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ENTER main

s
main

CALL P(7)
n1

n2
RETURN
FROM P

main
e

EXIT main

n3
PRINT(x)

s
P

ENTER P

n6
CALL P(a)

RETURN
FROM P

n7

n8
a := a + 2

e
P

EXIT P

n4
IF a>0

n9
x := −2 * a + 5

n5
a := a − 2

λ env.env [

λ env.env [

λenv.env [a ]

λenv.env [ ]x

λenv.env [a ]

λ env.env [ a

λ env.env [ x

env.env [ ]xλ

⊥

⊥

⊥

⊥

a

x

7]

 ⊥]

a (env ) − 2 ]

env (a) + 5]⊥ >

λ env.env [ aa (env ]) + 2

⊥ >

⊥ >

⊥ >

⊥ >

⊥ >

⊥ >

⊥ >

⊥ >
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λ 7l.

ENTER main

s
main

CALL P(7)
n1

n2
RETURN
FROM P

main
e

EXIT main

n3
PRINT(x)

s
P

ENTER P

n6
CALL P(a)

RETURN
FROM P

n7

n8
a := a + 2

e
P

EXIT P

Λ x

Λ a x

n5
a := a − 2

n9
x := −2 * a + 5

n4
IF a>0

λ l.l − 2

λ

λ

λ l.⊥
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l.l+2

�Ùwx��oTtsrRA �=�  Tr � }H"`r � r3�)r*	bn � lq�qr2�){~oTn`r
ts�Kt]}VnT "�jlKt-ps Tr¢tsoTyTyTw�yT�4r
	T}Km)n � r�nTtslK��ts}KmÅ�jlKt�p~ zr � w�yTr3}Kt��[v+l�yz{�ps}Vy�p~�
nTtslKnz}K��}Vp~w�lKyFnTtsl#" � r3m�¦ �  zr4r3�q��r��jozyzvgpswxl�yz{�}Vtsr%} ��� . � ( � r
	Tv
r
nqp�¡¢ Tr3t~r%w�yz�qwëv
}Vp~r3� ¦

=�=



- $|h�dgfi�Sn*k4/ � ��w��Kozt~rEA�v+l�y�ps}Vw�yz{�p~ Tr%r*	bn � lq�qr2�F{�ozn\r3t~��ts}KnT ��jlKt�p~ zr�tsoTyTyTw�yT�)r
	T}Vm9n � r�nzt~l��Kt]}Vm � }#"\r � r2�
¡¢wxp~ �p~ Tr4yzlKyq�Ïw��Tr
y�p~wxp��.Q _3I�Y � ^ �joTyzv+p~w�lKyz{3¦�2

3 n��iq)s�j�stceq k�/>�C� Y
h \ U  7����!T6LXT1O�T @ F ,]YÉGV^ \ ] Q Z`es@#,
AxY+UØJM^zWghÏGV^�']Y S Q`SzY d}npnKjJ�6cpz�nKl��_h��S���1l!nph��Ss# #h�xi�Sn��
fih�j�m)o W
@VADaqh�Jå@V^>@:9 \ U 9+@Be)G"IKJML�Y
^>Ya`+Z`Ax@2_KY]_Ç^`@2_KY!? � � � � N�_KY
^`@Bh[Y]_M,
C9?ÇX U E�� N�JëW"_KY�[5^`Y]_dG�W\9+@BAMAx@Vf�WH]

?ÇX U E � »�µ Æ
FAG X U�I��>J � ä3è�áLK ��� K E��2M

U GVhMS � ^ 7.OHFJ7 � F

f�STY
e~Y U GBhjS � ^�JëW Q _
I�Y � ^ñYa`Kh[Y
^`_KY]_FhÏ@�ZzGBhjS�W{,
CM']@BU�ZT@BWgJMh�Jå@V^ S 2
�>r4¡¢w ��� {~ TlB¡ p~ z}Vp¢p~ Tr m9r3r+p��ÏlB�Kr3t��[} ��� �Á�B} � wë�b�Án\}Bp~ \{�{~l � oqp~w�lKy�pslÇ}Vy,��| � nTt~l�" � r
m v3}Vy "`r l#"qp]}Vw�yTr3� "b�

�zyz�TwxyT� p~ zrdm9r
r
p��ÏlB�Kr3t��[} ��� �Ïtsr3} � w�£3}H" � r
�Ánz}Vp~ z{�{~l � oqp~w�lKyÜw�y ���g¦R�  Kr3�ñ{�psr
nÜw�yÜps Tw�{9}Kt~��oTm9r
y�p"wë{"psl {~ TlB¡
p~ \}Bp)v
lKm9n`l�{~wPpswxl�yz{ lK�Éps TrÇm�}�v+tslV�Á�joTyzvgpswxl�yz{"} � l�yT�(nz}Vp~ z{�wxy ���F}Kt~rFr3m"o � }Bpsr3�Z"b�Rv+lKm9n`l�{~wPpswxl�yz{ lK�¢p~ Tr
m9w�v
t~lK���jozyzvgpswxl�yz{¢} � lKyT�)nz}Vp~ z{¢w�y*� � ¦ �  Twë{�w�{�v
}VnTp~oTtsr3��"b��p~ Tr%�jl �x� lB¡¢w�yT� � r3m)m�} �
� npd}dÅh k4/ ) � @Be"Y
LBY+egC ?D� ��� N � � L N�GB^`_%ZTGVhMS _�� i U 7�"l� ä
èëá T ? F N

@ 7 _ FJ7 � FJ7.�KF 
� G	� I  K Y M

U GBhjS � ^ 7 )HFW7 � F 7S>�F

95tslblV� � #É�Fw�yz�qozv+p~w�lKy,lKydp~ Tr � r
yz�Vp~ ,lK� _ ¦
��G�WgJëWK� �zlKt�} � r3yT�Vps q� � n\}Bp~  _ �K)p7 _ T �KFG�
�}Kyz�dp~ Tr3t~r
�jlKtsrE"`lVps ({�wë�qr3{�lV�R7t>�FÉ z}���r�ps Tr4�B} � oTr � ¦
\ ^H_Ba@'
h�Jå@V^9SqCsZT@VhMSzYgWgJëWK� ��{~{~oTm9rÉp~ z}Vp-�jlKt�}�nz}Vp~  _  2 &T�5T�& O T ����� & G 4 � i U 7�"l� ä3è�á T ? F�}Kyz���jlKt-r3�Kr
ts�
� � L(�p~ zr � r3m)m�}) Tl � �T{3¦
\ ^H_Ba@'
h�Jå@V^�Wgh[YÏZ�� ; r+p _ �  2 & � Ta& O T ����� &HG#Ta&�G�Q � 4 � i U 7 "T� ä3èëá T ? F�}Vyz� � r
p � � L(¦-�>r4 z}��Kr �
@ 7 _ � FJ7 � FW7�pF  7.@ 7�& G�Q �WF � @ 7 _ F�FJ7 � FJ7.�KF

 7.@ 7�& G�Q �WFW7.@ 7 _ FJ7 � F�F�FW7�pF |�rW�zyTwxp~w�lKy(lV� �
 7 2 2 ��� I������� M 4 4~7 @ 7 _ FJ7 � F1F�FW7�pF �  Tr
l�t~r3m Az¦ �

 ��� I� ����� M 7 � T �KFW7 � F 	 Y� G � ��� I� ����� M 7���+T �pFJ7 @ 7 _ FW7 � FW7����F�F |�rW�zyTwxp~w�lKyXAz¦ =

 ��� I�� ����� M 7 � T �KFW7 � F 	
Y � G � ��� I� ����� M 7.�6�+T �pFJ7 � G	� I  K Y � M

U GBhjS � ^ 7 )HFW7 � F�F �[yz�qozv+p~w�lKy, b��n`lVps Tr3{~wë{

 ��� I�������� M 7 � T �KFW7 � F 	
Y � G � � G	� I  K Y � M ��� I������� M 7���+T �pFJ7 U GBhjS � ^ 7 )HFW7 � F�F |�w�{�p~tsw`"zoqp~w��bwPp��dlV���� I�������� M 7.�6�+T �KF


��� I�������� M 7 � T �KFW7 � F 	
Y � G � K ������� ������� I Y � K Y M�� "!$#&% ! � G	� I  K Y � M��� I������� M 7���ST �KFW7 U GVhMS � ^ 7 )HFJ7 � F�F

 � G	� I  � K Y M
U GBhjS � ^ 7 )HFJ7 � F

2
�>r4yTlB¡ {�ps}Bpsr%p~ Tr%ps Tr
l�t~r3m8p~ \}Bp�wë{Ép~ TrV"z}�{�wë{É�jlKt¢l�oTt�} � �Kl�t~wxp~ zm8�jlKt�{~l � �bwxyT�)��| � nTt~l�" � r
m�{ �

� m)npc@l!npd	k�/>= � @Ve"Y+LBY
egC ? � ��� GB^`_ � � L N @(' ��E|7.�KF> ?ÇX U � E K Y � S95tslblV� � ; r
p _ � i U 7�"l� ä
èëá T ? F+¦ �  Tr3y ��oz{�w�yT�?;�r
m9m�}�Az¦D��}Kyz��p~ Tr5�å}Kvgp�p~ z}Vp0)p7 _ T �KF*) X U 7 � "l� ä3èëá T � � T �^? T � � F+�

@ 7 _ FJ7 � FJ7.�KF 
� G	� I  K Y M

U GBhjS � ^ 7 )HFW7 � F �
� G X U'I��>J � ä3è�á�K �+� K � E K Y �2M

U GVhMS � ^ 7^)!FW7 � FG ?ÇX U � E K Y �

}Vy\�Fps Tr
tsr+�jl�t~r
@('���E^7�pF 

 G i U'I�J � ä3èëá K ERM
@ 7 _ FJ7 � FW7�pF � ?FX U � E K Y �

=��



� lB¡ � r+p�) � � X U 7 � "T� ä3èëá T � � T � ? T � � F�}Vyz� � r
p _ "`r ps Trñv+l�t~tsr3{~n\l�yz�qw�yT�Ünz}Vp~  wxy ���V¦ �  Tr
y��D"b�
; r3m9m9}	A\¦Ë�q�

@ 7 _ FW7 � FW7�pF4
� G	� I  K Y M

U GVhMS � ^ 7^)HFJ7 � F($ U GBhjS � ^ 7 ) �!FJ7 � F

}Vy\�Fps Tr
tsr+�jl�t~r
@('�� E 7�pF $ ?ÇX U � E K Y � ¦ 2
�  Tr4v+l�yz{~r�%�oTr
y\v+r�lV��ps Twë{�p~ Tr3lKtsr
m wë{Ép~ \}Bp�¡Ér�v3}Vy,{�l � ��r�}Kyd��| � nTtsl#" � r
m "b�Ç{~l � �bwxyz�"ps Tr%m)r3r+p~�ÁlB��r
t~�

} ��� �Átsr3} � w�£3}#" � r
�Án\}Bp~ \{�nTtsl#" � r3m lKydp~ Tr � }H"`r � r3��r*	bn � lq�qr2��{~oTn`r
ts�Kt]}VnT �¦
� 7� 7�C.@8�8�@����?D �_�8��;�� C21?�1 @ �),�� ; ���>/7C.3EDF-

�[y�ps Tw�{�{~r3v+p~w�lKy ��¡�r�nTtsr3{~r
y�p�}Vyd} � �KlKtswxp~ Tm p~l)v+lKm9nToTp~r�ps Tr�m9r3r+p��ÏlB�Kr3t��[} ��� �Á�B} � wë�b�Án\}Bp~ \{-{�l � oqpswxl�y9p~l)} �Kw��Kr3y
�T}Vps}! \lB¡ nzt~l�" � r3m wxy\{�p]}Vyzv
r	\ U ¦ �  Tr)w�yTnToqp�p~ldp~ Tr9} � �Kl�t~wxp~ zm wë{�p~ Tr � }#"\r � r2��r*	bn � lq�qr2�#{~oTn\r3t~��ts}KnT  � � ¦
�  Tr�} � �KlKtswxp~ Tm'v+l�m)nzoqp~r2{�}#��} � ozr LBGBA 7 ? ��F � O×�jlKt)r3}�v] ñr
	qn � lb�Tr3�ñ��ts}KnT ñyTlq�qr ? � � � �]¦ �� Tr
yÚp~ Tr
} � �Kl�t~wxp~ zm;p~r
tsm9wxy\}Bp~r2{
�T�jlKt�} ����? � � � �]� LBGBA 7 ? ��F  ?ÇX U E�� ¦

�  Tr,} � �Kl�t~wxp~ Tm�l�n\r3ts}Vp~r2{�w�yóp�¡�l>nT z}�{�r2{
�5¡¢ zw�v] �}Vtsrd{~ TlB¡¢y wxy �Ùwx��oTt~r2{)�>}Kyz� �q¦Ú�[y 95 z}�{�r��g��p~ Tr
} � �Kl�t~wxp~ zm "ToTw � �T{FoTn�� aqU�Zj9]aq^�'
h�Jå@V^TW 7jtsr3v
lKt]�qr3� w�y�� aqU�Z � ^ FF}Kyz� WgaqU�U�GBegC 9]aq^r'+hÁJå@B^zW 7jtsr3v
lKt]�qr3� w�y
E\aqU)U�GBegC � ^ F+¦���oTm9nØ�joTyzv+p~w�lKyz{>}Vyz� {�oTm9m�}Vts� �joTyzvgpswxl�yz{#}Kt~ró�qrJ�zyzr3�Øw�yØp~r3t~m�{#lV� Y]_
I�Y�9]aq^�'
h�Jå@V^TW
7+Q _
I�Y � ^ Fg��}Kyz� lVp~ zr
tG$�oTm9n>�joTyzvgpswxl�yz{ }Kyz� {~oTm9m�}Vts�,�joTyzv+p~w�lKyz{3¦9�[y�9� z}K{~r��~�g�Hp~ Tr $�ozm)n>�joTy\vgp~w�lKy\{4}Vtsr
oz{~r3�dp~l��qr
p~r3t~m9w�yTr%p~ Tr }�vgpsoz} �-LBGBADazY+W }K{s{�lqv
w�}Vp~r3�Ç¡¢wPps ,yTlq�qr3{¢lK��ps Tr4r
	qn � lq�qr3���Kt]}Vnz  ¦
����� ;��?8 -)3 �

95 \}K{~r���w�{%n`r
t~�jlKtsm9r3� "��#nTt~lqv
r3�qoTtsr��TlKts¡�}Vt]�\k�lKm9nToqpsr���oTm9n@�Tozyzvgpswxl�yz{su�;�<?9�{
�ª{~ TlB¡¢y w�yZ��w��Kozt~rF�q¦
�Tl�t~¡�}Vt]�\k�l�m)nzoqp~r��KoTm9n@�zoTyzv+p~w�lKyz{]u�;�<�9�{`w�{�}��q�byz}Vm9wëvg�ÏnTt~l��Kt]}Vm9m9wxyz�É} � ��lKtswPps Tm�p~ \}Bp�nTtslK��t~r2{~{~w��Kr � �¢v+l�m��
nToqpsr3{4$�oTm9n �joTyzvgpswxl�yz{3�ª¡¢ Tw�v] >}Vtsr �joTy\vgp~w�lKy\{��jtslKm Oép~l O��`�jlKt � lKyT��r
t�}Vyz� � l�yT�Kr3t�{s}Vm9r+� � r
�Kr � �Ïtsr3} � w�£3}H" � r
nz}Vp~ z{¢w�y*���g¦ �  Tr $�oTm9n��joTyzv+p~w�lKyz{¢p~l � ? T � � {~oTm9m�}Vtswx£3r�p~ Tr4r*'`r2vgps{�lV�-{~}Km)r
� � r
��r � tsr3} � w�£3}H" � r�nz}Bps z{��jtslKm
p~ zr {�p]}Vt~p�yzlb�Tr�lK� ? � {�nTtslqv+r3�ToTt~r _ p~l �^? T � � ¦ �  Tr3t~r%m�}���"`r }7$�oTm9nd�jozyzvgpswxl�yd�jtslKm � "� �T ��� � psl � ? T � � �jlKt
} ��� ��� � L�� � � ¤�¦��zlKts¡É}Kts�\k�l�m9nToqp~r��Kozm)ne�ToTyzv+p~w�lKyz{]u�;=<?9�{�} � {~lFv+lKm9nToTp~r3{�{�oTm9m�}Vts�F�jozyzvgpswxl�yz{
�\¡¢ Twëv] 
{~oTm9m9}Kt~w�£
r%ps Tr r*'`r2vgps{�lV�-{~}Km9r+� � r3�Kr � tsr3} � w�£3}#" � r4nz}Bps z{��jtslKm yzlb�Tr3{�lK��ps Tr4�jl�t~m � (!T � � � �\¡¢ Tr
tsr (%wë{�}Fv
} �x�
yTlq�qr��qp~l � )!T � � �T¡¢ Tr3t~rM)�w�{�ps Tr v+l�t~tsr3{~n`lKyz�qw�yT��t~r
p~oTtsyq�[{�wxp~r%yTlq�qr�¦

�Tl�t~¡�}Vt]�\k�l�m)nzoqp~r��KoTm9n@�zoTyzv+p~w�lKyz{]u�;�<�9�{�w�{5}�¡ÉlKt" � wë{�p5} � ��lKtswPps TmÅp~ z}Vp�v+l�m)nzoqp~r2{5{�o\v
v+r2{~{~w��Kr � �V"`r+p�psr
t
}VnznTt~l 	qw�m�}Bp~w�lKy\{�p~l(ps Tr $�oTm9nÚ}Kyz�ñ{�ozm)m�}Kt~�#�joTyzvgpswxl�yz{3¦��Ïp9{�p]}Vt~ps{V"b�>wxyzwPpsw�} � w�£
w�yT��$�oTm9nÚ}Kyz�ñ{�ozm)m�}Kt~�
�joTyzv+p~w�lKyz{�psl . � ( � 7 � w�yTr3{ 2 = 4 � 2 AH4�Fg¦ �  zr�¡ÉlKt" � wë{�p%wë{�w�yTwxp~wë} � wx£3r3��p~l � � "T� ä3èëá T � � [ � "l� ä
èëá T � � ¤�� {~w�yzv+r9¡Ér
 byTlB¡>p~ z}Vp p~ zr
tsr�wë{�} � r
yT�Kp~ q� � nz}Vp~ %�jtslKm � "l� ä
èëá T � � psl � "l� ä
èëá T � � 7 � w�yTr 2 �54�Fg�B}Vy\�	� aqU�Z � ^ 7 � "T� ä3èëá T � � [
� " � ä3è�á T � � F�wë{�w�yTwxp~wë} � wx£3r3�4psl�ps Tr�wë�qr3y�pswPp����joTy\vgp~w�lKy�� J �{7 � w�yTr 2 � 4�F+¦)�Ùw��KoTtsr � �qr
nTwëvgp]{ ps Tr�v+lKy��z�KoTt]}Bpswxl�yz{ªps z}Bp
}Vtsr¢oz{~r3��"b�{�zlKts¡É}Kts�`k�lKm9nToqpsr���oTm9n@�ToTy\vgp~w�lKy\{su�;=<?9�{Ùpsl nTtslK��t~r2{~{~wx��r � � v+l�m)nzoqp~r?"`r+p~p~r3t�}VnznTt~l 	qw�m�}Bp~w�lKy\{
p~l $�oTm9n�}Kyz�d{~oTm9m�}Vts���joTyzv+p~w�lKyz{¢�jlKt � lKyT��r
t¢}Vyz� � lKyT��r
t¢{s}Vm9r+� � r3�Kr � tsr3} � w�£3}#" � r�nz}Vp~ z{3¦

� ldtsr3�qo\v+r ps Tr�}Vm9lKozy�p%lV��¡�l�t  ,n`r
t~�jlKtsm)r2�ª�|�Tl�t~¡�}Vt]�\k�l�m)nzoqp~r��KoTm9n@�zoTyzv+p~w�lKyz{]u�;�<�9�{�oz{�r2{�}Ky wë�qr2}
{~wxm9w � }Kt4p~l(ps TrÅ-~m9wxyTw�m�} � ���jozyzvgpswxl�yq�Á��ts}KnT @/,}VnznTt~l�}Kv]  2 ���U: � 4 � $�y � �>}V�Mp~r3t�}�$�oTm9nñ�jozyzvgpswxl�yñ�jlKt"}�nz}Bps 
�jtslKm }FyTlq�qr�lV�-ps Tr"�jl�t~m � "  �T �K� � p~l�}FyTlq�qr)lV�-ps Tr �jl�t~m � (!T � O �  z}K{E"`r
r
y nTtslbv
r3{s{�r2�ª�`¡¢ Tr
tsr�( wë{�}Çv
} �x�lKy,nTtslqv+r2�qoTtsr�Ob�\¡¢w ��� }9n\}Bp~ ��jtslKm � " F T � � � p~l � " F T � � � "\r4nToTp�lKy�p~ zr ¡�l�t  � w�{�p W }Kyz�dp~ Tr3y(lKy � �Çwx�-r3�q��r
� (HT � O � [ � " F T � � � wë{¢w�yQ� ��7 � w�yTr2{ 2 =�� 4 � 2 = �H4�F+¦
����+ ;��?8 -)3 ���

95 \}K{~r��~��wë{¢n\r3t��jl�t~m9r2�M"b�FnTtslqv+r2�qoTtsr4k�l�m)nzoqp~r��5} � oTr3{3�T{� zlB¡¢ydw�y.�Ùw��KoTtsr"�b¦-�[ydp~ Twë{¢nT \}K{~rK�bp~ zr4$�ozm)n
�joTyzv+p~w�lKyz{-}Kt~r�oz{~r3�"p~l%�qr+psr
tsm)w�yTrÉp~ zrÉ}�vgp~o\} � �B} � oTr3{-}�{~{~lqv+wë}Bp~r2�4¡¢wxp~ )yTlq�qr3{ÙlV�zp~ Tr�r
	qn � lq�qr3���Kt]}Vnz  ¦�95 \}K{~r
����v+l�yz{~w�{�ps{�lK��p�¡Él9{~o�"q�ÏnT z}�{�r2{ �
7jw�F,��yÜwxp~r3ts}Vp~w��KrÇ} � ��lKtswPps Tm:wë{ o\{�r2�Rp~l nTt~l�nz}V��}Bpsr���} � ozr3{4�jtslKm�{�ps}Kt�p"yzlb�Tr3{"p~l v3} ��� yTlq�qr2{�}Kyz�R�jtslKm
v
} ��� yTlq�qr3{4p~l({�p]}Vt~p4yTlq�qr3{3¦ � l(v+l�m)nzoqp~rF}�yTr3¡ }VnznTt~l 	qw�m�}Bp~w�lKy#p~l�p~ zr���} � ozr9}Vp v
} ��� yTlq�qr � (HT ��� �
wxy nTtslbv
r3�qozt~r _ �
� aqU�Z � ^ 7 � "� �T � � [ � (!T � � � F)wë{�}VnTn � w�r3�óp~l>p~ zr�v+oTtst~r3y�p9}KnTnTtsl 	bw�m�}Bpswxl�yó}Bp�yTlq�qr
� "  T � � 7 � wxyzr3{ 2 �(4 � 2 =3� 4�F+¦ � l�v
lKm9nToqpsrd},yTr3¡ }VnTnTtsl 	qwxm�}Vp~w�lKy p~l(ps TrÇ�B} � oTrÇ}Vp�{�ps}Vt~p yTlq�qr � " F T ��� � �Q _
I�Y � ^ 7 �^? T � � [ � " F T ��� � F¢wë{�}Vnzn � w�r3��psl�p~ zr�v+ozt~tsr
y�p�}VnznTt~l 	qw�m�}Bp~w�lKy,}Bp%} ��� yTlq�qr2{ � ? T � � �`¡¢ Tr
tsr ?w�{�}�v
} �x� lKy<OZ7 � w�yTr3{ 2 =�= 4 � 2 = �H4�F+¦,�Ép�p~ Trdr
yz�ÜlV�¢p~ zw�{�{�o�"T�ÁnT \}K{~rK�Ù�jlKt)} ��� nTtslqv+r3�ToTt~r2{ _ }Kyz�Ü} �x� �z�
L�GVA 7 � "  T � � F4 ?ÇX U �>J�� K Y � ¦

= �



� ¬��z®������`¬�� ��¸3¶[¿-´+¶�»bøÙ¸3Ä4³�¼�º�µ��2¼�Ä4³K��¼�¹�·sº�±D¸2¹�²������ � ²gÌåÐ
¨���� �	�

� ö
	 $ �b¬ ´3½D½�������������~Î����������Ù²[¼�·�°�º�°�´
º���¸B·s·]¼�¶�²5±D¹9³�¶�¸B·sµg»�¼K¶�µ���´3¹�»���� ���"!$#&%$')(�* ���
� ý)	 +-, � Þ�.�áHÌ��� � ��� � �0/1���������[Ð î3254åþ 6 � �
� � 	 $ �b¬ ´3½D½\·s¸3¶[¶�µ]²[³q¸3¹b»�±D¹�È4·g´3½D½ËÀj¶�µsº�¼�¶�¹9³�´3±Ë¶�²�Ì�78��92Ð-´3¹�»�� � ���:!;#<%;')(�* ���
� ÿ8	 =>, �!� ä3æ�ß?.�áHÌ���78�����@�A/B��98�C���[Ð�îD254�þ 6 � �
� ò)	 E5ä3ã�F0G)Ý3æ�H�I èëâ�ã5Ô î3'J�� � ä3è�á ��(K�A/B�� � ä3èëá ��(��L*
� �M	 +-, � Þ�.�á Ì��� � ä3èëá ��(K��/B�� � ä3èëá ��(N�[ÐÙÔ îPO��
� ï)	 Q ) � ��� E�ä3ã�FRG9Ý3æ�H�I è�â�ãTSîVU � �
� � 	 �Kµ]½Dµ]·~ºÉ´
¹b»�¶�µsÄ4¸
Ê2µ�´3¹)±Dº�µsÄW��
����� � �A/B��XR�L� ê � Æ ¶�¸2ÄYE5ä3ã�F0G)Ý3æ�H�I èëâ�ã
� Z 	 ���V«\[ î&+-, � ÞJ.�á Ì���
�J�L� � �A/B��XR�L� ê �[Ð
� ö*')	 © Q � «g®�) Ì�X\Ð
� ö2ö�	 ®2�©
� XÇ±D²É´�·g´3½D½z¹�¸V»�µ¢±D¹]�\Î�·]´3½D½D±P¹�È ´�³�¶�¸B·sµg»�¼K¶�µT^KÔ
� ö+ý?	 $ �b¬ µg´3·�°_� m ²[¼�·~°�º�°b´
º`��XR��� ê �0/B��?a8��� m �b!_c\d ���
� ö � 	 � ¶�¸2³�´3È�´+º�µ Ì��� a ��� m �0/1�� a �L� m �~ÎeO �KÐ � �
� ö]ÿM	 ���V« 9�ÃqµÉº�°�µ�¶�µsº�¼�¶�¹KÀ�²[±Ëº�µ�¹�¸V»�µ�º�°�´
º5·]¸
¶[¶�µ]²[³q¸2¹�»�²-º�¸]X
� ö+ò?	 $ �b¬ µg´3·�°_� m ²[¼�·~°�º�°b´
º�f�î&��XR�L� ê �0/1��98�g� m �b!;c d ���
� ö��)	 � ¶�¸2³�´3È�´+º�µ�Ì�����>�g� � ��/B��98�C� m ����h�ü]çBì�.�áqÌ f
Ðji [ Ð � �
� ö+ï?	 $ �b¬ µg´3·�°_� m ²[¼�·~°�º�°b´
º [ m îk=>, ��� ä3æ~ß�.�á Ì���XR��� ê �0/1��9M�g� m �[ÐlSîD254�þ 6 � �
� ö � 	 � ¶�¸2³�´3È�´+º�µ�Ì��� � �g� � ��/B��98�C� m ��� [ m i [ Ð � � � � �H®2�©
�
� ö Z 	 ®2�©
� XÇ±D²�º�°�µ�µsÕK±Ëº5¹�¸V»Kµ¢¸ Æ �`Ô
� ý#')	 $ �b¬ µg´3·�°9·g´
½D½\¹�¸V»�µT7Éº�°�´
º5·g´
½P½D²A�)¿5±Ëº�°9·]¸
¶[¶�µ]²[³q¸2¹�»�±D¹�È%¶�µsº�¼K¶�¹�Àå²[±Ëº�µ�¹�¸V»KµT9 � �
� ýVö�	 $ �b¬ µg´3·�°_� P ��� � ²[¼�·~°"º�°b´+ºm��7M��� P �A/1�������� � �b!;c d ´
¹b»n� f
����� ê �0/o��9M�g� � �K!$c d � �
� ý2ý?	 ���V«\[ P îDh5ügçBì�.�áqÌ���7M��� P �0/1�������� � �[Ð-´3¹�»� ý � 	 [ � îDh5ügçBì�.�áqÌ�� f � ��� ê �A/1��9M�g� � �[Ð�´3¹�»� ý
ÿM	 [ � î�Ì [ � i [ i [ P Ð�p_=>, ��� ä3æ~ß�.�á Ì���78�g� P �0/1��98�g� � �[Ð
� ý2ò?	 ��$ [ �bSîk=>, ��� ä3æ~ß�.�á Ì���78�g� P ��/B��98�C� � �[Ð «*)�� �� ý��)	 =>, ��� ä3æ�ß?.�á Ì���7M��� P �0/1��98�C� � �[ÐÙÔ î [ �
� ý2ï?	 ���V« ?aÉÃqµ�º�°�µ�²Ïº�´+¶[º�¹�¸V»�µ¢¸ Æ 78q ²�³�¶�¸B·]µg»K¼�¶�µ
� ý � 	 $ ��¬ µg´
·~°_� m ²[¼�·~°"º�°b´+º [ m î&+-, � Þ�.�á Ì��� a ��� m �A/1��78��� P �[ÐlSîD254�þ 6 ���
� ý Z 	 � ¶�¸2³�´3È2´
º�µ�Ì��� a ��� m �0/1��9M�g� � �~Î [ �-i [ m Ð � � , � � � � � � �H®2�©
�
� � ')	 ��� $ ����« Ô
� � ö�	 $ �b¬ µ]´3·�°r���n��� m �Ù²[¼�·�°)º�°b´+º`��X0�g� ê �A/B���n��� m �K!_c d ���
� � ý?	 � ¶�¸3³b´
È�´
º�µ2Ì���
�e��� � �0/1������� m �~Î5h�ü]çBì�.�áqÌ���XR��� ê �A/1���n�C� m �[Ðsi [ Ð � � � � �H®3b©
�
� �(� 	 � � �R© Q � «]®#) � �

� � �

� ¬��z®������`¬���� ¶�¸2³�´3È2´
º�µ�Ì f-� [ Ð
¨���� �	�

� � ÿM	 � �K«m[ � î [ pt+-, � ÞJ.�á Ì f3Ð
� � ò?	 � $ [ �bSî&+-, � Þ�.�áªÌ f
Ð «*) � �
� � �)	 +-, � Þ�.�áHÌ f3ÐÙÔ î [ �
� � ï?	 � ¹�²[µs¶[º�f�±P¹Bº�¸]E�ä3ã�FRG9Ý3æ�H�I è�â�ã ,

� � �

�Ùwx��oTtsr4� �¬�  Tr } � �Kl�t~wxp~ Tm �jlKt?95 \}K{~r��g¦

= A



 n, d   2 o

o

os  , dp 1

p

3

q

q
< >s  , d

< >

< >

λ

⊥

l.f

f’f’:= id

 n , d   o o

o
p 1

p

2 3

λ

⊥

l.f

<s  , d >

< > < r, d  >

f

f o f:=

3

3
f’ f’

�\±D¹�µ]² � ögý)	�� � ö � 	 �z±P¹�µ]² � ö+ò)	�� � ö � 	

 e  (= n),  d

o

o

o

os  , dp 1

4

2p

p

5

λ

⊥

l.f

q

><< >

< > < >

 r, d   c, d   

f f
4 5

f’ f’
5
f o f o f

4
:=

 c , d  o o

o

3

λ

⊥

l.f

< >

< > < r, d  >

q

q

3

f’

3
f’ o f

s  , d3

4

f" f":=

�\±D¹�µ]² � ýBö
	�� � ý+ÿ8	 �z±P¹�µ]² � ý � 	�� � ý Z 	

o

o

o
p

2

3

λ

⊥

l.f f f
2 2 1

f o f

s  , dp 1
< >

< >

< > m, d 
f
1

 n, d  

:=

function on call−to−return−site       edge#E

function on ordinary       edge

exit−to−return−site       edge

#E

#E

(possibly updated) jump function

(possibly updated) summary function

or summary function

function on call−to−start or

jump function

�\±D¹�µ]² � � ö
	�� � � ý)	 �¢µsÂ
�Ùwx��oTtsr � �I�  TrF}H"`lB�Kr	�z��r��qw�}K�Kt]}Vm�{%{� zlB¡ ps TrF{�wxp~o\}Bp~w�lKy\{% z}Vyz� � r2� w�y>p~ TrÇwxyz�Tw�v3}Bp~r2� � w�yTr3{ lV�R�zlKts¡É}Kts�q�
k�lKm9nToTp~r���oTm9n@�zoTyzvgpswxl�yz{]u�;�<?9�{
¦

= �



� ¬��z®������`¬�� øÙ¸3Ä4³�¼Kº�µ��Ù´
½D¼�µ]²gÌåÐ
¨���� �	�

��� � °�´3²[µ �¸� ÌM±�Ð ���
� ö
	 $ �b¬ µg´3·�°_X d !�� d ��� û ä3ê�Ì�X d ÐÙÔ î<6 � �
� ý)	 û ä3êÁÌ��� � ä3è�á ��(��[Ð�Ô î��
� � 	 �¢ÝgüBìeG)Ý3æ�H�I èëâ�ã5Ô î<'��� � ä3èëá ��(��L*
� ÿ8	 Q ) � ��� ��ÝgüBìeG)Ý3æ�H�I èëâ�ãTSîVU ���
� ò)	 �Kµ]½Dµ]·~ºÉ´
¹b»�¶�µsÄ4¸
Ê2µ�´3¹)µsÕK³�½D¸V»�µg»VÀåÈ3¶�´3³�°)¹�¸V»�µ:��XR����� Æ ¶�¸3Ä���ÝgüBìeG)Ý3æ�H�I èëâ�ã
� �M	 © Q � «g®�) Ì�X\Ð
� ï)	 ®2�©
� XÇ±D²�º�°�µ�²Ïº�´
¶[º�¹�¸V»�µ¢¸ Æ �`Ô
� � 	 $ �b¬ µg´3·�°_7�º�°b´
º�±D²�´�·g´
½P½\¹�¸V»Kµ�±D¹�²[±P»�µ�� ���
� Z 	 $ �b¬ µg´3·�°_���z²[¼�·�°)º�°b´+º [ �Tî&+-, � Þ�.�á Ì���XR�����0/1��7M�����@�[ÐlSî3254�þ 6 ���
� ö*')	 � ¶�¸2³b´
È�´+º�µ��Ù´
½D¼�µ�Ì���7M�L� � �~Î [ � Ì û ä3êÁÌ��� � �����[Ð[Ð[Ð � � � � � � �`®2b©
�
� ö2ö�	 ®2�©
� XÇ±D²É´�·g´3½D½z¹�¸V»�µ¢±D¹]�\Î�·]´3½D½D±P¹�È ´�³�¶�¸B·sµg»�¼K¶�µT^KÔ
� ö+ý?	 $ �b¬ µg´3·�°_� � ²[¼�·�°�º�°�´
º\��XR�����0/1���a ��� � �K!$c\d ���
� ö � 	 � ¶�¸2³�´3È�´+º�µ���´3½D¼�µ�Ì����a-��� � �~Î5h�ügçBì�.�ábÌ���X0�g���A/B���a ��� � �[ÐsÌ û ä2êÁÌ���XR�����[Ð[Ð[Ð � � � � �H®2�©
�
� ö]ÿM	 � � �R© Q � «]®#) � �

��� � °�´3²[µ �¸� ÌM±P±xÐ �#�
� ö+ò?	 $ �b¬ µg´3·�°9¹�¸V»Kµ XªÎ�±D¹�´�³�¶�¸B·]µg»K¼�¶�µ��`ÎVº�°�´
º5±D²�¹�¸3º�´�·]´3½D½`¸
¶É´�²Ïº�´
¶[º�¹�¸V»Kµ ���
� ö��)	 $ �b¬ µ]´3·�°_�����g�4²[¼�·�°)º�°b´+º [ �Tî&+-, � Þ�.�á Ì�����J�������0/B��X0�g���[Ð SîD254�þ 6 ���
� ö+ï?	 û ä2êÁÌ���XR�����[ÐÙÔ î û ä2êÁÌ���XR�����[Ð�p [ ��Ì û ä2êåÌ���
���������[Ð[Ð � � � �

� � �

� ¬��z®������`¬���� ¶�¸2³�´3È2´
º�µ���´3½D¼�µ2Ì�X d �	�KÐ
¨���� �	�

� ö � 	 � �K« � � î
� p����4ÁÌ�X�dÏÐ
� ö Z 	 � $�� � Sî û ä2ê�Ì�X d Ð «
)�� �
� ý#')	 û ä2ê�Ì�X d Ð-Ô î����
� ýVö�	 � ¹�²[µs¶[ºNX�d�±P¹Bº�¸���ÝgüBìeG)Ý3æ�H�I èëâ�ã ,

� � �

�Ùwx��oTt~r"� �i�  zr } � �KlKtswxp~ Tm;�jl�t�95 z}�{�r����g¦

=2�



7jw�w�F �5} � oTr3{ }Kt~rFv
lKm9nToqpsr3�R�jl�t"} ��� yzlb�Tr3{ �^? T � � p~ \}Bp�}Kt~r�yTr3wPps Tr
t){�p]}Vt~p"yTl�t"v
} �x� yTlq�qr3{3¦ �  Tw�{"w�{��qlKyzr
"��F}KnTn � �bwxyT� � aqU�Z � ^ 7 � "  T ��� � [ � ? T � � F�psl L�GVA 7 � "  T ��� � F��jl�t�} �x� ���87å¡¢ Tr
tsr _ wë{Ép~ Tr4nzt~lqv+r2�qoTtsr�ps z}Bp
v+lKy�p]}Vw�yz{ ? Fg�z}Kyz�Fp]}K bw�yT�)p~ Tr4m9r
r
p�lV�Ùp~ Tr4tsr3{~o � p~w�yT�9�B} � oTr3{V7 � w�yTr3{ 2 = �54 � 2 = �(4�Fg¦

� lKp~r�ps z}Bp L�GVA 7 � " � ä3èëá T � � F4wë{"w�yTwxp~wë} � wx£3r3�>p~l % wxyÅ9� z}K{~r����J7åw&F+¦#�[yñ�å}�vgp2��ps TrÇw�yTwxp~wë} � �B} � oTrÇv+l�o � �g"\r
}Vyb��p~ zwxyT�ÇlVp~ zr
t�ps z}Vy � � � v3}VyTyTlKpE"`r"oz{~r3� "`r3v3}Voz{~r ps Tr
y�p~ Tr"p~r3{�p�w�yu9�t~l�nz}V��}Bp~r��5} � oTr4¡ÉlKo � ���å}Vw � �H}Vy\�
p~ zr } � �KlKtswxp~ Tm8¡ÉlKo � �dyTlVp��bwë{�wxp�} ��� yTlq�qr3{�lK��ps Tr%�jlKtsm � ? T � � ¦ �  Tr4nz}Kt�psw�v
o � }Kt�yTlKyq� � �B} � oTr%wë{�wxtstsr � r
�B}Vy�p �
p~ \}Bp��B} � oTr�w�{�nTtslKnz}K��}Vp~r3�dpsld} ��� yTlq�qr3{�lV�-p~ zr"�jl�t~m � ? T � � ��"zoqpE"`r3v3}Voz{~r ps Tr �joTy\vgp~w�lKy lKy�}Ky�r3�q��r �jtslKm
lKyzr4lV��p~ Tr2{�r"yTlq�qr3{�p~lF}�yTl�yq� � yTlq�qr = �Éw�{�} � ¡É}��q{¢}�v+l�yz{�ps}Vy�p¢�joTy\vgp~w�lKy}7�{�r3r"|�rJ�zyTwxp~w�lKyuAz¦ = Fg�Tp~ Tr �B} � oTr
}Bp �^? T � � v
}VyzyTlVp�}�'Hr3v+p¢p~ Tr4�B} � oTr4}Vp = � ¦
- $|h�dgfi�Sn ��/�1��� Tr
y,}VnTn � w�r3�dp~l)ps Tr%r
	qn � lb�Tr3�d�Kt]}VnT dlV�)�Ùw��KoTtsr�Az�ql�oTt¢} � �KlKtswxp~ Tm �qwë{sv+lB�Kr3ts{�p~ \}Bp��( z}K{
p~ zr v+lKy\{�p]}Vy�pÉ�B} � oTr N >)}Bp¢yTlq�qr ? �.7Mps Tr4nTtswxy�p�{�ps}Vp~r
m9r3y�p¢w�y�p~ Tr%m�}Vw�y,nTt~lqv
r3�qoTtsr(F+�q}Vyz�dp~ \}Bp �F�qlbr3{ ^H@Bh
 z}���r�}�v+lKy\{�p]}Vy�p��B} � oTr9}Bp%yTlq�qr " 	 7Mps Tr�{�p]}Vt~p�yzlb�Tr)lK��nTtslqv+r3�ToTt~r �IFg¦)|�oTtsw�yT�.9� z}K{~r"�g�Hps Tr9} � �KlKtswxp~ Tm
v+l�m9nToqp~r2{Ép~ Tr%�jl �x� lB¡¢w�yT�9t~r � r3��}Ky�p $�ozm)n(}Kyz�,{�oTm9m�}Vts���joTy\vgp~w�lKy\{ �

� aqU�Z � ^ 7 � " 	�T � � [ �^? � T"� � F  . � ( � N �
� aqU�Z � ^ 7 � " 	 T � � [ � & 	 T � � F  . � ( N � � � �ó�

E\aqU)U9GVegC � ^ 7 � ? = T � � [ � ? � T � � F  . � ( N >
� aqU�Z � ^ 7 � " � ä3èëá T � � [ � ? � T � � F  . � ( N >
� aqU�Z � ^ 7 � "l� ä3èëá T � � [ � ? ��T � � F  . � ( N >

|�oTt~w�yT� 95 z}�{�r����J7åw&F+���B} � oTr3{%}Kt~r�nTt~l�nz}V��}Bpsr3��}�{��jl �x� lB¡�{�p~l(�qwë{~v
lB�Kr
t�p~ z}VpO�,w�{%yTlKp%v
lKyz{�ps}Ky�p%}Vp�yTlq�qr
" 	 �

LBGBA 7 � "l� ä3èëá T � � F  %
LBGBA 7 � ? = T � � F  %
LBGBA 7 � " 	�T � � F  �
LBGBA 7 � ? � T"� � F  �
LBGBA 7 � " 	�T � � F  � 	 �  %

|�oTt~w�yT�¦95 \}K{~r��~�J7jw�w&F+� � aqU�Z � ^ 7 � "l� ä3èëá T � � [ � ? �@T.� � FÉw�{�}VnTn � w�r3�Çp~l LBGBA 7 � "l� ä3èëá T � � Fg�Tnzt~lq�qozv
wxyz�
LBGBA 7 � ? �@T.� � F  N >

2
����� �L3|�ND ��?8)�����
�8¬E� 5 � -��Å�:-:-p�?3E-
�Ïp%w�{�n\l�{~{~wN" � r p~l�nTt~lB��r%p~ Tr)nz}Kt�psw�} � v+l�t~tsr3v+p~yTr2{~{�lV�-p~ zr)} � ��lKtswPps Tm ��wx��r
y(w�y>ubr2vgpswxl�yz{��T¦ = }Vyz�#�T¦ � 7jwÁ¦ r�¦x�ªwx�
p~ zr } � �KlKtswxp~ Tm �zyzw�{~ Tr3{3�qps Tr
y��jlKt¢r3�Kr3t~��r*	bn � lq�qr2�b�Á��ts}KnT Çyzlb�Tr ? � � � �]� L�GVA 7 ? ��F> ?ÇX U E � Fg¦
� m)npc@l!npd �0/65����Eh�l5j�sSh@���{cel5l5npb#j�q)nKo(o¦c�v�j�m)n��M�Sk�cel5sSj�m)d	��\ 9�
5@VU�ZHaqhÏYei\GBAPazYgW%hÏY
egU)JM^`GBh[Y+WsN5hjSTY
^�9+@Ve
Y
L�Y
egCF^`@2_KY<= � ��� GB^`_ � � L N5LBGBA 7 �^= T � � F  ?FX U ��� K Y � S 2
�  Tr,} � �Kl�t~wxp~ Tm'�qlbr3{�yTlKp�psr
tsm)w�yz}Vp~rd�jlKt9} ��� ��| � nzt~l�" � r3m�{*�� TlB¡�r3�Kr3t3�ÙwPp��qlbr3{�psr
tsm)w�yz}Vp~rF�jl�t)} �x� v+l�nb���
v+l�yz{�ps}Vy�p~�ÁnTtslKn\}V��}Vp~w�lKyónTt~l�" � r
m�{
��} ����� w�yTr3}Kt��[v+l�yz{�p]}Vy�p��ÏnTtslKnz}K��}Vp~w�lKyñnTtsl#" � r
m�{3�¢}Vyz�ª�¢w�y��Kr3yTr
t]} � ���jlKtd} �x�
nTtsl#" � r
m�{5�jlKt�¡¢ zw�v] 9ps Tr�{~nz}Kv
r�ÅlV�ªm9wëv+tslV�Á�joTyzvgpswxl�yz{�v
lKy�ps}Kwxy\{-yTl"w�y��zyzwPpsr��qr2v+tsr3}K{~w�yT� v] z}Vw�yz{3¦R7 � lKp~r�ps z}Bp
wxp�w�{�n\l�{~{~w`" � r%pslFv+lKy\{�pst~ozv+p�wxy��zyTwxp~r"�qr2v+tsr3}�{�w�yT��v] z}Vw�yz{¢r3�Kr3y�w�y(v+r3t�p]}Vw�y,�Tw�{�p~tsw`"zoqp~w��Kr �B}Kt~wë}Vy�ps{�lK��v
lKyz{�ps}Ky�p
nTtslKnz}K��}Vp~w�lKy 2 u�9
: = �Tnz}K�Kr �V��� 4Ï¦ F

�  TrFv
l�{�p lV��p~ Trd} � �KlKtswxp~ Tm:w�{ �TlKm9wxy\}Bp~r2�Z"b��p~ zrÇv+l�{�p lK��9� z}K{~r9�g¦ �  Twë{ nz z}K{~rFv
}Ky�"`rÇv3}Vtst~w�r3� lKoqp
nz}Kt�psw�v
o � }Kt � �ñr��Fv
wxr3y�p � �ÚwP��p~ Tr3t~r,r
	qwë{�p]{�}>¡É}��RlV��t~r3nTtsr3{~r
y�p~w�yT� p~ Tr(m9wëv+tslV�Á�joTyzvgpswxl�yz{9{�o\v] Úps z}BpFv+r3t�p]}Vw�y
lKn`r
t]}Bpswxl�yz{ÉlKy,m9w�v
t~lK���jozyzvgpswxl�yz{�v
}Vy "`r v+l�m)nzoqp~r2�Çw�y,oTyTwxp��Áp~w�m)r�¦

�  Tr2{�r�p~r3t~m9w�yz}Bpswxl�y�}Kyz�,v+l�{�p¢wë{~{~oTr3{�m9lKp~w���}Vp~r�p~ zr%�jl ��� lB¡¢w�yT���qrJ�\yTwPpswxl�y �
3 n��iq)s�j�stceq��0/R. 7 '
AxG�W]W"@F9 U�JS'
e~@!* 9]aq^r'+hÁJå@B^zW � ) O Y[ O STGBW�GB^ n��}b�sSnpqrj	l5nKf)l!nKo(npqrj�h�j(sSc�q J 9

a J � � � GV^`_ � JëWI'
Ax@BW+Y]_Çaq^`_�Y+eg9]aq^�'
hÁJå@B^`GVA�U�Y]Y+h�GB^`_�']@BU�ZT@BW]JMhÁJå@B^ S
a � STGBW G<[5^\JMhÏY%STY
JPI2SqhMAÁaq^H_KY
e%hMSzY�Zz@BJM^\h�f-JëW
Y9@Be~_�Y+egJM^bI C S
a QHSTY
e~Y�JëW GFe~Y[Z`e~Y+W
Y+^\hÏGVh�Jå@V^�WW'sSzY+U�YI9+@Be � f-JMhjS,hjSTY>9+@BAMAx@Vf-JM^�I"ZHe~@sZzY+eghÁJåY+W�]
��f)f)��� ����JMLBY+^>G)e~YÏZHe~Y+W+Y
^zh[GBhÁJå@B^ 9+@Ve G�9]aq^�'
h�Jå@V^ 
 � � N9+@Be Y+LBY
egC���� O N 
i7 � F 'sGV^u,]YI']@BU�Z`aqh[Ys_)JM^

']@B^zW]h[GB^\h�hÁJMU9Y S �
� � ���_�+�+�(¿��R���5�5� ¥`���+¿�¯�¡����t�)¿����_�+�5�t�Jª��~�6�t�5���i�t�!�_�	��¢G��©J�_�+� �t�5¿��G¡¸¯�¡����t�)¿��1�_�t�5�+� oK�J¼ ©5¼Gª����H���~�6�t�G���5�8���{�G�J�+��©����+�8¡��_�0�#�

�H���t¥`���+¿����?�G�D¡����5�t�+�_�J�=�t�G¿���¼

= �



�0c�dgf
c�o(s�j�stceq � ��JML�Y
^ÚhjSTYFe~Y[Z`e~Y+W
Y+^\hÏGVh�Jå@V^TW�9+@BeÇGB^\C,h�f�@ 9]aq^r'+hÁJå@B^zW 
 � T 
 O � � N�G(e~YÏZHe~Y+W+Y
^zh[GBhÁJå@B^9+@Be"hMSzY@9]aq^r'+hÁJå@B^ 
 � � 
 O � � ']GB^Z,sY	']@BU�Z`aqh[Y]_�JM^�']@V^TWghÏGV^zh�h�JMU�Y S
� npn�j � ��JMLBY+^�hjSTY�e~Y[Z`esYgW
Y
^zh[GBhÁJå@B^TW<9+@Ve�GV^zC#hÁf�@�9]aq^�'
h�Jå@V^TW 
 � T 
 O � � N4G#e~Y[Z`e~Y+W
Y+^\hÏGVh�Jå@V^*9+@VeÇhjSTY9]aq^�'
hÁJå@B^ 
 � 	 
 O � � ']GB^Z,]Y{']@BU�Z`aqh[Y]_�JM^ ']@V^TWghÏGV^zh�h�JMU�Y S
-����#����JML�Y
^ hjSTY�e~Y[Z`e~Y+W
Y+^\hÏGVh�Jå@V^TW 9+@Be#GB^\CRh�f�@ 9]aq^r'+hÁJå@B^zW 
 �5T 
 O � � N"JMh�JëW"Zz@�W]WgJS,+A�Y#h[@Rh[YgWgh JM^']@B^zW]h[GB^\h�hÁJMU9Y"f�STY
hjSTY
e 
l�� 
 O S" j(c@l!h�k�n �FQHSzY+e~Y¢JëWÉG�'s@V^TWgh[GB^zh|,]@Baq^H_%@B^9hMSzY�WghÏ@Ve~G
I�YÉ^`Y]Y]_KY]_ 9+@BeÉhMSzY�e~YÏZHe~Y+W+Y
^zh[GBhÁJå@B^F@:9ÉGV^zC�9]aq^r'+hÁJå@B^


 � � S
7 ^ \ ] Q Z`es@#,
AxY+U JM^TWgh[GB^r'sY \ U  7�� � T6LXT1O�T @ F JëW n �}b#stnKqrj(� �}l!nKf)l5npo(npqrj�h�xi�Sn J 9g9+@Be"Y
L�Y
egC & � � � N

GB^H_ �6�+T � � L N���� I�� M 7.�6�tT �pF � � 9+@Be�W
@BU�YV'+A�G�W]W%@:9�9]aq^r'+hÁJå@B^zW � hjSTGBh�SzG�W4GB^�Y�� '
JåY+^\h-e~YÏZHe~Y+W+Y
^zh[GBhÁJå@B^ S 2
� lKp~r%ps z}Bp�w�y,p~ zr"}H"`lB�Kr4�qrW�zyTwxp~w�lKy(¡Ér �ql�yTlVp�wxm9n`l�{~r }Vyb�Çtsr3{�p~tsw�v+p~w�lKyz{�l�y ��� I� M 7���+T �pF�¡¢ Tr
y,r3wPps Tr
t

��� lKt"�Fwë{ � ¦ �  Twë{�wë{�"z}�{�r2�dl�y,p~ Tr�}K{s{�oTm9nqpswxl�y�p~ z}Vp�p~ Tr�v+lKy\{�p]}Vy�p¢�joTyzv+p~w�lKyz{�}Kyz��p~ zr w��Tr
y�p~wxp��Ç�jozyzvgpswxl�y
v
}Kyñ} � ¡É}��q{�"`rFt~r3nTtsr3{~r
y�p~r2� w�yÜ}VyñrH�Fv+w�r
y�p"m�}VyTyzr
t2¦ 7�uqwxm9w � }Kt � �K��¡ÉrF}K{s{�oTm9r9ps z}Bp . � ( � v
}KyR} � ¡�}��q{�"\r
tsr
nTtsr3{~r
y�p~r2�Fw�y(}Vy,r��Fv+w�r
y�p¢m�}VyTyzr
t2¦ F
�[yÇ�qr2{~v
t~wN"Tw�yT� ps Tr�v
l�{�p�lK� p~ Tr�} � �Kl�t~wxp~ Tm;wxp�wë{�v+lKyb��r
yTw�r
y�p5psl"w�y�pst~lq�qo\v+r�ps Tr�yTlVpswxl�yz{�lK� � aqU�Z>Y]_3I�Y }Vy\�

WgaqU�U�GBegCÇY]_3I�Y ¦5� $�oTm9n(r3�q��r%w�{�})nz}Kwxt¢lK��r*	bn � lq�qr2�b�Á��ts}KnT Çyzlb�Tr3{¢¡¢ Tl�{�rG$�oTm9n��joTyzv+p~w�lKy,wë{¢yTlVp¢r(%�o\} � p~l
. � ( � � � w  �r
¡¢wë{�r���},{�ozm)m�}Kt~��r2�q�Kr9wë{4}�nz}Vw�t4lV��r
	qn � lq�qr3�b�Ï�Kt]}Vnz #yTlq�qr2{%¡¢ Tl�{~r�{�oTm9m�}Vts�(�joTy\vgp~w�lKyRwë{%yTlVp
r�%�oz} � p~l . � ( � ¦

�  Tr({~lKoTt]v+rdlV��} $�oTm9n�r3�T�Kr,w�{�} yTlq�qr,lV��p~ Tr,�jl�t~m � "  T � � ��¡¢ zr
tsr*"  wë{)p~ Tr({�ps}Kt�p�yTlq�qr,lV�%{�l�m9r
nTtslqv+r3�ToTt~r _ �Tp~ boz{3�qp~ Tr3t~r4v3}Vy."\r }Vp�m9l�{�p�L � = $�ozm)nT�Ár2�q�Kr4{~lKoTt]v+r2{�w�y,r3}�v] dnTtslqv+r2�qoTtsrK¦ � }�v] Çwxp~r
t]}Bpswxl�y
lV�¬95 \}K{~r���r*	�psr
yz�z{�}� byTlB¡¢yL$�oTm9n(r3�q��rV"���v+l�m)n`l�{~w�yT�9wPp�¡¢wxp~ }7jp~ Tr �joTyzvgpswxl�y(lV�6F¢r
wxp~ Tr3t�}VyQ� ��r3�T�Kr4lKt
}�{�oTm9m�}Vts�,r3�q��rK¦ �  Tr3t~r)}Vtsr�}Vp�m9l�{�pO��7��IL O F�{�o\v] #r3�T�Kr3{3¦ #Ér3v
}Koz{~r�r2}Kv] �r2�q�Kr�&�v
}Vy "\r)oz{~r3� wxy#p~ Tr
lKn`r
t]}Bpswxl�y -~r
	bp~r3yz�ñ}L$�oTm9nñr3�T�KrF} � lKyz��r2�q�Kr &5/,l�yzv+r9�jl�t r
��r
ts��$�oTm9nq�Ïr3�q��rÇ{�l�oTt]v+rK� p~ Tr3t~rÇ}Kt~r�}Vp m)l�{�p
��7��0L��(F�{~ozv] ,v+l�m)n`l�{~wxp~w�lKy({�psr
nz{3¦

�Tl�t�r2}Kv] �$�ozm)n r3�q��r)}Kyz��{~oTm9m�}Vts��r2�q�Kr"�jt~l�m.}Vy�r*	qn � lq�qr2��yTlq�qr � ? T � � �Hp~ Tr $�oTm9nq�Á�joTyzv+p~w�lKy#�B} � oTr
v
}Ky>v] \}VyT��r)}Vp%m9l�{�p4 Tr3wx�� �p~�ÁlK�M�~O p~w�m9r3{3¦Çubw�m)w � }Vt � ����$�oTm9nRr3�q��r3{4}Vy\� {~oTm9m�}Vts�(r3�q��r3{%r
m�}Kyz}BpswxyT���jtslKm
lVps Tr
t�r
	qn � lq�qr3�,yTlq�qr2{ �^? T � � � � � L(�\v3}Vy�v] z}KyT�Kr }Vp�m9l�{�p� Tr
w��K �p�lK� � pswxm9r2{
¦�k�l�yz{�r(%�oTr
y�p � �K�zp~ Tr"p~lKps} �
v+l�{�p�lV��95 \}K{~rF�g��}Kyz�Rp~ boz{�lV��ps TrÇr3y�pswxtsrd} � ��lKtswPps Tm,��wë{{"\l�oTyz�qr2�g"b����7��IL��!F�7å¡¢ Tr
tsr�p~ zrdv+l�yz{�ps}Vy�p"lK�
nTtslKn`lKt~p~w�lKyz} � wxp��F�qr3n\r3yz�T{¢l�yÇps Tr4 Tr
w��K �p]{�lV�¬O }Kyz� �9¦ F
�[y)p~ Tr�v
}K{~r�lV�r"\lKp~ Fv
lKnb�"}Vy\� � w�yTr3}Kt��[v+l�yz{�p]}Vy�p-nTtslKnz}K��}Bpswxl�y ��p~ zr�{�w�£
r¢lK�rL;wë{¬"`lKoTyz�Tr3��"b����}K	���wë{�wN" � r

7Mps Tr�m�}�	qw�m"oTm yboTm0"`r
tÇlV�%��}Kt~wë}H" � r2{9��wë{~w`" � r�w�yé}Vyb�ÜnTtslqv+r2�qoTtsr(lV��p~ Tr�nzt~l��Kt]}Vm�Fg��}Vyz�óps Tr� Tr3wx�� �pFlK�
O×wë{"�z¦ �zlKt�v
lKnb���Ïv
lKyz{�ps}Ky�p nTt~l�nz}V��}Bpswxl�y ��ps Tr� Tr
w��K �p"lK�� w�{ = ���jlKt � w�yTr3}Kt��[v+l�yz{�p]}Vy�p nTtslKnz}K��}Vp~w�lKy ��p~ Tr
 Tr3wx�� �p4lK� � w�{�A}7�{�r3rFubr3v+p~w�lKyÜ�q¦ A "\r � lB¡�F+¦dk�lKyz{~r�%�oTr3y�p � ��� lKozt%p~r3v] zyTwN%�oTr2{4{�l � ��r�} ��� wxyz{�ps}Kyzv+r2{4lV��p~ Tr2{�r
v+l�yz{�ps}Vy�p~�ÁnTtslKn\}V��}Vp~w�lKy�nTtsl#" � r3m9{�w�y�p~w�m9r ��7��é��}K	���wë{�wN" � r � F+¦
���21 ;R�4D 38�	� �^�.3���HC�
 � 3 =��N3E-:3��� 8A/ C03 �),�� ; ���>/ C03EDF-

�0/ k�/^1 ��stq=sSj�n 3 sSo�jWl!s�xiy=j�s�z�n " y=xio�nKj ��l!c@xi�Snpd}o
�  Tr���| � �jts}Km9r
¡ÉlKt" Ç�Kr3yTr
t]} � w�£
r3{�}Çv � }�{~{�lV�5w�y�psr
tsnTtslbv
r3�qozts} � �T}Vps}! \lB¡��Ï}Kyz} � �q{�wë{�nTtsl#" � r
m�{�p~ z}Vp�¡Ér" z}���r
p~tsr3}Vp~r2�"w�y9nTt~r3�bwxl�oz{�¡�l�t  H¦ �>r�v
} �x� p~ Tr2{�r�nTtsl#" � r
m�{Ùps Tr JM^zh[Y+eÁZHe~@('sY]_Vaqe~GBAËN [5^\JMhÏY+N�_VJëW]hÁegJS,
aqh�JMLBYgN�Wga@,gW
Y
hTZHe~@#,W*
AxY
U"W ��lKt0\ � ] E(Z`es@#,
AxY+U�W ���jl�t"{~ TlKt~p3¦9�[yR����|�u nTtsl#" � r
m�{3� ps TrF�T}Bp]}! zlB¡×�å}Kvgp]{%�jlKtsm }.�zyzwPpsrF{�r
p�)��}Vy\�
p~ zr �T}Bp]}! zlB¡��jozyzvgpswxl�yz{I7j¡¢ zw�v] ,}Vtsr%lV��p��bn`r ��� [ ��� F��Tw�{�p~tsw`"zoqp~r4lB��r
t�p~ Tr4m9r
r
p�lKn`r
t]}BpslKtV7jr3wPps Tr
t¢oTyzwxl�y
lKt�w�y�p~r
t]{~r3vgpswxl�yeF 2 <�u�B�>HAz��<?B�u�>��b��B�<�u�>��!4Á¦ �  Tr%����|�uÇnTtsl#" � r
m�{Éw�yzv � oz�qr4} ����Ax@('sGVAMADC�W
Y[ZTGVe~G#,
AxY nTtsl#" � r3m9{
W p~ zr�w�y�p~r3t~nTtslqv+r2�qoTt]} � �Kr
t]{~wxl�yz{�lK�Ùv � }�{~{~w�v3} � -�"zwPp~�Á��r3vgpslKt_/ l�t	-~�Kr3yq�  bw �x� / nzt~l�" � r3m�{D7årK¦ �z¦��qt~r2}Kv] Tw�yT�)�qrJ�zyzwP�
p~w�lKy\{
�z}��B}Kw � }H" � r4r
	qnTtsr3{s{~wxl�yz{
�q}Kyz� � w��Kr4�B}Kt~wë}H" � r3{_F W }�{�¡�r �x� }�{¢yTl�yq� � lqv
} �x� ���Ï{~r
nz}Kts}#" � r�nTtsl#" � r
m�{�{~ozv] (}K{
p~tso � ��� � wx��r5�B}Vtsw�}#" � r3{ 2 C%�(� : = 4Á�Bv
lKnb���Ïv
lKyz{�ps}Ky�p nzt~l�nz}V��}Bp~w�lKy 2 �);=:#:q�Bn\}V�Kr ���K� 4Á��}Vyz� n\l�{~{~w`" � ���ÏoTyTw�yTwPpsw�} � w�£
r2�
�B}Vtsw�}#" � r3{ 2 <�u�B�>#Az�@<?B�u�>��q�@B�<�u�>��(4Ï¦
� ��r
ts������|%udnTt~l�" � r
m v
}KyM"`r�p~tsr3}Bpsr3�d}K{É}Vy���| � nTtsl#" � r
m "b��tsr
nTtsr3{~r
y�p~w�yT�"p~ Tr4{~r+p¢lV���z}Bps}H zlB¡��å}Kv+ps{

}K{�}Vy)r
yb�bwxtslKyTm9r3y�p-ps z}Bp�v
lKtst~r2{�n`lKy\�T{�p~l%p~ zr�{�r
p�� {5v] z}Kts}�vgp~r3t~wë{�p~wëv5�joTy\vgp~w�lKy � uboznTn\l�{�r�éwë{�ps Tr��zyTwxp~r�{~r+p5lK�
�T}Vps}! \lB¡é�å}Kv+ps{3�\}Kyz�,{�oTnzn\l�{�r%ps Tr4m9r
r+p�lKn`r
t]}Bp~w�lKy�wë{ �É¦ � �  Tr m9r
r
p�{�r3m9wP� � }Vp�psw�v
r ��� v
}Ky."`r4tsr
nTtsr3{~r
y�p~r2�
}K{�Q ^zL 7��T � %{T � ¤5FÉ¡¢ Tr3t~r % $ � ¦��Ï�@& ?10 � Q ^\L 7��T � %{T � ¤!FÉt~r3nTt~r2{�r3y�ps{�{~r+p�� � � � �zps Tr
y�& ?10 7��^F� %
w '�� � ��¦��zlKt�r
	T}Km)n � r��5p~ zr(m9}K	qwxm�oTm r
yb�bw�t~l�yTm9r
y�p .�� ( � t~r3nTtsr3{~r
y�ps{�p~ zr,{~r+p��T�5ps Tr(r
yb�bwxtslKyzm)r3y�p
.�� ( � 2 � �[ %�4�t~r3nTtsr3{~r
y�ps{�p~ zr {�r
p � � ¤��T}Vyz�dp~ zr4m)w�yTw�m"oTm r
yb�bwxtslKyzm)r3y�p/.�� ( %Øt~r3nTt~r2{�r3y�ps{�p~ Tr {~r+p�9¦
� ì ¤e�i§¬�(�+���5¢G��¿��K�G�¬���5�G¡~�i�t�5�r¿����¸�p���H���~�6�t�����G�p�G�J�+���+�t��¡��t�G���8¡��_���H���5�_�5�5¢G���8�W�i�t�~�_�(�t¥`���+¿��G�5©r�t�5��¿u�t�=��¡���¿��5¢G��¿����W�+�_�t��5�5�G���E�5�+���(¢G��¿�¼

= :



�� Tr3yñ���Ù|%u>nTtsl#" � r
m�{�}Vtsr�pst~r2}Bpsr3�ñ}K{ ��| � nzt~l�" � r3m�{
��p~ TrFl�y � � m9wëv+tslV�Á�joTyzvgpswxl�yz{%ps z}Bp�}Kt~wë{~rF}Vtsr J �
}Vy\� . � ( %�¦;� ��� lV� ps Tr>lbv3v+oTtstsr
yzv
r3{FlK� m9w�v
t~lK���joTy\vgp~w�lKy . � ( %1}Kt~r#}�{~{~lqv+wë}Bpsr3��¡¢wxp~  r3�q��r3{FlK� p~ zr#�jl�t~m
� = T � � [ �^? T � � ¦ �  Tr%lKy � �9�joTy\vgp~w�lKy\{�lKy -�yTl�yq� � /4r2�q�Kr2{É}Kt~r�wë�qr
y�p~wxp����joTy\vgp~w�lKy\{
¦�ubw�yzv
r J � � J �� J �9}Vy\�
J � 	BJ �� J �\�bp~ Tr v � }�{~{��L � J �z¤4w�{Épst~w��bw�} �x� �Ç}9v � }K{s{�lV�Ù�joTyzv+p~w�lKyz{�ps z}Bp¢ z}�{�}Vy�r��Fv
wxr3y�p�tsr
nzt~r2{�r3y�p]}Bpswxl�y ¦
�0/ k�/65 �{cef �r� �{c�q=o�j�h�qrj ��l!cef)h�k�h�j(sSc�q
�[y,v+lKnb���[v+lKy\{�p]}Vy�p�nTtslKnz}K��}Vp~w�lKy ��p~ Tr%m9wëv+tslV�Á�joTyzvgpswxl�yz{�p~ z}Vp�}Vtsw�{~r�}Kt~r�r
wxp~ Tr3t J �9l�t�lK��ps Tr��jlKtsm . � ( (B�q¡¢ zr
tsr
(,wë{Fr
wxp~ zr
td}Üm9}KyTwx�jr3{�pdv+l�yz{�p]}Vy�p�p~ \}Bp�}KnTn`r3}Vt]{�{~lKm9r
¡¢ Tr3t~r(w�y�ps Tr�nTtslK��ts}Km lKt�%�¦ � B�lB¡Ér
�Kr3t3�¢} �x� lK�
p~ zrFv+lKy\{�p]}Vy�p��jozyzvgpswxl�yz{ . � ( (�}Kt~r9}K{s{�lqv
w�}Vp~r3�#¡¢wPps Rr3�q��r3{%lV��p~ Tr)�jl�t~m �^= T � � [ � ? T � � ¦ �  �o\{
�ªps Tr�lKy � �
�joTyzv+p~w�lKyz{�lKy�-~yTlKyT� � /9r3�q��r3{�}Kt~r"w��qr3y�p~wxp��Ç�joTy\vgp~w�lKy\{
�ª{~lF}V��}Kwxy(¡Ér"}Kt~r �qr2} � wxyz�F¡¢wPps (p~ zr�v � }K{s{��P � J �z¤��
¡¢ Twëv] ,w�{Épst~w��bw�} �x� �Ç}9v � }K{s{�lV���joTyzvgpswxl�yz{�ps z}Bp� z}�{¢}Vy�r��Fv+w�r
y�p�tsr
nTtsr3{~r
y�p]}Bp~w�lKy�¦
�0/ k�/R. � sSq)nph�l(� �{ceq)o�j�h�qrj ��l!c@fih�k�h�j�stceq
; w�yTr2}Vt~�Ïv
lKyz{�ps}Ky�p�nTtslKnz}K��}Vp~w�lKydv3}Vy."\r" z}Vyz� � r2�do\{�w�yT�)p~ Tr�{�r
p�lV�Ù�joTyzvgpswxl�yz{ � # c  � . � ( 7�� � � ���JF 	 ( � � �� N � � ¤KT"� � ��Ts}Vyz��( � � !# ¤�¦�7 �  TrF�jozyzvgpswxl�yz{ ¡¢ Tr3t~r �� � }Vtsr9p~ Tr�v+l�yz{�p]}Vy�p4�joTyzv+p~w�lKyz{3�-}Vyz� ��}�{4w�y
v+l�nb���[v+l�yz{�ps}Vy�p�nTtslKnz}K��}Bpswxl�y ��p~ Tr2{�r }Kt~r4} �x� }�{~{~lqv+wë}Bp~r2�Ç¡¢wxp~ �- � /�r3�T�Kr3{3¦GF � �Kr3t~�9�jozyzvgpswxl�y 
 � � # c v3}Vy "\rtsr
nTtsr3{~r
y�p~r2��"b�d}�pst~w�n � r�7���T"�5Ta(WFg�q¡¢ zr
tsr � � � NÚ� � ¤���� � �4�( � �"!# �z}Vyz�


  . � ( � � �  �
7�� � � ���JF 	 ( lVps Tr
ts¡¢w�{~r

�  Trdp~ Tw�t]�óv
lKm9n\l�yTr
y�p (dw�{)yTr3r3�qr2�ó{~l>p~ z}Vp)ps Tr,m9r
r+p�lK��p�¡Él#�joTy\vgp~w�lKy\{�v
}VyÙ"\r(tsr
nzt~r2{�r3y�psr3�ª¦Ù�TlKt
r
	T}Km)n � r��Tv+lKy\{�wë�qr
t�ps Tr v+lq�qr��jt]}V��m)r3y�p

sSv ����� j�m)npq
� � � �  � �4� N �
np�So(n

� � � � é�?�4�L� =
�

( � �����
�5}Vtswë}H" � r � w�{�l�y � ��v+l�yz{�ps}Vy�p-}Bp@(�¡¢ Tr
y)ps Tr¢wxyzwPpsw�} � �B} � oTr�lV� ��w�{iA\�K}Vyz�)w�y)p~ Twë{-v
}�{�r � � {��B} � oTr¢wë{ = �z¦��(wëv+tslV�
�joTyzv+p~w�lKy ��� I�� � c M 7���T ��F+�Ùp~ Trdm)wëv+tslV�Á�joTyzv+p~w�lKyRw�y�psl � (HT.� � �jtslKm.ps TrFps Tr
yT�+"Tt]}Vy\v]  ��wë{ . � ( �O� ��N �b�Ù¡¢ Twëv] 
wë{%t~r3nTt~r2{�r3y�p~r3�U"��Ù7���T N �pT � Fg¦"�(wëv+tslV�Á�joTyzv+p~w�lKy ��� I�� � c M 7���T ��F+�ªp~ zr�m)wëv+tslV�Á�joTyzv+p~w�lKy wxy�p~l � (HT.� � �jt~l�m p~ Tr
r � {~r+�~"Tts}Kyzv]  �Bwë{ . � ( �I� � � = �2¡¢ Twëv] )wë{-tsr
nTtsr3{~r
y�psr3�I"b�M7���T = T � F+¦ �  zr
tsr+�jlKtsrK� ��� I�� � c M 7 ��T ��F 	 ��� I�� � c M 7���T ��F
wë{�r�%�oz} � p~l)p~ Tr%�jozyzvgpswxl�y

. � ( � = � � �A
% lKp~ Tr3t~¡¢wë{�r

¡¢ Twëv] ,w�{¢} � {~l9r�%�oz} � psl9p~ Tr%�jozyzvgpswxl�y". � ( 7Á� � � N �#F 	 = �T¦��Ïp�wë{�p~ zr � }Vp�p~r3t�¡�}���lV��r
	qnTtsr3{s{�w�yT��p~ Tr4�jozyzvgpswxl�y
p~ \}Bp�v+l�t~tsr3{~n`lKyz�T{�psl9}�pst~w�n � rK�Tyz}Km9r � �u7���T N �pT = �KFg¦

� # c¢ z}�{¢}Vy�r��Fv+w�r
y�p�tsr
nTtsr3{~r
y�p]}Bp~w�lKy�"\r2v
}Koz{�r �
a J � � � # cI7��L = �N�� � �e(  � F
a ; lKyz�Kr3{�p�v] z}Vw�yz{�w�y�� # c� z}��Kr�ps Tr%�jlKtsm � . � ( ��� . � ( 7�� � � ���JF � . � ( 7�� � � � �JF 	 ( � . � ( %��b�jl�t�{�l�m9r
�eT �5T�( � �4¦

a �  Tr��jlKoTt¢tsr
nTtsr3{~r
y�p]}Bp~w�lKydt~r(%�oTwxtsr
m9r3y�p]{¢}Vtsr�m9r
p �
��f)f)��� ��� tswx�bwë} � ¦
� npn�j �

7�� � T � � Ta( � F 	 7�� O T"� O T�( O F 
�� �� 7�� � T"� � T�( � 	 ( O F � �  � O T � �  � O7�� � T"� � T�(�F (  7�� � � � � ��� � F 	 ( � 	 ( O T�¡¢ Tr
tsr� �7P7�� � N � O F
	�7�� O N �K�WF � �7 = T � TA%�F lVps Tr
ts¡¢w�{~r

�0c�dgf
c�o(s�j�stceq � 7���HT"�H�!T�( �WF � 7�� O T"� O T�( O F  7�7��� �A� O FJT�7���I�>� O ���H�WF�T(7�7��� � ( O � � �JF 	 ( �WF1Fg¦¬B�r3t~r�wPpwë{É}�{~{~oTm9r3��p~ z}VpG� � �  � �A�  � � �  � � �  � �jlKtG� � �"!# }Kyz�9ps z}Bp�� � % &% � � �L��% &%�� � �% �jl�t�� � � # ¦
� ¹)¢ �t�5���5©��R¡����J��¯&¡����(�t�+�_�W���5�+���!�_©J�6�t�G����¡��_�R�H�^�!�_�(�5¢G�����_�@�_� ì ¤@�¬§¬�5�+���(¢G��¿� �_�5���5���5¡��|���(¡��W�5�����_�@�_� ì �=¨0�(�+���5¢G��¿��� �+�I���5¢ �E�+�(�R¥N�(�5¡¸�+�G���5�����D�_�5������� Sg�_�i�(���t¡��+�G�H���0�G�0§W��¡¸�t�G���	²(¼ ¶5¼Gµ�� � �i�G�)¥N�_�i¿����+�8�¸À�¡��G���W�)�+���+�t�1�6�i� �i�5�G�t��¡¸�t¢ �I�_�8�_�

ì �)¨M�5�+���(¢G��¿�¼^¾&§����¬�+�(�¬�5�G�+¡��5�t�+�G���D�G�D§���¡¸�+�G����°(¼Gµ�¼ Ã

= >



-����#� � ��� t~r3nTt~r2{�r3y�ps}Bpswxl�yz{%r
	Tv
r
nqp ps z}Bp)lV��. � ( % }Kt~r�ozyTwN%�oTr�¦���yb�>p�¡�l,pst~w�n � r3{"wxyÜ¡¢ zw�v]  (P %
tsr
nTtsr3{~r
y�p�. � ( %�¦¬B�lB¡�r3�Kr
t2�br�%�oz} � wxp��Çv
}Ky�{�p~w ��� "\r%psr3{�p~r2�dw�y,oTyTwxp¢p~w�m9rK¦

; w�yTr2}Vt~�Ïv
lKyz{�ps}Ky�p¢nTtslKn\}V��}Vp~w�lKy,v
}KyX"\r)} � {�lFn`r
t~�jlKtsm9r3�,l�y(t~r2} � yboTm{"\r3ts{ � !# ¦��[y,p~ Twë{�v
}K{~rK�zp~ Tr�m9r
r+plKn`r
t]}Bpswxl�ydwë{�{ � w��K �p � ��{�w�m9n � r3t�"\r2v
}Koz{�r%ps Tr
tsr4wë{¢yTl�yTr3r3�dp~l9psr3{�p�¡¢ Tr+ps Tr
t?� O N � � �qw��bw��qr2{?� � N � O r3�Kr
y � �W l�y � �Fp~ z}Vp?� O � � � wP�>� O � � � ¦
� 7 ,�3EDJ8¬�� , 8=��8��E��
 9 7� 8 C�
 -p�.- 7�C.@8�8�@����?D
�[y p~ Twë{4{�r2vgpswxl�y �ª¡�r9��wx��r)}��qr
m�}Kyz� } � ��lKtswPps Tm �jlKt%ps Tr9��| � �jts}Km9r
¡ÉlKt" `¦ �  Tr��qr
m�}Vy\�#} � �Kl�t~wxp~ zm �zyz�T{
p~ zr"�B} � oTr �jl�t�}���wx��r
y�{~�bm0"`l � � � L.}Bp�}F�Kw��Kr3y�{�ozn\r3t~��ts}KnT ,yTlq�qr ? � � � ¦ �  Tr��Tr
m�}Vyz�#} � �KlKtswxp~ Tm w�{
{~wxm9w � }Kt¢p~l�ps Tr r*	b \}Voz{�p~w��Kr } � ��lKtswPps Tm lK�5uqr3vgpswxl�y#�q¦�B�lB¡Ér
��r
t2�qwxy,ps Tr��Tr
m�}Vyz�(} � ��lKtswPps Tm,�qp~ zr4p~t]}��Kr3ts{s} � {
lV�I���¢oz{~r3��p~l,v+lKm9nToTp~r7$�oTm9n>}Kyz�#{~oTm9m�}Vts�d�jozyzvgpswxl�yz{%}Vtsr{"z}�v  b¡É}Kts�T{07jwÁ¦ r�¦x� r2�q�Kr2{�}Kt~r"p~t]}��Kr3ts{~r3���jtslKm
ps}Kt~��r+p�p~lF{~lKoztsv
r(Fg¦8�zoTt~p~ Tr3t~m9lKtsrK�q¡¢ zr
tsr3}K{�w�y�p~ Tr4r*	q z}Voz{�p~w��Kr4} � ��lKtswPps Tm } ��� $�oTm9n(r2�q�Kr2{� z}��Kr4{~lKoTt]v+r2{�lK�
p~ zr%�jlKtsm � "� �T � � �Tw�y�p~ Tr �Tr
m�}Vyz��} � �Kl�t~wxp~ zm8p~ Tr3t~r4}Kt~r�p�¡Él9�Tw 'Hr
tsr
y�p� bwxyz�z{¢lV� $�oTm9n(r3�q��r3{ �

a �[yÜnTtslbv
r3�qozt~r #É}�v  b¡É}Kts�\k�l�m9nToqp~r��Kozm)ne�ToTyzv+p~w�lKyz{3�Ùp~ Trdps}Kt~��r+p"lK��r
��r
ts�P$�ozm)n r3�T�KrÇ��r
yTr3ts}Vp~r2�Rw�{
p~ Tr4�qr3m9}Kyz�Fyzlb�Tr � ? T � � ¦ �  Tr2{�r4$�oTm9n,r3�q��r3{3�b¡¢ Tw�v] �}Vtsr�tsr3v
lKt]�qr3�Fwxydp~ Tr�p]}H" � r � aqU�Z � ^�Q\@���azY
egC �
{�oTm9m�}Vtsw�£
r� TlB¡éps Tr �T}Bp]}! zlB¡ �B} � oTr4}Bp�})�Kw��Kr3ydr*	bn � lq�qr2�ÇyTlq�qr }K'`r2vgp]{Ép~ Tr4�B} � oTr }Vp � ? T � � ¦

a �[y�nTt~lqv
r3�qoTtsr?#�}Kv  b¡�}Vt]�\k�lKm9nToTp~r���oTm9n@�zoTyzvgpswxl�yz{]u�;�<?9�{
��} ��� p~ zr>$�oTm9nÇr2�q�Kr2{5��r
yTr3ts}Vp~r3�9 \}��Kr�ps}Kt��
�Kr+p]{ÙlV�Tps TrÉ�jlKtsm � &H pT � � ¦ �  Tr3{~rE$�ozm)n)r3�T�Kr3{3�B¡¢ Twëv] )}Kt~r�t~r2v+l�ts�qr2�4w�y"ps TrÉps}H" � r � aqU�Z � ^ �K{~oTm9m�}Vtswx£3r
p~ Tr�r*'`r2vgp]{5lV� {s}Vm9r+� � r
�Kr � tsr3} � w�£3}H" � r¢nz}Vp~ z{5�jt~l�m�}%yzlb�Tr � ? T � � � psl � &H �T � � ��¡¢ Tr
tsr _ wë{-ps Tr�nTtslqv+r2�qoTtsr
v+lKy�p]}Vw�yTwxyz� ? ¦

C�w��Kr
y }F�qr
m�}Kyz�(�jl�t�p~ zr)�T}Vps}H zlB¡Å��} � ozr�}Bp�r
	qn � lq�qr3�(yzlb�Tr � ? T � � � ?ÇX U � E K Y �
wë{�v+lKm9nToTp~r3�U"��,nTtslV�

v+r2�qoTtsr"k�lKm9nToqpsr � 	qn � lq�qr3� � lq�qr*�5} � ozrK�T{~ TlB¡¢ydw�yX�Ùwx��oTt~rV:z�q¡¢ Tw�v] , z}�{Ép�¡�l9nT \}K{~r3{ �
7jw�F �  Tr?$�ozm)n#�joTyzv+p~w�lKyz{%w�y � aqU�Z � ^�Q\@���azY
egC }Kt~r)v+lKm9nToTp~r3�u"b�,p~ Tr)nTtslbv
r3�qozt~rL#É}�v  b¡É}Kts�\k�l�m9nToqp~r
�
�KoTm9n@�zoTyzv+p~w�lKyz{3�z{~ TlB¡¢yÇw�yX��w��Kozt~r >T�T�qoTtsw�yT��}{"\}Kv  b¡É}Kts�z{�psts}���r
t]{~} � lK� ���+¦

7jw�w�F �  TrÜm9r
r
p��ÏlB�Kr
t~�[} ��� �Ït~r2} � wx£2}H" � r+�Ïnz}Vp~ z{d�B} � oTr3{ }VtsrÚv+l�m)nzoqp~r2� "b� ps TrÚnTtslqv+r2�qoTtsr k�lKm9nToqpsr*�5} � oTr2{��
�TlKt"��wë{~wPpsr3� � lb�Tr3{3��{~ TlB¡¢y�w�yM�Ùwx��oTt~r =K= ¦��[yFn\}Vt~p~wëv+o � }Vt2��}Vp�p~ zr�r
y\��lV�ªps Tw�{�nTtslqv+r3�ToTt~r�� LBGBA 7 � ? T � � F 
?FX U � E K Y �

¦
�  Tr%�qr
m�}Kyz�Ç} � ��lKtswPps Tm;w�{É}�v3}Kv] Tw�yT�)} � �KlKtswxp~ Tm,��w�¦ rK¦��bp~ Tr��B} � oTr3{ÉlK� � aqU�Z � ^ � E\aqU)U9GVegC � ^ � LBGBA �q}Vy\�

/ @2_KY+WKhdJMhjS���^H@Bf-^@i`GBADazY+W }Vtsr�}Kv3v+oTm�o � }Vp~r2��}Kv+tsl�{s{-�qw '`r3t~r3y�p�v
} �x� {-psl�k�lKm9nToqpsr � 	qn � lq�qr3� � lq�qr*�5} � ozrK¦�� r
m�}Vw�y�ps}Vw�y�ps Tr9wxyb�B}Vtswë}Vy�p�ps z}Bp%�jl�t�r*	qn � lq�qr2��yTlq�qr2{%wxy p~ zr / @3_�YgWKh�JMhMS���^`@Bf-^>i\GBAPazYgW {�r
p3�Hps Tr9m)r3r+p~�ÁlB��r
t~�
} ��� �Átsr3} � w�£3}#" � r
�Án\}Bp~ \{��B} � oTr%wë{�} � t~r2}K�q�F{�p~l�t~r2�Çw�y L�GVA ¦

�  Tr¢nTtslqv+r2�qoTtsr #�}�v  �¡�}Vt]�\k�l�m)nzoqp~r��KoTm9n@�zoTyzv+p~w�lKyz{3�V{� zlB¡¢y)w�y¦�Ùwx��oTt~r?>z�Kwë{5}4�q�byz}Km)wëvg�ÏnTtslK��ts}Km)m9w�yT�
} � �Kl�t~wxp~ zmÅp~ z}Vp�v+lKm9nToTp~r3{ $�ozm)n)�joTy\vgp~w�lKy\{Ù�jt~l�m×r
	qn � lq�qr3��yTlq�qr3{Ùpsl�p~ Tr��qr3m�}Vyz��yTlq�qr � ? T � � �V�jlKt-w�yzv
t~r2}K{��
w�yT� � � � lKyT��r
t4nz}Vp~ z{3¦M$�y>r3�Kr3t~�(wxp~r3ts}Vp~w�lKy>lV�Ép~ Tr�¡¢ Tw � r � lblKnRw�y � wxyzr3{ 2 �54 � 2 � �!4Á� }�yTlq�qr �^? T � � w�{4tsr
m9lB��r3�
�jtslKm.ps TrF¡ÉlKt" � wë{�p2��}Kyz�RnTtslbv
r3�qozt~r���wë{~wPp"wë{ w�yb�Kl) Kr3�#p~l(nzt~lqv+r2{~{"{�l�m)r�nzt~r2�qr3v
r3{s{�l�t ? ��lK� �^? T � � ¦��Ï��p~ Tr
m9r
r
p��ÏlB�Kr
t~�[} ��� �Ït~r2} � wx£2}H" � r+�Ïnz}Vp~ z{���} � ozr�lV� ? �Ùwë{  byTlB¡¢yU7jwÁ¦ r�¦x� ? �Ùwë{5w�y / @2_KY+W h�JMhjS���^`@Vf-^@i\GVADazYgW Fg��p~ Tr3y ? �Ùw�{
w�yz{�r3t�psr3�)w�y�psl%p~ Tr�{�r
p EH@Baqe6'sY / @2_KY+W�X�Y
AxY
L�GV^zh+Qz@��ÉazY
egC ¦R7å�[y�nT z}K{~rI7jw�w�Fg��nTt~lqv
r3�qoTtsr�k�lKm9nToqpsr*�5} � oTr2{1�zlKt"��wë{��
wxp~r3� � lq�qr3{"{�p]}Vt~ps{��jtslKm yzlb�Tr3{%w�y Eª@Baqe1']Y / @2_KY+W�X�Y
AxY+LBGB^\hgQ\@���azY
egC }Vy\�#��l�r2{��jlKts¡É}Kts� ��v+l�m)nzoqp~w�yT�(�B} � oTr3{
�jlKt�{�o\v
v+r2{~{~lKt]{3¦ FF�Ï�Ùps Tr"m9r3r+p��ÏlB�Kr3t��[} ��� �Átsr3} � w�£3}#" � r
�Án\}Bp~ \{5�B} � oTr lK� ? �¢w�{�yTlVp���r+p? byTlB¡¢y��\}¦"`r+p~p~r
t�}VnTnzt~l 	qwx�
m�}Bpswxl�y�p~l � aqU�Z � ^-Qz@���azY+egC 7 ? ��F�w�{�v
lKm9nToqpsr3�u7 � w�yTr2{ 2 � = 4 � 2 �#AH4�Fg¦Ù�Ï� � aqU�Z � ^-Qz@���azY+egC 7 ? ��F�v] z}Vyz�Kr3{3��p~ Tr3y
? �Éwë{¢n � }Kv+r2�,wxy�psl / @2_KYeh,@Ve
	 � JëW]h p~l�"`r nTtslqv+r3{s{~r3� � }Vp~r3t�wxy,ps Tr m�}Vw�y � l�l�n,lV�>#�}Kv  b¡É}Kts�`k�lKm9nToqpsr���oTm9nq�
�Tozyzvgpswxl�yz{
¦ �  zr4yTlq�qr4{�r
p i�JëWgJMhÏY]_ / @2_KY+W }Kv
v
oTm"o � }Vp~r3{�ps Tr4r
	qn � lq�qr3��yTlq�qr2{Ép~ z}Vp� z}��KrD"\r3r
y,nTtslqv+r3{s{~r3�ª¦

�  TrñnTtslqv+r2�qoTtsr #É}�v  b¡É}Kts�\k�l�m9nToqp~r��Kozm)ne�ToTyzv+p~w�lKyz{,r3m9n � lB�q{,ps TrÜnTtslqv+r2�qoTtsr #É}�v  b¡É}Kts�\k�l�m9nToqp~r
�
��oTm9n@�ToTy\vgp~w�lKy\{su�;=<?9�{ p~l#v
lKm9nToqpsrÇ{~oTm9m9}Kt~� r3�q��r3{4l�yÜ�qr
m�}Kyz�ª¦Q#�}Kv  b¡É}Kts�`k�lKm9nToqpsr���oTm9n@�ToTy\vgp~w�lKyT�
{]u�;�<?9�{¢wë{¢p~ zrU-~�qo\} � /9lV�8�Tl�t~¡�}Vt]�\k�lKm9nToTp~r���oTm9n@�zoTyzvgpswxl�yz{]u�;�<?9�{
�z¡¢ Tw�v] �}KnTn`r3}Vt]{�w�yu�Ùwx��oTt~r"�T¦�#É}�v  ��
¡�}Vt]�\k�lKm9nToqpsr���oTm9n@�Tozyzvgpswxl�yz{su�;�<?9�{-{�p]}Vt~ps{��jtslKm p~ Tr�r
	qwPp�yTlq�qr�lV�ª}4nTtslqv+r2�qoTtsr�}Vyz�)nTtslK��t~r2{~{~wx��r � � v+l�m��
nToqpsr3{A$�ozm)n��joTy\vgp~w�lKy\{��jlKt � lKyT��r
t�}Kyz� � lKyz�Kr
t¢{s}Vm9r+� � r
�Kr � t~r2} � wx£2}H" � r%nz}Bps z{ � r2}K�qw�yT�)p~l9ps Tr4r
	qwxp¢yTlq�qrK¦
��y � w  KrD�TlKts¡�}Vt]�\k�lKm9nToqpsr���oTm9n@�Tozyzvgpswxl�yz{su�;�<?9�{
�&#�}�v  �¡�}Vt]�\k�l�m)nzoqp~r��KoTm9n@�zoTyzv+p~w�lKyz{]u�;�<�9�{-wë{�}#" � r

p~l,m�}K �r�o\{�r)lV��}Fpsr3v] TyTw&%�oTr)�jlKt -~{~ Tl�t�p~�Ïv
wxt]v+oTwxp~w�yT�K/�p~ zr9v
lKm9nToqp]}Bpswxl�y#lV��{�ozm)m�}Kt~�,�joTy\vgp~w�lKy\{ � #Ér3v
}Koz{~r
. � ( %:w�{Çp~ Tr � r2}K{�pdr � r3m)r3y�pdlV�"p~ Tr>�qlKm�}Vw�yélK� m)wëv+tslV�Á�joTyzv+p~w�lKyz{3��wx� #�}Kv  b¡É}Kts�`k�lKm9nToqpsr���oTm9n@�ToTy\vgp~w�lKyT�
{]u�;�<?9�{�r3�Kr3t��qwë{sv+lB�Kr3ts{�} $�oTm9n>r3�q��r�¡¢ zl�{~r�{~lKoTt]v+r�w�{�lV��p~ Tr��jlKtsm � ? T � � [ � &  T � � � �Hps Tr
tsr)w�{�yTl�yTr
r2�
p~l nTtslbv
r3{s{�}Kyb� m9lKtsrO$�ozm)nór3�q��r3{"p~l>yTlq�qr � &  T � � � ¦ �  Tr3t~r
�jlKtsrK��lKyÚ�Tw�{sv+lB��r
tswxyT��{~ozv]  }VyÜr2�q�Kr��>#É}�v  ��
¡�}Vt]�\k�lKm9nToqpsr���oTm9n@�Tozyzvgpswxl�yz{su�;�<?9�{�wxyz{~r
t~ps{-p~ Tr $�ozm)nF�joTyzvgpswxl�y . � ( %éw�y�psl � aqU�Z � ^ 7 � "  T � � [ � &  T � � � F
}Vy\�#w�y�p~l�p~ Tr�¡ÉlKt" � wë{�p�7 � w�yTr3{ 2 � :!4 � 2 � = 4�Fg¦��Tozt�ps Tr
tsm9lKtsrK�ª¡¢ Tr3yR}�$�oTm9nRr3�T�Kr � ? T � O � [ � &  T � � � w�{�p]}K Kr3y

�K�



���K®����¬��
��� î�Ì � � ��c � Ð~Ô � ���b¨`� µsÕK³�½D¸V»�µ]»)²[¼�³qµs¶�È
¶�´3³�°
+-, � Þ�.�á`Ô � � �b¨H� º�´
Ã�½Dµ¢¸ Æ�� ¼�Ä4³ Æ ¼�¹�·sº�±D¸2¹�² ��� � ¶�µs²[µs¶�Ê�µg»�´3·s¶�¸3²[²É·g´
½P½D² �#�

�	��� « �  � ��� �« � � ��Ô $ �b¬ ´
½D½b�������� � �~Î����n�C����²[¼�·�°�º�°b´+ºN��¸B·]·s¼�¶�²�±P¹�³�¶�¸B·]µ]»�¼�¶�µ��9´3¹b»�� � ���:!$#&%$')(N* � �
+-, � Þ�.�á Ì��� � ��� � �A/B���n�C���[Ð�îD254�þ 6

� �
=>, �!� ä3æ�ß?.�á`Ô � � �b¨H� º�´3Ã�½Dµ¢¸ Æ�� ¼�Ä4³ Æ ¼�¹�·sº�±D¸2¹�² ��� � ¶�µs²[µs¶�Ê�µg»9´
·s¶�¸2²[²�·g´
½P½D² �#�

�	��� « �  � ��� �« � � ��Ô $ �b¬ ´
½D½`·]¸
¶[¶�µ]²[³q¸2¹�»�±D¹�È%·]´3½D½ËÀå¶�µ~º�¼�¶�¹9³�´3±Ë¶�²�Ì�7M��92Ð�´3¹b»"� � �L�:!$#&%$')(N* � �
=>, ��� ä3æ�ß?.�á Ì���7M��� � �0/B��98�����[Ð îD254�þ 6

� �
û ä2êjÔ ����b¨H � º�´
Ã�½Dµ¢¸ Æ ¹�¸V»�µ¢Ê3´3½D¼�µs² ��� � ¶�µ]²[µs¶�Ê�µg»)´3·s¶�¸3²[²�·g´
½D½P² �#�

�	��� « �  � ��� �« � � ��Ô $ �b¬ ´
½D½�Xt! � � ���
û ä2êÁÌ���XR��(K�[ÐÙÔ î �
$ ��¬ ´
½P½��:!;# ���
û ä2êÁÌ���XR�����[ÐÙÔ îD6

� � � �
�¢ÝgüBì~âJG�èëã�F	��áqÝ�
 á��ä3ê ,bì~â2Ô � � �b¨H� ¹�¸V»�µ¢²[µsº ��� � ¶�µ]²[µ~¶�Ê�µg»9´
·s¶�¸2²[²�·g´3½D½D² �#�

�	��� « �  � ��� �« � � ��Ô �¢ÝgüBì~âJG�èëã�F	��áqÝ�
 á��ä3ê ,bì~â¢Ô î<'J��XR�L(���� X�!�� � *
+-, � Þ�.�á��qÝ��K,�ì~æ�ßqÔ ����b¨H � º�´
Ã�½Dµ¢¸ Æ�� ¼�Ä4³ Æ ¼�¹�·sº�±D¸2¹�²

�	��� « �  � ��� �« � � ��Ô $ �b¬ ´
½D½�X d ! � d ���
+-, � Þ�.�á��qÝ��K,�ì~æ�ßTÌ�X d ÐÙÔ î3254�þ 6

� �
E5ä3ã�F0G)Ý3æLH�Iªèëâ�ã]Ô � ���b¨H � ²[µsºgÎ�±D¹�±Dº�±P´
½P½ËÂ)µ]Ä4³�º�Â
�¢ÝgüBìeG9Ý
æLH�Iªèëâ�ãsÎ =qÝ8,Væ[Û�ì �¢ÝgüBì~â���ìsêPì û ä
á�ã��qÝ��b,bì~æ�ßHÎ��\è�â�è�ã�ì�ü ��ÝgüBì~â2Ô � � �b¨H� ¹�¸V»�µ¢²[µsºgÎ�±D¹�±Ëº�±P´3½D½ËÂ9µ]Ä4³KºÁÂ

� ¬��z®������`¬�� øÙ¸3Ä4³�¼Kº�µg÷ ÕK³�½P¸V»Kµg»���¸V»�µ���´3½D¼�µ�Ì�� X � ���[Ð
¨���� �	�

��´3·��B¿-´
¶�»�øÙ¸2Ä4³�¼�º�µ?�2¼�Ä4³p��¼�¹�·sº�±D¸3¹�²gÌ�� X � ���[Ð
øÙ¸2Ä4³�¼Kº�µ���´3½D¼�µ]²���¸3¶ �É±D²[±Ëº�µg»��É¸V»�µs²gÌåÐ
$ �b¬ ´3½D½�X�db!��\èëâ�èëã�ì[ü �¢ÝgüBì~â � �

+-, � Þ�.�á��qÝ��K,�ì~æ~ßzÌ�X d Ð�Ô îD254�þ 6
� �

� � �

�Ùw��KoTtsrV: �8�  Tr4�qr3m9}Kyz�,} � �Kl�t~wxp~ Tm,¦

�T=



� ¬��z®������`¬�� �Ù´3·��V¿�´
¶�»�øÙ¸2Ä4³�¼Kº�µ?�2¼�Ä4³p��¼�¹�·sº�±D¸2¹�²gÌ�� X � �J�[Ð
¨���� �	�

� ö
	 =bÝ8,Væ[Û�ì �¢ÝgüBì~â���ìsêPì û ä3á�ã��qÝ��K,�ì~æ�ß�Ô î3U
� ý)	 �zèëâ�èëã�ì[ü �¢ÝgüBì~â¢Ô î3U
� � 	 �¢ÝgüBìeG)Ý3æ�H�I èëâ�ã5Ô î<'�� XR� �J�L*
� ÿ8	 +-, � Þ�.�á��qÝ��K,�ì~æ~ßzÌ�� XR� ���[ÐÙÔ îVO �
� ò)	 Q ) � ��� ��ÝgüBìeG)Ý3æ�H�I èëâ�ãTSîVU ���
� �M	 �Kµ]½Dµ]·sº�´
¹b»"¶�µsÄ4¸
Ê2µ¢´3¹�µsÕK³�½D¸V»�µg»VÀåÈ3¶�´3³�°9¹�¸V»Kµ]��XR����� Æ ¶�¸3Ä ��ÝgüBìeG)Ý3æ�H�I èëâ�ã
� ï)	 ���V«\[ î&+-, � Þ�.�á��qÝ��K,�ì~æ�ßTÌ���XR�����[Ð
� � 	 © Q � «g®�) Ì�X\Ð
� Z 	 ®2b©
� XÇ±D²�´�¶�µsº�¼�¶�¹KÀ�²[±Ëº�µ�¹�¸V»�µ¢¸ Æ ´�·g´3½D½z¹�¸V»KµT7�±D¹ �`Î�·g´3½D½D±D¹�È ´�³K¶�¸B·]µg»K¼�¶�µT^VÔ
� ö*')	 E5ä3ã�F0G)Ý3æ�H�I èëâ�ã-Ô îDU
� ö2ö�	 $ �b¬ µg´3·�°_���\²[¼�·�°�º�°b´+º`� f a �L���@�0/B��X0�g���K!_c d ���
� ö+ý?	 � ¶�¸2³�´3È�´+º�µ�Ì�� f?a���� � �0/B� f)a8��� � �~ÎeO �KÐ � �
� ö � 	 �Ù´3·��V¿�´
¶�»�øÙ¸2Ä4³�¼Kº�µ?�2¼�Ä4³p��¼�¹�·sº�±D¸2¹�²��e� � � ²gÌåÐ
� ö]ÿM	 $ �b¬ µg´3·�°_� � ²[¼�·�°�º�°b´+º�fÉî ��78�g� � �0/1��XR�L�J�K!$cmd � �
� ö+ò?	 ��±P²[±Ëº+Ì���7M�L� � �~Î�� XR� ���~Î [ iNh5ügçBì�.�áqÌ f
Ð[Ð � �
� ö��)	 $ �b¬ µg´3·�°_���\²[¼�·�°�º�°b´+º [ �zîk=>, ��� ä3æ~ß�.�áªÌ���7M�������0/1��XR�����[ÐlSîD254�þ 6 ���
� ö+ï?	 ��±P²[±Ëº+Ì���7M�L���@�~Î�� XR� ���~Î [ i [ �ëÐ[Ð � � � � �H®3b©
�
� ö � 	 ®2b©
� XÇ±D²5º�°�µ�²Ïº�´
¶[º�¹�¸V»Kµ�¸ Æ �\Ô
� ö Z 	 $ �b¬ µg´3·�°9·g´
½D½`¹�¸V»KµT7�º�°�´
º�·g´3½D½D²A� ���
� ý#')	 $ �b¬ µ]´3·�°$� � ²[¼�·~°"º�°b´+ºlf�î&��78��� � �0/o��XR�����b!_c d ���
� ýVö�	 ��±P²[±Ëº+Ì���7M�L���@�~Î�� XR� ���~Î [ iNh5ügçBì�.�áqÌ f
Ð[Ð � � � � �H®2b©
�
� ý2ý?	 ��� $  ����« Ô
� ý � 	 $ �b¬ µg´
·~°_fÉî&���n�C���@��²[¼�·~°"º�°b´
º`�����������A/1��X0�g���K!$c d ���
� ý
ÿM	 �É±D²[±Ëº+Ì����n��� � �~Î�� XR� ���~Î [ iNh�ü]çBì�.�áqÌ f
Ð[Ð � � � � �`®2b©
�
� ý2ò?	 � � �>© Q � «]®#) � �

� � �

� ¬��z®������`¬�� ��±D²[±Dº+Ì�X�d��?� XR� �J��� [ Ð
¨���� �	�

� ý��)	 � $KX�dK! �¢ÝgüBì~âJG�èëã�F	��áqÝ�
 á��ä3ê ,bì~â «
)�� �
� ý2ï?	 � ¹�²[µs¶[ºNX�d�±P¹Bº�¸"=qÝ8,Væ[Û�ì �¢ÝgüBì~â���ìsêPì û ä
á�ã��qÝ��b,bì~æ�ß
� ý � 	 ���ë©
�
� ý Z 	 ��$�X�dlS!��\èëâ�èëã�ì[ü �¢ÝgüBì~â «
)�� �
� � ')	 � ¹�²[µ~¶[ºNX d ±D¹Bº�¸ �zèëâ�èëã�ì[ü �¢ÝgüBì~â ,
� � ö�	 ���V«\[ � î [ p;+-, � Þ�.�á��qÝ��K,�ì~æ�ßTÌ�X d Ð
� � ý?	 ��$ [ � Sî&+-, � Þ�.�á��bÝ��K,�ì~æ~ßzÌ�X�dÏÐ «*)�� �
� �(� 	 +-, � Þ�.�á��bÝ��K,�ì~æ~ßTÌ�X�d[ÐÙÔ î [ �
� � ÿM	 � ¹�²[µ~¶[ºNX d ±D¹Bº�¸��¢ÝgüBìeG)Ý3æLH�Iªèëâ�ã , ,

� � �

��w��Kozt~rV> � 9� z}K{~r���lK��p~ zr �qr
m�}Vy\��} � ��lKtswPps Tm,¦

7���o�	qw � wë}Vts�FnTtslqv+r2�qoTtsr�9�t~l�nz}V��}Bpsr�wë{��Kw��Kr
y�w�y �Ùw��KoTtsr =3� ¦ F

���



� ¬��z®������`¬�� �Ù´3·��V¿�´
¶�»�øÙ¸2Ä4³�¼Kº�µ?�2¼�Ä4³p��¼�¹�·sº�±D¸2¹�²��e� � � ²gÌåÐ
¨���� �	�

� ö
	 Q ) � ��� E�ä3ã�FRG9Ý3æ�H�I è�â�ãTSîVU � �
� ý)	 �Kµ]½Dµ]·~ºÉ´
¹b»�¶�µsÄ4¸
Ê2µ�´3¹)±Dº�µsÄW��X0�g� ê �A/B� f
�e�g� � � Æ ¶�¸2ÄYE5ä3ã�F0G)Ý3æ�H�I èëâ�ã
� � 	 ���V«\[ î&+-, � ÞJ.�á Ì���X0�g� ê ��/B� f � ��� � �[Ð� ÿ8	 ��$ +-, � ÞJ.�áªÌ��� � �g(��0/1� f � ��� � �[ÐlSîD254�þ � ¸3¶�X�îD � ´
¹b»"� ê îP( «
)�� �
� ò)	 © Q � «g®�) Ì�X\Ð
� �M	 ®2b©
� XÇ±P²�´�¶�µ~º�¼�¶�¹�Àå²[±Ëº�µ�¹�¸V»�µ¢¸ Æ ´�·g´3½D½�7�±D¹]�`ÎK·g´3½D½D±D¹�È ´�³K¶�¸B·]µg»K¼�¶�µT^VÔ
� ï)	 $ �b¬ µg´3·�°_� m ²[¼�·�°�º�°�´
º\� f a ��� m �0/B��X0�L� ê �K!_c d ���
� � 	 � ¶�¸2³b´
È�´+º�µ�Ì�� f a �g� m �0/1� f a ��� m �~ÎeO �KÐ � �
� Z 	 $ �b¬ µg´3·�°_� m ²[¼�·�°�º�°�´
º f�î ��7M��� m �A/1��XR��� ê �K!$c d � �
� ö*')	 � ¶�¸2³b´
È�´+º�µ�Ì���78��� m �0/o� f
�J��� � ��� [ i�h5ügçBì�.�áqÌ f
Ð[Ð � �
� ö2ö�	 $ �b¬ µg´3·�°_� m ²[¼�·�°�º�°�´
º [ m îk=e, �!� ä3æ�ß�.�á Ì���78��� m �0/B��X0�L� ê �[Ð SîD254�þ 6 ���
� ö+ý?	 � ¶�¸2³b´
È�´+º�µ�Ì���78��� m �0/o� f
�J��� � ��� [ i [ m Ð � � � � �`®2b©
�
� ö � 	 ®2b©
� XÇ±P²-º�°�µ�²Ïº�´
¶[º�¹�¸V»Kµ¢¸ Æ �`Ô
� ö]ÿM	 $ �b¬ µg´3·�°9·g´
½P½\¹�¸V»Kµ 7�±D¹_^�º�°�´
º5·g´
½D½P²A�)¿5±Ëº�°9·]¸
¶[¶�µ]²[³q¸2¹�»�±D¹�È%¶�µ~º�¼�¶�¹�Àå²[±Ëº�µ�¹�¸V»�µT9 ���
� ö+ò?	 $ �b¬ µ]´3·�°_� P ��� � ²[¼�·�°�º�°�´
º`��7M�L� � �0/1��XR�L� ê �b!;c d ´3¹�»n� f
����� � �0/o��9M�g� P �K!_c d ���
� ö��)	 ���V«m[ � îDh�ü]çBì�.�áqÌ���78��� � �A/1��X0�g� ê �[Ð-´3¹b»
� ö+ï?	 [ P îDh�ü]çBì�.�áqÌ�� f � �L� � �0/1��98�g� P �[Ð�´3¹�»� ö � 	 [ �Tî�Ì [ P i [ i [ � Ð�p;=e, ��� ä
æ~ß�.�á Ì���78��� � �0/B��98�g� P �[Ð� ö Z 	 ��$ [ � Sîk=e, �!� ä3æ�ß�.�áªÌ���78�L� � �0/B��98��� P �[Ð «
)�� �
� ý#')	 =e, ��� ä
æ~ß�.�á Ì���78��� � �A/B��98��� P �[Ð�Ô î [ �
� ýVö�	 $ �b¬ µg´3·�°_� m ²[¼�·~°"º�°b´
º [ m î +-, � Þ�.�áªÌ���98�g� P �0/1� f?a �L� m �[ÐlSîD254�þ 6 ���
� ý2ý?	 � ¶�¸2³�´3È�´+º�µ�Ì���78��� � �0/o� f a �g� m �~Î [ m i [ � Ð � � , � � � � � � �`®2b©
�
� ý � 	 ��� $  ����« Ô
� ý
ÿM	 $ ��¬ µg´
·~°$f�î&���n�C� m �Ù²[¼�·�°�º�°b´+º\���n�g� m �0/B��X0�g� ê �K!$c d ���
� ý2ò?	 � ¶�¸2³�´3È2´
º�µ�Ì������L� m �0/1� f
����� � �~Î [ iNh5ügçBì�.�áqÌ f
Ð[Ð � � � � �H®2�©
�
� ý��)	 � � � © Q � «g®�) � � ,

� � �
� ¬��z®������`¬���� ¶�¸2³�´3È2´
º�µ�Ì���XR��� ê �0/1� f
����� � ��� [ Ð¨���� �	�
� ý2ï?	 � �K«m[ �Tî [ pt+-, � ÞJ.�á Ì���X0�g� ê ��/B� f � �L� � �[Ð
� ý � 	 � $ [ �TîD254�þ ��´3¹�»$� ê îP( «*)�� �rXdÔ îD�� ,
� ý Z 	 � $ [ �bSî&+-, � Þ�.�áªÌ���XR��� ê �0/B� f������ � �[Ð «
)�� �� � ')	 +-, � Þ�.�áHÌ���X0�L� ê �A/B� f
�e�g� � �[Ð�Ô î [ �
� � ö�	 � ¹�²[µs¶[º`��XR�L� ê �0/1� f � ��� � �Ù±D¹Bº�¸ E�ä
ã�F0G9Ý
æLH�Iªèëâ�ã ,

� � �

��w��Kozt~r =3� �¬�  Tr4} � �KlKtswxp~ Tm8psl�v+lKm9nToTp~r $�oTm9n��joTyzv+p~w�lKyz{��jl�t�{~}Km9r+� � r3�Kr � tsr3} � w�£3}#" � r%nz}Vp~ z{�l�y��Tr
m�}Vyz� ¦

lKoTp lV��p~ Tr�¡ÉlKt" � wë{�p¦7 � w�yTr 2 AH4�Fg�Ùwxp"w�{ nTt~lqv
r3{s{�r2�#l�y � � wP�¢wxp"wë{4wPp]{�r � �¢lK��ps Tr��jlKtsm � "� pT � � [ � &� �T � � � �ÙlKt wx�
� aqU�Z � ^ 7 � "� �T � � [ � &H �T �K� � F�� . � ( %�¦

95tslqv+r2�qoTtsr-k�l�m)nzoqp~r��5} � oTr3{6�Tl�t ��w�{~wPpsr3� � lq�qr3{3�2{~ TlB¡¢y%w�y��Ùw��KoTtsr =K= �3v
lKm9nToqpsr3{ m9r3r+p��ÏlB�Kr3t��[} ��� �Átsr3} � w�£3}#" � r
�
nz}Vp~ z{"��} � ozr3{ w�yÜ},m�}VyTyzr
t�{~w�m)w � }Vt4psl�nTtslbv
r3�qozt~rdk�l�m)nzoqp~r��5} � oTr3{"lV�?�Ùwx��oTt~rd�q¦XB�lB¡Ér
�Kr3t3��p~ Tr3t~rd}VtsrF}
yboTm0"`r
t¢lK���Tw 'Hr
tsr
yzv
r3{ �

a k�lKm9nToqpsr*�5} � oTr2{1�zlKt"��wë{�wxp~r2� � lq�qr2{�{�p]}Vt~ps{9�jtslKm p~ Tr#{~r+pFlK�4yTlq�qr3{ Eª@Baqe1']Y / @2_KY+W�X�Y
AxY+LBGB^\hgQ\@���azY
egC �
ts}Vp~ Tr3t�ps z}Vy��jtslKm8ps Tr {~wxyT� � r%r*	bn � lq�qr2�dyzlb�Tr � " � ä3èëá T � � ¦

a k�lKm9nToqpsr*�5} � oTr2{1�zlKt"��wë{�wxp~r2� � lq�qr2{�l�y � �(v
lKm9nToqpsr3{���} � ozr3{��jlKt�p~ Tr)yTlq�qr3{�w�y i�JëWgJMh[Y]_ / @2_KY+W ¦ �  Twë{�w�{
�qlKyTr%w�y,lKt]�qr
tÉp~l��qr2v+tsr3}�{�r�p~ zr4t~oTyzyTwxyz��pswxm9r%�jl�t¢nTt~lqv
r3{s{�w�yT�9}){~w�yT� � r4�qr
m�}Vy\�ª¦

a k�lKm9nToqpsr*�5} � oTr2{1�zlKt"��wë{�wxp~r2� � lq�qr2{5w�y���l � �Kr2{5lKy � �9lKyzr�nT z}�{�r�¦��[y�v+l�y�psts}�{�p2�bk�l�m)nzoqp~r��5} � oTr3{� z}K{�p�¡Él
nT z}K{~r3{ � w�y)p~ Tr?�zts{�p�nT \}K{~r¢wPp�v
lKm9nToqpsr3{-m9r3r+p��ÏlB�Kr3t��[} ��� �Átsr3} � w�£3}#" � r
�Án\}Bp~ \{ �B} � oTr3{-�jlKt�} �x� v3} ��� }Vy\��{�p]}Vt~p
yTlq�qr3{��Vw�y"ps Tr¢{�r2v+lKy\� nT z}�{�r�wxp5v+lKm9nToTp~r3{Ùm9r
r
p��ÏlB�Kr3t��[} ��� �Ïtsr3} � w�£3}H" � r
�Ánz}Vp~ z{H�B} � oTr2{Ù�jlKt-} ��� lVps Tr
t�yTlq�qr2{
¦

- $|h�dgfi�Sn��0/�1 k�lKyz{~w��Tr
tªps Tr�v3} ��� k�lKm9nToTp~r � 	qn � lq�qr2� � lq�qr��5} � oTr�7 � ? �@T.� � FH�jl�t p~ zr�r
	qn � lq�qr3� �Kt]}VnT 4{~ TlB¡¢y
w�y �Ùw��KoTtsrVAz¦ �  Tr%�jl ��� lB¡¢wxyT� $�oTm9n�}Kyz�,{�oTm9m�}Vts�F�jozyzvgpswxl�yz{�}Vtsr4v+l�m)nzoqp~r2� "�� #�}Kv  b¡É}Kts�`k�lKm9nToqpsr�9-}Bps q�

� �



� ¬��z®������`¬�� øÙ¸3Ä4³�¼Kº�µ��Ù´
½D¼�µ]²���¸
¶ �É±D²[±Ëº�µg»���¸V»�µ]²gÌåÐ
¨���� �	�

� ö
	 �¢ÝgüBìeG)Ý3æ�H�I èëâ�ã5Ô î&=bÝ8,Væ[Û�ì �¢ÝgüBì~â���ìsêPì û ä3á�ã��qÝ��K,�ì~æ�ß
� ý)	 Q ) � ��� ��ÝgüBìeG)Ý3æ�H�I èëâ�ãTSîVU ���
� � 	 �Kµ]½Dµ]·~ºÉ´
¹b»�¶�µsÄ4¸
Ê2µ�´3¹)µsÕK³�½D¸V»�µg»VÀåÈ3¶�´3³�°)¹�¸V»�µ:��XR����� Æ ¶�¸3Ä���ÝgüBìeG)Ý3æ�H�I èëâ�ã
� ÿ8	 ���V« �%î û ä2ê�Ì���XR�����[Ð
� ò)	 © Q � «g®�) Ì�X\Ð
� �M	 ®2�©
� XÇ±D²É´�·g´3½D½z¸2¹_^�±P¹m�)¿5±Ëº�°�´�·]¸
¶[¶�µ]²[³q¸2¹�»�±D¹�È%¶�µ~º�¼�¶�¹�Àå²[±Ëº�µ�¹�¸V»�µT9VÔ
� ï)	 $ �b¬ µg´3·�°_� � ²[¼�·�°�º�°�´
º fÉî&��XR�����0/1���a �L� � �b!_c\d � ���a ��� � �K!��zèëâ�èëã�ì[ü �¢ÝgüBì~â ���
� � 	 � ¶�¸3³b´
È�´
º�µ �Ù´
½P¼�µ Ì��� a �L���@���Lh�ügçBì�.�ábÌ f3ÐsÌ �KÐ[Ð � �
� Z 	 $ �b¬ µg´3·�°_� � ²[¼�·�°�º�°�´
º fÉî&��XR�����0/1��9M��� � �K!_c\d � ��98��� � �b! �zèëâ�èëã�ì[ü �¢ÝgüBì~â ���
� ö*')	 � ¶�¸3³b´
È�´
º�µ �Ù´
½P¼�µ�Ì���98�g�����~Î>h�ü]çBì�.�áqÌ f
ÐsÌ �KÐ[Ð � �
� ö2ö�	 $ �b¬ µg´3·�°_� � ²[¼�·�°�º�°�´
º [ îk=e, �!� ä3æ�ß�.�áªÌ���XR�����0/o��98�C� � �[ÐlSîD254�þ 6 � ��98�g� � �K!��zèëâ�èëã�ì[ü �¢ÝgüBì~â ���
� ö+ý?	 � ¶�¸3³b´
È�´
º�µ �Ù´
½P¼�µ�Ì���98�g� � �~Î [ Ì �KÐ[Ð � � � � �`®2b©
�
� ö � 	 ®2�©
� X9îVf � Ô ©�� � � � � �H®2�©
�
� ö]ÿM	 ��� $ ����« Ô
� ö+ò?	 $ �b¬ µ]´3·�°r���n��� � �Ù²[¼�·�°�º�°�´
º f�î ��XR�����0/B���n��� � �b!;c\d � ���n�g� � �b! �zèëâ�èëã�ì[ü �¢ÝgüBì~â ���
� ö��)	 � ¶�¸3³b´
È�´
º�µ �Ù´
½P¼�µ�Ì����n�L�����~Î5h�ügçBì�.�ábÌ f3ÐsÌ �KÐ[Ð � � � � �H®3b©
�
� ö+ï?	 � � �R© Q � «]®#) � �
� ö � 	 �¢ÝgüBì~âJG"èëã�F ��ábÝ�
 á ��ä2ê ,�ì~â�Ô î �¢ÝgüBì~âJG�è�ã�F ��áqÝ 
�á��ä2ê ,�ì~â�% �\èëâ�èëã�ì[ü �¢ÝgüBì~â

� � �

� ¬��z®������`¬���� ¶�¸2³�´3È2´
º�µ���´3½D¼�µ2Ì�X d �	�KÐ
¨���� �	�

� ö Z 	 � �K« ���bî
� p����4ÁÌ�X d Ð
� ý#')	 � $�����Sî û ä2ê�Ì�X d Ð «
)�� �
� ýVö�	 û ä2ê�Ì�X d Ð-Ô î����
� ý2ý?	 � ¹�²[µs¶[ºNX d ±P¹Bº�¸���ÝgüBìeG)Ý3æ�H�I èëâ�ã ,

� � �

�Ùw��KoTtsr =K= � 9� z}K{~r%���ÉlV��ps Tr �qr3m9}Kyz�,} � �Kl�t~wxp~ Tm,¦

� A



�Tozyzvgpswxl�yz{ �
� aqU�Z � ^-Qz@���azY+egC 7 � ? �@T.� � F  . � ( �
� aqU�Z � ^-Qz@���azY+egC 7 � ? � T.� � F  . � ( �
� aqU�Z � ^ 7 � &  T.� � [ � &  T.� � F  . � ( �
� aqU�Z � ^ 7 � ? >�T"� � [ � &  T.� � F  . � ( N � � � �ó�
� aqU�Z � ^ 7 � ? :�T"� � [ � &  T.� � F  . � ( N � �D7 � � � FE�ó�  . � ( N � � � � =
� aqU�Z � ^ 7 � ? �pT"� � [ � &  T.� � F  . � ( N � � � � =
� aqU�Z � ^ 7 � ? � T"� � [ � &  T.� � F  . � ( N � � � � =
� aqU�Z � ^ 7 � ? ��T"� � [ � &  T.� � F  . � ( N � � � �ó�
� aqU�Z � ^ 7 � ? A@T"� � [ � &H �T.� � F  . � ( N � � � �ó�
� aqU�Z � ^ 7 � "� �T"� � [ � &H �T.� � F  . � ( N � � � �ó�

E`aqU�U�GBegC � ^ 7 � ? = T � � [ � ? � T.� � F  . � ( N >
� aqU�Z � ^-Qz@��ÉazY
egC 7 � ? = T � � F  . � ( N >

�  Tr%�jl �x� lB¡¢wxyz���B} � oTr2{¢}Vtsr%v
lKm9nToqpsr3�."b��k�lKm9nToTp~r*�5} � ozr3{6�TlKt"��wë{~wPpsr3� � lb�Tr3{
L�GVA 7 ? � T.��F  N >
L�GVA 7 ? �@T.��F  N >

2
�  Tr4tsr3}��qr
t�m�}��Ç¡ÉlKyz�Tr
t¢¡¢ b��k�lKm9nToTp~r*�5} � ozr3{6�TlKt"��wë{~wPpsr3� � lb�Tr3{¢wë{�v
} �x� r3�dpslFv+lKm9nToTp~r4�B} � oTr3{¢�jlKt GBAMA

�bw�{~wxp~r3��yTlq�qr2{
�q¡¢ zr
y ?ÇX U � E K Y �
v
}Ky�{~w�m)n � ��"`r v+l�m9nToqp~r2�,}K{

E�� G EH@Baqe6'sY / @2_KY+W�X�Y
AxY
L�GV^zh+Qz@��ÉazY
egC
� aqU�Z � ^�Q\@���azY
egC 7 ? � FJ7 LBGBA 7 ? � F1F 7 =3� F

}Bp�ps Tr4r
yz�dlV�A#�}Kv  b¡É}Kts�`k�lKm9nToqpsr���oTm9n@�ToTy\vgp~w�lKy\{
¦ �  Twë{¢{�w�m9n � r3t¢v+lKm9nToTps}Bpswxl�y�v3}Vy."\r4n`r
t~�jlKtsm9r3�ÇwP�Ùp~ Tr
�Kl�} � wë{�}Vy(} � ��lKtswPps Tm8ps}Kw � lKtsr3�dpsl9p~ Tr%p]}K{  ÇlV�-}Vy\{�¡Ér
tswxyz�9} WgJM^bIVAxY �qr
m�}Kyz�ª¦ �  zr } � �KlKtswxp~ Tm }�{¢nTtsr3{~r
y�p~r2�
wë{"p]}Vw � l�t~r2�>�jlKt�"`r+p�psr
t9n`r
t~�jlKtsm9}Kyzv+rÇlKyó} W
YaE
azY
^�']Y lK���qr3m9}Kyz�T{ � 95tslqv+r2�qoTtsr�k�lKm9nToqpsr*�5} � oTr2{1�zlKt"��wë{�wxp��
r3� � lq�qr3{Éwë{Éwxyb�Kl) Kr2�)p~l)m9}& Kr%{�ozt~r�p~ z}Vp�ps Tr%m)r3r+p~�ÁlB��r
t~�Ï} �x� �Átsr3} � w�£3}#" � r+�Ïnz}Bps z{Ù��} � ozr�wë{G �yzlB¡¢y��jlKt¢} ��� yTlq�qr3{
�bw�{~wxp~r3� �qoTtswxyz�Fp~ zr9v3} ��� l�y #�}Kv  b¡�}Vt]�\k�lKm9nToTp~r���oTm9n@�zoTyzvgpswxl�yz{3¦%k�lKy\{�r(%�ozr
y�p � �K�HlKy>{�o@"z{�r(%�oTr
y�p�v3} ��� {�p~l
#�}Kv  b¡�}Vt]�\k�lKm9nToqpsr���oTm9n@�Tozyzvgpswxl�yz{ W psl"{s}Bp~wë{��j� � }Bpsr
t��Tr
m�}Vyz�z{ W ps Tr3{~r�yTlq�qr2{�yzr
r3�9yzlVp
"`r�tsr+�Ï�bw�{~wPpsr3�ª¦

$�oTt��Tr
m�}Vyz�(} � ��lKtswPps Tm wë{��qr2{�w��Kyzr3�({~l9p~ z}Vp�wPp� z}K{¢p~ Tr"{s}Vm9r ¡ÉlKt]{�p��[v
}K{~r%}K{~��m9nqpslVpsw�v v
lKm9n � r
	qwxp��d}K{
p~ zr�r
	q z}Vo\{�pswx��rF} � �KlKtswxp~ Tm.lK�¢uqr3vgpswxl�yÜ�Ç¡¢ zr
yRp~ zrF{�r(%�ozr
yzv
r�lV�¢�qr
m�}Vy\�T{4v+l�yz{�wë{�ps{4lK��} �x� � ��yTlq�qr2{ � �[y
nz}Kt�psw�v
o � }Kt3��ps Tr%p~w�m9r4w�{�"`lKozyz�qr3�."b� ��7��IL��!F��jlKt�rH��v
wxr3y�p � �Ft~r3nTtsr3{~r
y�ps}#" � r���| � wxyz{�ps}Kyzv+r2{
¦

#Ér3v3}Voz{~r�})�T}Bp]}! zlB¡��B} � oTr�}Bp�lKyTr�n\l�wxy�p�m9wx�� �p¢�qr3n\r3yz�Fl�yd} ��� lVps Tr
tÉ�B} � oTr3{�}Bp�} ��� lVp~ zr
tÉn\l�wxy�ps{3�bp~ zr
lV�
tsr+p~wëv
} �x� �K�Vp~ Tr�¡ÉlKt]{�p~�Ïv3}K{~r�}K{~�bm9nqp~lKp~wëvÉv
lKm9n � r
	qwxp�� lV�\p~ Tr��qr3m�}Vyz�)} � �Kl�t~wxp~ TmØwë{>��7��0L��!Fg�Vr3�Kr
y��jlKt5}%{~wxyz� � r
�qr3m9}Kyz�ª¦?7 �  Tw�{�wë{Ép~tsoTr�r
��r
y�wP� ?FX U � E K Y �

w�{¢v
lKm9nToqpsr3�dwxm9m9r3�qwë}Bpsr � �Ç}Bp�ps Tr%r
yz�dlV�A#É}�v  b¡É}Kts�\k�l�m9nToqp~r
�
��oTm9n@�ToTy\vgp~w�lKy\{��bwë}{7 =3� Fg¦GFVB�lB¡Ér
��r
t2�2w�y ps Tr�r
	qn`r
tswxm9r
y�p]{��qwë{sv+oz{s{�r2� w�y)ubr2vgpswxl�y9�b��ps Tr��qr
m�}Vy\�"} � �Kl�t~wxp~ zm��
oz{~r3�%psl��Tr
m�}Vyz� ��} � ozr3{��jlKt�} ��� oz{~r3{�lV�`{~v3} � }Vt w�y�p~r
��r
tÙ�B}Vtsw�}#" � r2{
�2¡�}K{��å}K{�p~r
t�p~ \}Vy4ps Tr�r*	q z}Voz{�p~w��Kr�} � �KlKtswxp~ Tm
w�y,} �x� v3}K{~r3{3¦

� � ��= 3|�e�.DJ3���H-
�>rd z}���rdv3}Vtst~w�r3�Rl�oqp9{~r
��r
t]} � r
	qn\r3t~w�m9r
y�ps{�psl �qr
p~r
tsm9wxyzrÇps TrÇ�jr2}K{~w`"zw � wPp��ñlK��lKozt�nTtslKn`l�{~r3�Ú} � �KlKtswxp~ Tm�{3¦
�  Ttsr
r4�T}Vps}! \lB¡��Ï}Kyz} � �q{�wë{�} � ��lKtswPps Tm�{É¡�r3t~r%oz{~r3�dwxy�ps Tr4r
	qn`r
tswxm9r
y�p]{ �
U e~Y_'
JëW
Y Q `�SzGBabWghÁJML�Y

�  Tr%r
	q z}Vo\{�pswx��r%} � ��lKtswPps Tm8lV�5ubr2vgp~w�lKy(�q�z¡¢ Tw�v] ,v+l�yz{~w��qr3ts{�l�y � �Ft~r2} � wx£2}H" � r�nz}Bps z{�wxy����+¦
U e~Y_'
JëW
YD])Y
U9GV^`_

�  Tr4�qr
m�}Vy\��} � ��lKtswPps Tm8lV�5ubr2vgp~w�lKy � �z¡¢ Tw�v] ,} � {~l9v
lKyz{~wë�qr
t]{ÉlKy � �Ftsr3} � w�£3}H" � r�nz}Bps z{¢w�y����]¦
/ GVJML�Y Q `BSzGBabWgh�JMLBY

��y#r*	q z}Voz{�p~w��Kr9} � �Kl�t~wxp~ zm ps z}Bp4v+l�yz{~w��qr3ts{ GBAMA nz}Bps z{�ts}Vp~ Tr3t�p~ z}Ky�$�oz{�p%p~ Tr9tsr3} � w�£3}H" � r n\}Bp~ \{
¦ �  zw�{
} � �KlKtswxp~ Tm wë{F{s}B�jr��R"zoqpÇm�}��}"`r � r2{~{Ç}Kv
v
oTt]}Bp~r�ps z}Vy p~ zr�nTtsr3v+wë{~r�} � �KlKtswxp~ Tm�{3¦ �TlKtÇr
	T}Vm9n � rK�É�jlKt
p~ Tr9nTtslK��ts}Km wxyg�Ùwx��oTtsr = �ªp~ zr � }Vw��Kr � 	b \}Voz{�p~w��Kr9} � �Kl�t~wxp~ Tm ¡�l�o � � yTlKp%wë�qr3y�pswP�j� �B}Vtsw�}#" � r��Ü}�{4}
v+lKy\{�p]}Vy�p�}Vp¢p~ Tr4nzt~w�y�p¢{�ps}Vp~r3m)r3y�p�wxy,nTtslqv+r3�ToTt~r U�GBJM^ ¦

�  Tr%ps Tt~r3r } � �Kl�t~wxp~ Tm�{�¡Ér
tsr4wxm9n � r
m9r3y�psr3��w�y ké}Kyz��oz{�r2�,¡¢wPps (})�jt~l�y�p�r3yz��p~ \}Bp�}Vy\} � ��£3r3{¢}ÇkénTtslK�Kt]}Vm
}Vy\�Ü�Kr3yTr
t]}Bpsr3{"p~ Tr,v+l�t~tsr3{~n`lKyz�qw�yT� r
	qn � lb�Tr3�Ú{~oTn`r
ts�Kt]}VnT \{4�jlKt�v
lKnb���Ïv
lKyz{�ps}Ky�p�nTt~l�nz}V��}Bpswxl�yÜ}Vyz� � w�yTr3}Kt��
v+l�yz{�ps}Vy�p¢nTtslKnz}K��}Vp~w�lKyu7j�jlKt�{sv
} � }KtÉw�y�p~r3�Kr
t��B}Vtswë}H" � r3{_Fg¦

� �



�[y�p~ zr r*	bn`r
tsw�m)r3y�ps{3�¢n\l�wxy�p~r3ts{Ç¡�r3t~r# z}Vyz� � r2�év+l�yz{�r3t~�B}Vp~w��Kr � � � � �Kr
ts�óv3} ��� �bwë}Ü}ÜnTtslqv+r2�qoTtsr+�Ï��} � ozr3�
n`lKw�y�psr
t�¡�}K{9v+l�yz{~w��qr3t~r2�ñpsl�"`r(}>n\l�{~{~w`" � r,v
} �x� psl>r3�Kr3t~�ñnTtslqv+r2�qoTtsrdlK��}Vy }VnTnzt~l�nTt~wë}BpsrÇp��bn`r�p~ z}Vp9¡�}K{
nz}�{~{~r3�,}K{¢}9n\}Vt]}Vm9r+psr
t¢lKt�¡¢ Tl�{~r4�B} � oTr4¡É}�{¢}K{s{�w��Kyzr3�Çp~lÇ}9�B}Vtswë}H" � r4{�l�m)r3¡¢ Tr
tsr%wxy,ps Tr nTtslK��ts}Km,¦ � �Kr3t~�
}K{s{~wx��yTm9r
y�p"ps Tt~l�oT�K  }#n`lKw�y�p~r3t)¡�}K{9v
lKyz{~w��Tr
tsr3�Rpsl>v
lKyz�qwxp~w�lKy\} ��� �  bw �x� } �x� �B}Vtsw�}#" � r3{"p~l>¡¢ Tw�v] óp~ zr -��V/
lKn`r
t]}BpslKt ¡�}K{�}VnTn � w�r3�Ü{~lKm9r3¡¢ Tr
tsr�wxyÜp~ TrdnTt~l��Kt]}Vm��5} ��� o\{�r2{4p~ zt~l�oT�K Ün`lKw�y�p~r3ts{"¡�r3t~rFv
lKyz{~w��Tr
tsr3�>p~l "\r
yTl�yq�Ïv
lKyz{�ps}Ky�p3¦

� r
m9n\l�ts}Kt~�>�B}Vtsw�}#" � r3{�¡�r3t~rdwxy�p~tslq�qozv
r3�Ü}�{�n\}Vt~p�lV��yTlKtsm�} � wx£3wxyT�>{�p]}Bpsr
m9r
y�ps{9v
lKy�ps}KwxyTw�yT� lKn`r
t]}Bp~w�lKy\{
¡¢wxp~  {~w��Tr(r
'Hr3vgp]{ 7årK¦ �z¦ÅnTtsr+��}Kyz��n`l�{�p��Ïwxyzv
t~r3m9r
y�p_F+¦ ��wxp~ zlKoqp,{�l�m)r�v3}VtsrK�Ép~ zw�{Fp~t]}Vyz{��jlKtsm�}Bp~w�lKy�v+l�o � �
 z}���r9�Tw�{�p~l�t�psr3� p~ TrÇt~r � }Vp~w��Kr9n\r3t��jl�t~m�}Kyzv+r�lK��ps TrFr
	q z}Koz{�p~w��Kr�}Vyz�ñ�Tr
m�}Vyz�R} � ��lKtswPps Tm�{ � ��yñr
	q z}Vo\{�pswx��r
} � �Kl�t~wxp~ zm v+lKo � ��{�n`r
y\��v
lKyz{~wë�qr
t]}H" � r�r
'HlKt~p�nzt~l�nz}V��}Bp~w�yT�)�T}Bp]}! zlB¡éw�yq�jl�t~m�}Bpswxl�yÇ�jl�t�p~r3m)n`lKt]}Vtsw�r3{R"\r3�Kl�yz�
p~ zr�{~wxp~r3{Ù}Bp�¡¢ Twëv] "ps Tr
� }Kt~r�oz{~r3�ª¦ �  Twë{Ùv
lKo � �  \}��Kr�{  Kr3¡�r2�%p~ zr�tsr3{~o � ps{�}Vt~p~w`�\v+wë} ��� ��w�y �å}���lKtÙlV�Tps Tr��qr
m�}Vy\�
} � �Kl�t~wxp~ zm�¦Ù�[y�lKoTt�r
	qn`r
tswxm9r3y�p]{
��ps Tr%r
'Hr3vgp¢¡�}K{ÉyTr3� � wx��w`" � r�"`r3v3}Voz{~r�p~r3m)n`lKt]}Vtsw�r3{�¡�r3t~r�t~r3oz{�r2� �¬�  Tr�p~lKps} �
yboTm0"`r
t�lV�Ùp~r
m9n`lKt]}Vts�F�B}Vtsw�}#" � r3{�¡�}K{¢��r
ts�Ç{�m�} �x� �z}Vy\�Çps boz{¢ps Tr v+l�{�p�lK�ÙnTtslKn\}V��}Vp~w�yT�9wxyT�jlKtsm9}Vp~w�lKy,}H"`lKoqp
p~r3m9n\l�ts}Kt~w�r3{É¡�}K{¢}9{�m�} �x� �jt]}Kv+p~w�lKy�lV�Ùp~ Tr%pslVps} � ¡�l�t  �n`r
t~�jlKtsm9r3��"b�Fp~ zr4r
	q z}Vo\{�pswx��r�} � ��lKtswPps Tm�{
¦

�  Tr�{�p~o\�q�9oz{�r2�F�#:)kÜnzt~l��Kt]}Vm�{*��{�l�m9r�v
}Km)r��jt~l�m ps Tr�u�9 � kÚw�y�p~r
��r
t8"`r
y\v] Tm�}Vt" ){~oTwxp~r 2 u�9 � > � 4`}Vy\�
{~lKm9r�¡Ér
tsr�{�ps}Vy\�T}Vt]��� � ��� oTp~w � wxp~w�r3{3¦¬��w��Kozt~r =2� ��wx��r3{5w�yq�jl�t~m�}Bpswxl�yÇ}H"`lKoTp�p~ zr�v] z}Kts}�vgpsr
tsw�{�p~wëv
{-lK�ªp~ Tr�p~r2{�p
nTtslK��ts}Km9{3¦ �  Tr¢{~r3v
lKyz�)v+l � oTm9y9w�yz�qwëv
}Bpsr3{Ùps Tr�v+lq�qr¢{~wx£3r�7 � w�yTr2{-lV� kÜ{~lKoTt]v+r�v+lq�qr¢}V�Mp~r
t5p~ Tr�kÜnTt~r3nTtslbv
r3{s{�l�t
 z}�{V"\r3r
yÚ}KnTn � wxr2�ñ}Vyz��" � }VyN � wxyzr3{ tsr
m9lB��r3�@F+¦ �  TrFp~ Tw�ts�ñv
l � oTm9yñ�Kw��Kr2{%p~ TrÇy�ozm0"`r
t"lK�Éo\{�r2{ lV��{sv
} � }Kt
w�y�psr
��r
t¢�B}Vtsw�}#" � r3{3¦

� r3{�ps{9¡Ér
tsr�v3}Vtst~w�r3�ÚlKoqp�lKy�}ñuboTy�u�9ª�E<¢kÉ{�ps}Vp~w�lKy �V� �(lq�qr � � = ¡¢wPps  � Añ� #8lV�V<����ñ¦5�>r�o\{�r2�
r3}�v] ólK��ps Tr�p~ Ttsr
r�} � ��lKtswPps Tm�{ pslñn\r3t��jl�t~m v
lKnb�Ú}Vy\� � wxyzr3}Vt~�[v+lKy\{�p]}Vy�p�nTtslKn\}V��}Vp~w�lKyólKy r3}Kv] ólV��p~ Tr���:
nTtslK��ts}Km9{3��tsr3v
lKt]�qw�yT�Rt~oTyzyTwxyz�ñp~w�m9r3{Ç}Kyz�óp~ Tr#y�ozm0"`r
tÇlK�4oz{�r2{�lV� {sv
} � }Kt�wxy�p~r3�Kr3tF�B}Vtsw�}#" � r2{)p~ z}VpÇ¡Ér
tsr
�qr
p~r3v+p~r2�>}�{%v+lKy\{�p]}Vy�ps{3¦ �  zw�{ �z}Bps}�wë{%nTtsr3{~r
y�p~r2��w�yZ�Ùw��KoTtsr = �z¦ �  Tr9yboTm{"\r3t4lV�Év
lKyz{�ps}Ky�ps{4�qr
p~r3v+p~r2� "b�
r3}�v] )} � ��lKtswPps Tm,�Vtsr
n`lKt~p~r3�)w�y�v+l � oTm9yz{ � �#A\� � ��}Vyz��:z�Vt~r2{�n`r3v+p~w��Kr � ���Kw�yz�qwëv
}Bpsr3{�ps Tr¢yboTm0"`r
t�lV�Hn � }�v+r2{��jlKoTy\�
"b�9r3}Kv] F} � ��lKtswPps Tm�¡¢ Tr
tsr�v
lKyz{�ps}Ky�p]{�v
lKo � �¦"`r�{~o�"z{�p~wxp~oqpsr3���jl�t��B}Kt~wë}H" � r3{5p~l�wxm9nTtslB�Kr�ps Tr�v
lq�qrK¦��[yÇ} �x� lKoTt
tsr
n`lKt~p~r3�>tsr3{~o � ps{3��tsoTyTyTw�yT�,p~w�m9r3{"t~rW zr3v+p4p~ Tr�pst~w�m9m9r3�>m9r3}VyñlK���\�KrF�T}Vps},n`lKw�y�p]{�7jwÁ¦ rK¦���} �x� r
	qn\r3t~w�m9r
y�ps{
¡Ér
tsr t~ozyX�z�Kr"p~w�m9r3{3�H}Kyz�,ps Tr)}���r
t]}V��r�tsoTyTyzwxyT�Çp~w�m9r3{�¡�r3t~r"v
lKm9nToqpsr3�u"��,�qwë{~v3}Vt]�qw�yT��p~ zr� Tw��K  }Vyz� � lB¡
�B} � oTr3{_Fg¦4� �x� tsoTyTyTw�yT�Fpswxm9r2{�}Kt~r"p~ Tr9{~oTm lV�0-~oz{�r3t�v
nToq�Áp~w�m)r(/d}Kyz��-s{��q{�p~r
m v
nToq�Áp~w�m)r(/ 7åwxy>{�r2v+l�yz�T{_F��jlKt
p~ zr�} � �Kl�t~wxp~ Tm�{�l�yzv+r¢ps Tr�r*	bn � lq�qr2�){~oTn`r
ts�Kt]}VnT 9wë{5v+l�yz{�p~tsozvgpsr3�ª¦A#Él � �b�å}Kv
r¢w�{�oz{�r2��p~l r3m)nz z}K{~wx£3r�p~ Tr�v
}K{~r3{
w�y�¡¢ Twëv] (p~ Tr)} � �Kl�t~wxp~ Tm�{��Tw��(yzlVp�} �x� �qr+psr3v+p�ps Tr�{s}Vm9r yboTm{"\r3t�lV��v
lKyz{�ps}Ky�ps{3¦I7 �  Tr	95tsr3v+wë{~r � 	q z}Koz{�pswx��r
}Vy\�X95tsr3v+wë{~r |�r3m9}Kyz��} � ��lKtswPps Tm�{�} � ¡É}��q{��Tr+p~r2vgp�p~ Tr){~}Km)r�v+lKy\{�p]}Vy�ps{��Tps Tr
tsr+�jl�t~r��\¡Ér  z}���r4yTlVp�t~r3n\r2}Bp~r2�
p~ \}Bp��T}Vps})oTyz�qr3t¦-19�t~r2v+wë{�r%|�r3m�}Vyz��/z¦ F

�  Twë{¢�T}Bp]}9} ��� lB¡Ér3�Çoz{�p~l9m�}K �r�p~ Tr%�jl �x� lB¡¢wxyz�9v
lKm9nz}Kt~wë{�l�yz{ �
a �  Tr�tsoTyTyzwxyT��p~w�m9r3{-}Kyz�"}�v
v+ozts}�v+w�r3{ lK�zps Tr � }Vw��Kr � 	q z}Koz{�pswx��r�} � ��lKtswPps TmØ�Kr3ts{~oz{�p~ Tl�{�rÉlV�Tps Tr�95tsr3v
w�{~r
� 	q z}Vo\{�pswx��r�} � ��lKtswPps Tm,¦

a �  Tr tsoTyTyTw�yT�9p~w�m9r3{�}Vyz�(}�v
v
oTts}�v+w�r3{�lK�-v
lKnb���Ïv
lKyz{�ps}Ky�p�nzt~l�nz}V��}Bp~w�lKy��Kr3ts{~oz{ � w�yTr3}Kt��[v+l�yz{�p]}Vy�p¢nTtslKnz}V�
��}Bpswxl�y ¦

a �  TrFtsoTyTyTw�yT�(pswxm9r3{"lV��p~ zr�95tsr3v
w�{~rF|�r
m�}Vyz�ñ} � ��lKtswPps Tm ��r
t]{�o\{%p~ Tl�{�rÇlV��p~ Tr.95tsr3v
w�{~r � 	q z}Koz{�pswx��r
} � �KlKtswxp~ Tm,¦

5 � DJ=78)�e�.-K�
 ����� 8¬�21 38�����?8¬�?-����21 3 1 - � ;u�H3��^� -:3 ���'� 8¬�?-����21 3
�Ùwx��oTtsr = A�{~oTm9m�}Vtswx£3r3{ªps Tr5tsr � }Bpswx��r�p~w�m)r2{�lK�bp~ Tr � }Vw��Kr � 	q z}Vo\{�pswx��r5} � �KlKtswxp~ Tm �Kr
t]{~oz{Hp~ zr�95tsr3v
w�{~r � 	q z}Koz{��
p~w��Kr9} � �Kl�t~wxp~ zm �jlKt�"\lKp~ Rv+l�n��(}Kyz� � w�yTr3}Kt��[v+l�yz{�p]}Vy�p�nTtslKn\}V��}Vp~w�lKy ¦I<�r3v
} �x� ps z}Bp%p~ zr9}�{��bm9nqpslVp~wëv�t~oTyzyTwxyz�
p~w�m9r4lV� ps TrI95tsr3v
w�{~r � 	q z}Voz{�p~w��Kr%} � �Kl�t~wxp~ zm8w�{�"`lKoTy\�qr3��"b� ��7�����}K	 ��w�{~wN" � r � F+�T¡¢ Tr
tsr3}�{5ps Tr }K{~�bm9nqp~lKp~wëv
tsoTyTyTw�yT�%p~w�m9r¢lV�Hp~ zr � }Vw��Kr � 	b \}Voz{�p~w��Kr¢} � �Kl�t~wxp~ zm×w�{8"\l�oTyz�qr2��"�����7����#}�	���wë{�wN" � r(F+¦Ù�[y9l�oTt�p~r2{�p�{s}Vm9n � rK�
¡Ér��jl�oTyz�#p~ z}Vp"{�l � �bw�yT�,v+lKy\{�p]}Vy�p��ÏnTtslKnz}K��}Bpswxl�y,nTt~l�" � r
m�{%nTtsr3v+wë{~r � �(t~r2{�o � p~r2�#w�yR}�{ � lB¡��qlB¡¢yu"b��}d�å}Kv+p~lKt
t]}VyT��wxyT���jtslKm =)(x= A�p~l }H"`lKoTp � ¦iB�lB¡Ér
��r
t2��p~ Tr?9�t~r2v+wë{�r � 	q z}Koz{�p~w��Kr¢} � �Kl�t~wxp~ Tm×�jlKoTyz��}��T�qwxp~w�lKyz} � v+l�yz{�p]}Vy�ps{
w�y��"lK��ps Tr �#:"p~r2{�p�nTtslK��ts}Km�{E7�{�r3rI��w��Kozt~r = �KFg¦
5 � DJ=78)�e�.-K�
 +�� 5 � = 
G9)5 �
?-���8¬���; ���>=78 @ 8=�����
F1 - � �0��?3 8i� 9&5��
?-���8¬
� ; ���>=?8A@>8I9
�����

�Ùwx��oTtsr = �9{�ozm)m�}Kt~w�£
r2{Ép~ Tr4tsr � }Bpswx��r�pswxm9r2{¢�jlKt�v
lKnb���Ïv
lKyz{�ps}Ky�pÉnTtslKn\}V��}Vp~w�lKyd�Kr
t]{~oz{ � w�yTr2}Vt~�Ïv
lKyz{�ps}Ky�p�nTtslKnq�
}V��}Bpswxl�y 7M�jlKt	"`lVp~ Úp~ Tr 95tsr3v
w�{~r � 	b \}Voz{�p~w��KrÇ} � ��lKtswPps Tm'}Vyz�Rps Tr � }Vw��Kr � 	q z}Koz{�pswx��rÇ} � �Kl�t~wxp~ zm¦F+¦ �  zr3{~r
tsr3{~o � p]{�w�yz�qwëv
}Vp~r�p~ z}Vp�ps Tr�lB��r
ts Tr3}����jlKtÉn\r3t��jl�t~m9w�yT� � wxyzr3}Vt~�[v+lKy\{�p]}Vy�p5nTtslKnz}K��}Bpswxl�y�w�{�tsr � }Bp~w��Kr � �)m9wxyzlKt2¦��Ép

�K�



���  � � � � � �	� �K©
� � $�� ©
��©
� $�� ®3���¬
	 � « ��� �K¬

 �¬ � �¨1� ��©

»�±ËÑªÍ »�±ËÑT° � ' � ö � ï
È2µ]¹�µsº�±D· �(� � ö+ò#'
´3½D½Ë¶�¸B¸3º�² ÿBý3ï ï#'
¼�½ ÿBòBö ö�� �
·]¸2Ä4³K¶�µ]²[² ��ò3ï ý �(�
²Ïº�´3¹ Æ ¸3¶�» �(�2ò ò2ï#'
·]½D±P¹�³b´
· � � Z ò ÿ�'�ý
º[¶�´+Ê2µ]½ ï2ý3ò ý#'�'
½Pµ~Õ � ö+ò ï
ÿ�ï ö Z ï
²[±PÄ ï
ÿ � ö � ò3ï
Ä�¿-´]Â � '�� �3ÿBï
³q¸	��µs¶�» ö*' Z8Z ÿBï2ò
´3¹�²[±Ëº�´
³qµ ö+ý2ý3ý ý Z �
½P¸2´2»Kµs¶ ö+ý2ò3ò ý2òVö
È2·]·2Í Ä ´
±P¹ ö+ý � ò � � �
Ê�¸3¶�¸3¹�¸2± ö � Z ÿ ö+ò#'
¶�´
º Æ ¸
¶ ö+ò � ö òVö+ò
½P±DÊ�· ö���ï+ÿ �(�(�
²Ïº[¶�¼�·sºgÍ Ãqµg´
¼�ºÁÂ ö+ï#'Vö �(�(�
»�±ËÑªÍ »�±ËÑ ö+ï��Vö �(� �
Õ�Ä4¸V»Kµ]Ä ö � ' Z òVö Z
·]¸2Ä4³�±P½Dµs¶ ö Z ' � ò Z ÿ
½Pµ]´
¶�¹\Í ½Dµg´+¶�¹ ö Z ò+ÿ ö Z Z
È2¹V¼�È3¸ ö Z � � Z ò2ý
º[¶�±x´
¹�È3½Pµ ö Z � � ýBö+ò+ÿ
Æ ¸B¸3º�Ã�´3½D½ ý#'�ï3ò ögï2ý+ÿ
»�±ËÕK±Pµ ý
ÿ � Z � ö*'
µ��B¹Vº�¸
º[º ý
ÿBï�' Z � Z
ºÁ¿5±DÈ ý2ò2ò3ò � ò��
·g»�µ]·s½ ý2ò2ï3ï ý
ÿ2ÿ
½Pµ~Õ ý��3ÿ�ò ösÿ�'2ý
³b´
º�·�° ý2ï
ÿ(� � Z Z
´3²[²[µ]Ä�Ã�½Dµs¶ ý Z Z ÿ � ò2ò
¼�¹�s±P³ � ý��Vö Z ý#'
º�Ã�½ � ÿ5�2ý ögò#'#'
È2·]·2Í ·]³�³ ÿ�'(�Vö Z ý2ï
²[±PÄ�¼�½P´
º�¸
¶ ÿBý � Z Z ý �
½P± ��'�ò+ÿ ÿ � ö

�Ùwx��oTt~r =�� � �[yq�jlKtsm�}Bpswxl�y�}#"\l�oqp¢p~ Tr ��: psr3{�p�nTtslK�Kt]}Vm�{3¦

� �



���  � � ��� �) � � � ��� )`�H©]« ��� � ��¬��K® � ©
� ��� )`�`©]« ��� � ��¬���® � ©
���&� �d � �
��� ��� � �	� �K�¬ ��� ��� � �	� �V�¬ ��� ��� � �	� �V�¬

®#� � ©]«g© « � � � ®#� � ©]«g© « � � � ®�� � ©]«g© « � � � ®�� � ©]«g© « � � � « � � � « � � �
»�±ËÑªÍ »�±ËÑT° ö 'KÍDö Z ö 'VÍDö Z ö 'VÍ ò � ö 'KÍ �#' 'KÍDö+ï 'VÍDö+ï
È2µ]¹�µsº�±D· ' 'KÍ ' Z ' 'VÍDö*' ' 'VÍ ý3ï ' 'KÍ � ö 'KÍDö+ý 'VÍDö+ý
´3½D½Ë¶�¸B¸3º�² ö*' 'KÍDö Z ö
' 'VÍDö Z ö
' 'VÍ ò3ý ö*' 'KÍ ò � 'KÍDö*' 'VÍDö*'
¼�½ ý 'KÍ ý�� ý 'VÍ ý�� ý 'VÍ � � ý 'KÍ ï3ý 'KÍ � ï 'VÍ ÿ�'
·]¸2Ä4³K¶�µ]²[² ö � ö2Í '3ÿ ö � ö3Í '(� ö � ýBÍ ò Z ö � ýVÍ Z ö 'KÍ Z ï 'VÍ Z �
²Ïº�´3¹ Æ ¸3¶�» ö+ò 'KÍ ÿ Z ögò 'VÍ ò � ögò ö3Í � ò ö+ò ö2Í ò+ÿ 'KÍ � ö 'VÍ � ý
®�� �	� � b® � �
	�� 'KÍ �Kö �	�� 'VÍ � � �
��� ö3Í ò3ï �
��� ö2Í ï Z 'KÍ �(� 'VÍ � ï
«]¬+ � � � 	�� 'KÍ � Z ��� 'VÍ �(� ��� ö3Í ' � ��� ö2ÍDö � 'KÍ ý
ÿ 'VÍ ý2ò
½DµsÕ � ö+ò � 'KÍ ò2ò � 'VÍ ò2ï � ö3Í òW� � ö2Í ï3ò 'KÍ �(� 'VÍ � ÿ
²[±DÄ ÿ 'KÍ � � ÿ 'VÍ Z ý ÿ ýBÍ ÿKö ÿ ýVÍ ïBö ö2Í � � ö3Í ÿ Z
Ä�¿�´gÂ ï ö2Í ��ï ï ö3Í �(� ï ÿKÍ òW� ï òVÍ ��� ö2Í ïVö ö3Í � ý
³q¸	��µ~¶�» ' 'KÍ Z ò ' 'VÍ Z � ' ýBÍ ÿ�ï ' ýVÍ ï3ï 'KÍ Z ' 'VÍ Z �
´3¹�²[±Dº�´
³qµ ò ýVÍ 'Kö ò ýBÍ ' � ò òBÍ � ' ò òVÍ Z � ýVÍDö � ýBÍ ý2ý
½D¸�´2»Kµs¶ ö*' ö2Í � ÿ ö
' ö3Í � � ö
' � Í � � ö*' � Í ï+ÿ 'KÍ ��ï 'VÍ �(�
È2·]·3Í Ä ´
±D¹ ö+ý ö2Í ò#' ögý ö3Í ò�� ögý ÿKÍPösÿ ö+ý ÿ�Í ÿ � ö2Í ò#' ö3Í ò��
Ê�¸3¶�¸3¹�¸3± ' 'KÍ Z ÿ ' 'VÍ Z � ' ýBÍ ò � ' ýVÍ ï � 'KÍ ï � 'VÍ ï2ï
¶�´
º Æ ¸3¶ ÿ ö2Í ' Z ÿ ö3ÍDö2ö ÿ ýBÍ Z � ÿ � ÍDögý ýVÍ ý Z ýBÍ ÿ5�
½D±PÊ2· ö2ö ýVÍ ' Z ö3ö ýBÍDö2ö ö3ö òBÍ � ' ö2ö òVÍ Z � 'KÍ �(� 'VÍ Z '
²Ïº[¶�¼�·sºgÍ Ãqµg´
¼�º�Â ï ö2Í ò2ý ï ö3Í ò2ï ï ÿKÍPö � ï ÿ�Í ï3ï ýVÍ ÿ � ýBÍ ò#'
»�±ËÑªÍ »�±ËÑ � ÿ�ÍDö � � ÿKÍ ÿ�' � ö*'VÍ ��� � ö+ýVÍ ÿ3ÿ ýVÍ � ò ýBÍ ÿ�ö
� � � � � � � ýVÍ �(� �� ýBÍ � ò �� ïBÍ ý3ò ��� � Í ý Z ýVÍ òVö ýBÍ ò Z
·]¸2Ä4³�±D½Pµ~¶ � ö2Í ò2ï � ö3Í ò � � òBÍPö � � òVÍ ï3ò � Í � ï � Í � Z
½Dµg´
¶�¹zÍ ½Dµg´+¶�¹ ý ýVÍ '(� ý ýBÍ ' Z ý ÿKÍ ï � ý òVÍ � ö ýVÍDö � ýBÍ ý Z
� � ���� � ö2ÍDö+ï � ö3Í ý2ï ��� ýBÍ ��� �� � Í ý � ö2Í ý2ò ö3Í �(�
º[¶�±P´3¹�È3½Dµ ' ö2Í ïVö ' ö3Í ï
ÿ ' ÿKÍ ý3ý ' ÿ�Í ï Z 'KÍ Z Z ö3Í '�ý
Æ ¸B¸
º�Ãb´3½D½ ' � Í Z ÿ ' ÿKÍ ý#' ' Z Í ò+ÿ ' ö*'KÍ ò � ÿ�Í � ÿ ÿKÍ Z �
»�±ËÕK±Dµ ï ö2Í �(� ï ö3Í Z ý ï òBÍ ÿ�ý ï òVÍ Z ' ö2Í ï � ö3Í ï��
µ��B¹Bº�¸3º[º Z ýVÍDö � Z ýBÍ � ÿ Z ÿKÍ Z ' Z òVÍ ÿ Z ö2Í � � ö3Í Z ÿ
ºÁ¿5±DÈ � � Í ÿ Z � � Í ò�� � � Í ��� � Z Í � Z ýVÍ ï#' ýBÍ Z ý
·g»�µs·]½ ö � ö2Í ÿ � ö � ö3Í ÿBò ö � � Í ï3ò ö � ÿ�Í 'Vö � Í ý � � Í '�ï
��� � � ÿ�Í ïVö � òBÍDö � � ö+ýBÍ ï � � ö � Í '2ý Z ÍDö � Z Í ò Z
³b´+º�·~° ÿ òVÍ ÿBï ÿ òBÍ ïVö ÿ ö � Í ïW� ÿ ö��KÍ � ý �KÍ � ò �VÍ ï �
´3²[²[µ]Ä�Ã�½Dµs¶ Z ÿ�Í � Z Z ÿKÍ Z ò Z ö+ýBÍ ÿKö Z ö]ÿ�ÍDösÿ ýVÍ ò � ýBÍ ��ò
� ��� � � � ÿ�Í � ý � ÿKÍ �(� �	 ö+ýBÍ � � �
� ö � Í ò�' ÿ�Í ��ò ÿKÍ �(�
º�Ã�½ ' ÿ�Í ò2ï ' ÿKÍ ò�� ' ö*'VÍPösÿ ' ö2ö2Í ÿ�ï òVÍ � ' òBÍ Z ö
�q®�®��P® ��� �
� Z ÍDö+ï �
� Z Í � ï �� ý � Í � ò 	�� ý2ïVÍ ï3ò Z Í � Z Z Í ïVö
²[±DÄ�¼�½P´+º�¸3¶ ï ÿ�Í ��ï ï ÿKÍ ï#' ï ö+ýBÍPögï ï ö � Í ' Z ýVÍ ò#' ýBÍ ò
ÿ
½D± ö ögýVÍ � ý ö ö+ýBÍ ' Z ö ò#'VÍ ý3ï ö ò2òVÍ ï � ý�'KÍ ��' ýBö2ÍDö+ý

��w��Kozt~r = � � <¢oTyTyTw�yT�9pswxm9r3{�}Vyz�dyboTm0"`r
t¢lK��v
lKyz{�ps}Ky�p]{¢�qr+psr3v+p~r3� ¦

� :



0.2

0.25

0.3

0.35

0.4

0.45

0 10 20 30 40 50 60

Na
ive

 E
xh

au
st

ive
 T

im
e 

/ P
re

cis
e 

Ex
ha

us
tiv

e 
Ti

m
e

Running Time for the Precise Exhaustive Algorithm (seconds)

copy-constant propagation
linear-constant propagation

�Ùwx��oTtsr = A ���  Tr#t~r � }Vp~w��Kr(pswxm9r3{dlV�%ps Tr � }Vw��Kr � 	b \}Voz{�p~w��Kr�} � ��lKtswPps Tm ��r
t]{�oz{Fp~ Tr 95tsr3v+wë{~r � 	q z}Koz{�pswx��r
} � �Kl�t~wxp~ zm;�jlKt?"`lVps ,v
lKnb�F}Vy\� � w�yTr3}Kt��[v+l�yz{�p]}Vy�p�nzt~l�nz}V��}Bp~w�lKy�¦

0.82

0.84

0.86

0.88

0.9

0.92

0.94

0.96

0.98

1

1.02

0 10 20 30 40 50 60

Co
py

-C
on

st
an

t P
ro

pa
ga

tio
n 

Ti
m

e 
/ L

in
ea

r-C
on

st
an

t P
ro

pa
ga

tio
n 

Ti
m

e

Running Time for Linear-Constant Propagation (seconds)

Precise Exhaustive algorithm
Naive Exhaustive algorithm

�Ùwx��oTtsr = � �i�  Tr%t~r � }Vp~w��Kr�p~w�m9r3{��jl�t�v
lKnb���Ïv
lKyz{�ps}Ky�pÉnTtslKn\}V��}Vp~w�lKyF��r
t]{�o\{ � wxyzr3}Vt~�[v+lKy\{�p]}Vy�p�nTtslKn\}V��}Vp~w�lKyu7j�jlKt
"`lVp~ �ps TrI95tsr3v
w�{~r � 	q z}Voz{�p~w��Kr%} � �Kl�t~wxp~ zm }Vyz�Çp~ zr � }Vw��Kr � 	b \}Voz{�p~w��Kr%} � �Kl�t~wxp~ Tm�F+¦

� >



0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0 10 20 30 40 50 60

Pr
ec

ise
 D

em
an

d 
Ti

m
e 

/ P
re

cis
e 

Ex
ha

us
tiv

e 
Ti

m
e

Running Time for the Precise Exhaustive Algorithm (seconds)

copy-constant propagation
linear-constant propagation

�Ùwx��oTtsr =3� �8�  zr t~r � }Vp~w��Kr�p~w�m9r3{¢lK��p~ TrI9�t~r2v+wë{�r4|�r
m�}Vyz�(} � ��lKtswPps Tm ��r
t]{�oz{Éps Tr09�t~r2v+wë{�r � 	q z}Koz{�p~w��Kr4} � �KlK�
tswPps Tm �jl�t�"\lKp~ (v+l�n��d}Vyz� � w�yTr2}Vt~�Ïv
lKyz{�ps}Ky�p�nTtslKnz}K��}Vp~w�lKy ¦

"`r3{�p3�ªv+l�n����[v+l�yz{�p]}Vy�p�nTtslKnz}K��}Vp~w�lKy,w�{�}H"`lKoqp�>�� �å}K{�p~r3t��jl�t�p~ zr � }Vw��Kr � 	b \}Voz{�p~w��Kr } � ��lKtswPps Tm,�`}Kyz�(}H"`lKoqp
=3� � �å}K{�p~r3t��jlKt�ps TrI95tsr3v
w�{~r � 	q z}Voz{�p~w��Kr%} � �Kl�t~wxp~ zm�¦
�>r"} � {�ldv+lKm9nz}Kt~r2�dp~ Tr)}Kv
v
oTt]}Kv+w�r3{�lV�5v+l�n��,}Vy\� � w�yTr3}Kt��[v+l�yz{�ps}Vy�p�nTtslKn\}V��}Vp~w�lKy ¦��[y(l�oTt�{�p~oz�T�K� � w�yTr3}Kt��

v+l�yz{�ps}Vy�p�nzt~l�nz}V��}Bp~w�lKy��jl�oTyz�(m9lKtsr"v
lKyz{�ps}Ky�p]{�p~ \}Vy#v
lKnb���Ïv
lKyz{�ps}Ky�p�nzt~l�nz}V��}Bp~w�lKy�w�y � l�oqp�lV�-ps Tr���:9p~r2{�p
nTtslK��ts}Km9{��jlKt�p~ zr	9�t~r2v+wë{�r � 	q z}Vo\{�pswx��r�} � �Kl�t~wxp~ zm.}Vyz�#wxy>�Çl�oqp�lK��ps Tr)��:Fpsr3{�p�nzt~l��Kt]}Vm�{¢�jl�t�ps Tr � }Kwx��r
� 	q z}Koz{�p~w��Kr�} � ��lKtswPps Tm,¦��Tozt�ps Tr
tsm9lKtsrK�Bw�y9��lKoqp�lV�Tps Tr¢�#:�p~r3{�p�nTt~l��Kt]}Vm�{3� � w�yTr3}Kt��[v+l�yz{�p]}Vy�p�nTtslKn\}V��}Vp~w�lKy4�bwë}
p~ zr�95tsr3v
w�{~r � 	q z}Koz{�p~w��Kr�} � ��lKtswPps Tmé�jl�oTyz�4m9lKtsr�v
lKyz{�ps}Ky�p]{ªps z}Vy"v
lKnb���Ïv
lKyz{�ps}Ky�pHnzt~l�nz}V��}Bp~w�lKy%�bwë}�p~ Tr � }Kwx��r
� 	q z}Koz{�p~w��Kr4} � �Kl�t~wxp~ Tm,¦ �  Tr2{�r4tsr3{~o � ps{�}Kt~r%w�y(v+lKy�psts}�{�p�p~l�nzt~r3��w�lKo\{�t~r2{�o � ps{�t~r3n\l�t�psr3��"�� C�t~lB��r�}Kyz� � l�t��
v+£3lKyd�jlKt¢yboTm9r
tswëvD�zlKt~p~t]}VydnTt~l��Kt]}Vm�{ 2 C � >��!4Ï�qwxy,¡¢ Twëv] dyzl9�Tw 'Hr
tsr
yzv
r3{¢w�y,}Kv
v
oTt]}Kv+��¡Ér
tsr��jlKoTy\�M"`r+p�¡Ér
r3y
-�n\}K{s{��Áp~ TtslKoz�K >nz}Vt]}Vm9r+psr
t_/,v+lKy\{�p]}Vy�p"nTtslKnz}K��}Vp~w�lKy 7j¡¢ Twëv] Üwë{ r
��r
yñ¡Ér3}& Kr
t p~ z}KyÜv+lKnb���[v+lKy\{�p]}Vy�p nTtslKnz}V�
��}Vp~w�lKyeF�}Kyz� -�n`l � ��yzlKm9w�} � nz}Vt]}Vm9r
p~r
t_/Çv
lKyz{�ps}Ky�p nTt~l�nz}V��}Bpswxl�yÅ7j¡¢ Twëv] Rw�{"{�pst~l�yT�Kr3t�ps z}Vy � wxyzr3}Vt~�[v+lKy\{�p]}Vy�p
nTtslKnz}K��}Vp~w�lKyeF+¦��
5 � DJ=78)�e�.-K�
 ��� ; �H3��^�.-:3 ,�3EDJ8¬��B1 - � ;u�H3=�^�.-:3 ���'� 8¬�?-����2143
�Ùwx��oTtsr =2� {�oTm9m�}Vtsw�£
r3{Ùps Tr¢tsr � }Bp~w��Kr�p~w�m9r3{-lK�\ps Tr?95tsr3v
w�{~r�|�r3m9}Kyz�9} � �Kl�t~wxp~ Tm �Kr
t]{~oz{�p~ Tr?9�t~r2v+wë{�r � 	q z}Koz{��
p~w��KrF} � ��lKtswPps Tm �jl�tI"\lKp~ Üv
lKnb�#}Vy\� � w�yTr3}Kt��[v+l�yz{�p]}Vy�p4nTtslKnz}K��}Bpswxl�y ¦��Tl�t%p~ Tr�95tsr3v+wë{~r9|�r
m�}Kyz�R} � �KlKtswxp~ Tm
p~ zr%p~w�m)r2{¢�Kw��Kr3ydw�y�v+l � ozm)y\{ =3� }Vyz� =�= lK��ps Tr%ps}#" � r4wxyX�Ùwx��oTtsr = �9}Vtsr�ps Tr%p~lKps} � p~w�m9r3{��jl�t�}�{�r(%�ozr
yzv
r�lK�
�qr3m9}Kyz�T{3¦RB�lB¡�r3�Kr3t3�q}F�qr3m�}Vyz��¡�}K{ ^H@Bh n � }Kv
r3�,}Bp�r
�Kr3t~�ÇyTlq�qr4lV��p~ zr r
	qn � lq�qr3�,{~oTn\r3t~��ts}KnT  �Tw�yz{�p~r2}K�ª�`}
�qr3m9}Kyz��¡�}K{�n � }Kv
r3���jlKt%r
��r
ts��o\{�r)lV��}d{sv
} � }Kt�w�y�p~r
��r
t��B}Vtsw�}#" � r�� {�w�yzv
r"ps Tw�{%w�yq�jl�t~m�}Bpswxl�y�wë{4{�oK�Fv
wxr3y�p�p~l
�qr
p~r
tsm9wxyzr�} �x� lKnTn`lKt~p~ozyTwPpswxr2{��jlKtÉt~r3n � }�v+w�yT�"�B}Kt~wë}H" � r3{
"b�Fv+lKy\{�p]}Vy�ps{3¦R7 �  boz{
�qv
l � oTm9yFp~ zt~r3r�lV��p~ Tr�ps}#" � r�w�y
�Ùwx��oTtsr =�� �Kw��Kr3{�ps Tr4yboTm0"`r
t¢lK���qr3m�}Vyz�T{�wë{s{�oTr2�d�jlKt¢r3}�v] Çpsr3{�p¢nTt~l��Kt]}Vm,¦GF

�  TrU9�t~r2v+wë{�r�|�r
m�}Vy\��} � �KlKtswxp~ Tm ¡É}�{9�å}K{�p~r3t�p~ z}Ky�p~ Tr 95tsr3v+wë{~r � 	q z}Vo\{�pswx��r,} � ��lKtswPps Tm l�y�} ��� p~r2{�p
nTtslK��ts}Km9{���p~ Tr {~n\r3r3�qozn�l�"z{~r
ts�Kr3�Çts}KyT�Kr2�F�jtslKm =&(�= A�p~lF}H"`lKoTp � ¦
� � 3IC08)��3���� �8��
�  Twë{�nz}Vn`r
t4v+l�yzv+r3t~y\{�w�y�p~r
tsnTtslqv+r3�ToTts} � �T}Vps}H zlB¡��Ï}Kyz} � �q{�wë{¢nTtsl#" � r3m9{�w�y#¡¢ Twëv] �ps Tr��T}Bp]}! zlB¡Øw�yq�jl�t~m�}Bpswxl�y
}Bp�}ñnTtslK�Kt]}Vm n\l�wxy�pdwë{Ftsr
nzt~r2{�r3y�psr3� "b� }Ky�r
yb�bwxtslKyzm)r3y�p3��}Vy\� p~ Tr r
'Hr3vgp�lV� }ñnTtslK��ts}Km lKn`r
t]}Bpswxl�y�w�{
tsr
nTtsr3{~r
y�p~r2�Z"b�Ü}#�qwë{�pst~wN"Toqpswx��rÇr3y��bw�t~l�yTm9r
y�p"psts}Kyz{��jlKtsm)r3t3¦ � r� z}���rÇ�qr3{sv+tswN"\r2�Ü}Vy } � �KlKtswxp~ Tm:p~l>{�l � ��r
{~ozv]  nzt~l�" � r3m�{%nTt~r2v+wë{�r � �(w�y>n\l � �byTl�m)wë} � pswxm9r�¦��[y#ps Tw�{"{�r2vgp~w�lKy�� ¡�r9r*	bn � }Kwxy> TlB¡×l�oTt4w��Tr3}K{4}Kyz� t~r2{�o � ps{
tsr � }Bp~r�psl)nzt~r3��w�lKo\{�¡�l�t  H¦
� ���(�?�_¢G©����+� �t�5¿ �(�+���	�J�	�)�+�1�J���_�5�{�����+¡�
����	�G�I�+�(���G�
�t�t�5�(�0�5�G�{�5�_�
�5��¡����t�~�_�t�G¢ �{�(���t���+¿��G�5�R�5�+��¡��G�+���G�J�+���t�5�+�W¡����(�5�~�_¢

�G�(¥`���+¿?�6�t�G�����H��¡��_�5�+�|�_¥#¢G�G¿�� �+�6�+�G���5���G�
�+�(�|�^���8�+�(�=�_¢G©����t� �+�(¿��!�_�5�(¢G����+�+�¸�+�(�+�)ºS�5¿��8¥N�(�5¡¸�+�G���5���5¼@���(�G�@¿?���8�!���J�|�5�G�S�+���S�+���
�t�5���G�=�t���t�5¢ �t�1¼

� �



����� � � 3 �),�� ���H8 DJ3�
��
��
�  Tr���| � �jt]}Vm9r3¡�l�t  Üwë{�"z}K{~r3� lKy r3}Vt � wxr3t�wxy�p~r3t~nzt~lqv+r2�qoTt]} � �z}Bps}H zlB¡��[}Vyz} � �q{~w�{)�jt]}Vm9r
¡ÉlKt" q{��qrJ�\yTr3��"b�
ub z}Kt~w�t�}Kyz��95yboTr � w 2 u�9
: = 4`}Kyz� 3 yTlblKn�}Vy\�Fu�p~r*'`r3y 2 3 u�> � 4Ï��}�{-¡�r �x� }K{�ps Tr�����|�u��jt]}Vm9r3¡�l�t  4ps z}Bp�¡�r¢nTtslV�
n`l�{~r3�)r3}Kt � wxr3t 2 <�u�B�>#AT��<?B�u�>��q��B�<�u�>��(4Ï¦ �  Tr¢��| � �jts}Km9r
¡ÉlKt" 4w�{¬"\}K{~w�v3} ��� �4ps Tr�ub \}Vtswxt~�~9�yboTr � w��jts}Km)r3¡�l�t  
¡¢wxp~ �p~ Ttsr
r4m9lq�qw`�\v
}Vp~w�lKyz{ �
7jw�F �  Tr4�T}Bp]}! zlB¡ �qlKm�}Vw�y�w�{�tsr3{�p~tsw�v+p~r2�Fpsl¦"\r }9�ql�m9}Kwxy�lV��r
yb�bw�t~l�yTm9r
y�ps{3¦
7jw�w�F �  Tr4�T}Bp]}! zlB¡ �joTyzvgpswxl�yz{�}Kt~r�t~r2{�pst~wëvgpsr3�Çp~l¦"`r �qwë{�pst~wN"Toqpswx��r�r3yb��w�tslKyTm9r
y�p�p~t]}Vy\{��jl�t~m9r
t]{3¦
7åwxw�w�F �  Tr5r3�T�Kr5�jtslKmÅ}�v3} ��� yTlq�qr5p~l�ps Tr�v
lKtst~r2{�n`lKy\�qwxyz�¢t~r
p~oTtsyq�[{�wxp~r5yzlb�Tr�v
}Ky4 z}��Kr�}Vy }K{s{~lbv
w�}Vp~r2���z}Bps}H zlB¡

�joTyzvgpswxl�y ¦
k�lKy\�qwPpswxl�yz{�7jw�FÇ}Kyz� 7jw�w�FÇ}Kt~r�tsr3{�p~tswëvgp~w�lKy\{�p~ \}Bp,m9}& Kr(ps Tr>��| � �jts}Km)r3¡�l�t  � r3{s{Ç��r
yTr3ts} � p~ z}Kyéps Tr#�jo �x�
ub z}Kt~w�t~�~9�y�ozr � w¢�jts}Km9r
¡ÉlKt" `¦;k�lKyz�qwxp~w�lKy 7jw�wxw�Fg�� TlB¡�r3�Kr3t3�¢��r
yTr3ts} � w�£
r2{9p~ Trñub z}Kt~w�t~�~9�y�ozr � w¢�jts}Km9r
¡ÉlKt" ó}Vy\�
n`r
tsm)wxps{%wxp%p~l(v+lB��r
t�nTtslK�Kt]}Vm9m9w�yT� � }VyT��oz}V��r3{�wxy>¡¢ Twëv]  tsr3v
oTt]{�w��Kr�nTt~lqv
r3�qoTtsr3{� z}���r � lqv
} � �B}Kt~wë}H" � r3{�}Vy\�
nz}Kts}Km)r
p~r3ts{ 7j¡¢ Twëv] �p~ zrRub \}Vtswxt~�~9�yboTr � w��jt]}Vm9r
¡ÉlKt" ó�Tl�r2{ÇyzlVp_F+¦8�:�qw 'Hr
tsr
y�pd��r
yTr3ts} � w�£3}Vp~w�lKy�p~ló z}Vy\� � r
tsr3v+ozts{~wx��r�nzt~lqv+r2�qoTtsr3{Ù¡¢wxp~  � lqv
} � �B}Vtsw�}#" � r2{�}Vyz��nz}Vt]}Vm9r
p~r
t]{Ù¡É}�{ÙnTt~l�n\l�{�r2�I"b� 3 yTlbl�n)}Kyz�)ubp~r
'Hr
y 2 3 u�> � 4Á¦
��{��qwë{sv+oz{s{�r2�4w�y9ubr2vgpswxl�y)�q¦ Az¦ = �2ps Tr���| � �jts}Km9r
¡ÉlKt" �wë{�}�{�p~tsw�v+pÙ��r
yTr3ts} � w�£3}Vp~w�lKy4lK�Tp~ TrÉ����|�u �jt]}Vm9r
¡ÉlKt" H¦

�[y�����|%u(nTtsl#" � r
m�{3�Tps Tr){~r+p�lV�5�T}Vps}! \lB¡ �å}�vgp]{EL wë{�}��zyTwxp~r){�r
p�}Vy\�,p~ Tr)�T}Bp]}! zlB¡ �joTy\vgp~w�lKy\{{7å¡¢ Tw�v]  }Vtsr
w�y � � [ � � F��qwë{�pst~wN"Toqpsr�lB�Kr3t�p~ zr�m9r
r+pdlKn`r
t]}Bp~l�tu7jr3wPps Tr
tdoTyTw�lKy�l�tFwxy�psr
t]{�r2vgp~w�lKy����Tr
n`r
yz�qw�yT�Ül�y�p~ Tr
nTtsl#" � r
m�F+¦�� �x� ���Ù|%udnTtsl#" � r
m�{�v
}KyM"`r4r
yzv
lb�Tr3��}K{É��| � nTtsl#" � r3m9{3¦
$�yÇps Tr%lVps Tr
t� z}Kyz�ª�qlKy � �Ç{~lKm9r���| �
nTtsl#" � r
m�{4v3}Vy�"\r�r3yzv+lq�qr2�>}�{%����|�u nTtsl#" � r
m�{3¦��Tl�t4r
	T}Vm9n � rK��}Ky ��| � nTtsl#" � r
m wxyR¡¢ Twëv] gO wë{%w�y��zyTwxp~r
W {~ozv] (}K{�ps Tr � wxyzr3}Vt~�[v+lKy\{�p]}Vy�p��ÏnTtslKnz}K��}Bpswxl�y9nTt~l�" � r
m W v
}KyTyTlVp�"`r4p~t]}Vy\{ � }Bpsr3��wxy�pslF}Vy,����|�u�nTtsl#" � r3m�¦
k�lKy\{�r(%�ozr
y�p � �K�Ép~ zw�{�n\}Vn`r
td{�p~tswëvgp � �Úr*	bp~r
y\�T{9p~ zr#v � }K{s{�lV�4w�y�p~r
tsnTtslqv+r3�ToTts} � �T}Bp]}! zlB¡��[}Vyz} � �q{~w�{)nTtsl#" � r3m9{
 byTlB¡¢ydp~l�"\r {~l � �B}H" � r%wxy,n`l � �byTlKm9wë} � p~w�m9rK¦
�[yé}K�z�qwPpswxl�y ��r
��r
y�¡¢ Tr3y O8w�{��zyTwxp~r���p~ Tr#} � ��lKtswPps Tm nzt~r2{�r3y�psr3��w�y�p~ Twë{Fn\}Vn`r
tÇ¡¢w ��� n`r
t~�jlKtsm m"o\v] 

"`r+p�psr
t"p~ z}KyRp~ TrÇ} � ��lKtswPps Tm.�jl�t ����|�u>nzt~l�" � r3m�{%�jlKt m�}Ky��� bwxy\�T{4lV�¢nTtsl#" � r3m9{3¦��zlKt r*	T}Vm9n � rK��v+lKy\{�wë�qr
t
p~ zr4nTt~l�" � r
m lK�Ùv+l�nb���[v+l�yz{�ps}Vy�p�nTtslKnz}K��}Bpswxl�y � �[y�}Ky��Ç�Kw��Kr
y�nTtsl#" � r
m wxyz{�ps}Kyzv+r��bp~ Tr {~w�£
r%lV�iO�w�{�yTl � }Vts�Kr3t
p~ \}Vy�ps Tr"yboTm{"\r3t%lV� � wPpsr
t]} � {�w�y(p~ zr�nTtslK��ts}Km��zps Tr���| � ��r
t]{�w�lKy(lK��v+l�n����[v+l�yz{�p]}Vy�p�nTtslKn\}V��}Vp~w�lKy,w�y���l � �Kr2{
r
yb�bw�t~l�yTm9r
y�ps{%lK�¢{~w�£
r�L(�Ù¡¢ Tr
tsr�L'wë{%p~ Trd{�r
p"lV�¢nTtslK��ts}Km ��}Kt~wë}H" � r2{*�)"b�>v
lKy�p~t]}K{�p3�ªps TrÇ{~r+p"lK���z}Bps}H zlB¡
�å}Kv+ps{5�jlKt�p~ Tr�����|%u���r
t]{�w�lKy9wë{
L �{O�¦ �  Twë{� z}K{�} {�o@"z{�p]}Vy�p~wë} � wxm9nz}�vgpÉwxy�nTt]}Kv+p~wëv+r � �zlKt�{~lKm9r�kónzt~l��Kt]}Vm�{
lV�É}H"`lKoqp = � � �K� � w�yTr3{�ps z}Bp%¡�r"p~r2{�psr3�ª�Hps Tr�����|%u���r
t]{�w�lKy(t]}Vy#lKoqp%lV���bw�t�psoz} � m9r
m9lKts�K�H¡¢ Tr3t~r2}K{�p~ Tr)��| �
�Kr3ts{~w�lKy��\yTw�{~ Tr2�dw�y(})�jr
¡Å{�r2v+l�yz�T{3¦�7 � lF�z}Bp~r��T¡Ér� \}��Kr%t~ozydps Tr4��| � } � �KlKtswxp~ Tm W �jl�t�p~ Tr"m)l�t~r%��r
yTr3ts} �
� wxyTr2}Vt~�Ïv
lKyz{�ps}Ky�p��ÏnTt~l�nz}V��}Bpswxl�y)nzt~l�" � r3m W l�ydnTtslK��ts}Km�{É}�{ � }Kt~��r%}�{ � � �K��� � wxyTr2{
¦GF
�[y�l�oTt�nTtsr
�bw�lKoz{�nz}Kn\r3ts{3�\¡Ér�{~ TlB¡Ér3�, TlB¡Ø����|%u(nTtsl#" � r3m9{�v+l�o � �U"\r9{�l � ��r3�,nTtsr3v
w�{~r � ��wxy n\l � �byTl�m)wë} �

p~w�m9r{"b��p~t]}Vy\{��jl�t~m9w�yT��p~ zr
m wxy�psld}Fn\}Vt~p~wëv+o � }Vt7 �w�yz�#lV� IKe~GsZzSp*[e~Y]G#']STG�,+JMAPJMh�C nTtsl#" � r
m W yTlVp%}Vy�l�ts�Twxyz}Kt~�
tsr3}Kv] \}H"Tw � wxp��)nTt~l�" � r
m,�p"Toqp¢t~r2}Kv] z}#"Tw � wxp��)} � l�yT�"tsr3} � w�£3}#" � r�nz}Bps z{3¦ �  Tw�{�p~t]}Vy\{��jl�t~m�}Bpswxl�yF�bwxr � �z{�}KyÇr��Fv
wxr3y�p
w�y�psr
tsnTtslbv
r3�qozts} � �T}Bp]}! zlB¡��[}Vy\} � �b{~wë{�} � �KlKtswxp~ Tm "\r2v
}Vo\{�r(ps Tr#tsr3} � w�£3}#" � r+�Ïnz}Bps  tsr3}�v] z}H"zw � wPp��ónTtsl#" � r
m v
}Ky
"`rÇ{�l � ��r3� "b�#}VyRr��Fv
wxr3y�p)�q�byz}Vm9wëvg�ÏnTt~l��Kt]}Vm9m9wxyz�d} � �Kl�t~wxp~ zm�¦��[yRps Tr�nTtsr3{~r
y�p nz}Kn\r3t3��¡�rF{~ TlB¡  zlB¡×p~l
�Kr3yTr
t]} � w�£
r)p~ Tr2{�rFp~r3v] zyTwN%�oTr2{4�jtslKm:���Ù|%uRnTtsl#" � r3m9{4p~l(��| � nTtsl#" � r
m�{3¦d�[yñm�}K bw�yT�,p~ zw�{"�Kr
yzr
t]} � wx£2}Bp~w�lKy��
p~ zr%�jl ��� lB¡¢w�yT�9yTr
¡ w�{s{~oTr3{¢}Kt~wë{�r �

a � � p~ Tl�oT�K >p~ zr9p~t]}Vyz{��jlKtsm�}Bp~w�lKy>¡Ér9}KnTn � ��psl(��| � nTtsl#" � r3m9{%wë{ {~wxm9w � }Kt4p~l,ps Tr�lKyzr�oz{�r2� �jlKt4����|�u
nTt~l�" � r
m,� ps Tr�p~t]}Vy\{��jl�t~m9r3�>nTtsl#" � r3m.p~ \}Bp"tsr3{~o � ps{4wë{ }(tsr3} � w�£3}#" � r
�Án\}Bp~  WgaqU�U�GBegC nTtsl#" � r
m,�ÙyTlVp)}
t~r2} � wx£2}H" � r+�Ïnz}Bps  esYsG�'sSzG#,
JMADJMhÁC nTtsl#" � r
m,¦ �  z}Bp�w�{3�zw�y,p~ Tr p~t]}Vyz{��jlKtsm9r3���Kt]}VnT ,¡Ér"}Vtsr4yTl � lKyT��r
t�v
lKyq�
v+r
tsyTr2�9¡¢wPps Ç} nTozt~r�tsr3}�v] z}H"zw � wPp���nTtsl#" � r
m,�K"Toqp�¡¢wxp~ d�B} � oTr3{�l#"qp]}Vw�yTr3�¦"b�9}VnTn � �bw�yT�4�joTyzv+p~w�lKyz{É} � lKyz�
7jtsr3} � w�£3}H" � r5F4nz}Vp~ z{3¦ 7 �  Tr,t~r � }Vp~w�lKyz{~ Tw�n}"\r
p�¡�r3r
yóp~t]}Vyz{��jlKtsm9r3�ñ����|%uÜnzt~l�" � r3m�{)}Kyz�ñpsts}Kyz{��jlKtsm)r2�
��| � nTtsl#" � r
m�{Éw�{¢{~w�m)w � }Vt�p~l)p~ Tr%tsr � }Bpswxl�yz{� zwxn�"\r
p�¡�r3r
yÇl�ts�Twxyz}Kt~�9��ts}KnT q�Ït~r2}Kv] z}#"Tw � wxp���nTtsl#" � r3m9{É}Vy\�
�Kr
yzr
t]} � wx£3r3�ónTt~l�" � r
m�{9p~ \}Bp�v
lKm9nToqpsr#{~oTm9m9}Kt~w�r3{FlB�Kr
t�n\}Bp~ \{
��{~ozv] é}K{Ç{� Tl�t�psr3{�p��Ïnz}Bps �nTt~l�" � r
m�{
�
v � l�{~r3�b�[{�r3m9wxtswxyz�"nz}Vp~ ,nTtsl#" � r
m�{3�qr+psvK¦ 2 �EB��%�5Az�HkR;�<?> � 4Á¦GF

a �  Tr�} � ��lKtswPps Tm�� {�r��Fv+w�r
yzv
���qr
n`r
yz�z{�l�y�p~ zr�oz{~r�lK��v+l�m9nz}Kv+p�tsr
nTtsr3{~r
y�ps}Vp~w�lKyz{5lV�ªp~ zr��joTy\vgp~w�lKy\{�ps z}Bp
� }#"\r � r3�q��r3{¢w�yg7Mps Tr4p~t]}Vy\{��jl�t~m9r3�eFÉ��| � nTtsl#" � r3m9{3¦��zlKt¢r*	q}Km9n � r��zw�y�ubr3v+p~w�lKy#�q¦ Az¦ �)¡�r {~ TlB¡Ér3�d TlB¡
p~ TrÇ�joTyzvgpswxl�yz{"p~ z}Vp)}Vtswë{�rFw�yñps Tr � wxyzr3}Vt~�[v+lKy\{�p]}Vy�p��ÏnTtslKnz}K��}Bpswxl�y#nTtsl#" � r3m1v3}Vyg"`rdtsr
nTtsr3{~r
y�psr3�>�Kr3t~�
{�w�m9n � �Çoz{�w�yT�)p~tsw�n � r2{¢lV�Ùwxy�psr
�Kr3ts{3¦

�  Tr,��| � 7å}Vy\�ó����|%u�F9nTtsl#" � r3m9{�v3}Vy "\r {�l � ��r3�}"b� } yboTm{"\r3tFlV��nTtsr
�bwxl�oz{�} � �Kl�t~wxp~ zm9{3��w�yzv � oz�TwxyT�
p~ zr -�r � w�m9wxy\}Bp~w�lKye/T��-�wxp~r3ts}Vp~w��Kr�/z�É}Kyz� -~v3} ��� �[{�p~tswxyT��{1/>} � �Kl�t~wxp~ zm9{F�Kw��Kr
y "b��ub z}Vtsw�tÇ}Vyz��9�yboTr � w�}Kyz� p~ Tr
} � �Kl�t~wxp~ zm.lV��k�lKoz{~lVp }Vy\�ñk�l�oz{~lVp 2 k¢k¢�H:54Ï¦MB�lB¡Ér
��r
t2�H�jlKt4�Kr3yTr
t]} � ����|%uR}Vyz�>��| � nzt~l�" � r3m�{
�="\lKp~ >p~ Tr
wxp~r
t]}Bpswx��r�}Kyz�Çv3} ��� �[{�pst~w�yT��{�} � �Kl�t~wxp~ zm9{�v
}KyFps}& Kr�r
	qn\l�yTr
y�psw�} � pswxm9r�wxyÇp~ Tr%¡ÉlKt]{�p�v3}K{~rK¦ 3 yTlblKnd}Vyz�Çubp~r
'Hr
y

� =



�Kw��Krd}VyÚ} � ��lKtswPps Tm1{~w�m)w � }Vt�p~l>uq z}Vtswxt)}Vyz�Å95yboTr � w � { -�r � w�m9wxyz}Vp~w�lKy@/#} � �KlKtswxp~ Tm 2 3 u�> � 4Ï¦ �  zrdrH��v
wxr3yzv+w�r3{
lV��ps Tr)ub \}Vtswxt~�~9�yboTr � w }Vyz� 3 yzl�l�nq��u�p~r*'`r3y(r � wxm9w�yz}Bpswxl�y�} � �KlKtswxp~ Tm�{��qr3n\r3yz�ª�H}Vm9lKyz�FlVps Tr
t¢ps Tw�yT��{3�\l�y,p~ Tr
¡�}��R�joTyzvgpswxl�yz{F}Kt~r,tsr
nTtsr3{~r
y�p~r2�ª¦ � lñtsr
nTtsr3{~r
y�p]}Bp~w�lKy\{)}Kt~r,�qwë{~v
oz{s{�r2�Úw�y 2 u�9�: = 4�}Vyz� 2 3 u�> � 4!�� TlB¡Ér
��r
t2�
r
��r
y wP��p~ Tr)p~r2v] TyTw&%�oTr3{�lV��p~ Tr9nTtsr3{~r
y�p%nz}Vn`r
t%}Vtsr�o\{�r2�ª�^"\r2v
}Koz{�r�p~ zr�uq z}Vtswxt~�¸95yboTr � w�}Kyz� 3 yTlblKnq��u�p~r*'`r3y
} � �Kl�t~wxp~ zm9{�m�}VyTw�nTo � }Bpsr"�joTy\vgp~w�lKy\{�}�{�}d¡¢ Tl � r��`t]}Bps Tr
t�p~ \}Vy#n`lKw�y�p�¡¢w�{~rK�`ps Tr
��}Kt~r�yTlVp4}K{�r��Fv+w�r
y�p4}K{�p~ Tr
} � �Kl�t~wxp~ zm8nTt~r2{�r3y�p~r3�d Tr3t~r�¦

<¢r2v+r
y�p � ����<�}Vm�} � w�yT��}Km. z}�{4{� TlB¡¢y> TlB¡�}Ç�jt]}Vm9r3¡�l�t  (��r
ts��{�w�m9w � }Vt%psldps Tr���| � �jts}Km)r3¡�l�t  �v3}Vy�"\r
oz{~r3� p~l��Tr
�Kr � l�n>}dps Tr
l�t~��lK�	-s�T}Bp]}! zlB¡×�jt~r(%�ozr
yzv
� }Vy\} � �b{~wë{1/dwxyR¡¢ Twëv] RwxyT�jlKtsm9}Vp~w�lKy>w�{ l#"qp]}Vw�yTr3�>}H"`lKoqp
 TlB¡ lV�Mp~r3y�}Kyz��¡¢wPps ,¡¢ z}Bp¢nTtsl#"z}#"Tw � wxp��F}9�T}Bp]}! zlB¡ �å}Kvgp¢ Tl � �z{Ép~tsoTr �qoTtswxyz�)nzt~l��Kt]}Vm;r
	qr3v
oqp~w�lKy 2 <�}Vm¦> � 4Á¦
����+ 5 �
7-�� 8¬��:9<; ���>=?8A@>8)������ 7�C0@8�8�e�¸��?DF-

$�oTt�} � �Kl�t~wxp~ Tm�{��jlKt�{�l � �bw�yT�"��| � nTt~l�" � r
m�{�v
}VyM"\r%oz{~r3�Fp~l{�zyz�Fnzt~r2v+wë{�r�7jwÁ¦ r�¦x�bm9r
r
p��ÏlB�Kr3t��[} ��� �Ï�B} � w��q�Ánz}Vp~ z{_F
{~l � oqp~w�lKyz{)�jl�t¦"\lKp~ �v+l�nb�Ú}Vyz� � wxyzr3}Vt~�[v+lKy\{�p]}Vy�p�nTtslKn\}V��}Vp~w�lKyónTt~l�" � r
m�{9wxy�n`l � �byTlKm9wë} � p~w�m9rK¦ �zlKt¦"`lVps 
v+l�nb���[v+l�yz{�ps}Vy�p-nTtslKnz}K��}Vp~w�lKy�}Kyz� � wxyTr2}Vt~�Ïv
lKyz{�ps}Ky�pÙnTtslKn\}V��}Vp~w�lKy �Vp~ Tr3t~r�}Kt~r�{~r
��r
t]} � }Vy�psr3v+r2�qr
y�p]{
¦����Kr3ts{~w�lKy
lV��wxy�p~r3t~nzt~lqv+r2�qoTt]} � v+lKnb���[v+lKy\{�p]}Vy�p�nTtslKnz}K��}Vp~w�lKy,¡É}�{��Tr
�Kr � l�n\r2��}BpV<¢wëv+r9}Vyz�� z}K{D"`r
r
y wxy oz{~r"�jl�t�m�}Vyb�
�Kr2}Vt]{
¦ �  Tr�} � �Kl�t~wxp~ zm wë{��Tr3{sv+tsw`"`r3�%w�y 2 k¢k 3 � : � 4Ï�V}Vyz�4{�p~o\�qwxr2{�lK�T TlB¡>p~ TrÉ} � �Kl�t~wxp~ Tm n`r
t~�jlKtsm9{�wxy"nTts}�vgpsw�v
r
lKy �TlKt~p~t]}Vy#nTt~l��Kt]}Vm�{¢¡Ér
tsr�v3}Vtst~w�r3�(l�oqpE"b�uC�tslB�Kr"}Kyz� � lKt]v+£3lKy 2 C � >K�54Ï¦ �  Tr	<¢w�v
r)} � ��lKtswPps Tm  z}K{�p�¡Él
n`lVp~r3y�p~wë} � �qt]}�¡�"z}�v  b{�p~ \}Bp�lKozt�} � �KlKtswxp~ Tm�{��ql9yTlVp� \}��Kr �

a �  Tr0<¢wëv+r"} � ��lKtswPps Tm w�{�yTlVp�nzt~r2v+wë{�r4�jl�t�tsr3v
oTts{~w��Kr%nTtslK�Kt]}Vm�{3¦D7å�[y(�å}Kv+p3�`wPp�m�}��Ç�å} �x� wxy�p~ld}Vy(w�y��zyTwxp~r
� lblKn�¡¢ Tr3y,}KnTn � wxr2�Fpsl�t~r2v+oTt]{~wx��r�nTtslK��ts}Km9{3¦GF

a �  Tr%nTt~r2v+wë{�r��joTy\vgp~w�lKy�ps z}Bp�v3}VnqpsoTt~r2{� TlB¡ nzt~lqv+r2�qoTtsr _ psts}Kyz{��jlKtsm9{�}Kydw�yTnToqp�r
yb�bwxtslKyTm9r3y�p�wë{

. & ?10 (
� G E � X U'I>J � K � � M

@ 7^)HFJ7^& ?10 F ( 7 =K= F

B�lB¡Ér
�Kr3t3�zp~ Tr�<¢wëv+r9} � �Kl�t~wxp~ Tm oz{~r3{�lKy � ��}Ky#}VnTnzt~l 	qw�m9}Vp~w�lKy,psl�7 =K= F{7Mps Tr9{�lK�Ïv3} ��� r2� -�tsr+p~ozt~y�$�ozm)n
�joTyzvgpswxl�y@/�F+¦ #Ér3v3}Voz{~r,lV��p~ Twë{F}VnznTt~l 	qw�m�}Bp~w�lKy��5p~ zrU<¢w�v
r�} � �Kl�t~wxp~ Tm �qlbr3{�yTlKpFr
��r
y ��w�r � � nTtsr3v+wë{~r
}Vyz{~¡�r3ts{��jlKt¢yzlKyq�Ït~r2v+oTt]{~wx��r�nTtslK��ts}Km�{
¦

�[ydv
lKy�p~t]}K{�p3��ps Tr�{~l � oqpswxl�yz{�p~l9v+lKnb��}Vy\� � wxyzr3}Vt~�[v+lKy\{�p]}Vy�p�nTtslKnz}K��}Vp~w�lKy�nTtsl#" � r
m�{Él#"Tps}Vw�yTr2�F¡¢wxp~ Çl�oTt¢} � �KlK�
tswPps Tm�{�}Kt~r�nTtsr3v+wë{~r �jlKtD"`lVp~  yTlKyT�Átsr3v
oTts{~w��Kr"}Kyz�(tsr3v+ozts{~wx��r nTtslK��ts}Km9{3¦�$�ozt�} � ��lKtswPps Tm�{���r
yTr3ts}Vp~r ZHe~Y_'+JëW
Y
-�tsr+psoTtsy $�oTm9n4�jozyzvgpswxl�yz{1/ � �[y%nz}Vt~p~wëv+o � }Vt2�+ps Tr�v
l ��� r2vgp~w�lKy%lK��m9wëv+tslV�Á�joTyzvgpswxl�yz{ªlK��ps Tr-�jlKtsm � aqU�Z � ^ 7 � "� �T � � � [
� &  T � � F�tsr
nzt~r2{�r3y�p]{�7 =K= Fg¦
��yÜ} � ��lKtswPps Tm �jl�t nTtsr3v+wë{~rFv+lKnb���[v+lKy\{�p]}Vy�p�nzt~l�nz}V��}Bp~w�lKy 7M�jl�tI"`lVp~ ñtsr3v
oTt]{�w��Kr�}Vy\� yzlKyq�Ït~r2v+oTt]{~wx��r�nTtslV�

�Kt]}Vm�{_Fª¡�}K{��Kw��Kr
y"oz{�w�yT��p~ Tr�����|�u4�jts}Km9r
¡ÉlKt" E"b�V<¢r
n\{
�Kuq}K�Kw��H�V}Vyz�IB�lKts¡¢wPps£ 2 <�u�BE>HAz�!BE<�u�>��54Á¦iB�lB¡Ér
��r
t2�
}K{��qwë{~v
oz{~{~r3�9w�ydubr2vgpswxl�yM:T¦ = ��p~ Tr3t~r�w�{É} {~wx��yTwÐ�`v
}Vy�p��Tts}�¡�"z}�v   psl �jlKtsm"o � }Vp~w�yT�"v+l�nb���[v+l�yz{�ps}Vy�p-nTtslKnz}K��}Vp~w�lKy
}K{�}Vy(����|%u(nTtsl#" � r3m �?�  zr"tsoTyTyTw�yT�Fpswxm9r9}Vyz�(p~ Tr9{�n\}Kv+r"oz{�r2�X"`lVp~ >�qr
n`r
y\��lKy�p~ Tr	%�o\}Vy�p~wxp�� -�yboTm0"`r
t
lV� � wPpsr
t]} � {�w�y�p~ Tr4nzt~l��Kt]}Vm¦/T¦
�>r) \}��Kr�} � {~l,{� TlB¡¢y wxy p~ zw�{%nz}Kn\r3t% TlB¡Øp~l({~l � �Kr � w�yTr3}Kt��[v+l�yz{�ps}Vy�p~�ÁnTtslKn\}V��}Vp~w�lKy�nTtsl#" � r
m�{3�ª¡¢ Tw�v] >w�y

�Kr3yTr
t]} � �zy\�>}({~oTn`r
t]{�r
p4lV��ps Tr�w�yz{�p]}Vyzv
r3{4lK�Év
lKyz{�ps}Ky�p4�B}Vtswë}H" � r3{��jlKozyz��"��>v+l�n����[v+l�yz{�p]}Vy�p�nzt~l�nz}V��}Bp~w�lKy�¦
ubr3�Kr
t]} � lVp~ zr
t]{- z}��Kr�} � {~l%r
	T}Vm9w�yTr3��v � }�{~{~r3{5lV� v+l�yz{�p]}Vy�p��ÏnTtslKnz}K��}Vp~w�lKy nTtsl#" � r3m9{�m9lKtsr¢�Kr
yzr
t]} � p~ \}VyFv+l�nb���
v+l�yz{�ps}Vy�p¢nTtslKnz}K��}Vp~w�lKy 2 3 }Vt+� � �\u 3 > = �eC � >��q�z�#u�>��q�`kRBE>��(4Ï¦

a 3 }Vtst¢oz{�r2� � wxyTr2}Vt�} � �KrW"zts})pslÇ�qrJ�\yTr�}F{s}B�jr)} � �Kl�t~wxp~ Tm �jlKt	7jw�y�psts}KnTtslbv
r3�qozts} � F�}T�9yzr"nTtsl#" � r
m�{{7jwÁ¦ r�¦x�
nTt~l�" � r
m�{Éwxy,¡¢ Twëv] ,t~r � }Vp~w�lKyz{~ Tw�nz{ÉlV�Ùp~ Tr%�jl�t~m�� �  �K� �%�>� ( ( ( � ���<��� � (%}Kt~r�p~t]}Kv  �r3�@F 2 3 }Vt+� � 4Á¦

a u�p~r*'`r3y�}Vyz� 3 yTlbl�n�}K�T�qtsr3{s{�ps Tr m9lKtsr4�Kr3yTr
t]} � nzt~l�" � r3m lK�5�qr+psr
tsm)w�yTw�yT�F¡¢ Tr
p~ Tr3t�} Wga@,]Y�`+ZHe~YgW]WgJå@B^
7jt]}Bp~ zr
t�p~ z}Ky>}d�B}Vtsw�}#" � r(F� z}K{%},v+l�yz{�p]}Vy�p%��} � ozr 2 u 3 > = 4Á¦ �  Tr
� �qrJ�zyzr9}��qr2v+wë�T}H" � r9�Kr3ts{~wxl�y�lV��p~ Tr
nTt~l�" � r
m }Vyz���Kw��Kr�}Ky } � ��lKtswPps Tm �jl�t�p~ Tr)wxy�psts}KnTt~lqv
r3�qoTt]} � {�r
p�p~w�yT�\¦4�[y�p~ zr)v3}K{~r"lV� � lblKnT���jtsr
r"v
lq�qrK�
p~ Tr } � ��lKtswPps Tm8w�{�l�nqp~w�m�} � ¦

a C�t~lB��r#}Vyz� � l�tsv
£
l�y �qrJ�\yTr3� }óv � }�{~{dlV�"n`l � �byTlKm9wë} � $�oTm9n �joTyzvgpswxl�yz{ 2 C � >��54Ï��¡¢ Twëv]  }Kt~r m9lKtsr
�Kr
yzr
t]} � p~ \}VyRp~ zr � w�yTr2}Vt�$�oTm9nñ�jozyzvgpswxl�yz{ oz{~r3�Rw�yñlKozt ¡�l�t  �� TlB¡Ér
��r
t2�|"\r2v
}Koz{�r�lK� � w�m9wPp]}Bp~w�lKy\{ w�y
p~ Tr%¡�}���p~ Tr3�Ç�qrW�zyTrX-�tsr+psoTtsy $�oTm9n��joTyzv+p~w�lKyz{6/T�Tp~ Tr3wxt�} � ��lKtswPps Tm �qlbr3{¢yzlVp¢yTr3v
r3{s{~}Kt~w � ���zyz��nTtsr3v+wë{~r
wxy�p~r3t~nzt~lqv+r2�qoTt]} � wxyT�jlKtsm9}Vp~w�lKy ¦

a ��yÇ} � ��lKtswPps Tm ��wx��r
y¦"b���(r+ps£
��r
t�}Vyz�Çubp~tslKoz��v3}VyF z}Kyz� � r�{�ps}Vp~r
m9r3y�p]{�lK�ªp~ Tr��jlKtsmJ� �  �:� ��� �>��(
2 �#u�>K�54Ï�¢¡¢ Twëv] �w�{d}ñm9lKtsr(�Kr
yzr
t]} � �jl�t~m p~ z}Kyév
}Ky�"\r  z}Vyz� � r2� "��óp~ zr���| � �jts}Km)r3¡�l�t  H¦ 7 �  Tr
r
yb�bwxtslKyTm9r3y�p4psts}Kyz{��jlKtsm)r3t4p~ \}Bp)v
lKtst~r2{�n`lKy\�T{%p~l {�ozv] ó}�{�p]}Bpsr
m9r
y�p3� . & ?10 ( & ?10 2 � [ �L�!& ?10 7 ��F �
�A��& ?10 7 �pFE� (_4Ùw�{¢yzlVp��qwë{�p~tsw`"ToTp~w��KrK¦GF�B�lB¡�r3�Kr3t3�qps Tr
w�t�} � ��lKtswPps Tm wë{¢w�m)nzt~r2v+wë{�r)�zwxp��qlbr3{�yTlVp?�\yz��p~ Tr
-�m9r
r
p��ÏlB�Kr
t~�[} ��� �Ï�B} � w��b�Ïnz}Vp~ z{6/4{�l � oTp~w�lKy ¦

� �



a kÉ}VtswxyTw`}Vyz�MB�w�yz�Ç�qrW�zyTr2�F}VyÇ} � ��lKtswPps Tm �jlKtÉwxy�p~r3t~nzt~lqv+r2�qoTt]} � v
lKyz{�ps}Ky�p�nTtslKnz}K��}Vp~w�lKyX7jr*	�psr
yz�TwxyT�"p~ Tr
¡�l�t  %lV�H�>r
�Km�}Ky)}Kyz���ª}K�qr2v  2 ���r:��(4�F�p~ z}Vp�v
}Vy� z}Vy\� � r¢yzlKyq�[�qwë{�pst~wN"Toqpswx��rÉ�T}Vps}H zlB¡ñ�joTyzv+p~w�lKyz{�7å}Vy\�
p~ boz{�w�{�m)l�t~r��Kr
yzr
t]} � ps z}VyÇlKoTtÉ} � �KlKtswxp~ Tm�F 2 kRB�>��54Ï¦iB�lB¡�r3�Kr3t3�K{~w�yzv+r�p~ Tr3�9�Tl"yTlKp�nTtslKnz}K��}Vp~r¢�B} � oTr3{
�jt~l�m×v
} ��� r3�"�joTyzvgpswxl�yz{i"z}�v  %p~l%v
} ��� wxyT���joTy\vgp~w�lKy\{
�Bps Tr
w�t-tsr3{~o � p]{�}Vtsr�r3�Kr
y � r2{~{�nzt~r2v+wë{�r�p~ z}Ky�l�oTt � }Kwx��r
� 	q z}Vo\{�pswx��r�} � ��lKtswPps Tm,¦

�>r
�Km�}Ky"}Vyz���H}K�qr2v  2 ���r:��(4Á�!"zoTw � �qw�yT��l�y r3}Kt � w�r
t�¡ÉlKt" D"��%�>r
��"Tt~r3wPp 2 �>r
�q�V�(4Ï�Br
	T}Km)w�yTr2�%p~ Tr�wxy�psr
t]}Kvgpswxl�y
"`r+p�¡Ér
r
y(v
lKyz{�ps}Ky�p�nTtslKnz}K��}Vp~w�lKyd}Kyz���qr3}��b�Ïv
lq�qr%r � wxm9w�yz}Bpswxl�y ¦ �  Twë{�w�{s{�ozr4w�{�yTlKp�}K�T�Tt~r2{~{~r3�Çwxy,lKozt¢¡�l�t  H¦
����� ,�3EDJ8¬�� , 8=��8��E��
 9 7� 8 C�
 -p�.- 7�C0@8�8�e�¸��?DF-

ubr2vgp~w�lKy � nTt~r2{�r3y�p~r3�d}��Tr
m�}Vyz�d} � �Kl�t~wxp~ Tm;�jl�t¢{�l � �bw�yT�"��| � nTt~l�" � r
m�{
�q}Kyz��ps Tr%r
	qn\r3t~w�m9r
y�ps{Étsr
n`lKt~p~r2�Fw�y
ubr2vgp~w�lKyñ�9w�yz�qwëv
}Vp~r�p~ z}Vp��jl�t�v
lKyz{�ps}Ky�p~�Ánzt~l�nz}V��}Bp~w�lKy,nTtsl#" � r3m9{�w�yRk nTtslK��ts}Km9{�p~ Tr9�qr3m9}Kyz�#} � ��lKtswPps Tm w�{
{~oTn\r3t~w�lKt%psl�p~ TrFr*	q z}Voz{�p~w��Kr9} � �Kl�t~wxp~ zm 7å}Vp � r2}K{�p%w�yRnTtslK�Kt]}Vm�{�lV��oTn>p~l � � ���K� � w�yTr2{6F+¦ �  Tr�t~r � }Vp~w�lKyz{~ Tw�n
"`r+p�¡Ér
r
y,ps Tr��Tr
m�}Vyz�(} � ��lKtswPps Tm lV��ubr3v+p~w�lKy � }Kyz�,ps Tr r
	q z}Koz{�p~w��Kr"} � ��lKtswPps Tm lK�5uqr3vgpswxl�y �9wë{�{~wxm9w � }Kt¢p~l
p~ zr�t~r � }Vp~w�lKyz{~ Tw�n#ps z}Bp  Tl � �z{��jlKt4����|�u nTtsl#" � r3m9{�"`r+p�¡Ér
r3y>p~ TrF�qr3m�}Vyz�>} � �Kl�t~wxp~ Tm lV� 2 <�u�BE>HA\��B�<�u�>��(4
}Vy\�Fps Tr4r
	q z}Koz{�pswx��r4} � �KlKtswxp~ Tm lK� 2 <�u�BE>HAz��<�B�u�>��54Ï¦

$�yTr�}KnTnTtsl�}�v] �psl�l#"qp]}Vw�yTw�yT���qr3m9}Kyz� } � ��lKtswPps Tm�{H�jlKt w�y�p~r3t~nTtslqv+r2�qoTt]} � �T}Vps}H zlB¡��Ï}Kyz} � �q{�wë{HnTtsl#" � r
m�{ª¡�}K{
�qr2{~v
t~wN"\r2�."��.<¢r
n\{ 2 <�r
n@>#A�vB�@<�r
n@>#A�}54Ï¦
<¢r3nz{�nTtsr3{~r
y�psr3��}9¡É}��Fw�y,¡¢ Twëv] ,} � ��lKtswPps Tm�{Ép~ z}Vp�{�l � ��r4�qr
m�}Vy\�
�Kr3ts{~w�lKyz{�lV�Éwxy�p~r3t~nzt~lqv+r2�qoTt]} � }Vy\} � �b{~wë{�nTtsl#" � r3m9{4v3}Vy "\r�l�"qps}KwxyTr2�#}Koqp~l�m9}Vp~wëv
} �x� �,�jt~l�m p~ zr
w�t4r
	q z}Vo\{�pswx��r
v+l�oTy�p~r3t~nz}Kt�p]{ 7jr
	qnTtsr3{s{~r3��}K{ � lK��w�v�nTtslK��ts}Km9{_F0"��óm�}K bwxyz�>o\{�r(lK��ps Tr -�m�}K�Kwëvg�[{�r
ps{�p~t]}Vyz{��jlKtsm�}Bpswxl�y@/T�É}
�Kr3yTr
t]} � p~t]}Vyz{��jlKtsm�}Bp~w�lKy9�qr3�Kr � lKn`r3�)w�y�p~ zr � l��Kwëvg�ÏnTtslK�Kt]}Vm9m9w�yT��}Kyz���qr2�qozvgpswx��r+�[�T}Bp]}H"z}�{�r¢v
lKm9m"oTyzwPpswxr2{-�jlKt
v+tsr3}Vp~w�yT�FrH��v
wxr3y�p��qr3m9}Kyz�(��r
t]{�w�lKyz{�lV��7�"`lVp~p~l�m��ÏoTneF � lK�Kwëv4nTtslK��ts}Km�{ 2 <�; 3 : � � #��#uq�E: � �M#�<?:b���H� �x� :#>!4Á¦
<¢r3nz{-w �x� oz{�p~t]}Bp~r2�)p~ Twë{�}KnTnTtsl�}�v] 0"b��{~ TlB¡¢w�yT�4 TlB¡óp~l4l#"Tps}Vw�y�}4�qr
m�}Kyz��} � �Kl�t~wxp~ Tm×�jlKt-ps Tr�w�y�psr
tsnTtslbv
r3�qozts} �
� lbv3} ��� �é{~r
n\}Vt]}H" � r�nTtsl#" � r
m�{3¦ ubo�"\{�r(%�ozr
y�p�¡ÉlKt" "b� <¢r
nz{3�4uq}V��wx�H��}Kyz� B�lKts¡¢wPps£ r*	bp~r
y\�qr3� p~ Tr � lK�Kwëvg�
nTtslK��ts}Km)m9w�yT�F}VnznTt~l�}Kv] �p~lÇp~ Tr9v � }K{s{�lK�5����|�u�nTt~l�" � r
m�{ 2 <�u�BE>HAz�r<?B�u�>��!4Á¦�7 �  Tr � }Vp�psr
t�nz}Vn`r
t]{��qldyTlVp
m�}K �rFoz{~rÇlV� � lK��w�v+�Ánzt~l��Kt]}Vm9m9wxyT��psr
tsm)w�yTl � l��K� �- TlB¡Ér
�Kr3t3��p~ zrÇr
	q z}Koz{�p~w��KrÇ} � ��lKtswPps Tm�{"�qr2{~v
t~wN"\r2�ñw�yñp~ Tr
nz}Kn\r3ts{4 \}��KrF{�p~t]}Vw��K �p��jl�t~¡�}Vt]��w�m9n � r3m9r
y�ps}Vp~w�lKyz{�}K{ � lK��w�v9nzt~l��Kt]}Vm�{
¦�|�r3m�}Vyz�Ü} � ��lKtswPps Tm�{4v
}KyRp~ Tr3y}"\r
l#"Tps}Vw�yTr2�M"b�d}KnTn � �bwxyT�)ps Tr4m�}V�Kwëvg�[{~r+ps{�psts}Kyz{��jl�t~m�}Vp~w�lKy ¦GF
�ñ�qw '`r3t~r3y�p�}VnTnzt~l�}Kv] �p~l¢l#"Tps}Vw�yTw�yT���qr3m9}Kyz���Kr3ts{~wxl�yz{HlV�bw�y�psr
tsnTtslbv
r3�qozts} � �T}Bp]}! zlB¡��[}Vyz} � �q{~w�{H} � ��lKtswPps Tm�{

 z}�{�"`r
r3yÇw�yb�Kr3{�p~w���}Vp~r2�¦"b�F|�oTr2{�psr
ts¡É} � � ��C�oznqps}z�T}Vyz��ublK'ª} 2 |�C4u�>��!4Á¦��[ydp~ Tr3wxt¢}VnznTt~l�}Kv]  ���jlKt�r2}Kv] M%�oTr3t~�
}�{~r+p�lK���T}Vps}H zlB¡ r(%�o\}Bp~w�lKy\{¢w�{�{�r
p�oTn(lKy�ps TrV zlB¡ �Kt]}VnT g7�"zoqp�}K{�wP�5} ��� r2�q�Kr2{¢¡�r3t~r%tsr
��r
t]{�r2�@Fg¦ �  zrV zlB¡
�joTyzv+p~w�lKyz{�lKy,ps Tr"tsr
��r
t]{�r4��ts}KnT �}Vtsr%p~ zr�7å}KnTnTtsl 	qwxm�}Bpsr(F�w�yb�Kr3ts{~r3{¢lK��p~ Tr"�jlKts¡É}Kts�� zlB¡ �joTyzv+p~w�lKyz{3¦ �  zr3{~r
r�%�oz}Vp~w�lKyz{¢}Kt~r�p~ zr
y({�l � ��r3�doz{~wxyT��}9�qr3m9}Kyz�b�[�qtswx��r
y��H	qr3�b�Ïn\l�wxy�p~�t�zy\�qwxyz�)nzt~lqv+r2�qoTtsrK¦

�  Tr��qr
m�}Vy\�ñ} � �KlKtswxp~ Tm1lV��ubr2vgpswxl�y �  z}�{4ps TrF�jl �x� lB¡¢wxyz�#}K�q�B}Ky�p]}V��r3{4lB��r
t4ps Tr�} � ��lKtswPps Tm ��wx��r
y}"b�
|�oTr3{�p~r3t~¡�} � �ª�@C�oTnqp]}T�z}Kyz�,ublK'ª} �
7 = F �  Tr
w�tÉ} � ��lKtswPps Tm;lKy � �F}Vnzn � w�r3{�¡¢ Tr3y�Oó z}K{É} [�^zJMh[Y%^zaqU¦,]Y+e%@F94Y
AxY+U�Y
^zh�W �b¡¢ Tr
tsr3}�{�¡Ér�tsr�%�oTw�tsr�lKy � �

p~ z}VpVO }Vy\� � "\r�lK� [5^\JMhÏY�STY
JPI2Sqh ¦��Tl�t�r*	T}Vm9n � rK� � wxyzr3}Vt~�[v+lKy\{�p]}Vy�p�nTtslKn\}V��}Vp~w�lKy �H¡¢ Tr3t~r�O  z}K{4}Ky
wxy��\yTwPpsr4yboTm0"`r
t¢lK�Ùr � r3m)r3y�ps{3�qw�{¢l�oqps{~wë�qr�p~ Tr v � }�{~{�lK��nTtsl#" � r
m�{� z}Kyz� � r3�."b��p~ zr
w�t�} � �Kl�t~wxp~ Tm,¦

7 � Fd�[yz{�psr3}��,lV��v+l�m9nToqp~w�yT�Çp~ Tr���} � ozr lV� ��}Bp ? �zps Tr
w�t�} � ��lKtswPps Tm }Kyz{~¡�r3ts{E%�ozr
tswxr2{¢lV�-ps Tr �jl�t~m -���{�p~ Tr
��} � ozr4lV� �Ç}Vp ? � ��� /ñ�jlKt�}9�Kw��Kr
y(�B} � oTr � � O�¦É�[y � wxyTr2}Vt~�Ïv
lKyz{�ps}Ky�p�nzt~l�nz}V��}Bp~w�lKy��bp~ Tr3t~r wë{�yzl�¡É}��
p~l9oz{~r�%�oTr3t~w�r3{�lK��ps Twë{��jlKtsm8p~l	�zy\�Çps Tr v+l�yz{�ps}Vy�p¢�B} � oTr4lV��})�Kw��Kr
y��B}Vtsw�}#" � rK¦

7å�KFd�� Tr
y�tsr3{�p~tswëvgp~r2��p~lF����|%u,nTtsl#" � r
m�{3�zps Tr"¡ÉlKt]{�p��[v
}K{~r4v+l�{�p�lK�-p~ Tr)|�ozr3{�p~r
ts¡�} � �b�¸C�oznqps}V�[ubl&'H})psr3v] q�
yTwN%�oTr%wë{?��7���L � � Fg¦5�[y,v+l�y�psts}�{�p2�bp~ Tr4¡ÉlKt]{�p��[v
}K{~r�v
l�{�p¢lV��lKoTt¢�qr3m9}Kyz�,} � �Kl�t~wxp~ Tm8wë{?��7���L��(F+¦

|�oTr3{�p~r3t~¡�} � �ª��C�oTnqp]}T��}Kyz�éubl&'H}Ü} � {~lÜ��wx��r�}Ü{�n`r3v
w�} � w�£
r2�év+l�nb���[v+l�yz{�ps}Vy�p~�ÁnTtslKn\}V��}Vp~w�lKyÚ} � ��lKtswPps Tm ps z}Bp
tsr
m9r3�qw�r3{�nzt~l�" � r3m�{V7 � F�}Kyz��7å��F��jl�t�v+l�n����[v+l�yz{�p]}Vy�p�nzt~l�nz}V��}Bp~w�lKy�¦
� 3 � 3|�H3�E� 3E-
� ú���� ï
ÿM	 ú Í ��Í ú °�¸KÎ ��Í ÷5Í � ¸2³q·s¶�¸ Æ ºgÎ\´3¹�»��KÍ 	�Í � ½D½DÄ ´3¹\Í ��F�ì�
�ì~â�èDç3á(ä3ábü��áqä2ê ß
â�èëâ�Ý�����Ý � Þ5,Vã�ì~æ���ê ç�Ý3æ�èëã�F � â�Í

ú »�»K±D²[¸2¹�ÀjÒ�µ]²[½DµsÂBÎTö Z ï+ÿ�Í
� ���;� � � �)	0�ÙÍ	�Ù´3¹�·s±P½D°�¸2¹\Î�	�Í��9´3±Dµs¶gÎ���Í8��´
È2±DÊqÎ�´
¹b»m��Í � ½D½DÄ ´3¹\Í��9´3È2±D·5²[µsº�² ´
¹b»�¸3º�°�µ~¶ª²Ïº[¶�´3¹�È2µ�¿-´]ÂK²`º�¸�±PÄ4³�½Dµ]Ä4µ]¹Bº

½P¸3È2±D·¢³�¶�¸3È3¶�´
Ä4²]Í � ¹�E�æ[ÝgÛ�ì�ì[ü3èëáVç3â�Ý��Éã�F�ì .�è �~ã�F������ =�ß � ÞKÝ
â�è�, � Ý
á"E-æ�èëábÛsè ÞqêPì~âÉÝ���
�ä3ãåä���ä
â]ìT=�ß
â�ã�ì � â�Î
ö Z � �KÍ

� �b� � ï)	 ø�Í �Ùµ]µs¶�±�´3¹b» ��Íb�É´
Ä ´��B¶�±D²[°�¹b´
¹\Í��É¹Rº�°�µ�³q¸g¿�µs¶)¸ Æ Ä ´3È3±D·2Í � ¹VE-æÏÝgÛ~ì�ì[ü3èëáBç3âdÝ��Fã�F�ì�=�è! 3ã�F"�����
=�ß � ÞKÝ3â�è@, � Ý3á$E-æ�èëábÛsè ÞqêPì~â¢Ý��#
�ä3ãåä$��ä3âsì\=�ß
â�ã�ì � â�Îq³�´3È2µs²ÉýW� Z �Ký Z � Î��K´3¹�	É±PµsÈ2¸�Îqø ú Î%�9´
¶�·�°�ö Z � ïBÍ

� ø�´3½ �(� 	 	�ÍKø�´3½D½P´3°�´3¹zÍ ¯�°�µ�³�¶�¸3È3¶�´3Ä ²[¼�Ä4Ä ´
¶[Â�È3¶�´
³�°"´3¹�»%¾b¸g¿-Àå²[µ]¹�²[±Ëº�±DÊ�µÉ±D¹Bº�µs¶�³K¶�¸B·]µg»�¼K¶�´3½T»�´
º�´¢¾b¸g¿Ü´3¹�´3½ËÂK²[±D²]Í
� ¹ =�&('AE�I�� �)��Ý3á*�gì~æ�ì~ábÛ�ì�Ý3á_E-æÏÝ�ç3æ[ä �!� èëáBç]I`ä3áBç8,�ä]çBì~â�
�ì~â�èDç3á,ä3ábü+& � ÞqêPì � ì~á�ãåä3ãMèjÝ3á�Îb³b´
È2µ]²�ÿBï �Kò��VÎ
ö Z ��� Í

���



� ø-ø-ï � 	 � Í`øÙ¸3¼�²[¸3º�´3¹�»n��Í`øÙ¸2¼�²[¸
ºgÍ��Vº�´+º�±P·%»�µsº�µs¶�Ä4±D¹�´
º�±D¸2¹d¸ Æ »VÂ�¹�´3Ä4±D·�³K¶�¸2³qµs¶[º�±Dµ]²�¸ Æ ¶�µ]·]¼K¶�²[±PÊ2µ4³�¶�¸B·]µg»K¼�¶�µ]²]Í
� ¹Ü÷-Í �KÍ �Éµ]¼�°�¸2½P»TÎÉµg»K±Ëº�¸3¶gÎ .`Ý3æ � ä2ê�
�ì~â~Ûsæ~è Þ�ãMèjÝ3á�âdÝ���E�æ[Ý�ç3æ[ä ��� è�áVç ��Ý3ábÛ~ì�Þ�ãMâ � � &g. &gEoG '������ � =�ã��
��áqü3æ[ì 
�â � ��ä3áqä2ü�ä � ��,�ç8,Vâ�ã
	������gÎb³�´3È2µs²�ý � ï �Vý2ï3ïVÍ �É¸
¶[º�°�À � ¸3½D½x´
¹b»TÎzö Z ï � Í

� ø-ø ��¯ � �)		�ÍTø�´
½P½P´
°b´3¹zÎ �%Í 	�ÍTøÙ¸B¸3³qµs¶gÎ �%Í �¢µ]¹�¹�µg»KÂBÎ�´3¹�»_��Íb¯`¸3¶�· ]¸2¹zÍ � ¹Bº�µs¶�³K¶�¸B·]µg»�¼K¶�´3½z·]¸2¹�²Ïº�´3¹Bº�³�¶�¸2³�´3È2´
º�±D¸2¹zÍ
� ¹n=�&('AEAI � � =�ß � ÞKÝ3â�è@, � Ý3á ��Ý � ÞbèMêPì~æ+��Ý3á�â�ãMæ�,�ÛsãMèjÝ3á�Îq³b´
È2µ]²¢ö+ò3ý ��ö��Kö3Îªö Z � �KÍ

� ø � Z ò)	 � Í5ø�´
¶�±D¹�±�´
¹b» �dÍ � ±D¹�»zÍ �H½D¸+¿-Àå²[µ]¹�²[±Ëº�±PÊ2µ�±D¹Bº�µs¶�³�¶�¸B·]µ]»�¼�¶�´
½�·]¸3¹�²Ïº�´3¹Bº)³�¶�¸2³�´3È2´
º�±D¸2¹zÍ � ¹&=�&('AEAI � �
��Ý3á �gì~æ[ì~áqÛ�ì�Ý3á$E�æ[Ý�ç3æÏä ��� èëáVçmI`ä3áVç8,�ägçBì~â#
�ì~â�èDç3á�ä
áqü & � ÞqêPì � ì~á�ãåä3ãMèjÝ
á�Î�³b´3È3µ]²Éý � � � ö3ÎHö Z8Z òVÍ

� øK��� Z ')	 ¯ÉÍ � ÍqøÙ¸
¶�Ä4µ]¹\Îbø�Í ÷5Í5�\µ]±D²[µs¶�²[¸3¹\Îb´3¹b»���Í ��Í���±DÊ�µ]²ÏºgÍ &�á�ãMæÏÝgü8,�ÛsãMèjÝ3ádãåÝ���ê ç�Ý3æ�èëã�F � â�Í �dÍ � Í ¯ÉÍ � ¶�µs²[²]Î`ö Z8Z 'VÍ
� 	��T� Z ò)	 ÷5Í 	�¼�µ]²Ïº�µs¶[¿-´
½P»zÎ���Í��É¼�³�º�´VÎK´3¹b» �dÍ ��Í>�K¸
Ñz´KÍ�	�µ]Ä ´3¹�»KÀ�»K¶�±DÊ�µs¹%·]¸2Ä4³�¼�º�´+º�±P¸3¹�¸ Æ ±D¹Bº�µs¶�³K¶�¸B·]µg»�¼K¶�´3½z»�´+º�´

¾b¸g¿¢Í � ¹ ����� =�ß � ÞKÝ3â�è@, � Ý
á_E�æ�èëáqÛsè ÞbêPì~â¢Ý���E�æ[Ý�ç3æ[ä ��� è�áVç]I`ä
áVç8,�ägçBì~â�Îq³b´
È2µ]² � ï �Bÿ � Î`ö Z Z òVÍ
� �R� ��� 	 ø�Í ��Í!�H±D²[·�°�µs¶�´3¹�» ��Í �KÍ-�zµ �Ù½P´3¹�·2Í �ªæ[ä��~ãMèëáVç�ä��Ý � ÞbèMêPì~æ�Í��Ùµs¹ � ´
Ä4±D¹ �2øÙ¼�Ä4Ä4±D¹�È2² � ¼�Ã�½D±P²[°�±D¹�È�øÙ¸3Ä4³b´3¹BÂBÎ

� ¹�·3ÍPÎ%�)µ]¹�½P¸ � ´
¶��qÎqø ú Î\ö Z ��� Í
� � ��Ò � ö�	3��Í��É±Dµ]È3µs¶�±D·~°zÎ � Í �)¸2¹�· ��µ3Îz´3¹b»;��ÍqÒñ±D½D°�µ]½DÄ9Í � ¹VÊ2´+¶�±x´
¹�·]µ�¸ Æ ´3³�³�¶�¸gÕK±PÄ ´+º�±DÊ�µ�²[µ]Ä ´3¹Bº�±D·]²É¿5±Ëº�°F¶�µ]²[³qµ]·sº

º�¸%³�¶�¸3È3¶�´3ÄÅº[¶�´
¹�² Æ ¸3¶�Ä ´
º�±D¸3¹\Í � ¹"' &���	%à
	�	+ã�F ' &���á�áe,�ä3ê ��Ý3á*�gì~æ�ì~ábÛ~ì � &�á �sÝ3æ
� ä3ãMè H3à�.`ä�Û�F ��ì~æ�èjÛ�FVã�ì����+Î

³b´3È3µ]²�ö �bö
'KÎ �Éµs¿ ��¸3¶��qÎ�����ÎTö Z � ö3Í �K³K¶�±D¹�È2µ~¶[À ��µs¶�½P´3ÈKÍ
� ��¯ Z � 	 	�Í���¶�¸+Ê�µ�´
¹b»���Í�¯`¸3¶�· s¸2¹\Í ú ²Ïº�¼�»KÂ ¸ Æ�� ¼�Ä4³ Æ ¼�¹�·sº�±D¸3¹9±DÄ4³�½Dµ]Ä4µ]¹Bº�´
º�±D¸3¹�²]Í � ¹�= &('AEAI � � ��Ý3á*�gì~æ�ì~ábÛ~ì

Ý3á$E-æÏÝ�ç3æ[ä �!� èëáBç I`ä3áBç8,�ägçBì~â#
�ì~â�èPç3ádä3áqü & � ÞbêPì � ì~á�ãåä
ãMèjÝ3á�Î�³b´
È2µ]² Z ' � Z8Z ÎHö Z Z � Í
� � �l� Z ò)	 �TÍ � ¸3¶[¿5±Ëº 2ÎÚ¯ÉÍ ��µs³�²]ÎÜ´
¹b» �dÍr��´
È2±DÊqÍ 	�µ]Ä ´3¹�» ±D¹Bº�µs¶�³K¶�¸B·]µg»�¼K¶�´3½ »�´+º�´
¾b¸g¿ ´3¹�´3½ËÂK²[±P²]Í � ¹

E-æÏÝgÛ~ì�ì[ü3èëáBç3â Ý�� ã�F�ì ��FBèëæ[ü ����� =�&('K=��0. � =�ß � ÞKÝ3â�è@, � Ý3á:ã�F�ìY.`Ý8,Váqü�ä
ãMèjÝ3á�â;Ý�� =bÝ��~ã 
�ä3æ�ì
h-áBç3èëáTì�ì~æ�èëáVç3Î ³b´
È2µ]²'ö
'3ÿ ��ö2ögòVÎ �É·sº�¸3Ãqµs¶1ö Z Z òVÍ Ì ú Ê3´3±D½P´3Ã�½Pµ:¸2¹ º�°�µ ÒRÒRÒ Æ ¶�¸2Ä � � �
°Vº[º�³zÔ ���+¿-¿-¿¢Í ·]²]Í ¿5±D²[·2Í µg»K¼ �+¿5³�±D² �
³b´
³qµs¶�² � Æ ²�µ Z òKÍ ³�²�Ð~Í

� � � � �)	 ��Í 	�Íj�3¸2¹�µs²¢´3¹�» ú Í ��ÂK·s¶�¸ Æ ºgÍ�	¢´
º�´%¾�¸+¿�´3¹�´3½ËÂK²[±P²É¸ Æ ´3³�³�½D±D·g´
º�±DÊ�µ�³�¶�¸3È3¶�´3Ä4²�¼�²[±D¹�È4Ä4±D¹�±PÄ ´
½ Æ ¼�¹�·~º�±P¸3¹
È3¶�´3³�°�²]Í � ¹ ����� =�ß � ÞKÝ3â�è@, � Ý3á$E-æ�èëábÛsè ÞqêPì~â¢Ý��lE�æ[Ý�ç3æÏä ��� èëáVçmI`ä3áVç8,�ägçBì~â�Îq³�´3È3µ]²�ý Z � � � '��KÎHö Z � �KÍ

� ��´
¶~ïW�M	 �dÍ ��´+¶[¶gÍ ú Ó4¹�µ�¶�µ]½P´
º�±D¸2¹�²[°�±D³F´3Ä4¸3¹�È�Ê3´
¶�±P´
Ã�½Dµ]²�¸ Æ ´�³K¶�¸2È
¶�´3Ä9Í ��Ûsãåä�&�á ���DÎK�VÔDö �(� �bögòVö2Îªö Z ïW�KÍ
� �¢±D½�ï � 	 ��Í ú Í �¢±D½x»�´3½D½MÍ ú ¼�¹�±DÖ�µg»ñ´3³�³�¶�¸2´3·�°Úº�¸�È2½D¸3Ãb´3½�³K¶�¸2È3¶�´
Ä1¸3³�º�±DÄ4± g´
º�±D¸2¹zÍ � ¹ ����� =�ß � ÞKÝ3â�è@, � Ý3á

E-æ�èëáqÛsè ÞqêPì~â�Ý���E�æ[Ý�ç3æ[ä ��� è�áVç I\ä3áVç8,�ägçBì~â�ÎT³b´
È2µ]²¢ö Z ÿ �Vý#'��KÎªö Z ï � Í
� �\� Z ý)	 ��Í �¢¹�¸B¸2³)´3¹b» ��Í5�Vº�µsÑTµ]¹zÍ ¯�°�µ¢±D¹Bº�µs¶�³K¶�¸B·]µg»�¼K¶�´3½z·]¸2±D¹�·]±P»�µ]¹�·]µ�º�°�µ]¸
¶�µ]Ä9Í � ¹ &�á�ã�ì~æ~ábä3ãMèjÝ3ábä2ê ��Ý3á*�gì~æ�ì~ábÛ~ì

Ý3á ��Ý � ÞbèëêPì~æ���Ý3á�â�ãMæ�,�ÛsãMèjÝ3á�Îb³b´3È3µ]²�ö+ý2ò �bösÿ�'KÎ`ö Z Z ýVÍ
� ��� Z ö�	 Ò�Í)�`´
¹b»K±�´3¹�» ��Í ��Í)��Â�»Kµs¶gÍ � ¸2±D¹Bº�µs¶H±D¹b»K¼�·]µ]»¢´3½D±P´3²[±D¹�ÈKÔ ú ³�¶�¸3Ã�½Dµ]ÄÚ·]½P´3²[²[±ËÖb·]´
º�±D¸2¹zÍ � ¹ ����� =�ß � ÞKÝ3â�è@, �

Ý3á$E-æ�èëáqÛsè ÞqêPì~â�Ý���E�æ[Ý�ç3æ[ä ��� è�áVç I\ä3áVç8,�ägçBì~â�Îq³�´3È2µs² Z � �bö
' � ÎHö Z8Z ö2Í
� �;� Z � 	 ��Í �)µ~º ]È2µs¶"´
¹b» �TÍ0�Vº[¶�¸2¼�»zÍ � ¹Bº�µs¶�³�¶�¸B·sµg»�¼K¶�´3½�·]¸3¹�²Ïº�´
¹Vº�³�¶�¸3³b´3È2´
º�±D¸2¹zÔ ú ¹�µ]Ä4³�±Ë¶�±D·g´3½-²Ïº�¼�»KÂBÍ �����

IHì~ãMã�ì~æ~â�Ý3á$E�æ[Ý�ç3æÏä ��� èëáVçmI`ä3áVç8,�ägçBì~â�ä3ábü =�ß3â�ã�ì � â�ÎqýVÎ\ö Z Z � Í
� �É´
Ä Z �)	 ��Íj�É´
Ä ´3½D±D¹�È2´3Ä9Í 	�´
º�´%¾b¸g¿ Æ ¶�µ��B¼�µs¹�·sÂ)´3¹�´3½ËÂK²[±P²]Í � ¹ = &('AEAI � �)��Ý3á �]ì~æ�ì~áqÛ�ì%Ý3á_E�æ[Ý�ç3æ[ä ��� è�áVç:I`ä3á�à

ç8,�ä]çBì~â 
�ì~â�èPç3ádä3áqü & � ÞbêPì � ì~á�ãåä
ãMèjÝ3á�Î �9´]ÂÇö Z Z �KÍ�Ìj¯`¸4´3³�³qµg´
¶~Ð~Í
� ��µs³ Z ÿ2´M	7¯ÉÍ>��µ]³�²]Í 	Éµ]Ä ´3¹�»"±D¹Bº�µs¶�³�¶�¸B·sµg»�¼K¶�´3½z³�¶�¸2È
¶�´3Ä×´
¹b´3½ËÂK²[±D²�¼�²[±D¹�È%½D¸2È3±D·�»�´
º�´
Ãb´3²[µs²]Í � ¹$��Í��É´
Ä ´��B¶�±D²[°�¹b´
¹\Î

µg»�±Ëº�¸3¶gÎ �ÙÞ�Þqê èjÛ�ä3ãMèjÝ
á�â�Ý���I`Ý�ç3èjÛ#
�ä3ãåä���ä
â]ì~â�Í �¢½D¼B¿�µ~¶ ú ·g´2»Kµ]Ä4±D· � ¼�Ã�½D±D²[°�µ~¶�²]Î`ö Z8Z ÿKÍ
� ��µs³ Z ÿ3Ãe	 ¯ÉÍ���µ]³�²]Í]�V¸2½DÊV±D¹�È�»�µ]Ä ´
¹b»�Ê�µs¶�²[±D¸2¹�²¢¸ Æ ±P¹Bº�µs¶�³K¶�¸B·]µg»K¼�¶�´3½�´
¹b´3½ËÂK²[±D²¢³�¶�¸3Ã�½Dµ]Ä4²]Í � ¹ &�á�ã�ì~æ�áqä
ãMèjÝ3áqä3ê���Ý3á�à

�gì~æ�ì~ábÛ~ì�Ý3á ��Ý � ÞbèëêPì~æ���Ý3á�â�ãMæ�,�ÛsãMèjÝ3á�Îb³b´3È3µ]² �(� Z �Bÿ�' � Îªö Z Z ÿ�Í
� ��µs³ Z ÿ3·
	0¯ÉÍ ��µ]³�²]Í$�K¸3½DÊK±D¹�È�»�µ]Ä ´
¹b»FÊ�µs¶�²[±D¸2¹�²�¸ Æ ±D¹Vº�µ~¶�³�¶�¸B·]µg»K¼�¶�´
½Ù´
¹b´3½ËÂK²[±D²�³K¶�¸2Ã�½PµsÄ4²]Í � ¹ E�æ[ÝgÛ�ì�ì[ü3èëáVç3â�Ý��%ã�F�ì

.�è �~ã�F�&�á�ã�ì~æ~ábä3ãMèjÝ3ábä2ê ��Ý3á*�gì~æ�ì~ábÛ~ì%Ý
á ��Ý � ÞbèMêPì~æ��Ý3á�â�ãMæ�,�ÛsãMèjÝ3á�ÎT³b´3È3µ]² ��� Z �Bÿ�' � Î`÷�»K±D¹KÃ�¼�¶�È3°\Îs�V·]¸3º�½P´
¹b»zÎ
ú ³�¶�±D½bö Z Z ÿKÍ ú ³�³qµg´+¶�µg»�´3²AIHì[Ûsã�,Væ�ì �¢Ý3ã�ì~â�è�á���Ý � Þ>,Kã�ì~æ�=bÛsèåì~áqÛ�ì � ��Ý2ê��� ��!
Î � ÍW��¶�±Ëº ]²[¸2¹�ÌMµg»zÍ Ð~Î-�K³�¶�±D¹�È2µs¶[À
��µs¶�½P´
È�Î���µs¿ ��¸3¶��qÎ�����Îzö Z8Z ÿKÍ

� � � � Z ò)	 ¯ÉÍ-��µ]³�²]Î��TÍ � ¸3¶[¿5±Ëº 2ÎB´3¹b» �dÍJ�K´3È2±DÊqÍ � ¶�µ]·]±D²[µ�±D¹Vº�µ~¶�³�¶�¸B·]µg»K¼�¶�´
½�»�´
º�´
¾�¸g¿R´
¹b´3½ËÂK²[±D²�ÊV±P´ÉÈ
¶�´3³�°%¶�µ]´3·�°b´3Ã�±D½DÀ
±Dº�ÂBÍ � ¹�����W=�ß � ÞKÝ
â�è�, � Ý3á E�æ�èëáqÛsè ÞbêPì~â�Ý��KE�æ[Ý�ç3æÏä ��� èëáVçTI`ä
áVç8,�ägçBì~â�ÎK³b´3È3µ]²Ùÿ Z �!�Kö2Îzö Z8Z òBÍ�Ì ú Ê2´
±D½x´
Ã�½Dµ
¸2¹)º�°�µÉÒRÒRÒ Æ ¶�¸2Ä � � �d°Bº[º�³zÔ �#�+¿-¿-¿¢Í ·]²]Í ¿5±D²[·2Í µg»�¼�+¿5³�±P² �+³b´
³qµs¶�² �
³q¸3³�½ Z òBÍ ³�²�Ð~Í

� �l� � � �)	 ��ÍM��¸2°�Ä4µ~¶gÎ8��Í8�\µ]²[·s¸Bµ]¼�¶gÎV´
¹b»m��Í À��dÍ �¢µs¶�²[±ËºgÍ�¯�°�µ ú ½Pµ~Õ�´
¹b»Kµs¶ Ä4µsº�°�¸V»TÎ3´�º�µ]·�°�¹�± �B¼�µ Æ ¸
¶�º�°�µ�³�¶�¸B·sµ]²[²[±D¹�È
¸ Æ ¶�µ]·]¼K¶�²[±DÊ�µ¢´
ÕK±D¸2Ä4²5±D¹9»Kµg»�¼�·sº�±DÊ�µ¢»�´
º�´3Ã�´3²[µ]²]Í ��ì 
 '�ì~áqì~æ[ä3ãMèjÝ
á ��Ý � Þ5,VãMèëáVç3Î�ÿ�Ì � Ð~Ô ý3ï � �Ký � òVÎ ö Z � �VÍ

� � � � Z ÿ8	 ¯ÉÍ0��µ]³�²]Î��dÍ��K´3È3±PÊqÎ�´3¹b» �qÍ � ¸
¶[¿5±Dº 3Í � ¹Bº�µs¶�³�¶�¸B·sµg»�¼K¶�´3½5»�´+º�´
¾�¸+¿Ø´3¹b´
½ËÂ�²[±D²4ÊV±P´ÇÈ
¶�´3³�°#¶�µg´
·~°�´3Ã�±P½D±ËºÁÂBÍ
¯`µ]·�°�¹�±D·g´
½���µ]³q¸3¶[º�¯K� Z ÿ3À�ösÿ�Î 	¢´+º�´3½D¸2È3±D² � � ¹�²Ïº�±Dº�¼KºgÎ � ¹�±DÊ�µ~¶�²[±Dº�Â)¸ Æ øÙ¸2³qµ]¹�°b´
È2µ]¹zÎ`ö Z8Z ÿKÍ¢Ì ú Ê3´3±D½P´3Ã�½Pµ¢¸3¹
º�°�µÉÒRÒ>Ò Æ ¶�¸2Ä � �l�Ç°Bº[º�³\Ô ���g¿-¿-¿¢Í ·s²]Í ¿5±D²[·2Í µg»K¼ �g¿5³�±D² �
³�´3³qµs¶�² �
»�± �V¼�Àjº[¶ Z ÿ
À�ösÿ�Í ³�²�Ð~Í

� � � Z ö
	 ��Í��Vº�µ~ÑTµ]¹ ´3¹�»"�KÍ �¢¹�¸B¸3³\Í@�H±D¹�±Ëº�µ�·]¸2¹�²Ïº�´3¹Bº�²]Ô�øÙ°b´+¶�´3·sº�µs¶�± g´+º�±D¸2¹�²-¸ Æ ´�¹�µs¿ñ»Kµ]·]±P»�´
Ã�½Dµ�²[µsº�¸ Æ ·s¸2¹�²Ïº�´
¹Bº�²]Í
��F�ì[Ý3æ�ì~ãMèjÛ�ä2ê ��Ý � Þ5,Vã�ì~æ`=qÛsèjì~áqÛ�ì~Î � '�Ìåý2Ð~Ô � ' � � � ö � Î ö Z8Z ö2Í

� � � � ö�	 �dÍJ�K°�´
¶�±Ë¶�´3¹�» ú Í � ¹V¼�µ]½D±jÍb¯Ù¿�¸�´
³�³�¶�¸2´3·�°�µ]² º�¸�±D¹Bº�µs¶�³�¶�¸B·sµg»�¼K¶�´3½b»�´
º�´�¾�¸g¿>´
¹b´
½DÂK²[±D²]Í � ¹]�TÍ �TÍ$�)¼�·�°�¹�±D· �
´3¹b» ��Í 	�Í��2¸3¹�µ]²]ÎVµ]»�±Ëº�¸3¶�²]Î�E�æ[Ý�ç3æÏä � .ÙêDÝ�
 ��ábä2ê ß
â�è�â#"���F�ì[Ý3æ�ß%ä3ábü��ÙÞ�Þqê èjÛ�ä3ãMèjÝ
á�â�ÎB·�°b´3³Kº�µs¶�ïVÎV³b´
È2µ]²�ö � Z �
ý � ÿKÍ � ¶�µ]¹Bº�±D·]µsÀ � ´
½P½MÎ\ö Z � ö2Í

� � � ÷ Z ý)	 � � ÷Ùø øÙ¸2Ä4³q¸2¹�µ]¹Bº)ø � � � ¹Vº�µsÈ2µs¶���µs½Pµ]´3²[µ�ý��Vö Z Z ýÜÌåøÙ±D¹Bº Z ý3Ð~Í �Vº�´3¹�»�´+¶�» � µs¶ Æ ¸
¶�Ä ´3¹�·]µ�÷ Ê3´3½D¼b´+º�±P¸3¹
øÙ¸3¶�³q¸3¶�´+º�±D¸2¹(Ì�� � ÷�ø-Ð~Î��b´
±D¶ Æ ´
ÕTÎ � ú ÎTö Z8Z ýVÍ

�#A



� ��� � Z ò)	 �dÍJ��´
È2±DÊqÎB¯ÉÍ ��µ]³�²]ÎB´
¹b»:�qÍ � ¸3¶[¿5±Ëº 2Í � ¶�µ]·]±D²[µ�±D¹Vº�µ~¶�³�¶�¸B·]µg»K¼�¶�´
½�»�´
º�´
¾�¸g¿R´
¹b´3½ËÂK²[±D²�¿5±Ëº�°4´
³�³�½P±D·g´+º�±D¸2¹�²�º�¸
·]¸2¹�²Ïº�´3¹Bº�³K¶�¸2³b´
È�´+º�±P¸3¹\Í � ¹ � Í 	�Í �)¸2²[²[µs²]Î �dÍ���±Dµ]½D²[µ]¹\Îz´
¹b» �dÍ � Í �V·~°B¿-´+¶[º ]Ãb´
·~°zÎqµg»K±Dº�¸
¶�²]Î�E-æÏÝgÛ~ì�ì[ü3èëáBç3â
Ý��l. �l=Jh ����" ��Ý3êëêDÝ � ,Vè@, � Ý3á;.\Ý3æ � ä2ê �ÙÞ�ÞbæÏÝgä�Û�F�ì~â�èëát=qÝ��~ã 
�ä3æ�ì h�áVç3è�áTì�ì~æ~è�áVç3ÎqÊ�¸3½D¼�Ä4µ Z ö+ò�¸ Æ I`ì�Ûsã�,Væ[ì
��Ý3ã�ì~â¢è�á ��Ý � Þ5,Vã�ì~æ`=qÛsèjì~áqÛ�ì~Îb³�´3È2µs²��2òVö �H�(�2òVÎ ú ´
¶�°V¼�²]Î 	�µ]¹�Ä ´
¶��qÎ �9´]ÂÇö Z Z òVÍ �V³�¶�±D¹�È3µs¶[À ��µs¶�½P´
È�Í

� � ½D½ � Z 	 ��Í 	�Í � ½D½DÄ ´3¹\ÍNE-æ�èëáqÛsè ÞqêPì~â�Ý�� 
�ä3ãåä$��ä3âsì4ä3ábü ��ábÝ�
5êPì[ügçBìsà���ä3âsì]=�ß3â�ã�ì � â � ��Ý3ê ,
� ì & &#" ��F�ì ��ì 
 �Tì[Û�FKà

áqÝ2êDÝ�ç3èåì~â�ÍÙøÙ¸2Ä4³�¼�º�µs¶ �V·]±Dµ]¹�·sµ � ¶�µ]²[²]Î>��¸B·��VÊV±P½D½Dµ2Î%��	�Îzö Z � Z Í
� Ò,µ]È�ï2ò?	 ��ÍVÒ,µ]È3Ã�¶�µ]±ËºgÍ � ¶�¸2³qµ~¶[ºÁÂ µsÕVº[¶�´3·~º�±P¸3¹)±D¹ ¿�µ]½D½ËÀ Æ ¸2¼�¹b»Kµg»�³K¶�¸2³qµs¶[º�Â4²[µsº�²]Í &ghAh�h ��æ[ä
á�â~ä�ÛsãMèjÝ3á�â�Ý3á;=bÝ��~ã 
�ä3æ�ì

h-áBç3èëáTì�ì~æ�èëáVç3Î\ö�Ì � Ð~Ô ý3ï#' �Vý � òVÎ ö Z ï2òVÍ
� Ò�� � ò)	 �dÍ ��Í�Ò�µ]È2Ä ´
¹>´
¹b» �ÙÍ �%Í��T´2»�µs· �qÍÚøÙ¸3¹�²Ïº�´3¹Bº"³�¶�¸3³b´
È�´
º�±D¸3¹R¿5±Dº�° ·]¸2¹�»�±Ëº�±D¸2¹�´3½ÉÃK¶�´3¹�·~°�µ]²]Í � ¹ �����

=�ß � ÞKÝ3â�è@, � Ý3á$E-æ�èëábÛsè ÞqêPì~â¢Ý��lE�æ[Ý�ç3æÏä ��� èëáVçmI`ä3áVç8,�ägçBì~â�ÎHö Z � òVÍ

���


