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p6UWz`\vp U}u6b 	 X[u6U�V[w6_[l o�z�U�V[u6b�w c^p cSb�b ��
 ��g���O |
_ko�]�XYUWp�X[u6U`_[U 	 U`_kU V[b�Z�U(o�] o�c < X[\vz`o�c3Z�U`X[u6b-p V
l�b�_�p6U`XYU`_kZ(\v]8\v]6d}X[u6U � _[b�d�_[UWV[Vk\Sb�]�b�l�X[u6U�Vkw6_[l o�z�U
l�_[b�Z o�p oIX[o �1b�\v]�XnXYb(o�]6b�X[u6U`_&p8oIX[o �$b�\^]"X`R
; w6X3X[u6U#b j�U`_ko�cvc ZxoI� 	 o�V�\v] � w6UW]8z�UWp ;�< X[u U#XYb��$b�d�_~oI�8u6U`_WO � u \^V7�8_ko�z�X[\vz�U�z�b�w cvp UWo�Vk\vc < _kUWV[w cSX
\v]�X 	 bFXYb��$b�d�_~oI�8u6U`_kV#�8_[b�p8w z`\v]6d ��w8\SXYU�p \
�1U`_[UW]�XnZxoI�8V#l�_[b�Z X[u6U Vko�Z�U p oIX[o(V[U`X`O

� ]+o�p p \vX[\Sb�]DXYb z�_[UWoIX[\v]6d o�] o�w6XYb�Z(oIX[\vz o�] p b ; �YUWz�X[\Sj�U 	 o < b�l�� _[b-p w z`\^]6d z�b�]"XYb�w _
Z(oI�8VWR6X[u6U`_[U 	 o�V�o�Z(oIX[u6UWZ(oIX[\^z`o�c9Z�b�X[\SjIoIX[\Sb�]�l�b�_&z�b�] VYXY_kw8z�X[\v]6d�o�z�b�]"X[\^]6b�w V#l w ] z�X[\Sb�]?l�b�_&o
XYb��1b�d�_koI�8u \^z V[w6_kl�o�z�U�O N < u oWj-\v]6d�V[w z~u�oFl w ] z�X[\Sb�]�R1o�] o�c < X[\vz d�U`b�Z�U`XY_ < o�]8p z`o�c^z`w cvw V�z�b�w cvp
; UFw V[UWp l�b�_}p6U`XYU`_~Z(\v] \v] d�V[w zku)X[u \v] d�V o�V w ]6b ; V[XY_kw z�XYUWp c^\v]6UWV�b�l�Vk\Sd�u"X`R3j�b�cvw8Z�UWV b�l#UWoI_kX[u�R
u \vc^cSXYb��8V`R�j
o�c^cSU < VWR o�] p p \vVYX[o�]8z�U�o�cSb�]6dxo(z`w _[j�U�
 ������R�
 ��g���O

� u6U��r_kVYX�oIXYXYUWZ�� X[V}oIX z�b�] V[XY_kw z�X[\v]6d X[u6UWVYU(XYb��1b�d�_koI�8u8\vz(V[w6_kl�o�z�U(l w ] z�X[\vb�] V�\v]�j�b�cSj�UWp
X[u6U&w8VYU�b�l9y6b�w6_~\SU`_�o�] px�$b�c < ]6b�Zx\vo�c6\v]�XYU`_[�1b�cvoIX[\Sb�]�Z�U`X[u6b-p V`O ��b 	 U`j�U`_WR ; b�X[u(b�l1X[u6UWVYU
Z�U`X[u��
b-p V 	 U`_[U:lKb�w ]8p�XYb ; U�w ] V[oIX[\vV[l�o�z�XYb�_ < O � ]"XYU`_[�1b�cvoIX[\vb�] 	 \SX[u�y6b�w6_k\vU`_{VYU`_~\SUWV 	 o�V3]6b�X7o�z`z�U`� X[o ; cSU
; UWz`o�w VYU�X[u U&VY�8oI_kV[U&p oIX[o V[U`X[V�_[UWV[w8cSXYUWp(\v](o l�w8] z�X[\Sb�] X[u oIX�XYUW] p6UWp(XYb�b�V[z`\vcvc^oIXYU#XYb�b}Z�w z~u ; U �
X 	 U`UW]?X[u6U&p oIX[o �1b�\v]"X[V�
 ���
��O��{b�c < ] b�Z(\vo�c \v]�XYU`_[�1b�cvoIX[\Sb�] 	 o�V�\v] o�p6UW��w oIXYU ; UWz`o�w VYU�X[u6U&VY�roI_kVYU
p oIX[o}VYU`X[V:_[UWV[w cvXYUWpx\v]Fo�l w ] z�X[\Sb�]xX[u oIX 	 o�Vnw ] o ; cvU#XYb�_[U`�8_[UWVYUW]�X�X[u6U�_koI�8\vpxj
oI_~\voIX[\Sb�] V�b�l�_[UWo�c
XYb��1b�d�_koI�8u \^z&V[w6_kl�o�z�U�
 ���
��O � ]?o�p8p \SX[\Sb�]xXYb}X[u UWVYU
\^V[V[w6UWV`R 	 U�V[u b�w cvp(_kUWz`o�cvc8l�_[b�Z X[u6U
� _[U`j-\Sb�w V
VYUWz�X[\Sb�]xX[u oIX�X[u U�� _[b ; cvUWZ/b�l�p6U`XYU`_kZ(\v]8\v]6d�o�]x\v]�XYU`_[�1b�cvoIX[\v] d y b�w6_k\SU`_:VYU`_k\SUWVmb�_��1b�c < ] b�Z(\vo�c-\v]
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y3\Sd�w6_[U eIOve � � ]�XYU`_[�1b�cvoIX[\Sb�]Fb�l7VYb�Z�U�Vkz`oIXYXYU`_[UWp�p oIX[o�w Vk\v]6d ����w8oIX[\Sb�]�eIO q�O � u6U VYb�w6_~z�U
�1b�\v]�X[V
oI_[U�d�\vj�UW] ;�< X[u6U z`\v_kz`cSUWV`O

X 	 b �,p \vZ(UW] V[\Sb�] V&z`o�] ; U�V[\v] d�w cvoI_ � �
o�oI_�� V�X[u6U`b�_[UWZ��rX[u \vV#_[UWVkw cSX`R8u6b 	 U`j�U`_ R$p6b�UWV&] b�X�oI� �1UWoI_
XYbxu o j�U ; U`UW] o(Z(o �Yb�_�z�b�]8z�U`_k] XYb(X[u6U�\v]"j�UWV[X[\Sd�oIXYb�_kV��~O

�9UWo�VYX �,Vk��w oI_kUWV�Z�U`X[u b�p V ; o�VYUWp�b�] y6b�w6_k\SU`_
o�] p �1b�c < ]6b�Z(\vo�c�V[U`_k\SUWV 	 U`_[U o�cvV[bx\v]�j�UWVYX[\
�
d�oIXYUWp�O ��b 	 U`j�U`_WR9X[u6UWV[U Z(U`X[u6b�p8V 	 U`_[U�o�cvVYb?lKb�w8] p XYb ; U�w8] V[oIX[\vVYl o�z�XYb�_ <�; UWz`o�w V[U�X[u6U < p \vp
]6b�X��8_[b j-\vp6U�o�] U�
6o�z�X��8X#b�l3X[u6U�Z�UWo�V[w6_[UWp p8oIX[o�
 ������O

� u6U�l�o�\vc^w6_[U�b�lmX[u6U}y6b�w6_k\SU`_
o�] p��$b�c < ]6b�Zx\vo�c�VYU`_k\SUWV�Z�U`X[u6b-p V�l�b�_ z�b�] VYXY_kw z�X[\^]6dFoFV[oIX �
\vVYl o�z�XYb�_ < l�w8] z�X[\Sb�]?X[u oIX#_[U`� _kUWVYUW]"XYUWp�X[u6U�XYb��1b�d�_koI�8u \vz V[w _[l�o�z�U�cvUWp���oI_kp < b�]�o�VYUWoI_~zku l�b�_&o
]6U 	 X < �1U�b�l$Z�U`X[u6b-p�O3N < o�c^oI_[d�UWc < XY_k\^o�c
�,o�] p���U`_[_kb�_{oI� �8_[b�o�zku�R�u6U 	 o�V3U`j�UW]�X[w o�cvc < Vkw z`z�UWV[VYl w c O

��oI_~p < � V��8_~VYX�VYXYU`� 	 o�V:XYb V[X[w p < o�b�]6U�p \vZ�UW] Vk\Sb�] o�c6j�U`_kVk\Sb�]xb�l�X[u6U � _[b ; cSUWZ�R�] o�Z�UWc <
z�b�] VYXY_~w z�X}o�V[oIX[\vVYl o�z�XYb�_ < l�w ]8z�X[\Sb�] X[u oIX}_[U`� _kUWVYUW]"X[V}o�XYb��$b�d�_~oI�8u \vz��8_[bI�rcSU � o z`w6_[j�U ��l�_[b�Z
V[z`oIXYXYU`_[UWp Z(UWo�V[w6_[UWZ�UW]�X[V?b�l�X[u6U � _[bI�rcSU�O T+u \^cSU VYX[w p < \v] d X[u \vVF� _[b ; cvUWZ R#u6U l�b�w ] p X[u oIX
X[u6U}� _[bI�rcvU�z�b�w cvp ; U _kU`� _[UWVYUW]�XYUWp�l�o�\v_kc < V[oIX[\vVYl o�z�XYb�_k\vc <�;�< oF�r\SUWz�U 	 \vVYU}cv\v]6UWoI_ \v]�XYU`_[�1b�cvoIX[\v]6d
l w ] z�X[\Sb�] 
 ��g���O3y6b�_�o VYU`X7b�l�/?p \^VYX[\v] z�X�� Vkz`oIXYXYU`_[UWp �{VYb�w6_~z�U:�1b�\v]�X[V 143 5 647598;: o�]8p�z�b�_[_kUWVY�1b�] p \v]6d
Z�UWo�V[w _[UWZ�UW]�X[V 1=<>5?6 7598;: R8u6U�� _[b��1b�VYUWp�X[u U�lKb�c^cSb 	 \^]6d lKb�_kZ l�b�_&X[u U�\v]"XYU`_k�$b�c^oIX[\v]6d l�w8] z�X[\Sb�]��

D �-3 � � 7E
5C8;: F 5�� 3�� 3	5���G � eIO q �

	 u6U`_kU F 5�oI_[U}p6U`XYU`_kZ(\v] UWp ;�< z�b�c^cSb�z`oIX[\vb�]�Rr\ O U�O D �-3	5 � � <>5IR�I � e�Gkq	G>K>K>K?GL/mO&|
U`b�Z�U`XY_k\vz`o�c^c < R
X[u \vV�z�b�_[_[UWVY�1b�] p8VmXYb}\^]"XYU`_[�1b�cvoIX[\^]6d�X[u6U p oIX[o ;�< o cv\^]6UWoI_�z�b�Z ; \v] oIX[\vb�](b�l / XY_~o�] V[cvoIXYUWV�b�l�X[u6U
o ; VYb�c^w6XYU�j
o�c^w6U ; o�V[\vV�l�w ]8z�X[\Sb�]�� 3��QR 	 u6U`_[U�X[u6U�j�U`_kXYU�
�b�l{UWo�z~u ; o�Vk\vV#l w ] z�X[\Sb�] \vV&z�UW]"XYU`_[UWp�oIX
b�]6U
b�l9X[u6U VYb�w6_kz�U
�1b�\v]�X[V`Omy{\vd�w6_[U�eIOve V[u b 	 Vno �8X�b�l / � eW� p8oIX[o��1b�\v]�X[V ;�< X[u \^V�XYUWz~u ] \v��w6U�O

� u6U��8_[b ; cSUWZ 	 \SX[u�_[U`�8_[UWVYUW]�X[\v]6d&o&XYb��$b�d�_~oI�8u \vzm�8_[bI�rcSU 	 \SX[u � eIO q �~R �
oI_kp < _[UWz�b�d�] \ 
`UWp�R
\vV�X[u8oIX X[u6U(l w ] z�X[\vb�] u o�V�o��Yw Z(� \v]0X[u6U��r_kVYX�p6U`_k\vj
oIX[\Sj�UFoIX UWo�zku p oIX[o �$b�\^]"X`O(T u \vcvU�X[u \vV
Z(o < o�z`z`w6_koIXYUWc < Z�b-p6UWc6X[u U ; UWu oWj-\Sb�_�oIX:o�z`cv\
�3R�\SX�p b�UWV�]6b�X�o�cvcSb 	 b�]6U&XYb�w VYU&X[u6U�XYUWzku8] \v��w6UWV
b�l�z`o�c^z`w cvw V 	 \SX[u)X[u6U�l�w8] z�X[\Sb�])XYb��$] p)Vkw zku X[u \v] d�V�o�V�u \^cvcSXYb��8V � Z(o 
-\^Z�w ZxV���o�]8p)jIo�cvcSU < V
� Z(\v]8\vZ�w8Z(V��~O ��oI_~p < _[UWo�c^\�
`UWp X[u oIX X[u \vV}� _[b ; cvUWZ z�b�w c^p ; U�UWo�V[\vc < _[UWVYb�cSj�UWp ;�< _[U`�rcvo�z`\v]6d
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y3\Sd�w6_[U�eIO q � � ]�XYU`_[�1b�cvoIX[\Sb�]�b�l#VYb�Z(UxV[z`oIXYXYU`_[UWp)p oIX[o�w V[\^]6d ����w oIX[\Sb�]DeIO � 	 \SX[u�� � q�O � u6U
p oIX[o��1b�\v]�X[V#oI_[U�d�\vj�UW] ;�< X[u6U�z`\v_kz`cSUWV`O

X[u6U�o ; V[b�cvw6XYU�jIo�cvw6U ; o�V[\^Vnl�w ]8z�X[\Sb�] \v] � eIO q � ;�< b�]6U�X[u oIX&\vV#z�b�]�X[\v]�w6b�w V[c < p \
�1U`_[UW]�X[\vo ; cSU�O ��U
� _[b��1b�VYUWpxw V[\v]6d�X[u U ; o�V[\^Vml�w8] z�X[\Sb�]�� ����� 3�� � \ O U�OmX[u6U�w6� �1U`_�z`w6_[j�U�b�l�o u < �1U`_ ; b�cvo �~R 	 u6U`_[U�?\vV VYb�Z�U ]6b�]�� 
`U`_[b0oI_ ; \SXY_koI_ < z�b�]8VYX[o�]"X`R ; UWz`o�w VYU�b�l&\SX[V�V[\^Z(\vcvoI_k\vX < XYb�X[u6U o ; VYb�cvw6XYU?jIo�cvw6U
l w ] z�X[\Sb�] 
 ��g���O � u6U�]6U 	 \^]"XYU`_[�1b�cvoIX[\^]6d l�w ]8z�X[\Sb�]�X[u�w8V ; UWz�b�Z�UWV

D �-3 � � 7E
5C8;: F 5
	 ����� �-3 � 3	5 ��� G � eIO � �

	 u6U`_kU�X[u6U F 5�oI_[U�oId�o�\v]+p6U`XYU`_kZx\v]6UWp ;�< z�b�cvcSb-z`oIX[\Sb�]�O y6b�_���
� s � eIO � �xz`cSUWoI_kc < cSUWo�p VxXYb
o z�b�]"X[\^]�w6b�w8V[c < p \
�1U`_[UW]�X[\vo ; cSU \v]�XYU`_[�1b�cvo�]"X`R�o�] p+lKb�_�� � s � eIO � �?\vV?UW��w8\Sj
o�cvUW]"X?XYb � eIO q �~O
� u6U�Vko�Z�U�d�U`b�Z�U`XY_k\^z�\v]�XYU`_[� _[U`X[oIX[\Sb�] u6b�cvp Vnl�b�_�X[u \vV#] U 	 Z�U`X[u6b-p�O ��b 	 U`j�U`_WR$\^] VYXYUWo�p�b�l3X[u6U
o ; VYb�c^w6XYU�jIo�cvw6U ; o�Vk\vV&l w ] z�X[\vb�]�R1X[u \vV
Z�U`X[u6b-p z�b�_k_[UWVY�1b�] p V�XYb X[o ��\^]6d?o c^\v]6UWoI_ z�b�Z ; \^] oIX[\Sb�]
b�l�XY_~o�] V[cvoIXYUWV:b�l9X[u6U�u < �1U`_ ; b�cvo ; o�V[\vV:l w ] z�X[\Sb�]�O3y3\Sd�w6_[U eIO q V[u6b 	 Vno��8X�b�l�X[u6U�V[o�Z�U�p oIX[o o�V
y3\Sd�w6_[U(eIOve w V[\v]6d � eIO � � 	 \SX[u�� � q�O

��oI_~p < l�b�w ] p?X[u oIXnX[u \vVn]6U 	 Z(U`X[u6b�p ] b�X:b�]8c < � _[b j�\^p6UWp�o�] o�z`z`w6_koIXYU�_[U`�8_[UWVYUW]�X[oIX[\Sb�]
b�l�oFXYb��1b�d�_koI�8u \vz�� _[bI�$cSU�R ; w X&X[u oIX X[u6U}XYUWzku ]8\v��w UWV�b�l�z`o�cvz`w cvw V�z�b�w cvp ; U UWo�V[\vc < oI� �8cv\SUWp XYb
\SX`O�y6b�_nU�
6o�Z��8cSU�R-X[u6U \v]�XYU`_[�1b�cvo�]�X�XYb X[u6U�p oIX[o}\v]Fy3\Sd�w _[U}eIO q}z�b�w c^pF]6b 	 ; U�w VYUWpFl�b�_��$] p \v]6d
X[u6U Zxo 
-\vZ}w Z o�] p \v] � UWz�X[\Sb�]��1b�\v]�X[Vnb�l{X[u6U�XYb��1b�d�_koI�8u \^z � _[bI�rcSU�O

� u6U ��U < � _[b��1U`_[X < 	 \SX[u ��oI_~p < � V ]6U 	 oI� �8_[b�o�zku 	 o�V�X[u8oIX \vX�z`oI_[_k\vUWV�b j�U`_�XYb0Z�b�_[U
X[u o�] b�] U �,p \vZ�UW] Vk\Sb�]�O � u6U�o ; VYb�c^w6XYU�j
o�c^w6U�b�l3X[u6U�p \
�1U`_[UW] z�U ; U`X 	 U`UW]�X 	 bxb�]6U �,p \vZ�UW]8V[\Sb�] o�c
�1b�\v]�X[V:\^V#V[\vZ��8c < X[u6U ��w z`c^\vp6UWo�]�p \vVYX[o�]8z�U ; U`X 	 U`UW] X[u U��$b�\^]"X[V � \ O U � 3 � 3�5 � ��� �-3�� 3�5 � � �~O
� u6U�] oIX[w6_ko�c�U�
-XYUW] V[\vb�]�b�l � eIO q �#XYbFX 	 bFp \^Z�UW] V[\Sb�]8V#\vV#XYbFz�_kUWoIXYU}o�]�\v]"XYU`_k�$b�c^oIX[\v]6d l�w8] z�X[\Sb�]
; o�VYUWp�b�]�XY_ko�] V[cvoIXYUWV�b�l�X[u6U���w z`c^\vp6UWo�]�p \^VYX[o�] z�U l w ] z�X[\vb�] \v] X 	 b?p \^Z�UW] V[\Sb�]8V`O&P��1UWz`\ �rz`o�cvc < R
d�\Sj�UW] / p \vVYX[\v]8z�X � V[z`oIXYXYU`_[UWp �
V[b�w6_kz�U �1b�\v]"X[VJ1 �-3 5 G�� 5 �B647598;: o�] p z�b�_[_[UWV[�$b�]8p \v]6dFXYb��$b�d�_~oI�8u \vz
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Z�UWo�V[w _[UWZ�UW]�X[V 1=<>5?647598;: R ��oI_~p < �8_[b��1b�VYUWp \v]�XYU`_[�1b�cvoIX[\v]6d X[u6U�p oIX[o 	 \SX[u�X[u6U�l w ] z�X[\vb�]

D �-3 G�� � � 7E
598;: F 5 	 �-3 � 3	5 ����� � � � ��5 ��� G � eIO	� �

	 u6U`_kU}X[u U F 5(oI_[U(oId�o�\v] p6U`XYU`_~Z(\v]6UWp ;�< z�b�cvcvb�z`oIX[\Sb�]9R�\ O U�O D �-3	5�G���5 � � <>5 l�b�_@I � e�G>K>K>K�GL/mO
|
U`b�Z�U`XY_~\vz`o�cvc < R:X[u \vV Z�U`X[u6b-pDz�b�_[_kUWVY�1b�] p V}XYb \v]�XYU`_[�1b�cvoIX[\v]6d X[u6U�p oIX[o ;�< o0cv\v]6UWoI_�z�b�Z ; \
�
] oIX[\Sb�]Db�l@/ XY_ko�]8V[cvoIXYUWV(b�l o z�b�]6U � \ O U�O o0_ko�p8\vo�cvc < V < Z(Z(U`XY_k\vz�l w ] z�X[\Sb�] + �-, � � , 	 u6U`_[U, � � 3�� � � K � �~O � u6U�j�U`_[XYU�
 b�l3UWo�zku z�b�] U \vV�z�UW]�XYU`_[UWp oIX&b�]6U�b�l{X[u6U VYb�w6_~z�U��$b�\^]"X[V`O

��\ ��U)\SX[V�b�]6U �,p8\vZ�UW] V[\vb�] o�c�UW��w \SjIo�cSUW]"X`R�X[u8\vV�]6U 	 X 	 b �,p \vZ�UW] Vk\Sb�] o�c Z(U`X[u6b�p V[w��1U`_kV
l�_[b�Z X[u Ux� _[b ; cSUWZ X[u oIX \SX _kUWV[w cSX[V�\v] o �8\SUWz�U 	 \vV[Uxz�b�]"X[\^]6b�w V�l�w ]8z�X[\Sb�]�O t cvVYb cv\ ��UF\SX[V b�]6U �
p \vZ(UW] V[\Sb�] o�c
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-o�Z(�8cSUWV�oI_[U ��U < XYb w ] p6U`_kV[X[o�] p \v]6d 	 u oIX
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X[u6U p8\
�$U`_kUW]"X ; UWu oWj-\Sb�_�U�
6u \ ; \SXYUWp ;�< X[u6U ��N:y \^]"XYU`_[�1b�cvo�]�X[V#o�V �!� s-O

t V�]6b�XYUWp(�8_[U`j�\vb�w V[c < R 	 U�u o�p(b ; VYU`_[j�UWpxX[u oIX�z�U`_[X[o�\v]Fp oIX[o z�b�]6�8d�w6_koIX[\Sb�]8Vmd�\Sj�U�_k\^VYU#XYb
o��$b�cvU�oIX ��� s � \ O U�O{p8\Sj�U`_[d�UW] z�U:\v]�X[u6U:\v]�XYU`_[�1b�cvo�]"X{o�V �!� s �~O ��b 	 U`j�U`_WR"p w6U�XYb�X[u6U:]�w8Z ; U`_
b�lmp oIX[o(�1b�\v]�X[V#\v] X[u UWVYU z`o�VYUWV`R 	 U 	 U`_kU w ] o ; cvU
XYb?p6bxo�] < z`cSb�VYUWp���l�b�_kZ o�]8o�c < Vk\vV`O � u�w V`R 	 U
VYU`X b�w6X
b�]�oFVYUWoI_~zku�l�b�_ o?V[\vZ(�8cSU`_&U�
6o�Z��8cvU 	 u U`_[U�V[w8zku�o�] o�c < V[\vV 	 b�w8cvp ; U��$b�VkV[\ ; cSU�O � u6U
VYUWoI_kz~u UW] p6UWp 	 u6UW] |
T p \vV[z�b j�U`_[UWp X[u oIX �}b�_�Z�b�_[U�z�b�cvcv\^]6UWoI_#p oIX[o �1b�\v]"X[V 	 b�w cvp�_kUWV[w cSXn\v]
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b�w6_ �-]6b 	 cSUWp6d�U�X[u \^V�\vVnX[u6U Vk\vZ��8cSUWV[X�U�
6o�Z��8cSU�XYbxU�
-u \ ; \SXnX[u6U �!� s��1b�cSU �8u6UW]6b�Z(UW]6b�]�O

� w6UFXYb�X[u6U�V[\vZ(�8cv\vz`\SX < b�l�X[u \vV�U�
-o�Z(�8cSU�R 	 U 	 U`_[U�o ; cSU?XYb�Zxo ��U�V[U`j�U`_ko�cn\v]"XYU`_kUWV[\v]6d
b ; VYU`_kj
oIX[\Sb�]8V&o ; b�w6X#X[u6U c^\vZ(\SX[\v] d}\v]�XYU`_[�1b�cvo�]�X[V#X[u oIX
u o�p � _[U`j-\Sb�w Vkc < ]6b�X ; U`UW] ��]6b 	 ]�O � u6U
Z�b�VYXm\vZ(�$b�_kX[o�]"X7b�l X[u6UWVYU ; UW\v]6d�X[u oIX3X[u6U#| t \vV{\v] u6U`_kUW]"X[c < p8\
�$U`_kUW]"X{X[u o�]}X[u6U:b�X[u6U`_3X < �$UWV3b�l
VYX[o�] p8oI_kp ��N:y3V:o�V �!� s-O�|
T l�b�w ] pxX[u oIX�l�b�_�X[u U�z�b�cvcv\^]6UWoI_�U�
6o�Z��8cSU�R�X[u6U | t \v]"XYU`_k�$b�c^o�]"X
]6U`j�U`_�oI� �1UWoI_[UWp�XYb�p8\Sj�U`_[d�U � � s-O � u \vV
w cSX[\vZxoIXYUWc < cSUWp |
T XYb�z�b�] �YUWz�X[w6_[U X[u oIX�X[u6Ux| t
\v]�XYU`_[�1b�cvo�]�X[V 	 b�w cvp�]6U`j�U`_ p \Sj�U`_kd�U l�b�_�o�] < ]�w8Z ; U`_�b�l�z�b�cvc^\v]6UWoI_&p oIX[oF�1b�\v]�X[V`R _[U`d�oI_kp8cSUWV[V�b�l
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; \vc^\SX < b�l#w Vk\v]6d�b�V[z`\vcvc^oIXYb�_ < + �-, � \v]�X[u6U �&Nny Z�U`X[u6b-p�O � u \^V�VYU`UWZ(V�XYb u8oWj�Ux_kUWz�UW\Sj�UWp j�U`_ <
cv\SXYX[cvU
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X[o ; cSU�Vku6b 	 V3X[u U�cSb 	 UWVYX�]�w Z ; U`_3b�l$�1b�\v]"X[V{X[u oIX�cSUWo�p V3XYb�p \Sj�U`_kd�UW] z�U 	 u6UW] X[u6U�\^]"XYU`_[�1b�cvo�]�Xm\vV
U`jIo�cvw oIXYUWp�b � X[u6U�u < �1U`_[�rcvo�]6U�O ��\ ��U
X[u6U _[UWV[w cvX�l�_[b�Z � _[U`j-\Sb�w V:VYUWz�X[\Sb�]�R-X[u6U | t \v]"XYU`_k�$b�c^o�]"X
p6b�UWV ]6b�X�U�
6u \ ; \SX&p \Sj�U`_kd�UW] z�U}\^]�o�] < b�l�X[u6UWV[U}z`o�VYUWVWO�|
T z�b�]�XY_k\ ; w6XYUWp X[u6U}_[UWV[w8cSX[V�l�b�_ X[u \vV
�8oI_[X#b�l{X[u6U�VYUWz�X[\vb�]�R \v] z`cvw8p \v]6d�X[u6U�V[w6d�d�UWVYXYUWp lKb�_~Z�w c^o�X[u8oIX#� _[UWp \vz�X[VnX[u U�cSb 	 UWVYX&]�w Z ; U`_#b�l
�1b�\v]�X[V�XYb�cSUWo�p XYb�p \Sj�U`_[d�UW]8z�U�O � u6U a:b�]"XYb�w _��,�3o�p��U�o�cSd�b�_k\vX[u Z �8c^o < UWp o ��U < _[b�cvUF\v]0X[u UWVYU
b ; VYU`_kj
oIX[\Sb�]8V`O
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\v](l o�z�X�X 	 b z�b�] p \vX[\Sb�] V
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½�É�Ë5³U´¿¸v½�Æi´�·�º@½�´¿¾�»à¾l¹�ïlÛ�Û�³U²l½i²#Å�¾�´�»S½m¸�¸vÉU¾aÔ�»å´�»�Ã;´¿Ø�ºUÆiË Z × ï�ÀP²SÄ}×5ë�ÉUË�³U²a½m²�Å�¾�´¿»S½i¸�²lÆiË"´�ÆiÆ�Ë�Ø�ºU¶µ²lÆi¶¿Ö
³@´µ¸g½iÆ�´¿·Uº@½iË�³NÝq·UºU½CÔ�´�½�É ²�¹P²�´�Æi¶�Ö�ºU»U´�¹H¾�ÆiÈJ³UË�»�¸�´Õ½gÖ�·�¾l½�É ²�¶�¾�»UØ�½�É�Ë�³@¾�È�²�´�»�·�¾�ºU»�³U²lÆiÖ�²�»�³�½�ÉUÆi¾�º�Ø�ÉU¾�º@½
½�É�ËL´¿»S½�Ë�Æi´¿¾�Æ,×�ë�ÉUË�ÃC´¿Ø�º�Æ�Ë,¸ Z × ï�ÀH·�Ä�²l»�³ Z ×yïUÀP¼,Ä+¸�ÉU¾aÔ�ÉU¾aÔ�Ô�Ë�È5¾aÊ�Ë,³�¾�ºU½B¸�¾�È5ËL¼�Ë�»S½�Ë�Æi¸�ÀH¾�Å�Ë�»)¼�´�Æm¼1¶¿Ë�¸mÄ
¹HÆi¾�È&´¿»�¸�´¿³UË�½�¾ ¾�º@½i¸�´¿³UË�½�ÉUË�³U¾�È�²l´¿»"¹H¾�Æ�¾�º�Æ �d¾�½vÍ�²aÍ��3»U¾l½E²l»�³ í ºUÅ�Ë�Æ ��¾l½vÍ�²aÍ��3»U¾�½;´¿È5ÅU¶�Ë�È5Ë�»S½i²�´�¾�»�¸�Ý
ÆiË�¸�Å�Ë,¼}½�´¿Ê�Ë�¶�Ö�×�ë�ÉUË)»Sº�È"Ë�Æ�´µ¼�²�¶�Ë�Ç_Å�Ë�Æi´¿È"Ë�»S½i¸dÔ�´�½�Éá½�ÉUË,¸vË)´�È5ÅU¶¿Ë�È5Ë�»S½m²a½�´¿¾�»�¸�²�Æ�Ë�¸�ÉU¾aÔ�»�´¿»�½�É�Ë ½�É�´�Æm³
²l»�³�¹H¾�ºUÆv½iÉ*Æ�¾aÔ^¾�¹BÃ;´¿Ø�ºUÆiË�¸ Z × ò"²l»�³ Z × õ�×
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\S«a°P©��á¬2`�©;¬+­�\_i ¨�Ã�¾�¶¿¶�¾aÔ�´¿»UØ3½iÉUË�´µ³@Ë�²�¸E¾�¹ í Ë�¼}½i´�¾�»
ñ@× òUÝ�½�ÉUË�»U¾@³@Ë�¸L²lÆiË
³@´µ¸g½iÆ�´¿·Uº@½iË�³Á¸v¾�½�É�²l½3½�ÉUË�Ö�²lÆiË)³@Ë�»�¸�Ë�Æ�²a½�½�ÉUË5·�¾�ºU»�³U²lÆi´�Ë,¸�× Ã;´¿Ø�ºUÆiË Z ×yïUÀP³�Ä�¸�ÉU¾aÔd¸�½�ÉUË�³@´µ¸g½iÆ�´¿·Uº@½i´�¾�»
º�¸�Ë�³à´¿»�¾�ºUÆ�»Sº�È"Ë�Æ�´µ¼�²�¶EË1Ç@Å�Ë�Æi´�È5Ë�»�½m¸�×*ë�ÉUË�¶µ²�¸v½ Æi¾aÔ&¾l¹dÃ;´¿Ø�ºUÆiË�¸ Z × ò�²�»�³ Z × õá¸�ÉU¾aÔd¸�½�ÉUË�Êq²�Æ�´¿¾�º�¸
±dÂ�ÃÑ²�ÅUÅUÆi¾qÇ@´�È�²a½i´�¾�»�¸Lº�¸v´¿»UØ"½�É�´¿¸d³U´¿¸v½�Æi´�·�º@½�´¿¾�»*¾l¹�³U²l½i²U×

��¨"�C¨ /)¬2g�c�aU«q°Pi�¬�©�i %>\�ª��9\f\_© ª('M\ß­C° �(\S«B\_©8ªN\_­ �2\Ñ°Pg�c;«q¬\+2\fgh\_©8ª]gh\Sª('C¬+­�i#°P© [ �i� ¨
Ã;´�Ø�ºUÆiË�¸ Z × ò�²l»�³ Z × õd´¿¶¿¶�º�¸v½�Æm²a½iË�½�É�Ë�Ë�ÆiÆi¾�Æm¸NÔ�ÉUË�»)³@´ÕÌ8Ë�ÆiË�»S½C±�Â�ÃB¸;²l»�³ Ë�³@Ø�ËEË�»UÉ�²l»�¼�Ë�È5Ë�»S½+½iË�¼mÉU»U´µçSºUË�¸
²lÆiË5²lÅUÅU¶¿´¿Ë�³�½�¾#½�ÉUË5½gÔ�¾
½�Ë�¸v½�¼�²�¸vË,¸3¸vÉU¾aÔ�»å´�»�Ã;´¿Ø�ºUÆiË Z ×�Ú�×"ë�É�Ë)ê�Æi¸v½ ¼�²�¸�Ë*À � À � Ä � Ú � Àtï�ñ��(À �k®
Ú � ñ�Ä ± �*ï � ± Ä�ÄB´µ¸�Ê�Ë�Æ�Ö"¸vÈ5¾_¾l½iÉ+Ý�²�»�³"Æ�Ë,¸v¾�¶�Ê_´¿»UØ3´Õ½�¾aÊ�Ë�Æ�ï�Û�Û3¸�¼�²a½�½�Ë�ÆiË�³"»U¾@³@Ë,¸�´µ¸EÆiË�ÅUÆiË�¸�Ë�»S½i²l½�´¿Ê�Ë�¾l¹8½�É�Ë
¸�´Õ½iº�²a½i´�¾�»#Ô�É�Ë�»*º�¸�´�»UØ�±�Â�ÃB¸�¹H¾�ÆdÉU´¿Ø�É@Í�²�¼�¼1ºUÆm²�¼�Ö�¸v¾�¶�ºU½�´¿¾�»�¸�¾�¹BÐLÒ�ÓL¸�×�ë�É�Ë�½�¾�Å#Æi¾aÔ>¾�¹B¸�ºU·UÅ�¶�¾�½i¸�´¿»
Ã;´�Ø�ºUÆiË Z × ò�¸�ÉU¾aÔd¸�½�É�²a½�Ë,³@Ø�Ë�Ë�ÆiÆ�¾�Æi¸�³@¾�È5´�»�²l½�Ë�¹H¾�Æ�²�¶�¶C½�ÉUË"¼mÉU¾�´µ¼1Ë,¸�¾l¹�±�Â�ÃB¸�×dë�ÉUË�»�Ë1Ç_½d¹H¾�º�Æ�Æi¾aÔd¸
¾l¹B¸vº�·UÅU¶¿¾l½i¸�¸vÉU¾aÔ^½�É�²l½�²l¶¿¶N¾l¹;½�ÉUË�·�¾�ºU»�³U²lÆiÖ�¼1¾�Æ�ÆiË�¼1½�´¿¾�»
²�ÅUÅUÆi¾�²�¼mÉUË�¸�²lÆiË3Ë1Ì8Ë�¼}½i´�Ê�Ë�×Eë�ÉUËkji¼1¾�»�¸g½m²l»S½
ÅU¶¿º�¸)¶�´¿»UË�²�Æ6l*Ô�¾�Æiì@¸�Ô�Ë�¶¿¶�´¿»Ñ²l¶¿¶�¼�²�¸�Ë�¸�¾�¹�±dÂ�ÃB¸�×áë�ÉUË#¸vÈ�²�¶�¶LÆ�Ë,¸v´µ³@º�²�¶�Æi´�»UØå¸g½i´�¶¿¶LÊ_´µ¸v´¿·U¶¿Ë�¹H¾�Æ"ë�Ð í Ý
ðÁË�»�³�ï�ï5²l»�³*â �&¸�ºUØ�Ø�Ë�¸v½�½iÉ�²a½�Å�¾S¸�¸�´�·�¶�Ö
´�»�¼�¶�º�³@´�»�Ø5¹HºUÆv½iÉUË�Æd½�Ë�ÆiÈ�¸�È5´�Ø�ÉS½d´�È5ÅUÆi¾aÊ�Ë�½�É�Ë ·�¾�ºU»�³U²�Æ�Ö
¸�´Õ½iº�²a½i´�¾�»ÑË�Ê�Ë�»ÏÈ5¾�Æ�Ë�×ÁÂ�¾l½iÉÑÊa²lÆi´µ²a½�´¿¾�»�¸ ¾l¹��d¾l½�Í�²lÍ �3»�¾l½)²�Æ�Ë
ÉU´�Ø�ÉU¶¿ÖÁË�Ì�Ë,¼}½i´�Ê�Ë�¹H¾�Æ"²�¶�¶�±dÂ�Ã ¼�²�¸vË,¸
²lÅ�²lÆ�½�¹HÆ�¾�ÈèðÁË�»�³�ï�ï@×�ë�ÉUË�·�¾�ºU»�³U²�Æ�Ö5¼1¶¿º�¸v½�Ë�Æi´¿»UØ ´µ³@Ë�²�»�Ë�Ë�³�¸�½�¾�·�Ë�º�¸vË,³5Ô�´Õ½iÉ�¼�²�º@½�´¿¾�»� 4´�½L²lÅ�Å�Ë,²lÆm¸
½�¾à·�Ë#½�ÉUË*È5¾�¸v½°ji³@Ë�¶¿´µ¼�²a½iË
lÁ²lÅUÅ�Æ�¾S²�¼mÉÏ¾�¹�½�É�¾�¸�Ë�½iË�¸v½�Ë�³+×-ëC¾_¾åÈ)º�¼mÉÑ·�¾�ºU»�³U²lÆiÖÏ¼1¶¿º�¸v½�Ë�Æi´¿»UØàÉSº�Æv½m¸
¾aÊ�Ë�Æi²�¶�¶8²�¼�¼1ºUÆm²�¼�Ö5½�ÉUÆi¾�º�Ø�É*³@Ë�ÅU¶¿Ë1½i´�¾�»*¾l¹CÅ�¾�´¿»S½i¸�´¿»#½�ÉUË�´¿»S½�Ë�Æ�´¿¾�Æ,×

Þ�½�Ô�¾�ºU¶µ³)·�Ëd¾�¹�´¿»S½�Ë�Æ�Ë,¸g½�½i¾3½�Ë�¸v½E½iÉUË�³@´�Ì�Ë�Æ�Ë�»S½E·�¾�ºU»�³U²�Æ�Ö�¼�¾�ÆiÆ�Ë,¼}½i´�¾�»)È5Ë1½iÉU¾@³U¸E´¿»5È5¾�ÆiËd¼1¾�È5ÅU¶¿Ë1Ç
Ø�Ë�¾�È5Ë1½iÆ�´¿Ë�¸�× ��ºU´Õ½iË�Å�¾�¸i¸v´¿·U¶¿Ö�ÝS½�É�Ë���¾l½vÍ�²aÍ��3»U¾�½E½gÖ_Å�Ë3¼1¾�»�³@´�½�´¿¾�»�¸! 4·�Ë�´¿»UØ)È"¾�Æ�Ë�jv¶¿¾_¼�²l¶"l�´¿»
¼mÉ�²�Æi²�¼}½�Ë�Æ
½�É�²l»"´�»�¼�¶�º�³@´�»�Ø ji¼1¾�»�¸g½m²l»S½;Å�¶�º�¸;¶¿´�»�Ë�²lÆIl�Ø�¶¿¾�·�²�¶�¹HºU»�¼}½�´¿¾�»�¸  �ÔL¾�ºU¶µ³)²�³U²lÅ@½B·�Ë1½v½iË�ÆB½i¾�½iÉUË�½i²�¸�ì�¾l¹�Ë�³@Ø�Ë
¼1¾�Æ�ÆiË�¼1½�´¿¾�»#²l¶¿¾�»UØ"¶�Ë�»UØl½iÉ_Ö�²l»�³#´¿Æ�ÆiË�Ø�ºU¶µ²lÆ�·�¾�ºU»�³U²�Æ�´¿Ë�¸�×

ë�ÉUË�½iË�¸v½ ¹HºU»�¼1½�´¿¾�» � À � Ä � ²lÆm¼}½m²l»+À{ï�À � �^ò�� ® Ú,ÄvÄ�´¿¸
ÀH¶¿´�ì�Ë�¾�ºUÆ�Ú1Í�Ò ²lÆm¼}½m²l»UØ�Ë�»S½mÄ�½i¾S¾�Æi¾�º�Ø�É
½�¾*·�Ë5ÔLË�¶�¶�ÆiË�¸�¾�¶¿Ê�Ë,³á¾�»�½�ÉUË�Å�Æ�Ë,¸vË�»�½�¸i¼�²a½�½�Ë�Æ�Ë,³�¸�Ë1½�¾l¹�»U¾@³@Ë�¸�×"ë�É�Ë)½i¾�ÅàÆi¾aÔ ´�»�Ã;´�Ø�ºUÆiË Z × õ*¸vÉ�¾aÔd¸
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´¿»�½iË�Æi´�¾�ÆdË�ÆiÆi¾�Æm¸d³@¾�È5´¿»�²a½i´�»�Ø�× �d¾�»UË�¾�¹�½�ÉUË)·�¾�ºU»�³U²�Æ�Ö*¼1¾�Æ�ÆiË�¼1½�´¿¾�»#È5Ë1½�É�¾_³�¸�¾�Ì�Ë�Æ�²l»_Ö#ÉUË�¶¿Å�²�Ø�²l´¿»�¸v½
½�É�´¿¸! 4´¿»�³@Ë�Ë�³NÝ�·�¾�ºU»�³U²�Æ�Ö4¼1¶¿º�¸v½�Ë�Æi´¿»UØ�Ý�Ô�´�½�É^´�½i¸#²�¸i¸v¾@¼�´¿²l½�Ë�³-´¿»S½�Ë�Æi´¿¾�Æ�»U¾@³@ËÁ³@Ë�Å�¶�Ë�½�´¿¾�»+Ýd´µ¸�¾�º@½�Æi´¿Ø�ÉS½
¼1¾�ºU»S½�Ë�Æ�ÅUÆi¾@³@º�¼1½�´¿Ê�Ë�´�»#½�É�´¿¸d¼�¾�»S½�Ë�Ç_½�×

î ½�ê�Æi¸v½�Ø�¶¿²�»�¼1Ë�Ý�´�½�È5´¿Ø�ÉS½�²�ÅUÅ�Ë�²lÆ�½�É�²l½�½iÉUË�Ë�Æ�Æi¾�Æm¸�´¿»á½iÉU´¿¸�¶µ²�¸v½�½�Ë,¸g½3¼�²�¸vË"²lÆiË�³@´µ¸�²�ÅUÅ�¾�´�»S½i´�»UØ�¶�Ö
¶µ²lÆiØ�Ë�×;ðÁË ¸vÉU¾aÔX»UË1Ç_½�½iÉ�²a½�½iÉU´¿¸d´¿¸�»U¾�½�½�ÉUË ¼�²�¸�Ë  4½�ÉUË�Ö�²lÆiË�´�»#¹P²�¼1½dÆ�Ë�È�²lÆiìq²�·U¶¿Ö�¸vÈ�²l¶¿¶t×
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¯�¯�®C«CaU¯ �è¯�¬2g�c�aU«q°Pi�¬�© `�¬�«à���"%�i a �2aU°{©Mi�ª i�¬2gh\�¬�ª�'�\S«åª \S¯,';©C° �N®M\fi ¨ Þ�½�»UË�Ë�³U¸
½�¾"·�Ë3¸v½�ÆiË�¸i¸�Ë�³�½iÉ�²a½�½iÉUË3Ë�ÆiÆ�¾�Æi¸�ÔLË�É�²qÊ�Ë�¸vË�Ë�»#´�» Z × ò�²�»�³ÁÀHË�¸�Å�Ë�¼1´µ²l¶¿¶¿Ö@Ä Z × õ5²�¼}½iº�²l¶¿¶¿Ö�²lÆiË�Ê�Ë�Æ�Ö�Ø�¾_¾_³+×
ë�ÉUË�½iË�¸v½�¹HºU»�¼}½�´¿¾�» � À � � �UÄ � ²�Æi¼1½i²l»+ÀtïUÀ � �ßò�� ® Ú,ÄvÄ�½�ºUÆi»�¸�¾�º@½d½i¾�·�Ë)¸�ºUÆ�Å�Æ�´µ¸v´¿»UØ�¶�Ö�³U´�	�¼1º�¶Õ½�½�¾�ê�½
Ô�Ë�¶¿¶EÔ�´Õ½iÉ�²l»_ÖáÈ5Ë1½iÉU¾@³àÔ�ÉU´¿¼mÉàº�¸�Ë�¸�³�²a½i²�²l½�²l·�¾�º@½�ï�Û�Û#»U¾@³@Ë�Å�¾�´¿»�½m¸�×
ÃC´¿Ø�º�Æ�Ë Z ×yñ#¼1¾�È"Å�²lÆiË�¸�½�É�Ë
Ë�ÆiÆi¾�Æm¸E¹H¾�Æ�½gÔL¾�³@´�Ì�Ë�Æ�Ë�»S½�²lÅUÅUÆi¾�²�¼mÉUË�¸�ól â�ºU¶�½�´µçSº�²�³UÆ�´µ¼�±�Â�ÃB¸�Ý�ïlÛ�Û�»U¾@³@Ë�¸�Ý@´¿Æ�ÆiË�Ø�ºU¶¿²�Æ�Ø�Æ�´µ³U¸�ÀP¸�ÉU¾aÔ�»�´¿» Z × ï�ÀP²�ÄL²l»�³�ÀP¼,ÄvÄ1Ý@Ô�´Õ½iÉ=� � òU×l ÐB¾�¶µ²lÆ�Ø�Æ�´µ³#Å�¸�Ë�º�³@¾S¸vÅ�Ë�¼1½�Æm²l¶EÀPÆ�Ë�Ø�ºU¶µ²lÆdØ�Æ�´µ³#Ô�´Õ½iÉ�Ú Z Å�¾�´¿»S½i¸�éLÉ�Ë�·_Ö@¸vÉUË�Ê
³@´µ¸v½�Æi´�·UºU½�Ë�³�²�¼1Æi¾�¸i¸

Ë�²�¼mÉ � � Ù ® ÚL��Ú1Ü �8Ú�õ�²l»�Ø�¶¿Ë�¸ � � Ù Û�� � Ä0/�²)½i¾l½i²�¶+¾l¹�ï�ïlõ"³@´µ¸v½�´¿»�¼}½�Å�¾�´¿»S½i¸mÄ}×
Þ�» ½iÉUË�ê�Æm¸g½B¼�²�¸�Ë�ÀH½�¾�Å)Æi¾aÔ�´�»"Ã;´�Ø�ºUÆ�Ë Z ×yñ�Ä+½�ÉUË�â �-È5Ë�½�ÉU¾@³ ´µ¸;Ë�»UÉ�²l»�¼�Ë�³ Ô�´�½�É)½�É�Ë í º�Å�Ë�Æ ��¾l½�Í�²lÍ

�3»U¾�½+·�¾�ºU»�³U²�Æ�Ö�½�ÆiË�²a½iÈ5Ë�»S½�×;ë�ÉUË�Ë�ÆiÆ�¾�ÆN´¿¸+Ê�Ë�ÆiÖ�¸�È�²l¶¿¶�ÀP²�Æ�¾�ºU»�³"Ú�Û Z 
 Ä�Ä}Ýq·Uº@½CË�Ê�Ë�»�¸v¾�¶µ²lÆiØ�Ë�Æ8½�É�²�»3½�É�²l½
¾l¹S½�É�Ë�ÃU¾�ºUÆ�´¿Ë�Æ�ÍvéLÉUË�·_Ö@¸vÉ�Ë�Ê�È5Ë1½iÉU¾@³3Ô�ÉU´¿¼mÉ3¹H¾�ÆNÊ�Ë�Æ�Ö�¸vÈ5¾_¾l½iÉ�¹Hº�»�¼}½i´�¾�»�¸N·�Ë�¼1¾�È5Ë�¸+Ë�Ç_½�ÆiË�È5Ë�¶¿Ö�²�¼�¼1ºUÆm²a½iË
À�¹H¾�Æ�½�ÉU´µ¸ ¼�²�¸vË�½�ÉUË�Ë�Æ�Æi¾�Æ�´¿¸�²�Æ�¾�ºU»�³ÑÚ�Û Z�� Ä}×��d¾aÔ�Ë�Ê�Ë�Æ,Ý�¹H¾�Æ3½�ÉUË�¸�Ë�¼�¾�»�³á½�Ë�¸v½3¹HºU»�¼1½�´¿¾�»+Ý�â �!´µ¸�¸�Ë�Ë�»
½�¾�·�Ë�¹P²�ÆdÈ5¾�ÆiË ²�¼�¼1ºUÆm²a½iË�½iÉ�²l»áÃ�¾�ºUÆi´¿Ë�Æ�ÍgéLÉUË�·_Ö_¸�ÉUË�Ê�×Lë�É�²a½�´µ¸�Ë�ÇS½iÆ�Ë�È5Ë�¶¿Ö
Ë�»�¼1¾�ºUÆi²�Ø�´¿»UØ  4½�É�Ë�¶µ²a½�½�Ë�Æ
È5Ë1½iÉU¾@³à´¿¸�Ô�Ë�¶¿¶EË,¸g½m²l·U¶¿´¿¸�ÉUË,³Á²�¸�·�Ë�´¿»UØ�¾l¹�Å�²�Æv½i´¿¼�ºU¶¿²�Æ�¶¿ÖáÉU´¿Ø�É�²�¼�¼1º�Æi²�¼1Öá´¿»Á½�ÉUË�Ê�Ë�ÆiÖ�²�³UÊq²�»S½i²lØ�Ë�¾�º�¸
¼�²�¸vË)¾l¹EÅ�Ë�Æ�¹HË�¼1½�¶¿Ö�Æ�Ë�Ø�ºU¶µ²lÆ�Ø�Æi´¿³U¸�×5À î ¶�½�É�¾�ºUØ�É�ÉUË�Æ�Ë"¸v¾�È"Ë�Ô�É�²a½�¶�Ë,¸�¸�¼1¾S¸g½i¶�Ö�²�»�³�·�Ë1½v½iË�Æ�¼1¾�»�³@´�½�´¿¾�»UË,³
½�É�²l»�â �)ÝlÔ�Ëd¸�ÉU¾�ºU¶µ³"»U¾l½iË�½�É�²l½E½�É�Ë�ÃU¾�ºUÆ�´¿Ë�Æ�ÍvéLÉUË�·_Ö@¸vÉ�Ë�Ê�È5Ë1½iÉU¾@³�³@¾_Ë�¸�»U¾�½EØ�Ë�»UË�Æm²l¶¿´�ô�Ë�½�¾�´¿Æ�ÆiË�Ø�ºU¶¿²�Æ
³@¾�È5²�´�»�¸iÄ1×

� ¨ /)¬�©C¯`)P®;­C°{© ��¬ %Ui
\S«,+�a@ª�°{¬�©�i ¨�ÓEÊ�Ë�»5´�¹�² ¸�¼�²a½�½�Ë�ÆiË�³"»U¾@³@Ë�¸vË�½�´¿¸�Æ�Ë�¶¿²l½�´¿Ê�Ë�¶�Ö"¼1¾�²�Æi¸�Ë�Ý�²lÅUÅUÆi¾qÇ_Í
´¿È5²l½�´¿¾�»�¸ ·�²�¸�Ë�³Á¾�»�¸�È5¾S¾�½�É�±dÂ�ÃB¸ ²lÆiË"¹H¾�ºU»�³Á½�¾�·�Ë�ÉU´¿Ø�ÉU¶¿Ö�Ë�Ì�Ë,¼}½�´¿Ê�Ë�´¿»Ï²lÅ�ÅUÆ�¾qÇ@´¿È�²a½�´¿»UØ*¸vÈ5¾_¾l½iÉ
¹HºU»�¼1½�´¿¾�»�¸5À{¼1¾�È5Å�²�Æ�Ë,³*Ë�Ê�Ë�»�½i¾*éLÉUË�·SÖ@¸�ÉUË�Ê*Å�¸�Ë�º�³@¾�¸�Å�Ë,¼}½iÆi²�¶CÈ5Ë1½iÉU¾@³U¸�¾�»áÆiË�Ø�ºU¶¿²�Æ�Ø�Æ�´µ³U¸mÄ}×�Þ�»�¼�²�¸vË,¸
¾l¹EÊ�Ë�ÆiÖ�ê�»UË�ÆiË�¸�¾�¶¿º@½�´¿¾�»�Ý�Ë�³UØ�Ë Ë�Æ�Æi¾�Æm¸d¸v½i²lÆ�½d½i¾
³@¾�È"´¿»�²l½�Ë�¾aÊ�Ë�Æd´¿»S½�Ë�Æ�´¿¾�ÆdË�Æ�Æi¾�Æm¸�×dÃU¾�Æ�½�ÉU´µ¸�¸v´�½�º�²l½�´¿¾�»+Ý
¸�Ë�Ê�Ë�Æi²�¶NË�³@Ø�Ë�Ë�»UÉ�²l»�¼�Ë�È5Ë�»S½d½iË�¼mÉU»U´µçSºUË�¸dÉ�²qÊ�Ë�·�Ë�Ë�»á¸g½iº�³@´¿Ë�³*ÉUË�Æ�Ë�×Lë�ÉUË�Ö#²�¶�¶+Å�Æ�¾aÊ�Ë�½i¾�·�Ë Ë1Ì8Ë�¼1½�´¿Ê�Ë�Ý
²a½�´�»�¸v´¿Ø�»U´�ê�¼�²l»S½�¾�ÆL»U¾ Ë�ÇS½iÆi²�¼1¾�È5ÅUºU½i²a½i´�¾�»�²l¶�¼1¾S¸g½3ÀHÔ�´�½�É�½iÉUË í ��²��(È5Ë1½iÉU¾@³�Ø�Ë�»UË�Æm²l¶¿¶¿Ö ½�É�Ë�·�Ë�¸v½L¹H¾�Æ
²l¶¿¶;¾�ºUÆ3±dÂ�Ã�¼mÉU¾�´µ¼1Ë,¸�²�Å�²lÆ�½d¹HÆi¾�È ½iÉUË)ðÁË�»�³@¶¿²�»�³�¹Hº�»�¼}½i´�¾�» � ±  ± ÀG�lÄ�Ä}×�ë�ÉUË"¼1¾�Æ�ÆiË�¼1½�´¿¾�»á²lÅ�ÅUÆ�¾S²�¼mÉUË,¸
²lÈ5Ë�¶�´¿¾�Æm²a½iË�¾�Æ�²�¶Õ½i¾�Ø�Ë�½�ÉUË�Æ�Ë�¶�´¿È5´�»�²a½�Ë"½iÉUË)º�¸vº�²�¶�¶¿Ö�»U¾�½�¾�Æi´¿¾�º�¸�ÅUÆi¾�·U¶¿Ë�È ¾�¹�²lÅ�ÅUÆ�¾qÇ@´¿È�²a½�´¿»UØ�¹HºU»�¼}½i´�¾�»
²l»�³
³@Ë�Æ�´¿Êa²a½i´�Ê�Ë�Êa²�¶�ºUË,¸�»UË�²�Æ�Ë�³@Ø�Ë�¸�¾�¹B¼�¾�È5ÅUº@½m²a½�´¿¾�»�²l¶N³@¾�È�²�´�»�¸�×

ë�ÉUË"´¿³UË�²�¾�¹�³@Ë�Å�¶�¾aÖ_´¿»UØ
¸�¾�È5Ë�¼�Ë�»S½�Ë�Æi¸�¾�º@½m¸v´µ³@Ë�½�ÉUË"È�²l´¿»å³@¾�È5²�´�»�¾l¹E´¿»�½iË�ÆiË�¸v½�²�ÅUÅ�Ë,²lÆm¸�²�¶¿¸�¾�´¿»
¸�¾�È5Ë3Æ�Ë,¼1Ë�»S½�Å�²�Å�Ë�Æi¸�Ý@Ë�× Ø�×+Ù�Ú1Ü�²�»�³àÙ ñ,Ü�Ý�²�¶Õ½iÉU¾�ºUØ�É#²�Æ�Æi´¿Ê�Ë�³
²a½�¹HÆi¾�È ³U´ÕÌ8Ë�ÆiË�»S½�´�»�´Õ½i´¿²�¶�¼1¾�»�¸v´µ³@Ë�Æi²l½�´¿¾�»�¸�×

A+7�=U7�A�7�9BQ87NO
� �	����	���
���
��
	C����

��
������>	�����	 ����
����
��
�	�� 
��
����	
� 
���
���
 
�����	 
��UF���$9#�� �S'P��!�#�'(1"��� �<!"!"�<$
+�VG'5��E������Ky@��1 �<12%�A
$��:V!F�F#�$o�7�:! � #SE7%�#�'O! � �-1�#�� A !F�F#�$¯#P%7!"'5��$C1@�F�S$C!M$�#�$C� �<$�� ��' ��#��<1 1�#�$D��'P# y&� �:�>1�F_<+�qwy~�s}|,�1F �µ }þ}þ,� 
�FUpSK�wy|�zt�,wy~

wy~{~t�q�}K
�  �� �(	�!>	�"#	C���$�&% ��� 
����'�3	���%�	(������	C��F�� $C!��:'��
#�� ��!"��#�$D�<$ ! � �3� �<�7�<!0#P% �<$��:'5� ��1 �<$
+�� **)t��!
'5��E������Ky@��1 �<1�%�A
$��:!"��#�$C1�F

<+�qwy~�s}|q�}F��¿ }þ}þ,� 
�Flp�Kqwy|dzt�qwy~�wy~t~{�q�}K
� ÿ��+�)	�"#�
��

%��@F�K���� �<$��:1>�7�<�7�<�7� ,S�<$
+ '5#�!���!"��#�$CVG�<$CRI��'�����$C!�1��:�>��VG$�#�'��71>��$o1 #XyP#�� �:RQ1"�
���@��F�Q8s}|q~Pztr{�q��ztw �1��<+�q�gs}rP�

sm��=a�q|,�gz{wys}|q~Csm��O����1�vrtom� ��omrtw�om�q�y�g~�FaO�pqr{wy|q�}�gr�RS�v��z{�qrt��9�smzt�g~;wy|�ú�oiz{�SFl ,� �P������� 
�Flp,pSKaý}û.-l�vþ}þ,K
� 	��0/�	21�	f� 
��$��
�
(����	_FdKL#�� R6�<$
+O�
��'�!"�����
E�� ���:'5�:$C!"������� ?:A ��!"�F#�$C1>;
�<! �D'5��E��F���Ey@��1 ��10% A $��:!F�F#�$C143>�>A � !"��� �:R6�:�d�O�S! � #:E�1��$�EQ1 �O#S#�! �
��$
+}FlI;�,��KlQ8s}x�pSK,ú�oizt��KyF��{������� 
�FlpqpSK��vÿ��.-l�vû��,K
� û���!7	f������%
� �65 �67 ���98o	f��	C� ������
���� 
����:1�	�� 
��
� 
@F�� ����'5#�RI� E �>A � !F�F?SAB��E�'��F���O�S! � #:E>%�#�'O�:�<� � ��!"���U� ��'�!"�����2E�� %�V%��:'5�S$C!"�F���d�@?:AB��!"��#�$C13R6���;� ��� � #��<� #S� ��!"��#�$�#�$9!��B�by@#�A $�E���'�*}Fl<+�qwy~+s}|q�}F��µ }þ}þ,� 
�FlpSK,wy|�z{�qwy~+wy~t~t�,�1K
� ü���� 	L��%�	(������	C��F&�<��'5���:!F�F� ���>=tA
�FE��7!�# �t1��:A E�#�1"�
� �S!"'5���d89�S! � #:E�1�F�QNomxL�qrtwy�q�}�BùC|qw �1�grt~{w z��d��r{�v~{~�F������}ü,K
� � ��� 	f��%�	(� � ��	C� 

���?8{	@/#

	C����A�FdK��
��!"�����
|
$C�<!���E�� ���:'5�:$�� ��������'5#6�����7��!"�F#�$C1�%�#�'7;
��RI�:VG!"*��
��� ?SAB��!"��#�$C1tF_O�G�IBú

BqKl9��qx��gr�K�I;|aom�µKyF,ÿ�� �P������� 
�F�pqp�KS�vþ}û.-l�vÿ}þ,K



s � I;����7�9;M;G��áILøqAC68=�IC����A+?��;GHú3I�<+GP?B9BOd9C7�IBA�6+?Bù;9CM�I;A�G�78O
� ý����>	���	 
��
� �lF�KL� ��!"!"�:'5� EQE���!����<$C!��:'��
#�� ��!"��#�$
3 !"�:1 !"1�#P% 1�#��7�>�O�S! � #:E�1�Faú�oizt�SKqQ8s}x�pSKyF,ÿ}ý �P���}ý}  
�Fap,pSK��vý,��-� }þ}þ,K
� �����>	��0	�� 
�	(�&5UF�8DA
� !"��?:A ��E�'����D� ?:A ��!"�F#�$C1 #@%-!�#�� #@+�'5����*¯��$�E�#�!��B�S' �<'�'5�G+�A
� ��' 1 A
'�%&��� �S1�F>BqK�:;�gs}pq���1K�A��g~vKyF �mü

�P������� 
�F�p,pSKS���}þ}û.-l���,�vû,K
� �vþ����O	�� 	��#%�� 
�����	7	�
�	�8 
�%UF6�U$4�
�¯�:���:$C!f$CA
�O�S'��F� ����1�� �B�S�O��%�#�'t.�A
'F+��:'�1�=�� ?:A ��!"�F#�$aF�I;p,pq�µK1ú�oiz{�SK�Q8s}x�pq�,zvKyF

�}û��P�����}ý 
�FlpqpSKaÿ�� -�û}þ,K
� �}�	�+1�	��)	���
��
� 
@F
8DA
� !"��?:A ��E�'����:1��O�(1�� ��!"!��S'P�@E7E���!��O�����)'5#:���<�O��!"��#�$ 1�� �B�S�O�U;���!��-�����)� �F�@��!F�F#�$C1�!"#7� #�����A
!���!"�F#�$����

)0A ��E�V5E�*�$����>�F�S1�� ���43UKL#�� A
!"��#�$C1 !"#D�
��'5�XyP#�� �F��X �
*��
�:'�y@#�� �F����$�E��:�<� � ��!"���Q�
��'�!"�F���3E�� �M�:'5�:$C!F�F���U�@?:AB��!"��#�$C1�F
Q8s}x�pq��z�Klú�oiz{�SK,I;pqpq�µKyF���� �P�����}þ 
�Flpqp�K_� 	�� -l�vü,�}K

� �v ��08o	(�)	�"O	(��%���� ���,F���� � ! � � #�'�*O#P%�'5��E������ y@��1 �<1f%�A
$��:!"��#�$ �����)'5#:���<�O��!"��#�$D��$ W���� �mFqwy|�IC�,�}om|,�v�g~+wy|�9��qx��grtwy�vom�
IC|aom� ��~twy~�F ��s}�µK@GPG�ø_W)ov�1�g�y��zt~vFNO��q�l�qw �,wy~{wys}|"IC�y�}s}rtw z{�qx�~�om|q��A�om�qw�om�8=a�q|q��z{wys}|q~�FUW�K@R_wy�}�1z�F��g�SKyF�?Cu��¿s}r{�
ù�|qw �1�grt~{w z�����rt�g~t~vFl?Cu��¿s}r{�SF,ù ��FS�����}þ,Flp,pSKS�vþ}û.-� ,�vþ,K

� �vÿ��08o	@��	2"O	���%���� ���,F���$C�<RI��'��F��!��>�7A � !"��?:AB��E�'����-�<$C!��S'�� #�� ��!"��#�$
3(1�#��7�O'P�@� �:$C!�'5�:1 A
� !"1tF�wy|�G�|�z{�grt|aoiz{wys}|aom��Q8s}|,�¿�grP�
�g|q�g�Es}|�Q8�qrP�1�g~;om|q�3O��qrP�µom�g�g~�F�Q8�aomx�s}|,w u�F�B}�q|q�������}þ,K

� � 	����_	��M������
@F���$C!��S'�� #�� ��!F�F#�$���$�ED1@�O#S#�!�� �<$
+9#P%71�� ��!"!"�:'5� EDE���!"� y&* '5��E��F���GyP��1@��1�% A $��S!"��#�$C1tF@ú�om~{z{�gr�� ~;z{�q�g~twy~vF_<@�g�
I��,w ��ù�|qw �1�grt~tw z��1F,G�~tr�om�g�µF����}ý
	qK

� �vû��+�>	��&��
�
���
����UF
,t��E������ y@��1 �<1�% A $��S!"�F#�$C1�R6���:;
� E�% '5#�� �:AzyS���U1"��� �<$��:1�F�wy|���r{s��g�g�g�qwy|q�}~8sm�_ú�om|q�q�gwyxÑQ8s}|,�¿�gr{�v|,�v�}F
68wyr����qom�q~t�gr�F���������K

� �vü����7	�� ��������
����@F&�t�F�@� �:;���1 �0� #�� *�$�#��>�F��� Xf� #�1 �<!"�<RI� E���|
$C�<!�� ��$�E�� #����
���:!"� *71 A:��� #�'�!�� E�'5��E��F���I%�A
$��:!"��#�$C1�#P%��>��$CV�<�O����E��G+�'P�@��FaIC�,��K,wy|3Q8s}x�pq��z�Kqú�oizt�SKyF 	��{�����}û 
�FlpqpSKqÿ}ý��.-�ÿ��}ü,K



I;����7�9;M;G��áILøqAC68=�IC����A+?��;GHú3I�<+GP?B9BOd9C7�IBA�6+?Bù;9CM�I;A�G�78O s`s

68s}�q|,�aomr{�
<@r{��oiz{x��g|�z QN�,�qwy� <+�NO W��g|q�a } �O,A��L� ú��LF�� �
ÿ

A+�g�}�q��omr

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

Q8s}|q~Pz�K �
R_wy|,��omr

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

9�smz{�Hoi�
�B|qsmz

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

O��,p��gr
9�smz{�Hoi�
�B|qsmz

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

68s}�q|,�aomr{�
Q8�y�q~Pzt�grt�g�

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

�����
	 �C	 xqK ��#����
��'��<1�#�$k#P%O! � � �5� y&1�#�� A !"� �D�:'�'5#�'Q#P%-E�� �M�:'5�:$C!�,M.0/21�;���!���R6��'�*���$
+ y@#�A $�E���'�*9!F'P�@��!F�O�:$C!F1M%&#�'! � �t% A $��S!"��#�$ ���	� ����
 � ����������
	 ��� ��
 Y � ��� Y �<$C1 ��E��>! � �>A
$C��!0�:�<'P�S� �6H ��� �byS� ��� ��1�#�� ��E �S��'5�S� �:1U��'5�7!��B�(� #S� ��!"��#�$C1(#P%U! � �
E���!��4R6��� AB�S1&H���'�'5#�'�13'P��$
+���%�'5#�� ���G; � �<!�����!�#� �� þ��}�vþ 	�� �,yS� ��� � ��H



Ú�Û�Û I;����7�9;M;G��áILøqAC68=�IC����A+?��;GHú3I�<+GP?B9BOd9C7�IBA�6+?Bù;9CM�I;A�G�78O

68s}�q|,�aomr{�
<@r{��oiz{x��g|�z QN�,�qwy� <+�NO W��g|q�a } �O,A��L� ú��LF�� �
ÿ

A+�g�}�q��omr

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

Q8s}|q~Pz�K �
R_wy|,��omr

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

9�smz{�Hoi�
�B|qsmz

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

O��,p��gr
9�smz{�Hoi�
�B|qsmz

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

68s}�q|,�aomr{�
Q8�y�q~Pzt�grt�g�

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

−1 0 1
−1

0

1

�����
	 �C	 �aK ��#����
��'��<1�#�$k#P%O! � � �5� y&1�#�� A !"� �D�:'�'5#�'Q#P%-E�� �M�:'5�:$C!�,M.0/21�;���!���R6��'�*���$
+ y@#�A $�E���'�*9!F'P�@��!F�O�:$C!F1M%&#�'! � �2%�A
$��:!"��#�$ ���	� ��� 
 �*omrt��ztom|��µ ��	� �)ÿ � �"� 
�
3�<$C1 ��E��(! � �(A $C�<!0�:�<'5�:� �IH � � �*y&� �����O1�#�� ��EQ�S��'5�S� �:1U��'5�(! � �(� #:� ��!"��#�$C1(#@%! � �7E���!��QRI��� A �:1&H��t'�'P#�'�13'5��$
+���% '5#������G; �
��!�����!�#
��H���W �,yS� ��� � ��H



I;����7�9;M;G��áILøqAC68=�IC����A+?��;GHú3I�<+GP?B9BOd9C7�IBA�6+?Bù;9CM�I;A�G�78O Ú�Û�Ú

ÃU¾�º�Æ�´¿Ë�Æ�ÍgéLÉ�Ë�·_Ö@¸vÉUË�Ê�Ð í â �)Ý	� � ò

À{²�Ä

−1 0 1
−1

0

1

−1 0 1
−1

0

1

ÀH·�Ä

−1 0 1
−1

0

1

−1 0 1
−1

0

1

�����
	 �C	 �aK���#����
��'���1�#�$�#P%U!��B� �5� yS1 #�� A !������:'�'5#�'3#P%M/f#�A '����:'�V ��� � y&*�1 � �:R��)1 �:ABE�#�1"�
� �:!F'P����������'P#:�����7��!F�F#�$���! 	�	��E���!��9� #:�@��!F�F#�$C1 �G1 � #�;
$/y&* yS� ��� � 1�#�� �FE9�:�<'5�:� �S1 � !�# ! � � �5� yS1�#�� A
!�� �D�S'�'5#�'Q#P%O! � �-8��°,�.0/¨�&����'5#:���<�O��!"��#�$]��! 	 � �1�� ��!"!"�:'5� E�E���!���� #:�@��!F�F#�$C1 �G1 � #�;
$ yS* yS� ��� �91�#�� ��E��S��'5�:� �:1 ��H?����'�! �5� �D1 � #�;
1Q! � � �:'�'5#�'�1PX>'5��$
+��<$
+�%�'5#�� � �G; �
��!����!�#� �� þ ���vþ 	 � ��y&� ����� �:XM!�# ! � �M% A $��:!F�F#�$ ���	� ����
 �Ñ��� �¿ }û � �	� �
���mû 
 � ��  � � 
&H � � �OK)A:� �S' �3#�!"V5��V��($�#�!6y@#�A
$�E���'�*!"'5� ��!"�7�:$C! � ��1byP� �:$9�����)� �F�@E !�#O8��],M.0/ ������'5#:���<�O��!"��#�$��<$9!�� �<1t�
��'�!�H ����'�! �,y���1 � #�;
13! � �O�S'�'5#�'�15X�'5��$
+���$
+�%�'5#��
� �G; �
��!"� � !"#
��H���W ��y&� ����� �:X�!�# ! � �M% A $��:!F�F#�$ ���	� ����
 �åomrt��ztom|��µ ��	� ��ÿ � �
� 
�
&H �3# y@#�A $�E���'�* !"'5� ��!"�O�S$C! � ��1 y@�@�:$�����)� �F�@E4!�#-! � �(8��],�.0/ ������'5#6�����7��!"�F#�$���$ ! �
�<1t� ��'�!GH



���������	��

�����
��������� ������� �"! ���#� 
$�%�&�('*)+! �,� 
.-�! � ��/0
$1324� � ��/5��� �6� � �87 '9�:/;� �<�

= ��� !�� 7 �%' �8> � �?>@� ���3A � / � �B� � �C/

D�EGFIHKJ"LNMPO6F5QRESO6HUTWVYX[Z \]O_^K`badc�OfegHPh0J�i
j Xlknm9ofp,q
ksrutwvYx�y�v9znv9p{V9Z|v

} o.~[V9p�r,��o.XSr#vYxN�#~l~[zsknofZ	�@VYr
�lof��VYr
k��.q
yC���u�9�Y�[�S�CvG�lznZlo.p6��y����9�G�9�G�l� j�� �

���P�{�{�$�4�6�
�Y�| {¡,¢¤£�¥.¦§¦©¨w¥.¡{¡{ª9£�¥.¢u ¬«®­¯¢u ,£u�|°f¦s¥$¢u«®°6­	¥.­4±w¥f�G�G£u°<²9«®³:¥.¢u«®°6­w°f´b±G 
£u«§µf¥.¢u«®µ_ ,¶CªS¶¤ {±?¢u°:·| ��G£�¥f¡
¸

¢u«®¡<¥.¦P°6­G¦©¨�°6­w¹G«§ºf¹S¦©¨�£u ,º6ªS¦§¥$£�ºf£u«§±G¶�«®­?µ_ ,£¤¨�¶¤«®³%�G¦§ #ºf {°6³% ,¢¤£u«® {¶{»¼�9«®­G¡{ �£�¥6±G«§¥.¦0·4¥f¶¤«®¶R´�ªS­G¡,¢u«®°6­
½¿¾�ÀIÁ5Â ¥f�G�G£u°<²9«§³:¥$¢u«®°6­S¶R�| ,£u³%«©¢�¢u¹S«®¶R {µ_ {­�´n°f£¼³�ªS¦©¢u«®µ6¥$£u«§¥.¢u #¶¤¡<¥.¢¤¢u 
£u <±w±S¥.¢�¥YÃ4¢u¹S 
£u Ä¹S¥f¶�·| { {­
³�ªS¡�¹Ä£u ,¡{ {­¯¢Å«§­¯¢u ,£u ,¶Æ¢b«®­(�9£�¥f¡,¢u«®¡<¥.¦|¥f¦®º6°.£u«©¢u¹S³%¶5¢u°�¡{°6³%�GªG¢u b¢u¹G {¶¤ �¥f�G�G£u°<²9«§³:¥$¢u«®°6­S¶Å ,Çl {¡
¢u«§µ6 {¦©¨¯»
�Y {µ_ ,£�¥.¦G¢È¨G�| ,¶8°.´ ¾�ÀIÁ ¶Å´� <¥$¢uªG£u �¥C´n£u { R�4¥$£�¥f³% ,¢u ,£ ½  6» ºG»ÅÉN«®­(¢u¹S �³�ªS¦©¢u«§ÊYªS¥6±Y£u«§¡ ½ÌË?Í�Â ¡<¥.¶¤ 

Î ½¿Ï6Â0ÐUÑ Ï_ÒÅÓ É Ò<Â »5ÔI¹G �¦§«®³%«©¢Å°f´lÉ�Õ×Ö ½ «®­S¡
£u <¥f¶¤«®­Sºf¦©¨(Ø|¥$¢8·S¥f¶¤«®¶5´�ªS­G¡,¢u«®°6­G¶ Â ¹S¥f¶5­S°.¢Å£u ,¡{ {«®µ_ <±
³�ªS¡�¹Ä¥.¢¤¢u {­¯¢u«®°6­�·| {¡<¥fªG¶¤ I«©¢5¦® <¥6±9¶5¢u°C¥C¶¤ {µ_ 
£u {¦©¨�«®¦®¦©¸Ì¡{°6­S±G«©¢u«®°6­S {±��G£u°f·S¦® {³�»�Ù	 I�9£u {¶¤ {­¯¢0¹S 
£u N¥f­
¥.¦®º6°f£u«©¢u¹G³ÛÚ�¹S«®¡�¹:¥<µ_°6«§±G¶Å¢u¹S«®¶I±9«©Ü%¡{ªS¦©¢È¨¯ÃY¥f­S±¬Ú�¹S«®¡
¹�¥.¦§¦®°<Ú�¶I­YªS³% 
£u«§¡{¥f¦®¦©¨(¶Æ¢�¥f·G¦® C¡{°f³%�SªG¢�¥$¢u«®°6­S¶
°.´ Ë?ÍÝ¾CÀbÁ «®­Y¢u 
£u�|°6¦§¥f­¯¢u¶b´n°f£�¥.¦§¦|�S¥.£�¥.³% ,¢u ,£Iµf¥f¦®ªG {¶{»0Ù	 �¢u¹S {­%ÞS­4±¬¢u¹4¥$¢I¢u¹S �¥f¡,¡{ªG£�¥.¡,¨:°f´[¢u¹S 
£u ,¶¤ªS¦©¢u«®­Sº�¥f�G�G£u°<²9«§³:¥$¢u«®°6­S¶{Ãl«®­w¶¤°6³% Ä¡<¥.¶¤ {¶{ÃK·| ,¡{°6³% {¶�°f£�±9 ,£u¶C°.´b³:¥.º6­S«©¢uªS±G #¹S«®º6¹G ,£¼¢u¹S¥f­�ÚN¥.¶
¢u¹G ¼¡<¥.¶¤ ¼Ú�«®¢u¹G«®­�¢u¹S ��9£u {µY«§°fªS¶¤¦©¨ß¥<µ6¥.«§¦§¥.·S¦® #�4¥.£�¥.³% ,¢u ,£N£�¥.­Sº6 f»
àCª9£Ä­S ,Úá³% ,¢u¹G°Y±"�G£u°$µY«§±G {¶#¢u¹S (ÞG£u¶Æ¢#¢u°¯°6¦8´n°f£�¢u¹S %­YªS³% ,£u«®¡<¥.¦8 
²G�G¦®°f£�¥.¢u«®°f­]°f´ Ë?Í*¾CÀbÁ

«®­¯¢u ,£u�|°f¦s¥.­¯¢u¶%«§­�¢u¹S �¦®«®³%«©¢�°f´�É�ÕâÖã»UÔI¹S �³% ,¢u¹S°Y±@«®¶�«®­�­S°�ÚI¥<¨ä¶¤�| {¡,«®ÞS¡�¢u° Ë?Í ·S¥f¶¤«®¶
´nªS­G¡,¢u«®°6­S¶R¥.­4±ß¡{¥f­9å�Ú�«©¢u¹S°fªG¢�¥f­¯¨�¡
¹S¥f­Gº6 
åW·| �¥f�G�S¦®«® <±ß¢u°(³:¥.­¯¨:°f¢u¹S 
£�¡{¥f¶¤ {¶�¥f¶NÚI ,¦§¦¿»

æ]çSè0é�ê�ë_ìbíGîCï VGZ|k�VYz0ð[VGq�k�qCxñ�lX[�$r
knv9X[qf� ï �¼òC�l���[z§r,knóS�[VGZ|p
k��.qf�|knzszs�Æ�.v9X[Zlk§r,ksvGXlksX[ô
õ�ö�÷ í6ø8ùPú6ç4ûYüwûGýÌþlí6ífÿ��bûGþ|üfÿÈê���î���� �¬� � �4�S� } �G�l�4�S�	���G�|�4�G�9òN�9�


 �
���������������������
� knXlo6VYp"�.v9�ßðlksX�V¯r
knv9X�qwvYxßp,VGZ|knV9zÄð[VGq�k�q?xñ�[X[�<r,ksvGX[q�� ï �¼òIq! "�.V9X ~lp,v¯mSk�Z|o@mGo.p,t ôGv4v4Z ksXSr
ofp
~Kv9z�VYXSr{q
xñv9p?�ß�lzsr
knm_V9p
k�V¯r,o@ZlV¯r{V#" �]�[z§r,knóS�[VGZ|p
k��$�Ì�&%' �ð[V9q
knq�xñ�[X[�<r,ksvGX[q.�¼ôGo.Xlofp,VYr
ofZ ð4t)(��+*	 -,/. *10325460
�ñvGp�ksXUr
�lo	Xlv9r,V¯r,ksvGXU�[q
ofZUksX r
�[knq�~[V9~�ofpf�7(���*8 9,/: � 2;�+<8*8 09= k§r,�><�, �1? 46 <�N��V_m9o�~[p
v¯mGo.X r,v
ðKoä~[V9p�r,kn�.�lznV9p
znt q��[�f�$o6q
q�xñ�lz�@ ��A "CBÄv = ofm9o.p6�Cr
�lofp
o��[V_m9oäð�ofo.X r,�lp
ofo@�?VYknXáZ|kEDw�$�lzsr
knofq = k§r,� r,�lknq
VY~[~lp
vSV9�{�
F�q�ofm9ofp
o�X4�l��o.p,kn�fVYz�ksznz§�¤�$vGX[Z|ksr
knv9XlknXlô]xñvGpßV�G�H4o6Z$IJ�¿r,�lo�X4�l�ßð�ofp�vYxÄZ[V¯r,V@~�vGksXSr,qK %V9X[Z
q
��V9zszL<|�Pq
kn��knz�VYpÄknznz§�¤�$vGX[Z|ksr
knv9XlknXlôw~lp,v9ð[zsof��q#xñv9p¬V�G#H|ofZ�<?VYX�Z]znV9p
ôGoMI �0VYX[Z	�[ksôG�ä�$vG��~[�|r,VYr
knv9X[V9z
�$vSqurN"�O¼�lknqÄqur,�[Z|t"q
�lv = qC�lv = r
�lo'G[p{q�r¼v9x8r,�lofq
o(r
�[p
ofo¬~[p
vGðlzsof�?q��.VYX�ðKo%p
o6q�vGzsmGofZP"
QSRUTWVYX[Z	\]V_^6`�a]TWbcTWVedKfNT1g \hfNijg�kLlNmcnpoPTWV_qro
dKnsnYi1t1t	TWVYuY\]fvZ�wyx�z[{|^WVedKX�u_n
}�~Mz��+�W�N�h���K�N�7���������
�P�e�N}�~Mz6�+�W���K�W�K���N�dKX1f�d�{	dKa]i1b u�w�{8\]bcbcTho�nYl1mct�RUVYTW�>uYl1\���XNm ��\hVYn_m u�wvTKR��sTWbcTWVedKf1T3d!u��sTWi1bcfN\hVhg� o�VYmc^Wl6uY^6`�a]TWbcTWVedKf1T1g \]f1i�g�kLlNmcn�oPTWVYq�o
dKn�nYi1t1t	TWVYuY\]f�Z�w�dKXMx�z[{��������
� ��VedKf1i8d!uY\3k¡V_dKmcX1\]\hnYl1mct�i1X1fN\hV�^WVedKX�u}�~Mz6���W�N�h���K�N�Wg



������������	�

������������������������������� 	!���"��#$�%�&�'� 	!()�*����+�	!�$	,��� ��+������*���-��� � �G�

� V9p
ôGoßm¯V9zs�lo6q(vYxCr
�lo?~�VYp{VY��o$r,o.p�<�V9p
o = ofzsz�.SX[v = Xär,v]~lp
v|Z|���$o�m9ofp
t@knX[VG�.�$�[p,VYr
o�p
o6q��lzsr,q �ÈVY~|�
~lp,vGVG�{�lksX[ô¬znknXlofV9p�ksXSr,o.p,~�vGznVYr
knv9X�ksX�r,�loÄ�fV9q
o�vYx � � }  �" } of�.p
o6V9q
ksXlô�<(�[q
�[VYznzstßks��~lp,v¯m9o6qIr
�[oÄV9�f�$�lp{V9�.t
q
ksôGXlk�GK�.VYXSr,zst @ � A " B#v = o.mGo.p6�Nr
�[o@Z|ksp,of�$r = V_t v9x(�.v9��~l�|r,ksX[ô�r,�lo ï �¼ò knXSr
ofp
~Kv9z�VYXSrwq��0/Kofp,q�xñp,v9�
q
o.m9ofp
o%knznz§�¤�$vGX[Z|ksr
knv9XlknXlôwV9q�<�k�qÄZlof�$p,ofVGq�o6Z�@ � A " � ofm9o.p{VYzÅXS�[��ofp
k��.V9z5��o$r,�lv|ZlqÄ��V_m9o%ðKo.o.X�Z|o.mGo.znv9~KofZ
xñv9p#q
o.znof�$r
knXlôßr
�lo21
v9~|r,ks�?VYz�3ßm_V9zs�[o¬v9xL< �Ìo " ô�"
@ � �[�l�l� A  W"�B#v = o.mGo.p6�GðKof�fVY�[q
o(vYx8r
�lo%knzszs�¤�$v9X�Z|k§r,ksvGXlknXlô
~lp,v9ðlzno.�	�Gr
�loftß��V_m9o#VYznz[ðKo.ofXwznks��ksr
ofZwksX?r,�loÄp{VYX[ô9o�vYx0m¯VYzn�lo6qNr
��V¯rC�.v9�lz�Z�ðKo��$vGX[q
knZ|ofp
o6Z0�9��V_mSknXlô(r,v
p,ofq
v9p
r�r,v��[ksôG�|�g~[p
o6�$k�q�knv9X�V9p
ksr
�[��o.r
k��Y�4xñvGp = �lkn�{�"r
�[o(�.vGq�r�vYxb�.v9��~l�|r,ksX[ôßr,�lo(ksXSr,o.p,~�vGznV9XGr�knX[�$p,ofVGq�o6q
r
v¬knX¡G[Xlksrut�V9q�<54�� �ñr
kn��ksXlô(knzszn�[q�r
p{V¯r,ksvGX[q5xñvGpbr
�lk�q = ksznz|ðKoCôGksmGo.XßznVYr
o.pW W"76¤X�r,�lk�qNqur,�[Z|t9� = oC~lp,ofq
o.XSr
r
�[oMG[p{qur¬VYznô9v9p,ksr
�l� = �lkn�{�]X[vYr�vGXlznt��fVYX@�$vG��~l�|r
o:r
�loßksXSr
ofp
~Kv9z�VYXSr#xñvGp#r,�lo%xñ�lznzIp,V9Xlô9o'<$8á�[�[ðl�|r
ksrÄZ|v4ofq�q
v�ofXSr
knp
ofzst = ksr
�[v9�|rÄV�~lp,v9ôGp
o6q
q
ksmGo��.vGq�r¼knX[�.p
o6V9q
o(VGq�<94���"6¤X�r
�lo��lknô9�lzntäq
~�o6�$k�VYzN�.VGq�o�vYx¼� % ï �Cò ksXSr
ofp
~Kv9z�V¯r,ksvGXävGXWV9XäknX¡G[Xlksr
o?o6óG�[knq
~[V9�.ofZãyCVYp
r
ofq
k�VYX
ô9p,k�Z0�C�C�l�[��V9XlX VYX[Z } t4X @ : A q��[v = o6ZÝr,�[V¯r?r,�lo]ksXSr,o.p,~�vGznV9XGr{q?v9ðlr,VYknX q�~Kof�$r
p{VYzÄ�.v9X4m9ofp
ôGo.X[�.o�xñvGp
q
��v4v9r
� xñ�lX[�$r
knv9X[q"V9q�r,�lo@ôGp
k�Z q�~[VG�$knXlô ô9v4o6q�r
v<;fo.p,v�"*òlv9pwr
�lk�q�q,VY��o@�.VGq�oG�¼ðl�|r = ksr
�áV&G�H4o6Z
ô9p,k�Z�q
~[V9�.ksX[ô[�Å�¼V8H4r,o.p @ � A q
�lv = o6Z]r,�low� % ï �¼ò ksXSr,o.p,~�vGznV9XGr%knXWr
�lo?znks��ksr:vYx�<%4 �"r
v]�.V9p,Z|knX[V9z
ZlVYr,V>�ÌofóS�[V9z�r
v�v9Xlo�V¯r�v9Xlo�Z[V¯r,Vä~�vGksXSr�VYX[Z<;fo.p,väV¯r�VYznz�v9r
�lofp,qK (o6H4k�q�r,q�VYX[Z ôGv4ofq%r,v@r,�lo��ß�lz§r,k§�
Z|kn��o.X[q
ksvGX[VYz�=?>A@
4Cxñ�[X[�<r,ksvGX�BDCu��qur¼V9qNr,�lo��fV9q
o = vG�lz�Z�ð�oÄxñv9p�V�òlv9�[p
kno.pCq�~Kof�$r
p{VYzl��o$r,�lv|ZP" � kn��k§r,ksX[ô
��<$4 �� �knXSr
ofp
~Kv9z�VYXSr,qÄv9X@q,�.VYr�r
ofp
o6Z9G[Xlksr
o�ZlV¯r{Vwq
o$r,q = o.p,o�qur,�[Z|knofZ]ð4t } p
k�q
�.v9znz8V9X[Z@òlvGp
X4ðKo.p,ô�@ � A "
O¼�loft]XlvYr,ofZ]r,�[V¯r6�5VYzsr
�lvG�lô9�är
�lo�znks��ksr(��q��[V9zsznt	o�H|k�qur{q.�0ksr:�.VYX@xÌVYknz8r,v�Zlv�q
v�knX�o6Hl�$o.~lr
knv9X[V9zb�fV9q
ofq["
O¼�lo�~lp,ofq
o.XSr(XS�[��ofp
k��.V9zNVYznô9v9p,ksr
�l� �[V9X[Z|znofq(ðKvYr,��v9xRr
�[ofq
o�q
ksr
�[VYr
knv9X[q["E6Ær:VYz�q
v�V9~l~lznkso6qFB = k§r,�lv9�lr
VYX4tä�{��VYXlôGoGB r
v���V9X4t]vYr
�[o.p(rut4~�o6q(vYxCð[V9q
knq¬xñ�[X[�<r,ksvGX[q6" O¼�low�fV9q
ofq = o = knznzNô9knm9o?�$vG��~[�|r,VYr
knv9X[V9z
o�HlV9��~[zso6qCxñv9p#VYp,o

H VY��o(vYx ï �¼ò �Äðlðlp,o.m4k�V¯r
knv9X } o�G�Xlk§r,ksvGX
�]�lzsr
k�óG��V9Z|p,kn�fq �&% (���*8 7, : � 2;�+<8*8 0
6¤XSmGo.p{q�oM%��[VGZ|p,VYr
k��.q 6S% (���*8 7, �

� 2 ��<8*	 ]0I VY�[q,q�k�VYX�q I � (���*8 7,KJ'L�MONQPSRUT
H v9r
o(r,�[V¯r#knX�V9zsz5r
�lo:V9ð�v¯mGo¬�fV9q
ofq�r
�lo%znkn��ksr,q#vYx�V�V¯r#ð[VGq�k�q�xñ�lX[�$r
knv9X[q#�.v9p,p
o6q�~Kv9X�Z?r
v�<54��#"

O¼�lo(�?VYknX	knZ|o6V�vYxbr
�lo%~lp,ofq
o.XSr���o$r,�lv|Z"k�qCr
vw�.v9X[q
k�Z|o.pCr
�[o ï �¼òÝknXGr,o.p,~�vGznV9XSr�VYr#V|G�H4o6Z%W
=j�UW Xh<	 �,ZY[

\S]�^�_ \
(��a`` W b
W \ ``  � �  

� = �[o.p,o9ced�cRknqbr,�lo#�_�ÆXlv9p,�� 0Xlv9rNv9Xlznt(xñv9pIp,ofVYz4m¯VYzn�lo6q8v9x#<|�Yðl�|r�VGqbV9X�V9X[VYzntSr
k���xñ�[X[�<r,ksvGXßv9x�V(�$v9��~lzno�H
m¯VYp,knV9ðlzno3< "I�#zsr
�[v9�lôG�?XlvYrRo6H|~lzsk��$ksr
znt���V9pS.GofZ0�

_ \
V9X[Z�(�V9p
o�X[v = xñ�lX��<r
knv9X�qRv9x�<¡"�6¤X�r
�loÄznV9p
ôGo#VYp,ofV

VYp,v9�[X[Z�<�, �[� =��UW Xh<  RðKof�.v9��ofqÄVß��ofp
vG��vGp
~[�lkn�Äxñ�lX[�$r
knv9X	vYx�<ßV9X[Z	�.VYX"r
�[o.p,o$xñv9p,o(ð�o = p,ksr�r
ofX�VGq
=��UW Xh<	 �,C�ñp{V¯r,ksvGX[VYzPxñ�[X[�<r,ksvGX�knX <  
2 �ñ~Kv = ofp#q�ofp
knofqCknX <  �È�� 

O¼�lo¼~lp,ofq
o.XSrNVYznô9v9p,ksr
�l��X4�l��o.p,k��.VYznznt:Z|o$r,o.p,��knXlo6q��ÌksX?V¬qur{VYðlzno = V_t# 5r
�lo��.vSo6Dw�$kno.XSr,q8r
v¬r,�lo¼p,VYr
knv9X[V9z
xñ�lX[�$r
knv9XäV9X[Z�r
�[o�~Kv = ofpÄq�ofp
knofq["yO¼�lk�qÄVYznznv = q��[qÄr
vw�[q
o �g�  CxñvGp��$vG��~l�|r
knXlô�r
�lo ï �CòdknXSr
o.p,~Kv9z�VYXSr
oa/Pof�$r
knm9ofzst]X4�l��o.p,k��.VYznznt�p,knô9�Sr(Zlv = X@r
v < , ��"|O¼�lo�ks��~Kv9p
r,VYX��$o�vYx�r,�lknq(ofXSr
knp
ofzst]Xlo = �.V9~[VYð[ksznk§rut
k�qÄo6H4~Kof�$r
o6Z	r
v"ð�o�V9q�V?r
v4vGz5r
v"ksX4mGofq�r
knôGV¯r,o:~lp,v9~Ko.p
r
knofqÄvYx ï �¼ò VY~l~[p
v1H|kn��VYr
knv9X[qÄVYX[Z]X[vYrf�0VYrÄr
�[o
~lp,ofq
o.XSr¼r
kn��o9�|r,v?ksXSr
ofp
~Kv9z�V¯r,o%VYX4t?znV9p
ôGo(o�H|~�ofp
kn��o.XSr,V9z5ZlV¯r{V�q�o.r,q["
�#zsr
�[v9�lôG�:XlvYrI~l�lp{q
�lofZ��lo.p,o9�6r
�[o.p,oCV9p
oCV#X4�l��ðKo.pIv9xlks��~Kv9p
r,VYXSrNVYX[Z:�lXlp,ofq
v9znm9ofZ:knq,q��[ofq8p
ofznVYr
knXlô

r
v�r,�lo%zskn��k§r#v9x8r,�lo ï �¼ò knXSr
o.p,~Kv9z�VYXSr#V9q�<94��[�|xñv9p = �lk��{��r
�lo%~[p
o6q�ofXGr�VYznô9vGp
ksr
�[� = ksznz0Xlv = VYznzsv =
X4�l��o.p,kn�fVYz¼o�H|~lznv9p{V¯r,ksvGX[q["UòlvGp?o�HlVY��~lzno9��k§r = V9q�q��[v = XUð4t } p
k�q
�.v9znz�VYX[ZdòlvGp
X4ðKo.p,ô @ � A r
��V¯r?r
�[o
znks��ksr
knXlô?ksXSr,o.p,~�vGznV9XGr�knX � � } knq�q
kn��~[zst�r
�lo � VYô9p{VYX[ô9oÄknXSr
ofp
~Kv9z�V¯r,ksXlô�~Kv9znt4Xlv9��k�VYz_"�O¼�lknqf�lv9xb�$vG�lp{q�oG�



� � � �����������7	�
D�����'���������2�������������7� 	!���"��#$�%�&��� 	!()������+�	!�$	,�-� ��+��7���*�������

−1 −0.5 0 0.5 1
−1

−0.5

0

0.5

1

x
1

x 2

òbksôG�lp,o � F } k�q�r
p,ksðl�lr
knv9X	vYx ��� ZlV¯r{V�~�vGksXSr,q�xñv9p��[q
o(ksX�r
�[o'G[p,q�r¼r
o6qur#~lp,v9ð[zsof�9"

xñv9p,�?q#r,�lo:xñvG�lX[ZlVYr
knv9X]xñvGpvG�Xlk§r,o�Zlk /Po.p,o.X[�.oßV9X[Z]~[q
o.�[ZlvGq
~�o6�<r
p{VYz8��o$r
�[v4Z[q6"'O¼�lo�o6óS�lksm¯V9zsofXGr¬zskn��k§r
��< 4 �� ��.V9X Xlv = ð�o@q�r
�[Zlkso6ZUxñvGpwq
�fV¯r
r
o.p,ofZ ZlV¯r{VWksX �lknô9�lofp?Z|ks��ofX[q�knv9X�q6" O¼�lk�q�knq?Vãq
k§r,�[V¯r,ksvGX
= �lofp
o�r
�[o.p,o9�CksX ôGo.Xlofp,V9zÈ�CZ|v4ofq�Xlv9rwo�H|knq�rwVYX4tU�[XlknóS�lo]znv = ofq�r��¤Z|o.ôGp
ofo�knXGr,o.p,~�vGznVYr
knXlôã~�vGzst4XlvG��knV9z
VYX�Z0�l�$vGX[q�o6óS�lo.XSr
znt9�lq
~Kof�<r,p,V9z0zskn��k§r{q��[V_mGo¬X[vYr�p
o6�$ofksmGofZ"���[�{�	V¯r
r
o.XSr,ksvGX
"

O¼�lo:p,ofq�r#vYxIr,�lknqÄ~[VY~Ko.p�knq#v9p,ôGVYX[kO;fofZ�V9q�xñvGzsznv = q[F � of�$r
knv9Xä��knXSr
p,v|Z|�[�$o6q#V�r
o6qur¬o�HlVY��~lzno = �lk��{�
= o = knznz��[q
oßr,v]Z|ofq,�$p,ksðKo�r
�lo?X[o = ��o.r
�lv|ZP"$6¤X � of�$r
knv9X �l� = o�knzszn�[q�r
p{V¯r
o�r,�lo?qur,p
�[�$r
�lp,o�vYx =��UW Xh<  
knXär,�low�$vG��~[zso6H-<6�Æ~lz�VYXlo-�ñr
�lo?Z|k�qur,p
knðl�|r,ksvGX�v9x�~Kv9znofq(o.r,�	"c W" � o6�<r,ksvGX � Z|o6q
�.p
knð�o6q�r
�lo?q�r
o.~�q(ksXWr
�[o
X4�l��o.p,kn�fVYz4��o$r,�lv|Z0� = �lk��{��r,�lo.X�VYp,o¼VY~l~lznknofZ�r
v¬v9�lpbr
o6qurN~lp,v9ð[zsof� ksX � o6�<r
knv9X��¡" � of�$r
knv9X����.v9XSr,V9ksX�q
V9Z[Z|k§r,ksvGX[VYzbX4�l��o.p,kn�fVYz8o�HlVY��~lznofq�VYX[Z��$v9����o.XSr{q6" � oßm_V9p
t�r,�lo�X4�l�ßð�ofp�v9xRZlV¯r{Vw~Kv9knXGr{q�V9X[Z@V9znq
v
ô9knm9o¬X4�l��o.p,kn�fVYzKp
o6q��[z§r{qRxñvGp�q�vG��o¬vYr,�lo.p��{�lvGkn�.ofqCvYx ï �¼òbq["���Xlo¬vYx5r,�lo(o�HlVY��~lznofq = o�~[p
o6q�ofXGrCr
�[o.p,o
xñofVYr
�lp,ofq(V�q�ksr
��V¯r
knv9X = �lo.p,o�< 4 ��znofVGZlqÄr
v]Z|knm9o.p,ô9ofX[�$o�" � o�G[Xlk�q
��ð4t]ô9knm4ksX[ô�V�xño = �$v9X��$zn�[Z|knXlô
p,o.�?VYp .|q�knX � of�$r
knv9X�: "

� �;�6���
� �����L�
	�������
����

òbksôG�lp,o � q
�lv = q ��� ZlV¯r{V¬~�vGksXSr,q-W \ p{VYX�Z|v9��znt�q
�fV¯r
r
o.p,ofZ�v¯m9ofp8r,�lo��lXlksrRZ|k�qQ. �ñknXßr,�lo)W b�~[znV9Xlo = �lo.p,oW knq�Vßr = vY�Æm9o6�<r
vGp = ksr
�	�$vG��~Kv9X[o.XSr,q)W ^ XSW 0  �" � o(zno$r#vG�lp�ZlV¯r{VßVYrCr,�lofq
o(~�vGksXSr{q¼ð�o%Z|o6G[XlofZ"ð4t?r
�[oxñ�lX[�$r
knv9X
� �,W  �, � �,W ^ XSW 0  r, �Y�

��:y2;�UW ^ 2 ^�  h072 �,W 0 b ^^ ^  ]0
�Ì�j 

O¼�lo?r{V9qS.�k�q%r,vä�$vG��~l�|r
owr
�lo�� % ï �¼òáknXSr
o.p,~Kv9z�VYXSr �ñk_" o "5� �  = ksr
�)(���*8 �, : � 2 ��<8*	 ]08 %VYr
q
v9��o?zsv|�fV¯r
knv9X<W ksX[q
k�Z|o?r
�[ow�lXlksr�Z|k�qS.p" � o"Z|ofXlvYr,o�r
�lo�ZlV¯r{V	ðSt�� \ , � �UW \  aX�� , � X{�&X������GX ��� �
O¼�lo¬ks����ofZlknVYr
o = V_tßr
v�~�ofp�xñvGp
��r,�lo ï �CòãknXSr
ofp
~Kv9z�V¯r,ksvGX = vG�lz�Z?ð�o�r
v�G[p{qur¼v9ðlr,VYknX?r,�lo�o6H|~[VYX[q
knv9X



������������	�

������������������������������� 	!���"��#$�%�&�'� 	!()�*����+�	!�$	,��� ��+������*���-��� � �S�

0 0.2 0.4 0.6 0.8 1
10

−12

10
−10

10
−8

10
−6

10
−4

ε

| E
rr

or
 |

òbksôG�lp,o��¡F�O¼�lo�ofp
p,v9p �ñknXä�?VYôGXlk§r,�[Z|o1 ÄVGq�Vwxñ�lX[�<r,ksvGXäv9x�<?ksXär
�lo�ksXSr,o.p,~�vGznV9XGr�=j�,W X]<  #v9xv�Ì�j = �lofX=j�,W X]<  �knqÄ�$v9��~l�lr
ofZ	Z|knp,of�<r,zst��[q�knXlô-�Ì�j W" � o%�[V_m9o%�{�lvSq�ofX W , �Ì� � � X b#� �©�  �"

�$v4o6D?�.ksofXSr,q
_ \
ð4t"q
v9znm4ksX[ô ����� �+<	 ��	�
 ��� _ ^"""

