
%���� � � 7<�'% � ���'%�="��%'� �'�$#�7 %�� ����� 7 �  ���� � ���5�����A7�
�� h�0/.1~147* `
�&e �Ci ���06 ��q �
A>6947*5*wh	e�� ���C6

u i � v X%3)4�.�m¤�): ��4w41h �M:3v)6547.1*
�>65qs47v/.�305bh<X3.l:)~ ��mG�05 ��(+:�hz.1:)v �M.14U3;mG�3,�� q 3/.1:)~E6
��:¢.1,w,7�)65.l2<4p(i:)*92565�), 2<(ikz:#
 5i4 �14W5�47:)4w65~1m ,7kz:3*5�)qs032<(ikz: qsk¤v)4W5�uykz6�47qp�o47v)v347v
?���X q 0)65k¤,74w*5*5k165*W6��n: %
� $ � 	 � � 2 h30/.l~z47*Ke � e��3h�`�� �leY6

u i e v /  �+z65: ��(i*50o476U6 \/�E5Z5�m¥.1�325kzqr.l2<(i,1h�0/.16<.lqr4 2<65(i, �^kz69*92 
n,�.l*54 4 �G47,7�G2<(+k1:�2<(iqr4
.l:/.�5im¤*9(+*W6C' 47,K3):)(i,�.�5<?�470okz6H2O��XEX3� e $ � $ 
 i � $ e���X0? � � 	 + 
 � ?�'�q�
)� j.- `
� � i 

e�
�X��Eh����I5Q.169v/.�5+4w: ?�47.�5 
 'E(+qs4 ?�47*547.165,K32q^47:;2<6941h ����5Q.169v/.�5i47: +�:3("�z4w65*9(i2nmzh
��0)65([5�`�� � i 6

� j



� � � � ������������� �

u i ` v {z.l:)4 � 62X�6 �O(+�76�� � ���8H $ 7 � �
	 � #��)� � # 6 A>6547:;25(+,74 
 +�.�5Z5ehC^/69*92�47v)(�2<(ikz:�h�`���� �06
u iYi�v ?�kzqr.1: � .1:34 �¤(+,K376 	|.C2t.¢*92565�), 2<�)6947*r.1:)v .�5+~zk165(i2T3)qs*�uykz6p4��s,7(+4w:;2}* 3/.10o4

.l:/.�5im¤*9(+*W6 � .l*92<4w6�� *|243)4w*5(i*7ho'-4U5 
 ���¤("� +�:3("�z4w65*9(i2nmzh7XG,K3)k¤kY5 k1u"q^kzqs0)�325476 X¤,7( 

4w:),74lh�{z.1:Y�/.169m `�� � i 6

u i $ v \�5+kz69(Q.1:
��.16925(+:76<A ��+ 
�2T3)4�A>65kz~z65.1q ��:/.�5im�!w476 +�4w:)4765.l2<k16W6.�x47��0).1~z4�6�?�4wu 

4w654w:),74wvp(+: XG4w032<4wqp��4w6 `
� � i 6UJ%><>S;
	��
�IB���� 'TM<L�' =%9�8
�SL �.' �CO;���:H�GYBS>�8N9���;.GSF��C6

u i � v {1�05+(Q. ��4w:/.10/.1,w41h¤{1(iq 7�(i:)~zv)k1:�h1.l:)v 	|. �¤(+v�� .l, 7d47: !w(+4I6 $ G5����#�� � � #�� �'� � =�%
:�
�� � ��� 60\/69474�X¤k1uS2 �f.l654 \/kz�3:)v/.l25(+kz:�hC�n:),I6�q^kz:;2<69(+�)�G2<47v��Ym qWm¤~z:Y�)* XG�30)0�k1692�h
e�� � i 6

u iz§�v +dkz69v)kz: ��6 ��kGk1654�6 q^6<.1qsqs(+:)~�qskz654W,7kzqs0�k1:)47:;2<*-kz:;2<k|(i:;2<47~16<.l2547vp,w(+65,w�)(i25*W6
� ��� ? � �B
��57 ? # h i � c � g��fe
e $ � e
e j h e�� § �%6

u iSj�v XY2<4 �147: X�6 ���),K3):3(+,���6 # � ����� ? � � ? 
 �  �7<����� �'�$#�7 %�� ����� 7 �  ���� � ���5� ��� 7�
�� 6
�	kz65~;.l: 7�.1�3uyqr.1:): A>�)�E5i(+* 3)4769*7h.`
�S`�� qf.lqr0)�3* 	M65( �z4lh�XG�)(�2<4 ` § �3h0X3.1: � .�

