
���������	��

����������� �������������! ��#"$�%�!&

')( �	�������+* � ( �	�-, .

/10�2$3541687:9;68<$/1=>=@?

A	BDCFEFG%H8IJE
K;LNM�OQPJR8STRVUWSTO�M�R�STXZY5P�[Q\]M^R_\`U^STab\�P^a1RcM%\�dV[�Le\�Pf\�gVLhOQLiRj\�STRVLFR_\`k5LFSTR8U^OFl@m`g8L;g8STUJgVLFOn\�LFopP^qTdV\�STPJR�P^a

\�gVSTO>STODOQLFLFRrSsRrgjd8X	M�R!k5LFSTR8UJOFl1tug8LFRf[�LNM�OQPJR8STRVUvSTODX	MJwxL@X	M%\�g8LFX	M%\�SsyFM^q{z^M^Rcw!\�g8L|[�Lia}P�[�L`d8RVSsoJLi[�O�M^qTq�~
M�yFyFLFYx\]M^kVqsL^zVS�\�STO�\�L|[�XZLNw	M^O;�v�p���p��P�[;�1���^���^�Nl�m`gVLvqTPJU^STyv�eg8STy]g�STO�d8OQLFwZ\�PrOn\Q[�LFRVU^\�g8LiR�\�gVL;[�LNM�qTST\�~
P�a1L|�VY5L|[�SsLiR8yFLFOFl��;~jMF~jM!On~VOn\�LiX�M^R8wZY8g8STqTPJOQP^Y8g_~	YV[�P%�nLiyi\�O`\�g8LvM^Y8YVqTSsyFM�\�STPJR�P^a1[�LFM^OQPJRVSTR8U�M%\�o^M�[�STPJdVO
qTLFoJLFqTO!P^a`L|�VY5L|[�SsLiR8yFLJlr��R$��RcwVSsM�R$YVg8STqTPJOQPJYVg8STyNM�q@yFP^R_\�Li�j\Nz�qTP^UJSTyNM^q�M^R8M^q�~xOQSsO!STOfwxLFopLFqTPJY5LFw�\�P�M�opL|[Q~
On~xOn\�LFX	M%\�STy�\�LFy]g8R8STyNM�q8wxLFyFSTY8qTSTR8L^z_gcMNojSTR8UvgVSTOn\�P^[Q~WP^a�XZP^[�L@\�gcM^R��J���J��~_LNM%[�OFl�m`g8L��;~jMF~jMhYVg8STqTPJOQPJYVg_~
g8M^OfS�\�OfP%�eR�oxSTOQSTPJR�P�a�Y8gVSTqsP^OQPJYVgj~$k8dx\fS�\WSTOWM^qTOQP�YV[�P%ojSswVSTR8U�M�OQLi\rP^a�\�P_P^qsOWM^R8w$\�LFy]g8RVSsyFM^qTS�\�SsLiOr\�P
P�\�g8Li[rwxLFyFSTY8qTSTR8LiOWP�aeY8g8STqTPJOQP^Y8g_~�k_~��`MF~�P�aeyFPJXZXZP^R$U�[�PJd8R8w�P^a�M�[�UJdVXZLFR_\fY8qsM�\Qa P^[�X�l�¡xP���gcMNopL
X	M^wVLvM^R�M%\Q\�LFXZYV\`\�P¢UJSTopL�~_P^d�M¢�;~jMF~jMWOn~xOn\�LFX£P�aDY8gVSsqTP^OQPJY8g_~�STR�M^R�SsR_\Q[�Pjwxd8yi\�P�[Q~�yiPJR_\�Li�j\Nl

��¤c¥N¦N§�¨�§�©�ªp«�§ ¬®­p«�¯@°v©®¨�§�«�ªp¨�«eªp¥N¯�°Fª�°F¯±¬|²_³J´J¬@°vµp¥�µp¦N«�¶>·1¸r·>«�ªF¹�°Fº!§�ª¢»N¥]¼D«Q¬�¬

½



¾!¿�À�Á`ÂhÀ�Á�Ã ¾!¿�À�Á`Â;À�Á�Ã

' ����Ä��W��Ä��

ÅÇÆ�È�É^Ê�Ë$ÌnÍcÈ5ÎJÏ�Ð_ÍcÉ�Ñ�ÌrÒ%Ó@Ô�Ê±ÈÕÓ×ÖZØ@Ê�Ù±Ñ1É^Ñ�Ú�Ø>Û Ü

ÝßÞ�ËJØ�Ñ�Ñ1Ù±É�Ñ1Ì!Ò%Ó@Ô�Ê±ÈÕÓ×ÖZØ@Ê�Ù±Ñ1É^Ñ�Ú�Ø>Û Ü

Üáà	Ø�Í�â�Û�ÈVÛ�ÈuÖZØ�Ê±Ù�Ñ�ÉJÑ�Ú�Ø>Û ã
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WYX[Z 6]\�^[^>3�_a``6V<Y^ X 4 Xcb	d 9;6 X[bedgf 7h\ bif _p<*j dgd ^�6 f>k 3><!6�l Xcf _J6 b	m 6�npo b ^ XcZ 6q_�``6	3�_a``6V<J^®3�r�6V<!9h6 X[b	d�f
f _J<�j d�d ^®6�9	^ Xcb	s ^ctur X _a``3gjv_p\ b t m 3 b	f*mwX 3�j fpx ^y\ b \ b	sAx j�< x 3 f 6�z{\ b	s r�3>< Z 9{t X[b	f _ Xcb	m _wz>7h\ b
j f 6 f _a`�6 f j x 68< X 3>< dgXck _�3 k ` Xcf�X[b _J6w^[^�6 m _|_J3}j b	s 6V< f _a\ b	s _a`�6 m 3 bes	X _ X 3 b	f \ b	s 7
6~\ b	X[b	d 3 k
_a`�6 f _p<*j dgd ^�6 f _J3 s 6V4 Xcf 6 x ^y\ b	f _p3£6 b	f j�<J6 f j m(m 6 f�f n���6�r X[f ``6 f _J3�^®6~\ s ` X[f ^ Xck 6 X[b _a`�6
^ Xcd `�_�3 k�Z{b 3�r�^®6 s	d 6�3 k ` X 7 f 6w^ k \ b	s r�3><*^ s 3 k ` Xcf \ m _ X 3 bef z�9	jv_�6V4>6 b _�``6 X < k \1<U�F<J6w\ m ` X[bed
m 3 b	f 6(��j�6 b	m 6 f n���6 f*X <^6 k 3>< Z{b 3�r�^®6 sed 6h_a`�68<J6 k 3><J6 f�x < X[b	dgfik <J3>7�_�``6ù<�\�_ X 3 b \�^ b \�_�j`<J6 3 k
7�\ b np�p` X ^®3 f 3 x `�t X[f \ b \�_�_p6V7 x _�_J3 f \�_ Xcf*k t�_a` Xcf 4168<Ut <^6~\ f 3 b \19e^®6 s 6 f*X <J6�np��_ Xcf _�``68<^6 k 3><^6
b 3�_'\�7
68<J6�^cjvlvj`<*t�z�9	je_|\ b 6 m 6 f*f�X _�t�n

�p` X ^�3 f 3 x `{t�z s 6V< X 416 s�k <J3>7���<^686 Z r�3>< s	f'� �p` X ^�3 f�� \ bes��{� 3 x ``3 f*� 7 6w\ b	f
�[������������ -��¡¢�[��£�¤�� n¥��_�_J< X 6 f _p3 Z{b 3�r¦_a``6�_�` X[b	d�f�X 7
7 6 s	X \�_p6w^0t§\ b	s <^687
3�_p6(^ct m 3 bem 68< b	f
_a`�6
7�\ b nA¨©`ª\�_ X[f _a``6�<^6~\�^ b \�_aj`<^6
3 k 7�\ b¬« ¨©`ª\�_ Xcf _a``6�6 b	s 3 k ^ X0k 6 « ¨©`ª\�_ X[f _a`�6
b \�_�j`<J6�3 k _a` Xcf r�3><�^ s�X[b r�` X[m `Ar�6¢^ X 416 « � f _a`�68<J6�\ b t m <^6~\�_J3><�3 k _�``6­r�3><�^ s¬« ��3�r f ``3gj	^ s
7�\ b ^ X 4>6 X[b _�``6h^ X[d `�_ 3 k ` Xcf®Z{b 3�r�^®6 s	d 6 3 k ` X 7 f 6w^ k zD_�``6�r�3><�^ s \ b	s¯d 3 s¬«±° ``6 f 6§\1<^6
f 317 6
3 k 7�\ b t x <J319	^®6V7 f zC_a\ Z 6 b \�_ <a\ b	s 3>7�zYr�` Xcm `²r�6�³ b	s \ dgX _a\�_ Xcb	d}X[b _a``6´`{j`7�\ b
7 X[b	s}Xcb 6V4>6V<*t§^[\ b	s npµ�<^3>7¶_�``6 s \~r b 3 kqm(X 4 X ^ X[· \�_ X 3 b z x ` X ^®3 f 3 x `�t s 6w\�^ f r X _a` x <^3>9	^®6V7 f
3 k _a` Xcf¢b \�_�j`<J6�n

¸ f�x ` X ^�3 f 3 x `�tv¹a\ X 7 f \�_ Z{b 3�r�^®6 s	d 6�3 k _p<*je_a` X _ X[f _p68<^7 6 sºX[b»X _ f 3�r b r­\~tgz¢_a`ª\�_
_a`�68<J6 m \ b 9;6}\ s	X <J6 m _u<J6w\�^ Xc· \�_ X 3 b 3 k _J<�je_�`½¼F_�\�_�_J4�\ s \1< f `ª\ b \�¾�n ¸ 7�\ b 3 k _a` X[f®Z{Xcb	s
3 k <^6~\�^ X[· \�_ X 3 b 9h6 m 3>7
6 fuk <J6V6ù9	jv_¥_�``6 3 b 6�r�``3�^y\ m�Z{f¥X[b¿d 6(_ f 6 b _a\ b	d ^�6 s�X[b _�``6�r�3><*^ s n
¸ 4 X 6�r <^6 d \1< s	X[bed _a``6u9ª\ f�X[m \ x	x <J3g\ m ``6 f _J3 x ` X ^�3 f 3 x `�t 9�t£6w\ f _i\ bes r�6 f _ Xcf�dgX 4>6 bHXcb
¸ xex 6 b	s	X l ¸ n
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¸ m(m 3>< s	X[bed _J3�\A_p<�\ s	X _ X 3 b \�^ x < Xcb	mwXcx ^®6�3 kDm ^[\ f�f*X ³ m \�_ X 3 b z`7
3 f _�^ X[Z 6w^0t}\ s 3 x _p6 s 9�t 3><U_a``3��
s 3~l²� Xcb	s j²_�` X[b	Z 68< f zq_�``6 f*m ``3@3�^ f 3>< f t f _p6V7 f 3 k � b	s	X \ b²x ` X ^®3 f 3 x `�t¿\1<^6 s	X 4 X[s 6 s²X[b _J3
_�r�3 9`<^3�\ s�m ^[\ f�f 6 f z b \17 6(^ctKÂ��
?gn]Ã�<U_a``3 s 3~l¦¼Ä\ f _ XcZ \�¾ÅÂ!� b 3�_ 9h6 m \�j f 6�_�``6(t 9;6w^ X 6V416 X[b ��3 s 9	je_�_a``6�t½\ mwm 6 x _�_a`�6

\�je_a``31< X _�tù3 k _a``6�Æ	6 s \ f n
/vnp��6(_J68<J3 s 3~l�¼ b \ f _ X[Z \�¾�Â�� b 3�_�9;6w^ X 6V416 X[b _a``6i\�jv_a``3>< X _�tù3 k _�``6�Æ	6 s \ f
Ç%È ­J«!µp§�©®¨�¥ÄÉ%«�¯±¸	¥�ÊD¼@­p°i¬h§�©`¬�¯®´J«f°Fªpµ�¬�­p«YËp¯®°F¨Q¬®§�¨�«!¥�ÊD¬�­_°i¬h¼�­p§�¨®­�§�©�¦N¥�¥^µ�°F¯®«v¬�­p«�¬{¼D¥¢º!¥N©�¬�§�ºYËj¥N¯�¬®°Fª%¬e¥N³J¹±«]¨Q¬�©h¥�ÊËp­p§�Ì�¥N©�¥�Ëp­%¸UÍ1·1¸f¶�Î�¥�Ì ¬®°F§�¯
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Schools of Indian Philosophy

Orthodox(Astika)

Mimamsa

Vedanta

Samkhya

Yoga

Nyaya

Vaisheshika

Heterodox(Nastika)

Charvaka

Bauddha

Jaina

° ``6ÑÐÑÒÔÓ´Õ�Ó®ÖwÕ¿\ b	s _a`�6Ñ×IÕ  e��Ø�Ù Õ s 3 b 3�_�9;6w^ X 6V416 X[b ��3 s \ f _a``6 m <J6~\�_p3><u3 k _a`�6
r�3><�^ s zet>6�_|_�``6(t}\1<J6 m \�^[^®6 s 3><*_�``3 s 3~l¿¼Ä\ f _ XcZ \�¾�z`9;6 m \�j f 6i_�``6(t×9;6w^ X 6x4>6 X[b _�``6i\�je_a`�3>< X _�\��
_ X 4>6 b 6 f*f 3 k _�``6�Æ	6 s \ f n ° ``6 f*X l f t f _p6V7 f 7
6 b _ X 3 b 6 s ``68<^6�\�<J6 b 3�_�_a``6�3 b ^0t 31<*_a`�3 s 3~l
f t f _p687 fwÚ _a``6�t�\1<^6|_�``6 m ` X 6 k 3 b 6 f n ° ``6$3�_a`�68<Q_�r�3A^®6 f�fQX 7 x 3><U_�\ b _�3><U_a``3 s 3~l f t f _J687 f 3 k
x ` X ^®3 f 3 x `�t�\1<J6uÐ ��£ Ò%Û�Õ � \ b	s�Ü2Ý Õ�ÓAÓ � Ý n ° ``6�_a\19	^®6�9;6w^®3�rÞ_J6w^[^ªt13gj§\19;3gje_�_a``6 seXcß 68<J6 b _
f t f _p687 f 3 kàx ` X ^®3 f 3 x `�t�\ b	sÅX _ f2k 3gj b	s 68<(n ° `�6 s	X0ß 6V<J6 b _ f t f _p6V7 f 3 kàx ` X ^�3 f 3 x `{t�\ b	s�X _ f
k 3gj bes 68<'\1<^6 d�X 4>6 b§X[b _a``6 k 3g^c^®3�r X[bed _�\19e^®6�n

�cì5è�éiÿU��è�êjí�ðeñÕçbò êVè|êxó�ñcì á�ê��Õø��5ÿ�ë
â ïjëi÷_ï��_ï�ð;ñ�ç òbê8è]êVó�ñcì �5ï�
Vÿ â ïxë|÷_ï��_ï
ã ïxçbø�ï�ð;ñ�çbò êVè|êxóÕñ8ì õ þ é|ç ë]éFïjø �_ïjëFïxè
ä ï���� ��ñÕï �5ï�
Vÿàå�ï��5éiï���ï ä ��� ��ñÕï
)�çæ��ï���è|ï�ðeñÕçbò êVè|êxó�ñcì �5ï�
Vÿ ã ïjçæ��çbø�ç
ç ê�
8ï�ð;ñ�çbò êVè|êxóÕñ8ì �5ï�
Vÿ¢ð�ïjéiïjø�è]ïjò ç
�5ïjø��8ñcì8ï�ð;ñ�çbò êVè|êxóÕñ8ì �5ï�
VÿqéZïxó�çbò}ï
îfì8ïpìVï�ð;ñ�ç òbê8è]êVó�ñcì �5ï�
Vÿàå�ï��5éiï���ï
&eïjç}è]ñÕÿ^è|ñ�ç��_ï�ðeñÕçbò êVè|êxó�ñcì �5ï�
VÿqéZïxøÕï���ï

$�ï���ò ÿ�½�êeöWçìë>ÿ�ëiÿ�ø8érè|ìcè]é|ÿ*��è�êjí@óÕñ�çbò êVè|êxóÕñ8ì
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2'tg\~t�\ f t f _p687 3 k �]` X ^®3 f 3 x `�t Xcf \Hr2\~t 3 k \ m �{j X < X[b	d _a``6�_p<*j`6 Z{b 3�r�^�6 s	d 6 3 k <^6~\�^ X _�t
_a`�<J3gj d ` 9�t´j x ``3�^ s	Xcb	d ^®3 dgXcm \�^�_a` Xcb	Z{X[b	d z�^®3 dgXcm \�^@<J6w\ f 3 beX[b	d z m 3>7 7
3 b�f 6 b	f 6�\ b	s�f�mwX 6 b	m 6
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r X _�``3gje_ seX[f�m \1< seX[b	d _a`�687ô\ f§õ{öø÷v÷ªùûú�ü�ýªþ ÿ ��� ÷ªþ �%ý ��� ü�ÿ��	��
Cù2ý
���Qõ n

2'tg\�tg\ f t f _J687�3 kpx ` X ^®3 f 3 x `�t§`ª\ f 9h6V6 b ``6(^ s�X[bÅd <J6~\�_�<^6V4>6V<J6 b	m 6 k <^3>7 \
4>6V<*t�^®3 bed
_ X 7 6�z��¬Õ ¤�  Õ � Õ �æ��Ù Õ�<^6 d \�< s	f´X _�\ f 3 b 6 3 k _�``6 k 3�j`<A^ X 7:9 f 3 k 4>6 s \ez���\ b j X[bem ^[j s 6 f�X _
j b	s 68< � <�je_�` X nà��_�7�\�t
9;6'r�6w^c^K_�``3gj d `{_�_a`	\�_­^�3 dgXcm \�<J3gj f 6�3gjv_�3 k>b 6 m 6 f�f*X _�t 3 kYf \ m < X ³ m(X \�^
<J6(^ XcdgX 3 b z`6 f*x 6 mwX \�^[^ct 3gje_$3 k _a`�6 b 6V6 s _�`ª\�_$6�l X[f _p6 s�k 3>< Xcb _p68< x <J6�_ Xcb	d�m 3><J<^6 m _a^ct§_�``6 416 s	Xcm
_p6�l�_ f <J6 d \1< s	Xcb	dAf \ m < X ³ mwX \�^�< X _p6 f z`<*j	^®6 f \ b	s <J6 f j	^c_ f n

Æ�\ m `ª\ f*x \�_ XYs 6(³ b 6 f _a``6 x j�< x 3 f 6�3 k 2'tg\~t�\h\ f \ m < X _ X[m \�^v6�le\17 Xcb \�_ X 3 b 3 k 319��^6 m _ f 3 k
Z{b 3�r�^®6 s	d 6×9�t 7
6~\ bef 3 k'm \ b	b 3 b	f 3 k ^®3 dgXcm \�^ x <^3@3 k n ° ` X[f®x ` X ^�3 f 3 x `�t Xcf 7�\ X[b ^0t m 3 b �
m 6V< b 6 s r X _�`�_�``6 m 3><^<J6 m _|_�` X[beZ�Xcb	d \ b	s 7 6w\ b	f 3 k \ m �{j X < X[b	d _J<�j`6 Z{b 3�r�^®6 sed 6 3 k <J6w\�^ X _�tgn
��_ X[f 4168<*tHj f 6 k je^ X[bHs 6V416w^�3 x	X[bed�x 3�r�6V< f 3 k ^�3 dgXcm \�^J_a` Xcb	Z{X[b	d \ b	s < X[d 31<J3gj f�m < X _ X[m(X[f 7 Xcb
X _ f�f _aj s 6 b _ f n ° ` X[f´x ` X ^®3 f 3 x `�t f 68<^416 f \ f \ b X[b _J<J3 s j m _ X 3 b _p3�\�^c^ f t f _J687 f 3 k � b	s	X \ b
�p` X ^�3 f 3 x `�tgn��Z4168<Ut f _aj s 6 b _ 3 k �p` X ^�3 f 3 x `{t X <^<J6 f*x 6 m _ X 4>6u3 k \ b t f t f _J687 3 k�x ` X ^®3 f 3 x `�t
`ª\ f _p3�j b	s 6V< d 3h\ x <^6w^ X 7 X[b \1<Ut m 3gj`< f 6 3 k 2'tg\�tg\ù3><'^®3 d�X[m z	r�` X[m ` 6 f _a\19	^ Xcf ``6 f _J<�j`6¥^®3 d�X �
m \�^v_a` X[b	Z{X[bed \ b	s < X[d 31<J3gj fDm < X _ XcmwXcf 7 \ f \�7
6~\ b	f 3 k \ m �{j X < X[b	d _p<�j�6 Z{b 3�r�^®6 sed 6�3 k <J6w\�^ X _�tgn

� b _a` Xcf�f t f _p6V7-3 k]x ` X ^®3 f 3 x `�tgzK_a``6�t�_J<*t�_p3×6�l x ^®3><^6¥_a`�6®_p<*j`6 Z{b 3�r�^®6 s	d 6u3 k <^6~\�^ X _�t
b 3�_�3 b _�``6:7
68<J6 9ª\ f*X[f 3 k \�je_a`�3>< X _�tgz;3><��*j f _�9�t <^6 f _p3>< X[b	d _p3 k \ X _a`>n�¨©`ª\�_ X[f|f j x	x ^ X 6 s
9�t f*m < X[x _�j`<J6 f 3><¥_�``6 6x4 Xcs 6 bem 6 3 k�f 6 b	f 6 f 7�j f _u9;6 f j`9��^6 m _p6 s _J3 m < X _ X[m \�^�6 b �{j X <Ut \ b	s
m < X _ X[mwXcf 7�zD2�\ X t�\~t X[Z \ f \ s 7 X _p_a``6�_p<*je_a`´r�`ª\�_p6x4>6V<�6 f _�\19	^ X[f ``6 s 9�t�^�3 dgXcm \�^`<^6~\ f 3 b	Xcb	d \ b	s
^®3 dgX[m \�^K_�` X[beZ�Xcb	d n

2'tg\�tg\ X[f 3 b 6 3 k _a`�6 f j`9��^6 m _ù3 k�f _�j s t X[b _�``6 m ^y\ f*f�Xcm \�^ f _aj s	X 6 f 3 k � X[bes j r�` X[m `
m 317 x < X[f 6 f 3 k ³`4>6 f j�9��^6 m _ f \ f�k 3�^[^®3�r f ÂD�

��� \c4{t�\�¼ ^ X _p6V<a\�_�j`<J6~¾
� 2|\�_�\ Z \�¼ s <a\17�\�¾
� ¸ ^y\ beZ \�<a\§¼]<*``6(_J3>< Xcm ¾
� ° \1< Z \�¼F^®3 dgXcm ¾
� Æ|t�\ Z \1<�\ b \�¼ d <a\17
7 6V<�¾
2'tg\�tg\ X[fuf 3>7 6�_ X 7 6 f�m \�^c^®6 s \ fu° \1< Z \�Æ X[s tg\ 31< f*mwX 6 b	m 6ù3 k­s 689ª\�_p6�zCÆ�\ s \c4 X[s tg\ 31<

f�m(X 6 b	m 6�3 kCs	Xcf�m j f�f�X 3 b	f nQ� Xcf�m j f�f*X 3 b	f 3><­Æ�\ s \ Xcf _a``6�9`<J6w\�_a` 3 kCX[b _J6w^[^�6 m _ajª\�^I^ X0k 6�nD¨�6u\1<^6
3>9	^ X[d 6 s _p3�j f 6 X _ X[b§f 6w\1< m ` 3 k _p<�jv_a`>z	r�` Xcm ` Xcf¢m 3>7 x ^�6�l Xcb§b \�_aj�<J6�n

��4>68<Ut f j�9��^6 m _�3 k 2't�\~tg\Ar�` X[m ` 7 6w\ b	f ^ X _J68<�\�^[^0t d 3 Xcb	d�X[b _J3A\ f j�9��^6 m _$31<2\ b \�^ct{_ Xcm \�^
X[b 416 f _ X[d \�_ X 3 b n ° ``6 f t f _p6V7á3 k 2�t�\~t�\Ñr�` Xcm ` f _aj s	X 6 f _a``6 d 6 b 6V<a\�^ x ^y\ b \ b	s 7
6(_�``3 sef
3 k¢m < X _ X[m \�^Z6 b ��j X <*t 7�\~t 9h6 m \�^c^®6 s \ fif�m(X 6 bem 6 3 k2f�mwX 6 b	m 6 f n � j m ` x j`<J6�^®3 d�X[m \�^ f _�j s	X 6 f
r�68<J6�6 b	m 3gj`<a\ d 6 s 9�t�� X 7�\17 f \ Z \1<a\ f r�`�3�r�6V<J6 b 3�_�7
68<J6(^ct�6�l�6 d 6(_J6 f 9	je_à\�^ f 3�^�3 dgX[m(X \ bef n

� je_�_�``6}^®3 dgX[m \�^ x <J3>9e^®687 \ f _J3Å_a`�6×7 6�_a``3 s	f \ bes¯m 3 b	seX _ X 3 b	f 3 k _p<�j�6 Z{b 3�r�^®6 sed 6
3><¢_a`�6 m \ b	b 3 bef 3 k ^®3 dgXcm \�^ m < X _ XcmwXcf 7 Xcf'b 3�_�_a``6 f 3g^�6 31<�_�``6ij	^c_ X 7�\�_p6�6 b	s 3 k _a`�6 2�t�\~t�\
f t f _p687 3 kCx ` X ^�3 f 3 x `�tgnp��_ f j	^c_ X 7�\�_p6�6 b	s ^ X[Z 6|_a`ª\�_�3 k _a``6�3�_a``6V< f t f _J687 f 3 k � b	s	X \ b}x ` X �
^®3 f 3 x `�t�z X[f ^ X 9h6V<a\�_ X 3 b z�r�` Xcm ` 7
6~\ b	f _a``6i\19 f 3g^[jv_p6 m 6 f�f \�_ X 3 b 3 k \�^c^ x \ Xcb \ b	s�f j ß 68< X[b	d n

�
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��_ X[f 3 b ^0t X[b 3>< s 68<p_p3¥\�_*_�\ Xcb _�` X[f j	^0_ X 7h\�_J6�6 bes 3 k ^ Xck 6Q_a`ª\�_]r�6�<^6w�{j X <^6'\ x ` X ^®3 f 3 x `�t k 31<
_a`�6 Z{b 3�r�^®6 s	d 6 3 k <^6~\�^ X _�tgzD\ b	s \�^�3 dgXcm�k 3>< s 6(_p6V<J7 X[b	Xcb	d _a``6 m 3 b	s	X _ X 3 bef \ b	s 7
6(_�``3 sef
3 k _p<�j�6 Z{b 3�r�^®6 s	d 6�n � 3�r�6 7�\�t f \~t _�`ª\�_�_a`�6�2'tg\~t�\²^ X[Z 6 3�_�``68< f t f _J687 f 3 k � b	s	X \ b
x ` X ^®3 f 3 x `�t X[f \¥r­\�t 3 k ^ Xck 6�z�\�^0_a``3�j d ` X _ X[f 7�\ Xcb ^ct Xcb _p68<^6 f _p6 s}Xcbhx <^3>9	^�687 f 3 k ^�3 dgXcm \ b	s
6 xeX[f _J687
3g^®3 d tgn

° ` X[f 2't�\~tg\ x ` X ^®3 f 3 x `�t§r­\ f�k 3gj b	s 9�t�_a``6;: ý � ü=<h÷3��ýªþ»ý r�``3�r2\ f \�^ f 3 m \�^c^®6 s
\ fHÜ Õ�>�?�Õ�Ó´Õ � Ý�@ � Ö Ø ÕBAeÕ £ Õ�n ¸ m(m 3>< s	X[bed ^ct�zà_a``6 2�t�\~t�\ X[f \�^ f 3 Z�b 3 r b \ f ¸ Z{f `ª\ x \ s \
f t f _p687�n 2'tg\~t�\ x ` X ^®3 f 3 x `�t Xcf \�^ f 3 m \�^[^�6 s 9�t½_�``6 b \17
6DC Ù Õ Ù Õ � Ò £�Ù ÕFEHGªÕ Ý � Õ�ÖwÕ�ÖB? Ý Õ
I Ö�Û�Ò ��  Û ����� Ý � Õ�Ö ��  Ò  �¤BJ EQÕ  K£ @  ª� Ò � Ö�Ò � Ò I Ö�Û�Ò ��  Û ����� Û Ý Ò)? Ò%Û�Õ � ÖB?K> £�ÙLJ n

M
N-O PRQ-S9T�UWV�XYUWZ\[;X3]^X3]�_	`aQ-b-U3S�UWcd`eX
° ``6 9h6 dgX[beb	X[b	d 3 k 2'tg\~t�\ù9;6w^�3 b	dgf _p3 x <^689	j s	s	X ` f _ Xcm¥x 68< X 3 s ze_�``3gj d `�\ f�mwX 6 b _ X ³ m _p<J6w\�_*�
7
6 b _:3 k�X _¥r­\ f j b	s 68<U_�\ Z 6 b�f 317 6´_ X 7
6´\19;3gje_®_�``6 x 68< X 3 s 3 k 6w\1<�^0t � j s	s ` X[f 7�z�7�\ X[b
x < X[b	m(X[x ^�6 f r�6V<J6 6 f _a\19	^ X[f `�6 s �*j f _ 9h6 k 3><J6 ° ` X < s m 6 b _aj�<*t � n!f�n ° ``6§³�< f _hr�3>< Z 3 k _a`�6
2'tg\~t�\ x ` X ^®3 f 3 x `�t Xcf _a`�6 [gX3]�X3]hSjikT�V1]lU3Z\mnUhT�]hop] np��_ X[f2s	X 4 X[s 6 s�X[b _p3¥³`4>6i\ s `�tg\�tg\ f
3><:9;3�3 Z{f z	6~\ m ` m 3 b _�\ Xcb	X[b	d _�r�3¿\�` beX[Z \ f 3>< f 6 m _ X 3 b	f n ° ``6 f j�9 f 6(��j�6 b _hr�3>< Z{f 3 k _a`�6
2'tg\~t�\ f t f _p6V7�z f j m `Ñ\ f
� Æ�\�_ f tg\~t�\ b \rq f 2'tg\�tg\��N9e`ª\ f tg\
� o s	s t13�_�\ Z \1<�\sq f 2�t�\~t�\ �F4�\1<*_*_ XcZ \
� Æ�\ m `ª\ f�x \�_ X q f 2'tg\~t�\��i4�\�<*_�_ X[Z \��%_�\�_ x \1<*tg\���_ X[Z \
� o s \~t�\ b \sq f 2'tg\~t�\��i4�\�<*_�_ X[Z \��%_�\�_ x \1<*tg\�� x \1< Xcf j s	s ` X

��� j f j`7�\ b ��\�^ X

�ut \~tg\ b _�\sq f 2�t�\~t�\�7h\ b ��\1< X
6�l x ^[\ X[b \ b	s§s 6x4>6(^®3 x _a``6 X[s 6~\ f¢m 3 b _�\ Xcb 6 s�X[b _a`�6 2�t�\~t�\ � f jv_p<a\vn

° ``6�7 3 s 68< b¥f*m ``3�3g^D3 k 2�t�\~t�\�¼|2�\c4{t�\ �%2'tg\~t�\�¾f9h6 dgX[b	f r X _a`u_a``6	6 x 3 m `v�N7�\ Z{X[b	d r�3>< Z
3 k �i\ b	d 6 f \ezD4 X[· nD_a``6 ° \�_�_^4�\ mwX[b _a\17h\ b	X n ° ` Xcf�f*m ``3�3g^hv�3gj`< X[f `�6 s \�_p³�< f _ X[b � X _�` X ^[\ez>9	jv_
f j�9 f 6(��j�6 b _a^0t 9;6 m \�7 6�_a``6 d ^�3><*tu3 kk� 6 b	d \�^¬r X _�`ù2|\54�\ s 4 Xcx \®\ f _�``6$7�\ Xcb�m 6 b _p6V<�3 k _a` Xcf
^®6w\1< beX[b	d \ b	s _p6w\ m ` X[bed n ° ``6
7
3 s 6V< b¿f�m ``3�3g^�^y\~t f \�^®7
3 f _�6�l m ^[j f�X 416ù6V7 x `	\ f�Xcf 3 b _a`�6
^®3 dgX[m \�^{\ f�x 6 m _ f 3 k _a``6�2'tg\�tg\ez{\ b	s®s 6V416w^®3 x	fàX _ f _�``6831<*t 3 kªZ{b 3�r�^®6 s	d 6 Xcb _p3�\ k 3><J7�\�^�^®3 dgX[m
3 k <J6(^y\�_ X 3 b	f 9h6�_�r�6V6 bÅm 3 b	m 6 x _ f zª_p6V<J7 f \ b	s�x <J3 x 3 f*X _ X 3 b	f nq¨ X _�`�_a``6i\ s 416 b _$3 k 7
3 s 68< b
2'tg\~t�\eze_�``6�\ b	mwX 6 b _ f*m ``3@3�^I^�3 f _ f 3>7
6�3 kYX _ f­x 3 x j	^[\1< X _�tgn ° `�6 f t b	m <J6�_ X[f _ Xcm�f�m ``3�3g^;3 k _a`�6
2'tg\~t�\ Xcf \�^y\�_J68< s 6x4>6w^�3 x 7
6 b _�3 k _a`�6:2'tg\~t�\ x ` X ^®3 f 3 x `�t Xcb _J3´_�``6 k 3><J7 3 k \ f t b _�``6 f*X[f
3><�\ b \17�\�^ d \17h\�_ X 3 b 9;6(_�r�686 b _a`�6 2�t�\~t�\�\ b	s _a``6�Æ�\ Xcf 6 f�X[Z \ f t f _p687�n

M
Nxw y;Q{zkQKSjQ{U3|dS}UWZ~[gX3]�X3]u_�`aQKb{U3S�UWc�`eX
° ``6hr�`�3g^®6 3 k _a`�6 2'tg\~t�\ x ` X ^®3 f 3 x `�t 7h\~t 9;6 m 3 b 416 b	X 6 b _a^0t seX 4 X[s 6 s X[b _J3 k 3gj`< x \1<U_ f z
b \17
6w^0tgz

Ç�� Ì�§ ¬�¬cÌ�«>Ëp­p§�Ì�¥N©�¥�Ëp­%¸	§�ªp¨FÌ�«]§�ª%¬�­�ºf°Fª�� ©�º!§�ªpµ�¬®¥¢°i¬®­J«]§�©�º�²8³J´J¬eµp«FËJ¬�­�§�ª]Ëp­p§�Ì�¥N©�¥�Ëp­�¸	³J¯®§�ªp¦N«Q¬�­�ºf°Fª�� ©�º!§�ªpµ�°F³x¥N´^¬�¬®¥
¯®«FÌ�§�¦N§�¥NªwÍÕ·1¸f¶1·D°F¨�¥Nª

ô
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?gn ° `�6 ° `�683><Ut 3 k � b 3�r�^�6 s	d 6
/vn ° `�6 ° `�683><Ut 3 k _�``6i�p`{t f*X[m \�^Jr�3><*^ s
�en ° `�6 ° `�683><Ut 3 k � bes	X 4 X[s jª\�^ f 6w^ k \ b	s�X _ f ^ X 9h6V<a\�_ X 3 b
� n ° `�683><Ut×3 k ��3 s
��_ f `�3gj	^ s z®``3�r�6V4>6V< 9h6)3>9 f 68<�4>6 s ``6V<J6²_�`ª\�_Ñ_�``6 2'tg\~t�\ f t f _J687 XcfÑX[b X _ f 6w^ k \ b

6w^[\19;3><a\�_ X 3 b 3 k�� �7� ° ���	2 x ` X ^�3 f 3 x ` X[m \�^Q_J3 x	Xcmwf ¼ x \ s \1<U_a`ª\g¾�n ° `�6 f 6�\1<^6�� � ýªþ»ýªù2ý3�
� � ýªþ ü��Yý3� : ýªþ ý¬ÿ��JýW� � � ýh�Y÷��gýªù2ý3��� � ÿ���ýªù���ý3� :��+���h� ýªù���ý3�~���Iýh�Yýh�Ký3���àý ��� ý3�
� � � ù2ýh�Yý3� �]ý � ý3�H¡pýW�%¢Cý3�£� � ��ýªù � ýW�D¤�ü^�'
]ú � ý¬ÿvý3�=¥ � ýW�%ý3�H¡pý3� � ýªù � � � �¦� ý3§
� ý¬ÿ�� � ýªù2ý n

¨ ï  ��! �� î ( �r���` �QN;© ���r&ºT%�f�����

2'tg\~t�\}_a``6V3><*t 3 k <J6~\�^ X _�t Xcf 9ª\ f 6 s 3 b _a``6�2�t�\~t�\}_a`�683><Ut�3 k�Z{b 3�r�^®6 s	d 6�n ¸ m(m 3>< s	X[b	d _J3
_a` X[f zv_a``6V<J6¥\1<J6 k 3gj�< s	X[f _ X[bem _ f 3�j`< m 6 f 3 k _J<�j`6 Z{b 3�r�^®6 s	d 6�n

� �Z<�\�_�t�\ Z{f \Ñ¼ x 68< m 6 x _ X 3 b ¾
� ¸ b j`7h\ b \�¼ X[bvk 68<J6 b	m 6~¾
� o x \17�\ b \§¼ m 3>7 x \1< X[f 3 b ¾
� � \19 s \�¼Ô_p6 f _ X 7 3 b te¾

ª#N-O y¬«�­®|aQ{T�Q-U3|¯]¦|d°²±�b{]hSjSjQ)­®±�]rT1Q-U3|³U3Z�´k|#Urµ�b{«�°a¶W«
� b 3�r�^®6 s	d 6 31< m 3 dgb	X _ X 3 b ¼%� b \ b \ù3><�9	j ses ` X ¾ X[f _a``6 7h\ beXck 6 f _�\�_ X 3 b 3 k 319��^6 m _ f n t j f _u\ f
_a`�6¥^ X[d `�_�3 k \´^y\17 x <J6x4>6~\�^ f 31< f ``3�r f�x `�t f�Xcm \�^Y_a` X[b	dgf z f 3 Z{b 3�r�^®6 s	d 6 7h\ b	Xck 6 f _ f \�^c^ X _ f
3>9��^6 m _ f n

° ` X[fYf 6 m _ X 3 bis 6~\�^ f r X _a`�_�``6p``3�r²_J<�j`6 Z{b 3�r�^®6 s	d 6 X[fYseX[f _ X[b	d j X[f ``6 s�k <^3>7 k \�^ f 6 Z{b 3�r�^4�
6 sed 6�ni�$3�r s 3�r�6 Z{b 3�r¦_�`ª\�_�_�``6®³�< f _ Z{b 3�r�^®6 s	d 6 Xcf _p<*j`6A\ bes�f 6 m 3 b	sHk \�^ f 6 «�° `ª\�_ Xcf
``3�r s 3�r�6}_p6 f _A_�``6�_p<*je_a` 3>< k \�^ f�X _�t�3 k|Z{b 3�r�^�6 s	d 6 « ° <�j`6 Z{b 3�r�^®6 s	d 6}^�6~\ s	f _J3 f j m �
m 6 f�fUk j	^ x <a\ m _ Xcm \�^I\ m _ X 4 X _�tgzvr�` X ^®6 k \�^ f 6 Z{b 3�r�^®6 s	d 6�6 b	s	f¢X[b�k \ X ^cj`<J6|\ b	s}s	Xcf \ xex 3 Xcb _p7
6 b _~n
Æ�\�^ X[s}x <^6 f 6 b _�\�_ X 4>6 Z{b 3�r�^®6 sed 6�¼ x <a\�7h\�¾ Xcf \ s 6�³ b	X _p6�3>< m 6V<*_�\ X[b ¼Ä\ f \ b	s	Xcd ` s `ª\g¾�z k \ X _a`v�
k j	^�31<�j b 6V<J< Xcb	d ¼Ftg\�_a`	\1<*_�`ª\�¾�\ b	s�b 3 b ��<J6 x <J3 s j m _ X 416×6�l x 6V< X 6 b	m 6²¼ \ b j`9	`ª\c4�\�¾ 3 k _a`�6
3>9��^6 m _wn ° ``6 k 3�^[^®3�r Xcb	d ³ d j`<^6 f ``3�r f _�``6 m ^y\ f*f�X ³ m \�_ X 3 b 3 k _a`�6 Z{b 3�r�^®6 s	d 6�n.·�6 k 68<|_J3h_a`�6
6�l x ^[\ b \�_ X 3 b 3 k _�` X[f ³ d j�<J6 X[b ¸ x	x 6 b	s	X l � n

�
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Knowledge of Cognition

Anubhava                                                                                                                            Smrithi 
(Perception of Cognition) (Memory which recalls previous expericen

    into conciouse)

Valid Invalid

Perception

 Inference

Comparison

Testimony

Doubt(Samasya)

Valid(Yathartha−Prana) Invalid(Ayathartha−Aprana)

Error(Bhrama or Viparyasa)

Hypothetical(Tarka)

ª#Nxw _.«^VF±�«^caT1Q{U3|
Ã kàs	X0ß 6V<J6 b _ f 3gj`< m 6 f 3 kàZ{b 3�r�^®6 s	d 6�z-�Z<a\�_�t�\ Z{f \ 3>< X[b _aj X _ X 3 b 3>< x 6V< m 6 x _ X 3 b�X[f _a`�6 7
3 f _
X 7 x 3><*_a\ b _ f 3gj`< m 6�3 k	Z{b 3�r�^�6 s	d 6�n]�u\�je_�\�7h\ s 6�³ b 6 fàf 6 b	f 6�� x 68< m 6 x _ X 3 b \ fa¿ T1`#]sT~´k|#Urµ�b)À
«�°a¶W«Hµ�`aQK±F`Á]¦VFQKS9«rS;Z7V1U3o T�`a«ÃÂ�±�U3|eTj]h±�TpÂ�U3Z�]ÃS�«�|aS�«�À+UWV1¶W]h|ÄµÅQ)T1`ÁQ)T1S;UWÆ
Ç�«�±�T�È
Q-|a«�ÉkcaV1«rS�SjQ-Ædb{«nÆ�Xpµ	UWV�°aS�Èaia|a«^V1VFQK|#¶�]h|a°Yµ	«�bKb®°#«�­®|#«�° ¿�° ` X[fQs 6(³ beX _ X 3 b 7 6 b _ X 3 bef
_a`�6 s	Xcß 68<^6 b _ k \ m _p3>< f�X[b 413g^�416 s¯X[b _a``6}\ m _u3 k�x 68< m 6 x _ X 3 b Â�_a``6 f 6 b	f 6 f ¼ Xcb	s < X t�\�¾�zD_�``6 X <
3>9��^6 m _ f ¼Ä\1<U_a`ª\g¾�z�_a``6 m 3 b _a\ m _�3 k _a`�6 f 6 b	f 6 f r X _�`�_a`�6 X <	3>9^�^6 m _ f ¼ f \ b	b	XcZ \1< f `ª\�¾�zv\ b	shm 3 d �
b	X _ X 3 b�x <^3 s j m 6 s 9�t´_a` Xcf­m 3 b _�\ m _u¼%� b \ b \17h¾�nà��_ X[f \ 7h\�_�_p6V<�3 kJX[bek 6V<J6 bem 6�_�`ª\�_­_�``68<^6�\1<^6
f 6 b	f 6��N3>< d \ b	f n

° ``6 f 6 bef 6 f \1<J6 f \ X[s _p3�9;6'³`416�z m 3><^<J6 f�x 3 b	s	Xcb	d _J3�_a``6�³`4>6 m `ª\1<�\ m _J68< f 3 kIZ{b 3�r�^®6 sed 6
¼]9ej s	s ` X ^y\ Z{f \ b \�¾ 4 X[f jª\�^%zQ\�j seX _p31<*tgz�3g^ k \ m _J3><*t�z d j f _�\�_p3><Ut�\ b	s _�\ m _ajª\�^%n ° ``6(t 3 mwm j x t
s	X0ß 6V<J6 b _ f�X _p6 f ¼ \ s ` Xcf _a`	\ b \�¾�z	_a``6 6(t1689ª\�^c^%z	_�``6 6w\1<'``3g^®6�z	_a``6 b 3 f 6�z¬_a`�6i_J3 b	d j`6i\ bes _a`�6
f�Z{Xcb nÞµ�<J3>7 _a``6 4�\1< X 6 s b \�_aj�<J6 3 k�x <^3 m 6 f*f 6 f ¼ d \�_ X ¾�z k 3><^7 f ¼ \ Z <*_ X ¾A\ b	s»m 3 b	f _ X _aj`6 b _ f
¼%��\�_ X ¾�z�3 k r�` X[m `�_�``6(th\1<^6�7�\ s 6�z X _ X[f 6V4 X[s 6 b _2_a`	\�_2_a`�6 f 6 b	f 6 f \1<J6'³`4>6 Xcb�b j`7:9;68<(n ° ``6
³`416 f 6 b	f 6��N31< d \ bef 6�t>6�ze6w\1<wz b 3 f 6�z	_J3 b	d j�6¥\ b	s�f*Z{X[b z¬\1<^6 f \ Xcs _J3�9h6�3 k _a``6 f \17 6 b \�_aj`<^6
\ f _�``6h³`416 6w^®6V7 6 b _ f zp^ X[d `�_wz¢6(_�``68<(z	6~\1<U_a`>zpr­\�_p6V<A\ b	s \ X <wzqr�`�3 f 6 f*x 6 mwX \�^­�{jª\�^ X _ X 6 f 3 k
m 3�^®3><(z f 3gj b	s z f 7
6w^c^%z�_�\ f _p6�z¬\ b	s _a\ b	dgX 9 X ^ X _�t´\1<^6�7h\ beXck 6 f _p6 s 9�t�_�``687�n

° ``6 s 6(³ b	X _ X 3 b 3 kàx 6V< m 6 x _ X 3 b \ f \ m 3 dgb	X _ X 3 b§s j`6®_J3�_a`�6 f _ X 7®j	^y\�_ X 3 b 3 k 3gj`< f 6 bef 6
3>< d \ b	f 9�t�_�``6 x 68< m 6 X 4>6 s 3>9��^6 m _ Xcf¥d 6 b 6V<a\�^c^ctH\ m(m 6 x _p6 s 9{t�j f zD_a`�6 x 68< m 6 x _ X 3 b 3 k _a`�6
_�\�9	^®6 9h6 k 3><J6 7 6 X[f|s j`6¥_J3h_a`�6 m 3 b _a\ m _�3 k 7®t 6(t16 f r X _a`Å_�``6¥_a\19	^®6�z-\ b	s ��\17 s 6(³ b	X _J6
_a`	\�_®_�``6ù3>9^�^6 m _ X[f \�_�\19	^�6�n ° ``6 x 68< m 6 x _ X 3 b 3 k \ s	Xcf _a\ b _®³ d j�<J6}\ f 6 X _a``6V<�\ 7�\ b 31<
\ x 3 f _ X[f \ s 3�j`9e_ k je^q\ besÅX[bes 6(³ beX _p6 m 3 d�b	X _ X 3 b z¬\ b	s _a`�68<J6 k 3><J6�z b 3�_�\�_J<�j`6 x 6V< m 6 x _ X 3 b n
¨©`ª\�_�`�3 r�6V4168< X[f <J6w\�^[^0t m 3>7
7 3 b _p3	zª\ b	s�seX[f _ X[b	m _ X 4>6�3 k ze\�^[^ x 68< m 6 x _ X 3 b§X[f \ k 686(^ X[bed 3 k
s	X <J6 m _ b 6 f�f 3>< X 7
7 6 s	X \ m t×3 k _�``6 Z{b 3�r�^�6 s	d 6 d�X 4>6 b 9�t�_�``687�n�¨�6A\1<^6 f \ X[s _J3 x 6V< m 6 X 416

�
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\ b 3>9��^6 m _ Xck \ b	s r�``6 b r�6 Z{b 3�r X _ s	X <J6 m _a^0t X ns6�n¢r X _�``3gje_'_�\ Z{Xcb	d _�``6®`�6w^ x 3 kàx <^6V4 X 3�j f
Z{b 3�r�^®6 s	d 6 3><�\ b t)<^6~\ f 3 b	X[bed¿x <J3 m 6 f*f n � 3 f 317 6}� b	seX \ b ^®3 dgX[m(X \ b	f¥x <J3 x 3 f 6}_p3 s 6(³ b 6
x 68< m 6 x _ X 3 b \ f�X 7
7 6 s	X \�_p6 m 3 d�b	X _ X 3 b ¼ f \ Z�f \�_ x <�\�_ X _ X ¾�zK\�^c_�``3gj d `�_a``6�t�\ s 7 X _'_a`	\�_ x 68<��
m 6 x _ X 3 b§X[f�X[b \�^®7
3 f _�\�^[^ m \ f 6 f|m 3 b	s	X _ X 3 b 6 s 9�t f 6 b	f 6 3>9��^6 m _ m 3 b _a\ m _wn

�Å\ b \ f ¼]31<�7 X[b	s ¾ Xcf \ m 3 b	s	X _ X 3 b 31< x 68< m 6 x _ X 3 b nà¨©``6 b r�6�\�<J6 s 686 x ^ct�\19 f 3><J9;6 s}Xcb
f 317 6 f _�j s tur�6 s 3 b 3�_C``6~\�<C_�``6 f 3gj b	s 3 k _�``6�r Xcb	s z _a``3�j d `¥_�``6 f 3gj bes \ ß 6 m _ f _a``6�3>< d \ b
3><¥``6~\1< X[b	d \ b	s _�``6 f 6(^ k�Xcf®X[b²m 3 b	b 6 m _ X 3 b r X _a` X _~zW9h6 X[b	d \�^[^0� x 6V<^4�\ s	Xcb	d n�Æ�\�_ f tg\�tg\ b \
``3g^ s	f _�`ª\�_�7h\ b \ f­Xcf \ f2d 3@3 s \ f 6 b	f 6��F3>< d \ b \ f _a`�6�6(t16u\ b	s _�``6�^ XcZ 6�z�_�``3gj d `�_�``68<^6�\1<^6
m 6V<*_a\ X[b 7h\1< Z 6 s�s	Xcß 68<^6 b	m 6 f n ° ``6�3gje_J68< f 6 b	f 6 f \1<J6 m 3>7 x 3 f 6 s 3 k 7�\�_p6V< X \�^`3><�6w^�687
6 b _�\�^
f j�9 f _a\ b	m 6 f z¬\1<^6�6 ß 6 m _ X 4>6�3 b 3 b ^ct�\ k 6�r f*x 6 mwX ³ m 3>9��^6 m _ f z¬\ b	s \1<J6 m \ x \19e^®6�3 k \ m _ X[b	d \ f
3>< d \ b	f n§�i\�je_�\17�\sq f�s 6(³ b	X _ X 3 b 3 k2x 68< m 6 x _ X 3 b²Xcb	m ^cj s 6 f _�``6 m `ª\�<a\ m _p68< X[f _ X[m 3 kQk <J6V6 s 3>7
k <J317 68<^<J3><(n�2$3�_'\�^c^ x 68< m 6 x _ X 3 b \1<^6�4�\�^ X[s nq� b�b 3><J7�\�^ x 68< m 6 x _ X 3 b r�6u`ª\c4>6
?gn ° `�6 319��^6 m _$3 kàx 68< m 6 x _ X 3 b
/vn ° `�6 6�l�_p68< b \�^f7
6 s	X j`7 f j m `Ñ\ f ^ X[d `�_ Xcb _a``6 m \ f 6 3 k _�``6�4 X[f j	\�^ x 68< m 6 x _ X 3 b
�en ° `�6 f 6 b	f 6��F3>< d \ b _�``<J3gj d `�r�` X[m `§_a``6�3>9��^6 m _ X[f�x 68< m 6 X 4>6 s
� n ° `�6 7�\ b \ f 3><�_a`�6 m 6 b _p<a\�^�31< d \ b zCr X _a``3gjv_¥_�``6�`�6w^ x 3 k r�` X[m `�_�``6 f 6 b	f 6��F3>< d \ b	f

m \ b	b 3�_�3 x 6V<a\�_J6�3 b _a``6 X <�3>9��^6 m _ f n
Ëvn ° `�6 f 6w^ k
� k \ b t 3 k _�``6 f 6 k \ X ^'_J3 k j b	m _ X 3 bºx <J3 x 6V<�^ct�z�68<^<J3 b 6V3gj f�x 68< m 6 x _ X 3 b \1< Xcf 6 f n � k _a`�6

7�\ b \ fpXcf 3�_a``6V<*r X[f 6�6 b	d \ d 6 s z�3>< X0k _�``6 f 6w^ k-Xcf 687
3�_ X 3 b \�^c^ct 6�l mwX _p6 s z X ^[^cj f�X 3 b	f \1< Xcf 6�n ° ``6
m \�j f 6 f 3 kDX ^c^[j f*X 3 bef \1<^6 d 6 b 6V<a\�^c^ct m ^y\ f�f�X ³�6 s j b	s 68<¢_a``<^686i``6~\ s	f
?gnp��3 f \u3>< s 6 k 6 m _ Xcb _�``6 f 6 b	f 6��N3>< d \ b z f j m `Ñ\ f ��\�j b	s	X[m 6 s 6(t16
/vn � \17 x <a\~t>3 d \ez�3>< x <J6 f 6 b _a\�_ X 3 b 3 k \ x \�<*_�3><Q\ b \ f�x 6 m _ X[b	f _p6w\ s 3 k _a``6�r�``3g^�6�3>9��^6 m _
�en � \17 f*Z \1<a\ezh3><�_a`�6 s	X[f _aj`<^9 X[bed}X[b vªj�6 b	m 6u3 k 7 6 b _a\�^ x <^6Ê�*j seX[m 6u31<�`ª\19 X _ x <^3 s j mwX[bed

X <J<^6w^®6x4�\ b _�<J6 m 3g^c^®6 m _ X 3 b	f n
° ``6 X ^[^[j f�X 3 b 3 kpf�b \ Z 6�\1< X[f 6 f 3 b _a``6 3 m(m \ f*X 3 b 3 kpf 6V6 Xcb	d _a``6 <J3 x 6�z f�Xcb	m 6¥_a``6 <J6 m 3g^0�

^®6 m _ X 3 b 3 k _a``6 f*b \ Z 6 X[f \�<J3gj f 6 s n ° ``6 s	Xcß 68<^6 b _ m ^[\ f�f*X ³ m \�_ X 3 b	f 3 kJx 6V< m 6 x _ X 3 b \ m(m 3>< s	X[bed
_p3 s	X0ß 6V<J6 b _$2|\ X tg\�tg\ Z \1<a\ f \�<J6 dgX 416 b§X[b ¸ x	x 6 b	s	X lÌf�n

ª#NxM Í9|aZ7«^V1«�|d±�«
¸ k _J68< x 68< m 6 x _ X 3 b½m 3>7
6 f Õ   >�Ó´Õ   Õ � Ý Ò  ~�~� Ý ��  Û � n ¸ b j`7�\ b \½¼ ¸ b jÞ��\ k _p6V<wz�7�\ b \H�
Z{b 3�r�^®6 s	d 6�¾�n ^ X _J68<�\�^[^0t 7
6~\ b	f \ m 3 dgbeX _ X 3 b 3>< Z{b 3�r�^®6 s	d 6Ñr�` Xcm ` k 3g^[^�3 r f´f 317 6�3�_a``6V<
Z{b 3�r�^®6 s	d 6�n�� bvk 68<J6 b	m 6 Xcf \ x <J3 m 6 f�f 3 k <^6~\ f 3 b	X[bedÅX[b r�` X[m ` r�6 x \ f*f®k <J317 _�``6}\ xex <J6��
``6 b	f�X 3 b 3 kif 3>7
6�7�\1< Z ¼F^ X[bed \�¾�_p3 _a`	\�_×3 kuf 3>7 6�_a` Xcb	d 6w^ f 6�z�9�t 4 X <*_�j`6�3 k \ <J6(^y\�_ X 3 b
3 k�X[b 4�\1< X \19	^®6 m 3 b	m 3>7 X _�_a\ b	m 6²¼Q4{t�\ x _ X ¾u9h6�_�r�6V6 b _�``6§_�r�3	z X[b	m ^[j s	Xcb	d 9h3�_a`»��6 s j m _ X 3 b
\ b	s � b	s j m _ X 3 b n ¸ b j`7h\ b \ Xcf|f 3>7 6�_ X 7 6 f|s 6�³ b 6 s \ f�Z{b 3�r�^®6 s	d 6ir�` X[m ` Xcf�x <^6 m 6 s 6 s 9{t
x 68< m 6 x _ X 3 b nuÆ�\�_ f t f t�\ b \}``3�^ s	f _�`ª\�_�Î  -� Ò  ~�~� Ý ��  Û � Û�Õ  ��~���Ô�[��¡ Ò   ? Øª� Õ�Ï�Ö ��  Û �´��� A � Ý6Ð
Û � A3? Ò �� 3Ñ Î
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Æ�tg\ x _ X ¼ o b	X 4>68< f \�^ m 3 b	b 6 m _ X 3 b ¾�<J6(^y\�_J6 f _a``6�_�r�3 6w^�687
6 b _ f 3 k \�4{t�\ x \ Z \ 3><p_a`�6 x 68<��
4�\ s 6V<�\ bes _�``6 4{tg\ x t�\ 3><¢_a`�6 x 68<�4�\ s 6 s n ¸ b j`7�\ b \
3>< X[bek 6V<J6 bem 6 s 68< X 4>6 f \ m 3 b	m ^cj f�X 3 b
k <J317S_a``6�\ f�m 68<U_�\ Xcb 6 s²k \ m _ 3 k _�``6 f j`9��^6 m _ x 3 f�f 6 f�f*X[b	d \ x <^3 x 6V<*_�t�zDr�` Xcm ` X[fux 68<^4�\ s 6 s
3>< m 3 b	f _a\ b _a^ct�\�_�_p6 b	s 6 s 9�t�\ b 3�_�``68< x <^3 x 68<*_�t�nQ¨�6®\ f�m 6V<*_a\ X[b _a`ª\�_'_�``6�7 3�j b _�\ Xcb�Xcf 3 b
³�<^6 k <^3>7 _a`�6 k \ m _�_a`ª\�_�_�``6 7
3gj b _a\ X[b `ª\ f'f 7
3 Z 6�zK\ b	s�f 7
3 Z 6 X[f j beX 4>6V< f \�^[^0t§\�_�_J6 b	s 6 s
9�th³�<^6�n ° ``6 s	X0ß 6V<J6 b _ k \ m _J3>< f 3 kJXcbek 68<^6 b _ X \�^v<^6~\ f 3 b	Xcb	d \1<^6�9`<J3gj d `�_�3gje_ Xcb _a``6 k 3><J7 3 k
f t�^c^®3 dgXcf 7�n

¸ m(m 3>< s	X[b	d _p3�� b	seX \ b ^�3 dgXcmwX \ b	f�X[bek 6V<J6 bem 6:7�j f _�`ª\c416 X _ f�m 3 b	f _ X _aj�6 b _ f _�``<J6V6®_p6V<J7 f
\ b	s \�_�^�6~\ f _®_a`�<J686 x <J3 x 3 f*X _ X 3 b	f nÅ� b¯X[bvk 68<J6 b	m 6�r�6}\�<J< X 4>6h\�_®_�``6 Z{b 3�r�^®6 s	d 6 3 k�f 3>7
6
m `ª\1<�\ m _J68<�3 k \®_�` X[bed _a`×<^3gj d `�_�``6 Z{b 3�r�^®6 sed 6�3 kCf 317 6�7�\1< Z \ b	s _a`ª\�_�3 kCX _ f j b	X 4>6V< f \�^
<J6(^y\�_ X 3 b _J3A_a``6 X[bvk 68<J<^6 s§m `ª\1<�\ m _J68<(n

� bek 68<^6 b	m 6 m 3 b _�\ X[b	f _�``<J6V6�_p6V<J7 f�x \ Z{f `	\ez X[f _�``6 f j�9��^6 m _~zYr�` X[m `�r�6�\1<J6 m 3 b	m 68< b 6 s
X[b \ b t Xcbek 68<^6 b	m 6�n � \ s `�t�\ X[f _�``6�3>9��^6 m _~zJr�` X[m `¿r�6�r­\ b _i_J3 Z{b 3�r Xcb <J6w^[\�_ X 3 b _p3§_a`�6
x \ Z{f `ª\u3><­_a`�6 X[bek 6V<a\19e^®6 m `	\1<a\ m _p6V<�3 k _a``6 x \ Z�f `ª\en��$6�_aj Xcf _a``6�<^6~\ f 3 b�k 3><�3�j`<�<J6(^y\�_ X[b	d
_a`�6 f \ s `�tg\u_J3�_a``6 x \ Z�f `ª\enà��_ Xcf _a`�6 d <J3gj b	s 3 k 3gj`< Z{b 3�r�^®6 s	d 6�3 k _a`�6 f \ s `�tg\¥\ f <J6w^[\�_p6 s
_p3 x \ Z�f `ª\en

� bAX[bek 6V<J6 b	m 6­r�6�7�j f _à`	\54162_a``<^686 x <J3 x 3 f�X _ X 3 b	f \�^[^�3 k r�` Xcm `�\1<J6 m \�_J6 d 31< X[m \�^�\ b	s 3 b 6
7�j f _Z9;62\�Ò
<J7�\�_ X 4>6�3>< b 6 d \�_ X 416�nàµ X < f _ x <^3 x 3 f�X _ X 3 b®m 31<J<J6 f�x 3 b	s	f _p3�_a`�6 m 3 b	m ^cj f�X 3 b�f t�^4�
^®3 dgX[f 7�z f 6 m 3 b	s 7 X[b 31< x <J6V7 Xcf 6�zI\ b	s _a` X < s 7h\��^3>< x <J6V7 Xcf 6�n � je_�31< s 6V<$3 kqx <J3 x 3 f*X _ X 3 b	f
X[fQs	Xcß 68<^6 b _�\ fQm 3>7 x \1<^6 s _J3®_a``6|r�6 f _p6V< b _a`�683><Utgn ° ``6 f _p<�j m _aj�<J6 X[fQm 3 bem ^[j f�X 3 b 3 kJf t�^c^®3��
dgXcf 7O³�< f _~z{\ besAX _ f j f jª\�^�7�\1�^3>< x <J687 X[f 62^y\ f _~z X[b _�``6 k 3><^7h\�^ f _�\�_J687
6 b _	3 k _a`�6 X[bek 6V<J6 b	m 6�n

¸ m(m 3>< s	X[b	d _J3 2�\ X t�\~t X[Z \ fàXcbek 68<^6 b	m 6�\ f \ m 3 b	m ^[j f*X 3 b 3 kIx <J3�3 k 7�j f _�9h6 f _�\�_J6 s´X[b _a`�6
k 3><^7+3 k ³`416 x <^3 x 3 f�X _ X 3 b	f]m \�^c^®6 s�X _ f \c4�\~tg\54�\ f 3><	7 6V7:9h6V< f n ° ``6 f 6�\1<^6 x <�\�_a` X � b \ez�`�6(_aj-z
j s \�`ª\1<a\ b \ez b	Xcd \17�\ b \ez-\ b	s j x \ b \~t�\en ° ``6 x <a\�_a` X � b \ X[f _a``6�³�< f _ x <^3 x 3 f�X _ X 3 b zKr�` X[m `
\ f*f 68<U_ f|f 3>7
6(_�` X[b	d n ° ``6¥``6(_�j X[f _�``6 f 6 m 3 b	sÑx <^3 x 3 f�X _ X 3 b zer�` Xcm ` f _a\�_p6 f _�``6 <^6~\ f 3 b�k 31<
_a` X[f \ f�f 68<*_ X 3 b n ° ``6�j s \�`ª\1<a\ b \ Xcf _�``6®j b	X 4168< f \�^ x <J3 x 3 f*X _ X 3 b�f ``3�r X[bed _a`�6 m 3 b	b 6 m _ X 3 b
9;6(_�r�686 b _a``6 <^6~\ f 3 b \ b	s _�``6�\ f�f 68<U_p6 s�k \ m _~zQ\ f�f j x	x 3><U_p6 s 9�t _a`�6 Z{b 3�r b»X[b	f _�\ b	m 6 f n
o x \ b \~t�\ X[f _a``6�\ x	x ^ X[m \�_ X 3 b 3 k _�``6�j beX 4>6V< f \�^ x <^3 x 3 f�X _ X 3 b _p3�_�``6 x <^6 f 6 b _ m \ f 6�n 2 Xcd \��
7�\ b \ X[f _�``6 m 3 b	m ^[j f*X 3 b zer�` X[m ` k 3g^c^®3�r f­k <J317¶_a`�6 x <J6 m 6 s	Xcb	d´x <J3 x 3 f*X _ X 3 b	f n

¸ f r�6H`ª\c4>6 f 6V6 b 9h6 k 3><J6�z Xcbek 68<^6 b	m 6 Xcf z X[b � bes	X \ b ^�3 dgX[m \ m 3>7 9 X[b 6 sÞs 6 s j m _ X 4>6��
X[bes j m _ X 416u<J6~\ f 3 b	Xcb	d}m 3 b	f�Xcf _ Xcb	d 3 k \�_�^�6~\ f _�_a`�<J686 m \�_p6 d 3>< X[m \�^ x <^3 x 3 f�X _ X 3 bef n ¸ ^c^ X[bvk 68<U�
6 bem 6 f \1<^6�_a`{j fux j`<^6 f t�^[^®3 dgX[f 7 f 3 k _�``6 m \�_J6 d 31< X[m \�^D_�t x 6�zJr�` X[m `�\1<^6�\�_�3 b	m 6 k 31<J7�\�^[^0t
4�\�^ Xcs \ b	s 7�\�_p6V< X \�^[^ct�_J<�j`6�nQµ�3>< m ^y\ f�f�X ³ m \�_ X 3 b 3 k � bek 6V<J6 b	m 6 <J6 k 68< ¸ x	x 6 bes	X l���n

µ¬\�^[^[\ mwX 6 f 3 m(m j`<�r�`�6 b _a``6 b 3><J7�\�^Jr�31< Z{X[b	d 3 k _a``6 m 3 dgb	X _ X 4>6 x 3�r�6V< f�X[f|X[b _p6V< k 6V<J6 s n
° ``6 k \�^[^[\ mwX 6 f 3 kàX[bek 6V<J6 bem 6h¼ ``6�_J4�\19	`ª\ f \�¾ X[b � b	s	X \ b ^�3 dgX[m \�<J6i\�^[^!7�\�_J68< X \�^ k \�^c^y\ m(X 6 f n � 3
k \1<®\ f _�``6�^®3 dgX[m \�^ k 3><J7 3 k¢Xcbek 68<^6 b	m 6 X[f¥m 3 bem 68< b 6 s z X _ Xcf _a`�6 f \�7 6 k 31<®\�^c^ Xcbek 68<^6 b	m 6 f n
° ``6V<J6 X[f¢f _J< Xcm _a^0t f*x 6w\ Z{X[b	d z b 3 k \�^[^y\ mwX 6 fQk 3><^7 3 kDX[bvk 68<J6 b	m 6 Xcb ^�3 dgXcm�f�Xcb	m 6u\�^c^ X[bvk 68<J6 b	m 6 f
7�j f _
9h6 x jv_ Xcb 3 b 6×3><�3�_�``68<u3 k _a`�6 4�\�^ X[s k 3><^7 f n¯�$6 b	m 6 Xck _�``68<^6 Xcf \ b t k \�^[^[\ m t�Ó�3 k
X[bvk 68<J6 b	m 6�zq_a`	\�_ 7®j f _ 9h6 s j`6´_p3�_�``6ù7�\�_J68< X \�^ m 3 b	s	X _ X 3 b	f 3 b r�` Xcm `�_a`�6�_p<*je_a` 3 k _a`�6
m 3 b	f _ X _aj�6 b _ x <J6V7 Xcf 6 fAs 6 x 6 b	s n)2�\ X t�\~t X[Z \ f�s 6(³ b 6}_�``<J6V6 Z�Xcb	s	f 3 k�k \�^c^y\ m(X 6 fwÚ _a``6�t�\1<^6
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ª#N½ª Û¬cd]¦op]h|#]
o x \17h\ b \ez`3>< m 3>7 x \1< Xcf 3 b z X[f _a`�6 7
6~\ bef 9�t}r�` Xcm `�r�6 d \ X[b _�``6 Z{b 3�r�^�6 s	d 6 3 k \�_�` X[bed
k <J317 X _ f�f�X 7 X ^y\1< X _�t}_J3�\ b 3�_a`�68<�_a` X[b	d}x <^6V4 X 3�j f ^0tÅr�6w^[^ Z�b 3 r b n�o x \17�\ b \ Xcf _a``6A_�` X < s
f 3�j`< m 6�3 k 3gj�< Z{b 3�r�^®6 s	d 6�\ mwm 6 x _p6 s 9�tù2�t�\~t�\vnQ��6~\1< X[b	d _a`ª\�_¢\ir X ^ s 3~lH¼ d \c4�\~tg\�¾ Xcf ^ X[Z 6
\ m 3�ruzDr�6 X[bek 6V<�_a`ª\�_i_a`�6h\ beX 7�\�^%z>r�` Xcm `²r�6�³ b	s _p3 9h6�^ X[Z 6A_a``6 m 3�ruz Xcf _�``6 d \54�\~t�\vn
° r�3h\1< d j`7
6 b _ f \1<^6 X[b 4>3g^±4>6 s�Xcb \ b \�< d j`7
6 b _�9�t m 317 x \�< X[f 3 b r�` Xcm `Å\1<^6
?gn ° `�6 Z{b 3�r�^�6 s	d 6 3 k _a``6�3>9^�^6 m _�_J3
9;6 Z{b 3�run
/vn ° `�6 x 68< m 6 x _ X 3 b 3 kqf*X 7 X ^y\�< X _�t�n
��_ X[f _a``6 f 3gj`< m 6 3 k 3gj`< Z{b 3�r�^®6 s	d 6 3 k _�``6�<J6(^y\�_ X 3 b 9;6(_�r�686 b \ b \17 6i\ bes _�` X[b	d�f'f 3

b \17
6 s 3><�9;6(_�r�686 b \}r�3>< s \ b	s¿X _ f�s 6 b 3�_�\�_ X 3 b ¼ f \ b � b \ f \ b � beX[f \�7:9ª\ b	s `ª\�¾�nA¨�6�`	\5416
f j m ` Z{b 3�r�^®6 s	d 6�r�``6 b r�6|\1<J6¢_p3�^ s 9�t f 3>7
6'\�je_�``3>< X _�\�_ X 416 x 6V< f 3 b _a`	\�_�\ur�3>< shs 6 b 3�_p6 f
\ m ^y\ f*f 3 k 3>9��^6 m _ f 3 k \ m 6V<*_a\ X[b�s 6 f�m < Xcx _ X 3 b z	\ x	x ^ct�_�``6�r�3>< s _J3 f 3>7
6�319��^6 m _�3><�3>9^�^6 m _ f
r�` Xcm `�³	_ Xcb r X _a`}_a`	\�_ s 6 f*m < X[x _ X 3 b z	\�^c_�``3gj d `}r�6�7 Xcd `�_ b 3�_�`ª\c4>6 f 6V6 b _a``6V7 9h6 k 3><J6�n

ª#NxÜ Ý�]¦Æ�°a]
� \19 s \Þ¼Ô_p6 f _ X 7 3 b te¾ X[f _�``6Å^[\ f _ x <a\�7h\ b \²\ m(m 6 x _p6 s 9�t»_a``6 2't�\~tg\en WYX _p6V<a\�^c^ct f \19 s \
7
6~\ b	f 4>68<^9ª\�^ Z{b 3�r�^�6 s	d 6 X _ Xcf _a`�6 Z{b 3�r�^®6 sed 6u3 k 3>9��^6 m _ fis 68< X 4>6 sÑk <J3>7 r�31< s	f 3>< f 6 b �
_p6 b	m 6 f n ¸ ^c^r4168<^9ª\�^ Z{b 3�r�^®6 s	d 6A``3�r�6V4168< X[f|b 3�_�4�\�^ X[s n��$6 b	m 6 f \19 s \ezY\ f \ x <a\17�\ b \vz Xcf
s 6�³ b 6 s�Xcb _�``6:2�t�\~t�\§\ f 4�\�^ X[s 4168<J9	\�^D_J6 f _ X 7
3 b tgn�¨ 6®\ mwm 6 x _�7h\ b t§_a` X[b	dgf zKr�` X[m `År�6
`ª\c4>6 b 3�_W3>9 f 6V<^416 s 3><J_a``3�j d `�_p\19;3gje_W3 b _a``6­\�je_a`�3>< X _�t�3 k 3�_�``68< f nD¨�6­^�6~\1< b \ d 3�3 s¥s 6~\�^
k <J317 x 3 x j	^[\1<�_J6 f _ X 7
3 b tgzY` Xcf _J3>< Xcm \�^J_p<�\ s	X _ X 3 b \ b	s�f�m < Xcx _aj`<�\�^�<^6V4>6(^y\�_ X 3 b n ° ``6�^�3 dgX[m \�^
X[f*f j`6 f�X[b 4>3�^�4>6 s�X[b _�` X[f 7 3 s 6 3 k \ m �{j X < X[bedhZ{b 3�r�^®6 s	d 6�\1<^6 s	X[f*m j f*f 6 s j b	s 68< f \19 s \ezv31<
4>6V<J9ª\�^J_J6 f _ X 7
3 b tgn]µ�3>< m ^y\ f*f�X ³ m \�_ X 3 b 3 kp� \�9 s \u<^6 k 68< ¸ x	x 6 b	s	X lg�¢n

ª#NxÞ y¬U3iaÆ#T
° ``6 f _a\�_p6�3 k £�� >¦Ï�?»ß Xcf¢f \ Xcs _J3´\1< Xcf 6 k <J317
?gn ° `�6 <^6 m 3 dgb	X _ X 3 b 3 kDx <^3 x 6V<*_ X 6 f'm 317 7
3 b _p3
7�\ b t 3>9��^6 m _ f zI\ f r�``6 b r�6 f 686¥\�_a\�^[^
319��^6 m _ X[b _�``6h_�r X ^ X[d `{_®\ b	s \�<J6 b 3�_ f j`<^6�r�``6(_�``68< X _ Xcf \ 7�\ b 3><�\ x 3 f _~z f*X[b	m 6
_a\�^[^ b 6 f*f2X[f¢k 3gj b	s§X[b 9h3�_a`>n

/vn ° `�6u<J6 m 3 dgb	X _ X 3 b 3 k�x <^3 x 6V<*_ X 6 f�b 3�_ m 3>7 7
3 b _J3§\ b t�3 k _�``6u3>9��^6 m _ f zC\ f r�``6 b r�6
³ b	s�X _ s	X Ò m j	^c_¢_J3 s 6 m(X[s 6ur�``6(_�``68< f 3�j b	s�X[f 6(_J68< b \�^!3>< b 3�_wz f�Xcb	m 6 X _ X[f¢b 3�_ k 3gj b	s
Xcb 7h\ b 31<�9h6w\ f _wz	r�` X[m `Å\1<J6 b 3 b �N6�_p68< b \�^Äz`3>< X[b \�_J3>7 f zer�` Xcm `Å\�<J6�6(_J68< b \�^%n

�en�f�3 b v X[m _ Xcb	d _p6 f _ X 7
3 b tgzª\ f r�`�6 b _�r�3 m 317 x 6(_J6 b _'\�je_�``3>< X _ X 6 f­seXcß 68<¢\19;3gje_­_a``6 b \��
_�j`<J6�3 k _a`�6 f 3gj	^
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� nà�N<^<J6 d j	^y\�< X _�t�3 kJx 6V< m 6 x _ X 3 b ze\ f r�``6 b r�6 f 686�r­\�_J68<¢\ bes \1<J6 b 3�_ f j`<J6|r�``6(_�``68< X _ Xcf
<^6~\�^Äz	\ f�Xcb \�_a\ b	Z z�3><¢j b <^6~\�^Äz¬\ f¢X[b \u7 X <a\ d 6�z f�X[bem 6 X _ Xcf¢x 6V< m 6 X 416 sÅXcb 9h3�_�`

Ëvnà�N<^<J6 d j	^y\�< X _�t 3 kDb 3 b � x 6 m 6 x _ X 3 b z	r�` Xcm ` Xcf _a``6 m 3 b 4168< f 6 3 k _�``6 x <J6 m 686 s	X[bed n
� k 3 b 6�3 k _a`�6Q\�^c_p6V< b \�_ X 416 X[fJf j x	x <J6 f�f 6 s z{\ bes _�``6	7 Xcb	sÙä�X[fYX[bem ^ Xcb 6 s _J3 r­\1< s	f \ b 3�_a`�68<wz

r�6h`ª\c4>6�\ m \ f 6ù3 k j	`ª\ezW3>< m 3 b �^6 m _�j`<J6�zàr�``68<^6�r�6h_p6 b _a\�_ X 4>6(^ct¿\ m(m 6 x _A\ b \�^c_p6V< b \�_ X 416�n
° ``6 f j x	x <^6 f�f*X 3 b 3 k 3 b 6A\�^0_p6V< b \�_ X 416 X[f|s j`6®_J3�_a``6 f _p<^6 b	d _a`£3 k _�``6:3�_�``68<(n�� k]X[b \ù< X[m 6
³�6(^ s r�6 f 686h\�_�\�^[^Z3>9��^6 m _wzDr�6 m 3 b �^6 m _aj`<^6�_a`	\�_ X _ X[f \§_a\�^[^Z7�\ b \ b	s²b 3�_�\§_�\�^c^ x 3 f _~z
f�Xcb	m 6 x 3 f _ f \1<J6 b 3�_�3 k _p6 b 7
6(_�r X _a` X[b < X[m 6�³`6w^ sef n�¨©` X ^®6 Xcb _a``6 f _a\�_p6�3 kQs 3gj�9e_~zY_a`�6
_�r�3h\�^0_p6V< b \�_ X 416 f \1<^6 x <J3>9	\19	^®6 Ú	X[b _�`ª\�_�3 k j	`ª\vz�3 b 6�9;6 m 317 6 f 7
3><^6 x <J3>9	\19	^®6|_a`ª\ b _a`�6
3�_�``68<(n

¸ b 3�_a``6V< Z�Xcb	s 3 kKs 3gj�9e_ k j	^ f _�\�_p6 X[f 7 6 b _ X 3 b 6 s z m \�^[^�6 s \ b \ s `�t�\c4�\ f \�tg\ez s j`62_p3�^[\ x	f 6
3 k 7
687
3><*t�nu��3gj`9e_ X[f _�``6 X 7 x 6�_aj f _p3 Xcb 416 f _ X[d \�_ X 3 b z k 31< X _ m <^6~\�_J6 f \ s 6 f*X <^6 k 3><�r�`ª\�_
X[f'b 3�_ m 3 dgb	X[· 6 s n'��_ x <J6 m 6 s 6 f�X[bvk 68<J6 b	m 6�zI_�``3gj d ` b 3�_ x 6V< m 6 x _ X 3 b 31<�4168<J9	\�^ Z{b 3�r�^®6 s	d 6�n
��3gj`9v_�6 bes	f r�``6 b 3gj�< Z{b 3�r�^®6 sed 6�9h6 m 3>7
6 x <^6 m(X[f 6�n]��3gj`9e_ X[f­b 3�_2_p3 9h6 m 3 bek j f 6 s r X _�`
68<^<J3>< f 3�^�3 b	d \ f r�6 Z{b 3�r _a`ª\�_¢r�6 s 3 b 3�_ Z{b 3�r _a`�6 b \�_aj`<^6�3 k _�``6�3>9��^6 m _ k 3>< m 6V<*_a\ X[b z
r�6A`ª\c4>6A_p<*j`6 Z{b 3�r�^®6 s	d 6u3>< x <a\�_�tg\�tg\en¥��3gj`9e_ Xcf�Xcb	m 3>7 x ^�6(_p6 Z{b 3�r Z 6 sed 6�zJr�` X ^�6 6V<J<J31<
X[f2k \�^ f 6 Z{b 3�r�^�6 s	d 6�n

ª#N�å æ.V1V1UWV
�Z<a\17�\Åz�31<$4�\�^ XcsÅZ{b 3�r�^®6 s	d 6�z X[f�s	Xcf _ X[b	d j X[f `�6 sÅk <^3>7 s 3gj`9e_�¼ f \17 f \~tg\�¾�\ b	s 6V<J<^3 b 683�j f
Z{b 3�r�^®6 s	d 6�¼�4 X[x \1<*tg\�tg\�¾�z>r�`�68<J6A_�``6 X[s 6w\ f�s 3 b 3�_�^®6w\ s _p3 f j mwm 6 f�fUk j	^Q\ m _ X 3 b nu��^c^[j f*X 3 b	f
\ b	s `ª\�^[^[j mwX[b \�_ X 3 b	fJk \ X ^{_p3�<J6w\�^ Xc· 6­_�``6 X <�6 bes	f z X ns6�n s 3 b 3�_ k je^c³ª^�_a``6�6�l x 6 m _�\�_ X 3 b	f <^3gj f 6 s
9�t�_a`�687�nq¨ 6�9;6 m 3>7
6 m 3 b	f*mwX 3gj f 3 k 68<J<^3><Õç*r�``6 b _a``6 s 6V7h\ b	s	f 3><Z3gj`< Xcs 6~\�^ x \ f _Q\1<J6 b 3�_
7
6(_�9�t´_�``6 x <J6 f 6 b _wn]¨�6 f 686�\ir�` X _p6�3>9��^6 m _2\ b	s _a\ Z 6 X _]_J3�\ f�X ^±4>6V< x	Xcm�ZAX _]j x \ b	s ³ b	s
X _�_J3 9;6 xeX 6 m 6 3 kàf `�6w^[^Än ° ``6 b 6�r 6�l x 6V< X 6 b	m 6 3 k _a``6 f ``6(^[^ m 3 b _J<a\ seX[m _ f _�``6 6�l x 6 m _a\�_ X 3 b
3 kIf�X ^�4>6V<wn ¸ mwm 3>< seX[b	d _p3�Æ�\�_ f t f t�\ b \èÎ ¡qØ Õ�?JÒ[Ö¢Ö � ?àÕ�Ö�Ò £�� Ï Ù ? Ý > �¢�� -��¡¢�[��£�¤�� Ò[Ö~? Øª�'¡ Ý �� �¤
ÕBA�A Ý ��Ø Õ   Ö�Ò ��  E  -� ?�? Øª��� ÏKé � ÛB?BÎ�n � je_Q\�^[^�68<J<^3 b 6V3gj f�m 3 dgbeX _ X 3 b `ª\ f]f 317 6�9ª\ f*X[f�X[b <J6w\�^ X _�tgn
Æ�\�_ f t�\~tg\ b \ f \~t f Î+C �´¡ Ý �� �¤ ÕBA�A Ý ��Øª��  Ö�Ò ��  Ò[Ö ��  ?ÄÒ Ý ��� Ù Ï�Õ�Ö ���[� Ö�Ö^Î�n

ª#Nxê ë�]¦V1´r]u]h|a°íìî]h°#]
� b�° \�< Z \ez>3>< X[b	s	X <J6 m _ x <J3�3 k z�r�6 f _�\�<*_pr X _�`A\�r�<J3 b	d \ f�f j`7 x _ X 3 b \ b	s�f `�3 r»``3�r X _à^�6~\ sef
_p3h\19 f j`< s	X _ X 6 f n�� k _�``6 f 3gj	^Yr�68<J6 b 3�_$6(_p6V< b \�^%z X _�r�3�j	^ s�b 3�_�9;6¥\19	^®6u_p3 6�l x 68< X 6 b	m 6®_a`�6
k <�j X _ f 3 k-X _ f \ m _ X 3 b	f z�j b	s 6V< d 3�<J6V9 X <U_a`u3><]\�_�_�\ X[b <^6w^®6w\ f 6�nà��_ X[f _a``6V<J6 k 31<J6�6(_J< b \�^Än ° \1< Z \ Xcf
\�_�t x 6�3 kIXcbek 68<^6 b	m 6 s	X[f _ Xcb	m _ k <^3>7#3�_a``6V<q_�t x 6 f z f�Xcb	m 6 X _ Xcfàb 3�_Z9	\ f 6 s 3 b \ b t x 6V< m 6 x _ X 3 b n
��_u^®6w\ s	f�Xcb	s	X <^6 m _a^ct§_J3 < X[d `�_ Z{b 3�r�^�6 s	d 6�n®Æ�\�_ f t�\~tg\ b \�_�` X[beZ�f _�`ª\�_ X _ s 3�6 fub 3�_ dgX 416Aj f
s 6�_p68<^7 Xcb \�_J6 Z{b 3�r�^®6 s	d 6�zg_a``3gj d ` X _D_J6w^[^ f j f _a`	\�_q_�``6�3 xex 3 f*X _J6�3 k \ f j dgd 6 f _J6 sAx <^687 X[f 6 Xcf
X 7 x 3 f�f*X 9	^�6�n ° \1< Z \ X[f]b 3�_�9�t X _ f 6w^ k \ f 3gj�< m 6$3 k 4�\�^ X[s�Z{b 3�r�^®6 s	d 6jï�z�_a`�3gj d ` X _ X[f 4�\�^[j	\19	^®6
\ f�f j dgd 6 f _ Xcb	d `{t x 3�_a`�6 f�Xcf n
Æ�\ s \�3>< s	Xcf�m j f�f*X 3 b z x <^3 m 686 s	f 9{t:7 6w\ b	f 3 k _a``6 k <^686�j f 6�3 kKf tv^c^®3 d�X[f 7 f \ bes \ X 7 f \�_p_a`�6
ð È ­J«;¬�¯®´p«N²V©�¬�¯®¥Nªp¦W°FªpµZ©�¥N´pªpµ	º!§�ªpµ�§�©�¬®­p«hº!§�ªpµ¢¬�­_°i¬�¨]°Fª	«�ºv³p¯®°F¨]«e«{ñ�´_°�Ì�Ì ¸Z¦N¯®«]°i¬`¬�­p§�ªp¦N©`°Fªpµ	©®ºf°�Ì�Ì Í@·1¸¢¶�ò^°Fºv´p«FÌ
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\ f*m 68<U_�\ Xcb 7
6 b _�3 k _J<�je_�`>n � je_ X _	3 k _p6 b�s 6 d 6 b 68<a\�_p6 f�X[b _J3 7
68<^6�r�<�\ b	d ^ X[b	d ¼!��\�^ x \�¾�z�r�` X[m `
\ X 7 f \�_�6 ß 6 m _�3><�4 X[m _J3><*t�\ b	s§m \c4 X ^p¼�4 X _a\ b	s \�¾�zvr�` Xcm ` s 6w^ X[d `�_ f­X[b}m < X _ X[mwXcf 7 k 3>< X _ f 3�r b
f \ Z 6�n � j m `H\ k je_ X ^®6 s	Xcf�m j f�f*X 3 b�m \ b 9;6 x je_�\ b 6 bes _p3ù9�t m 3 b 4 X[m _ X[bed _a`�6:3 x	x 3 b 6 b _�3 k
` Xcf 68<J<^3><'\ b	s}k 3>< mwX[bed ` X 7¶_J3´\ mwm 6 x _ s 6 k 6w\�_p6�n

ª#Nxü ýÄ«�opUWV1X
¸ ^c^ Z{b 3�r�^�6 s	d 6 X[f2s	X 4 X[s 6 s�X[b _p3 x <J6 f 6 b _a\�_ X 4>6 m 3 dgb	X _ X 3 bef ¼ \ b j`9	`ª\c4�\�¾�zvr�` X[m `§\1<^6 b 3�_�<J6��
x <^3 s j m _ X 3 b	f 3 k-k 31<J7
68< f _a\�_p6 f 3 kYm 3 b	m(X 3gj f*b 6 f*f ze\ b	s <^6 x <^6 f 6 b _�\�_ X 416 m 3 bedgb	X _ X 3 b ¼ f 7
<*_ X ¾�z
r�` Xcm ` <^6 m \�^[^ x <J6V4 X 3gj f 6�l x 68< X 6 bem 6 f'X[b _J3 m 3 b	f*mwX 3gj f�b 6 f�f n­� k r�6 6�l m ^[j s 6�7 6V7 3><Ut Z{b 3�r�^4�
6 sed 6�zC_a``6
6 b _ X <J6 x \ f _¥r X ^[^ s <^3 x 3�je_ 3 k _a`�6´³�6(^ s 3 k ±�«^V1T�Q{T1ia°#« nÅ� 6V7 3><Ut Z{b 3�r�^®6 sed 6
X[f 9ª\ f 6 s 3 b <^6 f�Xcs jª\�^>_J<a\ m 6 f ¼ f \�7 f*Z \�<a\1��\ b tg\�¾�n�� 687
3><*t Xcf|s 6�³ b 6 s \ f Î £ > � ? � ÕîA � ÛB> Ð
� Ò Õ Ý Û ��  ?%Õ�ÛB? ��� ? Øª� Ö � > �v¡ Ò)? Ø ? Øª� Ó´Õ   Õ�Ö'Õ  K£ ? Øª� ? Ý Õ�Û �¢�[�F� ?dÏ Ù ? Øª� A Ý ��� Ò � >�Ö �ºþ A � Ý Ò ��  Û � Î�n

��_ X[f�f 3>7
6(_ X 7
6 f�f \ Xcs _p3)9;6 m \�j f 6 s½f 3g^®6(^ct 9�t»_�``6 X 7 x <^6 f�f*X 3 b ¼ f \17 f*Z \1<a\17�\�_J<a\��
��\ b t�\g¾�zI\ b	s _�`{j f|seX[f _ X[b	d j X[f ``6 s§k <J3>7 <^6 m 3 dgb	X _ X 3 b ¼ x <a\�_�t�\19	` X � b \�¾�n­¨©` X ^®6�_a``6 X 7 x <^6 f �
f�X 3 b�X[f _�``6 X 7
7 6 s	X \�_J6 m \�j f 6 3 k _a``6 <^6 m 3�^[^®6 m _ X 3 b zp_�``6 x 6V< m 6 x _ X 3 b 3 k _�``6 X[s 6 b _ X _�t 3 k
_a`�6 x <J6 f 6 b _�3>9^�^6 m _¢r X _a` f 3>7 6�_a` Xcb	d 6(^ f 6 Xcf _a`�6 m \�j f 6�3 k <J6 m 3 d�b	X _ X 3 b n ° ``6�2'tg\�tg\ s 3@6 f
b 3�_�\ s 7 X _$7 6V7 3><UtÑ\ f \ f 6 x \1<a\�_p6 f 3�j`< m 6u3 k�Z�b 3 r�^�6 s	d 6�z f�Xcb	m 6¥r�6A`ª\c416 XcbÑX _ b 3�_u\ b t
m 3 dgb	X _ X 416 Z{b 3�r�^®6 sed 6�3 k 3>9��^6 m _ f z�9	je_�3 b ^0t�\:<^6 x <^3 s j m _ X 3 b 3 k \ x \ f _�6�l x 68< X 6 b	m 6 X[b _a`�6
f \�7 6 k 3><J7 \ bes 3>< s 68< Xcb r�` X[m ` X _ 3 bem 6 6�l Xcf _J6 s Xcb _a`�6 x \ f _A\ bes `ª\ f¥b 3�r m 6~\ f 6 s _J3
6�l Xcf _~n ° ``6$4�\�^ X[s	X _�t 3 k <J6V7 6V7:9h6V<J6 s�Z{b 3�r�^®6 s	d 6 s 6 x 6 b	sef 3 b _a`ª\�_�3 k _a`�6 x <^6V4 X 3�j f 6�l x 6��
< X 6 b	m 6�z-r�` X[m ` X[f <J6 x <J3 s j m 6 s n � 3>7
6®^�3 dgXcmwX \ b	f�X[b	m ^[j s 6 <J6V7 6V7:9h6V<J6 s�Z�b 3 r�^�6 s	d 6�j b	s 6V<
4�\�^ XcsÑm 3 dgb	X _ X 3 b r�``6 b _a`�6A^y\�_*_p68< X[f�s 6(³ b 6 s \ f�Z�b 3 r�^�6 s	d 6�r�` X[m ` X[f�b 3�_ m 3 b _J<a\ seX[m _J6 s z
x 68< m 6 x _ X 3 b 3 k _�``6 f�X[d�b \ b	s _a``6
<J6 f _�¼ ^ X[b	d \ s	X � b \ b \�¾�\1<^6 b 3�_ x <J6 f 6 b _A\�_ 3 b 6�\ bes _a`�6
f \�7 6�_ X 7
6�n

ÿ î ( �Oï  ��! �� î ( �r���` ��N Ä ( � R (  ��`�%�!�]T�� ���¬T%�

° ``6 2'tg\~t�\A_a``6V3><*tù3 kqx `{t f*X[m \�^-r�31<�^ s z X[b <^6 f�x 6 m _�3 k _a``6 f 6i\ b	s 3�_�``68< m 3>7 7
6 b _J6 s§f j`9��
�^6 m _ f z Xcf _a``6 f \�7 6�\ f _�`ª\�_�3 k _a``6AÆ�\ Xcf 6 f�X[Z \en ° `�6�Æ�\ X[f 6 f�XcZ \�_�``683><UtgzYr�` Xcm ` Xcf \ 7
3><J6
s 6�_�\ X ^®6 s \ m(m 3gj b _u3 k _a``6 f j`9^�^6 m _wz X[f \ mwm 6 x _J6 s 9�tH_a``6ù2'tg\�tg\�\ f®f \17�\ b \�_a\ b _p<a\ 3><¥\ b
\�^c^ X 6 s _a`�683><Ut m 3>7
7
3 b _p3A_a``6 2�t�\~t�\�\ b	s _a``6�Æ�\ Xcf 6 f�X[Z \ f t f _p687�n

� �������%"$�%�uP��]T Á �CT�N �	���Ç�FÄ�� 

�^� �f���¢Ä`�����

2'tg\~t�\ x ` X ^®3 f 3 x `�t§``6V<J6 s 6~\�^ f r X _�`�_�``6 <^6~\�^ b \�_�j`<J6 3 k _�``6 f 6w^ k \ b	s _�``6¥r­\~t Xcb r�` X[m `
``6u`ª\ f _J3�\�_�_�\ X[b _a`�6ije^c_ X 7h\�_p6�<^6~\�^ X _�t 3 k ^ Xck 6�n

� î ( �Oï  ��! �� î ( �r�QT%���	 

� b _�``6 2't�\~tg\�� � jv_p<a\¿r�6�³ b	s f ``3><U_ù9	jv_ù6�l x ^ X[m(X _�<^6 k 68<^6 b	m 6�_J3 ��3 s n ° ``3gj d ` X[b _a`�6
Æ�\ Xcf 6 f*X[Z \�� � je_p<�\u_�``68<^6 XcfQb 3 6�l x ^ X[mwX _�7 6 b _ X 3 b 3 k ��3 s 9�t b \17
6�z{t>6(_Q_a``6 m 3>7
7
6 b _�\�_J3>< f
X[b _J68< x <J6(_ f 317 6 3 k _a``6 f je_J<a\ f \ f <J6 k 68<J< X[b	d _p3 ��3 s n � je_´_a``6�^y\�_p68<
2�t�\~t�\��%Æ�\ X[f 6 f*X[Z \
f�m `�3@3g^ d�X 4>6 f j f \ b 6(^y\19;3><�\�_p6h_�``6831<*t 3 k ��3 s \ b	s�m 3 b	b 6 m _ f´X _Ar X _a`¯_a``6 s 3 m _J< Xcb 6×3 k
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^ X 9h6V<a\�_ X 3 b n ¸ mwm 3>< s	Xcb	d _p3}_a`�6 f 6A_�` X[b	Z 68< f zJ_a``6 Xcb	s	X 4 Xcs jª\�^ f 6w^ k­m \ b \�_�_a\ X[b _J<�j`6 Z{b 3�r�^4�
6 sed 6:3 k <^6~\�^ X _ X 6 f \ b	s zI_a`�<J3gj d ` X _wzK_�``6 f _a\�_p6 3 k ^ X 9h6V<a\�_ X 3 b 3 b ^ct 9h6i_a``6A��<�\ m 6 3 k ��3 s n
¨ X _�``3gje_­��3 s q f]d <�\ m 6 b 6 X _a``6V<p_a``6�_p<*j`6 Z{b 3�r�^�6 s	d 6$3 k _�``6 m \�_J6 d 3>< X 6 f 3 k>x ` X ^®3 f 3 x `�t b 3�_
_a`�6i` X[d ``6 f _�6 b	s 3 k ^ X 9;68<a\�_ X 3 bhX[f \�_�_�\ X[b \19e^®6�9�t§\ b t X[b	s	X 4 X[s jª\�^v9;6 X[bed 3 k _�``6�r�31<�^ s n � 3
�{j`6 f _ X 3 b	f _a`ª\�_|\1<^6�Âì¨©`ª\�_ Xcf ��3 s¬« �$3�r s 3´r�6 Z{b 3�r _�`ª\�_���3 s 6�l Xcf _ « ¸ <^6i\ b	f r�68<^6 s
X[b§s 6�_�\ X ^%n

2$3�r 7
3><^6 X 7 x 3><U_�\ b _p�{j`6 f _ X 3 b r�` Xcm ` b \�_�j`<a\�^[^ct¥\1< X[f 6 f ``68<^6 X[f _a` X[f ÂC¨©`	\�_Q\1<J6¢_a`�6
x <^3@3 kFf]k 3><]_a``6�6�l X[f _p6 bem 6�3 k ��3 s¬« n ° ``6�2't�\~tg\���Æ�\ Xcf 6 f�X[Z \®`	\5416�_p3¥_a``6 X < m <J6 s	X _­\ b \�<J<a\~t
3 k]x <^3@3 kFf r�` X[m ` Xcb	m ^cj s 6A\�^®7
3 f _�\�^[^J_a`�6A\1< d j`7 6 b _ f�dgX 4>6 b�X[b _a`�6®¨ 6 f _J68< bHx ` X ^®3 f 3 x `�t
k 3><|��3 s q f 6�l X[f _p6 b	m 6�n ° ``68<^6�\1<^6¥\ f 7�\ b t�\ f _p6 bÅx <^3@3 kFf ze3 k 7
3><J6 X 7 x 3><*_a\ b _�\1<^6 7
6 b �
_ X 3 b 6 s `�68<J6�Â

° ``6èf2\�j f \�^ ¸ < d j`7 6 b _~z ° ``6�\�< d j`7
6 b _ k <J3>7 ¸ s < f _�\ez ° ``6�\�< d j`7
6 b _ k <J3>7�_a`�6
¸ jv_a``3>< X _a\�_ X 4>6 b 6 f�f 3 k _�``6 �vm < X[x _�j`<J6 f z ° ``6p_p6 f _ X 7 3 b t�3 ke� <�je_ X z ¸ b _ X ��_�``6 Xcf _ X[m ¸ < d j�7 6 b _ f
\1<^6¥\�^ f 3 Xcb	m ^cj s 6 s `�68<J6�n

� ' �����JT*P��������

° ``6�4�\�^cj`6�3 k _a``6�2�t�\~t�\ � t f _p687¦^ X 6 f 6 f�x 6 m(X \�^c^ct X[b¥X _ f 7
6(_a`�3 s 3�^®3 d t�31<D_a`�683><Ut 3 k¬Z{b 3�r�^4�
6 sed 6�3 b r�` Xcm ` X _Z9	j X ^ sefqX _ fqx ` X ^®3 f 3 x `�t�npÃ b 6�3 k _a`�6 m `ª\1< d 6 f \ d \ X[b	f _p� b	s	X \ b�x ` X ^®3 f 3 x `�t
X[f _�`ª\�_ X _ X[f 9ª\ f 6 s 3 b <J6(^ X[d�X 3gj f \�je_�``3>< X _�t}\ bes�Xcf _a``6V<J6 k 3><J6 s 3 d 7h\�_ X[m \ b	s§b 3�_ m < X _ X[m \�^%n
° ``6 2'tg\�tg\ x ` X ^®3 f 3 x `�t Xcf \ f _�\ bes	X[b	d <J6 x j s	X \�_ X 3 b 3 k _a` Xcf¢m `ª\1< d 6�n ° `�6 2�t�\~t�\h\ x	x ^ X 6 f
_a`�6×7 6�_a``3 s 3 k ^®3 dgX[m \�^ m < X _ XcmwX[f 7�_p3 f 3�^�4>6�_a``6 x <^3>9	^�687 f 3 k ^ X0k 6�\ bes <J6~\�^ X _�t�n���_ X[f 9{t
7
6~\ b	f 3 k \ f 3gj b	s ^�3 dgX[m _�`ª\�_ X _�_p< X 6 f _J3�³ b	s 3gje_´_a``6§_p<*je_a`Þ\ b	s s 6 k 6 b	s X _�\ d \ Xcb	f _
``3 f _ X ^®6 m < X _ XcmwXcf 7�n ° ``6 x ` X ^�3 f 3 x ` X[m \�^ x 3 f�X _ X 3 b	f 3 k 2'tg\~t�\ X[fQf \ Xcs _J3 9;6�^®3�r�68<�_a`ª\ b _a`ª\�_
3 k _�``6 � \ b	Z `�t�\£3><¥_a``6hÆ	6 s \ b _�\vn ° ` X[f 9;6 m 3>7 6 f 7h\ b	Xck 6 f _®r�`�6 b _�\ Z 6h_a`�6�_a``6V3><*t�3 k
X[bes	X 4 X[s jª\�^ f 6w^ k \ bes�d 3 s n

µ X[b \�^[^0t�Æ�\�_ f tg\�tg\ b \ f \~t f � Xcd ``6 f _ d 3@3 s�X[f \�_�_a\ X[b 6 s 3 b ^ct²r�``6 b 3 b 6�`	\ f < X[d `�_�^ct
j b	s 68< f _p3�3 s

� ° `	\�_Qr�` X[m ` Xcf ³	_Q_p3 9h6 s	X[f*m \1< s 6 s ¼ f j ß 6V< X[bed \�^�3 b	d r X _a` X _jq f�m \�j f 6 f2Xcb _�``6 f `ª\ x 6
3 k \c4 X[s tg\�\ b	s§X _ f 6 ß 6 m _ f

� ° `	\�_¢r�` X[m ` x je_ f \ b 6 b	s _J3 f j ß 68< X[b	d z X[b 3�_a`�68<¢r�31< s	f �Ut�\ b \�¼ Z{b 3�r�^®3 s	d 6�¾
� ° `�6 7
6~\ b	f 9{t²r�` X[m ` s	X[f _p<*j m _ X 3 b 3 k|f j ß 68< X[b	dHXcf \ mwm 3>7 x ^ X[f ``6 s z�¼ x ` X ^�3 f 3 x ` X[m \�^
_J<J6w\�_ Xcf 6�¾

� ��3�\�^K_p3�9;6¥\�_�_�\ X[b 6 s 31<¢` X[d `�6 f _ d 3�3 s
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� b _a``6i` X[f _p3><Ut×3 k ¨ 6 f _J68< bÅx ` X ^�3 f 3 x `�thr�6¥³ b	s _a`	\�_'`�j�7h\ b�Z{b 3�r�^®6 s	d 6¥\19h3�je_�6~\ m ` 3 k
_a`�6 s	Xcß 68<^6 b _ x <J319	^®6V7 f 7
6 b _ X 3 b 6 s \19;3�416�9h6 d \ b _p3 d <^3�ruz X _�9;6 m \17
6 X 7 x 3 f*f�X 9	^®6 k 3><à_a`�6
f \�7 6�7�\ b _p3 f _aj s t 6V4168<*t{_�` X[b	d \19;3gje_�6V4168<*t x <^3>9	^�687�nQ� X 4 X[f�X 3 b 3 k ^y\19;3gj`<�31< f�x 6 mwX \�^0�
X[· \�_ X 3 b 9h6 m \17
6 b 6 m 6 f�f \1<*t \ b	s \ d <J3gj x 3 k 7
6 b�s 6V413�_p6 s _a``6V7 f 6w^�416 f _J3Ñ\ x \1<*_ X[m je^y\1<
x <^3>9	^®6V7 31<]\ k 6(r m 3 b	b 6 m _J6 s�x <J3>9e^®687 f n ° ``6V<J6 m \17
6 X[b _J3�6�l X[f _p6 bem 6�3 kKs	Xcß 68<^6 b _ f�x 6 m(X \�^
f�m(X 6 b	m 6 f ^ XcZ 6i�p`{t f*X[mwf zkf­``6V7 Xcf _J<*tgz � 3�_�\ b tgz ¸ f _p<^3 b 3>7®t�zI��6V3g^®3 d t§\ b	s�f�X 7 X ^[\1< f*mwX 6 b	m 6 f
_p3�3 Z j x 6w\ m `�\ f�x 6 m _u3 k _�``6hr�3><�^ s 3 k�b \�_�j`<J6�n��p`�t f*X 3g^�3 d t�z ¸ b \�_p3>7®t�\ bes _a``6 3�_a``6V<
7
6 s	Xcm \�^ f�m(X 6 b	m 6 f�s 6V413�_p6 s _a``6V7 f 6w^�416 f _J3�_a`�6 s	Xcß 68<^6 b _ x <J3>9	^�687 f 3 k _a``6¥`�j�7h\ b 9h3 s tgn
� f t m ``3g^�3 d t£9;6 d \ b _p3 f _�j s tÑ_�``6 x <J3>9e^®687 f 3 k _a`�6´`{j`7�\ b 7 X[b	s n ° ``6 s 6(_a\ X ^�6 s�f _aj s t
3 k 7h\ b t 3 k _�``6 x \1<*_ X[m j	^y\1< x <J3>9e^®687 f r X _�`�r�` X[m ` x ` X ^�3 f 3 x ` X[m \�^ f*x 6 m j	^[\�_ X 3 b 3>< XcdgX[b \�^[^ct
f _a\1<*_J6 s 9h6 m \17
6�_a`{j f _�``6 f j`9^�^6 m _U�N7�\�_�_J68<�3 k _a`�6 f*x 6 mwX \�^ f�m(X 6 b	m 6 f n��p` X ^�3 f 3 x `�t²_a`�6 b
9;6 d \ b _J3 s 6 x 6 b	s 3 b _�``6�<J6 x 3><U_ f 3 k _�``6 X[b 4>6 f _ X[d \�_ X 3 b 7h\ s 6�9�t�_a``6 s	Xcß 68<^6 b _ f�m(X 6 bem 6 f z
_p< X 6 s _J3�j b	s 68< f _a\ b	s _�``6 X <�7 6w\ b	X[bedgf \ b	s�X 7 x ^ Xcm \�_ X 3 b´m < X _ X[m \�^[^ct�z	\ bes j	^0_ X 7h\�_J6w^0t´_�``6 f 6
<J6 f j	^0_ f�X[b j bes 68< f _�\ b	s	X[bed _�``6 d 6 b 6V<a\�^ b \�_aj`<^6�3 k j b	X 4168< f 6��F7h\ b z b \�_aj�<J6i\ b	s§d 3 s n

° ``3gj d `�9ª\ f*X[m®x <J3>9	^�687 3 k]x ` X ^�3 f 3 x `{t§`	\5416:9;686 b _�``6 f \17
6 Xcb _a`�6}�]\ f _�\ f�Xcb _a`�6
¨�6 f _´\ b	s _a``6 m ` X 6 k|f 3�^[je_ X 3 b	f `ª\c4>6 f _J< XcZ�Xcb	dÑf*X 7 X ^y\�< X _ X 6 f zYt>6�_A_a``6×7
6(_�``3 sef 3 k'x ` X ^®3��
f 3 x ` X[m \�^r6 b �{j X <*t s	Xcß 68< X[bÅm 68<U_�\ Xcb <J6 f�x 6 m _ f \ b	s _�``6 x <^3 m 6 f*f 6 f 3 k _a``6 s 6V416w^®3 x 7 6 b _�3 k
x ` X ^®3 f 3 x ` Xcm \�^{_a`�3gj d `�_
	�\�^ f 3�4�\1<Utgnà� b	seX \ bAx ` X ^®3 f 3 x `�t s	X[f*m j f*f 6 f _�``6 s	Xcß 68<^6 b _ x <^3>9	^®6V7 f
3 k � 6(_�\ x `�t f*X[m(f zW�à_a` Xcmwf z W 3 dgXcm�� zv� f t m ``3g^�3 d th\ b	s � xeX[f _J687
3g^®3 d tgz�9	je_ d 6 b 68<a\�^[^ct X _ s 3@6 f
b 3�_ s	Xcf�m j f�f _a`�687 f 6 x \1<�\�_p6(^ctgn���4>6V<*t x <^3>9	^®6V7 Xcf¢s	X[f*m j f*f 6 s 9{th_a``6u� b	s	X \ b�x ` X ^�3 f 3 x ``68<
k <J317ô\�^[^ x 3 f�f�X 9	^®6u\ x	x <J3g\ m ``6 f ze7 6�_�\ x `�t f�Xcm \�^Äz�6(_�` X[m \�^%zv^®3 dgXcm \�^Äz xef t m ``3g^�3 dgX[m \�^Y\ bes 6 x	X[f �
_p6V7 3�^®3 dgXcm \�^Än ° ` X[f�Xcf _�``6:7�\ X[b�s	X[f _ X[bem _ X 3 b 9;6(_�r�686 b � b	s	X \ b �p` X ^�3 f 3 x `{tÅ\ b	s ¨�6 f _p6V< b
�p` X ^�3 f 3 x `�t X[b _�``6 X <�<J6 f*x 6 m _ X 4>6¥\ x	x <J3�\ m `�6 f _p3A_a``6 x <^3>9	^�687�n

¨ 6�³ b	s _a`ª\�_u7h\ b t�3 k _�``6 x <^3>9	^®6V7 f 3 k�m 3 b _J687 x 3><�\1<*t¿¨�6 f _J68< b x ` X ^�3 f 3 x `{t²\1<^6
s	Xcf�m j f�f 6 shXcb � bes	X \ b�f t f _p6V7 f 3 kIx ` X ^�3 f 3 x `�tgn � 6 f�Xcs 6 f z�r�6�³ b	s _a`ª\�_ Xcb	s	Xcd 6 b 3�j fpf�m ``3�^y\1< f
r X _�`�\Å_a``31<J3gj d ` _p<a\ X[b	Xcb	d z�6�l m ^[j f*X 416w^ct X[b � bes	X \ b¯x ` X ^�3 f 3 x `{t�z�\1<J6}\�9	^®6h_J3 s 6~\�^�6V416 b
r X _�`�\19 f _J<�j f 6 x <J3>9	^�687 f 3 k ¨ 6 f _p6V< b�x ` X ^�3 f 3 x `�thr X _�` f j`< x < Xcf�X[bed´f*Z{X ^[^Än

� k _a``6 3 x 6 b	b 6 f�f 3 k 7 Xcb	s zJ_a``6hr X ^[^ X[b	dgb 6 f�f _J3Å^ Xcf _J6 b _J3År�`ª\�_ 3�_a`�68< f `ª\c4>6�_J3 f \~t�z
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