_�� ^
�	�
 , ��� � ^"""� � ^

�	�
 � �  

= �lofp
oÄr
�lo(o.zno.��ofXGr{qCvYx � ��<  RV9p
o�
 \�� � , (�� `` W \ bDW � ``  W"�O¼�lo ï �¼òãksXSr,o.p,~�vGznV9XGr6�4o.m¯VYzn�[V¯r,ofZwVYr W �4knqr
�[o.X = p
ksr�r,o.X]V9q
=j�UW Xh<	 �, � ^[\S]�^�_ \ (�� `` W bDW \ ``  �� �È�� 

v9p�o6óS�lksm¯V9zsofXGr,zst

=��UW Xh<  �,���� ��<  �� ����� ��<  ��	�

L ^ ��� � ^"""� � ^

�	�
 �Ì�j 

= �lofp
o¬r
�[o%o.zno.��o.XSr,q#vYx � ��<  ¼VYp,o�� \ , (�� `` W b
W \ ``  W"òbksôG�lp,o�� q
�lv = q?r,�lo��?V9ô9Xlksr
�[ZloävYx(r,�lo�ofp
p,v9p%=��UW Xh<  b � �UW  = �lo.p,o W , �È� � �0X b#� � �� �V9q"V
xñ�lX[�$r
knv9X vYx�< = �lofXd�.v9��~l�|r,ofZdZ|ksp,of�$r
zntÝm4knV � �  �VYX[Z �È�� W" O¼�lk�q?�$vG��~[�|r,VYr
knv9X �$znofVYp,znt zsvSq�o6qßksr,q
V9�f�$�lp{V9�.t �ñknX]� � �gðlksr V[vSV¯r
knXlô�~Kv9knXGr�~lp
o6�$k�q�knv9Xp = �[o.X�<�xÌV9zsz�q�ðKo.znv = V9~l~lp,v1H|ks�?V¯r,o.zntw� �©�¡"rO¼�[o�Z|p,v9~
knX o.p,p
vGp(VGq'<�V9~l~lp,vGVG�{�lofq%� � �&�¿xñp,v9��VYðKv¯m9o1 ¬q��lôGô9o6qur{q¬r
�[VYrß�$vG��~[�|r,VYr
knv9X[q(xñvGp:znv = ofp%m_V9zs�[ofq%v9x7<
�$vG�lz�Z	ð�oßm9o.p,t"VG�.�.�lp,VYr
o%ksxNr
�lo�XS�[��ofp
k��.V9zÅknX[q�r,VYð[ksznk§rut	�$vG�lz�Z	ð�oßv¯m9o.p{�$vG��o "3O¼�lo:p,ofV9q
v9X�r,�lo:v9X�q�o.r
vYx�knzszs�¤�$v9X�Z|k§r,ksvGXlknXlô@v|�.�.�lp,qßq�v@xÌVYp:xñp,v9� < , �@knq�r
�[VYr:r
�[o��?V¯r,p
kEH � ��<  :V9~l~lp,vGVG�{�lofq%q
ksX[ô9�lz�VYp,k§rutm9ofp
tdp{VY~lk�Z|zntdVGq <ÝZ|of�.p
o6V9q
ofq[" j q
knXlô ï vG�[�{���o�� qwr
�lofv9p,o.�	� = oW�.V9X G[X[Z r,�[V¯r�ksX r
�lk�q"r
ofq�r��fV9q
o
Z|o.rN� � ��<  h 3,���d[< � ^! 2#"���< � ^%$  �� = �lo.p,o(r
�loß�$v4o�Dw�$kno.XSr&�Uknq#Xlv9X|�!;.ofp
v  W" ï o.ôSVYp{Z|zso6q
q¼v9xIr
�lk�q#p{VY~lk�ZVY~[~lp
vSV9�{��r
v@q
ksX[ô9�lz�VYp,k§rutG� = o?�[q
�[VYznznt�G[X[ZWr,�[V¯r =��UW Xh<  (o�H|k�qur{q:VYX[Zãk�q%ðKv9�lX�Z|ofZÝVGq'<24 �#"�O¼�lknq
��ofV9X[q8V9X:o�H4r,p
of��oCVY��v9�[XGrbvYx[X4�l��ofp
k��.V9zG�.V9X[�$ofzsz�V¯r,ksvGX:v|�.�.�lp,q5xñv9pIq��?V9zszj< = �lo.Xßo.m¯VYzn�[VYr
knXlô =j�,W X]<  W"6¤X"r
�lo%Xlv9r,VYr
knv9X�vYxy�Ì�� $�lv9�[p¼r,V9qS.wk�qCr
v�r,�lo.X]Z|o.r
o.p,��ksX[o�r,�lo%p,v = m9o6�<r,v9p

�(' ��<  �v, � � �+<	 � �� � �+<  �
 L ^ �A:  



� �G� �����������7	�
D�����'���������2�������������7� 	!���"��#$�%�&��� 	!()������+�	!�$	,�-� ��+��7���*�������

Log
10

|cond(A)| 

Re(ε) 

Im(ε) 

òbksôG�lp,o��#F � v9ôGV9p
ksr
�[� �Ìð[V9q
o � �� �vYx5r,�lo¬�.v9X[Zlk§r,ksvGX�X4�l��ðKo.p�xñv9p � ��<  RVGq¼V%xñ�lX[�$r
knv9X"vYx5r,�lo%�$v9��~lzno�Hm¯VYp,knV9ðlzno�<¡"�O¼�[oCZ|vG�?VYknX�vYx[r
�lo¼~lznvYrNk�qbV¬q,óG��VYp,o = ksr
��q�k�Z|ofqbv9x[zsofXlôYr,����d¿� � :Y�#�.o.XSr
ofp
o6Z:V¯rIr,�lo�vGp
knô9knX
VYX�Z]r
�[oßp{VYXlôGo�v9x�r
�lo�~lznvYr(m¯VYp,kso6q#xñp,v9� ��r
v � � 0�� " H vYr,oßX[ofVYp�< , ��r
�lo�znv9ô ^ � vYx�r,�lo��$v9X�Z|k§r,ksvGXX4�l��ðKo.p�v9x � ��<  Cô9v4ofq�r,v�knX¡G[X[k§rut�"�B#v = o.m9ofpf�4Z|�lo¬r,v�X4�l��ofp
k��.V9z0p
vG�lX[Z|knXlô[�4Xlv�m¯VYzn�lo6q¼ô9p,ofV¯r,o.p�r
�[V9X� � 0�� = o.p,o(p
o6�$v9p{Z|o6ZP"

xñv9p�VYznzP< 8 ��"7O8vwZ|v�r
�lk�qf� = o%Xlo.o6Z]VYX]VYznô9vGp
ksr
�l� = �lkn�{�]ð4t4~[VGq
q
ofqCr,�lo:o�H4r,p
of��ofzst�ksznz§�¤�$vGX[Z|ksr
knv9Xlo6Z
Z|knp
o6�<r(xñv9p,�?V¯r,ksvGXävYx � �+<	 GL ^ VYX�Z��.v9��~l�|r{V¯r
knv9XWvYxRr
�lo?~lp,v|Z|�[�$r � ��<  d � ��<  GL ^ xñv9p:V9XSt]m¯V9zs�lo6q¬vYx<�znofq,q¬r
�[V9XWV9~l~lp,v1H|ks�?V¯r,o.znt]� � �#"�O¼�lo?VYznô9v9p,ksr
�l� = o�~lp
o6q�ofXSr(knX � of�$r
knv9X � ZlvSo6q¬r
�lk�q(ð4täZ|knp
o6�<r,zst
�$vG��~l�|r
knXlô ' �+<	 :VYp,v9�lX[ZWq
v9��o?�$knp,�.zso?knXWr
�lo��.v9��~lzno�H�<_�Æ~lz�VYXlo = �lofp
o � ��<  (k�q = ofzszs�¤�$v9X�Z|k§r,ksvGXlofZ
"O¼�lk�q = knzszKVYznzsv = �[qNr,v:Z|o$r,o.p,��ksXlo#r
�loÄ�.v4o�Dw�$kno.XSr,q�ksX��g�  NV9X[Z�r
�lofp
o.xñv9p,o�Z|o$r,o.p,��knXlo =j�UW Xh<	 8xñvGpRq
��V9zsz
<_�gm¯V9zs�lo6q6"H v9r
o�r
�[VYr�ksX�~lp{V9�<r,kn�.o9� = o�v9x¿r
ofX = VYXSrCr
v�o.m¯VYzn�[VYr
o�r
�lo(knXGr,o.p,~�vGznV9XSr¼VYr�q
o.mGo.p{VYzK~�vGksXSr{q6"�O¼�lk�q¼knq
��vGq�rCo6V9q
ksznt?Z|v9X[oÄð4t?zso.r�r,ksXlô � �+<  v�ÈVYX[Zwr
�4�[q ' ��<  h �knX �!:	 ��$v9XSr{VYknX�q�ofm9ofp,V9z[p,v = qFB v9Xlo#xñv9pCofV9�{��vYx
r
�[o%~�vGksXSr,q["

� � ���L� 	���� ��
�� � � ����� ��� �[��� �y��� 	�
��
	���
 	�
��M� �
òbksôG�lp,o¬�ßq��lv = qRr
�[o¬znv9ô ^ � v9x5r
�lo%�.v9X[Z|ksr
knv9X�XS�[��ðKo.p¼vYx � ��<  = �lo.X <:k�q�X[vßznv9XlôGo.p¼�$vGX¡G[Xlo6Z?r
vßr
�[op,ofVYzIV8H|k�q6" � o�q
o.o�r
�[VYr�r,�loßknznz§�¤�$vGX[Z|ksr
knv9XlknXlô�k�q¬ofóS�[V9zsznt]q�ofm9o.p,o:knX�V9zszIZ|knp
o6�<r
knv9X�q�VGq�<wVY~[~lp
vSV9�{�lo6q;.ofp
v%knX�r
�[oÄ�$vG��~[zso6Hß~lz�VYXlo�"Nòl�lp
r
�lofp
��vGp
oG� = oÄXlvYr,oÄV(X4�l��ðKo.p�vYx0q��[V9p
~?q
~lk .9ofq["�O¼�lofq
oÄ�$vGp
p,ofq
~Kv9X[Z
r
v �$v9��~lzno�H <_�gm¯V9zs�lo6q?xñvGp = �lk��{� � �+<	 wknq"q�knXlôG�lznV9p �ñX[v9Xlo�vYx(r
�lo6q�oW�.V9X v4�f�$�lp�v9X r,�lo@p,ofVYz¬V8H|k�qV9�f�$vGp,Z|knXlôßr
v�r
�[o%Xlv9X|�¤q
ksXlôG�lz�VYp,k§rut?p,ofq
�lzsr¼ð4t��]kn�f�{�lo.znznk�@ � � A  �"

O¼�lo:znknXlofV9pÄq�t|q�r
of� � �  ��$vG�lz�Z	�[V_m9o%ðKo.ofX@q�vGzsmGofZ�ð4t]y�p{VY��o.p � q¼p
�lzno "yO¼�[VYrÄq��[v = q¼r
�[VYr =j�,W X]<  <�
VY~�VYp
rßxñp,v9��r,�lo	ðlp,V9X[�{�U~Kv9knXSrwq�knXlô9�[znV9p
ksr
knofqßv9XUr
�lo	kn��V9ô9knX[VYp,t V8H|k�q�Zl�lo�r
v";.ofp
vSq�v9x'(��+*	 <�¼�.V9X
v9X[zst��[V_m9o%~Kv9znofq�V9q�q�knXlô9�[znV9p
ksr
knofqM�ñr
�4�[q�Cu�[q�r
ksxñtSknXlô�r
�lo�VYX[V9zstSr
k��(xñvGp
��qur{V¯r,ofZ$�È�� h �"vO¼�loßq�r
p,�[�$r
�lp,o
vYx =j�,W X]<  #knXWr
�lo?�.v9��~lzno�H-<_�g~[znV9Xloßk�q%q
�lv = XäknXWòbknô9�lp,o � " O¼�lo�zsknXlofZWVYp,ofV"�?VYp .|q = �lofp
o�r,�lo�ksznz§�
�$vGX[Z|ksr
knv9XlknXlô�knqCr,v4v�q
o.mGo.p,oÄxñvGp�Z|ksp,of�$r#�$v9��~l�lr,V¯r,ksvGX"v9x�=j�,W X]<  �ksX]� � �Æðlk§r V[vSV¯r
knXlô9�g~Kv9knXSr["�O¼�lo%q�vGzsk�Z
�$knp{�$znofq%�?VYp .äq
ks��~lznow~Kv9znofq[" O¼�lofp
owV9p
owV9znq
v	ðlp,V9X[�{�W~�vGksXSr,q�v9XWr
�[owks�?V9ô9knX[VYp,t@V8H|k�q��ñ�?VYp .9o6Zäð4t
� � q! �"�òlv9p�ofm¯VYzn�[V¯r,ksvGX"v9x�=j�,W X]<  �v9X�r,�lo%�lXlksrÄZ|k�qQ.P�|r,�lofq
o%Xlo.mGo.p¼ô9o.rÄ�$znvGq
o.pCr
v�r,�lo%v9p,knô9knX�r,�[VYX����0 "



������������	�

������������������������������� 	!���"��#$�%�&�'� 	!()�*����+�	!�$	,��� ��+������*���-��� � ��:

−0.6 −0.4 −0.2 0 0.2 0.4 0.6
−0.6

−0.4

−0.2

0

0.2

0.4

0.6

Im
(ε

)

Re(ε)

ρ 

òbksôG�lp,o � F � r,p
�[�$r
�lp,oUv9x =j�,W X]<  	knX r
�[o �$vG��~lzso6H <_�Æ~lz�VYXlo�" O¼�lo V9~l~lp,v1H|ks�?V¯r,oÝVYp,ofV = ksr
� ksznz§�
�$vGX[Z|ksr
knv9XlknXlô]k�q:�?VYp .9o6Z = ksr
�ÝV	znknXlow~[VYr�r
ofp
X��b~Kv9znofqßVYp,o���V9pS.GofZ = ksr
�Ýq
v9znknZã�$knp{�$znofq:V9X[ZWðlp,V9X[�{�
~Kv9knXGr{q = ksr
� � � q["
O¼�lo(��vGq�rCX[vYr,V9ðlznoÄxño6V¯r
�[p
o¬vYx8r
�lo%VYX�VYzntGr,kn���{�[VYp{V9�$r
ofp�v9x�=j�,W X]<  �knq�r
��V¯r¼r
�lo(vGp
knô9knXwk�q���q��[V9zsznt?v9X[zst
V�p
of��v¯m_V9ðlzno¬q
ksX[ô9�lz�VYp,k§rutG�|V��.v9X[q
ofóS�lofX[�$o¬vYx3�È�� �r
v9ôGo$r,�lo.p = ksr
��r
�lo(xÌVG�<r¼r
��V¯r�r
�[o%zskn��k§r#v9x ' ��<  ¼VGq
<�43�ß��q��[V9zszntwo6H4k�q�r,q["

O¼�loäZ[V9q
�lofZ znksX[o@ksXÛò8knô9�[p
o � knX[Z|k��.VYr
o6q�V ~KvGq,q�knðlznoä�$vGXSr
v9�[p �ÌVÝ�.ksp{�$znoN = oä�fVYX �[q
o@knX v9�[p
��o$r,�lv|ZP"r��mGo.p,t = �lo.p,o¬V9zsvGXlô�q��[�{�]V��$knp{�$zno9� =j�,W X]<  ¼�.V9X"ðKo%o.m¯V9zs�[VYr
o6Z�Zlksp,of�$r
znt = ksr
�	Xlv�~[VYp
r
k��$�[znV9p
knzszs�Æ�.v9X[Zlk§r,ksvGXlksX[ô�~[p
vGðlzsof�?q6"�B�V9Z�r
�lofp
o?ðKo.ofXãXlv]~�vGzso6q(ksX�q�k�Z|o�r
�[o��$knp,�.zsoG�5~lz�VYknX V_m9o.p{VYôGksX[ô�vYxCr
�[o=j�,W X]<  Æ�Æm¯VYzn�lofq¼V9p
vG�lX[Z�r
�lo:�.ksp{�$zno = vG�lznZ"�[V_mGo¬ôGksmGo.X"�[q =j�,W X
�j W"6Ær�q
�lv9�[znZ	ðKo:~Kv9knXGr,ofZ	vG�|r#r
��V¯r�ksx = o�ksX[�.p
o6V9q
o¬r
�loßXS�[��ðKo.p#v9xNZ[V¯r,Vw~�vGksXSr,q�I r
v4v?�����{�5�ño " ô�"
I�� � �9�ßksX�r
�[knq¼o6H|V9��~lzso1 Rr
�lo(knzszs�Æ�.v9X[Zlk§r,ksvGXlksX[ô�p,o.ôGksvGX�knX�òbknô9�lp,o � = knznz0ô9p,v = q�vßr
��V¯r#ksr��.v9XSr,V9ksX�q
q
v9��oÄv9x0r
�lo¬ðlp{VYX[�{�?~Kv9knXSrCq
ksXlôG�lz�VYp,k§r,kso6qv�Ìq�r,V9p�r,ksX[ôßV¯r7<�,á� �©��>] <�Gxñv9p{�$knXlô:��q�r,vß�{�lv4vGq
oÄVß�$knp,�.zsoÄr
�[VYr
xÌVYznz�q = k§r,�lknX r
�lk�q:knznz§�¤�$vGX[Z|ksr
knv9Xlo6Z�p,o.ôGksvGX
" BÄv = ofm9ofpf� = o��fVYX qur,ksznz�G�X[Z =j�,W X]<  ¬o.mGo.p,t = �[o.p,o�knX[q
knZlo
v9�[p#�$knp,�.zso¬xñv9p�X[v = v9p{q
o¬�.v9X[Z|ksr
knv9X[ksXlô�r,�[VYX]V¯r3< Cu�[qur#ðKo.znv = � � �#"

O8v��.v9��~lzno$r,o�r,�lo:Z|o6q
�.p
kn~|r
knv9X�vYxIv9�[p#VYznô9v9p,ksr
�l�	� = o(Xlo6H4rÄZ|knq,�$��q
q¼�lv = r
v

� Z|o$r,of�<rÄV9X[Z��$v9��~Ko.X[q,V¯r,o¬xñv9p¼r
�[o%~�vGzso6q�zsv|�fV¯r
o6Z�knX[q
knZlo%v9�lp��$knp{�$zno��Ìk§x�V9XSt# $�lVYX[Z

� �$v9��~l�lr
o5=j�,W X]<  CV¯rÄVYX4t <_�Æ~�vGksXSr�knX[q�k�Z|o(r,�lo:�$knp,�.zso �ÈVYX[Z"XlvYr�Cu��qurÄVYr#k§r{q��$o.XSr,o.pW 
ð[VGq�o6Z�vGXlzst�v9X9<_�gm¯VYzn�lo6qCV9p
vG�lX[Z�r
�lo:�.ksp{�$zno "



� �G� �����������7	�
D�����'���������2�������������7� 	!���"��#$�%�&��� 	!()������+�	!�$	,�-� ��+��7���*�������
� � ��� ��������� 
 � �y�������
� ovG[p{q�r�o.m¯V9zs�[VYr
o9=��UW Xh<	 �V¯rCofóS�lk�Z|k�qur{VYXSr�znv|�.V¯r,ksvGX[qCVYp,v9�lX[Z�r,�lo(�$knp,�.zso�vYx5p{V9Z|kn�[q���r,�[V¯r = VGq�q
�lv = X
knX�òbksôG�lp,o � �PV9X[Z]r,�lo.Xär,V�.9oßr
�lo��ñknX4m9o.p{q
oN ¼xÌVGqur%òlvG�lp,ksofpÄr,p,V9X[quxñvGp
�/�Èòbò�O� �vYxRr
�lo6q�o�m¯VYzn�lofq["�O¼�lknq
~lp,v|Z|�[�$o6qCr
�lo%mGof�$r
v9p

� � � � ^ � 0 � 0 ��� � � "6"6" "["6" � L	� � L
� ��L 0 � L 0 ��L ^ � L ^
�ñ�[o.p,o#v9p{Z|o.p,ofZ?VGq�k�qR�.v9X4m9ofXGr,ksvGX[VYzlxñv9p�r,�loÄvG�|r
~[�|r�v9xÅVYXwòIò�O p
vG�|r
knXloN �"Nòlp,v9�;r
�lk�q�� = k§r,��<',���J �
�  
= oÄ�[V_mGo#ofq,q�ofXSr
k�VYznzst�v9ð|r{VYknXlofZ?r
�lo � VY�[p
ofXGrCo�H|~[V9X[q�knv9Xw�.v4o�Dw�$kno.XSr,q�xñv9p =j�,W X]<  W" � o��.V9X?r
�4�[q = p,k§r,o

=j�,W Xh<  �, �����N2 � L	� < L
� 2 � L 0 < L 0 2 � L ^ < L ^ 2 � � 2 � ^ < ^ 2 � 0 < 0 2 � � < � 2 ����� � �Ì�j 
O¼�lk�q(o�H|~[V9X[q�knv9X�knq%�.v9X4m9ofp
ôGo.XSr = ksr
�[ksX q
v9��o�q�r
p,kn~WV9p
vG�lX[Z]r,�lo?~Ko.p,ks~l�[o.p,t]vYxRr,�low�$knp{�$zno " 6ÆxRr
�[o.p,o
VYp,o¬Xlv�~�vGzso6q�ksX�q�k�Z|o¬r
�lo:�.ksp{�$zno%VYznzPr
�lo:�.v4o�Dw�$kno.XSr,q¼knX��Ì�� = ksr
�	XlofôGVYr
knm9o¬ksX[Zlkn�.ofq¼m¯VYXlk�q
�5�lô9knm4ksX[ôß�[q
r
�[oMO8V_t4znv9p¼~[VYp
r�vYx8r
�lo%o6H4~�VYX[q
ksvGX

=j�,W X]<  �, � � 2 � ^ < ^ 2 � 0 < 0 2 � � < � 2 ����� � �Ì�j 
� o:�.VYX"r
�[o.X	�[q
o(r
�lk�q¼r
v�ofm_V9zs��V¯r
o5=j�,W X]<  CX4�l��o.p,k��.VYznznt�xñv9p#VYX4twm¯V9zs�lo(v9x�<�knX[q
knZlo(r
�lo:�.ksp{�$zno "

O¼�lo¼~lp,ofq
o.X[�.o�v9xKV9XSt%X[o.ôGVYr
knm9oC~�v = o.p{qbksX��Ì�j bksX�Z|kn�fV¯r,ofq8r
�[VYr =j�,W Xh<  b�[V9qb~Kv9znofqIknX[q�k�Z|oCr
�[o#�$knp,�.zso�"
O8v�VG�.�$vG�lXSrÄxñvGp�r,�lo�~�vGzso6q¬q
v"r
�[VYr = o��fVYX�o.m¯VYzn�[V¯r,o =j�UW X]<  #xñv9p%VYX4t]m¯VYzn�lo�vYx�<wknX[q
knZlo�r,�lo?�$knp,�.zsoG�
= o:p
o.�Æ�fV9q�r�r
�lo�r
ofp
�?q = k§r,�@Xlo.ôSV¯r,ksmGo%ksX[Zlkn�.ofq�ksXSr
v��NV9Z �oCp{V¯r
knv9X�VYz0xñvGp
��"vO¼�lk�q#k�q¬V9�.�.v9��~lznknq
�lo6Z"ð4t
G[p{qur��[q
knXlô�r
�lo:òIò�O ZlV¯r{V�r,v�xñv9p,�

� ���# �, � L ^ ��2 � L 0 � 0 2 � L
� � � 2 ����� � � � �j 
H o6H4rf� = o(o�H|~[VYX�Z � ���# CksX��NV9Z �o�p{V¯r,ksvGX[VYzKxñvGp
� �Èq�ofo(xñv9p�o6H|V9��~lzso @ � �WA  <��VYX[Z�r
�lofX@q�o.r

* �+<  7, � � �1? <	 ��
� knX[�$o$=j�,W X]<  ��.VYX�v9Xlznt]~KvGq,q�o6q¬V G[Xlksr
o�X4�l�ßð�ofp¬v9x�~Kv9znofq¬knX[q�k�Z|oßr
�lo?�.ksp{�$zno9�Pr,�lo�xñ�lX[�<r,ksvGX *¡�+<	 

r
vGô9o.r
�lofp = k§r,���È�� = knzsz0ofXSr
knp
ofzst�Zlofq,�$p,ksðKoE=j�,W Xh<  CksX�r
�[o(xñv9p,� ~lp,o.m4ksvG�[q
zstwq�r,VYr
ofZ�knX$�È�  �F
=j�,W X]<  �,��[*¡��<  ��y2�� � � 2 � ^ <y2 � 0 < 0 2 ������� �

O¼�lk�qÄo6H|~lp
o6q
q
knv9X@�.V9X@ðKoßX4�l��o.p,k��.VYznznt"ofm_V9zs��V¯r
o6Z	r
v"ô9knm9o:��q9=j�UW X]<  #xñv9p¬VYX4t	m_V9zs�[o�vYx�<?knX[q
knZ|oßr
�[o
�$knp{�$zno "
�#X�VY�|r,v9�?V¯r,ofZ@�.v9��~l�|r,o.p��.v|Z|o�XlofofZlqÄr
v"��v9Xlksr
vGp�q
o.m9ofp,V9z8�.v9X[q
ofóS�lofX[�$o6q�vYxNr,�lo�xÌVG�<r�r
�[VYr = o

VYp,o = vGpS.4knXlô = ksr
��G�Xlk§r,o:VYX[Z"Xlv9r#ksX¡G�Xlk§r,o%o�H|~[V9X[q�knv9X�q6"�O¼�lo6q�o%VYp,o F
� =��UW Xh<	 %���[q�r:ð�o"q
V9��~[zso6Z Z|o.X[q
o.zntäofXlv9�[ô9� q�v	r,�[V¯r�r
�lo��.v4o�Dw�$kno.XSr,q%xñv9p%r,�low�lknô9�ãXlofôGV¯r,ksmGo
VYX[Z"~�vSq�ksr
knm9o(~Kv = ofp,qCv9x�<�p,o$r,�lp,XlofZ�xñp
vG� r,�lo:òIò�O VYp,o(q��?VYznz_"

� � �lo.X%r,�lp,XlksX[ô�� � �� PknXSr
v��NV9Z �oCp{V¯r
knv9X�VYz¯xñvGp
�	� = o����[q�rb�{�[vSvSq�o�r
�loCZ|o.ôGp
ofofq5v9x4r
�loCX4�l��o.p{V¯r
vGpVYX[Z@Zlo.XlvG��knX[VYr
v9p � = �lk��{�ä�fVYX@ðKoß�{�lvSq�ofX	r
v"ð�o�ofóS�[V9z  Äq�v?r,�[V¯r¬r
�[o.t	�?V¯r,�{�äv9pÄo6Hl�$o.o6Z	r
�[o
r
vYr{VYzSX4�l��ðKo.pbvYx[~Kv9znofq = ksr
�lknXßvG�lpI�$knp,�.zso�"7�gy�vGX4m9o.p
r
knXlô�r,�lo��NV9Z �oCo�H|~[V9X[q
ksvGX:ð[V9� .�r
v � V9�lp,o.XSr
xñv9p,�×VYX�Z]�$v9��~[V9p
knXlô?�$v4o6D?�.ksofXSr,q#v�/Kofp,qÄVYX	ofVGq�t�VYX[Z]VG�.�$�[p,VYr
o(r
o6qurÄr
�[VYr#r
�loßZ|o.ôGp
ofofq = o.p,o
�{�lvGq
o.X�q��¡Dw�.ksofXGr,zst"�lknô9�� �"

� O¼�low�$knp,�.�lz�VYp%~[VYr
�ã���[q�r�ðKow�{�lvGq
o.X q
v�r
�[VYr�k§r:k�q%knX[q
knZ|owr
�low�.zsvSq�o6qur:ðlp{VYX��{��~Kv9knXSr�v9XWr
�[oks�?VYôGksX�VYp,t�V	H4k�q �ñofóS�[V9zbr
v%> ?�� = �lofp
o � k�q�r
�lo��?V8H|kn���l� Z|k�qur{VYX[�.oßðKo$r = o.ofXä~Kv9knXSr,qK <�0ðl�|r
qur,ksznz0v9�|r{q�k�Z|o(r,�lo:VYp,ofV = �lo.p,o%Z|knp
o6�<r#o.m¯V9zs�[VYr
knv9X"vYx-=��UW Xh<  Rm4k�V��Ì�� Ck�q�knzszs�¤�$v9X�Z|k§r,ksvGXlofZ
"

� O¼�lo%�$knp,�.�lznV9p¼~[V¯r,���ß�[q�r#XlvYr#p,�lX�m9o.p,tw�$znvGq
o¬r
vwV9XSt?v9x8r,�lo%~Kv9znofq["



������������	�

������������������������������� 	!���"��#$�%�&�'� 	!()�*����+�	!�$	,��� ��+������*���-��� � �G�

� � ��� ��������� 
 � �y������� � 	�	�
[����� ��� � � � �����L�
	�������
����
� oÄ�{�lv4vGq
o¼xñv9p�o6HlVY��~lzno�� , � �Y�¬~Kv9knXSr,qRV9p
vG�lX[Z�V%�$knp{�$zno�vYx0p,VGZ|kn�[q � , � � � ���ÌVGq�q
�lv = X�ksXwòbknô9�lp,o
�  �"�O¼�[knqÄp
o6óG�[ksp,ofq�Cu�[q�r�� ?8� 2 � ,Û�9��o.m¯V9zs�[VYr
knv9X[q#vYx�=j�,W Xh<  �Z|�lo%r,v?r
�[o�q�t4����o$r,p
t"ð�o.r = ofo.X	r
�[o
xñv9�[p�óS�[V9Zlp,V9XGr{q6" � o�VYôGV9ksX�r{Ve.9o W , �È� � �0X b#� � �� W"bòlv9znznv = ksXlô(r,�lo#knX4m9o.p{q
o#òbò�O �ÈVYX[Z?VYx¿r
o.p 1
q,�.V9zsknXlô
V = V_t�3 �  $� = o(�fV9q�r¼r
�lo(r,o.p,��q = k§r,��X[o.ôGVYr
knm9o¬ksX�Z|kn�.ofq¼r,v �NV9Z �oCp{V¯r
knv9X�VYzKxñv9p,� r,v�vGð|r,V9ksXLF

*¡��<  r, b#� � �S�Y��: d � �&L ^S^ b � � �9�G�G� d � �0L ^ � < 0 b � � � ��� � d � �&L��K< � 2U�9dW<  � � �G� ��� d � � L
� 2 � � � � � � d � � L 0 < 0 2 � �©�9�Y�G� d � � L ^ < � 2$<  � � � �  

��O¼�[oC�[ksôG�lofq�rIZlo.ô9p,o.oRr
ofp
� knX:r,�lo¼X4�l��o.p{V¯r
vGp8k�q�;.ofp
v�ð�o6�.VY��q�o�r
�lo¼o6H4~�VYX[q
ksvGX � � �� 8�$vGXGr{VYknX[qbXlv(�$v9Xl�
q�r,VYXSr�r,o.p,�� W"Ry�v9�ßðlksX[ksXlô9� ���  = ksr
�?r,�lo�ObV_t4zsvGpRq
o.p,kso6q�VY~l~[p
v1H|kn��VYr
knv9X5� = o��$v9��~l�lr
o9�Gxñv9p�o�HlVY��~lzno9�=j�,W X]<  CV¯ry<',á� � � F

=j�,W X
� � �  �� ��*¡�Ì� � �  �52	� � 0[�a] � � 0 � �Ì� � �  0 ��
 � � � ��:¯�G�G�9� � � �9�G�*:¯� � �
H v9r
oÄr
�[VYrRr
�[oÄv9X[zst�r
ofp
�?qR~lp
o6q�ofXSrRksX�r
�lo�O8V_t4znv9pRV9X[Z �NVGZ �o�V9~l~lp,v1H|ks�?V¯r,ksvGX[q�V9p
o#ofm9ofX5�SZl�lo#r,v:r
�[o
xñv9�[p��gxñv9z�Z"q
t4����o.r
p,twvYx-=j�,W X]<  CksX�r,�lo:�$vG��~[zso6H�<_�g~lz�VYX[o "

ObVYðlzno � �$v9��~[V9p
o6q%r,�lo"ofp
p,v9p�ksX =��UW Xh<  = �lofX �$vG��~l�|r
o6ZÝknX q�r,V9X[ZlVYp{Z � � �gð[k§r V[vGVYr
knXlôä~Kv9knXSr
= ksr
��r
�[oÄZ|knp
o6�<r���o$r,�lv|Z-�Ì�� �VYX[Z = �lofXw�$v9��~l�lr
ofZ = ksr
��r,�lo#~lp,ofq
o.XSrRVYznô9vGp
ksr
�[�9"�O¼�lo#�.v9��~[VYp,k�q�vGX[q
= o.p,o?��VGZ|o = ksr
� =j�,W X]<  %�.v9��~l�|r,ofZãm4k�V5�Ì�j = k§r,� �lknô9�|�Æ~lp,of�$k�q
ksvGXãV9p
ksr
�[��o.r
k��Y�b�[q
ksXlô��9�]Z|knô9ksr,q�vYx
V9�f�$�lp{V9�.t " O¼�lo?z�V9q�r:~[VYp
r%vYxCr
�lo�r{VYðlznow�$vG��~[VYp,ofq¬r,�lo?o.p,p
vGp(ksXWr
�[owVY~l~lp,v1H|ks�?VYr
knv9XWvYx��È�� $� = �lofX=j�,W X]<  �knqÄ�$v9��~l�lr
ofZ��[q
knXlô�r
�lo%~lp,ofq
o.XSr#VYznô9vGp
ksr
�[�9"

~�dK^WX1m uYi1f1\�TKR#uYl1\�\]V_VYTWVLmcX
����� ���W�oLl1\]X'a]TW�yt1iNuY\]f�i1nYmcX1^�uYl1\�f1mcV_\]a uL�y\ u_l1T6f���9� ������� �N� ������� �W� �������c� �������c��� ������� �W�� ��� ���W�h����� ��� ���W�h���� �!� ���W�h����"�# ��� ���W�h���%$ �!� &��W�h����"'"
~�dK^WX1m uYi1f1\�TKR#uYl1\�\]V_VYTWVLmcX
����� ���W�oLl1\]X�a]TW�yt1i[u_\]f'i1nYmcX1^7uYl1\7�sTWX6uYTWi1V��)(�dKf�*\�dKbc^WTWVYm u_lN�+ ,.- � ���9� ������� �N� ������� �W� �������c� �������c��� ������� �W�

�W� gcgcg ���c�/���h���0"�� ��� ���W�h���0"�� ��� ���W�h����" , �1�c�/���h����" , ���c�2�W�h����"��&W� gcgcg ��� �����h� �0"�� ��� �3�W�h� �0"�� ��� ���W�h� ��"�� ��� �����h� ��"�� ��� ���W�h� ��"�����W� gcgcg ���c�/���h� �0"�� ��� ���W�h� �0"�� ��� ���W�h� ��"�� ��� &����h� ��"�� ��� &��W�h� ��" ,
~�dK^WX1m uYi1f1\�TKR#uYl1\�\]V_VYTWV��W�4� ���K�6587j�4� �oLl1\]X9����� �:�W�pmcn
a]TW�yt1iNuY\hf�i1n_mcX1^ru_lN\��sTWX�u_TWiNVY�)(�dKf�*\�dKbc^WTWV_m uYl1�+ ,.- � ���9� ������� �N� ������� �W� �������c� �������c��� ������� �W�

�W� ��� ���W�h� �0"'" ��� �����h� �0"'" ��� ���W�h� �0"'" ��� ���W�h� ��" Ò ��� �����h� ��"�� ��� ���W�h� �%$
ObVYðlzno � F�y�v9��~[V9p
k�q
v9X�v9x8r,�lo%o.p,p,v9p¼ksX�=j�,W X]<  = �lofX	�.v9��~l�|r,ofZ��[q
ksX[ôßr,�lo:Z|knp
o6�<r#��o$r,�lv|Z	VYX[Z"r
�[o
y�v9XSr,v9�lp
� �NVGZ �oRV9zsôGv9p,k§r,�l��"
òbksôG�lp,oÄ�¬ô9p{VY~l�lk��.V9zsznt��.v9��~[VYp,ofqbr,�lo#p,ofq
�lzsr,q�v9x�r,�lo(y�vGXSr
v9�[p�� �NV9Z �oRVYznô9vGp
ksr
�l� �[q�knXlô8� ?8� 2 � ,

�9��r,vãr
�lvSq�o]�[q
knXlôãr
�lo@Zlksp,of�$rw��o.r
�lv|Z �È�� W" � k .9o-ObVYðlzno � ��r
�lo�G[ô9�lp,o]�$znofV9p
zntUq
�lv = q�r
�[VYrwr
�[o



� � � �����������7	�
D�����'���������2�������������7� 	!���"��#$�%�&��� 	!()������+�	!�$	,�-� ��+��7���*�������

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

10
−12

10
−10

10
−8

10
−6

ε

| E
rr

or
 |

òbksôG�lp,oC�¡F
O¼�[oRo.p,p,v9p7�ÌksX���V9ô9Xlksr
��Z|oN 8V9q8V�xñ�lX[�$r
knv9XßvYx¡<�ksX:r
�lo�ksXSr
ofp
~Kv9z�VYXSr�=��UW Xh<  0vYxL�È�� �"�O¼�loCq�vGzsk�Z
znksXlo�q��[v = q�r
�[o�o.p,p,v9p = �lofX
=j�,W X]<  �k�qÄ�.v9��~l�|r,ofZ]�[q
knXlô �È�� �V9X[Z	r
�[oßZlVGq��lo6Z	zsknXlo�q��lv = q#r
�loßo.p,p
vGp
= �lofX"=j�,W X]<  �k�q%�$v9��~l�lr
ofZ��[q
ksX[ô"r,�lo�y�v9XSr
vG�lp
� �NVGZ �o�V9zsôGv9p,k§r,�l� ~lp,ofq
o.XSr
o6Z@knX � of�<r,ksvGX � "ß�ÄôGV9ksX5�
= o¬��V_m9o%�{�lvGq
o.X W , �È� � �0X?b#� �©�  W"

y�v9XSr,v9�lp
� �NVGZ �oRV9zsôGv9p,k§r,�l��VYznzsv = q#r
�lo ï �¼òdksXSr
ofp
~Kv9z�VYXSr�r
v�ðKo��$v9��~l�lr
ofZ@ksXWV�q�r,VYð[zsoß��V9XlXlofpÄxñvGp
r
�[o?xñ�lznzRp{VYXlôGo�v9x7<¡"&��O¼�lowknX[�.p
o6V9q
ofZ�o.p,p
vGp¬knXãr
�[o?p
o6q��lzsr,q:vYx¼r
�lo"y�vGXSr
v9�[p�� �NV9Z �oRVYznô9vGp
ksr
�l� V9q�<
xÌVYznz�q(ð�ofzsv = ��" � �wk�q(Xlv9r%Zl�lo�r
v]VYX4t]znvGq,q�knXã�$v9��~l�lr,V¯r,ksvGX[VYzNVG�.�$�[p,VG�$t �0k§r:k�q%V"ô9o.X4�lknXlo�xñofVYr
�lp,o�vYx
r
�[o ï �¼òÝknXGr,o.p,~�vGznV9XSrf�lVYX�Z = knzszÅð�o:Z|k�q,�$�[q,q�o6Z�knX]V�q�of~[VYp{V¯r,o¬q�r
�[Zlt¡ �"

� owXlo�H4rß�.v9��~[V9p
o�r,�lo��$vG��~l�|r,VYr
knv9X[V9z�oa/Pv9p
r�p,ofóS�lknp
o6Z�r
vä�.v9��~l�|r,o =j�,W Xh<  (�[q
ksXlô@r
�lo�Zlksp,of�$r
��o$r,�lv|Z>�Ì�j #V9X[Z	r
�[o?y�vGXGr,v9�lp
� �NV9Z �o�VYznô9v9p,ksr
�l��"vO8v�vGð|r,V9ksX]r,�lo�q
V9��o�zsofm9o.zbvYxRVG�.�.�lp,VG�$t��ÌV9p
vG�lX[Z
� ��Z|knô9ksr,qK = ksr
��r
�lo:Zlksp,of�$r#��o.r
�lv|Z	V9qCr,�lo%~lp,ofq
o.XSrÄVYznô9vGp
ksr
�[� ~lp
v¯m4k�Z|ofq¼p,ofóS�lknp,ofq�r
�lo%��q�o%v9xb�lknô9�l�
~lp,of�.knq
ksvGX�VYp,ksr
�l��o$r,kn� "�O¼�lo¬r,VYð[zso¬ð�ofzsv = q
�l���?VYp,kO;fofqRr
�lo¬r,ks��o(p
o6óS�lksp,ofZ?xñv9p¼�$v9��~l�lr
knXlô�r,�lo(ksXSr,o.p
�
~Kv9z�VYXSrCm4k�V:r,�lo%Z|knp
o6�<r���o$r
�[v4Z"�[q
ksX[ô��@��O � �Ä��� q¼m_V9p
k�VYð[zso.�g~lp,of�.knq
knv9XwVYp,ksr
�l��o$r,kn� �����0�� C~[VG� .¯VYô9o�"
�#znzÅ�.v9��~l�|r{V¯r
knv9X�q = ofp
o%Z|vGXlo(v9X	Vw�Y�9����B ; �Io.XSr
kn�l� 6S6Q6C~lp
v|�.ofq,q�vGp["

} knô9ksr,q O¼kn��o(xñv9p O¼ks��o(xñvGp�o.m¯VYzn�[V¯r,ksX[ô
< H ofofZ|o6Z G[X[Z|knXlô

_ \
=j�UW X]<  ¼VYr¼o6V9�{�%W

� �&L 0 � � � :Y�¡"©�ßq�o6�	" � " �G�ßq�o6�	"
� �&L � : � �G�9�#" ��q�o6�	" �¡" �9��q�o6�	"
� �&L  � �G� �*: � " ��q�o6�	" �¡" � � q�o6�	"
� �&L $ � �G� ��:�: " � q�o6�	" �¡" � :�q�o6�	"

H v9r
o(r,�[V¯r#knX�r,�lk�q#VY~l~[p
vSV9�{�5�|�{�[V9Xlô9knXlô�< = knzsz0Xlo6�$o6q
q
k§r{V¯r,o(V9X	o.XSr
knp
ofzst�Xlo = �.VYz��$�[znVYr
knv9X
"
� ksr
�ãr
�[o"y�v9XSr
vG�lp�� �NV9Z �o�V9zsôGv9p,k§r,�l�	�0r
�lo�~lp
vGðlzno.� �fVYXãðKowZ|v9Xlo?ofXSr
knp
ofzst�ksXÝq�r,V9X[ZlVYp{ZW� � �ÆðlksrV[vSV¯r
knXlô ~�vGksXSr[" � q��l���?VYp,tdvYx:r,�loär,ks��o�p
o6óG�[ksp,ofZ r,v �.v9��~l�|r,oär,�lo�m¯V9p
knv9�[q�~�vGp�r,ksvGX[qwv9x:r
�[o

VYznô9vGp
ksr
�[� �[q�knXlôw�@��O � �Ä��� q#qur{VYX[Z[VYp{Z$V[vSV¯r
knXlô�~Kv9knXGr�xñvGzsznv = q[F



������������	�

������������������������������� 	!���"��#$�%�&�'� 	!()�*����+�	!�$	,��� ��+������*���-��� � ���

�IvGp�r,ksvGX�v9x8r,�lo:�#znô9vGp
ksr
�l� O¼kn��o
òbknX[Z|knXlô�r
�[o%o�H|~[VYX�q�knv9X��$v4o�Dw�$kno.XSr{q
V9p
vG�lX[Zwr
�lo'<��$knp,�.zso%VYX�Zwr,�lo%~�vGzso6q
xñvGp¼r
�lo �NVGZ �oCp,VYr
knv9X[V9zKxñv9p,� �#" �9��::q
of� "
�Rm¯VYzn�[V¯r,ksXlô$=j�,W X]<  ¼V¯r#V�Xlo =W m¯V9zs�lo�" �#" � ��� �ßq�o6�	"
�Rm¯VYzn�[V¯r,ksXlô$=j�,W X]<  ¼V¯r#V�Xlo =
<ßm_V9zs�[o " �#" �9�S�9�ßq�o6�	"

H v9r
o(r,�[V¯r�r,�lofq
o¬r
kn��o6q��lvGznZ�r
p,�lo%p,o.ôGV9p,Zlzso6q
q�vYxbr
�lo%m¯V9zs�lo(v9x�<¡"
� � � � � ���-���W���6��� � 
 �
	 � � 	�
���� �M��� �y��� � �v� � �
� v4v'.SknXlô�ð[V9� . V¯r�r
�[o�Z|o6q
�.p
kn~|r,ksvGXUvYx�r,�loäy�v9XSr
vG�lp
� �NVGZ �oRV9zsôGv9p,k§r,�l�	� = o	q�ofowr,�[V¯r�k§r?vGXlzstãp,o.znkso6Z
v9Xã�$vG��~l�|r
knXlô�=j�,W X]<  ¬VYp,v9�lX�ZäV	�$vGXGr,v9�lp%V9X[Z = V9q(knXWXlv = V_t@q
~�o6�$kEG���r
v�r,�low� % ï �Cò�" 6¤XWr
�[o
G[p{qur�~[VYp
rÄvYxIr,�lknq¬q
of�<r,ksvGX = o:~[p
o6q�ofXGr¬q�vG��oßV9ZlZ|ksr
knv9X�VYz5p,ofq
�lzsr,q#v9xIr
�lo�VYznô9v9p,ksr
�l��VYX[Z	�?Ve.Go�q
v9��o
�$vG����ofXSr,q¼Xlv9r#v9Xlznt?xñv9p¼r,�lo:� % ï �¼ò��[ðl�|rÄVYz�q
vßxñvGp¼r
�lo�6S% VYX[Z I � ï �¼òIq["

� oÄ�$vGX[q�k�Z|ofp ï �¼ò�V9~l~lp,v1H4kn�?V¯r,ksvGX[qIvYx��Ì�j Iq
V9��~lzso6Z?V¯r�r,�loÄ�S�(ZlV¯r{V(~�vGksXSr,q-W \ q
�lv = X�ksXwòbknô9�lp,o�#"�O8v�ôGo$rCV�ð�o.r�r,o.pCknZ|o6V�v9x5�lv = r
�[oÄo.p,p,v9pRðKo.��V_m9ofqRv¯m9ofpNr
�lo = �lvGzso�p
ofô9knv9X��ñk_" o "Ir
�[oÄ�lXlksr�Z|knqS.# <� = o
�$vG��~l�|r
o¬r,�lo%p
v4v9r��Æ��o6VYX|�¤q,óG��VYp,o�� ï � �  Co.p,p,v9pCvYxbr
�lo%VY~[~lp
v1H|kn�?V¯r
knv9X�q�v¯mGo.p¼V�Z|o.X[q
o%q�o.r#vYxb~�vGksXSr,q
�$v¯mGo.p,ksX[ôwr
�[o?p
ofô9knv9X
" 6¤XãV9zsz��fV9q
ofqf� = o��[q
o�r
�lo"y�vGXSr
v9�[p�� �NV9Z �oRVYznô9vGp
ksr
�l� = ksr
� � , � � ��~�vGksXSr,q
VYp,v9�[X[Zwr,�lo:�$vGXSr
v9�[p["
òbksôG�lp,o
: �ÌV� wq��lv = q?r
�loäq�r
p,�[�$r
�lp,o@knX r
�loä�.v9��~lzno�H)<6�Æ~lz�VYXlo	xñvGp%=j�,W X]<  �ð[VGq�o6Z v9Xdr
�[oä� %

ï �¼òC� = o?p,of�fVYznzNr
��V¯r%r
�[o?~�vGzsowznv|�.VYr
knv9X[q%V9p
o�o.XSr,ksp,o.znt@knX[Z|o.~Ko.X�Z|o.XSr�v9x)W  W" j XlznkO.Go�r
�lo�o�HlVY��~lzno
xñp,v9� � o6�<r
knv9Xã� = �[kn�{��p
o6q��lzsr
o6Z]knXW�"~�vGzso6q#xñvGp5=��UW Xh<  <� = oßq
o.oßxñp
vG��r
�lo�G[ô9�[p
oßr
�[VYr�r,�lo�~lp,ofq
o.XSr
o�HlV9��~[zsoßv9Xlznt]p
o6q��[z§r{qÄknXW��~�vGzso6q = k§r,�lksXär
�lo��$vGXSr
v9�[p �ÌksX[Zlkn�fV¯r
o6Z@ð4t	r
�[o�ZlVGq��[ofZ@znknXloN �":ò8knô9�[p
o��
�ÌVj R�.v9��~[V9p
o6qIr
�lo¬p,ofq
�lz§r,ksX[ô ï � � o.p,p
vGpRV9qCV%xñ�[X[�<r,ksvGX�vYxP< = �[o.X?r,�lo¬�&% ï �¼ò VY~l~lp,v1H|ks�?VYr
knv9X�knq
�$vG��~l�|r
o6Z�Z|ksp,of�$r
znt�m4k�V �È�� IV9X[Zß�.v9��~l�|r,ofZ��[q
ksX[ô(r
�lo�y�vGXGr,v9�lp
� �NV9Z �o�VYznô9v9p,ksr
�l��"�O¼�[o3G[ô9�lp,o�q��[v = q
r
��V¯rÄr,�loßZlksp,of�$r��$vG��~[�|r,VYr
knv9X]ðKof�$vG��ofq#�[X[qur{VYðlzno = �lofX-<�xÌVYznznq�ð�ofzsv = V9~l~lp,v1H4kn�?V¯r,o.znt��#"©�Y��"¼�@vGq�r
VYznô9vGp
ksr
�[��qCxñvGpÄq
o.znof�<r,ksX[ô�r
�lo:vG~|r
kn�?VYz5m¯V9zs�lo%v9x�<-�ñð�V9q
ofZ�v9X ï � � ofp
p,v9p{qK = v9�lz�Z"r
�4�[qÄð�o%znks��ksr
o6Z
xñp,v9� ð�ofzsv = ð4tär,�lknq�m¯VYzn�lo "-B#v = o.mGo.p6�5r,�lo�y�v9XSr,v9�lp
� �NVGZ �oRV9zsôGv9p,k§r,�l� V9zsznv = q%�[q:r
vä�.v9��~l�|r,o?r
�[o
VY~[~lp
v1H|kn�?V¯r
knv9X"V9�.�.�lp{V¯r
ofzst�xñvGp¼o.m9ofp
t?m¯V9zs�lo¬vYx�<¡"��ÄqCr
�[o�G�ô9�lp,o¬q
�lv = qf�Sr
�lo(r,p
�lo(vG~|r
kn�?VYzPm¯VYzn�lo(vYx
<(knq�VY~l~lp,v1H|ks�?VYr
o.zntß��" ��� ��"LO¼�lo ï � � o.p,p
vGp�knX�r
�lo¬VY~l~lp,v1H|ks�?VYr
knv9X�V¯r�r,�lknq�m¯VYzn�lo#k�qRV9~l~lp,v1H4kn�?V¯r,o.znt
� �©��d � �&L ^ 0 � = �[o.p,ofV9q5r
�lo ï � � o.p,p
vGp5ksX�r
�lo¼VY~[~lp
v1H|kn�?V¯r
knv9X%VYrL<�,á� �©�Y�¼k�qIVY~l~[p
v1H|kn��VYr
ofzst¬� � � d � �&L��1"
òbksôG�lp,o�: �ñð� Cq
�lv = q�r
�lo%q�r
p,�[�<r,�lp,o�knX�r,�lo%�$vG��~[zso6H <6�Æ~lz�VYXlo�xñv9p =j�UW X]<  �ð[VGq�o6Zwv9X�r
�lo�6S% ï �¼ò7"

� o�Xlv9r
k��$o¼VÄ�.v9�l~lznoCvYx[ôGo.Xlofp,V9zGZ|kO/Kofp
ofX[�$o6qbð�o.r = ofo.X:r,�lo¼qur,p
�[�$r
�lp,ofq8ð[VGq�o6Z%v9X�r
�lo 6S% ï �¼ò]VYX�Z:� %
ï �¼ò�"Kòbknp,q�rf�[r
�lo 6S% ï �¼òUznofVGZlq�r,v�Vwq
zsknô9�Sr
znt�ð�o.r�r
ofp¬�.v9X[Zlk§r,ksvGXlofZ	znksX[ofVYp�q�t|q�r
o.�×r
v"q�vGzsmGo "yO¼�4�[q.�
r
�[o�VY~l~[p
v1H|kn��VYr
o:V9p
o6Vßv9xNksznz§�¤�$vGX[Z|ksr
knv9XlknXlôwk�qÄq
�?VYznzsofp[" � o6�$v9X�Z0�lr,�loE6S% ð[V9q
k�q�xñ�lX[�$r
knv9X@�.v9XSr,V9ksX[qÄV
~Kv9zno9�Sp,VYr
�lofp�r
��VYXwV%ðlp{VYX��{�?~�vGksXSrf� = �lofX <', � > ? * "�O¼�4�[qf�9xñvGpRofm_V9zs��V¯r
knv9X?vGX�r
�lo��lXlksrCZ|k�qS.K�Gr
�[o.p,o
= knzszPðKo�r,p
knm4knV9zP~�vGzso6q��ÌvYx8�[X0.4Xlv = X"q�r
p,o.Xlô9r
�[qK NvGXwr,�lo(ks�?VYôGksX�VYp,t|<_�¤V8H|knqRr
��V¯r��.VYX"Xlo.mGo.pCô9o.r¼�.zsvSq�ofp
r
v�r,�lo%v9p,ksôGksX�r
�[V9X � �0 "�ò[v9p¼v9�lp#�S�ß~�vGksXSr#Z|k�qur,p
knðl�|r,ksvGX	V9X[Z�xñv9p#VYX�o.m¯V9zs�[VYr
knv9X�~�vGksXSr W r,�[V¯r#Z|v4ofqXlv9r��$vGp
p,ofq
~�vGX[Zßr
v�V9X4t�vYxPr,�lo�ZlVYr,V(~Kv9knXSr,qf�9r,�lo.p,oÄ�$vG�lz�Z�ð�o��l~�r
vß� du�S��, � � � r,p
knm4knV9z[~Kv9znofqRv9X�r
�[o
kn��V9ô9knX[VYp,t�V8H|knq["�6Æx = o(�$vG��ðlknXloÄr
�lo6q�o = k§r,�wr
�[o�XlvGX|�gr
p,ksm4k�VYzK~�vGzso6q�r,�[V¯r�VYp,knq
o�xñp,v9� q
ksXlôG�lz�VYp,k§r,kso6qRknX
r
�[o � ��<  I�?VYr
p,k�H0�¯r,�lknq = ksznzlðKo¼r
v4v%�?VYX4t%xñvGpIr
�lo¬y�vGXSr
v9�[p�� �NV9Z �oRVYznô9vGp
ksr
�l� r
v21�~[kn� .:�[~ 3#" � v[�SV9qIknX
r
�[o(�&%*�.VGq�oG�Gr,�lo%�{�lv9k��$o¬vYx8v9�lp��$vGXSr
v9�[p�k�q¼zskn��k§r,ofZ"ð4t �1? � � = �[o.p,o � knq�r,�lo(��V	H|ks�ß�l� Z|k�qur{VYX[�.o
ðKo$r = o.o.Xär
�lo�~Kv9knXSr,q �ño�" ô�" �1?�� , �1? �?xñv9p(o.m¯V9zs�[VYr
knv9X�v9X@r,�lo��lXlksr:Z|knqS.# W"?��Xlo��.v9����v9XäxñofV¯r,�lp,o
= o%�[V_m9o¬v9ð[q
o.p,m9o6Z�knX�r
�lo:q�r
p,�[�$r
�lp,ofq�v9x�=j�UW X]<  �xñvGp�r
�lo�6S% VYX�Z��&%��.VGq�o6q¼knq�r
�[VYr�r
�lo:znv|�.VYr
knv9X�vYx



� � � �����������7	�
D�����'���������2�������������7� 	!���"��#$�%�&��� 	!()������+�	!�$	,�-� ��+��7���*�������

−1 −0.5 0 0.5 1
−1

−0.5

0

0.5

1

x
1

x 2

ò8knô9�[p
o%�#F } knq�r
p,knðl�|r
knv9X	v9xI�S�ßZ[V¯r,V�~Kv9knXSr,qCxñv9p���q�o%knX�r
�lo%o6H|V9��~lzso¬xñp,v9� � of�<r,ksvGX]�#"

r
�[o¬~Kv9znofq¼Z|�[oÄr,v�q
ksX[ô9�lz�VYp,k§r,kso6qRv9xÅr,�lo � ��<  ��?V¯r
p,kEH�VYp,oÄ�[q
�[VYznznt?ksX	q�kn��ksz�VYpCznv4�fV¯r,ksvGX[q'�Ì�<x]"Ir,�lo(q�vGzsk�Z�$knp{�$znofq¼knX	òbknô9�lp,oE: �ÌV� ¼V9X[Z&�ñð� S W"
òbksôG�lp,o�� �Ìð� Ä�.v9��~[V9p
o6q�r
�[o�p,ofq
�lz§r,ksX[ô ï � � o.p,p
vGpÄV9q�V?xñ�lX��<r
knv9X�vYx�< = �lofX@r
�[oE6S% ï �¼ò VY~l�

~lp,v1H|ks�?V¯r,ksvGXäk�q:�$vG��~l�|r
o6Z�Zlksp,of�$r
zntäm4knV��È�� (VYX�Z��.v9��~l�|r,ofZW�[q
ksXlô�r,�lo"y�v9XSr
vG�lp
� �NVGZ �oRV9zsôGv9p,k§r,�l��"
�#ôSVYknX5� = o]q
o.o	r,�[V¯rwr,�lo@Z|knp
o6�<r"�.v9��~l�|r{V¯r,ksvGX ðKof�.v9��ofq?�[X[qur{VYðlzno = �lofX <äxÌVYznz�q?ð�ofzsv = VY~[~lp
v1H|ks�
�?V¯r,o.zntß�#"©� � "�O¼�lk�q�k�q = o.znz[VYðKv¯m9oCr,�lo#v9~lr
kn��V9z[m¯VYzn�lo�v9xPV9~l~lp,v1H4kn�?V¯r,o.znt��#" � �G�¡" j q�knXlô(r,�lo¬y�v9XSr,v9�lp
�
�NV9Z �oCV9zsôGv9p,k§r,�l�	� = o3G[X[Z�r,�[V¯r�r,�lo ï � � o.p,p
vGpbknX�r
�[oÄVY~l~[p
v1H|kn��VYr
knv9X�V¯r�r,�lk�q�m¯VYzn�lo�vYxs<¬knq�VY~l~lp,v1H4�
kn��VYr
ofzst"� � � d � �0L ^ 0 � = �lofp
o6V9q�r
�lo ï � � o.p,p
vGpCVYry<�, � � � � knq�V9~l~lp,v1H4kn�?V¯r,o.znt�� �©� d � �0L��8"
òbksôG�lp,oD: �È�[ wq
�lv = qwr
�loãqur,p
���<r
�[p
o@knX r,�loW�.v9��~lzno�H <_�g~lz�VYX[o@xñv9p =j�,W X]<  ?ð[VGq�o6Z v9X r,�lo I �

ï �¼ò�"�6Ær�Z|kO/Kofp,q%q
knô9XlkEG��.V9XSr
znt]xñp
vG� r
�[owqur,p
�[�$r
�lp,ofq(ð�V9q
ofZ�v9XWr
�lo$6S% VYX[ZW� % ï �¼òIq6"�O¼�lo G[p{q�r
�?V�CuvGp#Z|k /Po.p,o.X��$o:k�q¼r
��V¯r#r,�lo I � ï �¼ò ~�vSq
q
ofq,q
ofq¼Xlvwq
ksX[ô9�lz�VYp,k§r,kso6q¼ksX	r,�lo�G[X[k§r,o��$vG��~[zso6H <_�g~[znV9Xlo
�ñksrß��V9q�V9XÝofq,q
o.XSr
k�VYzRq
knXlô9�lz�VYpß~�vGksXSr�V¯rM< ,��> �" O¼�4�[qf�8r,�lo"�.v9XSr
vG�lp = o��{�lv4vSq�o?k�q�X[vYr�znks��ksr
o6Z
ð4tÝr,�lo]�?V8H|ks�ß�l� Z|k�q�r,VYX��$o]ðKo$r = o.o.Xdr,�lo]~�vGksXSr{q6" BÄv = ofm9ofpf�Nr,�lo I � ï �¼ò ô9p,v = q�VGq <ä��v¯m9o6q
xÌVYp
r
�[o.p�V = V_t�xñp,v9� r,�lo%p,ofVYz0V	H4k�q["�O¼�4�[qf�4r
�[o:�$v9XSr,v9�lp = o¬�{�lv4vSq�o�xñv9p�ofm_V9zs��V¯r
knXlô$=j�,W X]<  �knq¼znks��ksr
o6Z
ð4tär,�lowknzszs�¤�$v9X�Z|k§r,ksvGXlknXlô]r
��V¯rßV9p
k�q�o6q(xñv9pßznV9p
ôGo?ks�?V9ô9knX[VYp,t@m¯VYzn�lofq�vYx3<¡"�O¼�lk�q:znks��ksr
knXlô]xÌV9�$r
vGp��[VGq
q
ksôGX¡G��.V9XSr
znt zso6q
q�kn��~�V9�<r�r,�[VYX r
�lo 1
��V	H|ks�ß�l� Z|k�qur{VYX[�.o?3Wzskn��k§r,ksX[ô�xÌVG�<r,v9p�xñv9p�r
�[o	�&% VYX�Z 6S%
ï �¼òIq.�lV9X[Z��?Ve.9o6q�r
�loßy�vGXGr,v9�lp
� �NV9Z �o�VYznô9v9p,ksr
�l� ð[VGq�o6Z�vGX I � ï �¼òÝVYðlzno¬r
v?�[V9X[Z|zno(znV9p
ôGo.p�ZlV¯r{V
q
o$r,q �¿xñvGp(o�HlVY��~lzno9�Pksr(�fVYX@o6V9q
ksznt	�[VYX[Zlzso�VY~l~[p
v1H|kn��VYr
knv9X[qÄð[V9q
ofZ@v9X � �9�wZlVYr,V"~�vGksXSr{qÄknX@r,�loß�[Xlk§r
Z|k�qQ. = �[o.X"r
�lo(�$vG��~[�|r,VYr
knv9X[q¼VYp,o�Zlv9Xlo¬ksX	q�r,VYX�ZlVYp{Zw� � �gð[k§r V[vGVYr
knXlô�~Kv9knXSrK �"�6¤X[Z|o.o6Z0�lòbksôG�lp,o�: �Ì�N 
q
�lv = q#r,�[V¯r¬r
�[o��.v9XSr
vG�lp = oß��q�o6Z]xñv9p�r
�[o I � ï �¼ò VY~l~[p
v1H|kn��VYr
knv9X]k�q¬���[�{�äxÌVYp
r
�lofp¬V = V_twxñp,v9�
r
�[o:ksznzs�Æ�.v9X[Z|ksr
knv9X[ofZ	p,o.ô9knv9X]V9p
vG�lX[Z <�, ��r
�[V9X	r
�loß�$v9p,p,ofq
~�vGX[Z|knXlô?�$v9XSr,v9�lp{q¼xñv9p#r
�lo�� %;VYX[Z%6S%
VY~[~lp
v1H|kn�?V¯r
knv9X�q6"�O¼�lo"q�o6�$v9X�ZWZlk /Po.p,o.X[�.o�xñv9p%r,�lo I � ï �CòÛk�q(r
�[VYr�ksr�zso6V9Zlq%r
v@V]znksX[ofVYp:q
t|qur,o.�
r
��V¯r¬V9~l~lp,vGVG�{�lofq¼knzszs�¤�$v9X�Z|k§r,ksvGXlknXlô?xÌV9q�r
ofpÄV9q�<�V9~l~lp,vGVG�{�lofq ;fo.p,v�@ � A "vO¼�[o�G[X[V9zbZ|kO/Po.p,o.X[�.o = o�XlvYr,o
�¿xñp,v9� V9znq
vwznvSv'.4ksXlô�V¯r(V9ZlZ|ksr
knv9X�VYzbo�HlVY��~lznofqK ¼k�qÄr,�[V¯r�r
�lo�~Kv9znoßq�r
p,�[�<r,�lp
oßvYx =j�,W X]<  #ð[V9q
ofZ]vGX]r
�[oI � ï �¼òÝv9x¿r
ofX	Zlk /Po.p{q�óS�lk§r,o:q�knô9X[k�G��fVYXSr
znt?xñp,v9� r,�lvGq
o(ð[V9q
ofZ"v9X�r,�lo:� %�V9X[Z 6S% ï �¼òIq["
òbksôG�lp,o	� �È�[ ?�.v9��~[VYp,ofqßr,�lo]p
o6q��[z§r,ksXlô ï � � o.p,p
vGp�VGq?V�xñ�lX[�<r,ksvGX vYx�< = �lofX r,�lo I � ï �¼ò

VY~[~lp
v1H|kn�?V¯r
knv9X�k�qR�$vG��~l�|r
o6Z?Z|knp
o6�<r
znt�m4k�V��Ì�j NVYX�Z��.v9��~l�|r,ofZ��[q
knXlô%r
�[o¬y�v9XSr
vG�lp
� �NVGZ �oRV9zsôGv9p,k§r,�l��"



������������	�

������������������������������� 	!���"��#$�%�&�'� 	!()�*����+�	!�$	,��� ��+������*���-��� � � �

−0.5 0 0.5

−0.5

0

0.5

Im
(ε

)

Re(ε)

MQ 

−0.5 0 0.5

−0.5

0

0.5

Im
(ε

)

Re(ε)

IQ 

�Ud�� �EZ	�

−1 −0.5 0 0.5 1

−1

−0.5

0

0.5

1

Im
(ε

)

Re(ε)

GA 

�UaS�
òbksôG�lp,o9: F�O¼�lo(q�r
p,�[�<r,�lp
o6qCvYx�=j�,W X]<  RksX	�$vG��~[zso6H <_�Æ~lz�VYXloÄxñv9pCr
�lo(�G�ßZlVYr,V:~Kv9knXSr,q¼q
�lv = XwknX�òbknô9�lp,o
�"ksXär
�lo��.VGq�o�vYx��ÈV� �� % ï �¼ò �Ìð� 6S% ï �¼ò VYX[Z)�Ì�N I � ï �¼ò �ñX[vYr
o�r,�lo�Zlk /Po.p,o.XSr%q
�fVYznoN W"MO¼�[o
VY~[~lp
v1H|kn�?V¯r
o?p,o.ôGksvGXãvYx#knzszs�Æ�.v9X[Zlk§r,ksvGXlksX[ô@knq��?VYp .9ofZ = ksr
�UVäzsknXlow~�V¯r�r,o.p,X5�br
�lo"~�vGzso6qßV9p
o?�?V9pS.GofZ
= ksr
�ãq�vGzsk�Z@�$knp{�$znofqf�PV9X[Zäq
knXlô9�lz�VYp,ksr
ofq¬Z|�loßr
v"r
�[oßð[VGq�k�q�xñ�lX[�$r
knv9X[q�r
�[o.�?q�ofzsmGofq��ñk_" o "%ðlp{VYX[�{�ä~�vGksXSr,q
xñv9p:r
�lo�� % ï �Cò VYX�Zã~�vGzso6q%xñv9p:r
�lo 6S% ï �¼ò� %V9p
o?�?VYp .9o6Z = k§r,� = k§r,� � � q["-O¼�lo�ZlVGq��lo6ZWzsknXlofqknX[Z|k��.V¯r,o(r
�lo:�.v9XSr
vG�lp{qRr,�[V¯r = o.p,o¬�[q�o6Z"xñv9p#�$vG��~l�|r
knXlô =j�,W X]<  �xñv9p�o6V9�{�"vYxbr
�lo(r,�lp
ofo%�.V9q
ofq["



� �[� �����������7	�
D�����'���������2�������������7� 	!���"��#$�%�&��� 	!()������+�	!�$	,�-� ��+��7���*�������

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
10

−12

10
−10

10
−8

10
−6

ε

R
M

S
 E

rr
or

�Ud��P~�� �L�s{

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
10

−12

10
−10

10
−8

10
−6

ε

R
M

S
 E

rr
or

�EZ	�
��� ���s{

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
10

−12

10
−10

10
−8

10
−6

ε

R
M

S
 E

rr
or

�Ea!�L��� ���s{
òbksôG�lp,ow�#F|O¼�lo ï � � o.p,p,v9p%knXãr
�lo �ÈV� (� %ß���ñð� �6S%ß�8VYX�Z �È�[ I � ï �¼òÛV9~l~lp,v1H4kn�?V¯r,ksvGX[q�=��UW Xh<  
vYx �Ì�� �"5O¼�lo	q�vGzsk�ZÝznksX[o�q
�lv = q�r
�lo�o.p,p
vGp = �lofX =j�,W X]<  �knq��$vG��~l�|r
o6ZU��q�knXlô)�È�� ßVYX[ZÝr
�lo	ZlVGq��lo6Z
znksXlowq
�lv = q�r
�[o?o.p,p
vGp = �lofX =��UW Xh<	 �k�q:�$vG��~l�|r
o6Zä��q�knXlô�r
�lo"y�vGXSr
v9�[p�� �NV9Z �oRVYznô9vGp
ksr
�l��" H v9r
o�r
�[o
Z|kO/Kofp
ofXSrÄq
�fVYzno�xñvGp¼r
�lo I � ï �CòÝp
o6q��lzsr,q["



������������	�

������������������������������� 	!���"��#$�%�&�'� 	!()�*����+�	!�$	,��� ��+������*���-��� � � �

10
−6

10
−5

10
−4

10
−3

10
−2

10
−1

10
−10

10
−5

10
0

ε

R
M

S
 E

rr
or

òbksôG�lp,o¬��F�O¼�lo ï � � o.p,p,v9pCksX�r
�lo%� % ï �Cò V9~l~lp,v1H|ks�?V¯r,ksvGX =j�,W X]<  �vYx7�È�� �xñv9pCr
�lo(�.VGq�o¬vYxbV�� � �ofóS�lk�q
~[V9�.ofZ]yCVYp
r
ofq
k�VYX�ôGp
k�Z"v¯m9o.p�@ �0X ��A � @ � X ��A "

O¼�lo'G[ôG�lp,o(q
�lv = qCr,�[V¯r#knX[q�r,VYð[ksznk§rut"ksX�r,�lo�Z|knp
o6�<r#��o$r,�lv|Z	VYp,knq
ofq = �lofX9<:xÌVYznznq#ð�ofzsv = �#" � ��"I�ÄôGV9ksX5�
r
�[knq�knq = o.znzbV9ð�v¯mGo%r
�loßv9~|r,ks�?V9z8m¯VYzn�loßvYx�<�, � �©�9�Y��"vO¼�lo?y�v9XSr
vG�lp�� �NV9Z �oRVYznô9vGp
ksr
�[�×~lp,v|Z|�[�.ofqÄV9X
ï � � o.p,p
vGp#vYxRV9~l~lp,v1H|ks�?V¯r,o.znt � � � d � �&L ^ � VYrÄr,�lknq�m¯VYzn�lo9� = �lofp
o6V9q#r
�lo ï � � o.p,p
vGpÄV¯r�<�,�� � � �?knq
VY~[~lp
v1H|kn�?V¯r
ofzst�� � � d � �&L $ "

� o%Xlo�H4r#o�H|~lznv9p,o%V?�.VGq�o = �lofp
o¬r
�[o:zskn��k§r�vYx-=��UW Xh<	 ¼VGq3<�4 ��xÌVYknznq�r
v?o�H|k�qurN"R�Äq = VGq¼p
of~�vGp�r,ofZ
knX�@ � A �Yr,�loÄ� � �ÄofóS�lk�q�~[VG�$o6Z�yCV9p�r,ofq
knV9XßôGp
k�Z�v¯mGo.py@ �0X �6A � @ �0X �6A znofVGZlqbr
v:ZlksmGo.p,ô9o.X��$oCksX =j�,W X]<  bvYxKr
�[orut4~�o "���<�L 0  �"�OÅv�q�ofo��[v = r
�lo�y�v9XSr,v9�lp
� �NVGZ �oRV9zsôGv9p,k§r,�l� �[VYX�Z|zso6q�r
�lk�q¼q�ksr
�[VYr
knv9X5� = o(�$v9X�q�k�Z|o.p�r
�[o
r
�[o�� � �#ôGp
k�Z�VGq8vG�lpNZlV¯r{VÄ~Kv9knXSr,q�W \ VYX�Zß�.v9��~l�|r,o�r,�lo�� % ï �CòäVY~l~lp,v1H|ks�?VYr
knv9X%r,v �È�� ��ÌV9z§r,�lv9�lôG�r
�[o��{�lvGkn�.o:vYxRZ[V¯r,V�m¯VYzn�lofq�knq�knp
p,o.zno.m¯VYXSr�r
vwr,�lo�k�q,q��loßvYx��.v9X4m9ofp
ôGo.X[�.o%v9p¬Z|ksmGo.p,ô9ofX[�$o �KVGq = oE.4Xlv =
xñp,v9�/�Ì�j ¼r
�[knq¬Z|o.~Ko.X�Zlq¬v9Xlznt"vGX]r
�[oß~lp,v9~Ko.p
r
knofqÄvYxNr,�lo��?V¯r,p
kEH ' ��<  y, � ��<  -d � �+<  L ^  W"(òbksôG�lp
oß�q
�lv = q�V�zsvGô b	zsvGô�~lznvYr(vYx ï � � ofp
p,v9p = �lo.p,o:r,�lo�� % ï �¼ò VY~l~[p
v1H|kn��VYr
knv9X]�[VGqÄðKo.ofXäofm_V9zs��V¯r
o6Z
v9XWV����[�{�WZ|o.X[q
o.p(ôGp
k�Z@v¯mGo.p�@ � X ��A � @ �0X ��A "56¤XWV9ô9p,o.of��ofXSr = ksr
��r
�lo��lknô9�|�Æ~lp,of�.knq
ksvGXä�.V9zn�.�lz�V¯r
knv9X�qp,o.~Kv9p
r
ofZ@ksX @ � A � = o�V9ôGVYknX@q
o.o�V�q
zsv = ôGp
v = r,�	r
v = VYp{Zlq#knX¡G[Xlksrut	xñv9p�r
�[oßknXSr
o.p,~Kv9z�VYXSr["�O¼�lo�p
o6V9q
v9X
k�qRr,�[V¯r¼r,�lknq�r,ks��o¬r
�lofp
o¬k�q�V�Z|vG�lðlzno¬~Kv9zno¬p
knô9�SrCVYr¼r
�lo¬v9p,ksôGksX"vYx5r,�lo�<�b�~[znV9Xlo �ÌkY" o "�<�, �ßknqCXlv9rf�|knX
r
�[knq¬�.VGq�oG�KV�p
of��v¯m¯V9ðlzsoßq�knXlô9�[znV9p
ksrut# W"vO¼�lo?y�v9XSr
vG�lp
� �NVGZ �oRV9zsôGv9p,k§r,�l��V9�|r
vG�?V¯r
k��.V9zsznt��[VYX[Zlzso6q#r,�lknq
q
k§r,�[V¯r,ksvGX��.v9p,p
o6�<r
znt9�lVGq�òbksôG�lp
o%��q
�lv = q6"

O8v%ô9o$rCV%ð�o.r�r,o.pR�[X[Z|o.p{q�r,VYX�Z|ksX[ô:vYx0�lv = r
�[o#ksXSr,o.p,~�vGznV9XGr�ðKo.��V_m9ofqNxñv9p�r,�lk�q�o�HlV9��~[zsoG� = o#�[q
o�r
�[o
VYznô9vGp
ksr
�[� r
vw�$vG��~l�|r
o:V9zszPr,�lo(xñ�lX[�$r
knv9X[q � � �UW  CknX"r
�lo:q
�?VYznzP<_�go6H4~�VYX[q
ksvGX

=��UW Xh<	 �, � L 0 �UW  < L 0 2 � � �,W  L2 � 0 �,W  e< 0 2 � � �,W  e< � 2 ����� � � �� 
òbksôG�lp,o � �	Z|k�q�~lz�V_t|q¬r
�lo�G[p,q�r:� � � �,W  Æ�gxñ�lX[�<r,ksvGX[q:v¯mGo.p¬r
�[o?�lXlksrßq
óS�[V9p
o�" H v9r
o�r,�lowq��?V9zsz�mGo.p
r
k��.V9zq,�.VYzno�vGX@r,�lo G[ô9�lp,o:xñvGpÄr,�lo � L 0 �UW  #xñ�lX[�$r
knv9X
"|O¼�[knq¬k�q¬�.v9X[q
k�qur,o.XSr = ksr
��r
�[o�xÌVG�<r¬r
�[VYr%ZlksmGo.p,ô9o.X��$ov|�.�.�lp,qbvGXlzst(xñvGp�q��?V9zsz4m¯VYzn�lofqIv9x�<��È�<x]"IòbksôG�lp
o¼�� �"���V9�{��q��lp
xÌV9�.o�knX�ò8knô9�[p
o � �¬q
�lv = qÅ�?V9pS.Go.p{q7�Èq�vGzsk�Z
�$knp{�$znofqK ¼V¯r#r,�loß�9��Z[V¯r,V�~Kv9knXSr,q["yO¼�lo%xñ�lX[�$r
knv9X � � �UW  �o�HlV9�$r
znt��?V¯r{�{�lofq¼r,�lo:knXl~l�|r�xñ�lX[�$r
knv9X]m¯VYzn�lofqV¯r¬r
�[vGq
o�~Kv9knXGr{q��ÌVYX�Z]r
�[oßv9r
�lofp�xñ�[X[�<r,ksvGX[q(VYp,o�o�HlVG�<r
znt ;.ofp
v�r
�lofp
o1 W"�6Ær%VYz�q�v"ô9knm9ofq�m9ofp
t	V9�f�$�lp{V¯r,o
VY~[~lp
v1H|kn�?V¯r
knv9X�r
v�r
�[o:V9�<r,�[VYzPxñ�[X[�<r,ksvGX �|r
�[o ï � � o.p,p
vGp¼knq � � �*: d � �0L $ "

� o¬vG��k§r�r,�lo(p
o6q��lzsr,qCxñvGp¼r
�lo�6S% VYX[Z I � ï �¼òÝknXSr
o.p,~Kv9z�VYXSr,q�xñv9p¼r,�lk�q�o�HlVY��~lzno9�|ð[�|r#XlvYr,o¬r
�[VYr
r
�[o 6S%�VYz�q�v�zso6V9Zlq�r,v�ZlksmGo.p,ô9o.X��$oÄknX2=��UW Xh<  �v9xÅr
�[o�rut4~Ko�"���<�L 0  ��ÌV9qCp,o.~Kv9p
r
o6ZwknX&@ � A  <� = �lofp
o6V9q�r
�[oI � ï �¼òUVG�<r,�[VYznzst�zso6V9ZlqCr,v��.v9X4m9ofp
ôGo.X[�.o "

� o¬�.v9X[�.zs�[Zlo#r
�[knq¼q
of�<r,ksvGX = ksr
��q�vG��o¬V9ZlZlk§r,ksvGX[VYz0�$vG����ofXSr,qCVYðKv9�|r¼vYr,�lo.p�r
o6�{�lXlk�óG�[ofq = oÄr
p,kso6Z



� � � �����������7	�
D�����'���������2�������������7� 	!���"��#$�%�&��� 	!()������+�	!�$	,�-� ��+��7���*�������
p,o.z�V¯r
o6Zwr,v?�$v9��~l�lr
knXlô�r
�lo%knXSr
ofp
~Kv9z�VYXSr¼xñv9p#q
�?VYznz0m_V9zs�[ofq¼vYx�<¡"6Ær�knq�vYx¿r,o.X �[q�o.xñ�lzM�ÌV9X[ZUq
v9��o.r
kn��o6q�Xlof�.ofq,q
V9p
t# (r,vWV9�lô9��ofXGrßr
�lo ï �¼ò*knXSr
o.p,~Kv9z�VYXSr9� �  = k§r,�
znv = v9p{Z|o.p�~�vGzst4XlvG��knV9z8r,o.p,�?q �Èq�ofo�xñvGp(o�HlVY��~lzno9@ � � A  �"|O¼�lo�V9ZlZ|ksr
knv9X�vYx�r
�lo6q�o�~�vGzst4XlvG��knV9zÅr,o.p,��q
ô9knm9o6q�r,�lo ï �¼òdknXGr,o.p,~�vGznVYr
knv9X]�?V¯r,p
kEH$�ÌV�q
znksôG�Gr,zst���v|Z|k�G�ofZ@mGo.p{q�knv9X	v9xNr
�lo � ��<  #��VYr
p,k�H	xñvG�lX[Z]knX� �  h C�$ofp�r{VYknX"Z|o6q�knp{VYðlznoÄ~lp,v9~Ko.p
r
knofqf�4o " ô�"y�Ì�.v9X[Zlk§r,ksvGX[VYz� �~�vSq�ksr
knm9o¬v9pCXlo.ôSV¯r,ksmGo¬Z|o6G[Xlksr
ofXlofq,q'@ � � A "�O¼�[o
y�v9XSr,v9�lp
� �NVGZ �oRV9zsôGv9p,k§r,�l�;�fVYX�B = ksr
�lvG�|r�VYX4t��{�[VYXlôGoGB ð�o���q�o6Z�r
v��.v9��~l�|r,o¼r
�lo ï �¼òäknXSr
o.p,~Kv9z�VYXSr
VYz�q
v = k§r,��r
�lo#knX[�.zs�[q
knv9X�vYxPr
�[ofq
o�~�vGzst4XlvG��k�VYzlr
o.p,�?q6" � o#�[V_mGo�xñvG�lX[Z0�S�lv = o.mGo.p6�_r
�[VYr�r
�loÄð�of�[V_m4ksvGp
vYx¬r
�[o]ksXSr
ofp
~Kv9z�VYXSr?k�q?XlvYrwq
ksôGXlkEG��.V9XGr,zst V�/Pof�<r,ofZdð4t q
�[�{�dm_V9p
k�V¯r,ksvGX[q[" ò[v9p?o6H|V9��~lzsoG� = o	xñv9�[X[Z
r
��V¯r¼r
�lo¬~Kv9zno¬q�r
p,�[�<r,�lp,o�v9x�=j�,W X]<  �k�qCXlvYr¼Xlv9r
k��$ofV9ðlzntwV�/Pof�<r,ofZ0�lV9X[Z?r,�lo.p,o¬knqCXlv�q�knô9X[k�G��fVYXSr�ôSVYknX�knX
V9�f�$�lp{V9�.twV¯r¼r
�[o21�v9~lr
kn��V9z 3�<�m¯V9zs�lo��Ì�lv = o.m9ofpf�Gxñv9pÄznV9p
ôGo.pCm_V9zs�[ofq¼vYx�<|�4r
�lofp
o:�fVYX�ð�o:q
v9��o(ôGV9ksX�q! �"
� knX[�$o	r,�lo ï �¼ò;ksXSr,o.p,~�vGznV9XGrw�fVYX �[q
�[VYznzst ð�o�Z|ofq,�$p,ksðKofZ xñvGp�q��?V9zsz#m¯V9zs�lo6qwv9x�<WðSt � � �  �ðl�|r

= ksr
�lvG�|r�r,�lo�<�L 0 r,o.p,���Sv9X[oÄ��ksôG�Sr¼�.v9X[q
knZlo.pR��q�knXlô ï kn�{�[V9p,Z[q�vGX�� ï vG��ðKo.p,ô(o�H4r
p{VY~Kv9z�V¯r,ksvGXwV¯r�z�VYp,ô9ofp
m¯VYzn�lofqßvYxy<	r,väv9ðlr,VYknX r,�lo�knXSr
o.p,~Kv9z�VYXSr�xñvGp|< ,��#"�B#v = o.mGo.p6�År,�lk�q�k�Z|ofVäknqßXlv9rß~lp{V9�$r
k��.VYz_" � �[�{�
o�H4r,p,V9~�vGznVYr
knv9XÝk�q�v9Xlzntãoa/Pof�<r,ksmGo"ksxÄr,�lo G[p,q�r�xño = o6H4~�VYX[q
ksvGX r
ofp
�?q�q�r
p,v9XlôGzst Z|vG��knX[VYr
owr,�lo	znVYr
ofp
v9X[ofq["�O¼�[knq = v9�lz�ZwvGXlzst�ð�o�r
p,�lo(k§x = o(VYp,o = ofzszPknX[q�k�Z|o¬r
�[o�o6H4~�VYX[q
ksvGX � q�p{V9Zlks�[q�vYxI�$vGXSmGo.p,ô9ofX[�$o�"8�Äq
òbksôG�lp,ofq � VYX[Zä�?ksX�Z|kn�fV¯r,o9�Kr
�lk�q = vG�lz�Z�rutS~[kn�fVYznzst	p,ofóS�lknp
o��.v9��~l�|r{V¯r,ksvGX[qÄVYrv<?m¯VYzn�lofqÄr
�[VYr¬V9p
o%r,v4v
q
��V9zszPxñvGp#V9�f�$o.~lr,VYð[zso%�$vGX[Z|ksr
knv9XlknXlô�"

� � ������
[�����6��� ����� ����� �

O¼�lo?q
�[VY~Ko�~[VYp{VY��o$r,o.p�<�knX ï �Cò ksXSr
ofp
~Kv9z�V¯r,ksvGX�~[znV_t|q(V	q�knô9XlkEG��fVYXSr¬p,v9zno�ksXWr
�[o�VG�.�.�lp,VG�$t]v9xRr
�[o
knXGr,o.p,~�vGznV9XSr["�O¼�[o��lknô9�[ofq�rbV9�f�$�lp{V9�.t�k�qbvYx¿r,o.X:xñvG�lX[Z:xñv9pbm_V9zs�[ofq8vYx#<¼r
��V¯rI��V�.9oRr
�lo¼Z|knp
o6�<rI��o.r
�lv|Z�vYx
�$vG��~l�|r
knXlô(r,�lo#knXGr,o.p,~�vGznV9XSrRq��&/Po.p�xñp
vG�;q
o.m9ofp
o¼knzszs�¤�$v9X�Z|k§r,ksvGXlknXlô�"�6¤X�r
�lk�qN~[V9~�ofp = o��[V_m9o�~lp,ofq
o.XSr,ofZ
VYXwV9zsôGv9p,k§r,�l� r,�[V¯rCVYznzsv = q�q�r,V9ðlznoÄ�$vG��~[�|r,VYr
knv9X?vYx ï �¼ò�ksXSr,o.p,~�vGznV9XGr{qNxñvGpRVYznz[m¯VYzn�lo6q�vYxs<|�SksX[�.zs��Z|ksX[ô
r
�[o%zskn��k§r,ksXlô?�fV9q
o��Ìk§xIksr#o�H|knq�r,qK = �lo.X"r
�[o%ð[V9q
knqCxñ�[X[�<r,ksvGX[q¼ð�o6�$vG��o%~Ko.p
xñof�$r
znt$V�VYr["�O¼�lk�q�VYznô9vGp
ksr
�l�
�[VGq¬V9znq
v�ð�ofo.X q����.�$o6q
q�xñ�lznzst]��q�o6ZäknX @ � � A xñv9p%�$vG��~l�|r
knXlô ï �¼ò ð�V9q
ofZäq
v9zn�|r,ksvGX[q�r
v	o.znzskn~|r,kn� � } ��q
xñv9p¼r,�lo(xñ�lznz5p{VYXlôGo¬v9xL<_�Æm_V9zs�[ofq["

O¼�lo2.Go.t r
vãr
�[oäVYznô9vGp
ksr
�l� zsknofq�ksX p,o.��v¯m4knXlôWr
�lo@p,ofq�r
p,k��<r
knv9Xdr,�[V¯r�<ãðKoäV p,ofVYz�~�VYp{VY��o$r,o.pN"
�Ct V9zsznv = ksX[ô <�r
v ðKo@�$v9��~lzno�H0� = o]X[vYr?v9XlzntUvGð|r,V9ksX VWX4�l��o.p,kn�fVYznzst qur{VYðlzno@VYznô9vGp
ksr
�l�	��ðl�|r = o
VYz�q
väôGV9ksX V = ofV9z§r,�ÝvYxÄ�[X[Z|o.p{q�r,VYX�Z|ksX[ôWV9ð�vG�|rßr,�lo�ksXSr
ofp
~Kv9z�VYXSr6��VYX[Z = o	�.V9XÝ�[q
o"~Kv = ofp�xñ�[z�r,v4v9z�q
r
v V9Xlz�V_t*;foãk§r6�:q��[�{��VGqäyCVY�[�{�4t knXSr
o.ôGp,V9z(xñv9p,���lz�Vl�%�.v9XSr
vG�lp]ksXSr,o.ô9p{V¯r,ksvGX5� � VY�[p
ofXGr@q
o.p,kso6q.�%V9X[Z
�NV9Z �oCV9~l~lp,v1H|ks�?V¯r,ksvGX[q["
� �
	 �v���v��� ���
@ ��A:ï "Gòlp{VYX0.Go " � �fV¯r
r
o.p,ofZ�ZlVYr,V(knXSr
o.p,~Kv9z�V¯r
knv9XLF5r
o6qur{qNvYx0q
v9��o¼��o.r
�lv|Zlq["���
��������������������n�4�9�#F � � � �
�9�9�l� � �9�G�#"

@ � A � " ï "��@VGZ|t|�{�
" �]knq,�$ofzsz�VYX[o.v9��q�ofp
p,v9p�ð�vG�lX[ZlqßxñvGp��ß�lzsr
k�óG��V9Z|p,kn�"VYX[ZUp
ofznVYr
o6ZÝknXGr,o.p,~�vGznV9XSr,q["
���������������!
��"�#�%$&�'�)(*�n�K� � F � � �+�p� �9�l� � �G�G�¡"

@ � A:ï " � �{�[V9ð[V9� .s" �Rp
p,v9p�o6qur,ks�?V¯r,ofq"VYX[Z �$vGX[Z|ksr
knv9X X4�l�ßð�ofp,q�xñvGp�p{V9Z|k�VYz�ð�V9q
knq�xñ�[X[�<r,ksvGX ksXSr,o.p
�
~Kv9z�VYXSr,q[",$�-�./�&�����
�)���0�1�!
������n���#F©�9� � � �Y� � � � �9�G�#"

@ �	A:ï "	�v"9yCVYp,znq
v9X�V9X[Z O'"Y�M"YòlvGzsoft "#O¼�lo¼~[V9p,V9��o$r
ofp12 0 knXß�ß�lz§r,knóS�[VGZ|p,kn��ksXSr,o.p,~�vGznVYr
knv9X
"3�������������
�!
��"�#��$4�'�)(*�n�K� � F©�Y� �j� �l� � �9� � "

@ � A O'"P�M"5ò[v9zno.t " H o6VYp¬v9~|r,ks�?V9zb~�VYp{VY��o$r,o.p�q
o.znof�$r
knv9X]xñvGp(���lzsr
k�óS�[V9Z|p,k��:knXGr,o.p,~�vGznVYr
knv9X
"65��1$&�'�)(*�
798+: �&�������������n� � F � ��� �9�l� � �G� � "



������������	�

������������������������������� 	!���"��#$�%�&�'� 	!()�*����+�	!�$	,��� ��+������*���-��� � � :
@ � A�� " ï kn~l~[V#"]�ÄXUVYznô9vGp
ksr
�l� xñv9p�q
o.znof�$r
knXlôäV	ôGvSv|Zãm¯VYzn�lo?xñvGp%r
�[o�~[V9p,V9��o.r
ofpM4?ksX p{V9ZlknV9z�ð[V9q
k�q
xñ�lX��<r
knv9X	knXSr
o.p,~Kv9z�V¯r
knv9XL"�$ -�.��&���������������!
��"�#�n� � � F � �G� � � � �[� � �G�9��"

@ : A �$" } "Y�C�l�l�?VYX[X�V9X[Z H " } t4X
" � ~�o6�<r
p{VYz|�.v9X4m9ofp
ôGo.X[�.oRvYx����lzsr
k�óS�[V9Z|p,k���knXSr
ofp
~Kv9z�V¯r,ksvGX
"�6¤X ��� ���
8���� - :	��

� ��� �"� ��� - :	��� � � 
 �!�!
��"� � �6
�� : 8 
�( 7 � 8 :�� ���¯�0mGv9zn�l��o��9�[��~[V9ô9o6qÄ� � � � �9�9�[���RZlksX4ðl�lp,ô9�Å�
� �9�9��"

@ � A ��"���"_y�"_�¼V8H4r
ofp["G��X(r,�lo�VGq�t4��~|r,vYr
k��NðKo.�[V_m4knv9�lpÅvYx4r
�loCq�~�VYX%vYx4r,p,V9X[q�z�V¯r,ofq0v9x|r
�lo����lzsr
k�óS�[V9Zlp
k��
(��+*	 �, �+* 0 254 0  ^�� 0 V9qy4 4 �;" �����
�)���0�3��
������%$4� ��(*�n�P� � F �+� �l� � �G� � "

@ � A O'"4�M" } p,k�q
�.v9znz�VYX�Z?��"4òlvGp
X4ðKo.p,ô�"�6¤XSr
ofp
~Kv9z�V¯r,ksvGX?ksX?r,�loÄznkn��ksr�v9x5ksX��$p,ofV9q
knXlô9znt5V�VYr�p{V9Z|k�VYz�ð[V9q
k�q
xñ�lX��<r
knv9X�q6" ���������������!
��"�#�%$&�'�)(*�n� � �#F ��� � �j� �9�|�4�Y�G�G�¡"

@ � � A y�"��|"R�]k��.�{�lofzsznkY" 6¤XSr
ofp
~Kv9z�V¯r,ksvGXUvYx(q
�fV¯r
r
o.p,ofZdZlVYr,V#F	Z|k�qur{VYX[�.o	��VYr
p,kn�.ofq?V9X[Z �.v9X[Zlk§r,ksvGX[VYznzst
~KvGq
k§r,ksmGo%Z|o�G[X[k§r,o(xñ�lX[�<r,ksvGX[q[" ��� ��� � � � $4�'� � ��� �n�P�¡F � � � �9�l� � �9�9��"

@ � ��A y�"R�5"R�Co.X[Z|ofpwVYX[Z � "R�|"¼��p{qQ;6VYô�" $ -�.�
 �)8�� - �!
���� � � 
�� : 8 
�(
� � ����� - � �+� � 798+:���� � :�� � � 
 � -
��� 
�:	�!��� � � "��@� I p,V = � B#knzszg� � ��:¯��"

@ � � A 6W" ï "#B|"��GVG� .|q�vGX
" ï VGZ|k�VYzPð[V9q
k�qRxñ�[X[�<r,ksvGX[q6F�V�q
�lp
mGo.twV9X[Z�X[o = p,ofq
�lzsr,q[" ï o.~Kv9p
rCXlv�" } �Ä� O �H � � �[� j Xlknm9ofp,q
ksrutwvYx�yCVY��ð[p
k�Z|ô9oG� � �9�G�#"
@ � � A �v" � VYp{q,q�vGX VYX�Z ��"Rò[v9p,XSðKo.p,ô�" ��X4�l��o.p,kn�fVYz#q�r
�[ZltÝvYx%q�vG��o�p{V9ZlknV9z�ð[V9q
knqßxñ�lX��<r
knv9X ð�V9q
ofZ
q
v9zn�|r
knv9X���o$r,�lv|Zlq¼xñv9p�ofzsznkn~|r
k�� � } �Rq[" �����
�)���0���!
������%$4� ��(*�7OÅvwV9~l~KofVYpN"



� � � �����������7	�
D�����'���������2�������������7� 	!���"��#$�%�&��� 	!()������+�	!�$	,�-� ��+��7���*�������

� � Ò � #

0
0.5

1

0

0.5

1
−5

0

5

x 10
−11

x
1

x
2

0
0.5

1

0

0.5

1
0.85

0.87

0.89

x
1

x
2

� Ò � ,

0
0.5

1

0

0.5

1
−4

0

4

x 10
−6

x
1

x
2

0
0.5

1

0

0.5

1
−4

0

4

x 10
−5

x
1

x
2

�  � �

0
0.5

1

0

0.5

1
−4

0

4

x 10
−4

x
1

x
2

0
0.5

1

0

0.5

1
−6

0

6

x 10
−4

x
1

x
2

òbksôG�lp,o � �#F'O¼�lo�G[p{qur:�"r
ofp
�?q¬xñp,v9� r,�lo?o�H|~[V9X[q
ksvGX)� � �  �vYx =j�,W X]<  W" O¼�lowq
v9znknZW�$knp{�$znofq¬p
of~lp,ofq
o.XSr
r
�[o%� � ��ofóS�lks�Æq
~[VG�$ofZ	yCVYp
r
o6q�k�VYXwôGp
k�Z?r,�[V¯r#q
o.p,m9o6Z�V9qRr
�[o¬knXl~l�lrÄZlV¯r{V�~Kv9knXSr,qCxñv9pCr,�lo(ksXSr
ofp
~Kv9z�VYXSrN"



�����������
	���
��
������������������������	 ���!�"����#
���$�$	%�!#&	����������'�)(*�����+�"	��,��-��.(*	%��	��/��0

0�(1���2�$���
	���(3�+�
�4	5�"0�6
�!
'�'	5���!�
798;:=<�>@?BA=C4:�7989C�<ED%FG<=C�H=IKJML
C�NO<=PG>GQ F�R9S9TU8;VWNOX5H=798Y>GPZV[H=CGX\X\A=:�]

^`_badcfefgihjc%k CGljm noljp;qrljstnusEvxw\y\z|{tnu}~y\s`��C479?Bs|��v�}~�t�@l��\�tnu�`lj�t��{t}5}~p�v�}~�E�1w\p {�n �jlj��nolf{t��nuy�{��d�t��}~polf{tnu}~yW��X5}~����}jv{t�\����}~sO{9zd}~����}~y\p �1w\s��dm���ljm noljpivxw\y\z|{tnu}~y\s9vx��lf{tw\�t�=l�s��rlj�i�G�rlj��lj���|{t����F5ljpupu}��4nuy\��{�� ����{t}*�jlj�t��vx��}~��q��dnuy\�*y\��lj��p �� lf{E�x��s��`ljpup���{t}�st�rlj���\p �`�i��lj�~�dm��x�Epolj���~���|��>��\��vx}~�����d�9punu��n {;z�ljy�qi�=�rlj�O{�nuzdw\polj�tp ��ljzdz�w ��lf{t�E�4�\�dy�nuy%{t�d���i}~polf{tnuy\��ls���}%}j{t��v�w y\z|{�nu}~y�q\ljs��dm�}~y�s�z�lf{O{��d�t��m�mrlf{�l �4>��\nus�sO{�w\m5��m\nustz�w s�s��ds�{�� ��}~�t�|{�nuz�ljpYljy\m�zd}~���\w {�lf{�nu}~y\ljpYljst�i��z|{ts=}jv�{��\���� ��punu��n {�F5ljy\m�nuy\zdpuw\m\�dsK{��\�Ezd}~yj¡O�dzd{tw\�t�E{t�rlf{=<=ljw\s�stnoljy�C479?�nuy%{t�d���i}~poljy�{�s��4nupupWy\�|���d�Gm n �����t�~��nuy�{t�\nus4punu��n {��
¢�£%¤�¥1¦ ej§ba~k C4ljm\noljp¨qrljs�nusKvxw\y\z|{�nu}~y s�FiC479?KF\��w p {�n �jlj��nolf{t�=nuy%{t�d���i}~polf{tnu}~yW�
^`©�ª�af«[_W¬ £ hjc`h%­�gia�af®u¯�h~g\c~® ¦W° a~kG±\² H ² � F ±\² H�³~´ F ±\² H=µ~¶ Fi³~µ~I��~µ Fi³~µj?�·~· Fi³~µj? ± �

¸;¹ 	%º9»%¼r½�¾�¿GÀ�»5ÁO½;º ¹�ÂUÃBÄ5Å$Æ%Ç�È�ÈxÇbÆ%ÉiÊ�Ë�ÅBÌ'Í�Î�ËxÄ Æ�Ä5Ï1ÇiÐ4Ñ�ÉrÊfÉ'ËxÅ$Ç�ÅBÄ�ÑbË�Ò+Ä5Å�Ï�ËxÇ¨Å�Ó¨Ç¨ÅBÄ`ÔYÕfÏ�Ê�ÆjÃ�ÇWÇWÏ�Ä Ï
Ï�Ç�ÒÖÄ)Ï�Ä%Ê�ÇiÐ�×�É¨Ï�Ë�Ï�ÐÙØBÅ�Æ�Ê�Ë�Ç�Å�Ï'Ú�ÛBÜÙÝ;Þ�ßGÉ�Å�Ñ�Ê�ÃBÄ5Å�ÑbÄ�ÊfÄ%ÕfÒ+Ë�ÅBÄ Ï�Ä�àbÎ�É�Å�Ï�ËxÇ¨Å�Æ%ÇWÄ%á)Æ�Ë�Ä%ÅWÊfÏ'â;ÛãÏ�Ø�ÆjÃ�Ê�Ã�ÉiÊ
Ê�Ã�Ä�ÈxË�ÅBÄ5É�Õ`Æ�Ç¨Ò'×BË�Å�ÉrÊfËxÇ¨Å

ä ÜÙÝ;Þ1åçæè
Û~éGê

â Û Ú Û ÜÙÝ9Þ

ÏfÉrÊ�Ë�Ï�Ô�Ä5ÏÖÉiÈ�È�Ê�Ã�ÄëÆ�Ç�ÅYÏdÊfÕfÉ�ËxÅWÊfÏ5ìîí�Ç�ÕÖÒ�ÉiÅ[ïðÆjÃBÇ¨Ë�Æ%Ä5Ï+ÇiÐ�Ú Û ÜÙÝ9Þ~ßEË�ÅWÊ�Ä%ÕfÎ;Ç�È�ÉrÊ�Ë�Ç�ÅîË�ÏÖÌ¨Ø�ÉiÕjÉiÅWÊfÄ%Ä5ÑñÊ�Çò×;Ä
ÅBÇ¨Åbó�Ï�Ë�ÅBÌ�ØBÈ�ÉiÕ�ô�Ã�Ä%ÅBÄ5õ�Ä%Õ�ÊfÃBÄ'ÑBÉiÊfÉ�Î;Ç�Ë�ÅWÊfÏ`É�Õ�Ä�ÑBË�Ï�Ê�Ë�Å�Æ~Ê ì�ÂUË�ÊfÃëÆ�Ä%Õ�ÊfÉ�ËxÅãÎ;Ç�Ë�ÅWÊ�ÑbË�ÏdÊfÕ�Ë�×BØbÊfËxÇ¨Å�Ï%ÓYË�Ê�ÒÖÉ\ï
ÐÙØBÕ�Ê�ÃBÄ5Õ�ÒÖÇ¨Õ�Ä�×YÄ�ÎYÇWÏ�Ï�Ëx×�ÈxÄ�Ê�Ç+ÆjÃBÇ[Ç¨Ï�Ä`×�É�Ï�Ë�ÏEÐÙØBÅYÆ~Ê�Ë�Ç�ÅYÏ*ÊfÃ�ÉrÊ�Î;Ç¨ÏfÏ�Ä Ï�Ï1Ï�Ç¨Ò+Ä�Ç�Õ�Ê�ÃBÇ¨Ì�Ç¨Å�ÉiÈ�Ë�Êdï�ÎBÕfÇ�Î;Ä%Õ�Ê�Ë�Ä5Ï5Ó
Ä�ì Ì�ì�ÓYí�Ç�ØBÕfË�Ä%Õ�ÒÖÇbÑbÄ Ï`Ç�ÅëÉ)ÎYÄ5Õ�Ë�ÇbÑbË�Æ�ËxÅWÊ�Ä5Õ�õrÉ�ÈtÓYÇ�Õ�ö1Ã�Ä%×[ïbÏ�ÃBÄ5õ�Î;Ç�È�ï[ÅBÇ�ÒÖË�ÉiÈ�Ï`Ç�ÅëÉ�Ô�ÅBËxÊ�Ä�Ë�ÅWÊ�Ä%ÕfõrÉiÈ�ì�÷|Å
ÒÖÇ�ÕfÄ)ÊfÃ�ÉiÅ"Ç�ÅBÄãÑbË�ÒÖÄ%Å�Ï�ËxÇ¨Å�Ó�ÊfÃBÄ�Ï�ËxÊ�Ø�ÉiÊ�Ë�Ç�ÅîË�Ï+õ�Ä5Õ�ï�ÑbËxø9Ä%ÕfÄ%ÅWÊ5ìðù�Ã�Ä%ÕfÄ$ÅBÇ�È�Ç�ÅBÌ¨Ä%Õ+Ä�àbË�Ï�Ê�ÉiÅ[ï�×�É�Ï�Ë�Ï
ÐÙØBÅ�Æ�Ê�Ë�Ç�Å�Ï+Ú Û ÜOÝ Þ�Ï�Ç!Ê�Ã�ÉiÊ+Å�Ç�Åbó|Ï�Ë�ÅBÌ¨ØBÈ�É�Õ�ËxÊdïúÐÙÇ�ÕÖËxÅWÊfÄ%ÕfÎYÇ¨È�ÉiÊ�Ë�Ç�ÅðÆ5ÉiÅñ×;Ä$Ì¨Ø�ÉiÕjÉiÅWÊfÄ%Ä5Ñ�ÐÙÇ�Õ+Ò+Ç¨Õ�Ä�Ê�Ã�É�Å
Í!å3û�Ñ�ÉrÊfÉ+Î;Ç�Ë�ÅWÊ�ü�û�ý�ì�ù�ÃBÄ�þ`ÿ�íðÉ�ÎBÎBÕfÇ¨É�ÆjÃ
Æ�Ë�ÕfÆ%ØBÒ'õ¨Ä%ÅWÊfÏ�ÊfÃBË�Ï`ÎBÕfÇ�×BÈ�Ä%Ò ×Wï�ÐÙÇ�È�ÈxÇrô�Ë�ÅBÌ�É�Ï�Ç�ÒÖÄ%ô�Ã�ÉiÊ
ÑbËxø;Ä5Õ�Ä5ÅWÊ�ÏdÊfÕfÉiÊ�Ä%Ì¨ï�ì ÷|ÅYÏdÊfÄ5É�Ñ"Ç�Ð�Ø�Ï�Ë�ÅBÌñÉ�Ï�Ä � ØBÄ%Å�Æ%ÄãÇiÐ)Ü Êdï[ÎBË�Æ%É�ÈxÈ�ïðË�Å�Æ�ÕfÄ5É¨Ï�Ë�ÅBÌ¨Èxï�ÇWÏ�Æ%ËxÈ�È�ÉiÊ�Ç¨Õ�ïBÞ�×�É�Ï�Ë�Ï
ÐÙØBÅ�Æ�Ê�Ë�Ç�Å�Ï`Ê�Ã�ÉiÊ�É�Õ�Ä�Ë�Å�ÑbÄ5ÎYÄ5Å�ÑbÄ%ÅWÊ�ÇiÐ=Ê�ÃBÄ�ÑBÉrÊjÉ�ÎYÇ¨ËxÅWÊ�È�ÇbÆ%ÉiÊ�Ë�Ç�Å�Ï�Ý Û Ó;Ç�ÅBÄ�ØYÏ�Ä Ï�ËxÅYÏdÊfÄ5É�Ñ
ÊfÕfÉ�Å�Ï�È�ÉiÊ�Ä5Ï`ÇiÐ
Ç�Å�Ä�Ï�Ë�ÅBÌ�È�Ä�ÅBÇ�Åbó�Ç¨ÏfÆ�Ë�È�È�ÉiÊ�Ç�Õfï+ÐÙØBÅ�Æ�Ê�Ë�Ç�Å���Ü���Ý �%Þ��

ä ÜOÝ ÞEå æè
Û~éGê

â Û �GÜ��~Ý 	�Ý Û �%Þ�ß Üdû¨ìxû\Þ

ô�ÃBÄ5Õ�Ä
���
��Ë�Ï�ÊfÃBÄ�ÏdÊjÉiÅ�Ñ�ÉiÕjÑ��EØYÆ�È�Ë�ÑbÄ ÉiÅ
õ�Ä Æ~Ê�Ç¨Õ�ÅBÇ�ÕfÒãì=ù�Éi×�ÈxÄÖû�ì�û�Ï�Ã�Çrô`Ï�É�ÐÙÄ5ôZÇ�Ð4Ê�Ã�Ä�Ò�É�ÅWï$ÆjÃBÇ�Ë�Æ�Ä Ï
É\õrÉiË�È�É�×BÈ�Ä*ÐÙÇ¨Õ��GÜ��iÞ�����àbË�Ï�Ê�Ä5Å�Æ�Ä�É�Å�Ñ'Ø�ÅBË � ØBÄ5ÅBÄ5ÏfÏ=ÇiÐ;Ê�Ã�Ä�ËxÅWÊ�Ä5Õ�Î;Ç�È�ÉiÅWÊjÏ ä ÜOÝ Þ=É�Õ�Ä�ÑbË�Ï�Æ%Ø�Ï�Ï�Ä5Ñ'ÐÙÇ�Õ*Ä�àBÉiÒÖÎBÈ�Ä
Ë�Å ü �bÓ��bÓ��iý�ì�í�Ç�Õ�ÉiÈ�È=Ê�Ã�Õ�Ä5Ä)ÆjÃBÇ�Ë�Æ�Ä Ï�ÇiÐ�Ï�ÒÖÇ[ÇiÊfÃú×�É¨Ï�Ë�Ï�ÐÙØBÅYÆ~Ê�Ë�Ç�ÅYÏ�ÈxË�Ï�Ê�Ä5Ñ ÜO÷���Ó�����Ó �!��Þ~ÓKÊfÃBÄ5Ï�Ä)ÉiÕfÄ
Ä%ÅYÏ�ØBÕfÄ5ÑîÐÙÇ¨Õ)ÉiÕf×BË�ÊfÕfÉ�Õ�ï�Î;Ç�Ë�ÅWÊ�ÑbË�ÏdÊfÕ�Ë�×BØbÊfËxÇ¨Å�Ï%ìZù4Ç�Ä5Å�Ï�Ø�Õ�Ä
Ê�Ã�Ä5Ï�ÄãÐÙÇ�Õ�ÊfÃBÄ�ÎBË�Ä5Æ�Ä5ô�Ë�Ï�ÄëÏ�Ò+Ç[Ç�Ê�Ã ×�É�Ï�Ë�Ï
ÐÙØBÅ�Æ�Ê�Ë�Ç�Å�Ï`ÈxË�ÏdÊfÄ5ÑKÓGÜdû�ì�û Þ1Ò�É\ï)ÕfÄ � ØBË�Õ�Ä�Ï�Ç�ÒÖÄ�ÒÖÇ[ÑBË�ÔYÆ5ÉrÊfËxÇ¨Å�Ï�ü �\ý�ì

D#" y\n ���d��stn { ��}jv%$9}~pu}~��ljm\}\FiI��d�rlj�O{����dy�{�}jv�H�� �\punu�dm�&�lf{t�\�d�`lf{�nuzds�F�µ~·~³ " $K7�Fr79}~w\pum\�d��F'$�A�¶~�~´~��( F " X5Hñ��v�}~�ty*)qi�d���,+�zd}~pu}~��ljm\}\� �dm\wr�|�Y>��\�G�K}~�t����ljsKstw\�\�i}~�t{t�dm�q��`:�X5?+�~��ljy%{ts�I-&�X,).(~¶ ² �0/jµ ² �21�NO<=C489�|F I-&�X,) �~�0/j´~� ± ¶ Frljy\m�q%�l�?iljzdw\p { ��?r�dpupu}��4s��\nu�`vx��}~� " y\n ���d��stn { �`}jv3$K}~pu}~��ljm\}�lf{G79}~w\pum\�d���
Q " y\n ���d��stn { �!}jv4$9}~pu}~��ljm }\F�I��d�rlj�O{����dy�{+}jv�H�� �\punu�dm5&�lf{�� ���`lf{tnuzds�F�µ~·~³ " $K7�FE79}~w\pum\�d��F6$�A.¶~�~´~��( F " X%H���G�tnu�~�%{t�,+�zd}~pu}~��ljm\}\� �dm\wr�|�;>4� �=�K}~������ljs4s�w\� ��}~�O{��dm�q%��:=X%?��~��ljy�{�I7&�X,).(~¶ ² �0/jµ ² �81=NO<=C�8K���
]9" �\�\s�ljpol " y\n ���d�ts�n { ��FBN y vx}~���`lf{tnu}~y+>b�dz��\y\}~pu}~�j��F;I��d�rlj�t{t���dy%{1}jv�X5zdnu�dy%{tn :rz;$K}~��� w {�nuy �\F;79}9<�´~´0/5FKX58=)�/jµ ² �~µ

" � �\s�ljpol F~X%�K�dm\�dy��xqi�d{O{t��+�n {�� w\wW� st���|��>��\�;�K}~�t����ljsbstw\�\�i}~�t{t�dm1q��*l4�i}~sO{�m\}%z|{�}~��ljp\�~��ljy�{bvx��}~�!X5>�NÙ:G>�F�>��\��X%�K�dm\nust�?r}~w\y\m\lf{�nu}~y*v�}~�bN y�{��d�tyrlf{�nu}~y\ljp>$9}5}~�i�d��lf{tnu}~y�nuy*C���st��lj��z���ljy\m�P4nu�~�\�d�b8;m\w z�lf{tnu}~yWF%ljy\m*q��*lG�~��ljy�{bvx��}~�ë>��\��X%�K�dm\nust�C���st��lj��z���$K}~w y\zdnup��



û*��� H����;8;:�I�N��!$��\NÙ:G>�8;C��9A�V[H=:4>�X�NÙ:ë>GP48)V[N.&�N >!A�?�?BV[HY>ëC479?YX
�
	���
ë½�������� Á�����¿Gº�Ài» ÁO½;º ��Ü.�iÞ
��Á�
[À�
���Á���
����ñ½�½Y» �î���+0��
! ËxÄ Æ�Ä5ô�Ë�Ï�Ä�Î;Ç�È�ï[ÅBÇ�ÒÖË�ÉiÈEÜtþ

æ
Þ " ��" æ ß�Í�ÇbÑBÑ

ù�Ã�ËxÅ ! È�ÉrÊfÄ$#[ÎBÈ�ËxÅBÄ)Ütù ! #
æ
Þ " ��" æ È�Å �rß�ÍúÄ5õ�Ä5Å

	%º�%=ºGÁO» 
'&(	)� �ñ½4½�»��ð���+0��
�ëØBÈ�ÊfË � Ø�É¨ÑbÕfË�ÆÖÜ��!��Þ * û,+ Ü(- �rÞ/.
÷|Å[õ¨Ä%ÕjÏ�Ä � Ø�É�ÑbÕjÉrÊfË�Æ+ÜÙ÷���Þ êê/0�132/465(7
��É�Ø�ÏfÏ�Ë�ÉiÅ�Ü ����Þ 8:9 1;2/4<5 7

=�>@?BA6CEDGFHDI:JLKNMPOQJRKNKNJRSUT VXW�YZMQ[X\�]G[R^;]RT`_a]RYQ^;Y�bQW�S@O/cd^eJRSUY

ù�ÃBÄ�ÎBË�Ä5Æ�Ä5ô�Ë�Ï�Ä�Ï�ÒÖÇ[ÇiÊfÃ ��Ü.�iÞ~Ó;Ï�Ø�ÆjÃ$É�Ï�Æ�ØB×�Ë�Æ5Ï1É�Å�Ñ�ù ! #�ô�Ë�ÈxÈ�ÓbÉ�Ï1Ê�ÃBÄ�Å[ØBÒ'×;Ä%Õ�Ç�ÐGÑBÉrÊjÉ�Î;Ç�Ë�ÅWÊfÏ�Ë�Ï
Ë�Å�Æ�ÕfÄ5É¨Ï�Ä ÑKÓ[Ì�Ë�õ�Ä�ÉiÅ$É�ÈxÌ¨Ä%×BÕjÉiË�Æ`ÕjÉrÊfÄ�ÇiÐGÆ%Ç�Å[õ�Ä5Õ�Ì¨Ä%Å�Æ%Ä�Ü ÊfÇ�É�Ï�ÒÖÇWÇ�Ê�Ã$ÐÙØBÅ�Æ�Ê�Ë�Ç�ÅYÞ�ìEù�ÃBÄ�ÕfÉiÊ�Ä�Õ�ÄGf�Ä5Æ�ÊfÏ�Ê�Ã�Ä
Ï�Ä%õ�Ä5Õ�ËxÊdïãÇiÐ1Ê�ÃBÄ�Ë�Õ�ÕfÄ%Ì¨ØBÈ�ÉiÕfË�Êdï
ÇiÐ �GÜ��iÞ�ÉrÊ�Ê�Ã�Ä+Ç¨Õ�Ë�Ì�Ë�Å�Ó�É�Å�Ñ!ËxÊ�Êdï[ÎBË�Æ%ÉiÈ�È�ï�ËxÅ�Æ%Õ�Ä É�Ï�Ä5Ï�ô�Ë�ÊfÃ�Ê�ÃBÄÖÅ[ØBÒ'×;Ä%Õ
ÇiÐ�Ï�ÎYÉ�Æ�ÄÖÑbË�ÒÖÄ%Å�Ï�ËxÇ¨Å�ÏÖü grý�ì�÷|Å�Æ%Ç�ÅWÊ�ÕjÉ�Ï�Ê�ÊfÇ
Ê�ÃBË�Ï%Ó�Ê�ÃBÄÖË�ÅbÔ�ÅBËxÊ�Ä5Èxï!Ï�ÒÖÇ[ÇiÊ�Ãòþ`ÿ�í=Ï�ÇiÐ Ê�Ä5ÅúÈ�Ä5É¨ÑëÊfÇ
Ï�Î;Ä5Æ~ó
Ê�ÕjÉiÈEÆ%Ç�Å[õ�Ä5Õ�Ì¨Ä%Å�Æ%Ä
ÜOô�ÃBÄ%ÅòÎBÕfÇ�Î;Ä%Õ�ÉiÊ�ÊfÄ%ÅWÊ�Ë�Ç�ÅòË�Ï�Î�ÉiË�ÑúÊ�Ç�×;Ç�ØBÅYÑBÉiÕfïëÄ�ø9Ä5Æ�ÊfÏjÞ~Ó�Ëtì Ä�ì�hÖÜ�8:9�iZj6kGl�mZn oqpWÞ�ÜÙÇ¨Õ
hÖÜ�8:9�iZj<k l�mQn oqp 7 ÞEË�Å$Æ5É�Ï�Ä�ÇiÐ-���Zþ`ÿ�í=ÏjÞEô�ÃBÄ5Õ�Äsr�Ë�Ï�Éut Êdï[ÎBË�Æ%ÉiÈav[ÑbË�Ï�ÊfÉ�Å�Æ�Ä�×;Ä�Êdô�Ä%Ä%Å�ÅBÄ%Ë�Ì�Ã[×;Ç�ÕfËxÅBÌ+ÑBÉrÊjÉ
È�Ç[Æ5ÉrÊfËxÇ¨Å�Ï�ü wBÓ�x[Ó�yiý�ì

ù�ÃBÄ�õ\É�ÈxØ�Ä'ÇiÐ*Ê�ÃBÄ+Ï�Ã�É�ÎYÄ�Î�ÉiÕjÉiÒÖÄ%Ê�Ä%ÕX-�ËxÅ!Ê�ÃBÄÖÏ�ÒÖÇ[ÇiÊfÃ!þ`ÿ�í=Ï�ô�Ë�È�ÈGË�Åzf�ØBÄ5Å�Æ�Ä�Ê�Ã�Ä+Æ%Ç�Å�Ï�ÊfÉ�Å¨ÊjÏ`Ë�Å
Ê�Ã�Ë�Ï�Ä5Ï�Ê�Ë�Ò�ÉrÊfÄ�ì �ëÉiÅ[ï�Ï�Ê�Ø�ÑbË�Ä5Ï�Ã�É\õ¨Ä`×;Ä%Ä%Å
ÑbÄ%õ¨ÇiÊfÄ5ÑÖÊfÇ�Ä%à[Î;Ä%ÕfË�Ò+Ä5ÅWÊfÉiÈ�È�ï+Ä ÏdÊjÉi×BÈ�Ë�Ï�ÃBË�ÅBÌ+Ï�ØBËxÊfÉ�×BÈ�Ä�õrÉiÈ�ØBÄ5Ï
ÇiÐ,-�ÐÙÇ�Õ�ÑbËxø;Ä5Õ�Ä5ÅWÊ�Ï�ËxÊ�Ø�ÉiÊ�Ë�Ç�Å�ÏÖü {BÓ�û �BÓ�û�û~ý�ì ��È�ÊfÃBÇ�ØBÌ¨Ã�Ï�Ò�ÉiÈ�È=×BØbÊ�ÅBÇ�ÅBóa|5Ä%ÕfÇ�õrÉiÈ�ØBÄ5Ï�Ç�Ð}-�Ø�Ï�Ø�É�ÈxÈ�ïëÉiÕfÄ
Ç�ÎBÊ�Ë�ÒÖÉ�ÈtÓ�Ê�ÃBÄ�ÈxË�ÒÖË�Ê�ÇiÐ�fYÉrÊ�ÕfÉ¨ÑbË�É�ÈKÐÙØBÅ�Æ�Ê�Ë�Ç�Å�Ï+Ü�-E~��¨Þ�ÃYÉ�Ï`ÕfÄ5Æ%Ä%ÅWÊ�È�ï�×;Ä%Ä5Å�ÐÙÇ�Ø�Å�Ñ
Ê�Ç)ÃYÉ\õ�Ä�ÉÖÅ[ØBÒ'×;Ä%Õ
ÇiÐ=Ë�Å¨ÊfÕ�Ë�Ì�Ø�ËxÅBÌ�ÐÙÄ5ÉiÊ�ØBÕfÄ5Ï �

� íBÇ¨Õ�ÉiÕf×BË�ÊfÕfÉ�Õ�Ë�È�ïãÏ�Î�É¨Æ�Ä5ÑúÑBÉrÊjÉ
ËxÅ"û�óZ�'Ó;ÊfÃBÄ�ÈxË�ÒÖË�ÊfËxÅ�Ì
Ë�ÅWÊ�Ä5Õ�Î;Ç�È�ÉiÅWÊ�Ø�Ï�ØYÉiÈ�Èxï!É�Ì�ÕfÄ%Ä Ï�ô�ËxÊ�Ã��4Éió
Ì�ÕjÉiÅ�Ì�Ä�v Ï�ËxÅWÊ�Ä5Õ�Î;Ç�È�ÉrÊfËxÇ¨ÅúÎ;Ç�È�ï[ÅBÇ�ÒÖË�ÉiÈ`üxû*� ý�ìÖ÷|ÅòÃBËxÌ¨ÃBÄ%Õ�óZ�'Ó;Ê�Ã�Ä�ÈxË�ÒÖË�ÊfËxÅBÌ�Ë�ÅWÊ�Ä5Õ�Î;Ç�È�ÉiÅWÊ)ÜÙô�ÃBÄ5Å
ËxÊ�Ä%àbË�Ï�ÊfÏjÞ1ô�ËxÈ�È�ÉiÌWÉiË�Å)×YÄ�É+È�Çrô@ÑbÄ%Ì¨Õ�Ä5Ä�Ò�ØBÈ�ÊfËxõrÉ�Õ�Ë�ÉrÊfÄ�Î;Ç�È�ï[ÅBÇ�ÒÖË�ÉiÈ�ì=ù�Ã�Ë�Ï�ÒÖÄ5É�Å�Ï1Ê�Ã�ÉiÊ`þ`ÿ�í�Ï
Æ%É�Åñ×;Ä
ÉëÊ�Ç[Ç�È1ÐÙÇ�Õ�Ì�Ä%Å�Ä%ÕjÉiÈ�Ë;|5ËxÅBÌYÓ�Ê�Ç!Ë�ÕfÕ�Ä5Ì�ØBÈ�ÉiÕ�Ì¨Õ�Ë�ÑBÏ+ÉiÅ�ÑðÑbÇ�Ò�ÉiË�Å�Ï5Ó=Ê�ÃBÄ�t Æ%È�É¨Ï�Ï�Ë�Æ%ÉiÈavGÏ�Î;Ä5Æ~ó
Ê�ÕjÉiÈ�ÒÖÄ�ÊfÃBÇbÑBÏÖÜÙô�ÃBË�ÆjÃ�Êdï[ÎBË�Æ%ÉiÈ�È�ïãÉ�Õ�Ä'×�É�Ï�Ä5Ñ�Ç¨Åðû%óQ� ÃBË�Ì�Ãbó�Ç�ÕjÑbÄ%Õ�ÎYÇ¨Èxï[ÅBÇ¨Ò+Ë�ÉiÈ�Ë�Å¨ÊfÄ%ÕfÎYÇ¨È�É�ÅWÊfÏ5Ó
Æ~ÐdìGü�û*�\ý Þ�ì

� #[Ò�ÉiÈ�È�õ\É�ÈxØ�Ä5Ï�ÇiÐ�-�Ã�É\õ¨Ä�×YÄ5Ä%Å!ÐÙÇ�ØBÅ�ÑëÊ�Ç$ïWË�Ä%È�Ñëõ¨Ä%Õfï
É¨Æ%Æ%ØBÕfÉiÊ�Ä�ÕfÄ5Ï�ØBÈxÊfÏ�ô�ÃBÄ%ÅúËxÅWÊfÄ%ÕfÎYÇ¨È�ÉiÊ�Ë�ÅBÌ
Ï�Ò+Ç[Ç�Ê�ÃÖÐÙØBÅ�Æ�Ê�Ë�Ç�Å�Ï�ü�û �rý�ÓWÏ�Ç�È�õ[ËxÅBÌ�Ä5ÈxÈ�ËxÎBÊ�Ë�Æ ! �;�*ÏEô�Ë�ÊfÃ)þ`ÿ�í�Ï�ü�ûBg ý�ÓWÉ�Å�Ñ�ÉiÎBÎ�Õ�Ç\àbË�ÒÖÉiÊ�Ë�ÅBÌ�ÑBÉrÊjÉ
Ç�Å
È�Çrô�ó�ÑbË�ÒÖÄ%Å�Ï�Ë�Ç�Å�É�È;Ò�É�ÅBË�ÐÙÇ¨È�Ñ�Ï�ô�Ë�ÊfÃBË�Å
Ã�ËxÌ¨Ãbó�ÑBËxÒÖÄ%ÅYÏ�Ë�Ç�Å�É�È�Ï�ÎYÉ�Æ�Ä Ï�ü�û�w\ý�ì

� ù�ÃBÄ'ÑBËxÕfÄ5Æ�Ê�ÒÖÄ�ÊfÃBÇbÑ�ÇiÐEÏ�Ç�È�õWË�ÅBÌÖÐÙÇ¨Õ`Ê�Ã�Ä�þ`ÿ�í"ËxÅWÊfÄ%ÕfÎYÇ¨È�É�Å¨Ê`õ[Ë�ÉÖÊ�Ã�Ä'Ä�àbÎ�É�Å�Ï�ËxÇ¨ÅãÆ%Ç[Ä�á)Æ�Ë�Ä%ÅWÊfÏ
â;Û�Ë�ÅðÜdû¨ìxû\Þ�×;Ä5Æ�Ç¨ÒÖÄ5Ï�Ä�à[Ê�ÕfÄ%ÒÖÄ%È�ï
ËxÈ�È�ó|Æ�Ç¨Å�ÑbËxÊ�Ë�Ç�ÅBÄ ÑëÉ�ÏX-�~��úü x5ý�ì��`Çrô�Ä%õ�Ä5Õ5ÓYÕ�Ä Æ�Ä5Å¨ÊfÈxï�É�Å[Øbó
ÒÖÄ%ÕfË�Æ5ÉiÈ�Èxï�ÏdÊjÉi×BÈ�Ä`ÉiÈ�Ì�Ç¨Õ�ËxÊ�ÃBÒ Ã�É�Ï�×;Ä%Ä5Å+ÐÙÇ�ØBÅ�Ñ+ÊfÃ�ÉrÊEÈ�ÉiÕfÌ�Ä5Èxï'Çrõ�Ä%ÕjÆ�Ç¨ÒÖÄ5Ï4Ê�ÃBË�ÏEË�ÈxÈxó|Æ�Ç�ÅYÑbË�ÊfËxÇ¨ÅBË�ÅBÌ
ÎBÕfÇ�×BÈ�Ä%Ò É�Å�Ñ!É�ÈxÈ�Çrô`Ï�ÐÙÇ�Õ�Ê�ÃBÄ�Ï�ÊfÉi×�ÈxÄÖÆ�Ç¨Ò+Î�ØbÊfÉiÊ�Ë�Ç�Å!Ç�ÐEÊ�Ã�Ä+þ`ÿ�íUË�ÅWÊ�Ä5Õ�Î;Ç�È�ÉiÅWÊfÏ�ÐÙÇ�Õ�ÊfÃBÄ'ÐÙØ�ÈxÈ
ÕjÉiÅBÌ¨Ä�Ç�Ð�-úüxû,�rý�ì �`ÈxÊ�ÃBÇ¨ØBÌ�ÃúÊ�ÃBÄ�Î�Õ�Ä Ï�Ä5Å¨Ê�ÉiÈ�Ì�Ç¨Õ�ËxÊ�Ã�Ò ÉiÎBÎ;Ä5É�ÕfÏ�Ê�Çã×;Ä�ÈxË�ÒÖË�ÊfÄ5Ñ!Ê�ÇãÕfÄ%È�ÉrÊ�Ë�õ�Ä5Èxï
Ï�ÒÖÉ�ÈxÈYÑBÉrÊjÉ�Ï�Ä%ÊfÏ5Ó�ËxÊ1ÏdÊfËxÈ�ÈYÑBÄ%ÒÖÇ�Å�Ï�Ê�ÕjÉrÊfÄ5Ï�ÊfÃ�ÉrÊEÊfÃBÄ`Ë�ÈxÈYÆ�Ç�ÅYÑbË�ÊfËxÇ¨ÅBË�ÅBÌ�Ë�ÏEÅBÇiÊ*Ë�Å)ÉiÅ[ï�ô�É\ï�Ë�ÅWÊ�ÕfËxÅbó
Ï�Ë�Æ1Ê�Ç�þ`ÿ�í!ËxÅWÊ�Ä5Õ�Î;Ç�È�ÉrÊfËxÇ¨Å�Ór×BØbÊEÇ¨ÅBÈ�ï'ÉiÅÖÉiÕ�Ê�ËxÐOÉ�Æ�Ê=Ç�Ð;Æ%Ä%Õ�ÊfÉiË�Å+ËxÒÖÎBÈ�Ä%ÒÖÄ%ÅWÊjÉrÊ�Ë�Ç�ÅYÏ%ì-� ÎYÄ5Õ�ÐÙÄ Æ~ÊfÈxï
Ï�ÊfÉi×�ÈxÄ�É�ÈxÌ¨Ç�ÕfË�ÊfÃBÒ ÐÙÇ¨Õ�É�ÅWï�Å[ØBÒ'×;Ä%Õ�ÇiÐ`Î;Ç�Ë�ÅWÊfÏ�Ò�É\ï�õ�Ä5Õ�ïúô1Ä5ÈxÈ1×YÄ�ÐÙÄ5É�Ï�Ë�×BÈxÄ¨ìë÷|ÅñÉiÅ[ïòÆ%É¨Ï�Ä¨Ó
þ`ÿ�í�Ë�ÅWÊ�Ä%ÕfÎ;Ç�È�ÉiÅWÊfÏ�×�É¨Ï�Ä Ñ�Ç¨Å�ØBÎ
Ê�Ç�É�Õ�Ç¨ØBÅ�Ñëû�����ÑBÉrÊjÉ�Î;Ç�Ë�ÅWÊfÏ�ÜOËxÅ �\óZ���bÒÖÇ¨Õ�Ä�ËxÅ
ÃBË�Ì�ÃBÄ5Õ�óZ��Þ
Æ%É�Å�ÉrÊ�ÎBÕfÄ5Ï�Ä%ÅWÊ�×YÄ�Ä�àbÎBÈ�Ç�ÕfÄ5ÑúÅWØ�Ò+Ä5Õ�Ë�Æ%É�ÈxÈ�ï�ÐÙÇ¨Õ�ÉiÈ�ÈEõrÉiÈ�ØBÄ5Ï�Ç�Ð,-bÓGËxÅ�Æ%ÈxØYÑbËxÅ�Ì�ËxÅòÊfÃBÄ�ÈxË�ÒÖË�Ê�ÇiÐ
-�~��Bì

÷|ÅÖõ�Ä5Õ�ï'Ï�Î;Ä5Æ�Ë�ÉiÈYÆ%É�Ï�Ä5Ï�ÑBËxõ¨Ä%ÕfÌ�Ä%ÅYÆ�Ä�Æ%É�Å�ÇbÆ%Æ%ØBÕEô�ÃBÄ5Å�-�~���Ó¨É�Ï=ô�É�Ï�ÔYÕfÏ�ÊEÅBÇiÊfÄ5Ñ+Ë�Åãüxû*�\ý�ÐÙÇ�ÕEÉ�Æ5É�Ï�Ä
ô�ÃBÄ5Å�ÉiÈ�ÈiÊ�Ã�Ä*ÑBÉrÊjÉ�Î;Ç�Ë�Å¨ÊjÏ�ô�Ä%ÕfÄ�Ì�Ë�õ�Ä5Å�Ç¨Å�É�Ô�ÅBËxÊ�Ä�ö�ÉiÕ�Ê�Ä5Ï�Ë�ÉiÅ�Ì�ÕfË�Ñ�ì��`Çrô�Ä%õ¨Ä%Õ Ó�ÐÙÇ�ÕGÕfÉ�Å�ÑbÇ¨Ò+È�ï�ÏfÆ%ÉiÊ�ÊfÄ%ÕfÄ5Ñ
ÑBÉiÊfÉBÓ;ÊfÃBÄ%ÕfÄ�ÃYÉ�Ï�ÅBÄ%õ¨Ä%Õ�×YÄ5Ä%ÅëÐÙÇ¨ØBÅ�ÑúÉiÅ!Ë�Å�Ï�ÊfÉ�Å�Æ�Ä�ËxÅúô�ÃBË�ÆjÃ!Ê�ÃBÄÖþ`ÿ�í Ë�Å¨ÊfÄ%ÕfÎYÇ¨È�É�ÅWÊ�ÐOÉiË�È�Ï�ÊfÇ�Ä%à[Ë�Ï�Ê�Ë�Å
Ê�Ã�Ä�È�ËxÒÖËxÊ�Ç�Ð�-�~���ì���ÅBÄ�ÇiÐ9Ê�Ã�Ä�Ì¨Ç¨ÉiÈ�Ï�Ç�ÐKÊ�ÃBË�Ï*ÎYÉiÎ;Ä%Õ*Ë�Ï*Ê�Ç�ÊfÕ�ï+ÊfÇ'Ï�Ã�Ä5Ñ�ÒÖÇ�ÕfÄ`È�ËxÌ¨ÃWÊ1Ç�ÅÖÊfÃBÄ�Å�ÉrÊfØBÕ�Ä�ÇiÐ
Ï�Ø�ÆjÃ�Ä�àBÆ�Ä5ÎbÊ�Ë�Ç�ÅYÉiÈYÏ�ËxÊ�Ø�ÉiÊ�Ë�Ç�Å�Ï5ì���Å�Ä���Ä5ï�Ê�Ç[Ç¨È�ÐÙÇ¨Õ�Ê�Ã�ÉiÊ1Ë�Ï�ÊfÃBÄ�Ï�ËxÒÖÎBÈ�Ä�Æ%ÈxÇWÏ�Ä Ñ[ótÐÙÇ¨Õ�Ò Ä�àbÎBÕfÄ5ÏfÏ�Ë�Ç�Å+ÐÙÇ¨ÕEÊ�Ã�Ä



H����;8;:�I�N��!$��\NÙ:G>�8;C��9A�V[H=:4>�X�NÙ:ë>GP48)V[N.&�N >!A�?�?BV[HY>ëC479?YX û*�Bû
þ`ÿ�í�Ë�ÅWÊ�Ä%ÕfÎ;Ç�È�ÉiÅWÊ=Ê�Ç�Æ%É�ÕfÑbË�Å�É�È[Ñ�ÉrÊfÉ+ÜÙÄ � Ø�ÉiÈ[ÊfÇ�Ç¨ÅBÄ�ÉrÊ�Ç�Å�Ä1ÅBÇbÑbÄ�Î;Ç�Ë�ÅWÊ5Ó¨É�Å�ÑE|%Ä%ÕfÇ�ÉrÊ=Ê�ÃBÄ�Ç�Ê�ÃBÄ5ÕfÏjÞ4Ê�Ã�ÉiÊ
Ë�Ï�Ì¨Ëxõ¨Ä%Å�Ë�Å #[Ä Æ~Ê�Ë�Ç�Å!�bì�ù�Ã�Ë�Ï�ÐÙÇ�ÕfÒ'ØBÈ�É�Ë�Ï�ØYÏ�Ä ÑãÊ�Ç
ÑbÄ�ÊfÄ%ÕfÒ+Ë�ÅBÄ'Ê�ÃBÄ�ËxÅWÊ�Ä5Õ�Î;Ç�È�ÉiÅWÊjÏ�Ë�Å�Ê�Ã�Ä'Ä�àBÉ�Ò+Î�ÈxÄ Ï�Ë�Å
#[Ä Æ~Ê�Ë�Ç�Å ��ì�ù�ÃBÄ5Ï�Ä�Ä�àBÉ�Ò+Î�ÈxÄ Ï`Æ%É�Ø�Ï�Ä'Ø�Ï�ÊfÇ)×YÄ Æ�Ç¨Ò+Ä'Î�ÉiÕ�Ê�Ë�Æ�ØBÈ�ÉiÕfÈ�ï)ËxÅWÊfÄ%ÕfÄ5Ï�Ê�Ä5ÑãË�ÅãÊ�Ã�Ä ��ÉiØYÏ�Ï�Ë�É�Å�Ü ����Þ
þ`ÿ�í=Ï%ÓEÐÙÇ�Õ+ô�ÃBË�ÆjÃðô1Ä�ÐÙÇ�ÕfÒ'ØBÈ�ÉrÊfÄ$É!Æ%Ç�Å � Ä Æ~ÊfØBÕ�Ä¨ìò÷|Å #[Ä Æ~Ê�Ë�Ç�Å ��ÓEô�Ä�ÕfÄ%È�ÉrÊfÄ)Ê�Ã�Ä$Ç¨×�Ï�Ä5Õ�õ¨Ä5Ñ�ÐÙÄ ÉrÊ�Ø�Õ�Ä Ï
ÇiÐ�þ`ÿ�íîË�ÅWÊ�Ä5Õ�Î;Ç�È�ÉiÅWÊfÏ�Ê�Ç$Ê�Ã�Ç¨Ï�Ä'ÇiÐEÒ�ØBÈxÊ�Ë�õ\É�Õ�Ë�ÉrÊfÄ'Ë�ÅWÊ�Ä%ÕfÎ;Ç�È�ÉrÊ�Ë�Ç�Å!ÎYÇ¨Èxï[ÅBÇ¨Ò+Ë�ÉiÈ�Ï5ì�Â�Ä+É�È�Ï�Ç$Ï�ØBÒÖÒ�ÉiÕfË;|5Ä
Ï�Ç�ÒÖÄ�Å�Ä%ôZÊ�ÃBÄ5Ç�ÕfÄ�Ê�Ë�Æ%É�È9Õ�Ä Ï�ØBÈxÊfÏ�ÕfÄ%ÌWÉiÕjÑbËxÅ�Ì'È�ËxÒÖËxÊ�Ë�ÅBÌ�ËxÅWÊfÄ%ÕfÎYÇ¨È�É�Å¨ÊjÏ1ÐÙÇ�Õ�Ï�Æ5ÉrÊ�Ê�Ä%ÕfÄ5Ñ
ÑBÉiÊfÉBÓ[ô�ÃBË�ÆjÃ
ô�ËxÈ�È�×;Ä
ÎBÕfÄ5Ï�Ä%ÅWÊ�Ä Ñ�Ë�ÅÖÒ+Ç¨Õ�Ä�ÑbÄ%ÊfÉiË�ÈBÏ�Ä%Î�É�ÕfÉiÊ�Ä%È�ï�ü�ûUx5ý�ì7��È�ÊfÃBÇ�ØBÌ¨Ã�ô�Ä�ÎBÕfËxÒ�ÉiÕfË�Èxï�É�Õ�Ä�ËxÅWÊfÄ%ÕfÄ5Ï�Ê�Ä5Ñ'ËxÅÖÕfÄ5É�ÈWõrÉ�ÈxØBÄ Ï�ÇiÐ
-bÓBÆ�Ç¨Å�Ï�Ë�ÑbÄ5Õ�Ë�ÅBÌ�Æ%Ç�ÒÖÎBÈ�Ä�à)õrÉiÈ�ØBÄ Ï1Ç�Ð -�ÅBÇ�Ê�Ç¨ÅBÈ�ï�ÎBÕ�Çrõ[Ë�ÑbÄ5Ï�É�Ñ�ÑbË�ÊfËxÇ¨Å�ÉiÈ9Ë�Å�Ï�ËxÌ¨Ã¨ÊjÏ%Ó[×BØBÊ�É�È�Ï�Ç'È�Ä5É¨ÑBÏ1Ê�Ç+Ê�Ã�Ä
Ç�Å�Èxï�Æ�Ç¨ÒÖÎBØbÊfÉiÊ�Ë�Ç�Å�É�ÈGÉ�ÈxÌ¨Ç�ÕfË�ÊfÃBÒ ÊfÃ�ÉrÊ�Ë�Ï�É\õrÉiË�È�Éi×BÈ�Ä�ÐÙÇ�Õ
-�~��$ÏdÊfØ�ÑbË�Ä5Ï+ü�û �rý�ì�÷|Å #bÄ5Æ~ÊfËxÇ¨Å gbÓ;ô�Ä'õ�Ä5Õ�ï
×BÕfËxÄGf�ï)ÕfÄ%õ[Ë�Ä%ôUÊfÃBË�Ï�É�ÈxÌ¨Ç�ÕfË�ÊfÃBÒãÓBÉiÅ�Ñ�ô1Ä�ÊfÃBÄ%ÅãØ�Ï�Ä�Ë�Ê�Ê�ÇÖÕfÄ�ó�õ[Ë�Ï�Ë�Ê�ÉiÅYÑ�Ä%àWÊfÄ%Å�ÑãÏ�Ç�ÒÖÄ�ÇiÐ4ÊfÃBÄ�Ä�àBÉ�Ò+Î�ÈxÄ Ï
ÐÙÕfÇ�Ò #[Ä5Æ�Ê�Ë�Ç�Å ��ì!��ÅñÇiÐ ÊfÄ%Å"Æ�Ç�ÅYÏ�Ë�ÑbÄ%ÕfÄ5ÑòõrÉ�Õ�Ë�ÉrÊfËxÇ¨Å�ÇiÐ�Ü�û�ì�û Þ�Ë�Ï ä ÜOÝ Þ�å�� +�� æ Û~éGê â;Û'��Ü���Ý 	�Ý Û �5Þ
Ê�Ç¨Ì�Ä%Ê�ÃBÄ5Õ+ô�ËxÊ�ÃðÊ�ÃBÄ�Æ%Ç�Å�Ï�Ê�ÕjÉiË�ÅWÊ�� æ Û~éGê â;Û�å ��ì ��ØBÕÖ×BÕfËxÄ%Ð�ÏdÊfØ�ÑbïñÇ�Ð`Ê�Ã�Ë�ÏÖË�Å #bÄ5Æ~ÊfËxÇ¨Å)w�ÑbÇ[Ä5Ï+ÅBÇ�Ê
Ï�ØBÌ�Ì¨Ä5Ï�Ê�Ê�Ã�ÉiÊ'Ë�Ê+Çiø9Ä%ÕjÏ�ÉiÅ[ïúÎ�ÉiÕ�Ê�Ë�Æ�ØBÈ�ÉiÕ�É�ÑbõrÉiÅWÊjÉiÌ�Ä Ï�ËxÅñÊ�ÃBÄ)È�Ë�Ò+ËxÊ�Ç�ÐP- ~ ��ì�ù�ÃBÄ�Ô�Å�É�ÈN#[Ä Æ~ÊfËxÇ¨Å)x
Æ�Ç¨ÅWÊfÉiË�Å�Ï�Ï�Ç�ÒÖÄ�Æ�Ç¨Å�Æ�È�Ø�ÑbË�ÅBÌÖÕ�Ä5Ò�ÉiÕ6�[Ï5ì��¹ 
E&t½���
[¾	�q��½Y¼U��
�
���¼U
���� ÁO½;º ��½�¼Ö» ��

���+0MÁtº9» 
W¼B�*½�&��Bº9» ¹�ÂUËxÊ�Ã
ÑBÉrÊjÉ�õrÉiÈ�ØBÄ5Ï
� Û ÉrÊ1È�ÇbÆ%Éió
Ê�Ë�Ç�ÅYÏ�Ý Û ß���å3û�ß��Bß,� �,��ß�Í�ß[Ê�ÃBÄ�þ`ÿ�íðËxÅWÊ�Ä5Õ�Î;Ç�È�ÉiÅWÊ�×;Ä5Æ�Ç¨ÒÖÄ5Ï

ä ÜOÝ Þ*å æè
Û~éGê

â Û ��Ü��jÝ 	úÝ Û ��Þ � Ü �Bìxû\Þ

ù�ÃBÄ�Æ%ÇWÄ%á)Æ�Ë�Ä%ÅWÊfÏ`â;Û+Æ%ÉiÅ
×;Ä�Ç�×bÊjÉiË�ÅBÄ5Ñ$×[ï$Ï�Ç�È�õWË�ÅBÌ�Ê�ÃBÄ�È�Ë�ÅBÄ5É�Õ`Ï�ïbÏ�Ê�Ä%Ò��� � ���� ��� â9êìììâ
æ

���� å
��� ��êììì�
æ

���� ß Ü �Bì �¨Þ

ô�ÃBÄ5Õ�Ä+Ê�Ã�Ä�Ä%ÅWÊ�ÕfËxÄ Ï�ÇiÐ�Ê�ÃBÄÖÒ�ÉrÊfÕ�Ëxà � ÉiÕfÄ ����� � å ��� �� Ý � 	�Ý � ��"! ß$#�å û¨ß,� �,��ß�Í�ß�ß&%ëå û�ß �,�,�%ß�Í ����Ï
ÒÖÄ%ÅWÊ�Ë�Ç�Å�Ä5Ñ�Ë�Å�Ê�Ã�Ä�Ë�Å¨ÊfÕ�ÇbÑbØYÆ~Ê�Ë�Ç�Å4Ó�ÊfÃBË�Ï1È�ËxÅBÄ ÉiÕ�Ï�ïbÏ�Ê�Ä%Ò.Ë�Ï*Ì¨Ø�ÉiÕjÉiÅWÊfÄ%Ä5Ñ�ÊfÇ'×;Ä�ÅBÇ¨Åbó�Ï�Ë�ÅBÌ�ØBÈ�ÉiÕEÐÙÇ�ÕEÊfÃBÄ�÷���Ó
����ÓWÉiÅ�Ñ �!�@þ�ÿ�í=Ï`ÜtÉ�ÏfÏ�Ø�Ò+Ë�ÅBÌ�ÊfÃBÄ�ÑBÉiÊfÉ�È�ÇbÆ%ÉrÊfËxÇ¨Å�ÏEÉ�Õ�Ä�ØBÅ�Ë � ØBÄ\Þ~ì�íBÇ¨Õ*Ï�Ç¨ÒÖÄ�ÇiÊ�Ã�Ä%Õ1ÆjÃ�Ç�Ë�Æ�Ä5Ï=Ç�Ð �GÜ��iÞ~Ó
ËxÊ�Ò�É\ï$×;Ä'Å�Ä5Æ�Ä Ï�ÏfÉiÕfï�ÊfÇ$ÉiØ�Ì�ÒÖÄ%ÅWÊ�Ü �bì�û Þ�ô�ËxÊ�Ã!Ï�Ç�ÒÖÄ�È�Çrô Ç�ÕjÑbÄ%Õ�ÎYÇ¨Èxï[ÅBÇ¨Ò+Ë�ÉiÈ4Ê�Ä5Õ�Ò�Ï�É�Å�ÑëÉ¨ÑBÑbËxÊ�Ë�Ç�Å�É�È
Æ�Ç¨Å�Ï�Ê�ÕjÉiË�Å¨ÊjÏ�ËxÅãÇ�ÕjÑbÄ5Õ1ÊfÇ�Ì�Ø�É�ÕfÉ�ÅWÊ�Ä%Ä�Ê�ÃYÉrÊ�Ü �Bì �¨Þ�Ë�Ï�ÅBÇ¨Åbó|Ï�Ë�ÅBÌ�Ø�È�É�Õ�ÜtÏ�Ä5Ä�ÐÙÇ�Õ`Ä%àbÉ�ÒÖÎBÈxÄ�ü � ýÙÞ~ì')(	*,+.-/*1032/4651487.9;:=<?>@:BA;CEDF>;GHAI>;JK> �iÛ'å3L û C M ��å3û

� 9@JEN,OP:RQHCTS OVU JEN,OXWZY[7VCED\J&O :^]19@G_>;D\J`9aMbJcN1OMP9;:Rdfe&g�hEiRj�klO?<?9;d�OPS

ä ÜÙÝ ÞEå

ÑbÄ%Ê
�����
�'Ü#�jÝ 	úÝ ê �%Þ ��Ü���Ý 	�Ý . ��Þ � �,� ��Ü#�jÝ 	úÝ

æ
��Þ

��Ü��~Ý . 	�Ý ê ��Þ �'Ü��~Ý . 	úÝ . �%Þ � �,� ��Ü��jÝ . 	�Ý
æ
�5Þhhh hhh h h h hhh

��Ü#�jÝ
æ
	�Ý ê ��Þ ��Ü��~Ý

æ
	úÝ . ��Þ � �,� ��Ü��~Ý

æ
	úÝ

æ
�%Þ

� ����
ÑbÄ%Ê

�����
��Ü��~Ý ê 	�Ý ê ��Þ �'Ü��~Ý ê 	úÝ . �%Þ � �,� ��Ü��jÝ ê 	�Ý

æ
�5Þ

��Ü��~Ý . 	�Ý ê ��Þ �'Ü��~Ý . 	úÝ . �%Þ � �,� ��Ü��jÝ . 	�Ý
æ
�5Þhhh hhh h h h hhh

��Ü#�jÝ
æ
	�Ý ê ��Þ ��Ü��~Ý

æ
	úÝ . ��Þ � �,� ��Ü��~Ý

æ
	úÝ

æ
�%Þ

� ����
Ü �Bì �WÞ

mn:B9"9aM ì #bÇ�È�õWË�ÅBÌ Ü �Bì �¨Þ'×[ï"ö1ÕjÉiÒÖÄ5Õ v Ï'ÕfØBÈ�Ä�ÉiÅ�Ñ"Ï�Ø�×�ÏdÊfË�ÊfØbÊ�Ë�ÅBÌòË�Å¨ÊfÇUÜ �bì�û Þ�È�Ä5É¨ÑBÏ%Ó1ËxÅ � Ø�Ï�Ê�ÉúÐÙÄ%ô
È�ËxÅBÄ Ï�Ç�Ð*ÉiÈ�Ì�Ä5×BÕfÉ�ÓbÊ�Ç�Ü �Bì �WÞ~ìX��Çrô1Ä5õ�Ä%Õ ÓBÊfÃBÄ'Ä É�Ï�ËxÄ ÏdÊ�ÑbÄ%ÒÖÇ�ÅYÏdÊfÕfÉiÊ�Ë�Ç�Å�Ë�Ï`ÎBÕfÇ�×�É�×BÈ�ï$×[ïãËxÅYÏ�Î;Ä5Æ�Ê�Ë�Ç�Å�ì�ÿ�ï



û*� � H����;8;:�I�N��!$��\NÙ:G>�8;C��9A�V[H=:4>�X�NÙ:ë>GP48)V[N.&�N >!A�?�?BV[HY>ëC479?YX
Ä�àbÎ�É�Å�ÑbË�ÅBÌ$Ê�ÃBÄ)ÑbÄ%Ê�Ä5Õ�ÒÖË�Å�ÉiÅWÊ�ËxÅúÊ�Ã�Ä+Å[ØBÒÖÄ5ÕfÉiÊ�Ç�Õ�É�ÈxÇ¨ÅBÌ$ËxÊfÏ�ÔYÕfÏ�Ê�Õ�Çrô�ÓKô�Ä+Ï�Ä%Ä+ÊfÃ�ÉrÊ�Ê�Ã�Ä�Ä�àbÎBÕfÄ5ÏfÏ�Ë�Ç�Å
ÐÙÇ�Õ ä ÜOÝ Þ�Ë�Å�ÑbÄ5Ä5Ñ
×;Ä5Æ�Ç¨ÒÖÄ5Ï�Ç�Ð4Ê�Ã�Ä�ÐÙÇ�ÕfÒ Ç�Ð�Ü �bì�û Þ~ìEí�ØBÕ�Ê�ÃBÄ5Õ�ÒÖÇ�ÕfÄ�Ó�Ë�Ê`ô�Ë�ÈxÈ4Ä%õrÉiÈ�Ø�ÉrÊfÄ�Ê�Ç�Ç¨ÅBÄ�ÐÙÇ�Õ`Ý å Ý ê
ÜOÏ�Ë�Å�Æ�Ä�Ê�ÃBÄ5Å�Ê�ÃBÄ�Êdô1Ç�ÑBÄ�Ê�Ä5Õ�ÒÖË�Å�ÉiÅWÊjÏE×;Ä5Æ�Ç¨ÒÖÄ�Ä � Ø�É�È�ÞEÉiÅ�Ñ+ÊfÇ�|%Ä5Õ�Ç�ÐÙÇ¨Õ*Ý åUÝ Û ßl���å3û'ÜtÏ�Ë�Å�Æ%Ä`Ê�Ã�Ä%Å�Êdô�Ç
ÕfÇrô`Ï1Ë�Å
Ê�ÃBÄ�ÑBÄ�Ê�Ä5Õ�ÒÖË�Å�ÉiÅWÊ�Ë�Å$ÊfÃBÄ�Å[ØBÒÖÄ%ÕjÉrÊfÇ�Õ�×YÄ Æ�Ç¨Ò+Ä�Ä � Ø�ÉiÈ Þ~ì

��ÅBÄ�Ë�Ò+ÒÖÄ ÑbË�ÉiÊ�Ä�Æ%Ç�Å�Ï�Ä � ØBÄ5Å�Æ�Ä�ÇiÐGÊ�ÃBË�Ï�ÕfÄ5Ï�ØBÈxÊ`Ë�Ï�ÊfÃBÄ�ÐÙÇ�È�ÈxÇrô�Ë�ÅBÌ �')(	*,+.-/*10�2/4_2/4���M È�Ë�Ò 2���� ä ÜÙÝ Þ O	� CTSRJ6S U CEJ
QHCEGEG�k?O�> e&d�
 G J^C
�;>;:RC�>;JKOaj�� D\CEJ&O�A O��@:BO?OZ],9;G��;D 9;d C�>;GCED Ý hmn:B9"9aM ì�÷�Ð*ô�Ä�Ä%à[ÎYÉiÅ�Ñ!�GÜ��~Ý 	�Ý Û �%Þ�ËxÅ�ÎYÇrô�Ä%ÕjÏ`Ç�Ð�- . Ó9ÊfÃBÄÖÆ�Ç[Ä�á)Æ�Ë�Ä%ÅWÊ�ÐÙÇ�Õ - .	� ô�Ë�ÈxÈ=×;Ä�É�Î;Ç�È�ïWó
ÅBÇ¨Ò+Ë�ÉiÈ4ÇiÐ�ÑbÄ%Ì¨Õ�Ä5ÄÖÜtÉrÊ�ÒÖÇWÏdÊ~Þ ��� Ë�ÅãÊ�ÃBÄ�Æ%Ç�ÒÖÎ;Ç�ÅBÄ5Å¨ÊjÏ�ÇiÐ=Ý ì1ù�ÃBÄ�ÏfÉiÒÖÄ�ô�Ë�ÈxÈKÊfÃBÄ%ÕfÄ�ÐÙÇ¨Õ�Ä�Ã�Ç�È�Ñ�ÐÙÇ¨Õ�Ê�Ã�Ä
ÑbÄ%Ê�Ä%ÕfÒÖËxÅYÉiÅWÊ�ËxÅ
Ê�Ã�Ä�ÅWØ�Ò+Ä5ÕfÉiÊ�Ç¨Õ�Ç�Ð�Ü �bì �¨Þ�ÓBÉiÅ�Ñ$Ê�Ã�Ä�ÕfÉiÊ�Ë�Ç�Ë�Å�Ü �bì �¨Þ1ô�Ë�ÈxÈ4×YÄ�Ç�ÐGÊfÃBÄ�ÐÙÇ�ÕfÒ

ä ÜÙÝ ÞEå - .���� Î;Ç�È�ìEÑbÄ%Ì¨Õ�Ä5Ä������,+�- .�� 0 .�� ÎYÇ¨Ètì�ÑbÄ5Ì�ÕfÄ%Ä � ��+��!�N+ � �,�
- .�" � Æ%Ç�Å�Ï�ÊfÉ�Å¨Ê#�N+ - .�" 0 . � Æ�Ç¨Å�Ï�ÊfÉiÅWÊ��N+ �,� �

ô�ÃBÄ5Õ�Ä$�úÉiÅ�Ñ&%ÖÉiÕfÄ�Î;Ç¨Ï�Ë�ÊfËxõ¨Ä�ËxÅWÊfÄ%Ì�Ä5ÕfÏ5ì�#[Ë�Å�Æ�Ä ä ÜOÝ9ê5Þ�å û¨ß'�)(*%+Ë�Ï�ËxÒÖÎ;Ç¨ÏfÏ�Ë�×BÈ�Ä�ì�÷�Ð+�),-%[ßYÊ�Ã�Ä�ÈxË�ÒÖË�Ê
ÐOÉiË�È�Ï*ÊfÇ�Ä%àbË�Ï�Ê5ì���Ê�Ã�Ä%Õfô�Ë�Ï�Ä�ÜOËtì Ä�ì�ô�ÃBÄ5Å.�$å*%iÞEËxÊ�ô�ËxÈ�È9×YÄ Æ�Ç¨Ò+Ä�É�ÎYÇ¨Èxï[ÅBÇ¨Ò+Ë�ÉiÈ;ÇiÐ�ÑbÄ%Ì¨Õ�Ä5Ä�ÜOÉiÊ�Ò+ÇWÏdÊ~Þ ���
Ë�Å$ÊfÃBÄ�Æ�Ç¨ÒÖÎYÇ¨ÅBÄ%ÅWÊfÏ�Ç�ÐGÝ ì

ù�ÃBÄ5Ç�ÕfÄ%Ò �Bì �
É�ÎBÎYÄ ÉiÕjÏ�Ê�Ç�Ã�É\õ¨ÄÖ×YÄ5Ä%ÅñÑbË�Ï�Æ%Çrõ�Ä5Õ�Ä Ñ!Ë�Å�ÑbÄ5ÎYÄ5Å�ÑbÄ%ÅWÊfÈxïòÉãÅ[ØBÒ'×;Ä%Õ�Ç�Ð1ÊfËxÒÖÄ Ï'ÑbØBÕfË�ÅBÌ
Ê�Ã�Ä�È�É�Ï�Ê�ÑBÄ5Æ%É¨ÑbÄ+Ç�Õ�Ï�ÇYì���Çrô1Ä5õ�Ä5Õ5Ó;ô1Ä+Ã�É\õ¨Ä�×YÄ5Ä%Å�ØBÅ�É�×BÈxÄ�Ê�Ç
È�Ç[Æ5ÉrÊfÄ'ËxÊ�Ë�ÅúÉ�Å[ï
Î�Õ�Ä5õWË�Ç�ØYÏ�ÕfÄ�ÐÙÄ5Õ�Ä5Å�Æ�Ä¨ì
÷�Ê`ô�É�Ï�ÃBÇrô�Ä%õ¨Ä%Õ�Ï�ÃBÇrô�Å
Ë�Åòüxû*�\ý�Ê�Ã�ÉiÊ5ÓBË�Åòû�óZ�3ÉiÅ�ÑãÏ�ØB× � Ä Æ~Ê�Ê�Ç)Ï�Ç�ÒÖÄ�ÒÖËxÅBÇ¨Õ`Æ�Ç¨Å�ÏdÊfÕfÉ�ËxÅWÊ�Ç�Å ��Ü.�iÞ~ÓYÊ�Ã�Ä
È�ËxÒÖËxÊ�Ë�ÏEÊfÃBÄ�È�Çrô�Ä5Ï�Ê*Ç�ÕjÑbÄ%Õ1ËxÅWÊfÄ%ÕfÎYÇ¨È�ÉiÊ�Ë�Ç�Å�Î;Ç�È�ïWÅ�Ç�ÒÖË�É�ÈtÓWË�ì Ä¨ì�Ç�Ð4ÑbÄ%Ì¨Õ�Ä5Ä`Í 	úû`Ë�Å$Æ5É�Ï�Ä`ÇiÐ�ÍëÑ�ÉrÊfÉ�ÎYÇ¨ËxÅWÊfÏ
ÜOÉ�Å�Ñ
Ê�ÃYÉrÊ5Ó�ÐOÉiË�ÈxË�ÅBÌÖÊfÃBÄ5Ï�Ä�Æ�Ç¨Å�ÏdÊfÕfÉ�ËxÅWÊjÏ%ÓbÊfÃBÄ�È�ËxÒÖËxÊ�ô�Ç�ØBÈ�ÑãÏdÊfËxÈ�È4×;Ä�ÇiÐ=Î;Ç�È�ïWÅ�Ç�ÒÖË�É�ÈKÊdï[ÎYÄ¨Ó�×BØBÊ`Ê�Ã�ÉiÊ`Ê�Ã�Ä
ÑbÄ5Ì�ÕfÄ%Ä�Æ�Ç¨ØBÈ�Ñ�×;Ä)ÃBË�Ì�ÃBÄ5ÕjÞ�ì�ù�ÃBÄ�Ï�ËxÊ�Ø�ÉiÊ�Ë�Ç�Å�ÐÙÇ�Õ�ÃBË�Ì�Ã�Ä%Õ�óQ� Æ5ÉiÅò×;Ä)Æ�Ç�ÅYÏ�Ë�ÑbÄ%ÕjÉi×�ÈxïëÒÖÇ¨Õ�Ä�Æ�Ç¨ÒÖÎBÈxÄ%àKÓ�É¨Ï
ô�Ë�ÈxÈ�×;Ä�ÑbË�Ï�Æ%Ø�ÏfÏ�Ä Ñ�×;Ä%È�Çrô ÜtÉiÅ�ÑãÉiÅYÉiÈ�ï�|5Ä5Ñ�ÐÙØBÕ�Ê�ÃBÄ5Õ�ËxÅ�üxûBx5ýÙÞ~ì

/4¹ �2À¨½�&�&�
[Ài» ÁO½;ºú½��}
�
 ��� ��&�
'����ÁO» ��À�&t½���
[¾	�q��½�¼U��� ½�&t¿4» ÁO½;º �
��½Y¼�»�� 
 -$~�� &OÁ��ðÁÙ» ¹`ù�Ã�Ä
Ô�ÕjÏdÊ�Ï�Ä5õ�Ä5ÕfÉ�È�Ä�àBÉ�Ò+Î�ÈxÄ ÏEË�Å)Ê�Ã�Ë�Ï�Ï�Ä Æ~ÊfËxÇ¨Å�Æ�Ç¨Å�Æ�Ä5Õ�ÅÖÊfÃBÄ�Ï�ËxÊ�Ø�ÉiÊ�Ë�Ç�Å)ô�ÃBÄ5Å�Ë�Å�Æ�ÕfÄ5É¨Ï�Ë�ÅBÌ¨Èxï�ÒÖÉ�Å[ï+Î;Ç�Ë�ÅWÊfÏ�ÉiÕfÄ
È�Ç[Æ5ÉrÊfÄ5Ñ
ÉiÈ�Ç�ÅBÌÖÉÖÏdÊfÕfÉ�ËxÌ¨Ã¨Ê�È�ËxÅBÄ¨ì�÷|ÅãÒ+ÇWÏdÊ�Ç�Ð4Ê�Ã�Ä5Ï�Ä�Æ5É�Ï�Ä5Ï5ÓBÆ�È�Ç¨Ï�Ä5Ñ[ó�ÐÙÇ�ÕfÒ ÉiÅYÉiÈ�ï[Ï�Ë�Ï1Ë�Ï�Î;Ç¨ÏfÏ�Ë�×BÈ�Ä�ÓbÇiø9Ä%ÕfË�ÅBÌ
��Ä5ï$Ë�Å�Ï�ËxÌ¨ÃWÊfÏ�É�Å�ÑãÒÖÇiÊfËxõrÉrÊfËxÇ¨ÅãÐÙÇ�Õ�Ê�ÃBÄ�Ò+Ç¨Õ�Ä'Ì�Ä%Å�Ä%ÕjÉiÈ4ÑbË�ÏfÆ�Ø�ÏfÏ�Ë�Ç�Å�Ë�Å #[Ä Æ~ÊfËxÇ¨Å �!ÜÙô�ÃBÄ5Õ�Ä'ô1Ä�Ä�àBÉiÒÖË�ÅBÄ
Î;Ç�È�ïWÅ�Ç�ÒÖË�É�ÈKØBÅBË�Ï�Ç¨Èxõ¨Ä%Å�Æ%ï�ÉiÅYÑ�Ë�ÅWÊ�Ä%ÕfÎ;Ç�È�ÉiÅWÊfÏ�ÐÙÇ¨Õ`Ï�Æ5ÉrÊ�ÊfÄ%ÕfÄ5Ñ�ÎYÇ¨ËxÅWÊfÏ`ËxÅãÒÖÇ�ÕfÄ�ÑbËxÒÖÄ5Å�Ï�Ë�Ç�ÅYÏfÞ�ì

/4¹O¸;¹ �$�G¼U
'
 �*½;ÁOº9»�� �`&O½;º10 � �5»%¼U�BÁ20��9»$&OÁtº 
;�`�43���&O¿��b» ÁO½;º ��&O½;º10ã»�� 
 &OÁOº�
 ¹
�4Ä�ÊEÊfÃBÄ�Ê�Ã�Õ�Ä5Ä
Î;Ç�Ë�Å¨ÊjÏ�×;Ä+ÈxÇbÆ%ÉiÊ�Ä ÑëÉrÊ � Ý ê ß�Ý . ß�Ý65��ÖÉiÅ�Ñ�Ê�ÃBÄ+Æ�Ç�ÕfÕfÄ5Ï�ÎYÇ¨Å�ÑbË�ÅBÌ)ÑBÉrÊjÉ)õrÉiÈ�ØBÄ Ï�×;Ä � û�ß6�Bß<�7�)ÜOù�ÃBÄ+Õ�Ä Ï�Ø�È�ÊjÏ
×;Ä5Æ�Ç¨ÒÖÄ�Ä � Ø�ËxõrÉiÈ�Ä%ÅWÊ�ÐÙÇ�Õ � ��ß%û�ß6�8��É�Å�Ñ � �Bß<��ß%û'��ÉiÅ�Ñ�Ó�Ï�Ë�Å�Æ�Ä'Ê�ÃBÄÖË�ÅWÊ�Ä%ÕfÎ;Ç�È�ÉrÊ�Ë�Ç�Å!ÎBÕ�ÇbÆ%Ä5ÑbØBÕfÄ'Ë�Ï�ÈxË�ÅBÄ ÉiÕ Ó
ÉiÈ�Ï�Ç�ÐÙÇ¨Õ`ÉiÕf×BËxÊ�ÕjÉiÕfïÖÑ�ÉrÊfÉWÞ~ì�ÂUËxÊ�Ã�É+ÕfÉ¨ÑbË�ÉiÈ9ÐÙØBÅ�Æ�Ê�Ë�Ç�Å

��Ü.�iÞ1å*9 � +:9 ê Ü�- �iÞ . +;9 . Ü(-��iÞ�<P+ �,�,�

ô�Ä�Ì¨Ä�Ê

ÑbÄ%Ê
�� ��Ü<" Ý
	�Ý ê " Þ ��Ü<" Ý
	�Ý . " Þ �GÜ6" Ý
	úÝ65:" Þ
��Ü<" Ý . 	úÝ ê " Þ ��Ü<" Ý . 	úÝ . " Þ ��Ü<" Ý . 	�Ý=5'" Þ
��Ü<" Ý65 	úÝ ê " Þ ��Ü<" Ý=56	úÝ . " Þ ��Ü<" Ý=5 	�Ý=5'" Þ

�� å

å ��9BêiÜ29 . ê 	�w'9!�>9 . Þ%ÜÙÝ
	�Ý . Þ�ÜOÝ
	�Ý 5 Þ�ÜÙÝKê 	�Ý . Þ�ÜÙÝKê 	�Ý 5 Þ�ÜOÝ . 	�Ý 5 Þ . -�?�+ hÖÜ(-�@\Þ
ÉiÅYÑ

ÑbÄ%Ê
�� ��Ü<" Ý ê 	úÝ ê " Þ ��Ü<" Ý ê 	úÝ . " Þ ��Ü<" Ý ê 	�Ý=5'" Þ
��Ü<" Ý . 	úÝ ê " Þ ��Ü<" Ý . 	úÝ . " Þ ��Ü<" Ý . 	�Ý=5'" Þ
��Ü<" Ý65 	úÝ ê " Þ ��Ü<" Ý=56	úÝ . " Þ ��Ü<" Ý=5 	�Ý=5'" Þ
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ä ÜÙÝGß��BÞEå � 9 . ê Ü � � Þ%ÜÙÝúÜ�� 5 	�� . Þ-	��$ÜOÝ 5 	�Ý . Þ�+ñÝ 5 � . 	�Ý . � 5 Þ�- < +)hÖÜ�- ? Þ
� 9 . ê Ü � � Þ/.P- < + hÖÜ(- ? Þ Ü���ì �¨Þ
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Ë�Å�Æ�ÕfÄ5É¨Ï�Ä Ï�ô�Ë�ÊfÃBÇ�ØBÊ�×;Ç�ØBÅ�Ñ�ì�ÂUÃBÄ%Å�ÊfÃBÄ'Î;Ç�Ë�ÅWÊfÏ�ÉiÕfÄ�Æ�Ç¨ÈxÈ�ËxÅ�Ä5ÉiÕ Ó�×;ÇiÊfÃ�Ê�Ã�Ä'Æ�Ç[Ä�á)Æ%ËxÄ5Å¨ÊjÏ�ÐÙÇ¨Õ�- < Ë�ÅñÜ���ì �¨Þ
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Êdô�Ç�ÎBÕ�Ä Æ�Ä ÑbËxÅ�Ì�Ä�àBÉiÒÖÎBÈ�Ä5Ï5ì
ù�Ã�Ä)ÈxË�ÒÖË�Ê'Ê�Ã[Ø�Ï�×;Ä%ÃYÉ\õ�Ä5Ï'ÑbË�ÏfÆ�Ç¨ÅWