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ÍiÒIÒIË ÛAÎNË ÎNÛ�Æ�ÍiÙ�Å�Ë ÎXØ*Æ}ÈOÆrÎXØ*Æ}Î Ìæáæé�ÈXÍ^ÌIÅ�Ì2Ê¥Í)ØNË êOÆ}Ñ2Æ}ÎAÌ�ÈNÑ2Ê�Ù�Æ�Ò�ÒoË Î*Û�Æ}É Æ�Ó�Æ}Î Ì6è*Í^ÎXØ�âEë
ì
íUÈ*ÍiÑ�ÍiÉ É Æ}É Ë Ò�Ó
×AÕ�Æ}Ç*Æ�Ù}ÔNÌ�Ë Î*Û)Ì�ÅXÆæÙ�Ê^ÎAÜQÔ*ÎXÙ}ÌIË Ú ÆæØ*Æ}Ì�Æ}Ñ�Ó�Ë ÎXÍ^Ì2ÆæÒoÔ*×*ÛAÊAÍ^É ÒmÒIË Ó)ÔNÉ Ì�Í^ÎXÆ�ÊiÔ*ÒIÉ Õ ÞmÄmÅXÆEÓ�Ê�Ø*Æ}ÉXË�Ò<Ø*Æ�ÒIË ÛiÎXÆ�Ø�Ë Î
ÒoÔXÙ�Å)îmÍ�Õ¥Ì�ÅXÍ^Ì�Í^É É*Ù�ÊiÓÝÓ¥Ô*Î*Ë Ù�Í^Ì�Ë Ê^ÎÝ×>Æ}Ì:îmÆ�Æ}Î¥ÌIÅXÆDÈ*Ñ2Ê�Ù�Æ�Ò�ÒoË Î*Û�ÔNÎ*Ë Ì2Ò�Ë Ò�É Ë Ó�Ë Ì2Æ�Ø{Ì�ÊæÊiÎ*É Õ¥ÌIÅXÆ<ÎXÆ�Ù�Æ}Ò�ÒIÍiÑIÕ
ÒIÙ�ÅXÆ�ØNÔNÉ Ë Î*ÛÖÊ^Ð.ØNË êOÆ}Ñ�Æ}Î Ì{Ì�ÍiÒ�à�Ò
ÌIÅXÍiÌ�Í^Ñ2Æ�Û Æ}ÎXÆrÑ2Í^Ì2Æ�ØÖØ�Ô*Ñ�Ë Î*Û(Ì�Å*Æ{È*Ñ2Ê^ÛAÑ�ÍiÓ�Æ}Ç*Æ�Ù}ÔNÌ�Ë Ê^Î�Þ�ÄmÅ*Ë Ò�ÈXÍ^ÈOÆ}Ñ
Í^É Ò�Ê¥È*Ñ�Æ�Ò�Æ}Î Ì�Ò<È*Ñ�Æ}É Ë Ó�Ë ÎXÍ^Ñ�Õ�Ñ�Æ�ÒIÔ*É Ì�Ò.ÊKÐ3Ì�ÅXÆ�ÓÝÊ�Ø*Æ}ÉXÌ�ÅXÍ^ÌDîEÅ*Æ}Ñ2ÆEÊ^×*Ì�ÍiË ÎXÆ�Ø�ÐPÑ�ÊAÓ-Í�ïDÑ2Ê^É ÊiÛ{ÒIË Ó¥Ô*É ÍiÌIË ÊiÎ�Þ

ð ñ�ò�ó�ô�õ�ö¦÷(ø<ó�ù�õ�ò
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x2��v}�§s�qÖj$�3e^|:yXgr��e�v^j�q¦q��On�uwvAsAg�uwjNn¢£�eKg��
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jNf�eKp6s g�uwjNn3x^y3u e�h��
j�p}��s | |wj$vAs g�uwjNnÏg�j0g}�3e�uw�O|weÝf3p}j>v^e^xrx}u�n3�te^|weKqÖe6n$g}xih
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uwx�fOp}e^x}eKnXg}e^�üs�x��
e^|w|Es�x�x}j�qÖe�f�eKprkQjNp}qts n3v^e0p�e^x2�3|wg}xÝj�£3g6s�u�n3e^��£$�ús µ p�j*|wj*�txru�q��3|Ps g�uwj�n�jNk�g}�3e¦s £�jA�Ne
q¦eKn$g}uwjNn3e^�§q¦j>�Oe^|:h
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���3eþx}eis p�v}�#xrf�s�v^eþ�NeKn�e6pKs g}e^�#�>�Op�u�n3��g}�3eþeKû$e^vK�Og�uwj�n j�k�s µ p�j*|wj*�¢f3p}j*�Np6s q vAsAn#£�e¦p�e6f3p}e^x}e6n$g}e^� £$�
s núz�¶�c�·*¸�¹ g}p}e^e�uwn;�¥�3uwv}��gr��e0¸�¹¥ºo£3p6s n3v}�3uwn3�Ïf�j*u�nXg�x�p}eKf3p}e^xreKn$g�gr�3e�qÏsAg�v}�3u�n3�þjNk�s¦x2�3£3�*jXs�|<�)u�g}�
q���|�g}u�f�|we0�3eAs��Ox�jNkEfOp}j*�NpKsAq v^|Ps �3x}e^x^y.s n3�§gr�3e�z�¶�c�ºo£OpKs n3v}�3u�n3�Ïf�j*u�n$g}x�p}eKfOp�e^xreKnXg�g}�3e�xr�O£3�*j$s�|wx�g}��s g
s p}e�v^jNnXgKs�u�n3e^�¢u�n¢g}�3eÝ£�j>�>�tjNkEs�f3p}j*�Np6s q v^|Ps �3x}et`=
��N�Op}e¦a b6h

d(2)

e(Y)

e(1)d(1)FAIL

d(X)c(2)

b(1,2)

b(X,Y)

a(X,Y) a(X,Y)

q(X,Y)

q(A,B)

a(X,Y)

q(X,Y):-a(X,Y).

a(X,Y):-b(X,Y),c(Y).

a(X,Y):-d(X),e(Y).

b(1,2).

c(3).

d(1).
d(2).
e(3).

?-q(A,B).
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> uw�N�Op�e¦a@?E���3e µ p�j*|wj*�(xreAs p�v}�§g}p}e^e�jNkEs�xru�q¦f3|we�eKûOs q(f3|we

lonü¸)zÝ X�$xiy<g}�3e(x}eAsAp�v}�üx2f�s�vKe¦uwxÝp}eKfOp�e^xreKn$g}e^�ü£X� stxreKg�jNk
u�n3�3eKf�eKn3�OeKnXg0£OpKs n3v}�3e^x�u�nA�¥��uwv}�üeAs�v}�
jNkægr��e0n3j>�Oe^x��OeKn3jNg�e^xÝgr�3e(qts g}v}�3uwn3��j�k)sÖxr�O£3�*j$s�|B�)u�gr��g}�3e0�3eAs���jNk¥stfOp�j*��pKs q&v^|Ps �3x}eNhDC�s�v}� jNn3e
jNk�g}�3e^xre(£OpKsAn�v}�3e^xÝp}eKfOp�e^xreKnXg�x0sÖf�s g}�§kUp�jNq gr��e�p}j>jNg�j�kEgr��e0xreAs p}v}� e^u�gr��eKp�g}jþsÖxrj*|��Og�uwjNn¼jNp�s¦kos u |we^�
n3j>�OeNhælon�
3�N�Op�e0��gr�3e�v^jNprp�e^x2f�jNn3�3u�n3�ÖxreAs p�v}�§g}p}e^eÝg�j0gr��eÝfOp}eK�$u j���x µ p}j*|wj*�(eKûOs q¦f3|we�u x¥fOp�e^xreKnXg�e^��h
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vKjNnJ�2�On3vKg}u j�n�jNk<fOp�e^�OuwvAs g}e^x�v^jNprp�e^x2f�jNn3�3u�n3�¦gr��e�x2f�e^v^u�
3v�f�s gr��uwx)eKû$e^vK�3g}e^��u�n¢f�s pKs | |we^|:h

> j�pÖeKûOs q(f3| eúu�n gr�3e§vis�x}eþfOp�e^xreKnXg�e^�-u�n-
����3p}e��>y
eAs�v}�-jNn3e¢jNkÝgr�3e¢gr�Op�e^e¢£3p6s n3v}�3e^x¼`Uf�s g}�3x�b(uwx



s�xrx}uw�Nn3e^�§g}jÏs µ C{y�sAn��¢eAs�v}�§n�j$�3e�jNk�eAs�v}�§f�sAg}�§uwxÝs�xrx}uw�Nn3e^�§g}jÏs núz µ ~ u�n�gr�3e�xrf�e^v^u�
3v µ C g}��s g{u�g
£�e^|wjNn3�*xih

� � "�ô6��õ�ôd3�&{ò(ø<"%8�"�&)(�÷(ôe"N35"�ò�ód(

lIn-j�p��OeKptg�j�g}e^xrgtg}�3eþkQeAs�xruw£3uw|wu�g�� jNkÝgr�3e§q¦j>�Oe^|Ýs n3�[g}e^xrgÏu�g�xÖf�eKp}kQjNprqts n3v^eNy�s¼x}u�q���|Ps g}jNpt��s�xt£�e^eKn
�OeK�Ne^| j�f�eK�[u�n µ p�j*|wj*�Ohú���3eÏxru�q��3|Ps g}jNpD�¥s�x(u�q¦f3|weKq¦eKn$g}e^� u�nYC
vK| u�f3xre µ p�j*|wjN�¼s n3��g�e^x2g�e^�djNn[s� X�3n
 Xf�s p�v^x2gKsAg�uwjNn§¡�V0h3lIn¢g}�3uwx{xre^vKg}uwjNn¢g}�3eÝp�e^x2�3|�g�x{kUp}jNq g}�3uwx)x}u�q���|Ps g}uwjNn�s p}e�fOp}e^x}e6n$g}e^��h

���3eÝfOp�jN£3|weKq¦x�x}e^|we^vKg}e^��u�n§jNp}�3e6p{g}j(pr�3n¢gr��e�g�e^x2g�x:�
eKp�eJ?

L nOp}eK��a �*� ?E¶Ýs�u��*eÝp}eK�NeKp�xre0jNk�s0|wuwxrg{jNk�a �*� eK| e6qÖeKnXg}x

L q¦eKp}�*eA� �*� ?E»§eKp��Ne^x}jNprg�jNkEs�|wuwxrg{jNkE� �*� eK| e6qÖeKnXg�x

L qts fF?mqts f�vKj*|wjNp�u�n3�¦fOp�j�£�|weKq

L 	*�3e^eKn3xrº���?æ���3e��Aº�	*�3e^eKn3x)fOp}jN£3| e6q
¹)e^xr�3|�g�xN�
eKp}eÝg6s �*e6n§kQjNp�eAs�v}�¢j�k<gr�3e�s £�jA�Ne�f3p}jN£3|weKqÖx�kQjNp�s | |�gr�3eÝv^jNq�£3u�n�sAg�uwjNn3x¥jNk<jNn3e µ C#g}j�g�eKn

µ Cæx�`raNy �$y � y � y �>ywa � b¥s n3�¼aÝz µ ~Ý· µ C g�jþa � z µ ~�x6· µ C `Is��Xs�u�n�a*y �>y � y � y �>ywa � bKh
���3eÖp�e^|Ps g}u��*eþx2f�e^e^�>�Ofýuwx0vAs�|wvK�3|Ps g}e^�[s�x�gr�3eÏpKs g}uwj�jNk¥gr�3eÏn$�Oq�£�eKpÖjNk¥p}e^xrj*|��3g}uwjNn[vK�$v^|we^x¦j�k�eAs�v}�

pr�3n¢ji�*eKp)g}�3e�x6s q¦eÝnX�Oq�£�eKp{jNkmsMG�x}e�	X�3eKnXg�uPs�| µ p�j*|wj*�JH�p}�OnDh�lIn�s�p}e^x}j*|��Og}u j�n¢vK�$v^|we�s�|w|�gr��e µ Cæx¥jNkDg}�3e
¸)zÝ X�$x�qts�v}�3u�n�eÖvKjNn$g}u�nX��e(g}�3eÖeKû$e^vK�Og�uwjNnüu�n�gr�3e(£OpKsAn�v}� gr��s g�uwx�vK�Op}p}eKn$g}|�� s�x}xruw�Nn3e^��g�jÏgr�3eKq �OnXg�uw|
s�|w|3gr�3e^u�p¥z µ ~�xE��s^�NeÝeKû$e^vK�Og�e^�ÏjNn3e)�On3u[
3vAsAg�uwjNnFE>kQjNp
eKûOs q(f3| e�u�k<s µ CS�)uwgr�ÖkQjN�Op
z µ ~�x�uwxæxreAs p�vr��u�n3�Ös
£OpKs n3v}�§jNk<g�eKnþn3j>�Oe^x^y3uwn§s�p}e^x}jN|��3g}uwjNn§vK�>vK| e�u�g:�)uw|w|<eKû$e^vK�Og}e�gr�3e��On3u[
3vAsAg�uwjNn3x{u�n¢g}�3e�kQjN�Op:
3p}xrg)n3j>�Oe^xih
���3e�eKû$e^vK�Og}u j�nújNk.gr�3e�p}e^x2g�jNk<g}�3e�£Op6s n3v}���)uw|w|<v^jNnXg�u�nX��e�u�n¢g}�3e�n3eKûXg{vK�>v^|weNhNT��WG�x}e�	*�3eKnXg�uPs�| µ p�j*|wj*�JH
pr�3n��
e�p�eKkQeKp�g�j�g}�3eN
Op}xrgEpr�On9�)u�gr�§a µ Cüs n3�þa¥z µ ~Ý· µ C{h lIn(g}�3e�|Ps g}eKpævis�x}e�gr�3e�n$�Oq�£�eKp
j�k�p�e^xrj*|��Og�uwjNn
vK�$v^|we^xÝuwx�e�	*��s�|.g�j(g}�3e�n$�Oq�£�eKpÝjNk µ p}j*|wj*�¦p�eKx}j*|��Og�uwj�n�x�xru�n�vKe�n�jt¸�¹�·�z�¶�c�º�f�s p6s�|w|we^|wuwxrq g6s �Ne^x�f3|Ps�v^eNh
 $u�n�v^e�g}�3e µ Cæx��
jNp}�Ïu�nþf�s p6s�|w|we^|oy��
e�s p}�N��e�gr��s g
g}�3uwx�p6s g�uwj(uwx¥u�n��OuwvAs g}u��*e�j�k<gr�3eÝx2f�e^e^�>�3f§jN£OgKs u�n�e^�Ïuwn
s�grp}�3e)f�s p6s�|w|we^|Oxr�$xrg}eKq¢hæz�|�gr��j����N�¦u�nþs�p}eAs�|>f�s pKs�|w|we^|3uwq(f3|weKqÖe6n$g6s g}u j�n<yXgr��e6p�e�s p�e)jA�NeKp}�3eAs��Ox�u�nX�Nj*|��*eK�Dy
x2��v}�¼s�x¥x}v}�3e^�>�3|wuwn3�tjNf�eKpKsAg�uwjNn3x^y�vKjNq¦q��On�uwvAsAg�uwjNnú�Oe^|Ps^�$x^y�xr�Xn3v}�Op�jNn3u[ As g}uwjNnDy�eKg}vNyOg}�3e^xre�jA�NeKpr��eAs �3xÝsAp�e
x2qÏs�|w|Dxruwn3v^e�g}�3eÝfOp}jNf�j*x}e^�þq¦j>�Oe^|�uwx)�3uw�N�3|��¢�Ouwxrgrp�u�£O�Og�e^��h

> uw�N�Op�e � `os*bKy�xr�3j��)x�g}�3e�e���eKvKg�u��NeKn3e^x}x�jNk�g}�3e�qÖj$�3e^|<jN£OgKs�u�n3e^�§£X�¢z�¶�c�ºof�s pKs | |we^|wuwx2q u�n�gr�3e�kQjN�Op
fOp�jN£3|weKq¦x�g}��s g��
eKp}e�q¦eAs�x2�Op�e^��hæ���3e�û$º2sAû>uwx
uwn3�OuwvAs g}e^x�g}�3e{nX�Oq�£�eKp)jNkDz µ ~�x
u�n§s µ C[s n3�Ög}�3e{�Xº2s û$uwx
gr��eÝp6s g}u j(eKûXf3|Ps�u�n�e^�¢£�eKkQjNp�eNhEz�|w|�qÖeAs�x2�Op�eKq¦eKnXg�x�s p}e�g6s �NeKn��3x}u�n3�ÖjNn3e µ C{h
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> uw�N�Op�e � ?�`os*b
¹{e^x2�3|wg}x)jNk�z�¶�c�ºof�s p6s�|w|we^|wu x2q `Q£�b¥¹)e^xr�3|�g}x�jNkE¸�¹¥ºof�sApKs�|w|we^|wuwx2q

���3e�s £�jA�*eþq¦eAs�x2�3p}eKq¦eKn$g}xþu�n3�3uwvAsAg�e¢v^|weAs p}|��[gr��s g(g}�3eþf�eKprkQjNprqÏs n3v^e¢jNk�¸)zÝ X�$xÖuwxÖu�q¦fOp}jA�*eK��s x
gr��e�nX�3q�£�eKp�jNk�z µ ~�x6· µ C�u�n3vKp�eAs x}e^x�u�n�s�|w|<gr�3e�f3p}jN£3|weKqÖx�q¦eAs�xr�Op}e^��h�log�uwx��
jNprg}�§n�j�g�uwv^u�n3�tgr��s g�g}�3e



u�q(f3p}jA�NeKqÖeKnXg§u�nýg}�3e§f�eKprkQjNp}qts n3v^e�uwxÖn�j�gt|wu�n�eAsApÏg}j�g}�3e§nX�Oq�£�eKp¢jNkÝz µ ~�x�· µ C)EEkQjNpÏu�n�x2g6s n�vKe§g}�3e
p}e^|Ps g�u��NeÝx2f�e^e^�>�3fÏ£�eKg^�
e^eKn\�0sAn��§a � z µ ~�x
uwx�x2qÏs�|w|�v^jNq(f�s p�e^���)u�g}�tg}�3e�u�q(f3p}jA�NeKqÖeKnXg)g}��s g�j>v^vK�Op�e^�
�¥�3eKnþgr��e�z µ ~�x¥u�n�v6p�eAs�xre^�ÏkUp}jNq �Ýg}j � z µ ~�x¥u�n¢s�|w|�gr��e{fOp}jN£3|weKqÖx^hæ���3uwx{u�n3�OuwvAs g�eKx�g}��s g�gr�3eKp�e�uwx{s n
�OfOf�eKp{|wu�qÖu�g{u�n§gr�3u x¥nX�3q�£�eKp�s kUg}eKp:�¥��uwv}��e��Öv^uweKn3vK�§�$s�u�n3x�sAp�e�g}p}u��>uPs�|:h

> uw�N�Op�e � `U£�bKy*xr�3j��)x�g}�3e¥p�e^x2�3|�g�x�j�£3g6s�u�n3e^�Ö£$�¦eKûXf�|wjNuwg}u�n3�(¸�¹¥ºof�sApKs�|w|we^|wuwxrq¢hE����e{ûXº2s û$uwxEp�eKfOp}e^x}eKnXg}x
gr��e�nX�3q�£�eKp�jNk µ Cæx
uwnÏg}�3e¢¡ qts�v}�3u�n3eJ�Og�e^x2g�e^���¥��uw|we�g}�3e��Xº2s û$uwx�fOp�e^xreKnXg�x¥g}�3e�p6s g}uwj¦s�x¥u�nÏgr�3e�fOp}eK�>uwjN�3x
�OuPs��Np6s q§h�lon¢g}�3uwx{vAs�xre�s�|w|�q¦eAs�xr�Op}eKqÖe6n$g}x�sAp�eÝg6s �NeKn§�3xruwn3�§aÝz µ ~Ý· µ C{h

z�x_��e{x}e^e{gr��e¥f�eKp}kQjNprqts n3v^e{u�q(f3p}jA�Ne^x�u�nÖgr�Op�e^e�vAs x}e^x�s�xEgr�3e)nX�Oq�£�eKp¥j�k µ Cæx�u�n�vKp}eAs�xre^xih
���3e)jNn3|w�
vAs�xreÖu�nR�¥�3uwv}�#gr��e6p�eÖuwx0s�|�qÖjNxrg�n3j¢uwq(fOp�ji�*eKq¦eKnXgÖu�n gr��e(f�eKprkQjNprqÏs n3v^eÖuwxÝgr��s g�jNk
g}�3e¦n�s�u��*e(p�eK�NeKp}x}e
fOp�jN£3|weKq £O�3g)g}�3uwx{uwx¥£�e^vAs �3x}e�g}�3eÝfOp}jN£�|weKq uwx)fO�Op�eK|w�þ�3eKg}eKprqÖu�n3uwxrg}uwvNh

lonr
3�N�3p}e^x � s n3� � gr��s gækQj*|w|wj���yXp�e^x2��|�g}x¥jNk�pr�On�x
jNk.s | |3v^jNq�£�u�n�s g}uwjNn�x
jNk µ Cæxæº<z µ ~�x6· µ C#kQjNp
eAs�v}�
jNk<g}�3eÝfOp�jN£3|weKq¦xÝs p�e�fOp�e^xreKnXg�e^��h

C�s�v}�tv6�3pr�Ne�uwn¦g}�3e{�OuPs��Np6s q�p}eKf3p}e^xreKn$g}x�g}�3e¥n$�Oq�£�eKp¥jNk µ CæxE�3x}e^�Öu�nÖgr�3e{x2f�e^v^u�
�v{pr�On<h����3e{ûXº2s û$uwx
p}eKf3p}e^xreKn$g}x�gr�3eÝn$�Oq�£�eKp�jNkmz µ ~�x�s n3�Ïg}�3eÝ�Xº2s û$uwx)gr��eÝx6s q¦eÝpKsAg�uwj¦�3xre^�¢g}jÖs�|w|<�OuPs��Np6s q¦x��Of§g}uw|w|Dn3j���h
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> uw�N�Op}e � ?�¹{e^x2�3|�g�x{kQjNp¥gr�3eÝqÏs fOf3u�n3�Ïs n3�Ïn�s�u��*e�p�e6�*eKp}x}e�fOp}jN£3|weKqÖx
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> uw�N�3p}e � ?E¹{e^x2�3|�g�x¥k:j�p{q¦eKp��Ne^x}jNprgÝsAn��þgr��e
� º^	*�3e^eKn3x{f3p}jN£3|weKqÖx

£ ¤�":7¥&¥ó6"�ö§¦ õ�ô�¨

���3e�g^�
j�g��Xf�e^x¥jNkDf�s pKs | |we^|wuwx2q jNk<|wj*�Nu v{fOp}j*�Np6s q¦q¦u�n3��|Ps n3�N��s��*eKx
fOp�e^xreKnXg��Ou���eKp�eKnXg¥fOp�j�£�|weKq¦x¥u�nÏgr�3e^u�p
u�q(f�|weKq¦eKnXgKs g}uwjNnDh�lInÖ¸�¹¥ºof�s pKs | |we^|Xu�q(f�|weKq¦eKnXgKs g}uwjNn3x�gr�3eæfOp}jN£3|weKq�jNkO��sAn��O|wu�n3�{q��3|�g�u�f3|we¥eKnX�>u�p}jNnOqÖeKnXg}x



j>v^vK�Op}xiy��¥��uw|we�u�n§gr�3eÝqÏs�u�n¢fOp�j�£�|weKq u�n§u�q¦f3|weKq¦eKnXg�u�n3�þz�¶�c f�s p6s�|w|we^|wuwxrq uwx{gr�3eÝ£�u�n3�Ou�n��¦jNk�v^jNq(qÖjNn
�*s p}uPs £3|we^x)£�eKg^��eKeKn�x2�O£��Nj$s�|wxih

�
jNn3v^eKprn3uwn3�Ög}�3e�q��3|�g�u�f3|we�eKn$�$u�p�j�n3q¦eKnXg�p�e6f3p}e^x}e6n$g6s g}u j�n¼fOp}jN£3| e6q u�n�¸�¹ f�s p6s�|w|we^|wuwxrq gr�Op�e^e�qÏs uwn
s fOfOp�j$s v}��eKx{��s^�NeÝ£�e^eKnúu�nXgrp�j>�>�3v^e^��?

L  X��s p}e^�úeKn$�$u�p�j�n3q¦eKnXgAyF�¥�3eKp}e(£3u�n3�3u�n3�*x�g�jÖ�*s p}uPs £3|we^x�s p}e�p}e^v^jNp}�Oe^�¼g}jtgr�3e�x�s qÖe(s��O�Op}e^x}xÝxrf�s�v^e
£X�Ï�Ou[��eKp}eKnXg�f3p}j>v^e^xrx}j�p�x^y�eKq(f3| ji�>u�n3�þs fOf3p}jNfOp�uPs g}eÝ��s g6s(x2g}pr��v6g}�Op�e^x0ÿ �XyDa � y�a*a*y�a ���Ih

L CEnX�$u�p�jNnOq¦eKnXg�v^j�f$�$u�n3�3y)�¥�3eKp}e�eAs�v}�-fOp�j>v^eKx}xrjNpþ�3x}e^xt��uwxtj��¥n�v^j�f$� jNk�gr��e§eKn$�$u�p�j�n3q¦eKnXg�kQjNp
�Ns p�uPs £3|weÝ£3u�n��Ou�n3�*x�ÿ�aA¤>y�a � �oh

L ¹)e^v^jNq(fO�3g6s g}uwjNnDyd�¥�3eKp}e�fOp�j>v^eKx}xrjNp�x{�$uwe�� gr��e�x}eis p�v}�¼x2f�s v^e¦s�x)g}jNg6s�|w|��¢u�n��OeKf�eKn3�OeKnXg�v^jNq(f3�Og6s º
g}uwjNn3xK�)u�gr��j��3g¥gr�3eÝn�eKe^��jNkmvKjNq¦q��On�uwvAsAg�u�n3���)u�gr�§eAs�v}�§jNg}�3eKp�ÿ�a � y�a � y<a ¨ yDa����oh

> j�p¥��sAn��O|wu�n3�(gr��e�f3p}jN£3|weKq jNk.v^jNq(qÖj�nþ�*s p}uPs £�|we^x¥g}��s g)j$v^vK�Op�x:�¥��eKn§u�q(f�|weKq¦eKnXg�u�n3�þz�¶�c�f�s p6s�|�º
|we^|wuwxrq g^�
j¦qts�u�n¼sAf3fOp}j$s�v}�3e^x)��s^�Ne�£�e^e6n�u�nXg}p}j>�>�3v^e^��?

L lon3�3e6f�eKn3�OeKnXg(z�¶�c�ºof�s p6s�|w|we^|wuwxrq¢yB�¥�3eKp}e¦fOp�j>v^e^xrxrjNp�x#�
jNpr�¼u�n�f�s pKs | |we^|æj�n�|��\�¥�3eKnüg}�3e0p}�OnXg�u�q¦e
£3u�n3�Ouwn3�*xÏjNk�g}�3e¼�Ns p�uPs £3|we^xþjNk0s�x}eKg§jNk�x2�O£��Nj$s�|wx§s p}e�x2��v}��gr��s gþgr��eú|Ps g}eKp�s p}e�u�n3�3eKf�eKn3�OeKnXg
ÿ � y � yDa����oh

L c�eKf�eKn3�3e6n$g�z�¶�c�ºof�s pKs�|w|we^|wuwx2q©�¥�3eKp}e�fOp�j$v^e^x}xrjNp}x)�
jNp}�Ïu�n¢f�sApKs�|w|we^|:yO£O�3gK�¥�3eKn�s�v^jNq¦q¦jNn¢�*s p}u�º
sA£�|we¢uwxÖu�nXg}p}j>�>��v^eK�Dy)u�gtuwxþs�v^v^e^xrxre^� £$�dkQj*|w|wj��)u�n3�dsúfOp}u j�p�u�gI� xrv}�3eKqÖedÿ � � �oy
j�pÖ£$�ýs fOf3|��$uwn3�ds
fOp}j>�>��vKeKp}ºIv^jNn3x2�3q¦eKp�q¦j>�Oe^|�£�eKg��
e^eKn§g}�3e��Ou���eKp}eKnXg�fOp�j>v^e^xrxrjNp�x^h

»�jNxrg)jNk<g}�3e�q¦j>�Oe^|wx¥f3p}jNf�j*xre^�¢g}uw|w|�p�eKv^eKn$g}|��¢u�nX�*jN|w�Ne^�újNn3|��Ïgr�3eÝeKûXf3|wj*u�gKs g}uwjNn§jNkme^u�gr�3eKpÝ¸�¹�f�s p6s�|�º
|we^|wuwxrq j�p)�3u���eKp}eKn$g�gI�Xf�eKx�jNkmz�¶�c f�sApKs�|w|we^|wuwxrq¢hEz�k:em� uwq(f3|weKqÖeKnXg6s g�uwj�n�x�u�n$�Nj*|��Ne^��g}�3e�xruwq��3|�gKs n3e^jN�3x
eKûXf3| jNu�gKs g}uwjNn§jNkE¸�¹�f�sApKs�|w|we^|wuwxrq s n3�¢jNn3e�jNk.gr�3eÝg��
j¦gI�$f�e^x�jNk.z�¶�c�f�s pKs | |we^|wuwx2q§h

���3e§¸)zÝ X�$x¦qÖj$�3e^|¥g}��s g#�)s x¦fOp�e^xreKnXg�e^�ýu�ndg}�3uwx0f�s f�eKp¦jJ��eKp}xts�x}u�q(f�|we¢v^jNq(fO�3g6s g}u j�n�s |�qÖj>�Oe^|
gr��s g¢s�u�q¦xÏg}jdfOp}jA�$u �OeüsAn-e��Öv^uweKnXg\�¥s^�-jNk�uwq(f3|weKqÖe6n$g}u�n��dkU��|w|�z�¶�c�º2¸�¹ f�sApKs�|w|we^|wuwxrq u�n�süx}u�n3�*|we
kUpKsAqÖe��
jNpr��hü����eÏ�3e^xrvKp}uw£�e^�dqÖj$�3e^|¥uwx(vAs f�s £3|weÏj�k�x2�3fOf�jNprg�u�n3�¼£�jNgr�deKnX�$uwp}jNnOqÖe6n$gÏv^jNfX�$u�n�� s�x#�
e^|w|
s�xÏp}e^v^jNq(fO�3g6s g}uwjNn�kQjNpÏu�q¦f3|weKq¦eKnXg�u�n3� g}�3e�¸�¹ f�s p6s�|w|we^|�f�s prg�s n3�-jJ��eKp�xþsüx}v}�3eKq¦e¼kQjNp¢eKûXf3|wj*u�g�u�n3�
£�jNgr�þ�OeKf�eKn3�3e6n$g�s n3�þu�n3�OeKf�eKn3�3eKnXg{z�¶�c�f�sApKs�|w|we^|wuwxrq+�)u�g}�3jN�Og¥gr��e�n3e^e^�¢jNkDf�e6p}kQjNprqÖu�n3�(v^jNq¦f3|wuwvAs g}e^�
�OeKg�eKprq¦u�n�s�v6�¢v}�3e^v}�>u�n3�Ïs n3�Ïn3jNnOºI�OeKg�eKprq¦u�n�s g}e��*j$s |wx�xr�3x2f�eKn�xruwjNnDh
���3u x�p}e^�>�3v^e^x�x}uw�Nn3u�
3vAs nXg�|��tp�e^�>�3v^e^x
gr��e(v^jNq(f3| e6û>u�gI� jNkægr��e¦fOp}jNf�j*x}eK�¼qÖj$�3eK|oymsAn��;�
e(£�e^|wuweK�NeNymg}��s g��)uw| |æ|weAs��úg�j¢s n e��¦v^uweKn$g0z�¶�c�º2¸�¹
f�s pKs |w| eK| µ p}j*|wj*�(u�q¦f3|weKq¦eKn$g6s g}uwjNn<h

ª ñe354�7I"N35"�ò�ó6&¥ó�ù�õ�ò ñe(e(�÷#"N(

���3e�¸)zÝ X�$x¥eKû$e^vK�Og�uwjNn§x}v}�3eKq¦e�x}eKeKqÖx¥g�j0s��OjNfOg�n�s gr�3p6s�|w|��Ög}j(s��X�X£Op�uw�þq��3|�g�u�fOp}j>v^e^xrx}jNp�s p�vr��u�g}e^vKg}�Op}eNy
u�nS�¥��uwv}� f�s prg�x�jNk�gr�3ets��O�>p}e^x}x0x2f�s�v^eÏs p}e¦x2��s p�e^�#s q¦jNn3�¢xr�O£3x}eKg}x0jNk
f3p}j>v^e^xrx}j�p�x^yEs�xÝkQj�p�eKû3sAq¦f3|weþs
x2�>x2g�eKq gr��sAg�v^jNnXgKs�u�n3x{q��3|�g}u�f�|we(xr��s p}e^�§q¦eKqÖj�p}�¢q���|�g}u�f3p}j>v^e^xrx}j�p�x�v^jNnOn3e^vKg}e^��£$�ús0q¦e^x}x�s��*e�f�s�xrx}u�n3�
|wj>vAs�|�n3eKg��
jNpr��h ¸)zÝ X�$x§vis n�£�e�s�|wx}jüv^jNn3x}uw�OeKp}e^��s�x§sü  µ c�» `I $u�n3�*|we µ p}j*�Np6s q�»§�3|wg}u�f3| e¼c�s g6s*b
qts�v}�3u�n�eNy�u�n��¥�3uwv}��gr�3eÝf3p}j>v^e^xrx}j�p�x)eKû>e^v6�3g}e0u�n3�3eKf�eKn3�OeKnXg�|��§�Ou[��eKp}eKnXg�f�sAp}g}x¥jNk.gr��eÝ��sAgKs>h

T¥e^xruw�3e^x�gr��eþs £�jA�NeÖuw�OeAs�|�s p}v}��u�g}e^vKg}�Op}eNyEgr�3eÖ�Oe^x}vKp}u�£�eK�dq¦j>�Oe^|ævAs nds�|wxrj§£�eÖu�q¦f3|weKq¦eKnXg�e^�du�n g}�3e
kQj*|w|wj��)u�n3�Ïs p�vr��u�g}e^vKg}�Op}e^x�?

L z�n3eKg^�
jNp}�þjNkmq��3|�g�u�fOp}j>v^e^xrx}jNp��
jNpr�$xrg6s g�uwjNn3x�?
lIn§x2��v}�¼s(u�q¦f3|weKq¦eKn$g6s g}uwjNnúeAs�v}�§q��3|�g�u�fOp�j$v^e^x}xrjNp
�
j�p}�$xrg6s g}u j�n vKjNp}p}e^xrf�jNn3�Ox¦g}j s µ C�s n3�#eAs�v}�[f3p}j>v^e^xrx}j�pÖu�n#gr�3e��
jNpr�>x2gKs g}uwjNndg�j¼u�g�x0�Ou���eKp�eKnXg
f�s�x2g�x�`:uweNh�eKn3�*u�n3eNy�x}v}�3e^�>��|weKpiy eKg�vibKh



L z qÖe^xrx6s �*e¼f�s�xrx}u�n3� xrvAs�|Ps £3|we q��3|�g�u�fOp�j$v^e^x}xrjNp�s p}v}�3u�g�e^vKgr�Op�e�gr��s g¢fOp�ji�>uw�Oe^x¼süx2��sAp�e^���>u�prg}��s�|
s �3�>p}e^x}x(xrf�s�v^e¢jNn#e^x}xreKnXg�uPs�|w|��dfO�$�$xru vis�|w|�� �Ouwx2g}p}uw£O�Og}e^�[��s p����¥s p}e�ÿ �>a��ohü���3e§s��O�>p�e^xrxÖx2f�s�vKeþuwx
grp}�3|��§xr��s p}e^��£3�OgÝuwx�s�|wxrjt�$u�prg}��s�|mu�núg}�3e0x}e6n�xre(gr��s g�q¦eKqÖj�p}�úuwx{fO�X�>xruwvAs�|w|��¼�3uwx2g}p}u�£3�Og}e^�üs�vKp}j*xrx
�Ou���eKp�e6n$g�fOp}j>v^e^xrx}jNp}xih

L z x2��sAp�e^�ýqÖeKq¦jNpr� q���|�g}u�f3p}j>v^e^xrx}j�pþqÏs v}��u�n3eNy{u�n-�¥��uwv}�-g}�3e§fOp�j$v^e^x}xrjNp}x��)uw|w|�£�e¢�Np}jN�Of�e^�ýuwn
g}eAs q¦xiy3eAs v}�§g}eAs q v^jNprp}e^xrf�jNn3�Ou�n��¦g}jÖs µ C{y�sAn��ÏeAs�v}�¢f3p}j>v^e^xrx}j�p�u�nþgr��e�g�eAs q g}jÖs0v^jNq(f�jNn3eKnXg
j�kæg}�3e µ C{h����3e(xr��s p}e^�¼q¦eKqÖjNpr�;�)uw|w|�£�e(f�s prg�u�g}uwjNn3e^�¼g}j§s�x�qts nX�úu�n3�OeKf�e6n��OeKnXgÖs p}eAs�x�s�x�g}�3e
nX�Oq�£�eKp�j�k.g�eis qÖx
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���3e��Oe^xrvKp�u�£�e^�§£�s�xruwv(¸)zÝ X�$x{qÖj$�3eK|<vAsAn§f�eKprkQjNp}q z�¶�c�·*¸�¹)ºof�s p6s�|w|we^|wuwxrq jNk µ p}j*|wj*�0f3p}j*�Np6s q¦xih¥¸�¹¥º
f�s pKs |w| eK| uwx2q,u x(s�v}�3u eK�Ne^�d£$�üs�x}xruw�Nn3u�n���gr��etu�n3�3e6f�eKn3�OeKnXgþ¸�¹)ºo£Op6s n3v}��eKx¦jNk¥gr�3eþv^jNnX�*e6n$g}uwjNn�s�| µ p�j*|wjN�
grp�e^e�g}jÖ�Ou���eKp}eKnXgÝfOp}j>v^e^xrx}u�n3�þe^|weKq¦eKn$g}xÖ` µ C
x�b��)�3uw|we0z�¶�c�ºof�sApKs�|w|we^|wuwxrq&uwxÝs�v}�3uweK�Ne^�¼£X�¼s x}xruw�Nn3uwn3�Ög}�3e
n3j>�Oe^xæjNk�g}�3e)x6s q¦e)£Op6s n3v}�Ïg}j��Ou���eKp}eKnXg¥z µ ~�xæu�n3x}uw�OeÝs µ C{hN����e{q¦j>�>�3|Ps p�u�gI�(jNk�gr�3e)fOp�e6�>uwjN�3xæxrv}��eKq¦e
s�|w|wj��)x0u�g�g}j�eKûXf�sAn��üeAs�xru |��üs n3�ü|weAs��Ox�g�júsÏ�3uw�*|�� �Ouwxrgrp}uw£O�Og�eK�#xr�$x2g�eKq u�nW�¥��uwv}�#v^jNq(q��On3uwvAs g�uwjNn#uwx
|wu�qÖu�g}e^�¢jNn3|w�tg}j¦g}�3eÝn3e^v^e^xrx6s pr�¢xrv}�3e^�O�3|wu�n3�þjNf�eKpKsAg�uwjNn3x^h

lI�3eAs |OsAp�v}�3u�g�e^vKgr�Op�eækQjNp.gr�3e¥¸)z� $�$xB�
jN�3|w��£�e�s¥�X�$£Op}uw��q��3|�g�u�fOp}j>v^e^xrx}jNp�v^jNnXg6s�u�n�u�n3��q��3|�g�u�f3|we�x2��s p�e^�
q¦eKqÖj�p}�þq��3|wg}u�fOp�j>vKe^x}xrjNp�x�vKjNn3n3e^vKg}e^�§£X��s�qÖeKx}x�s��*eÝf�s�xrx}u�n3�¦n3eKg��
jNpr��h

� e�s p}e¥vK�3prp}eKn$g}|��r�
jNpr�>u�n3��j�nþs nt¸)zÝ $�$x
uwq(f3|weKqÖe6n$g6s g}u j�nÏgr��s g��)uw| |O£�e)eKû$e^vK�Og�e^�ÏjA�*eKp¥s�n3eKg��
jNpr�
jNk�~{n�u�û���j�p}�$xrg6s g}uwjNn�x^y�u�n jNp}�OeKp�g�jþ£�etsA£�|we¦g}jÏg}e^xrg�g}�3e0qÖj$�3eK|æq¦jNp}e(gr�3jNp�j�������|���sAn��¼v^jNq(f�sAp�eÖu�g}x
f�eKp}kQj�p}qts n3v^eK�)u�gr�tjNg}�3eKpæf�s p6s�|w|we^|�|wj*�*uwv¥f3p}j*�Np6s q(qÖu�n3��|Ps n3�N��s��*e^x^hæ¸��Op���j�p}�(uwx�s�|wxrj�v^jNn3v^eKnXg}p6s g�eK�þjNn
g}e^xrg}u�n��¦�Ns p�uwjN�3x)x}v}�3e^�>�3| u�n3�Ög�e^v}�On3u[	*��e^x�xr�3v}�¼s�x¥v^jNfX�>u�n3�þs n3�¢p}e^v^jNq(fO�3g6s g}uwjNn�j�nþg}�3e�¸)zÝ X�$x{qÖj$�3e^|:h
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ÿ�a��0��jNf�s�|����OfOgKs$y_G�»§�3|�g�u�fOp}j>v^e^xrx}jNpNCEû>e^v6�3g}uwjNn¢jNk�¡<jN�*uwv µ p�j*��pKs q¦xIHOy�¬Ý|w���
eKp)z�vAs��OeKq¦uwv µ �O£Oº
|wuwxr�3eKp�x^y.a��@� � h

ÿ ���¢C{h ¡D�3x2��y>¹�h T��Og�|weKpiy$�Ýh cÝuwxI �yO¹�h ¸�|wxrjNnDy>¹�h ¸��NeKp}£�e^eK��y3¹�h  Xg�e6�*eKn3x^y�c0h ­�h c®�#sAp}p}eKnDy>z��¥s�|w�OeKp}º
�
j>j>��y µ h� � ^eKp�e^�Ou:yD �h�­Ýs p�uw�Ou:y µ h6T�p6s n3��y�» h��¥s p}|wx}xrjNnDy�z �
uweKf3uwe^|we��)xr�$u�s n3��TÝh�­Ýs �3x2qÏsAn<h
G����3e§z{�Op}jNpKs¼¸�¹)ºof�s p6s�|w|we^| µ p}j*|wj*��x2�>x2g}eKqrH3hE¶�e�� ��eKn3eKp6s g�uwj�n��
jNq(f3�Og}u�n��Oy ¨ `o�>y ¤*b�fOf<h
� � ¤ º2� ¨ a*y�a��J� � h

ÿ ¤��¢¬¦h z�|wu
s n3�ú¹�h �¥s p}|wx}xrjNnDhKG����3eÖ»§�3x}eÏ¸�prº µ s p6s�|w| eK| µ p}j*|wj*�Ïq¦j>�Oe^|
sAn��¼u�g�xÝf�eKprkQjNp}qts n3v^eNy<lIn
µ p�j>v�h�a��@� � ¶�jNprg}�þz{qÖeKp}uwvAs n��
jNnOk2h3jNn¢¡Dj*�Nu v µ p}j*�Np6s q(qÖu�n3�3yOz{�3x2g�u�nDy�~Ý $z�y�¸�vKgih<a��@� � h

ÿ � ���Ýh ¯�h ¹)eK�Xn�j*|w�Ox�s n3� µ h ¬�eKkos�|Ps�x^y�GK¸�¹¥ºof�s pKs | |we^| µ jNp�|wj*�ts n3��x}eAsAp�v}�úfOp�jN£3|weKq¦xÝu�núz{l�s fOf3|wu vis º
g�uwjNn3x¥H3h�lon µ p}j>vNhNjNk�gr��e ¨ g}�(lon$g}eKprn�sAg�uwjNn�s�|��
j�n3kQeKp}eKn3v^e{j�n(¡<jN�*uwv µ p�j*��pKs q(q¦uwn3��e^�Ox^h*c0h ­�h c
�#s prp�eKnús n3� µ h  � ^eKp}e^�Ou:y6¯$eKp}�3x�s�|weKq§y3fOf<h ¤ �N� º2¤ ��� ywa��J� � h

ÿ � ��»üh ­�eKprqÖeKn3e^�*uw|w�Oj�s n3�R¬¦h ��p�e^e6n<y)G�°�º µ p�jN| jN�¢sAn��¼lIg}x µ eKp}kQjNprqÏsAn�v^e�?¢CEû$f3|wj*u�g}uwn3��lon3�3e6f�eKnOº
�OeKn$g(z{n3�>º µ s p6s�|w| eK| uwx2qrH¼lIn µ p�j>vNh<j�k{lonXg�eKprn�s g�uwjNn�s�|{�
jNnOkQeKp}eKn3v^eþjNnd¡Dj*�Nuwv µ p}j*�Np6s q¦q¦u�n3�3y
lr�
¡ µ � � y>»�l�� µ p�e^xrxiyOfOfDh�� � ¤ º2� � �>y�a��@� � h

ÿ � �
�0h ¡DuwnÖsAn��
±0h�¬Ý�OqÏs pih�G�z�¶�c[f�s p6s�|w|we^|$e6û>e^vK�Og}uwjNnÖj�kO¡Dj*�*uwv µ p}j*�Np6s q¦x<j�n¦s� X��s p�eK�OºI»§eKqÖjNpr�
»§�3|�g�u�fOp�j$v^e^x}xrjNpIH3h����3eN�rjN�Op}n�s�|�jNkm¡Dj*�*uwv µ jNp}�Np6s q¦q¦u�n3�3yDa � y>fOfDhDa �*� º�a ¨ �>ywa��@�>a*h

ÿ ¨ ��¹�h �
s n��Oy��Ýh�T¥eAs �Oq¦jNnXgAy�±0h  Os n$g}j*xE�
j*x2gKs$y*c0h ­�h c(h��üs p}p}eKnDy�G µ eKp}kQjNprqÏsAn�vKe)j�k3gr�3e�v^jNq(f3uw|weKp}º
£�s�x}e^e^�-z{n3�3j�p}p6s ºIl¦ X�>x2g�e6qrH3h)lon µ p�j>v�h
jNkÝgr�3eüa � gr�-lInXg�eKprn�s g�uwj�n�s |Ý��j�n3kQeKp}eKn3v^e�u�n-¡Dj*�*uwv
µ p�j*��pKs q(q¦uwn3�3y>e^��h�c0h  �h �üs p}p}eKnDy�»�lI� µ p�e^xrx^y�fOf<hDa � � º�a �*� y3a��@�*¤>h



ÿ ����l6h ±�|Ps ��s^�*s�x0s n3� µ h ¬ÝeKkos�|Ps�xiy)G�z µ sApKs�|w|we^| µ p}j*|wj*�¢¹{e^xrj*|��3g}uwjNnWT{s�xre^�üj�n#»¢��|�g}u�f3| e¦~{n�u�
3vAs º
g�uwjNn3x¥H3h µ s p6s�|w|we^|.�
jNq¦fO�Og�u�n3�3y3¶�jNprg}�Oº^­�j*|w|Ps n3��yO�*j*|Ea��>y>fOfDh aA� ¨*� º�a �@�N¤>y�a��@�*�>h

ÿ ����l6h ±�|Ps ��s^�*s�x�s n3� µ h ¬�eKkos�|Ps�x^y�G����3e¦z�¶�c0h ¸�¹ µ s p6s�|w|we^| µ p�j*|wj*�t»¼s v}��u�n3eÖz µ lI»W?dCEû>e^v6�3g}uwjNn
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