2547k)h q � � $ $ � i h"+,X#��hte�� � j 6

u i ��v \/65.1: � ���)4U5Z5i476W6�'E(iqr(i:)~s.1:/.�5�mG*9(+*�uykz6�(+:)*H2<65�3,w2<(ikz:	,�.1,K3)4w*W6�� � ���8H $ 7 � � 	 � #�H
�)� � # h e � c ` -�i g�� `�� � � ` i �3h � .�m@`�� � �C6

u i � v \�5+47qsqs(+:)~ ��(+4U5+*5k1:�h +M.1:3:)4 ?�(+(i*0��(i4W5+*9kz:�hY.1:3vEq 3)69(+* +M.1: �¤(i:76  � 7<� ? 7* ����$# 
�:
 �B
 %���� � # ����� � #�7�# 6�XG0)65(i:)~z4w6
��476T5+.1~)h<e�� � �06

u $ � v �n:Guykz65qr.l2<(ikz: XGk¤,7(i4w2nm '-4w,K3):)kY5ikz~z(+4w* A>65kz~z65.1qsqr4�klu � + � * \�(iuS2T3 \/6<.1qs4�

�Wkz6�� A>65k1~z6<.1qsqs4�6 	 ��� 	 � � +,X¡c �1.I5+(+v).l2<(ikz: k1u�,769(i2<(i,�.�5�*9k1uS2 �f.l654|�;mr*92t.C2<(+,
.l:/.�5im¤*9(+*8.l:)v .1�)*H2<6<.l,w282547*925(+:)~;g 63�x47��0/.l~z4�6�?�4 uy47654w:),74wv (+:5��k��147qp�o476�`
� � i 6
J%><>S;
	��
��� � �(' ��8 ' O�92L�' �<B*���SMSD�=�L<D
>*�
;0BED��%OEM�>�L
���*)
	��
) � � #3�C8:9��0O*)!'4L�J%>YH�Q06

u $ e v � ([5Z5i(Q.1q A>�)~Y3�h�� �1.l:]?�kz*5*94767h8� .�m¤:)4 7�4U5Z5�mzh8/^(Z5[5 A>�)~Y3�h 	|. �z4 �xkz:#

:).1,7k1292�h�.1:3v '-.l25(Q.1:/. X%3)0�4w(+*9q}.1:�6 '�334%k1qr4w~;. 0)65k  947,w2�� \/6<.1qs4�

�Wkz6��¤*�.l:)v�.�5+~1kz65(�243)qs*�uykz6 2T3)4 .1:/.I5im¤*5(i*�.1:)v�2<6<.l:)*9uykz69q}.C2<(+k1: k1u *9,7( 

4w:;2<([^), 0)69kz~z6<.lqr*U6 � 4w� 0/.1~14�6 ?�4 uy476947:),w47v (+: ��k��z4wqp�o476 `
� � i 6
J%><>S;
	��
��� � �('TM<L�' =<H��!' O��S=���;CBED��%O0M�>2L
�<DNH�OSFCG;�06

� �



� � � � ������������� �

u $ ` v A 4w25476�A>�)*5,K3):3476-.1:)v@q 3)65(i*925(Q.1: 7�k !�.06
qf.�5+,w�E5Q.C2<(+:3~W24334>q}.��G(iqp�)q 4��G47,w�32<(ikz:
25(+qs4dk1u8694�.�5 
 25(+qs4|0)65k1~z6<.1qs*W6 $ G5� 45
�=�� �����/
�: � � ���8H $ 7 � ��	 � #���� � # hte �fe	��� �
e j1§ h e�� � �06

u $ i�v ��kz65qr.1: ?�.1qs*54wm .1:)v {z.1,�� � 6 	|. �¤(+v)*9kz:76 ��.1,K3)(+:34�v)47*9,765(i032<(ikz:)* 25k
�3�)(Z5iv£25kGk�5+*Euykz6�47qp�o47v3v)47v¦*Hm¤*92<4wqr*U6
% � ? �A='�B� '&
��)�$# 7<� � 
 �  �='������	 ? 7���� ? � h
e $ j $ �fe j1§(� e��S`Gh e�� � � 6

u $ $ v '�33kzq}.l* ?�470)*wh �	kGkY5�m X3.1~z( ��h .1:)v XG�3*<.1: +�kz6���(�2 !�6 �n:Y2547690)65k¤,74wv)�)6<.I5
v).l2t.��)k�� .1:).�5im¤*5(i* �¤(Q.s~z6<.l0E3¢6547.1,K3/.1�)([5+(�2nmY6M' 47,K33:)(+,7.�5 ?�470okz692 � $ - e $ h(+�:)( 

�14769*5(i2nm£klu q^kz0o47:03/.1~z4w:�hte�� � $ 6

u $ � v �	kGkY5�m_X3.l~z("�oh '�33kzq}.l* ?�4703*7h .l:)v ?�47(i:E3/.169v � ([5Z3)4U5+q@6 A�.l6<.1qs4w2565(+,
* 3/.10o4£.1:/.�5�m¤*5(+* �¤(Q. i 
 �l.�5+�)4wvh5+k1~z(+,I6 # � 2 $ �����"# 2  �$
 %���� � 2�% ���'% 2 	 � #�� 2+h
` $ c i g �a`be j�� `�� � hE`
� �S`C6

u $ §�v {1k165: XG,K3):)4w(+v)4w6�.1:3v q 3)69(+*H2<(Q.l: \/4769v)(+:).1:)v76 A>(+0o4W5i(+:)4p�o4W3).��¤(ikz6�0)654wv)(+, 2<(+k1:
uyk16�*9�)0�4w65*9,�.�5+.16�0365k¤,747*9*5kz69*p�;mx.1�)*9256<.1, 2�(i:;2<47690)654 2t.l25(+kz:�6j�n: � 
��  #$G5
$ 
��
% ���'%�="��%'�$##" � 
 �  �7<�����$##" ����� $ 
�
��*# :�
�� � ��� � ���'� �*	 � #���� � # h-0/.1~z4w* i � � $ $ h
e�� � �06

u $ j�v ��.165(+. X¤47~z�)( 
 +dkzqs4�!�6 	M69("�1476�.1(+69�/.1~�4 ��47, 2<( �z47:347*5*W�;m *54 �14769(i2nmsk1uo243)4�,765.1*T376
# � ��� 7 ? ����45
�='� �����2
�:� = � �87 ? �&� ���8�<G h � � e�� j � � e�� � ezh V ,w2<k1��4w6 `
� � �06

u $ ��v � 5Q.1:s{z.�m XGqr(�24376 qf.1,K3)4�qr4wqrk165(+4w*W6 # � 2 � 
 �  �='�A7<�'%�	 =�� ��� � # h e $ c i g�� $ j�i(�
� i �3h e�� � `C6

u $ � v X¤�): ��(i,769kz*9m¤*92547qs*7h��n:),I6E{z. �l. ` A 5Q.l29uykz65q	h.X¤2<.1:)v/.l65v �>v)(�2<(ikz:76 �x47� 0).1~z4�6
?�4wuy4w654w:),74wv (+:8��k��147qp�o476 `���� i 6CJ%><>S;6	��
���<G��0G�'TLN=%9('TMSDNH �����0L�O3�C6

u ��� v X¤�): ��(+,w65kz*HmG*H2<4wqr*wh��n:3,�6 {z.��l. q^kzqs0)([5+4762q^kzqs0)(Z5i476 cb{z. �l.�q qEg 
¥24334
{z. �l. 0/.l65*54w6�~z4w:)4765.l2<kz6U6 �x47��0/.1~14�6 ?�4wuy4w654w:),74wv�(i: ��k��147qp�o476 `
� � i 6
J%><>S;
	��
���<G �EG0M<M�' �0O � ' �<G��0G�' 9EOY>��C6

u �le v +�47:)69( �¥'�3)4w(Z5i(+:)~E6 �	�¤2<6<.l,w2<(i:)~ XG.luy4 .l:)v A>654w,7(i*54 q^k1:Y2565kY5 \!5ik�� uy65k1q /^( 

:).165(i47*W6��n:  �B
 ? �$� ��7<�'%�#�
�:!�<G5�����>G � 
���:����$��� ? ��
�� � � ���8H $ 7 � � � 
 �  �=�� 7<�'%

�
�



� � � � ������������� �

	 � #��)� � # ������#, � ��87 ? ��� 7�
��"# h;0/.1~147* ` i(�Ci �3h6q 3)4  9�#
nv)k3h0X¤kz�3243 7�k1654�.Gh 	M47,w47q 

�o476 `���� �06

u �Y` v +�47:)69( ��'�3)4w(Z5i(+:)~)hlq 3)69(+*H2<(Q.l: \/4769v)(+:).1:)v�h¤.1:)v ?�4w(+:E3/.l65v � ([5Z3)4U5+q@6�\�.1*H2f.l:)v
036547,w(+*94 � q �>'�0)6947v)(i,w2<(ikz:¦�;m�*5470).16<.l2547v¢,7.1,K3)4�.1:3v¦0/.l2T3¢.1:/.�5�m¤*547*U6 � � ���8H
$ 7 � ��	 � #��)� � # h e � c ` -�i g � e�� j�� e j �3hE`
� � �06

u � i�v {1�03/.�' � � �Y(+:)4w:76EXY2t.l25(+,>2<(iqr(i:)~�.1:/.�5�m¤*5(+*Ouykz6O2T3)4W03(+0o4W5+(i:)47*Oklu)47q���4wv)v)47v�0)65k�

,w47*9*5kz69*W6 � .1*H2<4w6�� *�243347*5(i*7h ��.1�okz6<.l25kz69mjk1u8�n:3uyk165qr.l2<(ikz: A>65k¤,747*9*5(i:)~ XG,w(+4w:),74lh
+�4W5i*5(+: �¤( +�:)( �z4769*5(�2nm�k1u8' 47,K33:)kY5+k1~1mzh 	M4w,74wqp��4w6 `�� � i 6

u � $ v ?�.1:)v).�5Z5z' 6 � 3)(�2<4lhY\/6<.1: �
���)4U5Z5+4w67h:q 3)65(i*925kz0E3)4w6 � 6�+�4�.�5�mzh 	|. �¤(+v</ 6>� 3).�5 

5i4wm1h�.1:)v � .165(ikz: + 6 +M.169qrk1:76�'E(iqr(i:)~�.1:/.I5im¤*5(i*|uykz6dv/.l2<.£,7.1,K3)4w*�.1:3v�*94w2 

.l*5*5k¤,7(+.l2<( �z4¢,7.1,K3)47*U6 �n:  �$
 ?32 
�: �<G5� � �4�4� � � ���8H $ 7 � � $�� ? G'�(
���
 % � �����
#  � ��87 ? ��� 7�
��"#
	 ���  5
�#�7<= � hG0/.1~z4w*[e��S` � `��S`Gh#��k1:Y256547.�5bh qf.1:/.1v/.Gh�{1�):)4 e�� � j 6

u � � v � ([5Z5i(Q.1q � 6;�x�E5iu-.1:3v@X3.�5Z5�m��	6 ��,�7d474�6�+�(i292<(+:3~�24334dqr4wqrkz6Hm �f.�5[5 �8�nqs0E5i( 

,7.l2<(ikz:)*�k1uO24334Mkz� �¤(+kz�3*W6 � 
 �  �=��)����# � ? G'7<�)� ? �A='�B� '&��E/# h.` i cVe@g �a`
� � ` $ h e�� ���C6

u � §�v X%3/.16<.lv � .I5+( � 1W.1�#
 '-*9�): XY2<4 �147: �O( .l:)v ��:)v)694 � �xkY5iuy4I6 q^(+:#

v347654U5Z5+. i 6*�'3)k1qr4�0).1~z4�6 � 4w� 0/.l~z4�6 ?�4wuy4w654w:),74wv (+: ��k��z47q���4w6 `
� � i 6
J%><>S;
	��
��� � �(' O<O�' ;0B�8:92M�OY>.D�9(' O��S=����
R0GI=�Q08��%M%8N9��COYB0O0Q<QYG*��� '��3�06

u � j�v 7 �f.l:)~ �14w�): 1d(¤.1:)v ���3v)v3m&+M.16965(+*9kz:76�� e � ��v).l2t. �/k���.l:/.�5im�!w476 ~z47:)4w6<.l25kz6W6

§ �


