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]9^`_ a a b c d e d _ fhgji`c b a b g?d b ^jk fhcli`e?c d _ ehmNk n`m oNm m pBb ghd
f?kqd r`bLc b sRn`_ c b pBb g?d alk fhcXd r`bL^`b thc b bLf?k

u fhv?d fhclw g`thb g`_ xhc

u b i`ehc d pBb ghdAf?kGyje?d r`b pBe?d _ z ehm[{Rz _ b g`z b a
| r`bL}.f?c ~lb th_ e?gjw g`a d _ d nRd bLf k | b z r`g`f?m fht �



� n`g`g`ehc | e?c ehm ^`a b g
u b i`e?c d pBb g?dAf?kGyje?d r`b pBe?d _ z ehm[{Rz _ b g`z b a
| r`bL}.f?c ~lb th_ e?gjw g`a d _ d nRd bLf k | b z r`g`f?m fht ��� } |����
| r`b��.g`_ 	hb c a _ d �jf k | c fhg`^`r`b _ p
� �.}Aw |��
}�� 
 ����� | c fhg`^`r`b _ p��N}Afhc ~Xe �

yje?d r`b pBe?d _ z aA{Rn���� b z d��Xm e?a a _ oNz e d _ fhg�� � ����� � � ��
 � �����! �� � ��"�����"�#�� ����$�� %���������
 %���������
 ]���"
& b a b e?c z r0b 'RiJf?a _ d _ fhg(�
��� & e?g`^`fhp fhiNb c e d fhc alehg`^jb sRn`e d _ fhg`a �(��� {Rz r`c )f?^`_ g`thb cAf?iJb c e?d f?c �
��� u _ a fhc ^`b c b ^ja �Ra d b pBa �*��� u _ +Jb c b g`z bLf?iJb c e?d f?c a �("�� ,Gc t?fR^`_ z.d r`b fhc ���

| e?c ehm ^`a b g(� � n`g`g`e?c �-� �� ����
{RiNb z d c ehmJd r`b fhc �je?g`^0c e?g`^`fhp f?iJb c e?d f?c a �
| r`bLb g`b c t?�ja iNb z d c n`p f kqd r`bLsRn`e?ghd n`p b m b z d c f?g0_ g=eB^`_ a fhc ^`b c b ^ja fhm _ ^(�
w g`z m n`^`b aloNthn`c b a �*�`_ �`m _ fht?c ehi`r`_ z ehmNc b k b c b g`z b a �Jehg`^j_ g`^`b '*�
w {�%l}.$�� � 
���� � � ����� � "
w {`{R}.��$���� � ����
��

z/ � n`g`g`ehc | e?c ehm ^`a b g�� �����
0 c _ g?d b ^j_ gj}.f?c ~le �
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| r`b0shn`ehg?d n`p�pBb z r`ehg`_ z a=f kLehg&b m b z d c fhg&pBf 	R_ g`t1_ gWe1a fhm _ ^W_ a d r`b0a d e?c d _ g`t1iNfh_ g?dBk f?c d r`_ a
~lf?c v�� | r`b�%Xm fRz r=d r`b fhc �=k f?clb m b z d c fhg`al_ g=eBiNb c k b z dAz c �`a d e?m[_ althb g`b c e?m _ � b ^=d f _ g`z m n`^`b.c e?g`^`fhp
^`b 	`_ e d _ fhg`a �Ra n`z r=ehaX_ pBi`n`c _ d _ b a � | r`_ aXb 'Rd b g`a _ fhg=pBe �Bt?_ 	hbAe �Nb d d b cGd r`b fhc b d _ z e?mNn`g`^`b c a d e?g`^`_ g`t
f kqd r`bLb m b z d c f?g`_ zLi`c f?iJb c d _ b alf?kFa f?m _ ^`a �
| r`b pBe d r`b pBe d _ z e?mqpBfR^`b m al~Ar`_ z r)e?c _ a b e?c b ehm a f=f kX_ ghd b c b a d.k fhcA~Xfhc v?b c aL_ g0d r`b oNb m ^%f kXi`n`c b
pBe d r`b pBe d _ z a � | r`bAi`r?�`a _ z ehm`f��`a b c 	?e��`m b aGe?c blc b i`c b a b ghd b ^ �?�Ba b m k eh^ � f?_ ghd �hm _ g`b ehcqfhiNb c e d fhc aFe?z d �
_ g`t._ gBe � _ m �Jb c dGa i`e?z b � | r`bAf?iJb c e?d f?c aG_ g sRn`b a d _ fhg ehc bl^`_ +[b c b g?d _ ehmRfhiNb c e d fhc aq~A_ d rBz fRb 
Bz _ b ghd a
~Ar`_ z r _ g a fhpBbla b g`a bAz f?ghd e?_ g d fRfLp n`z rB_ gRk fhc pBe d _ fhg.d f��JbXd c e?z d e��`m b��F]&k c n`_ d k n`mRehi`i`c f?ehz r��"_ g
e?g`ehm f?t?�j~A_ d r0d r`b pBfhc e?mq_ g%a d e?d _ a d _ z ehmqpBb z r`ehg`_ z a �"_ aAd f=d n`c g0d fjeja d e d _ a d _ z e?mq^`b a z c _ iRd _ fhg%f k
d r`bXz fRb 
Bz _ b ghd a � | r`blc b a n`m dG_ aqe.m _ g`b ehc[c ehg`^`f?p9fhiNb c e d fhc � | r`blt?b g`b c ehmRa d n`^R� f?kNm _ g`b e?cqc e?g`^`fhp
f?iJb c e?d f?c al_ ala d _ m m[_ gj_ d al_ gRk e?g`z ���
| r`bBpBe?_ g%z f?ghd b ghd _ g0d r`_ aLpBfhg`f?thc e?i`r%_ aLf?g%k fhn`g`^`e d _ fhg`e?mFshn`b a d _ f?g`a �Ff?g%d r`bBm b 	hb mFf?klt?_ 	`_ g`t
e?gjehi`i`c f?i`c _ e?d b.^`b oNg`_ d _ fhg=f kq~Ar`e?dl~XbLpBb e?g��?�=d r`b.d b c p�� m _ g`b e?cXc ehg`^`f?p f?iJb c e?d f?c ��� | r`_ al_ a
e ^`b m _ z e?d bAshn`b a d _ f?gB~Ar`b gB~lb.e?m m f ~"n`g��Nfhn`g`^`b ^jfhiNb c e d fhc a �F]7pB_ g`_ p n`p ^`b pBehg`^Ba b b pBaXd f �Jb
ej^`b oNg`_ d _ fhg%a n`z r)d r`e dLd r`bBa iNb z d c n`p f?kXejc ehg`^`f?p f?iJb c e?d f?cL_ a.e0c e?g`^`fhp a b d �q_ g%e0pBb eha n`c b
d r`b fhc b d _ z a b g`a b � � n`_ ^`b ^��?�0d r`b a b sRn`b a d _ fhg`aA~Xb e?c b m b e?^0d f=e=a d n`^R�0f?kFd fhiNfhm f?th_ b aA_ g0a i`e?z b a
f kAz m f?a b ^1a b d a � | r`b=i`c b a b ghd b ^W~Xfhc v)a n`t?thb a d a d r`e?d �Jf d r)d r`bj^`b oNg`_ d _ fhg)f?kAc e?g`^`fhp a iNb z d c e
e?g`^=c ehg`^`f?p f?iJb c e?d f?c aXe?c b.pBe?^`bA_ gBd b c pBaXf k[d r`b.m f ~Xb cFd fhiNfhm f?t?�B_ g d r`bAa b dlf?k[z m f?a b ^=a b d a �Xw g
pBe?vR_ g`t.d r`_ aGz r`fh_ z bA~Xb.r`e 	hbAehm a f��Jb b g=t?n`_ ^`b ^ �h�Bfhg`bAf k[d r`bApBe?_ gBsRn`b a d _ fhg`aXe��Jf?nRdGd c ehg`a _ d _ 	hb
c e?g`^`fhp fhiNb c e d fhc a ��� r`_ z rjf kqd r`bLshn`ehg?d _ d _ b aX^`b c _ 	hb ^jk c f?p e d c e?g`a _ d _ 	hbLc e?g`^`fhp fhiNb c e d fhcXehc b
g`f?g`c ehg`^`f?p�� � b=r`e 	hb=k f?n`g`^We0a b b pB_ g`thm �)f?iRd _ pBehmGe?g`a ~lb c d f0d r`_ a shn`b a d _ f?g���_ g)d b c pBa f k
	hb c �Bt?b g`b c ehm`a n�
=z _ b g?dXz f?g`^`_ d _ fhg`aq~Ar`_ z rBb g`a n`c bAg`f?g`c ehg`^`f?pBg`b a a �G{hd _ m m �?d r`_ aFpBfhg`f?thc e?i`r th_ 	hb a
pBf?c b sRn`b a d _ fhg`a �Jd r`ehg%e?g`a ~lb c a � ] thfRfR^0a d ehc d _ g`t=iNfh_ g?d.k f?cAk n`c d r`b c.c b a b ehc z r(� | r`b a n`pBpBe?c �
t?_ 	hb aleBpBf?c bLa iNb z _ oNzL^`b a z c _ iRd _ fhgjf?kqd r`bLz fhg?d b g?d a �
| r`blf?c the?g`_ � e d _ fhg e?g`^ k n`c d r`b cFz f?ghd b ghdX_ gLd r`_ aFpBfhg`f?thc e?i`r e?c bla b b g k c f?p e.thm e?g`z bXe?dFd r`bXd e��`m b
f kXz f?ghd b ghd a � �`nRd.~Xb ~A_ m mqg`fhg`b d r`b m b a a��Jb b 'Ri`m _ z _ d.fhg%eBk b ~ iJf?_ ghd a � | r`b d b 'hd _ a.^`_ 	R_ ^`b ^%_ g?d f
z r`e?iRd b c a ��,Ge?z r0z r`ehiRd b cA_ alpBb e?ghdld f �JbLc b eha f?g`e��`m �ja b m kGz fhg?d eh_ g`b ^(�X]9a b i`e?c e?d bL_ ghd c fR^`n`z d _ fhg
_ aXt?_ 	hb gBd f b e?z rjz r`e?iRd b c � & b k b c b g`z b aXd fLd r`b.m _ d b c e d n`c bAe?g`^je?^`^`_ d _ fhg`e?mNc b pBehc vhaXr`e 	hbLe?m m*�Jb b g
z fhm m b z d b ^ _ g e�� }.f d b a �.a b z d _ fhg e?dqd r`blb g`^ f kJb ehz r z r`e?iRd b c �Fw g i`e?c d _ z n`m e?cqw[r`e 	hble?z vRg`f ~Am b ^`thb ^
	?e?m n`e��`m b=a n`tht?b a d _ f?g`aBk c f?p 	?ehc _ f?n`aBiNb f?i`m b0e dBd r`b0i`c f?iJb cBiNfh_ g?d a � | r`b0ehc d _ z m b a ehg`^ �NfRfhvha
c b k b c c b ^Ld flehc bGz fhm m b z d b ^L_ gLeAa b i`ehc e d b�� %X_ �`m _ fht?c ehi`r?���Gk fhn`g`^Le?d[d r`bGb g`^(� | r`_ a�� %X_ �`m _ fht?c ehi`r?���
^`fRb a=g`f d=i`c b d b g`^&d f��Jbjz f?pBi`m b d b ���`nRd=_ aBc e?d r`b cBe1c b �Nb z d _ fhg&f?kAd r`b �JfRf?vRaBe?g`^"e?c d _ z m b aBw
r`e 	hb k f?n`g`^%d f �NbBn`a b k n`m �qe0a n���� b z d _ 	hb�� n`^`t?b pBb ghd � | r`bBc b k b c b g`z b a�� 
 ��� ��� ��� � �Fe?g`^�� � ��
 �Gehc b
c b z f?pBpBb g`^`b ^je?alt?b g`b c ehmJ_ g?d c fR^`n`z d _ f?g`aGd f d r`_ aGoNb m ^jf kqc b a b ehc z r(�`ehg`^Bd r`b �=z f?ghd e?_ g=b 'hd b g`a _ 	hb
c b k b c b g`z b aAd f d r`bLm _ d b c e d n`c b��
wJr`e 	hbXd c _ b ^Ld fAn`a bXa d ehg`^`e?c ^ g`f?d e d _ fhg.~Ar`b g`b 	hb cFiNfha a _ �`m b �hpBfR^`b m b ^Le?k d b c�� � �� �� � � ��� " � �?ehg`^�� ��� � �
| r`b a blc b k b c b g`z b aGa r`f?n`m ^ e?m a f.i`c f 	R_ ^`b�� pBfhc bFd r`ehg � d r`bXg`b z b a a ehc � pBe d r`b pBe d _ z e?mhi`c b c b sRn`_ a _ d b a �
| r`bLc b eh^`b cl_ aleh^�	R_ a b ^=d f thm e?g`z bAd r`c f?n`thr=d r`bLm _ a dlf kFa �`p �Jf?m a �`~Ar`_ z rj_ aGk fhn`g`^je?k d b cXd r`b.d e��`m b
f kGz f?ghd b ghd a � | r`bL~Xfhc ^!� _ +"�B_ aAn`a b ^%e?a.eBa r`fhc dAk fhc p f?kFd r`b pBf?c bLz n`p �Jb c a fhpBb#� _ kGe?g`^0fhg`m �
_ k ���FwXehiNfhm f?th_ � bAk f?clf?d r`b cAiNfha a _ �`m b.e��`n`a b aAf?kqd r`b�,Gg`t?m _ a rjm ehg`t?n`eht?b��
wGm _ v?bAd f b 'Ri`c b a aApL�je?i`i`c b z _ e?d _ f?g=f?k[d r`bLz f?g`a d ehg?dAa n`i`iJf?c dAehg`^jb g`z f?n`c eht?b pBb ghdlk c fhp pL�ja n��

	



iNb c 	R_ a fhc � b m t?b � fhm ^`b g(� � _ d r`f?nRdXr`_ aGthn`_ ^`e?g`z blwq~lf?n`m ^Bg`f?dXr`e 	hbAb g?d b c b ^=_ ghd f.d r`_ aG_ pBiJf?c d ehg?d
e?g`^0pBf?a d._ g?d b c b a d _ g`t oNb m ^0f kGc b a b e?c z r(�lwXehp t?c e?d b k n`mJk fhcXd r`bLa n`i`iJf?c dAk c fhp d r`bLa d e +)e?d | r`b
u b i`e?c d pBb g?dGf?k[yje?d r`b pBe?d _ z ehm`{Rz _ b g`z b aG^`n`c _ g`t.d r`_ aq~Xfhc v��Gw gBi`e?c d _ z n`m e?cFw[~Xfhn`m ^ m _ v?bGd f.d r`e?g`v
� ehc e?m ^ � ehg`z r`b � �.m a b g0k f?cApBe?gh�0r`b m iRk n`mqz fhpBpBb ghd a ���.m e %lc e d d b m _[e?g`^ � b g`c _ v0yjehc d b g`a.r`e 	hb
e?m a f��Nb b g)pBfha dLr`b m iRk n`m � | r`b a z r`fhm e?c a r`_ i)c b z b _ 	hb ^%k c fhp | r`b }.f?c ~lb th_ e?g)w g`a d _ d nRd b f k | b z r��
g`f?m fht �jk f?cAd r`b iNb c _ fR^�#?e?gRn`e?c � � �����Bd f�#?e?gRn`e?c � � �����=_ aAehz vhg`f ~Am b ^`t?b ^(�Lyj�0a _ g`z b c b d r`e?g`vRa
t?f d f=pL�=~A_ k b {�	?e?g`r`_ m ^(�`~Ar`f=a n`i`iNfhc d b ^%pBbL^`n`c _ g`t d r`_ aX~lf?c v*�Jb 	hb g0~Ar`b g%wG~lf?c v?b ^0e?d�	hb c �
_ c c b thn`m e?cFr`fhn`c a ���F_ g`e?m m ���?wq~A_ a r d f.d r`ehg`v pL�Bi`e?c b g?d aGk f?cFd r`b _ cGr`b m iBe?g`^Bb g`z fhn`c e?thb pBb g?d �`e?g`^
k f?clehm ~Xe �`a��Jb m _ b 	R_ g`t _ g=~Ar`e?dAwXr`e 	hb��Jb b g0^`f?_ g`t��

| r`bL}.f?c ~lb th_ e?gjw g`a d _ d nRd bLf k | b z r`g`f?m fht � � n`g`g`ehc | e?c ehm ^`a b g

u b z b p �Jb c �-� �����

yjb z r`e?g`_ z aX_ aFd r`bAi`e?c eh^`_ a bAf k[pBe?d r`b pBe?d _ z _ ehg`a �?~Ar`b c bAd r`b �Bz e?g=a b b � e?g`^=r`e?c 	hb a d �
d r`b.k c n`_ d alf kFpBe?d r`b pBe?d _ z a �
��� � �
	�� 
���
�	���� ��� � ��� �
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| r`_ a.d r`b a _ a z fhg`a _ a d a f kAa b 	hb g1z r`ehiRd b c a ���Xr`ehiRd b c �=_ a pBf?c bB_ gRk f?c pBehmqd r`ehg%d r`bBc b a d �Fehg`^)_ a
pBb ehg?dXi`e?c d m � ehaGe?gB_ g?d c fR^`n`z d _ f?g(�Fw dG^`b pBf?g`a d c e?d b aFd r`e?dGpBfR^`b m aq~A_ d rBiNb c _ fR^`_ zXiJf d b g?d _ ehm aFe?g`^
a _ pBi`m bL_ pBi`n`c _ d _ b alz ehg �JbLb 'Rehz d m �0a fhm 	hb ^(���Xr`e?iRd b c a���� ��� ���Je?g`^�"Bt?_ 	hb t?b g`b c ehmJd r`b f?c ���N~Ar`_ z r
e?c b=c b m b 	?e?ghdLk fhc.d r`b=a d n`^R�1f kld r`b={Rz r`c )fh^`_ g`t?b c f?iJb c e?d f?cL^`b oNg`b ^1k c f?p e0c e?g`^`fhp iJf d b g?d _ ehm �
w g%z r`ehiRd b c a� =e?g`^�
 ~lb z f?g`a _ ^`b c.c b a iJb z d _ 	hb m �0d r`b c e?g`^`fhp p n`m d _ i`m _ z e d _ fhg=fhiNb c e d fhcAehg`^0d r`b
c e?g`^`fhp {Rz r`c )f?^`_ g`thb clfhiNb c e d fhc �*�Nf?d rj_ g=d r`bL^`_ a z c b d bLz eha b �
�
	���
�� ����� � b=z f?g`a _ ^`b cLd r`b=^`_ a z c b d bj{Rz r`c )fh^`_ g`t?b c f?iJb c e?d f?c � | r`b � _ m �Nb c d a i`ehz b�� � � ��� � _ a
^`b z f?pBiJf?a b ^1_ ghd f0e%^`_ c b z d _ ghd b thc e?mXf k�%lm fRz r � _ m �Jb c d a i`e?z b a � | r`_ a z fhg`a d c n`z d _ fhg1_ a n`a b ^1d f
z fhpBi`nRd b.d r`bLb '`i`m _ z _ d��`ehg`^ja d c n`z d n`c b.k fhcXd r`bLz r`b a a �Nfhe?c ^){Rz r`c )f?^`_ g`thb cAf?iJb c e?d f?c � � bLi`c b a b g?d
e pBb d r`fR^=~Ar`_ z rj^`b d b c pB_ g`b alehm mNiJf?a a _ �`m b.g`b ~7b _ t?b g�	?ehm n`b al_ gBd r`bLt?ehi`alf kqd r`b.a iJb z d c n`p f kFe?g
n`g`iNb c d n`c �Nb ^%{Rz r`c )fh^`_ g`t?b cAfhiNb c e d fhc �`~Ar`b gjd r`b iJf d b g?d _ ehm[_ aAiNb c d n`c �Nb ^0fhg0e oNg`_ d b ghn`p �Nb cAf k
a _ d b a �
�
	���
�� ����� � b z fhg`a _ ^`b cAe��`a d c e?z d�	?e?m n`b ^jc ehg`^`f?p 	?e?c _ e��`m b a � | r`_ aAe��`a d c ehz d.a b d d _ g`tB_ alpBf?d _ �
	?e d b ^=k c fhp d r`bLa d n`^R�jf?kqb c t?fR^`_ zLc e?g`^`fhp {Rz r`c )fh^`_ g`t?b clfhiNb c e d fhc a � � bLi`c f 	hbLg`f?g`c ehg`^`f?pBg`b a a
f kle0c e?g`^`fhp 	?ehc _ e��`m b��[_ g�	?e?c _ ehg?dL~A_ d r)c b a iJb z d d fje0pBb d c _ z e?m m �jd c ehg`a _ d _ 	hb a �`a d b p�� | r`_ aL_ aLe
t?b g`b c ehm _ � e?d _ f?gBk c fhp c b ehm*	?ehm n`b ^ 	?ehc _ e��`m b aXd f 	?ehc _ e��`m b aG~A_ d rje��(� a b i`e?c e?d b ^0c e?g`thb �
�
	���
�� ����� {Rf?pBbAi`c f?iJb c d _ b aGf?kJd f?iJf?m fht?_ b aFehg`^��(� ehm t?b �`c e?aGf?g=a i`e?z b aXf?k[z m fha b ^=a b d aXehc bAa d n`^��
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a _ fhg`a � | r`b r`fhc _ � fhg?d ehmqe '`_ a.t?_ 	hb d r`b z f?pBiJf?g`b g?d aLf kGd r`b %Xm fRz r%pBfhpBb ghd n`p��
ehg`^=d r`b�	hb c d _ z e?m[e�'R_ aAt?_ 	hb aXd r`bLb g`b c t?��� � ��� ��� ��� ��� ����� ��� ��� ��� ���  

��� � | r`bja r`e?^`b ^Wa sRn`e?c b a c b i`c b a b g?d aBiJf?a _ d _ fhg`a _ g�
 � ~Ar`b c bje%iJf d b g?d _ ehm � _ a _ g��
oNg`_ d b�� | r`b=iNf?d b ghd _ e?mG_ a � b c f0b m a b ~Ar`b c b�� | r`b=ghn`p �Nb c a e?c b d r`b 	?ehm n`b a f klehg
b _ t?b gRk n`g`z d _ fhg������ � � 
 � � z fhc c b a iJf?g`^`_ g`tAd f.d r`bl^`_ a z c b d bl{Rz r`c )fh^`_ g`t?b cFb sRn`e d _ fhg
� � � � � � ��) ����� | r`bLpBb e?g 	?ehm n`b._ a�� b c fBehc f?n`g`^0b ehz rjehm m f ~Xb ^jz fRfhc ^`_ g`e d b��
| r`_ a 	hb c _ oNb ald r`e?d��"_ ale?g0b _ thb gRk n`g`z d _ f?g(� ��� ��� ��� ��� ����� ��� ��� ��� ��� ���

��� � | r`bLk fhn`cl^`_ a iJb c a _ fhg0c b m e?d _ f?g`alk f?cld r`b z r`b a a �Jf?ehc ^%{Rz r`c )fh^`_ g`t?b cAb shn`e?d _ f?gj~A_ d r
z f?n`i`m _ g`t z f?g`a d ehg?d.b sRn`e?mJd f������ | r`b�	hb c d _ z ehmJe�'R_ alth_ 	hb ald r`bLb g`b c t ���*�`nRdl~A_ d r
^`_ +[b c b g?dAa z e?m b aXk f?clb e?z r �`e?g`^(� | r`b.d ~XfBr`fhc _ � fhg?d ehmJe '`_ alt?_ 	hb.d r`bAd ~XfBz f?pBiJf �
g`b g?d aAf?kqd r`b�%Xm fRz rjpBfhpBb ghd n`p�� ��� ����� ��� ��� ��� ��� ����� ��� ��� ��� ��� � �

��� � | r`b k f?n`c.e?m m f ~lb ^%b g`b c t ���`ehg`^`aAk f?cAd r`b z r`b a a �Jf?ehc ^){Rz r`c )fh^`_ g`t?b c.b sRn`e d _ fhg0eha
e k n`g`z d _ fhg=f k[d r`b.z f?n`i`m _ g`t z fhg`a d e?ghd � | r`b�	hb c d _ z ehmJe '`_ aXt?_ 	hb aGd r`b.b g`b c t?��� | r`b
r`fhc _ � fhg?d ehmNe '`_ aXt?_ 	hb aGd r`b.z f?n`i`m _ g`t z fhg`a d e?ghd � | r`b.a iJb z d c n`p _ aXt?_ 	hb gBk c fhp d r`b
d ~XfBm b k d pBf?a dloNt?n`c b a �`~Ar`_ z r0z fhc c b a iJf?g`^jd f �`ehg`^jfhg`bLe?g`^jk f?n`c � � ��� ��� ��� � �

��� " | r`bBa iNb z d c n`p f kXd r`b z r`b a a �Jf?ehc ^1{Rz r`c )fh^`_ g`t?b c.fhiNb c e d fhc.eha.e=k n`g`z d _ f?g%f?kGd r`b
z f?n`i`m _ g`tjz fhg`a d e?ghd � | r`b 	hb c d _ z e?mGe '`_ a.th_ 	hb a.d r`b b g`b c t?��� | r`bBr`f?c _ � f?ghd e?mFe '`_ a
th_ 	hb ald r`bLz fhn`i`m _ g`t z fhg`a d e?ghd � ��� ��� ����� ��� ��� ��� ��� ����� ��� ��� ��� ��� ��"

��� � %lb c g`fhn`m m _X^`_ a d c _ �`nRd _ fhg`a e?c bjp nRd n`e?m m �1a _ g`thn`m e?c �Xz f?ghd _ ghn`fhn`a �le?g`^&a d c _ z d m �W_ g��
z c b eha _ g`t�� | r`bjt?c ehi`rWm fRz e?d b ^W_ g1d r`b=n`i`iJb cBm b k dBz fhc g`b cBz fhc c b a iJf?g`^`a d f � )
����� ���jehg`^%d r`bBt?c ehi`r)m fRz e?d b ^)_ g%d r`bBm f ~Xb cLc _ thr?d z fhc g`b c z fhc c b a iJf?g`^`aLd f � )
������� ������� ��� ��� ����� ��� ��� ��� ��� ����� ��� ��� ��� ��� ����� ��� ��� ��� ��� "�$
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� b0z fhg`a _ ^`b cBd r`b0^`_ a z c b d b){Rz r`c )f?^`_ g`thb c=f?iJb c e?d f?c � | r`b � _ m �Jb c d=a i`e?z b � � � ��� � _ a
^`b z f?pBiJf?a b ^)_ ghd fje0^`_ c b z d _ ghd b thc e?mGf k�%lm fRz r � _ m �Jb c d a i`ehz b a � | r`_ aLz f?g`a d c n`z d _ f?g
_ aln`a b ^jd f=z fhpBi`nRd b.d r`b b '`i`m _ z _ d��`e?g`^0a d c n`z d n`c bLk f?cld r`b z r`b a a �Jf?ehc ^){Rz r`c )f?^`_ g`thb c
f?iJb c e?d f?c � � b i`c b a b g?dLeBpBb d r`fR^=~Ar`_ z r0^`b d b c pB_ g`b aAe?m m[iJf?a a _ �`m bLg`b ~9b _ t?b g�	?ehm n`b a
_ g d r`b.the?i`alf k[d r`b.a iNb z d c n`p f kqehg=n`g`iNb c d n`c �Nb ^j{Rz r`c )fh^`_ g`t?b cXfhiNb c e d fhc �h~Ar`b g=d r`b
iNf?d b ghd _ e?m[_ aliNb c d n`c �Nb ^jfhgje oNg`_ d b.gRn`p �Jb cAf kFa _ d b a �

��� ����� ������� � 	6��� � �

0 e?c d _ e?m`^`_ +[b c b g`z bAf?iJb c e?d f?c aGe?c bla _ pBi`m b cqd r`e?gBi`e?c d _ ehm`^`_ +Jb c b ghd _ e?m`f?iJb c e?d f?c aG_ g a fhpBblc b a iJb z d a �
0 c f��`m b pBa=~Ar`_ z r7a b b pBa0n`g?d c ehz d e��`m b%k fhc=d r`b)z f?ghd _ ghn`fhn`a%{Rz r`c )f?^`_ g`thb c0f?iJb c e?d f?c0r`e 	hb��Jb b g
a f?m 	hb ^1k fhc d r`b=z f?c c b a iNfhg`^`_ g`t%^`_ a z c b d b0{Rz r`c )fh^`_ g`t?b c fhiNb c e d fhc � 0 e?c d _ ehmX^`_ +Jb c b g`z bjf?iJb c e?d f?c a
e?c b ehm a f=eja n���� b z dL~Ar`_ z r)^`b a b c 	hb a e?d d b ghd _ f?g%~A_ d r`f?nRdLc b k b c b g`z b d fji`ehc d _ e?mq^`_ +[b c b g?d _ ehmFf?iJb c �
e d fhc a � | r`bji`n`c iJf?a b0r`b c b0_ a d f)th_ 	hb=d r`bjg`b z b a a e?c �Wk c ehpBb=k f?c e)^`_ a z n`a a _ f?g&f?kAd r`bj^`_ a z c b d b
{Rz r`c )f?^`_ g`thb cGfhiNb c e d fhc �Re?g`^B_ gBi`e?c d _ z n`m e?cqd r`bAi`ehc d aF~Ar`_ z rBehc blc b m b 	?ehg?dGk fhcFa fhm _ ^ a d e?d bli`rh�Ra _ z a �
| r`b �Nfhn`c _ b cjd c e?g`a k fhc pBe d _ fhg"th_ 	hb a0e&z f?g�	hb g`_ b g?d%d fRfhmAk fhc=d r`b1e?g`ehm �Ra _ a0f k d r`b)z f?ghd _ ghn`fhn`a
$[ehi`m e?z b.fhiNb c e d fhc � | r`_ aA_ ale?m a f a f k f?cXd r`bL^`_ a z c b d b $qe?i`m ehz bLf?iJb c e?d f?c � � b.^`b oNg`bLe z f?g�	hb g`_ b g?d
�Nf?n`c _ b cNd c ehg`a k f?c pBe?d _ f?g.e?a[e � _ m �Nb c d[a i`ehz bG_ a f?pBfhc i`r`_ a p"k c f?p 
 � )�� � � � � � d f '
 � ) � � � � � � � � � � � � ����� � �!� � � �
]7oNg`_ d b m _ g`b ehclz f?p �`_ g`e d _ fhgjf kGa r`_ k d.f?iJb c e?d f?c aAfhg 
 _ aXd c ehg`a k f?c pBb ^jd fBe=p n`m d _ i`m _ z e d _ fhg=f?i��
b c e?d f?clfhg '
 �`ehg`^=~lbLth_ 	hbAd r`bLb 'Ri`m _ z _ dXk fhc p n`m e��
u _ a z c b d b1^`b c _ 	?e d _ fhg�fhiNb c e d fhc ajk c fhp�iNfha _ d _ 	hb)ehg`^7g`b t?e?d _ 	hb1n`g`_ d%a r`_ k d a%e?c b1^`b oNg`b ^(� | r`b a b
^`b c _ 	?e?d _ f?g&f?iJb c e?d f?c a=e?c b0g`f?d=^`b c _ 	?e d _ fhg`aB_ gWd r`b0e?m thb �`c eh_ zja b g`a b �.a _ g`z bjd r`b �&^`f1g`f?d=f��Jb �
d r`b i`c fR^`n`z dLc n`m b � | r`_ a.pBe?v?b a�� e?g`ehm �Ra _ a � k fhclk n`g`z d _ fhg`aA^`b oNg`b ^%fhg ���LpBf?c b z fhpBi`m _ z e?d b ^0_ g
a f?pBbjc b a iJb z d a �Xz f?pBi`ehc b ^1d f0d r`bjz fhg?d _ gRn`f?n`aBz eha b � | r`b�$[ehi`m e?z b=f?iJb c e?d f?c _ a ^`b oNg`b ^1k c fhp
d r`b=^`b c _ 	?e?d _ f?g1f?iJb c e?d f?c a � �Nc fhp d r`b �Nfhn`c _ b cLd c e?g`a k fhc pBe d _ fhg%~lb=f��Rd eh_ g)d r`b=p n`m d _ i`m _ z e d _ fhg
f?iJb c e?d f?c.z fhc c b a iJf?g`^`_ g`t=d fBd r`b
$qe?i`m ehz b fhiNb c e d fhc � � b c b k b cAd fBd r`_ a.p n`m d _ i`m _ z e d _ fhg=fhiNb c e d fhc
e?aFd r`b��`e?g`^ k n`g`z d _ fhg f?cF^`_ a iJb c a _ fhg c b m e?d _ f?g��"_ g`a i`_ c b ^��h� d r`blm ehg`t?n`eht?bXf?kJa f?m _ ^ a d e d bli`rh�Ra _ z a �
�Nf?c p n`m e?a[k fhc[d r`bl^`b g`a _ d � f?kJa d e d b a �?d r`blc b a fhm 	hb ghd �hehg`^Ld r`bla iNb z d c ehmRk e?pB_ m �.k fhm m f ~Wc b eh^`_ m �.k c fhp
d r`b��`e?g`^jk n`g`z d _ fhg(�
| r`b u _ c _ z r`m b d�$[ehi`m e?z _ e?g&k fhc=ehg�e?c �`_ d c ehc �"a n��`a b d%_ g � � _ aj^`b oNg`b ^(� | r`b)a iJb z d c n`p�f?kLd r`_ a

�



u _ c _ z r`m b d�$qe?i`m ehz _ ehg._ aqg`f dFb eha �.d fAz r`ehc e?z d b c _ � bFk fhc[t?b g`b c ehmhn`g��Nfhn`g`^`b ^ ^`fhpBe?_ g`a � | r`b $[ehi`m e?z b
f?iJb c e?d f?cApBe ���NbLf��Rd e?_ g`b ^jehaAeBa d c f?g`tBm _ pB_ dlf?k u _ c _ z r`m b d $[ehi`m e?z _ e?g`alfhgjoNg`_ d bL^`f?pBeh_ g`a � � b
i`c f 	hbld r`e?dGd r`bAz f?c c b a iNfhg`^`_ g`t a iNb z d c e z fhg�	hb c t?b aX_ g d r`b�S._ b d f?c _ aGa b g`a bAd f ~le?c ^`aGd r`b.a iNb z d c n`p
f kJd r`b $qe?i`m ehz bAf?iJb c e?d f?c ��$qf ~Xb cGz fhg�	hb c t?b g`z b.f?kNd r`bAa iNb z d c eLk fhm m f ~Aaqk c f?p thb g`b c e?m`d r`b f?c ���Re?g`^
d r`b.n`i`iJb cAz fhg�	hb c t?b g`z bLk fhm m f ~AaGk c f?p �Nfhn`g`^`alfhg=d r`b._ g�	hf?m 	hb ^ja iJb z d c e�� | r`bL^`b g`a _ d �jf kFa d e d b a
_ alf��Rd eh_ g`b ^jm _ v?b ~A_ a bAk c fhp a _ pB_ m e?cXm _ pB_ d a �
� bXd n`c gBg`b 'RdFd f.d r`bl^`_ a z c b d b.{Rz r`c )f?^`_ g`thb cGf?iJb c e?d f?cF~A_ d r eLiNb c _ fR^`_ zXiNf?d b ghd _ e?m �F]"i`c f?iJb cGt?b g��
b c ehm _ � e?d _ f?g0f kGd r`b �Nfhn`c _ b cld c ehg`a k f?c pBe?d _ f?gjk f?cAd r`_ aAfhiNb c e d fhcA_ a.t?_ 	hb g��?�0d r`b %lm fRz rjd c ehg`a k f?c �
pBe d _ fhg(� | r`_ aF_ aqe � _ m �Nb c dFa i`e?z bl_ a f?pBfhc i`r`_ a p�k c fhp 
 d fAd r`bl^`_ c b z dF_ ghd b thc e?m '
 ) � �� 
�� � � � � �f k�%lm fRz r)a i`ehz b a 
�� � | r`b d c ehg`a k f?c pBe?d _ f?g%f?kXd r`b={Rz r`c )fh^`_ g`t?b cLfhiNb c e d fhcL_ aLe0^`_ c b z d _ ghd b thc e?m
� �� 
 � � � � � � � | r`_ aGpBehv?b aGe z fhpBi`m b d ble?g`ehm �Ra _ aGf kJd r`bAiNb c _ fR^`_ zl{Rz r`c )fh^`_ g`t?b cGf?iJb c e?d f?cGiNfha a _ �`m b �a _ g`z bLb e?z r0f?iJb c e?d f?c 
 � pBe ���JbLc b i`c b a b ghd b ^��?�je oNg`_ d bLpBe d c _ '(�
� bLe?i`i`m �=d r`b %Xm fRz r=d r`b f?c �jd f b 'Ri`m _ z _ dApBfR^`b m al_ g=d ~Xf=^`_ pBb g`a _ fhg`a � | r`bLpBfR^`b m ale?c bLth_ 	hb g �?�
iNf?d b ghd _ e?m aA~Ar`_ z r)ehc b iNb c _ fR^`_ z z f?c c b a iNfhg`^`_ g`t=d fje ��� �Bk n`g`^`ehpBb ghd e?mG^`f?pBeh_ g(� �.g`bBpBfR^`b m
_ alth_ 	hb g �h�0e u _ c _ z r`m b dAz f?g`^`_ d _ fhg(�`fhcApBf?c bLb 'Ri`m _ z _ d m � �h�jd r`bLc b pBf 	hb pBb g?dLf kGf?g`b f?kqd r`bLk f?n`c
pBb p �Nb c a[_ g b ehz r m e?d d _ z bFd c e?g`a m e?d _ f?gLf?kRd r`bGk n`g`^`e?pBb g?d ehmh^`f?pBeh_ g(� | r`_ aq_ a[eld r`c b b �`e?g`^ pBfR^`b m �
~Ar`b c b.fhg`b��`e?g`^=r`ehaGz f?m m ehi`a b ^Bd f e z fhg`a d e?ghd 	?e?m n`b�� | r`b.c b a n`m dl_ aGehgBb _ t?b g�	?ehm n`bl~A_ d rB_ gRoNg`_ d b
p nRm d _ i`m _ z _ d ��� ~A_ d r z fhc c b a iJf?g`^`_ g`tLm fRz e?m _ � b ^ a f?m nRd _ fhg`aFf kJd r`bA{Rz r`c )f?^`_ g`thb cGb shn`e?d _ f?g(� | r`_ aGth_ 	hb a
_ g=i`e?c d _ z n`m e?cXe z fhn`g?d b c b '`e?pBi`m bAd f d r`b.ehc t?n`pBb g?d aXk f?n`g`^j_ g�� pBf?a d � i`rh�Ra _ z aXd b 'hd �JfRf?vRa �R~Ar`b g
d r`b�%Xm fRz r d r`b f?c �B_ aGb 'Ri`m eh_ g`b ^(� | r`bAz r`b a a �Jf?ehc ^=pBfR^`b mN_ aG^`b oNg`b ^ �?�Be iJf d b g?d _ ehmR~A_ d r�� b c f f?c� a d c b g`t d r0fhgjiNfha _ d _ f?g`al_ g�� � _ gjeBz r`b a a �Jf?ehc ^0i`e d d b c g(� | r`b.k fhn`c��`ehg`^=k n`g`z d _ f?g`alehc b.k f?n`g`^
b '`i`m _ z _ d m �Bk fhcXd r`bLz r`b a a �Jf?ehc ^0pBfR^`b m �
� b.z fhg`a _ ^`b cXoNg`_ d bAc ehg`v iJb c d n`c �`e?d _ f?g`alf kqa b m k eh^ � f?_ ghdlf?iJb c e?d f?c aX_ g 
 � | r`bLiNfha a _ �`m bAb _ thb g�	?e?m �
n`b aL_ g%d r`b t?ehi`aLf kXd r`b a iNb z d c n`p ehc b k f?n`g`^%d f��Jb ^`b d b c pB_ g`b ^)z fhpBi`m b d b m � �h�)ejiNfhm �Rg`fhpB_ e?m
b sRn`e d _ fhg1t?_ 	hb g �h�)d r`b=c b a f?m 	hb g?dBf?kld r`b=n`g`iNb c d n`c �Nb ^Wf?iJb c e?d f?c � | r`bjb _ thb g�	hb z d f?c a ehc b=e?m a f
k f?n`g`^(�

��� ��� � � � ��� � 	����
	 � ���=����� � � � ����� � � � � � � � � � � �

$[b d/� �Jb d r`b eh^`^`_ d _ 	hb t?c fhn`i���� �J~A_ d r)e?g)_ g?d b t?b c � � � b c b i`c b a b g?d d r`b ^`n`ehmFt?c fhn`i��h�%d r`b
d f?c n`a '� ) � � � � � � � �[~Ar`b c bBf?i`iJf?a _ d b a _ ^`b a._ g%d r`b z n��Jb ehc b _ ^`b ghd _ oNb ^(� �Nf?cLb ehz r H1_ g>��~Xb
^`b oNg`bLd r`bLb '`iNfhg`b ghd _ e?mJk n`g`z d _ f?g ': ; f?g '� k c fhp

': ;�� � �(� ) ? ACB � ; � � ��� � �

,Gshn`_ i '� ~A_ d r d r`blz f?g�	hb ghd _ f?g`ehm � ehe?cFpBb e?a n`c blth_ 	hb g �?��$qb �Jb a thn`blpBb e?a n`c bl^`_ 	`_ ^`b ^ �h��� � �!� � �
| r`bGk e?pB_ m ��� ': ; �X_ a[d r`b g e?g fhc d r`f?g`fhc pBe?m��`e?a _ a[k fhc '
 � ) � � � '� � � | r`bGk e?pB_ m ��� : ; �lf k%<Lc f?g`b z v?b c
^`b m d e=k n`g`z d _ f?g`aL_ aLe?g)f?c d r`fhg`f?c pBehm!�`e?a _ a.k f?c 
 � )(� � � � � � | r`b��Nf?n`c _ b cAd c ehg`a k f?c pBe?d _ f?g # _ a
d r`b � _ m �Jb c dAa i`e?z bL_ a fhpBf?c i`r`_ a p ^`b d b c pB_ g`b ^��?�>: ; &� ': ;��Na f
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Band function for lattice Laplace operator
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n`g`_ k f?c p f?clpBb d c _ zAd fhiNfhm f?th_ b a �
| r`bXd c b e?d pBb ghdGf?k`d r`bln`i`iJb cGe?g`^Bm f ~Xb cqd f?iJf?m fht?_ b aqa b i`ehc e d b m � ^`fRb aGg`f dGa b b p d f��JbXeLa d ehg`^`e?c ^
e?i`i`c fhe?z r(�NpBe ���Nb��Jb z e?n`a bLd r`b �ja fBb 'Ri`m _ z _ d m �=t?_ 	hbLg`fhg�� � e?n`a ^`fhc +%a i`ehz b a � | r`b.d fhiNfhm f?th_ b aX~Xb
r`e 	hbG^`b a z c _ �Jb ^ ehc bGc b m e?d b ^Ld fld r`bGz fhg`z b iRdFf?k`f?c ^`b cJd fhiNfhm f?th_ b a"� 
�
��?i(� "�
��?b '(� w � ���  �� � � �.i`iNb cqe?g`^
m f ~Xb cGm _ pB_ d aFf?k[a b sRn`b g`z b alf?k[a b d aXe?c bAehm a fLpBb g?d _ fhg`b ^ �`c _ b �`�B_ g � 
����Ri(� � ��� � � ��� � �R_ gBz fhg`g`b z d _ f?g
~A_ d rjz fhg`g`b z d b ^0a b d a �
{Rb d�	?e?m n`b ^0k n`g`z d _ f?g`aLe?c b e?m a fjz ehm m b ^%p n`m d _ k n`g`z d _ fhg`a��h�%a fhpBb ehnRd r`f?c a �B{Rb pB_ z fhg?d _ gRn`_ d �%e?g`^
pBb eha n`c e��`_ m _ d � f k[p n`m d _ k n`g`z d _ fhg`aFehc bld r`bAa n���� b z dl_ g � ��$ � �Xyjb e?a n`c e��`_ m _ d �Bi`c f?iJb c d _ b aGf?k[a iNb z d c e
f k��Jf?n`g`^`b ^LfhiNb c e d fhc a[ehc bF^`_ a z n`a a b ^ _ g�� ��" � ��� ��� �hd c b e?d a[a b i`e?c e?d _ f?gLi`c fhiNb c d _ b aJk fhc[r?�`iNb c a i`e?z b a �
� �� �qz fhg?d eh_ g`alpBe?d b c _ ehmJf?g=d fhiNfhm f?th_ b ale?g`^��(� ehm t?b �`c e?alfhgjiNf ~lb cAa b d a �
| r`blthb g`b c e?m`g`f?d _ f?g`aFf?kNd fhiNfhm f?th_ z ehmha i`ehz b aGe?g`^Bg`b d aGehc bln`a b ^ � ehm pBf?a d � e?aG^`b oNg`b ^B_ g 0 b ^`b c a b g
� ��� � � �
]Agh�jd f?iJf?m fht?_ z e?mJa i`ehz b pBe � �Nb ^`b oNg`b ^%b ghd _ c b m �=k c fhp d r`b z fhg`z b iRdLf kGz fhg�	hb c t?_ g`t=g`b d a._ gjd r`b
a i`e?z b � | r`bB_ ^`b ej_ a.d r`e d ejz m fha n`c b fhiNb c e d _ fhg%_ a.^`b oNg`b ^%k c fhp d r`b m _ pB_ d a.f klg`b d a � | r`b c bBehc b
c b a d c _ z d _ f?g`aGf?g ~Ar`e dXa b d aGf k[z fhg�	hb c t?_ g`t g`b d aXe?c bXd fLa e?d _ a k ���G]"z fhg`a d e?ghdXg`b dXp n`a dGk f?cG_ g`a d e?g`z b
e?m ~le �RaLz f?g�	hb c thb d fBd r`bBz fhg`a d e?ghd � | r`bBf d r`b cAd r`c b b a n�
=z _ b g?d ehg`^%g`b z b a a e?c �1z fhg`^`_ d _ f?g`a.ehc b
k f?n`g`^0_ g � _ m m ehc ^#� � ��$��`i(� 
�
��Nb '(����� u � �
w g u b oNg`_ d _ fhg ��� ��� ���JiJf?_ ghd ~A_ a b z fhg�	hb c t?b g`z bBf kXa b d a �[_ dLa b b pBa.c b e?a fhg`e��`m b d r`e d.d r`b m f ~Xb c.e?g`^
d r`bAn`i`iNb cGiJf?_ ghd ~A_ a bAz fhg�	hb c t?b g`z bLz fhg`z b iRd aXz fhpBbXk c fhp d ~lfLd f?iJf?m fht?_ b a �qwFr`e 	hb!� n`a dlg`f dXk f?n`g`^
d _ pBbAd f z r`b z v=d r`_ alf?nRd �
| r`b)g`e?pB_ g`tWz fhg�	hb g?d _ fhg`ajehc b%p �"f ~Ag(���?��g`b z b a a _ d ���La _ g`z b%w=r`e 	hb)g`f djk fhn`g`^�eWa b i`ehc e d b
d c b e?d pBb ghdBf?kAd r`bjm f ~Xb c d fhiNfhm f?t?�1b m a b ~Ar`b c b �&w ^`f)g`f?dBvRg`f ~ _ kAd r`bj_ g`^`_ 	`_ ^`n`e?mlm f ~Xb c m _ pB_ d
e?m ~le �Raj_ a=d r`b)pBe '`_ pBe?mAm f ~lb cjm _ pB_ d �Af?cj_ kLd r`b)z m fha n`c b%_ ajg`b b ^`b ^7_ g&d r`b)^`b oNg`_ d _ f?g"f?k d r`b
_ g`^`_ 	R_ ^`n`ehmJm f ~Xb clm _ pB_ d �
�Xf?g�	hb c thb g`z b%f kLz m fha b ^&a b d a �l_ gWd r`b0a b g`a b%t?_ 	hb g �?�Wd r`b0_ g`^`_ 	R_ ^`n`ehmlm f ~Xb cBm _ pB_ d �G_ aBn`a b ^"_ g
� b _ ^`pBehg`g � � �� ��li(� ��
�� �ld f1^`b a z c _ �Nb0e)iJb c d n`c �`e?d _ f?g&c b a n`m dBk fhc d r`b0a iJb z d c n`p��le?g`^Wd r`b0b a �
a b ghd _ e?mAa iJb z d c n`p��lf?kLa b m k e?^ � fh_ g?d=f?iJb c e?d f?c a � & b m e?d b ^&i`c f��`m b pBaBz e?n`a b ^"pL�&_ ghd b c b a d=_ g&d r`b
z fhg`a _ ^`b c e?d _ f?gjf?kFz fhg�	hb c t?b g`z b f?kFz m fha b ^0a b d a �
| r`b fhc b p ��� ���  Lth_ 	hb aFd r`e?dGd r`bA_ g?d b c a b z d _ f?g=f kJd ~Xf n`i`iJb cXm _ pB_ d aq_ aGehgBn`i`iNb cGm _ pB_ d �h_ kNd r`bAa i`ehz b
_ aBg`f?c pBehm �7yjfhc b0fhg&g`f?c pBehmla i`ehz b a=_ aBk f?n`g`^"_ g <Lb m m b � � 
�
��li(� ����������� ��������
�� � ��� � � ����� �l_ g
i`e?c d _ z n`m e?cXd r`bLz m eh_ p f?gjg`fhc pBe?m _ d �=f kFeBi`a b n`^`f�� pBb d c _ z.a i`ehz b��
| r`bGn`i`iJb cqz f?pBi`ehz dqd f?iJf?m fht ��� ~A_ d rLd r`bGz fhc c b a iJf?g`^`_ g`t.pBfR^`_ oNb ^JSL_ b d fhc _ aJd f?iJf?m fht ��� _ a[iJb c r`ehi`a
_ g?d c fR^`n`z b ^1r`b c b k fhc.d r`bBoNc a d d _ pBb ��<Le?d f � 
�"��Fi(� �������Fm _ g`b ��� ���Xc b k b c aLd fjd r`bBz f?c c b a iNfhg`^`_ g`t
z fhg?d _ gRn`_ d � f?kJa b d!	?ehm n`b ^ k n`g`z d _ fhg`a!�h� � � � � � �  � _ aFn`i`iNb cGa b pB_ z f?ghd _ ghn`fhn`aF_ g eLa m _ thr?d m �L~lb ehv?b c
a b g`a b�� � | r`b%z f?ghd _ ghn`_ d �&f?kLd r`b0pBehi`i`_ g`t)~Ar`_ z r"pBe?i`a=eWz m fha b ^"fhiNb c e d fhc d fW_ d a=a iNb z d c n`p
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pBf d _ 	?e?d b ^je z m f?a b clm fRfhvBe dld r`bLn`i`iJb cAz fhpBi`e?z dld fhiNfhm f?t?���
� 
�"��Ri(� ����$�� | r`b fhc b p ��� � �Nz e?g �Nblz f?g`a n`m d b ^ d f�	hb c _ k � d r`blz m eh_ pBaqe��NfhnRdFd r`bla iNb z d c n`p f k[z m fha b ^
f?iJb c e?d f?c a.b shn`_ i`iJb ^0~A_ d r0d r`b t?ehi0d f?iJf?m fht ��� | r`b a iNb z d c n`p _ a.ehg%n`i`iNb c.z fhpBi`e?z d.pBehi`i`_ g`t��
e?g`^Bd r`_ aG_ aG~Ar?�B~lbAz f?g`a _ ^`b c b ^=d r`bAn`i`iNb cXz fhpBi`e?z dGd fhiNfhm f?t?� _ gBd r`bloNc a dli`m e?z b �Gw dGd n`c g`b ^=f?nRd
d r`e dld r`_ ald f?iJf?m fht �=r`ehalg`_ z b.i`c fhiNb c d _ b a �
| r`b i`c fRf?kGk f?cAd r`b g`fhg`c e?g`^`fhp a b d �q_ g0d r`b z e?a bBf kXm f ~lb cLa b pB_ z f?ghd _ ghn`_ d ���[_ aLe��`a d c ehz d b ^0k c fhp
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� bjz f?g`a _ ^`b cBc e?g`^`fhp pBb e?a n`c b a �lpBf?d _ 	?e d b ^ �?�Wd r`b0a iNb z d c ehmld r`b fhc �&f kLc e?g`^`fhp
{Rz r`c )f?^`_ g`thb c f?iJb c e?d f?c a � | r`bjc e?g`^`fhpBg`b a a f kAd r`b $[b �Nb a t?n`b � � e?pBpBb c i`ehc d a f?kAe
c e?g`^`fhp pBb e?a n`c bj_ a i`c f 	hb g(�"{Rb 	hb c e?mXd fhiNfhm f?th_ b a _ gWe)a b d=f k.pBb eha n`c b aBe?c bjz fhg��
a _ ^`b c b ^(�N_ g`z m n`^`_ g`tB_ gji`e?c d _ z n`m e?cXd r`bLiNfh_ g?d ~A_ a b.d f?iJf?m fht �=ehg`^=d r`b.~lb ehv=d f?iJf?m fht ���
�F_ g`e?m m �B~XbLz f?g`a _ ^`b clr`f ~9^`b z fhpBiNfha _ d _ f?g`a��Nb r`e 	hbLn`g`^`b cliJb c d n`c �`e?d _ f?g`a �
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$[b d 
 �NbAe c e?g`^`fhp a b m k eh^ � f?_ ghdXf?iJb c e?d f?c �F].g?� 	hb z d f?c6$j_ g d r`b � _ m �Jb c dXa i`e?z bAth_ 	hb aXe c e?g`^`fhp
pBb eha n`c b F 	 �
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$[b d	� ? � � ? � � � � � ���Jb.e?gjf?c d r`fhg`f?c pBehm*�`eha _ aX_ gBd r`b � _ m �Nb c dXa i`ehz b��G]9a iNb z d c ehmJpBb eha n`c bAk fhc 
 _ ad r`b g0t?_ 	hb g��h�
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e?the?_ g%e=c ehg`^`f?p pBb e?a n`c b�� � b pBb g?d _ fhg%e?m a f=d r`b ^`b g`a _ d �%f kXa d e?d b aLpBb e?a n`c b��[ehm a f=ejc e?g`^`fhp
pBb eha n`c bLt?_ 	hb g=k c fhp eBc e?g`^`fhp {Rz r`c )f?^`_ g`thb clfhiNb c e d fhc � | r`b c b r`e?a��Nb b g0z fhg`a _ ^`b c e��`m b._ ghd b c b a d
_ g d r`b.a iJb z d c e?mJ^`b z fhpBiNfha _ d _ f?gBf?kqc e?g`^`fhp {Rz r`c )fh^`_ g`t?b cXfhiNb c e d fhc a 
 �`t?_ 	hb g �?�Bd r`b!$qb �Jb a thn`b �
� ehpBpBb cX^`b z fhpBiNfha _ d _ f?g=f k[d r`bLa iNb z d c ehmJpBb e?a n`c b��Xyjf?d _ 	?e d b ^ �?�=d r`_ aG~lb.z f?g`a _ ^`b c $qb �Jb a thn`b �
� ehpBpBb cl^`b z f?pBiJf?a _ d _ fhg=f?kFc e?g`^`fhp pBb eha n`c b a �
� b ^`b oNg`b d r`bBz fhg`z b iRd f klc e?g`^`fhp pBb e?a n`c b a �qe?g`^)t?_ 	hbBeja m _ t?rhd m �0a _ pBi`m b c.z f?g`^`_ d _ fhg0k f?c.d r`b
c e?g`^`fhpBg`b a aAf kFe oNg`_ d bLpBb eha n`c bLf?gjeBz f?n`ghd e��`m �jt?b g`b c e?d b ^ �(� ehm t?b �`c e��
| r`b � e?pBpBb cLe?g`^)d r`b�$[b �Nb a t?n`b=^`b z fhpBiNfha _ d _ f?g`aLf kAe0pBb eha n`c bBe?c bB^`b oNg`b ^(� | r`b � e?pBpBb c
^`b z f?pBiJf?a _ d _ fhg%c b i`c b a b ghd aLe �*� oNg`_ d b pBb e?a n`c bBe?aLehg%fhc d r`f?thf?g`ehmqa n`p f?kXehg%e?d f?pB_ z pBb eha n`c b
e?g`^%e=z f?ghd _ ghn`fhn`a.pBb eha n`c b � � b i`c f 	hb d r`e d.d r`b e d fhpB_ zLe?g`^0d r`b z fhg?d _ gRn`f?n`a.i`ehc dLf kXeBoNg`_ d b
c e?g`^`fhp pBb eha n`c bBf?g1ejz f?n`ghd e��`m �)thb g`b c e d b ^&�*� e?m thb �`c ejehc bBc e?g`^`fhp pBb e?a n`c b a ��$[b d � �JbBe
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c b k b c b g`z b=pBb eha n`c b �0].g?�1pBb eha n`c b � _ a.d r`b g)d r`bBn`g`_ sRn`bBa n`p f kAe?g � � z f?ghd _ ghn`fhn`a i`e?c d � " 1
e?g`^=e?g � � a _ g`t?n`m ehcGi`e?c d �  � | r`_ aX_ aFd r`b $qb �Jb a thn`b � � ^`b z fhpBiNfha _ d _ f?gBf k � � � bAi`c f 	hbAd r`e d-G " 1
e?g`^ G  e?c b c e?g`^`fhp pBb e?a n`c b a �J_ k G0_ aAe oNg`_ d bLpBb e?a n`c b f?g0eBz f?n`ghd e��`m �0t?b g`b c e?d b ^ �(� ehm t?b �`c e��
� bLi`c f 	hb.d r`e?dAe?g0e d fhp pBe ���NbLc b i`c b a b g?d b ^ �h�jeBa _ g`t?m bLiNfh_ g?dA_ gje��(� a b i`e?c e?d b ^0a i`e?z b � | r`b
a b z d _ f?g=z m f?a b aG~A_ d rBehg=b '`e?pBi`m bAf?kqeLk e?pB_ m � f?kqa _ g`t?n`m ehcGz fhg?d _ gRn`f?n`aXpBb e?a n`c bA~A_ d rBd f?iJf?m fht?_ z e?m
a n`i`iNfhc dAb shn`ehmJd f � ��� � � �
{Rb 	hb c e?mXd fhiNfhm f?th_ b aLk f?c a b d a f?kApBb e?a n`c b a e?c b=^`b oNg`b ^(� � bja d e d bje?g`^Wi`c f 	hb=d r`b SL_ d e?m _ � � ehr`g��
{Re?vRaGd r`b fhc b p k f?cGd r`bAiJf?_ ghd ~A_ a bAz f?g�	hb c thb g`z b.f?k[e a b sRn`b g`z b.f?k[z f?pBi`m b 'BpBb eha n`c b a � � b e?vBe?g`^
	?e?thn`bBz fhg�	hb c t?b g`z b=ehc bBz fhpBi`e?c b ^(� � bBc b z ehm mFa fhpBbBg`b z b a a ehc �1e?g`^1a n�
Bz _ b ghd z fhg`^`_ d _ f?g`a.k f?c
~lb e?vjz fhg�	hb c t?b g`z b f?kFe a b shn`b g`z b f kqoNg`_ d b & e?^`fhgjpBb eha n`c b aAfhgjeBpBb d c _ z.a i`ehz b��
| r`b �Jb r`e 	`_ f?cLf?kXd r`bBa iJb z d c e?mG^`b z fhpBiNfha _ d _ f?g)f kle0pBb e?a n`c bBn`g`^`b cLiJb c d n`c �`e?d _ f?g)_ a �Nb a d ^`b �
a z c _ �Jb ^=eha
� ~A_ m ^���� �F_ c a dG~Xb.i`c f 	hb.^`b g`a b g`b a alf?kJd r`b.i`n`c bAiJf?_ ghdXpBb e?a n`c b a 2 0 _ g d r`b.i`c fR^`n`z d
d f?iJf?m fht ��� | r`_ alpBb e?g`ald r`e dAeBi`n`c bLiNfh_ g?dApBb e?a n`c bLpBe �jb eha _ m �=ehi`iNb e?cl_ kFe?gh�jpBb e?a n`c bL_ aliNb c �
d n`c �Nb ^ a m _ t?rhd m �����.g d r`bXf?d r`b cFr`ehg`^ 2 0 _ aqz m f?a b ^ _ gLd r`blg`fhc p7d fhiNfhm f?t?�Lehg`^ e?m a f.a b shn`b g?d _ ehm m �
z m fha b ^)_ g0d r`b i`c fR^`n`z dLd fhiNfhm f?t?��� � _ 	hb g%ejz f?ghd _ ghn`fhn`a.c b k b c b g`z bBpBb e?a n`c b ~lb i`c f 	hb d r`e dLd r`b
a b d f?kle��`a f?m nRd b m �%z f?ghd _ ghn`fhn`a pBb eha n`c b a _ a ejz m f?a b ^1a b d ~A_ d r)b pBiRd �1_ g?d b c _ f?cL_ g%d r`b=i`c fR^`n`z d
d f?iJf?m fht ��� | r`b gjd r`b a iNb z d c n`p f?kFeBpBb e?a n`c b _ al^`b oNg`b ^0d f �NbLd r`b.d fhiNfhm f?th_ z ehmJa n`i`iNfhc dAf?kFd r`b
pBb eha n`c b � � bLi`c f 	hb.d r`e dAd r`b!$qb �Jb a thn`b � � ehpBpBb cli`ehc d alf?kqd r`bLa iNb z d c n`p f?g`m �j^`b iJb g`^0f?gjd r`b
pBb eha n`c bLz m e?a aAf?kqd r`b pBb eha n`c b ���F_ g`e?m m �B~lb t?_ 	hb z fhg`^`_ d _ f?g`aX~Ar`_ z r0b g`a n`c bLd r`bLc ehg`^`f?pBg`b a aAf k
d r`b $[b �Nb a t?n`b � � e?pBpBb cli`e?c d aAf kqd r`bLa iJb z d c n`p f?kFe c ehg`^`f?p pBb e?a n`c b��
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Bernoulli Distributions
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g`f?c pBehm �Nd c ehg`a _ d _ 	hb c ehg`^`f?p f?iJb c e?d f?c._ a.th_ 	hb g(� � b t?_ 	hb z fhg`^`_ d _ f?g`aA~Ar`_ z r)_ pBi`m �
i`c b a b g`z b f?kFz fhg?d _ gRn`f?n`aAa iNb z d c n`p f?cli`n`c bLiJf?_ ghdAa iNb z d c n`p��
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�Xm e?a a _ z e?mFpBb z r`e?g`_ z aLt?_ 	hb aLej^`b a z c _ iRd _ f?g)f klejf?g`b i`ehc d _ z m b a �Ra d b p
�h�%pBb e?g`aLf?kXe � e?pB_ m d fhg
k n`g`z d _ fhg ehaFe.k n`g`z d _ f?g f?kNd r`bAiNfha _ d _ f?g e?g`^ d r`b 	hb m fRz _ d � f kNd r`bAi`e?c d _ z m b �Fw kJd r`blb g�	`_ c f?g`pBb g?dXf k
d r`bLi`ehc d _ z m bL_ alz f?pBi`m b 'jf?cAg`f?dAb 'Rehz d m �0vhg`f ~Ag(�Nd r`b g0_ dApBe ���JbLc b e?a fhg`e��`m bLd fBpBfR^`b mJd r`_ a��?�
eBc e?g`^`fhp � e?pB_ m d fhgBk n`g`z d _ fhg(� | r`b c b a n`m d._ aleBc b e?m-	?e?m n`b ^ja d fRz r`eha d _ zLi`c fRz b a a 
 _ g`^`b 'Rb ^ �?�
iNfha _ d _ f?g ehg`^�	hb m fRz _ d ��	?e?c _ e��`m b a � | r`bXthb g`b c e?mRd r`b fhc � f?kNa d fRz r`eha d _ zXi`c fRz b a a b aF_ aqd r`b g e 	?eh_ m e��`m b��
w gWsRn`e?ghd n`p pBb z r`ehg`_ z aBf?g`bjpBe �1n`a bja _ pB_ m e?c e?c thn`pBb ghd a d f%ehc c _ 	hb=e dBe)c e?g`^`fhp � e?pB_ m d fhg
f?iJb c e?d f?c ���`nRd=f?g`bjpBb b d aBe%k n`g`^`ehpBb ghd e?mAf��`a d ehz m b��&w d=_ a g`f?dBe?d=e?m mlz m b e?cBr`f ~ f?g`b0a r`f?n`m ^
^`b oNg`b eBc ehg`^`f?p fhiNb c e d fhc �N_ g0i`ehc d _ z n`m ehcla _ g`z b.d r`b _ g�	hf?m 	hb ^0fhiNb c e d fhc aAehc bLn`g��Nfhn`g`^`b ^(� | r`b
i`n`c iNfha bAr`b c bA_ aGd f ^`_ a z n`a aXd r`bAg`f?d _ f?gBf?k[n`g��Nfhn`g`^`b ^=c ehg`^`f?p f?iJb c e?d f?c aX_ gBe thb g`b c e?mJz fhg?d b 'hd �
�Nf?cFd r`_ aXi`n`c iNfha bl~lbA_ ghd c fR^`n`z bAd r`bAm f ~Xb cXf?iJb c e?d f?cFd fhiNfhm f?t?� _ gBe thb g`b c e?mJa b dlf?k[z m fha b ^=fhiNb c e �
d f?c a � | r`bL^`b oNg`_ d _ f?gje 	hf?_ ^`aA^`f?pBeh_ g=i`c f��`m b pBalz f?pBi`m b d b m ���?�jz f?g`a _ ^`b c e d _ fhgjf kqd r`bLthc e?i`r`aAf k
d r`bL_ g�	hfhm 	hb ^0f?iJb c e?d f?c a � | r`_ al_ aAg`f dAeBg`b ~9_ ^`b eBe?g`^0r`e?a��Nb b g0n`a b ^0i`c b 	R_ fhn`a m �=d f ^`b oNg`bLd r`b
t?ehi=d fhiNfhm f?t?���R~Ar`_ z r0th_ 	hb aAeBi`c f?iJb clb 'hd b g`a _ f?g0f?kqd r`bLfhiNb c e d fhclg`f?c p d fhiNfhm f?t?��� � b z fhg`a _ ^`b c
z m fha b ^1fhiNb c e d fhc a ^`b oNg`b ^W_ g1e0a b i`e?c e��`m bBg`fhc pBb ^1a i`ehz b��Ge?g`^Wf��`a b c 	hbBd r`e?d d r`bBa b d f?kloNg`_ d b
pBe d c _ ')f?iJb c e?d f?c a _ a ^`b g`a b��)yjfhc bBthb g`b c e?m m �%~lbBi`c f 	hbBd r`e?d d r`bBm f ~lb c fhiNb c e d fhc.d fhiNfhm f?t?�%_ a
a b z f?g`^Wz fhn`g?d e��`m bBe?g`^( " � a b i`e?c e?d _ g`t��F_ kXd r`bBn`g`^`b c m �R_ g`tjd fhiNfhm f?th_ z ehm 	hb z d f?c a i`e?z b=_ aLa b z fhg`^
z fhn`g?d e��`m b � | r`_ aAk fhm m f ~Aal~A_ d r`f?nRdLe?gh�0a b i`e?c e?d _ f?g%^`b pBehg`^`a.f?g0d r`b n`g`^`b c m �`_ g`t 	hb z d f?cLa i`e?z b �
w d _ a a r`f ~Ag1d r`e?d z fhg�	hb c t?b g`z bjfhg1e0z f?c b=_ pBi`m _ b aLz fhg�	hb c t?b g`z bj_ g)d r`b=m f ~Xb cLd fhiNfhm f?t?��� | r`_ a
pBb ehg`aL_ g%i`e?c d _ z n`m e?cAd r`e?d.d r`bBa d c f?g`tjd f?iJf?m fht �0k f?c��Nfhn`g`^`b ^)fhiNb c e d fhc a._ aLa d c f?g`thb c.d r`ehg%d r`b
m f ~Xb cld fhiNfhm f?t?�=k fhc��Jf?n`g`^`b ^%f?iJb c e?d f?c a �.w kF~lb c b a d c _ z d.d f=g`f?c p �Nfhn`g`^`b ^%a b d a �Jd r`b g0d r`bLd ~Xf
d f?iJf?m fht?_ b alz fh_ g`z _ ^`b�� � b i`c f 	hb b sRn`e?m _ d �jf kFd r`bLa d c fhg`tBc b a f?m 	hb g?d.d f?iJf?m fht �je?g`^jd r`b m f ~Xb cAf?i��
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b c e?d f?cld f?iJf?m fht �j_ gjd r`bLa b d.f kGa b m k eh^ � f?_ ghdAfhiNb c e d fhc a �Na fB~Xb r`e 	hb th_ 	hb g0eBi`c fhiNb cAb 'Rd b g`a _ fhg0f k
d r`b.d f?iJf?m fht �Bk c fhp a d c fhg`tBc b a fhm 	hb ghd.z fhg�	hb c t?b g`z b��
� blth_ 	hble��`c _ b k[^`_ a z n`a a _ fhgBf kJd r`blz f?g`z b iRdXf?k[{Rv?fhc f?r`fR^Bc ehg`^`f?p fhiNb c e d fhc a �Re?g`^Bz fhg`z m n`^`bld r`e d
d r`_ aL_ a e?g1b a a b ghd _ e?m m �)^`_ +[b c b g?d z f?g`z b iRd z f?pBi`ehc b ^)d f0fhn`c z fhg`z b iRd �0] thb g`b c e?mX^`b oNg`_ d _ fhg)f k
d r`b z fhg`z b iRd f kXz m f?a b ^(�[c ehg`^`f?p fhiNb c e d fhc a._ a.th_ 	hb g(� | r`bB^`b oNg`_ d _ fhg%_ a._ g0d b c pBa.f?kGd r`b %lf?c b m
oNb m ^)k c f?p d r`bBm f ~lb c fhiNb c e d fhc.d fhiNfhm f?t?��� � b=z fhpBi`e?c bBfhn`c ^`b oNg`_ d _ fhg%~A_ d r)d r`bBz f?g`z b iRd a f k
0 e?a d n`cLc e?g`^`fhp fhiNb c e d fhc a �-�Jf?n`g`^`b ^%c ehg`^`f?p fhiNb c e d fhc a �[e?g`^)a b m k eh^ � f?_ ghd.c ehg`^`f?p fhiNb c e d fhc a �
e?g`^jz fhg`z m n`^`b.d r`e dAf?n`cl^`b oNg`_ d _ fhg=_ ale a n`_ d e��`m b.t?b g`b c ehm _ � e?d _ f?g=_ g=ehm m`d r`b a b.z e?a b a � | r`b.a n`p f k
n`g��Jf?n`g`^`b ^ f?iJb c e?d f?c aq_ a[^`_ 
=z n`m d[d fA^`b oNg`bX_ gLeAt?fRfR^La b g`a b ���Jb z e?n`a bXf kN^`f?pBeh_ g.i`c f��`m b pBa ���.g`b
a f?m nRd _ fhg0_ aLt?_ 	hb g��h�%z f?g`a _ ^`b c e d _ fhg%f kXd r`b m _ pB_ dAf?kGd r`b a n`p f kXd ~lfje?i`i`c f '`_ pBe d _ g`t �Jf?n`g`^`b ^
f?iJb c e?d f?c a � | r`b $[_ bla n`p _ aFehg`f d r`b c ���`nRdXc b m e?d b ^ iJf?a a _ �`_ m _ d ��� �.g`bleh^�	?e?ghd e?thbX~A_ d r eL^`b oNg`_ d _ fhg
f k[d r`b.a n`p �h�=pBb ehg`aXf kqe m _ pB_ dG_ aGd r`e dXd r`b.a n`p f?k[d ~lf c ehg`^`f?p f?iJb c e?d f?c aX_ aXe?the?_ gBe c e?g`^`fhp
f?iJb c e?d f?c �
{RiNb z d c ehmGd r`b fhc �1_ a z fhg`a _ ^`b c b ^1g`b 'hd � � b=i`c f 	hb=d r`e d d r`b=a iNb z d c n`p f kAe0d c e?g`a _ d _ 	hb=c e?g`^`fhp
f?iJb c e?d f?cG_ aFg`f?g`c ehg`^`f?p��R_ kNd r`bla iJb z d c n`p _ aGc e?g`^`fhp _ g d r`bla b g`a bAt?_ 	hb g �h� d r`blm f ~Xb cFd f?iJf?m fht ���
�Ai`iJb c0a b pB_ z f?ghd _ ghn`_ d �"f k d r`b)a iJb z d c n`p��.z f?g`a _ ^`b c b ^7ehajeWa b d�	?ehm n`b ^�pBehi`i`_ g`t��._ aji`c f 	hb g
~Ar`b g"z m fha b ^&fhiNb c e d fhc a ehc bjb shn`_ i`iJb ^W~A_ d rWd r`bjthe?iWd f?iJf?m fht ��� | r`b0pBe?_ g1d r`b f?c b p _ a d r`e d
d r`b=a iNb z d c n`p f kAg`fhc pBe?mGfhiNb c e d fhc a _ a e%m f ~Xb c a b pB_ z f?ghd _ ghn`fhn`a pBe?i`i`_ g`t��q~Ar`b g1d r`b=g`fhc pBe?m
f?iJb c e?d f?c aFehc bXb shn`_ i`iJb ^ ~A_ d rLd r`blm f ~lb cqd fhiNfhm f?t?��� � bX^`fLe?m a f.f��`a b c 	hbld r`e dFd r`blz fhc bla iNb z d c n`p
a b b pBaLd f��Nb=pBf?c bB_ ghd b c b a d _ g`tjd r`ehg)d r`bBn`a n`ehmXa iNb z d c n`p��F~Ar`b g1~Xb=z f?g`a _ ^`b c t?b g`b c ehmXz m fha b ^
f?iJb c e?d f?c a �`~A_ d r`f?nRd.z fhg`^`_ d _ f?g`alf?g0^`b g`a b ^`f?pBeh_ g`a �
]Ag=b m b pBb g?d ehc �=i`c fRf kqf k[d r`b.c e?g`^`fhpBg`b a alf k[d r`b!$[b �Nb a t?n`b � � e?pBpBb cXz fhpBiNfhg`b ghd aXf k[d r`b.a iNb z �
d c n`p9f?kNe.a b m k eh^ � f?_ ghd �?c ehg`^`f?p9fhiNb c e d fhcq_ aFt?_ 	hb g(� � bXth_ 	hbXe.t?b g`b c ehmhk fhc p n`m elk fhc[d r`bla iNb z d c n`p
f kXejg`f?c pBehm[d c e?g`a _ d _ 	hb c ehg`^`f?p fhiNb c e d fhc � �F_ g`e?m m �j~Xb th_ 	hbLd r`b f?c b pBaA~Ar`_ z r%_ pBi`m �0b '`_ a d b g`z b
f kFe��`a f?m nRd bLz fhg?d _ gRn`f?n`aAa iJb z d c n`p fhcli`n`c bLiNfh_ g?dAa iJb z d c n`p��
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$[b d � �  � ^`b g`f d b d r`b thc e?i`r%f kXe=m _ g`b e?cAfhiNb c e d fhc  � 	 �  �+��� �J~A_ d r0^`fhpBe?_ g 	 �  � _ g�� �
| r`bLf?iJb c e?d f?c  9_ alz m f?a b ^j_ kFe?g`^jfhg`m �=_ k � �  � _ alz m f?a b ^j_ g�� � � �G]9thc e?i`r�� _ aleBa n��`a i`e?z b
_ g�� � � �N~A_ d rjd r`bLeh^`^`_ d _ f?g`ehmJi`c fhiNb c d �jd r`e d � ��� ��� � � � � ) ���lw gjd r`b.k fhm m f ~A_ g`t ~XbL~A_ m m
f?g`m �jz fhg`a _ ^`b cld r`bLz eha b/�3) � �
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+�� ��	�� , � � � _ �l| r`b m f ~lb c.f?iJb c e?d f?cld f?iJf?m fht �j_ aAd r`b c b m e?d _ 	hb.d f?iJf?m fht �j_ gjd r`b a b dLf kGfhiNb c e d fhc
t?c ehi`r`aXk c fhp d r`bLm f ~lb cld f?iJf?m fht �=_ g=d r`bLa b dAf?kFz m fha b ^0a b d aA_ g�� �>� �
� _ _ �.| r`b=fhiNb c e d fhc a _ g � e?c b=g`f dBc b sRn`_ c b ^1d f0r`e 	hbjb sRn`e?ml^`f?pBeh_ g(�Fg`f?c ^`b g`a bj^`f?pBeh_ g(� | r`b
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^`f?pBeh_ g=f?kFe m _ g`b e?clf?iJb c e?d f?cl_ aleBm _ g`b ehcXa n��`a i`ehz b��
� _ _ _ �l| r`b m f ~lb cLf?iJb c e?d f?cAd fhiNfhm f?t?�0_ aAd �`i`_ z ehm m �0g`f?dLe � ehn`a ^`f?c +1d fhiNfhm f?t?���-�`nRdLd r`_ a.^`b iJb g`^`a
f?g � �
� _ 	 �X| r`bLpBe�'R_ pBehmJpBe?i`i`_ g`tha 	 � 
  &� � �& 9e?g`^ 	 . 
  &�  /A � e?c bLz f?ghd _ ghn`fhn`a �
| r`bBm f ~Xb c.fhiNb c e d fhcAd fhiNfhm f?t?�%_ a.^`b oNg`b ^)k c f?p d r`bBm f ~lb c.d f?iJf?m fht �0k fhcAd r`bBa b d f?kXthc e?i`r`a �Fa f
 ) � � m _ p  ��X_ a[b shn`_ 	?ehm b ghd[~A_ d r	� �  � ) � � m _ p�� �  � � �Fw k � * ���X_ a[eAg`b dFf?k`z m fha b ^ a n��`a i`e?z b a �
d r`b gBd r`blz m f?a n`c bAf?kNd r`bAm f ~lb cGm _ pB_ dGe?g`^ d r`bA_ g`^`_ 	`_ ^`n`e?m`m f ~Xb cGm _ pB_ dFehc blz m f?a b ^Ba n��`a i`ehz b a � | r`b
z m fha n`c bBf?kXd r`bBm f ~lb c m _ pB_ dLf?kle0g`b d�� � � �=f?klz m f?a b ^1t?c ehi`r`a _ aLe0thc e?i`r(�!�`nRd d �Ri`_ z e?m m �)b sRn`e?m
d f0d r`b=d c _ 	R_ ehmGthc e?i`r ��� ��� � � ���Ga _ g`z bBd r`bj_ g?d b c a b z d _ f?gWf?kAd ~lf%thc e?i`r`a d �Ri`_ z e?m m �1_ a d r`b=d c _ 	R_ ehm
t?c ehi`r(� | r`bB_ g`^`_ 	`_ ^`n`e?mGm f ~Xb cLm _ pB_ d � B � m _ p�� � pBe �)g`f?d �JbBe0t?c ehi`r(�jw d _ a g`f d z m b e?c.k c fhp
d r`b a b z fhpBpBb ghd aX~Ar`b d r`b cld r`b c b b '`_ a d aleBn`g`_ shn`bLpBe�'R_ pBehmJm _ pB_ dXthc e?i`r(�
| r`b%t?ehi&d f?iJf?m fht �Wk fhc=z m fha b ^"fhiNb c e d fhc a=_ a=t?_ 	hb g �?�&d r`b � e?n`a ^`fhc +9^`_ a d e?g`z b �Jb d ~Xb b g�d r`b
n`g`_ dLa i`r`b c b aLf?kGd r`b fhiNb c e d fhc.t?c ehi`r`a � | r`_ a.d f?iJf?m fht �%_ a.b sRn`e?mFd fBd r`bBg`f?c p d fhiNfhm f?t?�0_ kX_ d._ a
c b a d c _ z d b ^=d f �Jf?n`g`^`b ^jf?iJb c e?d f?c a � | r`bLm f ~Xb cGd fhiNfhm f?t?�B_ aX~Xb e?v?b c �Ne?g`^=d r`_ aX_ alc b �Nb z d b ^j_ g=d r`b
k f?m m f ~A_ g`t d r`b fhc b pBa �
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u b oNg`_ d _ f?g  �� ��� 
 f kFb c thfR^`_ zAthb g`b c e?m _ � b ^jiNf?d b ghd _ e?m aX_ aXpBfR^`b m b ^=e?k d b cla _ pB_ m e?cG^`b oNg`_ d _ f?g`aXk f?n`g`^
_ g�� �����Fi(� $�
��Fi(� ��" � �j{RfhpBb d _ pBb a.d r`b d b c p pBb d c _ z e?m m �0d c e?g`a _ d _ 	hbB_ aLn`a b ^1a �`g`f?gh�RpBfhn`a m �%~A_ d r
d r`b.d b c p b c t?fR^`_ z _ d � � ��
��Ni(� � � � ���`nRd.wXa b b g`f c b e?a fhg=k fhcXd r`_ a �
| r`b fhc b p  �� ��� $0_ a b m b pBb g?d ehc ��� �`nRd k n`g`^`ehpBb ghd e?m �%w d m b eh^`aLd f0d r`b=z fhpBi`m b d b=e?g`ehm �Ra _ a f kAd r`b
{Rz r`c )f?^`_ g`thb cXfhiNb c e d fhcF~A_ d r=e iNb c _ fR^`_ zliJf d b g?d _ ehm �Re?g`^=_ dl_ aFd r`b.pBf d _ 	?e?d _ f?g k f?cGd r`b.t?b g`b c ehm _ � e��
d _ f?gjf?kFb c thfR^`_ z _ d �=z fhg`z b iRd ald fB_ g`z m n`^`bLm _ g`b ehcXc ehg`^`f?p f?iJb c e?d f?c a �
| r`b fhc b p  �� "�� �.t?_ 	hb aG_ gBi`ehc d _ z n`m ehcFb '`e?pBi`m b aGf k[fhiNb c e d fhc aF~A_ d rBg`f?g`b pBiRd �Bc b a _ ^`n`e?mNa iNb z d c n`p��
�Nfhn`g`^`b ^jfhiNb c e d fhc aX_ gBoNg`_ d b.^`_ pBb g`a _ fhg`e?mNa i`ehz b aX~A_ d r=a iJb z d c n`p b shn`ehmNd f � �`ehg`^=_ dl_ g`^`_ z e d b a
d r`e dXd r`b.z f?c b.f?k[d r`b.a iNb z d c n`p _ aXf kqa iNb z _ ehmJ_ g?d b c b a dlk f?cGd r`b.a iJb z d c e?mNd r`b f?c �=f?kqt?b g`b c ehmJz m fha b ^
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f?iJb c e?d f?c a � | r`bl^`b oNg`_ d _ f?g`aFn`a b ^ k f?cqd r`blz fhpBiNfhg`b ghd aFf kNd r`bla iNb z d c n`p ehc bGk fhn`g`^ _ g�� � �� ��hi(� �����
i(� ����� � �������Fe?g`^�� ��� ���[i(� � �����[i(� � ��
 � � | r`b c bB_ a.ejz fhg��N_ z dL_ g0d r`bB^`b oNg`_ d _ fhg%f kGd r`b z f?ghd _ ghn`fhn`a
a iNb z d c n`p�� �.g`b ^`b oNg`_ d _ fhg0r`f?m ^`alk f?cAthb g`b c e?mqz m f?a b ^0f?iJb c e?d f?c a �N~Ar`_ z r%_ alp �jz r`fh_ z b ehm a f��Je?g`^
e?g`f?d r`b c _ a��`e?a b ^1f?g)d r`bBz fhg?d _ gRn`f?n`a i`ehc d f kAeja iJb z d c e?mXf?iJb c e?d f?c �j{R_ g`eh_�� ��
��Fi(� ��" ���G^`b oNg`b a
d r`b ^`_ a z c b d b i`e?c d f kGd r`b a iJb z d c n`p d f��Nb d r`b z m f?a n`c b f kGd r`b a b d f kXb _ t?b g�	?ehm n`b a �J~Ar`_ z r)_ aAk e?c
k c f?p d r`bL^`b oNg`_ d _ fhgjwXr`e 	hbLz r`f?a b g(�
w dl_ aXiNb c r`e?i`aXg`fhg`a d e?g`^`ehc ^Bd f z f?g`a _ ^`b cXa iNb z d c ehm`k ehpB_ m _ b aFk f?cXf?iJb c e?d f?c aG~Ar`_ z r=ehc bAg`f dl^`b g`a b m �
^`b oNg`b ^(�Nehal_ g | r`b f?c b p  �� "�� ���
wG^`f g`f dAvhg`f ~9e��Jf?nRdlehg?�jc b k b c b g`z b al~Ar`b c b.m f ~lb cXd f?iJf?m fht?_ b aFk fhc �Jf d rjf?iJb c e?d f?c ale?g`^ja iNb z d c e
e?c bLn`a b ^(�Na f | r`b fhc b p  �� "�� � pBe ���NbLg`b ~��
| r`bla b d D 
 f kJe?^`pB_ a a _ �`m bXiNf?d b ghd _ e?m aF_ g u b oNg`_ d _ fhg  �� "�� "A_ aFn`a b ^Behm a f._ g�� "��hi(� ����� �-� � $����hi(� ����� � �
�`nRd _ g%d r`b=z fhg?d b 'hdBf kAz fhg?d _ gRn`f?n`aB{Rz r`c )f?^`_ g`thb c fhiNb c e d fhc a e?aLk n`g`z d _ fhg`a f kAc e?g`^`fhp z f?n`i`m _ g`t
z fhg`a d e?ghd a � w g0d r`b _ � _ � ^(�Lz e?a b��qe?a._ g � $����qi(� ������� �Jd r`b c b _ a.g`f=^`_ +[b c b g`z b �Jb d ~Xb b g D 
&e?g`^%d r`b
a n`i`iNfhc d � 
 f?kqd r`bLiNf?d b ghd _ e?m �
| r`b fhc b p  �� "��  0^`b d b c pB_ g`b aLd r`b=a iJb z d c n`p f?kAehg1b c thfR^`_ zBfhiNb c e d fhc � �Nf?cLd r`_ a a iNb z _ ehmGz e?a bj_ d
pBe ���Nb � g`b ~����F_ g%i`ehc d _ z n`m ehcA_ kXd r`b a b d f kle?^`pB_ a a _ �`m b iNf?d b ghd _ e?m a._ aLa d c _ z d m �0m ehc t?b cAd r`ehg%d r`b
a n`i`iNfhc dLf?kGd r`b c e?g`^`fhp iJf d b g?d _ ehm ��,GpBiRd �0^`_ a z c b d bBa iNb z d c n`p _ aAd r`b thb g`b c _ z z eha b �qe?aLa r`f ~Ag
_ g � 
����Ni(� ����" � �
| r`bB^`b g`a _ d �1f kla d e?d b a pBb e?a n`c bB_ a f k 	`_ d e?mG_ pBiJf?c d ehg`z b _ g)a fhm _ ^)a d e d bBi`rh�Ra _ z a �!�h�%~Ar`_ z r)k f?c
_ g`a d e?g`z bld r`bA^`_ +Jb c b g`z b��Nb d ~lb b g=pBb d ehm aFehg`^B_ g`a n`m e?d f?c aGz ehg �Jbln`g`^`b c a d fRfR^ � � ���Ri(� "� ������F_ t?n`c b
� $�� � � � <L_ c a z r � 
����Ai(� ����
 � �������li(� ����$��Ai(� ����� � �������li(� �� �� �.z f?g`a _ ^`b c a=a b 	hb c ehm.b sRn`_ 	?e?m b g?dj^`b o��
g`_ d _ f?g`a k f?c d r`bj^`b g`a _ d �Wf?k.a d e d b a k fhc d r`bjz fhg?d _ gRn`f?n`a �lc e?g`^`fhp {Rz r`c )fh^`_ g`t?b c fhiNb c e d fhc � | r`b
f?c _ th_ g`e?mX^`b oNg`_ d _ f?g&f k.d r`bj^`b g`a _ d �&f kLa d e d b aBn`a b aBoNg`_ d bjz n��Jb a=e?g`^&e?i`i`c f '`_ pBe d bj^`b g`a _ d �&f k
a d e d b aXpBb eha n`c b aGk fhcFd r`b a b.z n��Jb a � u b oNg`_ d _ f?g  ��  �� �A_ aXpBf?c bAt?b g`b c ehm`d r`e?g=n`a n`e?m �`e?g`^=e?m m f ~AaFk f?c
a n��`a b sRn`b g`z b aLf kF_ g`z c b eha _ g`t z n��Nb a �
| r`b fhc b p  ��  �� �.t?_ 	hb aFd r`bAehi`i`c f 'R_ pBe?d bl^`b g`a _ d �Bf k[a d e?d b aXpBb eha n`c bA^`_ c b z d m � e?aXeLa i`ehz bAe 	hb c e?thb �
e?g`^0pBe � �JbLe g`b ~9f��`a b c 	?e d _ fhg(�Gw dAa n`tht?b a d aAa d c f?g`thm �Bd fBz f?g`a _ ^`b clb c t?fR^`_ z.iJf d b g?d _ ehm a �
0 c f?vRr`f?c f 	 U ald r`b f?c b p��Ne?aln`a b ^0_ g=d r`bLi`c fRf kFf?k | r`b fhc b p  ��  �� ���N_ aXk f?n`g`^j_ g � �� ��Ni(� ��" � �
| r`b fhc b p  ��  �� �=t?_ 	hb aAd r`b ^`b g`a _ d �%f kGa d e?d b a.b 'Ri`m _ z _ d m ���Je?g`^%_ d.pBe � �Jb iNfha a _ �`m bLd f=n`a bLd r`_ a.e?a
e a d ehc d _ g`t iJf?_ ghdlk f?cXd r`b {Rz r`c )fh^`_ g`t?b clfhiNb c e d fhcXz e?a b��
| r`b.i`c f��`m b p f?kqb 'R_ a d b g`z bLf?k[d r`b.^`b g`a _ d �jf kFa d e d b al_ aXa _ pB_ m ehcFd f d r`b.b 'R_ a d b g`z bLf?k[d r`bAd r`b c pBf �
^R�Rg`ehpB_ z.m _ pB_ dl_ gja d e d _ a d _ z e?mJpBb z r`e?g`_ z a � ����
��Ni(� � � � � $�� �
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| r`b0m f ~lb c d fhiNfhm f?t?�W_ aBehi`i`m _ b ^Wd f1^`b oNg`b%c e?g`^`fhp�{Rz r`c )fh^`_ g`t?b cBfhiNb c e d fhc aBfhg&e
c e?g`^`fhp t?c ehi`r(�N^`b oNg`b ^ �h�0t?b g`b c ehm _ � b ^jiNf?d b ghd _ e?m a � � bLi`c f 	hbLd r`e?dld r`b a iNb z d c n`p
_ aXe m f ~lb cla b pB_ z fhg?d _ gRn`f?n`aXk n`g`z d _ f?gjf kqd r`b.thb g`b c e?m _ � b ^jc b e?mJiJf d b g?d _ ehm � | r`_ alth_ 	hb a
e?g%b 'Ri`m _ z _ dAk fhc p n`m eBk fhcld r`b a iJb z d c n`p��J~Ar`b g%d r`b iJf d b g?d _ ehmq_ a.ejpBb d c _ z e?m m �jd c e?g��
a _ d _ 	hb �qc ehg`^`f?p i`c fRz b a a � | r`bBa _ t?g`_ oNz e?g`z b f kXd r`b�$qb �Jb a thn`bB^`b z f?pBiJf?a _ d _ fhg`a.f kle
a b m k eh^ � f?_ ghd � e?pB_ m d fhg`_ e?g _ aX^`_ a z n`a a b ^j_ gBd b c pBalf k[d r`bAd _ pBbA^`b iJb g`^`b g?dl~le 	hbAk n`g`z �
d _ f?g(�($[fRz e?mXa iNb z d c ehmXpBb e?a n`c b a e?c b=^`b oNg`b ^Wehg`^We?i`i`m _ b ^(� �F_ c a d m �%k fhcLd r`b=i`c fRf?k
f kAc e?g`^`fhpBg`b a a f kld r`b�$qb �Jb a thn`bB^`b z fhpBiNfha _ d _ f?g)f kld r`bBa iJb z d c n`p��Fe?g`^1a b z f?g`^`m �
_ g0ehg%b '`i`m _ z _ dAk fhc p n`m eBk f?cAd r`b _ g?d b t?c e?d b ^%^`b g`a _ d �%f kXa d e d b a.pBb e?a n`c b�� � b ^`b d b c �
pB_ g`bXd r`bAa iJb z d c n`p ehg`^ d r`bAi`n`c bAiJf?_ ghdXa iNb z d c n`p f kJd r`bAiJb c z f?m e?d _ f?g={Rz r`c )f?^`_ g`thb c
f?iJb c e?d f?c � | r`bl^`b d b c pB_ g`e?d _ f?g f?kNd r`bXe��`a f?m nRd b m � z f?ghd _ ghn`fhn`aFehg`^ d r`bla _ g`t?n`m ehcqz fhg��
d _ ghn`fhn`aAa iNb z d c n`p ehc bLm b k d.e?aAfhiNb g0i`c f��`m b pBa �*�`nRd.iJf?a a _ �`m �ja fhm 	?e��`m b��h�0pBb d r`fR^`a
_ g`^`_ z e?d b ^(�

� � ����� ������� � 	6��� � �

| r`b t?b g`b c ehmJd r`b f?c �0f kGz m fha b ^0c ehg`^`f?p f?iJb c e?d f?c al~Xfhn`m ^ �Nb f kGm _ d d m b._ g?d b c b a d._ kFd r`b c bL~Xb c b g`f
z fhg`z c b d bBpBfR^`b m aLe 	?e?_ m e��`m b � | r`b oNc a d eh_ p r`b c bB_ a.d f0i`c b a b ghd e?g`^1b 'Rd b g`^1d r`bBpBfR^`b mF~Ar`_ z r
r`e?a��Jb b gjpBf?a dAb 'Rd b g`a _ 	hb m �ja d n`^`_ b ^(� | r`b.pBfR^`b mJ_ aXvRg`f ~AgjehaXd r`bAd _ thr?d��`_ g`^`_ g`t pBfR^`b mJfhcXd r`b
]Ag`^`b c a f?g0pBfR^`b m � � b.~A_ m mJz e?m m[_ dXd r`bL^`_ a z c b d b {Rz r`c )fh^`_ g`t?b clfhiNb c e d fhclpBfR^`b m �
| r`bL^`_ a z c b d b {Rz r`c )fh^`_ g`t?b clf?iJb c e?d f?cl_ al^`b oNg`b ^jk c fhp e oNg`_ d bL^`_ +Jb c b g`z b $[ehi`m e?z b.fhiNb c e d fhcle?g`^
e0iNf?d b ghd _ e?m � � bBe?m m f ~ d r`b=iNf?d b ghd _ e?mFd fjd e?v?bBd r`b 	?ehm n`b  �qehg`^)n`a b aLd r`bBd b c p t?b g`b c ehm _ � b ^
iNf?d b ghd _ e?mX~Ar`b gW~lb0e?m m f ~ d r`_ aBiJf?a a _ �`_ m _ d ��� | r`_ aBth_ 	hb aBe1g`e d n`c ehmX~Xe �&d f)pBfR^`b mle1c e?g`^`fhp
t?c ehi`r��?�1c e?g`^`fhp c b pBf 	?ehmFf?kliNfh_ g?d a � %X�)pBb ehg`aLf?kXd r`bBm f ~Xb cLfhiNb c e d fhc.d f?iJf?m fht �0~lbBi`c f 	hb
d r`e d.d r`b {Rz r`c )fh^`_ g`t?b c.f?iJb c e?d f?cAk c f?p e=t?b g`b c ehm _ � b ^0c ehg`^`f?p iNf?d b ghd _ e?mq_ a.e=c e?g`^`fhp fhiNb c e d fhc
_ g%e=i`c fhiNb c.a b g`a b�� � b i`c f 	hb ehm a fBd r`e?d.d r`b pBe?i`i`_ g`t=f?kXe=thb g`b c e?m _ � b ^%c b e?mFiJf d b g?d _ ehm[d f=d r`b
z fhc b=a iNb z d c n`p f kAd r`bj{Rz r`c )f?^`_ g`thb c f?iJb c e?d f?c _ a m f ~Xb c a b pB_ z fhg?d _ gRn`f?n`a � | r`b=thb g`b c e?mGd r`b f?c �
k f?cLpBb d c _ z ehm m �jd c ehg`a _ d _ 	hb z m f?a b ^)c e?g`^`fhp f?iJb c e?d f?c aLpBe �%d r`b g �Jb ehi`i`m _ b ^(� | r`bBc b a n`m d _ aLe?g
b '`i`m _ z _ dFk f?c p n`m elk fhc[d r`blg`fhg`c e?g`^`fhp9a iJb z d c n`p f?kNd r`bl{Rz r`c )fh^`_ g`t?b cFf?iJb c e?d f?cqk c fhp9eLpBb d c _ z e?m m �
d c e?g`a _ d _ 	hbLt?b g`b c ehm _ � b ^jc b ehm[c e?g`^`fhp iJf d b g?d _ ehm �
w g)d r`b=]Ag`^`b c a f?gWpBfR^`b mG_ d _ a vhg`f ~Ag1d r`e d m ehc t?bB^`_ a f?c ^`b c _ pBi`m _ b aLe��`a b g`z b=f?kl^`_ +[n`a _ f?g(� � b
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^`_ a z n`a aqr`f ~1d r`bFd _ pBb!�Jb r`e 	`_ f?cqf kRd r`bG~Xe 	hbGk n`g`z d _ f?gL_ a[c b m e d b ^.d fld r`b�$qb �Jb a thn`bG^`b z fhpBiNfha _ d _ f?g
f kld r`b � _ m �Nb c dLa i`ehz b=_ ghd fjehg1e��`a fhm nRd b m �)z fhg?d _ gRn`f?n`a i`ehc d �Fe0a _ g`t?n`m ehcLz fhg?d _ gRn`f?n`a i`ehc d �Fe?g`^
eji`n`c bBiJf?_ ghdLi`ehc d � | r`_ aLth_ 	hb aLe0pBf?a d �Jb ehnRd _ k n`mFe?g`^)c _ thf?c fhn`a._ ghd b c i`c b d e d _ fhg%f?kla f?pBbB^`b b i
pBe d r`b pBe d _ z e?mqc b a n`m d a � | r`b iJf?_ ghdL_ ald r`e?dLe?gh�%shn`ehg?d n`p a d e d b th_ 	hb a.ehg%e?a a fRz _ e d b ^%pBb e?a n`c b��
e?g`^Bd r`b �Nf?n`c _ b cFd c e?g`a k fhc pBe d _ fhgBf k[d r`_ aXpBb eha n`c bA_ aX^`_ c b z d m �Bc b m e?d b ^Bd fLd r`bAd _ pBbl^`b 	hb m fhi`pBb ghd
f kqd r`bLa d e?d bLt?_ 	hb g��h�0{Rz r`c )f?^`_ g`thb c ald _ pBb.^`b iNb g`^`b ghd.b sRn`e d _ fhg(�
| r`b � c b b g U aBk n`g`z d _ fhg&r`eha �Nb b g"d r`b0pBfha d=_ pBiJf?c d ehg?dBd fRf?mA_ g&d r`b0b 'R_ a d _ g`t1i`c fRf?k aBf?kLi`n`c b
iNfh_ g?d a iJb z d c n`p�� � b=i`c f 	hb=d r`e d d r`b � c b b g U a k n`g`z d _ fhg1_ a e � fh_ g?d m �)z f?ghd _ ghn`fhn`a k n`g`z d _ fhg1f k
d r`b t?b g`b c ehm _ � b ^0c b ehm[iJf d b g?d _ ehm[ehg`^jd r`b c b a fhm 	hb ghd.a b d.i`ehc e?pBb d b c �A] z fhg`a b sRn`b g`z b _ ald r`e d.d r`b
a iNb z d c ehmqk ehpB_ m �jf?kGd r`bB{Rz r`c )fh^`_ g`t?b cLf?iJb c e?d f?c._ a.c ehg`^`f?p _ g)e=i`c fhiNb cLa b g`a b�� � b g`b c e?mqd r`b f?c �
^`fRb aXd r`b gj_ pBi`m �Bg`fhg`c e?g`^`fhpBg`b a alf?k[d r`b!$qb �Jb a thn`b.^`b z fhpBiNfha _ d _ f?g=f kqd r`b.a iNb z d c n`p ~Ar`b gjd r`b
t?b g`b c ehm _ � b ^jc b e?m[c ehg`^`f?p iNf?d b ghd _ e?m[_ alpBb d c _ z ehm m �Bd c e?g`a _ d _ 	hb�� � bLth_ 	hbLehgjb 'Ri`m _ z _ dlk f?c p n`m e k f?c
d r`bl_ g?d b t?c e?d b ^B^`b g`a _ d � f?kJa d e d b aGpBb eha n`c bl_ g d b c pBaFf k[pBb ehg 	?e?m n`b aFf?kJm fRz e?mRa iJb z d c e?mNpBb eha n`c b a �
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| r`b e?g`a ~lb cLpBe �%ehm a f=e?m c b e?^R�%b '`_ a dLa fhpBb ~Ar`b c b _ g0d r`b rhn`thb ehpBf?n`ghd.f?kXm _ d b c e?d n`c b e 	?e?_ m e��`m b
f?gjc b m e d b ^ja n���� b z d a �

���Aw g�	hb a d _ the d bLd r`bLg`e d n`c bLf kFd r`bLa iNb z d c n`p f kqd r`bLg`b e?c b a dAg`b _ t?r��Nfhclf?iJb c e?d f?c �
���.{hd n`^R�0d r`b z f?g`g`b z d _ fhg��Nb d ~lb b g0d r`b z r`ehc e?z d b c _ a d _ zLk n`g`z d _ f?g%e?g`^0d r`b�$[b �Nb a t?n`bB^`b z f?p �
iNfha _ d _ f?g"f k eWpBb eha n`c b � {R_ pB_ m e?c k f?c=f?d r`b c=d c e?g`a k fhc pBe d _ fhg`aBf k d r`b%pBb eha n`c b �.e?g`^�_ g
i`e?c d _ z n`m e?cXd r`b {hd _ b m d � b aGd c ehg`a k f?c pBe?d _ f?g(�

��� u fRb a[e?gL_ g`z c b eha bFf?kRd r`bFthc e?i`rL_ g`z c b eha bFd r`bFz f?ghd _ ghn`fhn`a[a n��`a i`ehz bXf kRd r`bGg`b ehc b a dFg`b _ thr��Jf?c
f?iJb c e?d f?c � u fRb aXd r`bLz fhg?d _ gRn`f?n`aAa iNb z d c n`p _ g`z c b e?a b �

��� u fRb aXd r`bLe��`a fhm nRd b m �jz fhg?d _ gRn`f?n`aAa iNb z d c n`p ^`b z c b eha bL~A_ d rj_ g`z c b e?a _ g`tB^`_ a f?c ^`b c �
"��Aw aAa _ g`t?n`m ehcXz f?ghd _ ghn`fhn`ala iJb z d c n`p d �Ri`_ z e?m[_ gja fhpBb.a b g`a b �
 ��Aw aGd r`bla iJb z d c n`p f?kJd r`bA^`_ a z c b d b.{Rz r`c )f?^`_ g`thb cGfhiNb c e d fhcGeLm f ~lb cGa b pB_ z fhg?d _ gRn`f?n`aFk n`g`z d _ f?g
f kqd r`bLthb g`b c e?m _ � b ^jz f?pBi`m b '=iJf d b g?d _ ehm �


����Xf?g`a _ ^`b cXd r`bLc b m b 	?ehg`z bLf?kqd r`bLpBb d r`fR^`al_ g � � �[k fhcXd r`bLg`b ehc b a d.g`b _ thr��Jf?clfhiNb c e d fhc �
$��Aw aq_ dqiJf?a a _ �`m bFd fAn`a bGehz z b iRd fhc � ^`fhg`f?cqm b 	hb m a[f?k`ehgL_ pBi`n`c b � ehpB_ m d f?g`_ ehgld fAi`c f 	hbXb '`_ a d b g`z b
f kAi`n`c b=iNfh_ g?d a iJb z d c n`p f kAz f?c c b a iNfhg`^`_ g`t0c ehg`^`f?p � e?pB_ m d fhg%fhiNb c e d fhc a � ]��`a b g`z bjf k
e��`a fhm nRd b m �jz fhg?d _ gRn`f?n`aAa iNb z d c n`p��

��� | fL~Ar`e?dlb 'Rd b ghdAz ehg=c b a n`m d aXk f?cGd r`bA^`_ a z c b d b.p n`m d _ i`m _ z e?d _ f?g fhiNb c e d fhc �JbAn`a b ^Bd f f��Rd eh_ g
c b a n`m d alk f?cXd r`bLz f?c c b a iNfhg`^`_ g`tB{Rz r`c )fh^`_ g`t?b c7f?iJb c e?d f?c �

� ���Aw g�	hb a d _ the d bLk n`c d r`b cl_ ghd f d r`bLi`c fhiNb c d _ b aAf kqd r`bLm f ~lb cAf?iJb c e?d f?cXd f?iJf?m fht ���
�����Aw aAd r`b m f ~Xb c.f?iJb c e?d f?cAd f?iJf?m fht � � ehn`a ^`f?c +1~Ar`b g)c b a d c _ z d b ^0d fBd r`b a b dLf k �Nfhn`g`^`b ^)f?i��
b c e?d f?c aA^`b oNg`b ^0f?gje %Xehg`e?z r0a i`ehz b �

� ���Aw aLd r`bBb a a b ghd _ e?mXa iJb z d c n`p f?kle0z m f?a b ^)fhiNb c e d fhcLe0m f ~lb c a b pB_ z f?ghd _ ghn`fhn`a.k n`g`z d _ f?g � ]
pBb eha n`c e��`m bGk n`g`z d _ fhg � � r`e dFe��NfhnRdqd r`b 	?e?c _ fhn`a[f?d r`b cF^`b z f?pBiJf?a _ d _ fhg`a[f?k`d r`bGa iJb z d c n`p��
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� ��� | r`bLz eha bLf kFc ehg`^`f?p pBe d c _ '=fhiNb c e d fhc aXk c f?p e c ehg`^`f?p fhc d r`f?g`fhc pBe?mJa �Ra d b p a r`f?n`m ^��Jb
_ g�	hb a d _ t?e?d b ^jk n`c d r`b c �

� ��� | r`b.iJf?a a _ �`_ m _ d �Bf kq^`b oNg`_ g`t d r`b.a n`p f k[d ~XfBn`g��Jf?n`g`^`b ^jfhiNb c e d fhc aGk c f?p ehi`i`c f 'R_ pBe?d _ g`t
�Nfhn`g`^`b ^0f?iJb c e?d f?c aAa r`f?n`m ^��JbL_ g�	hb a d _ t?e?d b ^jk n`c d r`b c �

� "�� � r`e dj_ aBd r`b0z m e?a a=f?kLf��Rd e?_ g`e��`m bjz f?ghd _ ghn`fhn`aj{Rz r`c )fh^`_ g`t?b c�f?iJb c e?d f?c aBk c f?p�m _ pB_ d a f k
^`_ a z c b d b {Rz r`c )f?^`_ g`thb c7f?iJb c e?d f?c a � � r`e?dAvh_ g`^0f kFz f?g�	hb c thb g`z b _ aliNfha a _ �`m b �

�  ��Aw a�� d r`b �Bm f ~Xb clm _ pB_ dXf?kFz m fha b ^0c e?g`^`fhp f?iJb c e?d f?c aleht?eh_ g=eBz m f?a b ^jc e?g`^`fhp f?iJb c e?d f?c �

� 
����Xf?g`a _ ^`b cXk n`c d r`b cXd r`b $qb �Jb a thn`bL^`b z fhpBiNfha _ d _ f?g=f?kFc e?g`^`fhp pBb eha n`c b a �
� $��Aw ald r`b.~Xb e?vjm _ pB_ dXf?kFc e?g`^`fhp pBb eha n`c b aAe?the?_ gjeBc e?g`^`fhp pBb e?a n`c b �
� �����F_ g`^0a n`_ d e��`m bLz f?g�	hb c thb g`z b z f?g`z b iRd aAk fhcAc e?g`^`fhp pBb eha n`c b a ���Xf?g�	hb c thb g`z b _ g0i`c f��`e��`_ m �
_ d � �

� ��� u fRb aAd r`bBe��`a fhm nRd b m �%z f?ghd _ ghn`fhn`aLa iNb z d c n`p f?kXehg%b c t?fR^`_ z pBb eha n`c b 	?ehm n`b ^)i`c fRz b a aL^`b �
z c b e?a bL~A_ d rj_ g`z c b e?a _ g`tB^`_ a f?c ^`b c � � r`e?dA^`fRb al^`_ a fhc ^`b clpBb e?gj_ g=d r`_ ala b d d _ g`t �

�����Aw g�	hb a d _ the d b.k n`c d r`b cl_ g?d f d r`bLi`c fhiNb c d _ b alf?kqm f ~lb clehg`^jn`i`iNb cXd fhiNfhm f?th_ b aX_ gjr?�`iNb c a i`e?z b a �
������,!'R_ a d b g`z b f kFeBpB_ g`_ pBe?mJn`i`iNb c�� z f?pBi`ehz d � m _ pB_ dlf kFeBg`b d.f kFz m f?a b ^ja b d a �
� ���.{hd n`^R�=k n`c d r`b cld r`bLz fhg`z b iRd.f kFc ehg`^`f?p a b d a �
� ���Aw aFd r`bAiNfh_ g?d ~A_ a blm _ pB_ dFf k[eLa b sRn`b g`z b.f k-%Xfhc b m`c ehg`^`f?p 	?e?c _ e��`m b aq~A_ d r 	?e?m n`b aG_ g eLa b z fhg`^
z fhn`g?d e��`m b! " � a i`ehz bLeht?eh_ g=eBc ehg`^`f?p 	?e?c _ e��`m b �

��"�� �Ad r`b cAz fhg�	hb c t?b g`z b z f?g`z b iRd alk fhcle��`a d c ehz d�	?e?m n`b ^jc e?g`^`fhp 	?e?c _ e��`m b a �
�  ��A]Ac b.d r`b c bL_ ghd b c b a d _ g`tBb '`e?pBi`m b alf?kFpBb d c _ z ehm m � d c ehg`a _ d _ 	hbLa �Ra d b pBald r`e d.e?c bLg`f?dAa d e?d _ f?g��
e?c � �
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�� � r`e dBe?c b=d r`b=c b m b 	?ehg`z bjf k.f d r`b c z f?g`z b iRd a k c f?p b c thfR^`_ z d r`b f?c �1k f?c b c thfR^`_ z=c e?g`^`fhp
f?iJb c e?d f?c a � � r`e d.e��Jf?nRdAb g?d c fhi?� �

� $��.{hd n`^R� i`ehc d _ e?mR^`_ +[b c b g`z bAf?iJb c e?d f?c aG_ g t?b g`b c ehm �F]Ag`ehm f?thn`b aGe?g`^Bb 'Rd b g`a _ fhg`aGf kNd r`bAc b a n`m d a
k c f?p d r`bLz fhg?d _ gRn`f?n`aAz eha b �

� �����Nn`c d r`b clc b a n`m d aXk fhc�%lm fRz r=d r`b fhc �j_ g=d r`bL^`_ a z c b d bLz eha b �0w pBi`n`c _ d _ b a �
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| r`b m _ a dAf?kGc b k b c b g`z b a��Jb m f ~9ehc bL^`_ 	`_ ^`b ^0_ ghd fB^`_ +Jb c b ghd.a b z d _ fhg`aA^`b iNb g`^`_ g`tBfhgjd r`b z e?d b thf?c ���
| r`_ al^`_ 	`_ a _ f?gj_ ala f?pBb d _ pBb alshn`_ d bLehc d _ oNz _ ehmJe?g`^ja r`fhn`m ^jg`f?d��Nb.d ehv?b gjd fRf m _ d b c e?m m ���
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 �Rw gLd r`_ aqi`e?iJb c[d r`bGehnRd r`f?cqf��`a b c 	hb aqd r`e dFe��`a b g`z bXf?k`^`_ +[n`a _ f?gL_ aqeAiNfha a _ �`m bF_ g z b c d e?_ g c e?g`^`fhp
m e d d _ z b a � | r`bL].g`^`b c a fhg0pBfR^`b mJ~Xehal_ ghd c fR^`n`z b ^jr`b c b �
� ��� �G{hd c fhg`t=e?g`^0~Xb e?v0m fRz e?m _ � e d _ fhg=_ a.^`_ a z n`a a b ^��`c _ b �`�jk c fhp e=i`r?�`a _ z _ a d a.iJf?_ ghd.f?k!	`_ b ~��L]Ag
b '`iNb c _ pBb ghdL~A_ d r1pB_ z c f ~le 	hbBm fRz e?m _ � e d _ fhg0z e?n`a b ^ �?�)d ~lf � ^`_ pBb g`a _ fhg`e?mGc e?g`^`fhp a z e d d b c _ g`tj_ a
^`b a z c _ �Nb ^(�
� ��
��-����� � | r`bLiJf?a a _ �`_ m _ d �Bf?kF]Ag`^`b c a f?g0m fRz e?m _ � e d _ fhgBf?kFm _ t?rhdl_ alz f?g`a _ ^`b c b ^(�
�  �� �q]9c b 	`_ b ~9f kFsRn`e?ghd n`p z r`ehf?aA_ alth_ 	hb g(�
� ��$ � | r`bLehnRd r`f?c aAz fhg`a _ ^`b cXd r`bLb +Jb z d _ 	hb � pBeha a � ehpB_ m d f?g`_ ehg k fhcle��`c n`iRdAr`b d b c fha d c n`z d n`c b a �
� ��� � � �.g`_ d e?c �jf?iJb c e?d f?c��`eha b aAehc b.z f?g`a _ ^`b c b ^jk fhclshn`ehg?d n`p a �Ra d b pBa � � b �`m[i`e?_ c alehc bLz b g?d c ehm �
� ��� $ ���.iJb c e?d f?c a ~A_ d r1z f?ghd _ ghn`fhn`a a iNb z d c e%ehc b=c b ehm _ � b ^1e?a m _ pB_ d aLf?kAf?iJb c e?d f?c a ~A_ d r1e0oNg`_ d b
gRnRp �Nb clf?kFa d e d b a � | r`b e?i`i`c f '`_ pBe?ghd ale?c bLth_ 	hb g �?� � b �Rmqi`e?_ c ale?dAb ehz rja d eht?b��
� ��� � �q].�`c _ b kFc b 	`_ b ~9f kFa fhpBbAk b e d n`c b aAf kFsRn`e?a _ z c �Ra d ehm al_ alth_ 	hb g(�
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� ��� | r`bLehnRd r`f?c ali`c f 	hb e pBe '`_ pBe?mJb c thfR^`_ z.m b pBpBe k f?cla n`iJb c eh^`^`_ d _ 	hb.i`c fRz b a a b a � | r`bLi`c fRf kFf k
d r`b p n`m d _ ^`_ pBb g`a _ fhg`e?m[b c thfR^`_ zLd r`b fhc b p _ aAe=z f?c fhm m e?c �0f kGd r`b c b a n`m d a.f��Rd eh_ g`b ^(� | r`b i`c fRf kG_ a
pBf?a dA_ g`a d c n`z d _ 	hb �
� ��� � | r`bLehnRd r`f?clz f?g`a _ ^`b c ala b i`e?c e?d _ f?g0i`c f?iJb c d _ b al_ gjr?�`iNb c a i`e?z b a �
� ��" �.].^`^`_ d _ f?g&f kLn`g��Nfhn`g`^`b ^�f?iJb c e?d f?c aB_ a=^`b oNg`b ^&k c f?p�z f?g`a _ ^`b c e d _ fhg&f k.d r`b $q_ b0i`c fR^`n`z d
k f?c p n`m e��
�  �� � | r`b0e?nRd r`fhcBt?_ 	hb aBe�	?ehc _ e?ghd=f k.d r`b �Nb �`g`pBe?g�� <Le?z=k fhc p n`m e�� | r`b0pBe?_ gWc b a n`m d=_ a d r`e d
e?i`i`c f '`_ pBe d _ fhg �?�%_ g?d b t?c ehmqfhiNb c e d fhc aAehc b c b i`m e?z b ^��h�%e?i`i`c f '`_ pBe d _ fhg0^`_ c b z d m � �?�0oNg`_ d b ^`_ k �
k b c b g`z b f?iJb c e?d f?c a � | r`_ aA_ al^`b ^`n`z b ^0ehale 	?e?c _ ehg?dAf?kqd r`b �Xr`b c g`f�+)i`c fR^`n`z dAk f?c p n`m e��
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�� � | r`b ehnRd r`f?c.th_ 	hb a.e 	hb c a _ fhg%f kGd r`b | c f d d b c.i`c fR^`n`z d.k fhc p n`m eB~Ar`b c b d r`b iNb c d n`c �`e d _ fhg0_ a
t?_ 	hb gjpBb c b m �je?aAe a b a shn`_ m _ g`b e?cXk fhc p �h�jpBb e?g`alf?kFeBc b thn`m e?c _ � e d _ fhgBi`c fRz b ^`n`c b��
� "�� � | r`bjehnRd r`f?c z f?g`a _ ^`b c a d r`b $q_ b=i`c fR^`n`z d k fhc p n`m e0k f?c a b pB_ thc f?n`i`a ^`b oNg`b ^ �?� �Nc _ b ^`c _ z r`a
b 'Rd b g`a _ fhg`a �
� $�" �.] | c f d d b c=i`c fR^`n`z d=k fhc p n`m e)k f?cBd r`bjk fhc p�a n`p�f k a b m k e?^ � fh_ g?d=fhiNb c e d fhc aBd r`e djpBe � �Jb
n`g��Jf?n`g`^`b ^jk c f?p �Nb m f ~7_ ali`c f 	hb g(�
� � ��� �q] {Rz r`c )fh^`_ g`t?b clf?iJb c e?d f?cl_ al^`b oNg`b ^��?�jpBb e?g`aAf kqd r`b �Nb �Rg`pBehg�� <LehzAk fhc p n`m e��
� ���  �q}Afhg`a d e?g`^`ehc ^je?g`ehm �Ra _ aX_ aln`a b ^jd f ^`b oNg`bLg`fhg`m _ g`b ehcFk n`g`z d _ f?g`alf?kq^`_ a d c _ �`nRd _ fhg`a �F]7thb g`b c �
e?m _ � b ^ | c f d d b cli`c fR^`n`z dlk fhc p n`m e _ alf��Rd e?_ g`b ^je?aAe?gjehi`i`m _ z e?d _ f?g(�
� � ��� � | c f?d d b cAi`c f 	hb ald r`b | c f?d d b cAi`c fR^`n`z dAk f?c p n`m e��
� � ��� �Fw d._ ala r`f ~Ag0d r`e dAd r`b | c f d d b c � $q_ bLi`c fR^`n`z dAk f?c p n`m e r`fhm ^`al_ g=d r`b � _ m �Jb c d � {Rz r`pB_ ^Rdlg`fhc p
k f?clz b c d eh_ g � _ ���`ala b pB_ t?c fhn`i`a��?�0pBb ehg`alf k � c�)n`pBp=U aXz f?g�	hb c thb g`z bLd r`b fhc b p��
� ��" �(%lf?c b mNpBb e?a n`c e��`_ m _ d �Bf k[d r`bAa iJb z d c n`p _ gBd f?iJf?m fht?_ z e?m`ehm t?b �`c e?aX_ aGa d n`^`_ b ^(�Gw g=i`ehc d _ z n`m ehcG_ d
_ ali`c f 	hb gjd r`e?dAd r`bLpBehi`i`_ g`t f?kFe %Xehg`e?z r0ehm t?b �`c e b m b pBb g?dAd fB_ d aAa iNb z d c n`p _ aAz f?ghd _ ghn`fhn`aAf?g
e ^`b g`a b � � �
� � ��" �!�Xfhg?d _ gRn`_ d �ji`c fhiNb c d _ b alf?kqd r`bLa iNb z d c e=f kFfhiNb c e d fhc ale?c bL_ g�	hb a d _ the d b ^(�
� � ��� �q]7d fhiNfhm f?t?�Bk f?clz m f?a b ^jfhiNb c e d fhc al_ al^`b oNg`b ^(�
� ��$ �Fyjb e?a n`c e��`_ m _ d �jf kFp n`m d _ k n`g`z d _ fhg`aX_ alz f?g`a _ ^`b c b ^(�
� � ��� � | r`_ aA_ ale a d ehg`^`e?c ^0c b k b c b g`z b.k fhcXd f?iJf?m fht?_ b aXfhgja i`e?z b aAf?kFa n��`a b d a �
� ��� � � | r`b a iJb z d c n`p e?g`^)_ d a.c b m e d _ fhgjd fjthb g`b c e?m _ � b ^)b _ thb gRk n`g`z d _ f?g`aL_ a.a d n`^`_ b ^(� | r`bBc b a n`m d a
e?c bLehi`i`m _ b ^=d fB{Rz r`c )fh^`_ g`t?b clfhiNb c e d fhc a �
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| r`b.k fhm m f ~A_ g`t c b k b c b g`z b a.^`fBe?m mJc b m �=fhgjc b a n`m d aXk c fhp d r`b.d r`b f?c �jc b m e d b ^=d f ��! � ehm t?b �`c e?a �
� ����$�� | r`b.e?nRd r`fhcXz fhg`a _ ^`b c aXd r`bAiJf?a a _ �`_ m _ d � f?kqz fhpBi`nRd _ g`t.d r`b.a iJb z d c n`p f kqe �Jf?n`g`^`b ^=a b m k e?^��
� f?_ ghdAf?iJb c e?d f?cXk c fhp d r`bLa iJb z d c eBf kFehi`i`c f 'R_ pBe?d _ g`t oNg`_ d b.pBe?d c _ z b a �
� � � �!�Xf?ghd _ ghn`_ d �ji`c f?iJb c d _ b alf kFd r`bLb m b z d c fhg`_ z.a iJb z d c n`p f?k � u sRn`e?a _ z c �Ra d ehm aAe?c bL_ g�	hb a d _ t?e?d b ^(�
� ��
 �+<�� d r`b fhc �=_ aXehi`i`m _ b ^Bd f i`c f 	hbLt?ehi=m e��Nb m _ g`t.d r`b f?c b pBaXk f?cGd r`bLa iNb z d c n`p f?kqa f?pBb � u d _ t?rhd
�`_ g`^`_ g`t � ehpB_ m d f?g`_ ehg`a �
� � $ � | r`bBd c ehz bjpBehi)k fhcLd r`b=d c e?g`a k b c pBe?d c _ ')_ a n`a b ^1d f%_ g�	hb a d _ the d b=d r`b=a iJb z d c n`p f?kAe � u
� ehpB_ m d f?g`_ ehg ~A_ d rjiJb c _ fR^j^`fhn��`m _ g`t iNf?d b ghd _ e?m �
� "����-"�� � | r`b ehnRd r`f?c.n`a b a���! � e?m thb �`c eBd b z r`g`_ z aAd f=_ g�	hb a d _ the d bLd r`b a iNb z d c n`p ehg`^0d r`b ^`b g`a _ d �
f kFa d e d b aXk f?cXehg=ehm pBf?a dliNb c _ fR^`_ z�� u {Rz r`c )fh^`_ g`t?b cXfhiNb c e d fhc � | r`b.ehm pBf?a dAyje?d r`_ b njf?iJb c e?d f?cX_ a
_ gji`e?c d _ z n`m e?clz fhg`a _ ^`b c b ^(�
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k f?cFm ehc t?bl^`_ a f?c b ^`b cGf?cFb 'hd c b pBblb g`b c t?_ b a � | r`bAp n`m d _ a z e?m bXe?g`ehm �Ra _ aF_ g i`c b 	R_ fhn`aFvRg`f ~AgBi`c fRf k aF_ a
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e 	hf?_ ^`b ^(� | r`bAc b a n`m d aGehc bAthb g`b c e?mNb g`f?n`thrBd fLr`ehg`^`m bAa f?pBbApBfR^`b m aF~A_ d rBf�+*� ^`_ e?thf?g`ehm`^`_ a f?c ^`b c �
� "�� � | r`b pBe?_ g0c b a n`m d._ ald r`e?d.e d.a n�
=z _ b g?d m �0r`_ thr=k c b shn`b g`z �0d r`bL~le 	hb a._ g0e=^`_ a z c b d b c e?g`^`fhp
pBb ^`_ n`p ~A_ d rjf +(� ^`_ eht?fhg`e?mJz f?n`i`m _ g`t ehc b.m fRz e?m _ � b ^(�
� ��������" � | r`bAi`c f��`e��`_ m _ a d _ zGi`ehc dGf kNd r`blp n`m d _ a z ehm bXi`c fRf kJf kJm fRz e?m _ � e d _ fhgL_ g d r`bl].g`^`b c a fhgBpBfR^`b m
_ aBa _ pBi`m _ oNb ^(� | r`b0pBb d r`fR^`aBe?c b0thb g`b c e?mAb g`f?n`thrWd f1r`e?g`^`m b0a fhpBbjpBfR^`b m a ~A_ d r&z fhc c b m e?d b ^
iNf?d b ghd _ e?m a �G}Ab m a f?g U a��Jb a d.iJf?a a _ �`m b.rh�RiJb c z f?ghd c e?z d _ 	hb b a d _ pBe?d b._ alehi`i`m _ b ^(�
� "�$ � | r`_ aXi`ehiNb cXz fhg?d eh_ g`aFd r`b.iNfha a _ �`m � oNc a dlc _ t?fhc f?n`aGi`c fRf?k[f?k[m fRz e?m _ � e d _ fhg _ g d r`bAp n`m d _ ^`_ pBb g��
a _ f?g`ehmJ].g`^`b c a fhg0pBfR^`b m �
� "�� � | r`_ aBi`ehiNb cBz fhg?d eh_ g`a d r`b0iNfha a _ �`m �1oNc a djc _ t?fhc f?n`aBi`c fRf kLf?kLe��`a b g`z b%f kL^`_ +[n`a _ f?g&_ gWd r`b
p nRm d _ ^`_ pBb g`a _ f?g`ehmq].g`^`b c a fhg1pBfR^`b m � | r`b=pBe?_ g)c b a n`m d _ a e0p n`m d _ a z e?m b i`c fRf?klf?klb 'RiJf?g`b g?d _ ehm
^`b z e �jf?kqd r`b � c b b g U alk n`g`z d _ fhg(�
� �����(� � | r`b ehnRd r`f?c aAa d n`^R�jd r`b b _ thb g�	?e?m n`b �`c e?g`z r`b aAf?kFe=iNb c d n`c �Nb ^%{Rz r`c )f?^`_ g`thb c.f?iJb c e?d f?cA_ g
d r`bBa iNb z d c ehmGt?ehi`aLf?kGd r`bBn`g`iJb c d n`c �Jb ^1fhiNb c e d fhc � | r`_ a z fhc c b a iJf?g`^`aLd fje0a d n`^R�)f?kl^`f?g`fhcLf?c
e?z z b iRd f?c m b 	hb m a c b a n`m d _ g`tjk c f?p _ pBi`n`c _ d _ b aL_ g)e0z c �`a d e?m � | r`b �)^`f0_ g)i`ehc d _ z n`m ehc.eh^`^`c b a a d r`b
k f?m m f ~A_ g`t%t?ehiWz fhpBi`m b d b g`b a aBi`c f��`m b p � w a b 	hb c �&b g`b c t � 	?ehm n`b=_ gWe%a iJb z d c e?mAt?ehiWe%iJf?a a _ �`m b
b _ thb g�	?e?m n`b.k f?cleBa n`_ d e��`m bLz fhn`i`m _ g`t z fhg`a d e?ghd �
�  �� �q]Ag0e?m d b c g`e d _ 	hbLa f?m nRd _ fhgBd f d r`bLt?ehijz fhpBi`m b d b g`b a aAi`c f��`m b p _ alt?_ 	hb g(�
�  �$ � | r`blehnRd r`f?cFe?i`i`m _ b a[d r`b�%X_ c pBehg�� {Rz rh~A_ g`t?b cqi`c _ g`z _ i`m bGk f?cqd r`bXz f?g`a _ ^`b c e d _ fhg f?kNb _ t?b g�	?ehm n`b a
_ gjt?ehi`alf?kFe?gjn`g`iJb c d n`c �Jb ^%{Rz r`c )fh^`_ g`t?b clfhiNb c e d fhcXehaleBc b a n`m dAf kFeBm fRz ehmJiJb c d n`c �`e?d _ f?g(�
� "�" � | r`bLe?nRd r`fhcXi`c f 	hb alb '`_ a d b g`z bLf kFb _ thb g�	?e?m n`b aX_ g=the?i`alf kqd r`b/<Lc f?g`_ t�� 0 b g`g`b � � e?pB_ m d fhg`_ e?g
e?aqelc b a n`m dqf?k`eA^`b oNg`_ d bGa _ thgLiNb c d n`c �`e d _ fhg(� | r`b � b m k ehg`^.b 'Ri`ehg`a _ f?g _ a[n`a b ^Ld flthb dFelz f?g�	hb g`_ b g?d
b '`i`c b a a _ fhgjk f?cXd r`b�%l_ c pBe?g�� {Rz r?~A_ g`thb clv?b c g`b m �
�  �� � | r`b.e?nRd r`fhc aXa d n`^R� d r`b.b _ thb g�	?e?m n`b��`c e?g`z r`b aXf?k[e iJb c d n`c �Jb ^j{Rz r`c )fh^`_ g`t?b cGfhiNb c e d fhcG_ gBd r`b
a iNb z d c ehmlt?ehi`a f?kAd r`bjn`g`iNb c d n`c �Nb ^&f?iJb c e?d f?c _ g1d r`bjm _ pB_ d f k.ehgW_ gRoNg`_ d b=z f?n`i`m _ g`t%z f?g`a d ehg?d �
] z e?a z e?^`bBi`r`b g`fhpBb g`fhg%k f?c.d r`b b _ t?b g�	?ehm n`b aL_ aLf��`a b c 	hb ^(� | r`_ aL_ a.c b m e d b ^0d f=d r`b �Jb m U ^`f 	R_ z r
i`r`b g`fhpBb g`fhgjvRg`f ~Ag0_ g=d r`bLi`r?�`a _ z aAm _ d b c e d n`c b��
�  �� � | r`b c b m e d _ fhg �Nb d ~lb b g%d r`b ^`_ a d e?g`z b �Jb d ~Xb b g)ehg%b _ thb g�	?e?m n`b ehg`^0d r`b b a a b g?d _ ehmFa iNb z d c n`p
e?g`^jd r`bL^`b z e �jf?kqd r`bLz fhc c b a iJf?g`^`_ g`tBb _ thb gRk n`g`z d _ f?gj_ alb 'Ri`m fhc b ^(�
� 
�� � | r`b ehnRd r`f?c a.t?_ 	hb b '`i`m _ z _ dAk fhc p n`m ehalk f?cAd r`b a iJb z d c n`p f?kGz b c d eh_ g%{Rz r`c )fh^`_ g`t?b c.f?iJb c e?d f?c a
f��Rd eh_ g`e��`m b �?�Wz fhg`a _ ^`b c e?d _ f?gWf k.t?b g`b c ehm _ � b ^1b _ t?b g�	hb z d fhc a ���.n`_ d b=t?b g`b c ehmXz f?g`^`_ d _ fhg`aL~Ar`_ z r
b g`a n`c b b a a b g?d _ ehm[a b m k � eh^ � f?_ ghd g`b a alehc bLt?_ 	hb g(�
�  �� | r`b0e?nRd r`fhc aBi`c f 	hb0e?m pBfha dBiNb c _ fR^`_ z _ d �1f?kLc e?g`^`fhp #?e?z f��`_ApBe d c _ z b a ~Ar`_ z r&r`e 	hb0i`n`c b m �
e��`a fhm nRd b m �jz fhg?d _ gRn`f?n`aAa iNb z d c n`p e?g`^0e oNg`_ d bLghn`p �Nb clf?k!�`e?g`^`a �
� � � � | r`b0e?nRd r`fhc aBz fhg`a _ ^`b c d r`bjehg`e?m �Rd _ z=i`c fhiNb c d _ b aBf?k��`e?g`^Wk n`g`z d _ f?g`a �"w d=_ a _ g&i`e?c d _ z n`m e?c
i`c f 	hb g%d r`e?d.d r`b m f ~lb a d �`e?g`^)f kXd r`b iNb c _ fR^`_ z e d d c ehz d _ 	hb a z c b b g`b ^ �Xfhn`m f?p �%iNf?d b ghd _ e?mFr`e?aLe
g`f?g`^`b t?b g`b c e?d bLm f ~lb a d��`e?g`^(�
� � � � | r`bAehnRd r`f?c aGz f?g`a _ ^`b cqd r`b $J�hehiNfhg`f 	B_ g`^`b 'Be?g`^ d r`bl_ ghd b thc e d b ^B^`b g`a _ d � f?kJa d e?d b aXpBb eha n`c b
k f?cBehm pBf?a dBiJb c _ fR^`_ z0{Rz r`c )f?^`_ g`thb c=f?iJb c e?d f?c a � ,!'RehpBi`m b aBf?k.fhiNb c e d fhc a ~A_ d r&i`n`c b m �&a _ g`t?n`m ehc
z fhg?d _ gRn`f?n`aAa iNb z d c n`p e?c bLth_ 	hb g(�
� ��$ � | r`b0d c e?z bjk fhc p n`m e)k f?c={Rz r`c )fh^`_ g`t?b c=f?iJb c e?d f?c a=f?g&d r`b0m _ g`b0_ aBn`a b ^&d f1^`_ a z n`a a=_ g�	hb c a b
a iNb z d c ehmNi`c f��`m b pBa � | r`bAc b a n`m d aXe?c b.t?b g`b c ehm _ � e?d _ f?g`aGf kqa _ pB_ m e?cFc b a n`m d aGk f?cGd r`b � _ m m U aGb sRn`e d _ fhg(�
� ��� � | r`_ a=_ a=e1c b 	R_ b ~ f?k a f?pBb%f kLd r`b%c b m e?d _ f?g`a �Nb d ~lb b g"d r`b <L^�S b sRn`e d _ fhg"e?g`^&d r`b%fhg`b
^`_ pBb g`a _ fhg`e?m[{Rz r`c )fh^`_ g`t?b clb shn`e?d _ f?g(� | r`b ^`_ a z c b d bLe?g`ehm f?thn`b._ ale?m a fB^`_ a z n`a a b ^(�
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� "�� � | r`bjg`f?g`c ehg`^`f?pBg`b a a f kAd r`bja iNb z d c n`p�f k.b c thfR^`_ zj{Rz r`c )f?^`_ g`thb c fhiNb c e d fhc a _ a i`c f 	hb g �?�
pBb ehg`aXf?k[d r`b.g`f?d _ f?g=f?kq_ gRoNg`_ d b.c b i`c b a b ghd e��`_ m _ d �=f kqfhg`b.a b m k eh^ � f?_ ghdlf?iJb c e?d f?cl_ g=e?g`f?d r`b c � | r`b
e?nRd r`fhc al^`fBe?m a fBz fhpBpBb ghdAf?g=d r`b {Re�'Rfhg�� � )nRd g`b clz f?g � b z d n`c b��
� $�� �.w dj_ aBi`c f 	hb g&d r`e d=d r`b $[b �Nb a t?n`b0z f?pBiJf?g`b g?d a=f k.d r`b0a iJb z d c n`p�f?kLe?g&b c t?fR^`_ z0c e?g`^`fhp
a b m k eh^ � f?_ ghd.fhiNb c e d fhcAehc b g`fhg`c e?g`^`fhp a b d a � | r`_ aLt?b g`b c ehmqc b a n`m dL_ aAd r`b g)e?i`i`m _ b ^jd f=ejz m eha a.f k
{Rz r`c )f?^`_ g`thb cAf?iJb c e?d f?c al^`b oNg`b ^0_ g � � � � � � �
� $�� � | r`blg`f?g`c ehg`^`f?p9a iJb z d c n`p f kNz b c d eh_ g b c t?fR^`_ zXa b m k eh^ � f?_ ghdFf?iJb c e?d f?c aF_ aqa d n`^`_ b ^(�G]Wk f?c p n`m e
k f?c[d r`bXg`fhg`c e?g`^`fhp7a iJb z d c n`p9_ aqth_ 	hb g �h�Ld r`bXn`g`_ f?g f?k`d r`bGa iJb z d c e.f kN^`b d b c pB_ g`_ a d _ zGeh^`pB_ a a _ �`m b
f?iJb c e?d f?c a � �Xf?g`^`_ d _ fhg`aA~Ar`_ z r)_ pBi`m �0b a a b g?d _ ehmFa b m k eh^ � f?_ ghd g`b a a.~A_ d r%i`c f��`e��`_ m _ d �0f?g`b ehc b e?m a f
t?_ 	hb g(�
� 
�$ � | r`bLe?a �`pBiRd f d _ z��Nb r`e 	R_ fhcXf?k[d r`bL^`b g`a _ d �=f?kqa d e d b alg`b ehc��`e?g`^jb ^`thb aA_ aX_ g�	hb a d _ t?e?d b ^=k fhcXe
z m eha alf?kFb c thfR^`_ zL{Rz r`c )fh^`_ g`t?b clf?iJb c e?d f?c a �
� $�� � | r`bGe?nRd r`fhc a[i`c f 	hbXe��`a fhm nRd bFz f?ghd _ ghn`_ d �.f?kRd r`bGa iNb z d c n`p7f?k`elm ehc t?bGz m eha a[f k`ehm pBf?a dqiNb c _ fR^`_ z
� u {Rz r`c )f?^`_ g`thb cAf?iJb c e?d f?c al^`b oNg`b ^0_ g � � � � � th_ 	hb g �?�jz b c d eh_ gjc e?g`^`fhp iNf?d b ghd _ e?m a �
� $�� �Gw dL_ a.a r`f ~Ag0d r`e?d.d r`b
$�� e?i`n`g`f 	%_ g`^`_ z b a.^`b d b c pB_ g`bLd r`b e��`a f?m nRd b m �0z fhg?d _ gRn`f?n`aLa iNb z d c n`p
f kFeBa d e d _ fhg`e?c �jc e?g`^`fhp � u {Rz r`c )f?^`_ g`thb cAf?iJb c e?d f?c �
� $�� �Xw d _ aLa r`f ~Ag)d r`e?dLd r`bBd f?iJf?m fht?_ z e?mFa n`i`iNfhc d f?kXd r`bBiJf d b g?d _ ehmqk fhcLehg)b c t?fR^`_ z={Rz r`c )f?^`_ g`thb c
f?iJb c e?d f?cl_ g � � � �!� � ^`b d b c pB_ g`b aXd r`bLg`f?g`c ehg`^`f?p a iNb z d c n`p��Xw gjfhg`b.^`_ pBb g`a _ fhgBd r`bLe��`a fhm nRd b m �
z fhg?d _ gRn`f?n`aAa iNb z d c n`p _ ale?m a fB^`b d b c pB_ g`b ^��h�=d r`b.d fhiNfhm f?th_ z ehmNa n`i`iJf?c d.f kqd r`bLiJf d b g?d _ ehm �
� $� � | r`b e?a �`pBiRd f d _ z aAf kGd r`b ^`b g`a _ d �0f?kGa d e?d b aAk f?c.e=t?b g`b c ehmqb m m _ iRd _ zLa b m k � e?^ � fh_ g?d.f?iJb c e?d f?c._ g
� � � �!� � ~A_ d r1b c thfR^`_ z z fRb 
=z _ b g?d a _ aLa d n`^`_ b ^(� | r`bBpBeh_ g0d fRfhmG_ aLt?_ 	hb g �?�1ejk f?c p n`m e=k f?cLd r`b
^`b g`a _ d �jf?kFa d e d b alth_ 	hb g0e?aAe?gjehi`i`c f?i`c _ e?d bAd c ehz bLf?kqd r`bLa iNb z d c ehmJk e?pB_ m ���
� $�
 �.}Afhg`m _ g`b ehcBc e?g`^`fhp b shn`e?d _ f?g`aB~A_ d r&fhiNb c e d fhc aBf k pBf?g`f?d f?g`bjd �`iNb0_ aBa d n`^`_ b ^(�7] pBe?_ g
d fRf?mN_ aXt?_ 	hb g �h�Bd r`bAb 'R_ a d b g`z bAd r`b f?c b p f?k[pBb e?a n`c e��`m bAa b m b z d _ fhg`aGk f?cXp n`m d _ 	?ehm n`b ^BpBb eha n`c e��`m b
pBe?i`i`_ g`tha �
� $�� �[]7thb g`b c e?m[a z r`b pBb.k f?clz fhg`a d c n`z d _ fhgjf kqiJb c _ fR^`_ z.e?g`^je?m pBfha dliNb c _ fR^`_ zAa f?m nRd _ fhg`aXf?kqz b c d e?_ g
g`f?g`m _ g`b e?c.i`e?c d _ ehmq^`_ +[b c b g?d _ ehmqb shn`e?d _ f?g`aL_ a.i`c b a b g?d b ^(�By0b d r`fR^`a.k c fhp e?m thb �`c eh_ z t?b f?pBb d c �0_ a
z b g?d c ehm � | r`bApBb d r`fR^`aXe?c b.c b m e?d b ^Bd f�$[e�'�U aXpBb d r`fR^=f?k[^`b d b c pB_ g`_ g`t iJb c _ fR^`_ zAa f?m nRd _ fhg`aGf?k[d r`b
<L^�S b sRn`e d _ fhg`a �
� ��� �.w dj_ aBa r`f ~Ag&d r`e d=e1z m eha aBf?k {Rz r`c )f?^`_ g`thb c=f?iJb c e?d f?c aB_ g�� � � � � � ~A_ d r � 

�1r`e 	hb0a fhpBb
e��`a fhm nRd b m �.z f?ghd _ ghn`fhn`a[a iJb z d c n`p�� | r`bGz m e?a a[_ a[th_ 	hb g��h�Lz b c d e?_ gLa i`e?c a b m �La n`i`iNfhc d b ^ iNf?d b ghd _ e?m a �
� ��� �[w dA_ aXa r`f ~Agjd r`e dAz b c d e?_ gj].g`^`b c a fhgjpBfR^`b m aX~A_ d r=^`b z e �`_ g`t iJf d b g?d _ ehmJr`e?ale��`a f?m nRd b m �=z fhg��
d _ ghn`fhn`ala iJb z d c n`p��
� � ��� � | r`b.ehnRd r`f?c ali`c f 	hb.e��`a b g`z bLf kqe��`a f?m nRd b m �Bz f?ghd _ ghn`fhn`aXa iJb z d c n`p th_ 	hb gBd r`e?dXd r`b � c b b g U a
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