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ù�ú�û üNý`û»ü þ
qrk9g Y jnmn_`e�g�ctjzk y
~lÿ XZY ]�bdc��Lcdk`f Y ct]Os �
~lÿd~lÿ����#k\]��Ljnmnc	�Je�fhg�ctjzk`s¼j�

�õu
�
o s �
~lÿ²ynÿ���e��ne�bdcîe��Df Y cd]�g�ct]Os �
~lÿ x\ÿ���c��l]�s1gÒjlk��Ðf��Df Y���� c��#fUk\j��#flk`m��õ] Y �nsi]�k*ctk��hf Y cdflk9g�s  
~lÿ �`ÿ"!Zf Y cîfUa`bt]Os¼ctkæ^Jjlb��9k`j��Lcdflb Y cdk#�9s ~Dy
ynÿ%$@c��L^\bd]&�Ljnmnc	�Je�fhg�ctjzk`s¼j�
Rfle'�ne�bdcde�x � 
;jlbîm\s�fUbdjlk(�Le'�@btcdk`m Y cde�fUb»mnc��@cdsij Y s ~Dw
ynÿd~lÿ)$nc��L^\bd]'f��#k\]��Ljnmnc��)e�fUgicdjlk`s ~*�
ynÿ²ynÿ XCY ]Os1] Y �@cdk#�Lfle��ne�btcîe�ctg+�-,5k`]�e�]Osis�f Y �#e�jzk`mnctgicdjlk`s ~*�
ynÿ x\ÿ XCY ]Os1] Y �@cdk#�Lfle��ne�btcîe�ctg+�-,?fLe Y ctgi] Y cdjlk y/.
x\ÿ $@c��L^\bt]�f��#k\]��Gjnmnc��)e�fhgicdjlk)s¼j�
 , / mnc	0N]�j1�Lj Y ^#2\cîeõg�j4365 y� 
x\ÿd~lÿ�798njUgicîe�s1c��L^\bd]&�Gjnmnc��)e�fhgicdjlk)s¼j�
 ,5/ xz}
x\ÿ²ynÿ)$nc��L^\bd]'f��#k\]��Ljnmnc��)e�fUgicdjlk`s¼j�
 ,?/ cîs1j1�Gj Y ^(2\cde�g�j ,?/ x1�
�`ÿ%$@c��L^\bd]�a\c Y fUgicdjlk`flbN]�8@gi]�k`s1cdjlk)s¼j�
 ,C. /10 fls:�hf Y cîfUa\bd]�s¼cdk ,C. ;i0 x1<
�`ÿd~lÿ X f Y g�cdflbN^)j9s1ctgic��l] Y ]�si_\b g�s x1<
�`ÿ²ynÿ)$nc��L^\bd]��Ljnmnc	�Je�fhg�ctjzk`s¼j�
 ,?/ Y ]Oe�g�c	�)fla\bd]�cdk ,
= �1�
�`ÿ x\ÿ?>�k@$nfUgA2`fB�z] �DCQY c���29g�o sFE:2`]�j Y ]'� �/�
G ]'
;] Y ]�k`e�]�s �/<
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3 ]�k`] Y fUbdc54�ctk#��f�gA2`]�j Y ]'� j�
 �'ÿ $nfUgA2`fB�z]76 xl}'8
c g�cîs�^ Y j��l]�kQctk96t~Ow�8CgA2`fUg�c�
�f*si_ Y 
�fle�]:<;>=$? n {p}z�A@ ,5/CB ctgA2 =9;ED�F7GIHIJ ,
. /�0 fUk)m D�KLHMJ , 6 N KPO 8�cdsGfle'�@e�btcîeÐ{;gA2`fUgGcîs�QRSAT { :VUXW � ; }z�
gm2\]�k = cdsõf �hf Y cîfUa\bd]�j�
5gA2\]�^Jjlb��@k\j��LcîfUb Y ctk#� ,
. /�0 cpÿ ]lÿ#Q`fLe�j@j Y mncdk`fhg�]�j�

flk fl_ngij1�Gj Y ^(2\cdsA�ZY J �Ò_\g ,?/ ÿ E:29_)s : e�fUk aJ] Y ]Oe�gic��`]Om2Q7flk`m s1j�cîs�cîs1j1�Gj Y ^(2\cde
g�j
, � ÿ E:2\cîs�m\j9]Osõk`jUg 2`jlbîm�fUk����Gj Y ]'ctk , ; {;] �l]�k B c gm2 D[J , 6 N*8S��ÿGqrk)mn]�]OmV6 y�<�Q5~  '85gA2\]
G _)sisi]�bdb e�_\a`cde�x � 
;jzbdm

: , ;]\P=^; N � F_G N G`O � G
a / ; }�bc@ , ;
cîs¼fUk�]'8njUgicîe ,5/ c|ÿ ]lÿ#Qncds�mnc�0N]�j��Lj Y ^#2`cdeõgij 3 5 fUk`m�k\jlk � cîs1j1�Gj Y ^(2\cdeÒgij ,?/ ÿRqrkæynÿ²y�<*Q@x`ÿ y\~
flk`m�x`ÿ �GaJ]�bdj BdB ]��lc��l]�fLe Y c g�] Y ctjzk 
;j Y fls B 2\]�k*f#x � 
;jzbdm :e;V= ? n {�}9��f , ; B ctgA2

=^;dD {gN KhO � FiG[H {gN KhO�KPa � J , . ;10 { DjJ , . � 0Pk \ }�b KlHmJ , . /�0 �{1~O�
cîs7fze��ne�bdcîeÒ{ Y ]�si^ ÿ#Qhcds7cdsij��Lj Y ^#2`cde?g�j ,?/ Y ]Os1^ ÿ#QDcds?flk�]�8njUg�cde ,5/ ��ÿ5qrk'^)f Y gicîe�_\bîf Y Q B ]
sA2\j B cdk
y\ÿt~z~RgA2`fUg7c�
 : cîs7fze��ne�bdcîeRgA2`]�k
fze�g�_`fUbdb���ctg5cîs5mnc	0N]�j1�Lj Y ^#2\cîeRgij 3 5 ÿ5qD
#
;_ Y gA2\] Y �Lj Y ]õ{px\ÿ²yn~D�: cds¼cîs1j1�Lj Y ^#2\cîeÒg�j ,?/ gm2\]�k�fUk�� �`aJ] Yn:Ao , ;V=�? n {qpJ� {qp J , ��j�
7gA2\]�^Jjlb��@k\j��LcîfUb = cds
cîs1j1�Lj Y ^#2\cîe�gij , / fls B ]�bdbqQ\flk`m �Lj Y ]�j��l] Y { B ctgA2�fUk*fU^\^ Y jz^ Y cîfhg�]�e 2\jzcde�]�j�
5e�j9j Y m\ctk`fUgi]Os
{rN KhO �i�¼fUbdb-�`a)] Y sÒj�
�gm2\]&�Lj Y ^#2\cîs��

s , ; {rN Kq= � , , ;ut , �
f Y ] Y ]�m\_`e�]Om�fUk)m�cdsij��Lj Y ^#2`cde�gij , � ÿ C ]Lmnj*k\jUg �@k\j BvB 2\]�gm2\] Y cdkÐgm2`fhg�e�fzs1]Gf�^Jjlb�� �
k\j1�Lcdflb = ctk {1~O� �
_`s�g
a)]�f��hf Y cîfUa\bd]#j�
ÍgA2`]�^)jzb��@k\j1�Lcdflb Y cdk#� ,
. ;10 Q?fUk`m s �
_`s1g'a)]�f
g Y c��@cdflb 
�f��Lcdb��zÿxwõj B ] �l] Y Q\cdkÐs1]Oe�g�ctjzk ��ctk �#fUk��*e�flsi]�s B ]�^ Y j��@cdm\]�f�� Y �#fUgic��l]�fUk`s B ] Y s
g�j�gm2\]�si]7y9_\]Os�g�ctjzk`sLfUk`m �lc��l]*s1c��L^\bt]æe�jzk`e Y ]�g�]�]'8\f��L^\bd]�s B 2\] Y ]�gm2\]�fUk`s B ] Y s Y ]'�#fUcdk
_\k(�9k`j B k ÿ ��_\]�gijQgA2\]{z�_\ctbdbd]�k � $@_`sibtcdk E:2`]�j Y ]'�"Q5gA2`]�bîfhgigi] Y y9_\]�s1gicdjlk B jz_\bdm´a)]æfUk �
s B ] Y ]Om�cdkæ^)j9s1ctgic��l]�c�
7gm2\]�
;jlbdbtj B cdk#�#e�jzk}|�]�e�gi_ Y ]i6 �*Q {�x`ÿ <`ÿ wz�~8C{�e�
�ÿ�6 x\~�Q ~*�'8;� B ] Y ]�g Y _\]�
;j Y
� ; y ; mnc����:,
�7���q���*���������P�����q� �~���r�q���[������� ���	� �.�'���V�$�� nD , : t �¢¡ �7£�¤n£} �£h¥
¦��m§i¨}©«ª*¬�­�®¯§
¨h°±®¯§u¨�¨} g¬"®�²³¬X��§u�´®�µ¶­� g¬·��¸'��©¯¹�º ¡ ��©c­�®�¨}§i¨}©«ª*¬�­r²"»L¨}¸}��©� �¬*�¼©P�¯®¯­r½�¾*�lºx�´¿5½¯ÀA ~¨^£}¦`£L¥Á¦��
®«ª*£	²³�ÃÂ¶ÄÅÇÆiÈ�¬X��¦7DM­�®c¿5¨�²³£}¿�¿É¹m q©¯­�¸�­r£}¿.­�¦· g¬X��Ê�£}©¯­�®PË�­Ç ~¨³ªX¨�¿5¨ÍÌ�¹j»~­rÆ���Æ5ÎÏ­�®�£Ãº ¡ �´© ¡ ¾�¦�½�¿#�ÐÀ	Æ
C 2\] Y ]Ofls?gm2\]�
;j Y �L] Y y9_\]�s1gicdjlkÐ{pfls B 2\]�gm2\] Y.= cîsCf&�hf Y cîfUa\bd]Òj�
Ngm2\]õ^Jjlb��@k\j��LcîfUb Y cdk#� ,6; �
cîs�fG^`f Y gicîe�_\bîf Y e�flsi]G{ B c gm2 � ; �#fUk`m{Ñ ; x9�Íj�
�gm2\]�
�f��Ljz_`s
�mÒ ��Ó��X�$ÔX�X� � � �X� ���	Ó�� 	�Õ·Ò ��Ö�Ö��r��� � �'� Ò �r� Õ9×mØ ®A­� � «©¯¾*�m g¬X£� �£}¦*¹ ¡ ­�©P�~Ì	¾�¿5£}©"�´§_Ù
¡ �³½	½�­�¦�Ì , Å{Ú t , ÄÛ­�®_©P�³²´ «­ ºÏ£ ¡ ¿5�A­rÆ�� Æ5Î&­�®u�³Ü´¾�­�¸}£}¿#�´¦� Ã ~¨{£{¿É­�¦��³£}©i¨}¦��i¾�¦�½	��©� g¬X�m£�²´ «­r¨}¦
¨h°± �¬*�&Ì	©P¨}¾�ª �Ò_ng , Äd¨}¦ , Ä�Ý

3 ]�j1�L]�g Y cîe�fUbdb��	QUgm2\]õsic g�_`fhg�ctjzk#e�fUkLaJ] Y ]'�zf Y m\]�mGfls

;jzbtbdj B s�{�e�
�ÿ�6t~Ow'8S��ÿ
E:2`]��Lj Y ^#2\cîs��
Þ ,?{gN KhO�KPa�KhF �&ßà t {rN KhO�KÍa � Y ]�^ Y ]�si]�k9g�sõgA2`]�x � 
;jlbîm : fls�f*a\c Y fhg�ctjzk`fUb
�Ljnmnc��)e�fUgicdjlk j�
á , ; ,?/ ÿ4E:2\]LbdfUg1gi] Y ]�s�s1]�k9gicîfUbdb��Ðe�jlk`sicds1g�s�cdk Y ]�^\bdfze�cdk#��gA2\]�mnc��@cdsij Ycâ , ;ãâ { D ��@ á
a�� gm2\]æ]�8\e�]�^ngicdjlk`flb�jlk\]"ä , ;å\}DÛ;æH�; }Xb
@ : ÿ �õbtb�gm2\]�c��G^Jj Y g�flk9gG^ Y jl^J] Y gicd]�s
j�
 : e�flk´a)] Y ]�e�j��z] Y ]�m cdk´g�] Y �Ls
j�
�gm2\] Y ]Os�g Y cîe�g�ctjzk ÞÇç è ,Çä t â ÿ qrk jl_ Y s1]�g1g�ctk#�
aJjUgm2jä flk`m â f Y ]�e��@bdctk`m Y cîe�flb�s1_ Y 
�fze�]�s Q\k`f��L]�b��^ä ;]é>ê , fUk`m âë;íì`ê , Q B 2`] Y ]é , ;Ûâ { D �$î â { H �nf á cîs�gm2\]'e�]�k9gi] Y j�
5gA2\]
a\bdj B ctk#�#_`^ Þ flk`m ì , ;ÛD.? n {�}z�Ã@ , �ï�ð ñ ÿ
E:2\cîs&�#f��z]�s�ctg'^Jjzs�s1cda\bd]
g�j�
;j Y �'_\bîfhg�]LgA2\]�e Y ctgi] Y cîf��L]�k9gicdjlk`]�m fUaJj��l]LcdkQg�] Y �#s�j�
ÍgA2\]
k`fUgi_ Y fUb�^ Y j�|�]�e�gicdjlk�ò", é t ìlK {gN KPO�KPa �·ßà t {gN KPO �¯Q�flk`m×]�k`fUa\bd]�s�_`s*cdk e�jzk`e Y ]�g�]
]'8nf��L^\bt]OsÍgij �l] Y c�
 �#gm2\]�si]�e Y c g�] Y cdf`ÿ
� ]�gZ_`s?a Y ct]�ó(�'mn]Osie Y cdaJ]
gm2\]Òe�jzk9gi]�k9g?j�
JgA2\]¼^`fl^)] Y ÿ $@]Oe�gicdjlk*~�e�jzkzg�fUcdk`s?^ Y ]�bdc��Lcdk`f Y cd]�s U

ctgCe�flk
aJ]�j��Lctg1gi]Om#fhg?gA2`]:� Y s1g Y ]�flm\ctk#��fUk)mGe�jlk`si_\btgi]Om B 2`]�kLk\]�e�]�s�sif Y �zÿ$wÒj B ]'�z] Y QUs1j1�L]
Y ]�si_\btg�sÍjlang�fUcdk\]�m 2\] Y ]L{�flk`m�_)s1]Om�bîfhg�] Y jlk*ctk�gA2`]�^ Y j@j�
�s��
f Y ]�j�
7cdk`mn]�^)]�k`mn]�k9gÒcdk9gi] Y ]�s1g�ÿ
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u`j Y cdk`s1g�fUk)e�]	QzgA2`cdsÍe�jzk`e�] Y k`sÒ~lÿ x B 2\] Y ] B ]�g Y ]�fUgZgA2`]�y9_\]�s1gicdjlk 
;j Y fls B 2\]�k�f�a\c Y fUgicdjlk`flb
]'89g�]�k`sicdjlk j�

f �õu
�&cds�f��zflctk f �õu
�
ÿÒu\_ Y gA2`] Y �Gj Y ]�Q �z]�k\] Y flbtc#4�cdk#� flk jza`s1] Y �hfUgicdjlk
mn_`]'g�j !
ÿ $�2\^\cdb Y fUcdk�flk`m��)ÿ � E�ÿ��Z_M6 xzy�QNxzx'8 B ]Le�bîfUc�� cdk ~lÿ x\~ � ~zÿ x9yGgA2)fhg 
;j Y f Y a\ctg Y f Y �
^Jjlb��@k\j��LcîfUbîs =$K��¼J , 6 N n K������ K N Ä 8~6 O 8)gm2\] 2��@^)] Y si_ Y 
�fle�]�sRcdk , Ä
� n �lc��l]�k Y ]�si^J]�e�g�c��z]�b��
a��gm2\]�] y9_`fUgicdjlk`s

Ou;�� { = { O �i� fUk`m Ou;[= { � { O �i�
f Y ]�cîsij��Lj Y ^#2\cîe�fUk)m �Lj Y ]�j��l] Y Q�~ � s�g�fUa\b��æ] y9_\c��Dflbt]�k9gG{�si]�] �`ÿ²yn~D��ÿ C ]
flbdsij�_)s1]'gA2\] 
�fle�g
{ps1]�]
~zÿt~Dyl�?gm2`fhg�f
jlk\] � ^Jjlcdk9gÍe�j1�L^`fle�gic��)e�fUgicdjlk�j�
7fUk*fle��ne�btcîeõsA�Lj9jlgA2*f��#k\] �Df Y cd]�g+�Lcîs¼f
2\j1�Ljlbdj���� �#fUk\c�
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 j�
 ì fUg M 2)fB�l]Ce�]�k9gi] Y s5fhg5ctk �)k\c g+�zÿ � �'y\ÿ yzw\{;aJ�NgA2`]
e�_ Y �z]
ì T 2`fls�f*^\_\k)e�gi_ Y ]Lj��l] YEM ÿ E:2@_`s M J � � v �� cîs�f �'_\btgicda Y fUk`e 2Q^)jzctk9g�j�
 ì &�(2)+* , k ì 5%7#)�3 Q
flk`m sij�gm2\]æ^ Y c��Lctgic��l]æe�bîfls�s1]Os�{ps1]�]�y\ÿ y��9�m6 	 Ñ � { � 6 �Ð8 J 0#{ ì T � $ S � { �M; ~ ������K ���
f Y ]
si_\a�|�]Oe�gi]Om�gijõgA2\]�{;jlk`b��\� Y ]�bîfhg�ctjzk � 
6 , n 6 	 Ñ � { � 6 �~8 ; }\ÿ6E:2\] Y ]�
;j Y ]�Q�gm2\]Z^ Y c��Lctgic��l]Íe�bîfls�s1]Os
6 	 Ñ � ] { � 6 �~8 J 0#{ é T � $ S � { �u; ~ �����´K ���¼f Y ]�flbdsij Y ]�bdfUgi]�m�a��


5
6 , n 6

	 Ñ � ] {�� 6 �~8 ; } K{|yU}z�

B 2\] Y ] L 6 J �é cds'gA2`]*e�]�k9gi] Y j�
�gA2\]*a Y fUk`e 2�� 6 ÿ 2
jlk`s1g Y _`e�gicdk#�Qf 
 Y ]�]�a`fzs1] {�~*�z�'j�

gm2\] 
 Y ]�] W:� �Lj9m\_\bt] 0#{ é T � $ S � Q B ] �#fB�òs1_\^`^)j9s1]ægm2`fhg 
;j Y flk/� �d; ~ K������´K �¶Q � IJ\ 9 n K�������K 9 � b�{pfUk`m�m\]��`k\ctgi]�b���Q � IJV\ � n K������ K � � b
fls L 6 cds�f#^\_\k`e�gi_ Y ]
fUgõcdk �`k\ctg+�æj�
 é ��ÿ
E:2@_`s�gA2`]Ge�bdfzsisi]�s_6 	 Ñ � ] {�� 6 �~8�{ �7; ~ �����´K ��� �#f��l]
f�^`f Y g�j�

f 
 Y ]�]Ga`flsi]*{1~ �9�¯Q fUk)m�sij
e�fUk\k\jlgÒsifUgicîs+
 ��{|yU}9�¯Q\fLe�jzkzg Y fzmncîe�gicdjlk�ÿ
��]�k\jlgi] � , ; é &�(%)+* , k é 1�(%1 ? &�(%)+* , ; é &�(2)+* , k é 547#)�3 fUk`m 0 , ; ì &�(%)+* , k ì 1�(21 ? &�(%)+* , ;

ì &�(%)+* , k ì 547#)�3 ÿ C ] 2`fB�z]Cs�2`j B k�gm2`fhg7gA2\]F�Lj Y ^#2\cîs��]ò � � , � t 0òj�
`m\]'� Y ]�]�~
cds�a\c |�]�e�g�c��z]lÿ
q¡g

;jlbdbdj B s5gA2`fUg?ctgZcîsRfUkLcdsij��Lj Y ^#2`cdsA�æÿ�qrk`mn]�]�m2Qzfls â � fUk)m â! �L]�]�gRg Y fUk`sA�l] Y s�fUbdb���flbtjzk#�
�&{�si]�]*ynÿ²wl�¯Q5gm2\]�e�_ Y �z] ��cds�gA2\]^4�] Y jÐmnc��@cdsij Y j�
¼gA2`] Y ]�s1g Y cde�gicdjlk H ç ��� 
�� Q B 2\cde 2 cds
f
^Jjlb��@k\j��LcîfUbRj�
¼mn]'� Y ]�]
jzk\]#cdk a Q7s�fB�	Q ��a�G� AJ , 6 0±8Ð6 a 8¡ÿ � jlgi]GgA2`fUg � flk`m  2`fB�z]Gk`j
e�j�� �LjlkA4�] Y j'jlk 0 {�jUgA2`] Y B cdsi]Ògm2\]±4�] Y jzsCj�
 H ç ��� 
 ;���anG  B jl_`bdm�e�jlk9g�fUcdk�f �z] Y gicîe�flb
e�j��L^)jzk\]�k9g���ÿ �õsÏò ç � cdsÍs1_ Y |�]Oe�gic��l]�Q � cîsCk`j B 2\] Y ]�4�] Y j*Q B 2`]�k`e�] a¼; à  $ �iJ , 6 0c8«Q flk`m
sijuò ç � cds�flkæcdsij��Lj Y ^#2\cîsA�*ÿ
E:2\cîs�^ Y j��l]Os�{rY?��ÿ

{�! �:E:2\]&� Y jl_`^ 0#{ ì T � $ S � ; �ò T { 0#{ é T � $ S � �Ía)]�ctk(� �z]�k\] Y fUgi]Om�a��#gm2\]�e�bîfls�s1]Os
�òC{P6 	 Ñ � ] { é T+ �~8;� J 0#{ ì T1�(21 ? 547#)�3 ���.6 S � î 0#{ ì T1�(%1 ? 547#)�3 �Ð8

{ B 2\] Y ] L 6 Y _\k`s¼j��z] Y gA2\]�si]�gÒj�
7^\_`k`e�g�_ Y ]Os�j�
7gA2\]�e�_ Y �l] é T � B ]&2`fB�z]
0#{ ì T1�(%1 ? 547#)�3 ����6 S �cî 0#{ ì T1�(%1 ? 5%7#)+3 �Ð8 ; 0#{ ì T � $ S � �

$@cdk`e�]�cdk��@c Y gi_\]�j�
Í{ �7�¯Q;0#{ ì T- / 0%143 � ; } B ]�jla\g�fUcdk
0#{ ì T � $ S � ; 0#{ ì T1�(%1 ? -+/ 02143 � $ S � ; 0#{ ì T&�(%)+* , � � 6 S � î 0#{ ì T&�(2)+* , �~8 �

qrk*^`f Y gicîe�_`bdf Y Q�
;j Y ]�fle 2*^\_\k)e�gi_ Y ] M j�
 ì T5%7#)+3 Q B ]�2`fB�z]
6 	 Ñ � { �ì �Ð8 J 0#{ ì T&�(2) * , � � 6 S � î 0#{ ì T&�(%)+* , �~8 �{|yn~O�

q¡g

;jlbdbdj B s5gA2`fUgZjlkLfUk����l] Y g�cde�fUbne�j1�L^)jzk\]�k9gRj�
 ì gA2\] Y ]¼cîsRjlk\b���jzk\]¼^\_\k`e�gi_ Y ]ÒfhgRcdk �`k\ctg+�lÿ
qrk`m\]�]�m�QUc	
JgA2`] Y ] B ] Y ]¼f�e�j��L^Jjlk\]�kzg ì + j�
 ì 5%7#)+3 B ctgA2#fhgRbd]�fls1g?g B j�^\_`k`e�g�_ Y ]OsRfhgRcdk �`k\ctg+�	Q
s�fB�	Q M n fUk)m M � Q?gA2\]�k fUk�� 
 Y ]�]�a`fzs1]�fls�cdk {1~ �9��j�
�gm2\] W�� �Ljnmn_\bd]�0#{ ì T � $ S � B jl_\bîm
e�jlk9g�flctkÐfUg�bd]�fls1g�jzk\]'j�
RgA2\]Le�j YiY ]�si^Jjlk`mncdk#��e�bdfzsisi]�s QJs�fB�	Q 6 	 Ñ � 7 { �ì �~8~Q B 2\cîe 2�e�jzk9g Y flmncîe�g�s
{|yn~O��ÿ
� sic��Lcdbdf Y f Y �z_#�L]�k9g�s�2\j B s�gm2`fhg�gm2\]�e�_ Y �l] ì 547#)�3 2`fls�k\j�si]�b��`k9gi] Y si]�e�g�ctjzk ÿGqrk ^)f YA�

g�cde�_\bdf Y Q�gA2\]�e�j��L^Jjlk\]�k9g�s�j�
 ì 5%7#)�3 f Y ]#mncîsg|�jzctk9g Q?fUk)m 
;j Y ]Ofle 2 9�; Ñ G ~ K������´K � Q ì + cds
2\j1�L]�j��Lj Y ^#2`cdeõgij ì 1�(2) 
+ ÿ



�´��
 � � � (X� � �������2����� ��� � � �2�´���2�2�����m��� �7� �����2�	�$
��#��� � �#� )�

� ��� � �
u\_ Y gm2\] Y �Lj Y ]	Qna���ynÿd~  

�ò T , S n { �é T � t S n { �ì � ;�S n { �ì 1�(%1 ? 5%7#)+3 � � S n { �ì 547#)�3 �
cîsRfUkLcîs1j1�Gj Y ^(2\cdsA�"QlfUk)m �ò T { S n { �é T �i��@ S n { �ì 1�(21 ? 547#)�3 ��ÿ?q¡g 
;jlbdbdj B s5gA2`fUg S n { �ì 5%7#)�3 � ; }XQB 2\]�k`e�]�gA2\]*e�j1�G^Jjlk`]�k9g�s
j�
 ì 5%7#)�3 f Y ] Y fhg�ctjzk`fUb|ÿ�u5cdk`fUbdb���Q ì + { 9�; Ñ G ~ K�������K � ��cîsGf
Y fhg�ctjzk`fUb�e�_ Y �l] B ctgA2Ðjzk\]'^`bdfze�]'fUg�cdk �`k\ctg+��fUk`m B ctgA2\jz_ng�s1]�b	�`k9g�] Y s1]Oe�gicdjlk)s�Q`gA2\] Y ]'
;j Y ]�cds
2\j1�L]�j��Lj Y ^#2`cdeõgij , ÿ
�õs 
;j Y fUk�� 9¶; VÃG y K������¯K � Q â � � n î â + ; � flk`m â + � ì + ê , cds
s1c��L^\b��Le�jlk\k`]�e�g�]�m2QB ctgA2 gA2`]Gk`jUg�fUgicdjlk fls�cdk´ynÿ � B ] 2`fB�l]
gA2)fhg�gA2`] Y ]�s1g Y cîe�gicdjlk D � � n ç � [ mnj@]�s�k\jlg��Dflk\cîs�2�Qflk`mæs1j#cîsõe�jlk`s1g�flkzg*, D � � n ç � [ ; ,�p + J , ÿ�E:2@_`s B ]�jla\g�fUcdk�f�mn]Oe�j��L^Jjzsic g�ctjzk�fls�cdk´{�! �¯QB 2\cîe 2æe�j��L^\bd]�g�]�sÍgm2\]�^ Y j9j�
7j�
¼{#!»��ÿ
{ %U� �õsõgA2\] �#fhg Y c�8 � " cdk y\ÿ �#cîsÒ_`k\c��Ljnmn_\bîf Y fUk)m�a�� {�! �¼gm2\] �z] Y gicîe�flb7e�j1�L^)jzk\]�k9g�s

f Y ]õm\cdsr|�jlcdk9g Qnf Y �l_\cdk#��fzsCcdk�ynÿ � B ]�e�fUk�]Oflsictb��Ls1]�]ÒgA2)fhgCgm2\] �Gj Y ^(2\cdsA� ò , é t ì �#fU^`s
flk/��e�j��L^Jjlk\]�kzg�j�
 é 5%7#)+3 cdkzg�j#f
e�j��L^)jzk\]�k9g�j�
 ì�547#)�3 Q\fUk)m �#fU^)s�mnc	0N] Y ]�k9gÒe�j1�L^)jzk\]�k9g�s
j�
 é 547#)�3 ctk9gij�m\c	0N] Y ]�k9g
e�j��L^)jzk\]�k9g�sRj�
 ì�547#)�3 ÿ
��j Y ]�j��z] Y QDgA2\]õe�jlbd_#�Lk`sRj�
�� " f Y ]:�l]Oe�g�j Y s
j�
»gA2\]�s1g�fUk)m\f Y mLa`flsicîs
cdk 3 Ä�? Å ÿÇwÒ]�k`e�]�_\^�gijLf Y ]�j Y mn] Y cdk#� B ] �#fB�#fls�s1_(�G]õgA2`fUg � " cds
gm2\]Ò_\k\ctgF�#fUg Y c	8»ÿ
E:2\]õsibdflkzg�]�mLe�j1�L^)jzk\]�k9g�s ì�� � n K������´KPì Å a)]�ctk(��cdsijlbîfhg�]�mGgm2\]Òbîfls1gxÑnà V
bdctk`]�s¼j�
5gA2`]&�LfUg Y c	8 � f Y ]&4�] Y j*Q B 2\cîe 2*e�j��L^\bd]�g�]�s¼gm2\]�^ Y j9j�
7j�
Í{ %U��ÿ 

� � Õ ���'Ô�G2��G �$�P� jlgicîe�]�gA2)fhgg
;j Y flk/�4�z] Y gicîe�flbNe�j��L^Jjlk\]�kzg é + j�
 é { 9�; Ñ G ~ K������´K � �¯QM + , ; òZ{ é + �Ícîs�fGsA�Lj@jUgA2æ^Jjlcdk9gÒj�
�gm2\]�e�_ Y �z] ì + ÿ9E:2\cîs:
;jzbtbdj B sF
 Y j1� ~lÿ²y
fls 7

+1+ ; ~lÿ
y\ÿ x`ÿ � �}��� ���'���r���·�*��Ó��	�q�r���g�³Ó × �j���}�g�����'�q���Ï� C ] 2`fB�l]�gm2\] 
;jlbdbtj B cdk#��^`f Y g�cdflbJe�jlk��l] Y si]
g�j#y\ÿt~z~lÿ
� �����*�}� Õ G��HG ���n�.�´ �: £}¦�½&á ¡ ��­�©¯©Í�Í½�¾*²´­ ¡ ¿5�&®¯§i¨ ¨� �¬7£L¥Á¦�� �	ÙÉ°´¨}¿5½}®&µ.¬�­r²Í¬m®�£} «­�®g°³¹� g¬X�
²³¨}¦�½}­� «­r¨}¦Á»«­�­ À^¨h°���Æ �XÎx£'®cµl��¿�¿�£}®± g¬X�Ï°´¨}¿�¿#¨}µ¶­�¦�Ì{¨�¦��m»~µ.¬�­r²³¬{©P�Ðª�¿#£	²³�¯® ��Æ ��»~­�­�­ À³À3.
{�ctcdc " � á ; � ê , ­�®_£7²´¹}¿É­�¦�½	��©u¨�¸'��©_£m®¯§i¨ ¨� �¬C£	²�¹	²´¿ ­r²A£L¥Á¦��¼®¯¾�©g°´£	²³� � Îx£}¦�½_âE;

ì`ê , µ¶­� g¬mì @ � Æ
,�¾�ª	ª*¨'®���£�¿ ®�¨i g¬X£} Ï �¬*��²³¨}¦�½}­� «­r¨}¦*®u» Y À}Ù¯» % ÀA¨L°AÈ�¬X�³¨�©P�´§ ��Æ�� �^£�©P�Ç°³¾�¿ ºÇ¿�¿5�³½	Æ n v È�¬X��¦j g¬X�
­�¦�½}¾*²³�³½¼¬X¨�§u¨�§u¨�©«ªX¬�­�®³§¼®

Þ T , SAT { : � t SAT { á � fUk)m Þ T ,	ò n { : � t ò n { á �
£�©P��­�®�¨}§i¨}©«ªX¬�­�®¯§�®�Æ
�¼�´¦�²Í�q°´¨}©¯ g¬�Î  g¬X� �	ÙÉ°´¨}¿5½±: ­�®±£�²´¹	²�¿É­r²$�Ç­� Ç­�®�²³¨}¦� q©Í£	²� q­ ¡ ¿5�c­ °±£}¦�½i¨}¦�¿É¹
­ °náZ­�®�®�¨�Æ

Nx©Í¨ ¨h°´Æ E:2\]Ígm2\]�j Y ] ��c�� �L]�m\cdfUgi]�b���
;jzbtbdj B s 
 Y j1� ~lÿ �*Q`~lÿd~�}�fUk`mLynÿ xzy�aJ]�bdj B ÿ�qrk`mn]�]�m2QlgA2\]
fzsisi_#�L^ngicdjlkÐy\ÿt~z~z{ %U�Íflbtbdj B s¼gij�fl^\^\b���~zÿ �#cdk�j Y mn] Y g�j4�l]�gÒgA2`fUg Þ T ,	ò n { : � t ò n { á �¼cds
flkÐcdsij��Lj Y ^#2`cdsA�æÿ�qrkÐgi_ Y k�Q»a���y\ÿ x9yLgA2`]Lfzsisi_#�L^ng�ctjzk`sõj�
õ~lÿd~�}�f Y ]�
;_\b��`bdbt]Om2Q�flk`m�sij�a��
~zÿt~O}XQ Þ T , S T { : � t S T { á �Ícds�flk�cîsij��Lj Y ^#2\cîs�� fls B ]�bdbpÿ 

u Y j�� y\ÿt~z~Íflk`m
y\ÿ y/. B ]
jzang�flctk
gA2`] 
;jzbtbdj B ctk(��e Y ctgi] Y cdjlk&
;j Y ^ Y ]Os1] Y �@cdk#�Ògm2\]�fle'�@e�btcîe�ctg+�lÿ

�¼���'���r�q���'ÓRG2��G �$�_�.�´ Ï: £}¦�½Aá ¡ �A®¯§u¨�¨} g¬V£h¥
¦�� �	ÙÉ°´¨}¿5½}®A®�£} «­�®g°³¹}­�¦�ÌC �¬*�^²³¨�¦�½}­� «­r¨}¦*®
��Æ ��»H9 9qÀA£}¦�½ ��Æ ����»-9 9 9 " À	Æ Ø °náæ­�®�£�²´¹	²�¿É­r²¼©P�´®«ª2Æ5Îx²³¨}¦� q©Í£	²� q­ ¡ ¿5�� �¬*�´¦A: ­�®±®�¨i­ °�£�¦�½^¨}¦*¿ ¹i­ °
 g¬X�_²³¨}¦�½�­� q­r¨�¦X®���Æ�� ��» Y À'Ù¯» % À7£�©P�Ï°³¾�¿ ºÇ¿�¿5�³½�Æ

n v 2�§�§CóOÎ óSHÍ¨U§1±²°1¶ZÎ
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� � Õ ���'Ô G��HG ��� ��sisi_#�Lctk(��ctk´ynÿ²y1.�gm2`fhg�gm2\]�e�jzk`mnctgicdjlk`s'y\ÿt~z~z{qY5� � { %U��f Y ] 
;_`b	�`bdbd]�m B ]
Y ] y9_\c Y ]�c��G^`btcîe�ctgib���gm2`fhg�gm2\]�gA2`ctk#�9s�f Y ]�fls¼cdk�y\ÿ � � y\ÿ <*Q B c gm2\jl_ngõsi_\^\^Jjzsicdk#�#fle��ne�btcîe�ctg+��fls
cdkQynÿ �){�cî��ÿ�qrk@
�fle�g Q ynÿ � � ynÿ < Y ]�
;] Y jzk\b��*g�j�gA2`] 
�fze�g�gA2`fUg�gm2\] �
_\btgicd^\btcîe�ctg+� �#fhg Y c�8 >A@ cds
_\k`c��Ljnmn_\bîf Y Q B 2\cîe 2*cîs�fUk���2\j B 
;j Y ]Os1]�]�k*a���ynÿd~l~9{ %U��ÿ
�õe�gi_`flbtb�� gA2\]�^ Y j@j�
�s�j�
¼gm2\]�bd]'� �#fls'a)]�btj B Y ]�b��Qjzk\b�� jlk gm2\]�e�jlk`m\c g�ctjzk`s�{�ctcS�¯QÒ{�ctcdcî�

flk`m�gm2\]�
;jlbdbdj B ctk#�Ljzk\]lÿ
{�c��\� E:2\] Y ]Ccîs5f Y ] �l_\bîf Y 
;_\k`e�g�ctjzk � J � ; , 6 á 8@si_`e 2�gm2`fhg 
;j Y ]'�z] Y � 9 ;:V$G ~ K�������K �

gA2\] Y ]Os�g Y cîe�g�ctjzk�� ç � [ cds�e�jlk)s�g�fUk9g Q`fzs B ]�bdb7fls�gA2\] Y ]�s1g Y cîe�gicdjlkæj�
 � gij�flk�� �`aJ] Y
j�
Rgm2\] �Lj Y ^#2\cîsA�ëò , â t ì QNfUk`m�
;j Y flk/��^)jzctk9g M J ��� k ì�547#)�3 Q)aJjUgm2 	"� , ;
� T { �¼{gò ? n { M �i�1��@ á flk`m�� � , ; Þ ? n { 	"� ��@ : f Y ]Cs��Lj@jUgm2�Q Y ]Omn_`e�]Om�si_ Y 
�fze�]OsB c gm2 Þ T { 	"� � ; � � ÿ

�õk`mn] Y gm2\]�si]�fls�s1_(�G^\gicdjlk`s Þ T cds#flkòcdsij��Lj Y ^#2\cîsA��ctk 2\j1�Gjzbtj1���×{;] �l]�k c�
 B ]�mnj k\jUg
si_\^\^Jjzsi]�fls¼cdk�y\ÿ y/.�gm2`fhg á cîsÒfle'�ne�bdcdeO��ÿ
E:2\]�k\]'8@gÒbt] � �#fLsA2\j B sÍgA2`fUg�gA2\]�e�jlk`m\c g�ctjzk`s�{;cdcî�¼flk`m {;cdctcH"S�Íc��L^\b��Q{�c��\��ÿ
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Nx©Í¨ ¨h°´Æ qD
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