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OQP�RTS*UWVYX[Z�\^]`_�a�bdc^e�f
PhgTikjkS*l^U�S*mon`e�OQP�g�mqp^U�\re�s�P�t-U�jkuqvow�S*U�\^]^x`ehs�P�yDzS,V{S�Xre�|�P OQPh}WVop~Z���S�U���p~jkS*moc~e�p^U��
�hP s�P OQP���S*mq��p^u{S*mqS*U��

���=�^�����W�������`���������Y���Y���Y���k���� ���¡o¢d��£*��¤��o�¥��£*�Y¡§¦h�W¨©�Wª��[£~�~¤«���¥�¥�¬£
®�¯�W���Y���Y�����Y°�����=¦W�q���Y�q�Y�d�¥¡§¦W�±���o�d¢d¡{¦��o�W²�¦`³��¥�d´��^µ�����¶��q�Y�¥���,°£*�¸·1£*�Y¢d���Y��¦W���[¹��q�Yº�£��`³
»>¼ £,½^¾¯��¢�£��W¡§´`¾¿���W���Y���Y�^���Y°�^��À`�¥�,°��º���WÁ����Â���Y�¥¡§¦~�W��Á��W¹°���¥�Y�d�WÁ��o�h�[¹��q�Yº�£*�~³

Ã ¨©�q²[£*�¥�Yº��q�~�=���Ä��¦~³^�¥�d¡o��£��WÅMÆ����¥�Y���W��º-³`�`Ç>£�³^���1À~�§£,�Y�©µ�����¶��q�Y�¥����³`�^¨©�q�¥�Y���d����µ�À^Æ
È® ��¯·�É©ÊÄË4��Æ«º����Y�q�§Å�£�º

Ì�Í�ÎoÏoÐ,Ñ[Ò�Ï�Ó �=¦��-��³^ºª���¢d��¡1º�£*�W�d²W��¢¬£,�Y�d���B²��Y��Á��§£�º0ËrÔ�¤ ¼ �d�«�¥²��o¡o��£�¢d�dÕo��Å��Y��¦[£��WÅ�¢d�±¶Ö�q�¥³�¢�£,�YÁ��
£*¢�Á��oª��§£*�d¡-�q½^²^�Y�o�¥�¥�d���W�o×[À^��º��©�¥²��o¡o��ØW¡��Â��£,�Y���Y�o�����r�d�Y�¸�d�`�Y�q�Y�[£*¢����¥�Y�W¡q�Y�^�Y�©º�£�´Ö�©ËrÔ�¤ ¼ ¶Ö�q�¥³�Ù=�q¢�¢
�¥���d�Y�oÅ7�Â�*�«²W£*�§£*¢�¢d�o¢d�dÕ�£,�Y�����h×
Æ¸�k�Y�q�-£��Ú�d�~�¥�Y�~Å^�W¡q�Y�d���Ú�Y�M�Y¦��Û�¥��Ü`�W�o�`�Y��£�¢�¶Ö�{�Y�¥�����>����ËrÔ�¤ ¼ £��[ÅB�Y¦W�Ûº��q¡{¦W£��W�d�¥º��©ª��q¦W�d�[Å���Ù4�
�Y�o²��*�¥�����1�Y¦W�Ä���§£*�Y���r�������^��²��Y�,Ý��q¡q������²[£,�§£�¢d¢d�o¢d��Õo£*�Y�d����×�Ç>�Ä¦[£�¶Ö�Ä�W��ÙÞ£¸²[£,�§£�¢d¢d�o¢~¶Ö�q�Y�¥�d���±���[ËrÔ�¤ ¼
�Y���W�W�d��Á«���Ûß4¢d�W���Y�{�¥¾�£��[Å-À ¼ ��¾¯£*�Y¡§¦W���Y�o¡q�Y�^�Y�o�o×*�=¦W�d��¶Ö�{�Y�¥�����-¡o£��±ª��4�W�¥�oÅ1�Y�¸�Y�W�±£*�Yª����¥�§£*�¥³-ËrÔ�¤ ¼
²^�Y��Á��§£*º��¸���M²[£*�§£*¢d¢��q¢à×

á âWã�ä�å�æ�ç-è±é�ä�êYæ�ã

g4ty1Oìë�í*î=jÂu�pÚï�m{]�l^mop~�#ðà]^m�u{XW�7ñh]�i¬jÂv7��p^U�jkï�Z�iÂp`V{jk]^U']~ð©p~ikl^S*ñ�mqp^jkv�S*ò�ï�m{S�u{u{jk]^U�uu§ï�S�v*jkp^i¬jkó*S��JVq]Dwhp~U���ikS
_^S*mqX�ikp^m{l�S±S*ò[ï�m{S�u{u{j¬]�U�u¸]^ðÄ��j¬ikikj¬]�U�u�]~ð�VqS*mq��u�jkUDp^UBS,ôBv*j¬S�U�V1p^U��BmqS*ikjkp^ñ�ikS±õ©pÖX^P[R©w�p`V©jku�õ�w[X�j¬V�jÂu�õ�jk��S�i¬X
Z�u§S��>j¬U÷ö-Z�p^UWV{Z��øg4j¬S�ik�>R©w�S�]^mqX^e�õ�w�S�m{SÛVqw�S
v�p~iÂv,Z�iÂp`Vqj¬]�UD]^ðTVqw�S�]�mq��S�m�]~ð¸u{S*_^S�mqp^irwWZ�U���mqS��Qù¿u{]^��S*V{jk�MS�u
V{w�]�Z�u{p^U���uoú�]~ð
g�S*X[U���p~U���jkp^l^mop~��u�jÂuBmqS�ûWZ�jkm{S���P©ü«Z�m{mqS*UWV{ikXýV{w�SGp^v�VqZ�p~i-_^S�mqu{j¬]�U;]~ð
g4ty±OþjkuDv*p^i¬ikS��
g4ty1OÞÿ�P

�¥UDv*]^UWV{S*òWV©õ�j¬V{wDV{w�jÂu©l^]Wp~i�p~UÚj¬��ï�mq]`_^S���S*UWV�]^ðTS*ô�v*j¬S�U�v,X®jku�_^S�m{X�jk��ïh]�m§Vop~UWV�P���p^mqp^i¬ikS*ikjkó�p`Vqj¬]�U�jku©]�U�S
]~ð�Vqw�S«��]WuYV=S,ôBv,jkS*UWV=õ�pÖX�u�V{]j¬U�v*m{S�p^u{S¸ï�S*m{ðà]^mq��p^U�v,S�PÖ}�]±Vqw�S«jÂ��S�p1Vq]±ï�p^mqp^i¬ikS*ikj¬ó�S«g=ty1O jÂu4ûWZ�j¬V{S�U�p~V{Z�mop~i�P

R©w�jku©ïhp~ï�S*m�mqS*ï�]^m{Vqu�V{w�S�ï�m{S�u§S�UWV�u§Vqp~V{Z�u©]^ð4]�Z�m�ï�mq]��YS�v�V�]~ð=g4ty1O ï�p^mqp^i¬ikS*ikj¬ó�p`Vqj¬]�UÚp~Uh�BVqw�S�m{S�u§Z�i�V1jÂu
v*p~ikikS�����p~mog4ty1OQP

R©w�S���p~jkUÞl^]Wp~iT]~ð�ï�p~mop~ikikS*iÄï�m{]�v,S�u{u{jkU�l�jku±V{]®m{S���Z�v,S7õ�p^i¬i��¥v,ik][vo\BV{jk�MS`a�j�P S^PhV{w�S7Z�u§S�m	� u1õ©p~j¬V{jkU�l�Vqj¬��S�P
��p~mop~iki¬S�i¬jÂu§�ø��][S�u-U�]^VÛv*]^��S�ðà]�m±ðàmqS*S�
�j¬V�p~ikõ�pÖX�u�w�p�u-u{]^��SM]`_^S�m{w�S�p^�Dõ�j¬V{w÷mqS�u{ï�S�v�VV{]Du§S�m{jÂp~i4S,ò�S�v,Z�Vqj¬]�U�e
ñ�Z�V1j¬V±v*p~UJu{j¬l�U�j��hv*p^U�Vqi¬X�mqS���Z�v,SV{w�S�õ�p^i¬i���v*i¬]�vo\�Vqj¬��S^P

1]~V«S*_^S�m{X7ï�mq]^ñ�ikS*� v*p^U�ñhS±��j¬_[jÂ��S���jkUWV{]�ïhp~mop~iki¬S�i�Vqp�u§\�u�P�s1U�S*ò�p~��ï�ikS1]~ð�p�ï�p^mqp^i¬ikS*ikjkó�p~ñ�i¬S�ï�mq]^ñ�i¬S��0jÂu
V{w�S��7Z�i�Vqj¬ï�i¬jÂv*p~V{jk]^U�]~ðhVYõ«]���p~V{mqjkv*S�u�P~s1U�S,ò�p~��ï�ikS�]~ð�pU�]^U���ï�p^mqp^i¬ikS*ikjkó�p~ñ�i¬S�ï�mq]^ñ�ikS*� jÂu=Vqw�S1v*p^ikv*Z�ikp~V{jk]^U�]~ð
V{w�S±g4jkñh]�U�p^v�v,j�u{S*mqjkS�u1ù§í^ekí^e���e ÿ�e���ekP�P*Pqú�ñWX7��S�p~Uhu�]~ðrV{w�S1m{S�v,Z�mqmqS*U�v*S«ðà]�m{�7Z�iÂp���ù������^ú�����ù����'í�ú�����ù���ú�P

R©w�S÷iÂp^u§VÚS*ò�p^��ï�i¬S÷w�p^u®V{]ýñhS'Vqp^\^S*U!õ�j¬V{w(v*p^Z�V{jk]^U�P���VD��]WS�u®U�]~VÚjk��ï�ikX;V{w�p~VÚS*_�S*mqXýmqS�v*Z�mou§jk]^U!jÂu
U�S�v*S�uqu{p^m{jki¬XÚU�]^U���ï�p^mqp^i¬ikS*ikjkó�p~ñ�i¬S�P[g�]^m-S,ò�p~��ï�ikS^ehj¬U>Vqw�S���S�ik�J]^ð�ïhS�m§VqZ�m{ñhp`V{jk_^S�v�p~iÂv,Z�iÂp`Vqj¬]�U�e�õ�w�S�m{S7g4ty1O
w�p^u�ñ�S�v,]���Sp7uYVop~U���p^mq��V{][]^i�e[õ«S]~ð VqS*U®S*ò�ï�i¬]�j�V©mqS�v,Z�m{mqS*U�v*S±mqS*iÂp`Vqj¬]�U�u*P[R©w�Sikp~V§VqS*m�eWw�]`õ«S�_^S*m�e�p^m{Su§ï�S�v*jkp^i
j¬U÷p®u§S�U�u§S�e�Vqw�p`V-V{w�S�XDp^m{S
p^ï�ï�ikj¬S��DV{]BS�_^S�m{X>u§S�ï�p~mop`VqSÛV{S�m{� j¬U÷]^U�S�S*ò�ï�m{S�u{u{jk]^UJp~U��DVqw�S*XJp^m{S�S*ò�p^��ï�i¬S�u
]~ð=i¬]�v*p^i�]^ï�S*mop`Vqj¬]�U�u*P

t±ð�v*]^Z�mou{S^e	��p^mqg=ty1O v*p^U�U�]~VTw�p~U���i¬S¸U�]^U���ï�p~mop~ikikS*ikj¬ó�p~ñ�ikS�ï�mq]^ñ�ikS*��u�e*ñ�Z�V���p~mog4ty1O jÂuÄûWZ�j¬V{S«U�p`VqZ�mqp^i
V{]Úp^ï�ï�ikX>j�V-V{]Úp^U[XÚ\[jkU��Þ]^ð¸ï�p~mop~iki¬S�i¬jkó�p^ñ�ikS�ï�m{]�ñ�ikS*�>P�}[]hehj¬ð�õ�S�w�pÖ_�S�V{]Du§]�i¬_�S
pBï�p^mqp^i¬ikS*ikjkó�p~ñ�i¬S�ï�mq]^ñ�i¬S��
õ�w�jkvowMS�uqu{S*UWV{jÂp~iki¬X�jkU[_^]�i¬_�S�u4i¬]�v�p~i[]^ï�S*mop`Vqj¬]�U�u*e�Vqw�S�j¬UWVqS*mqj¬]�m=u§V{mqZ�v,V{Z�mqS«]^ð�g=ty1O ï�S*mq��j�Vou�Z�u4Vq]ïhp~mop~iki¬S�i¬jkó*S
S�p^vow>u§V{S*ï>]^ð4pMï�mq][v*S�uqu*P

R©w�S*mqSMp^m{S�u{]^��S�j¬UWV{S�m{Uhp~i=��S�vow�p^U�jku{��u]~ð�g=ty1O V{w�p~VÛñ�S�v*]^��S�j¬��ï�]^m{Vqp^U�V�jkU'j¬VquÛïhp~mop~iki¬S�i4_�S*mou§jk]^U
p~U��ÚV{w�jku©õ�jki¬iÄñhS���S�u{v*m{jkñ�S��Dj¬UÚV{w�S�U�S,ò[V±u{S�v�Vqj¬]�U�P
���=¦W���o¢�£*²W�¥��Å7�Y�dº����¬�Y��º ���§£*�¥�¸�Y�ØW�W�d�¥¦M�*��£²^�Y�`¡o�o�¥�o×
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g4ty1O jku4Z�u{S��
U�]^U���jkU�VqS*mop^v,V{jk_^S*ikXÛñ[XS*ò�S�v,Z�V{jkU�lp-ï�mq]^l�mqp^� Vqw�p`V¸v,]�UWVqp~jkU�u4u§S�_^S�mqp^i^ï�p^m§Vou4v�p~iki¬S�����]���Z�ikS�u�P
OJ]���Z�ikS�u�p~mqS7V{S*mq��j¬Uhp`V{S��÷õ�j¬V{w! {��]~V#"���jkU�u§V{mqZ�v�Vqj¬]�U�u±V{w�p~V�v�p~Z�u{S7V{w�S�S*ò[S�v,Z�Vqj¬]�U÷]^ð�V{w�SM��]���Z�ikS^eTu§S�S
Vqw�S
S,ò�p~��ï�ikSÛ]^UDV{w�S�ikS,ð V1]^ð4g4jkl�P�í�P
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 m
od
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e

G e n e r a t i n g

S o r t i n g 

First
term

Second
term

G e n e r a t i n g

S o r t i n g 

id x = a + b;

.sort

endif;

.end

if(count(b,1)==1);
multiply 4*a/b;

print;

l expr = a*x+x^2;

+14*a^2   +b^2

a*x    +x^2

+2*a^2   +3*a*b    +b^2

+a^2   +a*b    +a^2   +a*b   +a*b    +b^2

+2*a^2    +12*a^2   +b^2

$�%'& Ó)([Ó �=¦��±�¬�§£�Á�º��o�`���*�=£Û��³^²���¡o£�¢rË�Ô�¤ ¼ ²��Y��Á��§£�º�×[���M�Y¦��±Ø��Y����º��~Å^�W¢d���W�Y¦��-�{½�²^�Y�o�¥�¥�d���+*-,/.10�2435,76�,���d�
�d�`�¥�Y�~Å���¡o��Å��W£*�[Å7�Y¦��o���Y¦W���¥�Wª����Y���Y���Y�d����,98:3	6<;«���¸²��q�¥�k���Yº���Å�×W�¯�7�Y¦��©�¥�o¡o���[ÅMº��~Å^�W¢d���^����¢d³��Y�q�Yº����d�
Ù¸¦W�d¡{¦
�Y¦���Å��qÁ��Y�o�1���=;©�d���{½W£*¡q�Y¢�³?>1£*�Y��º-�W¢��Y�d²W¢d�d��Å7ª`³9@A3CBD;7EÂ�Y¦W�q�Y�©�d������¢d³
���W���¥�W¡§¦7�Y�{�Yº ���
�Y¦W���q½^²^�Y�o�¥�¥�d���GF{×

R©w�jkuS*ò�p^��ï�i¬S�v,]�U�u{jku§Vqu]~ð�]^U�ikX>VYõ�]Ú��]���Z�ikS�u�P�R©w�S*mqSMp^m{S7VYõ�]4 q��]~VH" ��j¬U�u§V{mqZ�v,V{jk]^U�uJI�pLKHMONOP1Q>p~U��Gp
K�ROSUT�P �¥UDñ�]~VqwJv*p^u{S�u«Vqw�S�m{S�u§Z�i�V1jÂu�u§]�m§VqS���PVKWROSUT�p^����j�Vqj¬]�U�p~iki¬XBV{S*mq��j¬Uhp`V{S�u�V{w�S�ï�m{]�l^mop~�>P
R©w�SÛS,ò�S�v*Z�V{jk]^U>]~ð4S�p�vowÚ��]���Z�ikS�jku���j¬_[jÂ��S��DjkU�Vq]�V{w�mqS*S�u§V{S�ï�uDI

X ��Y[Z]\_^a`cbGdJ^cY[egf R©w�SjkU�ï�Z�V±jku�Vqmqp^U�u{ikp~V{S��ÚjkU�Vq]�p~U>j¬UWVqS*mqU�p~i�mqS*ï�mqS�u{S*UWVop`V{jk]^UÄP
Xih�j e jlk bGdJ^ce�m�f g�]^mÄS�p^vowÛVqS*mq��]^ð�V{w�S«j¬U�ï�Z�VTS*ò[ï�m{S�u{u{j¬]�U�urVqw�S«u§Vqp~V{S*��S�U�Vou�]^ðWVqw�S���]���Z�ikS«p^m{S�S*ò�S�v,Z�V{S���PR©w�jÂu�j¬U>l�S*U�S�mqp^i�l�S*U�S�mqp~V{S�u�pMik]~V1]^ðÄV{S�m{��u©ðà]�m�S�p�vow®jkU�ï�Z�V1VqS*mq�>P
X �nY k dJ^ce�m�f s1ikiTV{w�S7]^Z�Vqï�Z�V±VqS*mq��u1Vqw�p`Vw�pÖ_^S�ñ�S*S�UÞl^S�U�S*mop`VqS��Jp~mqS�u{]^m{V{S��Jp^U��JS�û�Z�j¬_`p~ikS*UWV1VqS*mq��u±p~mqSu§Z��M��S��ÚZ�ï�P
g4ty1O ]^U�ikX�p~iki¬]`õ1uTik][v�p~i[]^ï�S*mop`Vqj¬]�U�uT]^U7u{jkU�l^ikS�VqS*mq��u*eÖikj¬\�S«mqS*ï�iÂp^v*j¬U�l±ï�p^m§VouT]^ðhp±V{S*mq� ]�mT�7Z�i�Vqj¬ï�i¬X[jkU�l

u§]��MS*V{w�jkU�l±V{]j�V�PÖRT]^l�S,Vqw�S*mTõ�j�Vqw7pu§]�ï�w�jÂuYVqjkv�p`V{S���ï�p~V§V{S�m{U
��p~Vqvow�S�m�e�V{w�jku=p`V ��mouYV�uYVqm{]�U�l1ikj¬��j¬Vqp~V{jk]^U7p^i¬ik]`õ1u
V{w�SDðà]^mq�
Z�ikp~V{jk]^U ]^ð±l^S�U�S*mop~i�p~U��/S,ôBv,jkS*UWV�p~ikl^]^mqj¬V{w���u�P4R©w�SDikj¬��j¬Vqp`Vqj¬]�U Vq]'ik]�v*p~i�]^ï�S*mop`Vqj¬]�U�u7��p^\^S�u
j¬V
ïh]Wu{u{j¬ñ�i¬S-V{]7w�p~U���i¬SS,ò�ï�mqS�uqu§jk]^Uhu�p^u� {u§V{mqS�p^��uo"�]^ð�V{S�m{��u�eWV{w�p~V©v�p~UBñ�SÛm{S�p^�Bu{S�ûWZ�S�U�Vqjkp^i¬ikXMðàm{]�� p ��ikSÛp~U��
ï�m{]�v*S�uqu§S��®jkU���S�ïhS�U���S*UWVqi¬X�P

R©w�S>m{S�uYVqm{jÂv�Vqj¬]�U/Vq]Gik]�v*p^i�]^ï�S*mop`V{jk]^Uhu�p~iki¬]`õ1u7V{]Q��S�p~i�õ�j¬V{w;S,ò�ï�mqS�uqu{j¬]�U�u7V{w�p~V®p~mqSDiÂp~mql^S�m
Vqw�p~U Vqw�S
pÖ_Öp^j¬iÂp~ñ�i¬S��p~jkUD��S��M]�m{XÚp~U��®V{w[Z�u�jkUJp^����j�Vqj¬]�UDp^i¬ik]`õ1u�ï�p~mop~iki¬S�i¬jÂu{�DP

p �����rqs=åU��W�����§ê�tu4ä�êYæ«ã æ��v�w�]���

R©w�S�ikj¬��j¬Vqp~V{jk]^U�]^ð�ïhS�m§ðà]�m{��jkU�l1]^U�i¬Xi¬]�v�p~iW]^ï�S*mop`V{jk]^Uhu���p~\^S�uÄg=ty1O _^S�m{Xõ«S�i¬i[u{Z�j�VqS��Ûðà]�mÄï�p^mqp^i¬ikS*ikjkó�p`Vqj¬]�U�P
R©w�S�v,]^Uhv,S*ï�V=]^ðhï�p^mqp^i¬ikS*ikjkó�p`Vqj¬]�U�jÂu�uYVqmqp^j¬l�w�V{ðà]^mqõ�p^mq��p^U��7j¬U���jkv�p`V{S��
jkU�gTjkl�P �UI~f±jÂu§V{mqj¬ñ�Z�V{S©V{w�S�jkU�ï�Z�V�V{S*mq��u
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MPI,    PVM

To Slave I

Slave II

Master

Master

II chunkTo Slave III chunk

Slave I

F i n a l    s o r t i n g, o u t p u t    r e s u l t,
g o    t o    t h e    n e x t    m o d u l e

G e n e r a t i n g

S o r t i n g 

id x = a + b;
l expr = a*x+x^2+b*x+...

+a*x                 +x^2                        +b*x  ...            

+a*x                 +x^2                        +b*x  ...            

+a^2   +a*b    +a^2   +a*b   +a*b   +b^2

+2*a^2   +3*a*b     +b^2

$ % & Ó�
�Ó ¹��o���q�§£�¢�¡o����¡o�o²^�Y���������Ä��£,�§ËrÔ�¤ ¼ ×

p~��]^U�lMpÖ_`p~jkikp^ñ�i¬S±ï�m{]�v*S�uqu§]�mqu�e^ikS,V©S�p�vowB]~ð�Vqw�S*� ïhS�m§ðà]�m{� ik][v�p~i�]^ï�S*mop`Vqj¬]�U�u�]�UBj¬Vqu�j¬U�ï�Z�V©V{S�m{��u�eWl�S*U�S�mqp~V{S
p~U�� u{]^m{VVqw�SBp~mqjÂu§jkU�lD]^Z�Vqï�Z�V�V{S�m{��u�PÄs�V�V{w�S�S*U��G]~ð�pD��][��Z�i¬S�Vqw�SBu{]^m{V{S��Gu§V{mqS�p~��uÛ]^ð«VqS*mq��uðàmq]^� p~iki
ï�m{]�v*S�uqu§]�mqu«w�pÖ_^SVq]Mñ�S���S*mql^S��BVq]M]�U�S ��U�p^i�]^Z�Vqï�Z�V±u§V{mqS�p^� p~lWp~jkU�P

R©w�jku7v,]�U�v,S�ï�V7jkU���jÂv*p~V{S�u
V{]÷Z�u§SDpJ��p^u§V{S�m �¥u§iÂpÖ_^S�u§V{mqZ�v�VqZ�mqSBðà]^m7ï�p~mop~ikikS*ikj¬ó�p`V{jk]^UÄPÄR©w�S®��p�uYVqS*m
õ�]^Z�ik�
uYVq]^mqSS*ò�ï�m{S�u{u{jk]^U�u�e���jku§V{mqjkñ�Z�V{S�p^U��Úm{S�v,]^ikikS�v�V1p^i¬irVqS*mq��u©]^ð4S�p^vowDS,ò�ï�mqS�uqu§jk]^UÄP

R©w�S���p^u§V{S*m¸v*]^���
Z�U�jkv�p`VqS�u=õ�j¬V{w�u§iÂpÖ_^S�u4ñWX7��S�p~Uhu=]~ð�u§]��MS©��S�uquqp~l^S©ï�p�u{u{jkU�lÛi¬jkñ�mop~mqX^P`OJS�uquqp~l^S©ï�p�u{u �
j¬U�l�ï�S*mq��j�Vou©V{]�ïhp~mop~iki¬S�i¬jkó*S�g4ty±O ]�UJv,]^��ï�Z�V{S*m1p^mqvow�j�VqS�v�VqZ�mqS�u©õ�j¬V{wÞu{w�p~mqS��Ú]^m1��jÂu§V{mqj¬ñ�Z�V{S��D��S*��]�m{jkS�u�e
ñ�Z�V�]^U÷V{w�S�]~Vqw�S*mÛw�p^U���e�V{w�jkuÛikS�p���u-V{]>u§]��MSM]`_^S�m{w�S�p^�÷��Z�S7V{]>w[Z�l^SM��p`VopBVqmqp^U�uYðàS�mqu�P�g�]�m{��S*mqikXÚVYõ�]Di¬j��
ñ�mqp^m{jkS�u�õ�S*mqSÛZ�u§S���e�O ���«p~Uh� ���-OQe�ñ�Z�V1õ«S���S�v,jÂ��S��ÚVq]�u{\[j¬ï��¸�O u§Z�ï�ïh]�m§V�P�R©w�S�m{S�p^u{]^UBõ©p^u©ñ�S�v�p~Z�u{S
��p^U[XÞ_^S�U���]^mou�p~U�U�]^Z�Uhv,S��÷V{]Þ��jkuqv,]�U�Vqj¬U[Z�S�ðàZ�m§Vqw�S*m���S�_^S�i¬]�ï���S*UWV�]~ð �¸�OQP4t-U'V{w�SB]^V{w�S�m�w�p~Uh��e�õ�j¬V{w
V{w�S�p^U�U�]^Z�U�v,S��Ú��S�_^S�i¬]�ï���S*UWV�]~ð�O � ��p~ik�M]WuYV1p^i¬i�Z�u{S,ðàZ�i �¸�O ðàS�p`VqZ�m{S�u�u§w�]^Z�iÂ�Úp^ï�ï�S�p~m�jkUJO � ��P

R©w�S©��p�uYVqS*m¸u{j¬��ï�ikX
��jÂu§V{mqj¬ñ�Z�V{S�u�p~U��Mv,]�i¬ikS�v,Vqu���p~Vqp�P�!j¬V{wBpik]`õ«S�m=UWZ��
ñ�S*m�]~ð�ï�mq][v*S�uqu§]�mqu�e�V{w�S���p^u§V{S�m
ñhS�v,]^��S�uTp^i¬��]�u§VTjÂ��ikS^PÖg�]�mÄVqw�p`V=v*p^u{S¸]�U�S«v�p~U�Vqm{XV{]±ðà]^mov,S�Vqw�S���p�uYVqS*mÄV{]±ïhp~m{V{jÂv,jkï�p`VqS�jkU�m{S�p~i[v*p^ikv*Z�ikp~V{jk]^U�u�e
V{][]�P�t-U�V{w�S]~Vqw�S*m«w�p~Uh��e�õ�j¬V{wÚj¬Uhv,mqS�p^u{jkU�l�U[Z��
ñ�S*mou¸]^ðÄu§iÂpÖ_^S�u*e`Vqw�S��p�uYVqS*m�u§ï�S*U���u���]^mqS±p^U�����]^mqS�V{jk��S
V{]7v*]^UWV{mq]^i�u§iÂpÖ_^S�u*e^õ�w�jkvow®��pÖXMikS�p^��V{]
S�p~mqi¬X�u{ïhS�S���Z�ïDu{p~V{Z�mop`Vqj¬]�U�PWt-Z�m�S�u§V{jk��p`Vqj¬]�U�u�u{w�]`õ V{w�p~V«ðà]�m���]^mqS
V{w�p^UÚðà]�Z�m�ï�mq]�v,S�uqu{]^mou�]�Z�m1OÞp^u§V{S�m �Y}[iÂpÖ_^S-�M]���S�i�jÂu1p^��S�ûWZ�p`VqS^P

s õ«]�m{\[jkU�l©ï�p~mop~iki¬S�i^g4ty±O0ï�m{]^V{]~VYX[ï�S ��p~mog4ty1O/ë �`îÖõ©p^u�v*]^��ï�ikS,VqS��ÛjkU���������eoV{w�jkuÄõ�p�u�p�ï�mqS*ikj¬��jkU�p~mqX
_^S*mou{j¬]�U!õ�j�Vqw!V{w�S u{XWUWVop`ò;]~ð
g4ty±O ÿ�e«ñ�Z�V>õ�j�Vqw�]^Z�V>v,]��Mï�i¬S*V{S'g=ty1O ÿ ðàS�p`VqZ�mqS�u÷ë ÿ`î�P©f±Z�mqjkU�l Vqw�S
ikp�uYV
X�S�p^mqu�e�V{w�SBm{S�p~i�g4ty1O ÿJ_�S*mou§jk]^U ÿ�PkíBõ©p^u�ïhp~mop~iki¬S�i¬jkó*S���PÄs�V7ï�m{S�u§S�U�V�eTpJU[Z��7ñhS�m
]^ð©mqS�p^i¸ï�w[X�u§jÂv*p^i
p~ï�ï�ikjÂv*p`Vqj¬]�U�u©S,ò�jÂuYV�õ�w�jÂvow>õ«]�Z�iÂ�®U�]^V1w�pÖ_^Sñ�S*S*U>ï�]�uqu§jkñ�ikSÛõ�j�Vqw�]^Z�V ��p^mqg=ty1O ë �~î�P

s±u�p-VYX[ï�jkv�p~i�S*ò�p^��ï�i¬S«ðà]^m�ï�wWX�u{jkv�u�p~ï�ï�i¬jÂv*p~V{jk]^U�u4õ�S©v*]^U�u{jÂ��S*m�pï�p^vo\�S,V�v*p^i¬ikS��  ��©s �{ü��«y�"-õ�m{j¬V§VqS*U�ñ[X
�=P��©p~jk\^]`_rPWR©w�jku«jÂu«p7g4ty1O���ï�p�vo\^S,V���S*_�S*ik]^ï�S���ðà]�m«mqS���Zhv�V{jk]^U®]~ð�����ik]W]�ï�ï�mq]^ï�p^l�p`Vq]^m¸��p�u{u{i¬S�u{u�j¬UWVqS*l^mop~iÂu
V{]÷u{]^��S®u{��p~iki�u§S*V
]~ð1u{]��¥v*p^i¬ikS��! §��p�uYVqS*m�jkUWV{S*l�mqp^iku#"�P�R©w�S®p~ikl^]�m{j¬V{w�� jku
ñ�p^u{S�� ]�UQm{S�v,S�U�Vqi¬XG��S*_�S*ik]^ï�S��



@ ���q�~�¯³^�W´Ö�,¶Û�q�«£*¢

V{S�vow�U�jkûWZ�S�u�]^ðTu{]^ik_WjkU�l�mqS�v*Z�mqm{S�U�v,S1mqS*iÂp`Vqj¬]�U�u¸Zhu§jkU�l�p~UBjkUWV{S*l�mqp^i�mqS*ï�mqS�u{S*UWVop`V{jk]^U�ðà]�m�Vqw�S*jkm©u§]�i¬Z�Vqj¬]�U�uë �`î�P ��V
m{S�û�Z�j¬mqS�u=Vqw�S-v�p~iÂv,Z�iÂp`Vqj¬]�U�]~ð�iÂp~mql^S1f S*ò�ï�p~U�u{jk]^UBv,][S*ô�v*j¬S�UWVqu±ù¿w�S*mqS? qf "�jÂu�Vqw�S-��j¬��S*Uhu§jk]^U�]^ð�Vqw�S±jkUWV{S�l^mop �
V{jk]^UJu§ïhp^v,SÖú�P�s-u1pMm{S�u§Z�i¬V�e[Vqw�S���p`Vqw�S*��p`Vqjkv�p~iÄv*]^��ï�ikS,ò�j¬VYXB]~ðTV{w�S�]�m{jkl^jkU�p~irï�mq]^ñ�i¬S�� v*p^UDñ�SÛV{mop~UhuYðà]�m{��S��
V{]�Vqw�S±U�S�v,S�u{u{j�VYX
V{]���p^\^S1u{j¬��ï�ikS±��p~U�j¬ï�Z�ikp~V{jk]^U�u�ñ�Z�V«õ�j¬V{wB_�S*mqX
iÂp~mql^S©ï�]^ikXWU�]^��jkp^i�S*ò[ï�m{S�u{u{j¬]�U�u�ùàñ�j¬iki¬jk]^Uhu
]~ð4V{S*mq��u�p~U��Ú��]^mqS�ú,P

�«]^V{wMõ«]�m{\[jkU�lÛï�mq]~V{]^VYX[ïhS�uT]^ð ��p^mqg=ty1O p^U�� �©s �{ü���y õ�S*mqS���S*_�S*ik]^ï�S��7Z�u§jkU�lÛVqw�S���p~mqiku{mqZ�w�S1ü«]^� �
ï�p^û��¥s1ikï�w�p�}�S*mq_^S*m���}����~S�e���s1ikï�w�p�ù �¸�	��
~ú4ï�mq]�v,S�u{u{]^mou©ù�
���ÛOÞ|1óÖú�e^��p^UWZ�ð¿p^v�VqZ�mqS��Mj¬U>í����P~y�S�u{Z�i¬Vqu=ðà]�m
p  §VYX[ï�jkv�p~i "�VqS�u§V1]~ð ��p~mog4ty1O Z�u§jkU�l�Vqw�S �©s �{ü���y�ï�p�vo\^S,V1p^m{SÛu§w�]`õ�UÚjkUJgTjkl�P�ÿ�P
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$�%'& Ó���Ó ß4��º�²����Y�d�WÁB�Y�dº���£��WÅ÷�¥²��o�oÅ��W²÷�Â�*�
�Y¦��M�Y�o����²^�Y��Á��§£*º �=Æ«��ß=ÊÄ¤ ��� ß4��º�²W£�ÜÖ¾¯Æ«¢d²W¦W£ÖÀ^�{�Y¶Ö�q�Ù¸���Y¦��*½
Æ�¢d²W¦[£9EàÊ������JF�²^�Y�`¡o�o�¥�¥�*�Y������� ¼ É�Õ�×

R©w�S ��p~mog4ty1OìuYVqm{Zhv�V{Z�m{SÞp�u{u{Z���S�uMVqw�p`VÚp^i¬��]WuYV®p^i¬i1mqS�p^i1v*p^ikv*Z�ikp~V{jk]^U�u�p^m{S>ï�S*m{ðà]^mq��S�� ñ[Xýu{ikpÖ_�S�u
õ�w�j¬ikSÛV{w�S���p^u§V{S*m�]�U�ikXÚ��jÂuYVqm{jkñ�Z�VqS�u1p^U��>v,]�i¬ikS�v,Vqu1��p~Vqp�P�R©w�jku1jku©Vqw�S�mqS�p�u§]�U®õ�w[X®õ�S�v*p^ikv*Z�ikp~V{S�u{ïhS�S���Z�ïhu
U�]^mq��p~ikj¬ó�S��®V{]MV{w�SÛVqj¬��S�u{ïhS�UWV1ñWX®ï�m{]�l^mop~��u�m{Z�U�U�jkU�l�]^UÚVYõ«]�ï�mq]�v,S�uqu{]^mou*P

t-Z�m©V{S�uYV�ï�mq]^l�mqp^� ��S*��]^UhuYVqmqp~V{S�u©p^U>p^i¬��]WuYV�ikj¬U�S�p~m1u{ïhS�S���Z�ïDZ�ïÚVq]��7ï�m{]�v,S�u{u{]^mou�pÖ_Öp^j¬iÂp~ñ�i¬S�P
g�mq]^�øp�ï�mop^v�Vqjkv�p~i�ï�]^jkUWV-]^ð=_[jkS*õ(V{w�jku-��S�p~Uhu�V{whp`V±Vqw�S
õ©p~iki���v*i¬]�vo\�Vqj¬��S�ðà]�m-u{]^��S�mqS�p^i�Vqp�u§\�u±v�p~UJñ�S

m{S���Z�v,S��Bðàmq]^�#��]^UWV{w�u�Vq]�õ«S�S*\�u*e�õ�w�jkvowJu{]^��S,Vqj¬��S�u©jÂu�p�mqS�p~ikikX�S�uqu§S�U�Vqjkp^irðàS�p~V{Z�mqS^P
}[j¬Uhv,S�g�S�ñ�mqZ�p~mqX � ��� ��õ�S�w�p^�>pB}����©s1i¬V{j¬ò>ÿ������Mu{S*mq_^S�m�pÖ_Öp^j¬iÂp~ñ�i¬S�e�p~U��>u{]^��SÛV{S�vow�U�jÂv*p~iT��S,Vop~jkiku�õ�jkiki

ñhS�l�j¬_�S*UnI
}�����s±i�Vqj�ò>ÿ�
 ����}[S*mq_^S�m©ÿ �Öò÷í�P ÿ��Û|1ó �`ÿ�O ���¥}�ü���Vqp^U�j¬Z�� ��ü��"!±u
� �#� � ff-y	��í^í��MO÷|1ó���S*�
��P ��R ��}�ü©} �©��jku{\�u
y�S��>|±p~V%$�jkU[Z�òÚs±��_Öp^U�v,S��J}[S*mq_^S�m�mqS*ikS�p�u§S���Pkí�s}÷ù¯f±S�m{mqX�ú�P

R©w�S7mqS�u{Z�i¬Vqu-ðà]^mÛ]�Z�mV{S�u§V�ï�mq]^l^mop~� �©s �{ü��«y0p^m{SMu§w�]`õ�U'j¬U g4j¬lhP ��P�R©w�S�u§ï�S*S���Z�ïGjkuÛp^i¬��]�u§VÛi¬jkU�S�p^m
Z�ïDV{]Jí �
ï�mq]�v,S�uqu{]^mou*P�t±ð=v*]^Z�mou{S-w�S�m{S�p`ð VqS*m©V{w�S�u§ï�S*S���Z�ï>jku1U�]~V�ikj¬U�S�p~m�e�ñ�Z�V1j¬V1jku±uYVqj¬ikiÄv,]�U�u{jk��S�mqp^ñ�ikS^P

s1U p^vow�jkS*_�S��÷u{ï�S*S���Z�ï ]~ð-í �B��S�p~U�u-V{whp`V
pDg4ty1O �Y]^ñ'V{w�p~V�õ«]�Z�iÂ�ÞU�S�S��']^U�S�X^S�p~mÛ]~ð©v,]��Mï�Z�V{jkU�l
V{jk�MS-v*p~U�ñ�S1mqZ�UBp^u ��p^mqg=ty1O �Y]�ñ�j¬U�ikS�uqu�Vqw�p~U�]^U�S��M]�UWV{w�PWR©w�jku¸i¬S�p^��u�ï�wWX�u{jkv�u=V{]7p�û�Zhp~ikj�Vop`V{jk_^S�i¬X
U�S*õ
i¬S�_^S*i�e�ñ�S�v*p^Z�u{Sj¬V�õ«]�Z�iÂ�®ï�mop^v,V{jÂv*p^i¬ikX�ñhS�jk��ïh]Wu{u{jkñ�i¬SVq]MmqZ�U �Y]^ñ�u�ðà]�m©X^S�p^mqu�õ�w�S�m{S�p^u���]^UWV{whu�p~mqS±ðàS�p^u{j¬ñ�ikS
U�]`õ�p���pÖX�u*P

gTjkl�P ��u{w�]`õ1u«V{w�p~V1õ�j�Vqw í��7ï�m{]�v*S�uqu§]�mqu«õ«SÛw�pÖ_�Sp�u{ïhS�S���Z�ïD]^ð«í ��P�R©w�jÂu©��S�p~Uhu�V{w�p~V1õ«S�v*p^UÚmqZ�UD]^U
]^Z�m1ÿ � ��ï�m{]�v*S�uqu§]�m«v,]���ï�Z�V{S�m©VYõ«]��Y]�ñ�u1u{j¬�7Z�i�Vop~U�S�]^Z�u{ikX^e[w�pÖ_[j¬U�l7Vqw�S�u{ïhS�S���Z�ï>]^ð«í �7ðà]�m�S�p^vowD]~ð4V{w�S*�>P

& ''æ«ã±éu�§è �[êYæ�ã

�'S�w�pÖ_�SMu{w�]`õ�U'V{w�p~VÛV{w�S�jkUWV{S*mqU�p^i¸uYVqm{Z�v,V{Z�mqS�]~ð©g4ty1OFïhS�m{��j¬Vqu�p  {U�p`VqZ�mqp^i'"Úï�p^mqp^i¬ikS*ikj¬ó�p`Vqj¬]�UÞ]~ð©ï�p~m �
p~iki¬S�i¬jkó�p^ñ�i¬SDï�mq]^ñ�ikS*��u�P���V�jÂu�õ�]^m{V{w ��S*UWVqj¬]�U�j¬U�l'Vqw�p`V�Vqw�S�u{SÚmqS�u{Z�i¬Vqu�w�pÖ_�S®ñ�S*S�U p�vow�j¬S�_^S�� õ�j¬V{w;g4ty1O
ï�m{]�l^mop~��u�V{whp`V-õ�S*mqS�õ�mqj�V{V{S*UÞðà]^m1Vqw�S7u{S�ûWZ�S�UWV{jÂp~i�_�S*mou§jk]^UJp~Uh�>w�pÖ_^S�U�]~V±ñ�S*S�UÞ��][��j ��S���P(�S*U�S�mqp^i¬ikXBVqw�S
g4ty1O Z�u{S*m-��][S�u1U�]~V1w�pÖ_�SÛV{]B\[U�]`õ p~U[XWV{w�jkU�lBp^ñh]�Z�V1V{w�S���S�vow�p^U�jku{� ñhS�w�j¬Uh�DV{w�S7ï�p~mop~iki¬S�i�_^S�mqu{j¬]�UDV{]
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$�%'& Ó���Ó ß4��º�²W�^�Y����Á��Y�dº���£��[ÅÛ�¥²��q��Å���²�Â�*�4�Y¦W���Y�o���T²��Y��Á��§£*º(�=Æ��¥ß=Ê�¤ ���Û�Y¦��«ÀW¹���Æ«¢��Y��½ � �����1�¥�{�Y¶Ö�q�4Ù¸���Y¦ � � ½
�¿�§£�������º � ²^�Y�`¡o�o�¥�¥���Y��E >�× � ¹�É«Õ F{×

m{Z�UMS,ò�jÂuYVqj¬U�lï�m{]�l^mop~��uÄjkU�ï�p~mop~ikikS*i�P`}[V{jki¬i�e^u{]^��S©\WU�]`õ�i¬S���l^S©v*p^U7w�S�i¬ï7V{]VqZ�U�S©V{w�S*�0p^U��Mp^vow�jkS*_�S�pw�jkl^w�S�m
u§ï�S*S���Z�ï�P

t±ðTv,]�Z�mqu{S1Vqw�SÛu§ï�S*S���Z�ïÚV{w�p~V©v�p~U®ñ�SÛp^vow�jkS*_�S��Bu§V{mq]^U�l�i¬X���S�ïhS�U���u�]^U®V{w�SÛï�mq]^ñ�i¬S�� Z�U���S*m�v*]^U�u{jk��S*mop �
V{jk]^U�P

�¥UÚu{]^��S-v�p^u{S�u�e�j�P S�P�jk��S�p~irg4ty±O jkU�ï�Z�V1v,]���SÛp~Uh�®p^��S�ûWZ�p`VqS±ï�mq]^ñ�i¬S�� u§jkó*S�e�Vqw�SÛp^vow�jkS*_�S��Bu{ïhS�S���Z�ïÚjÂu
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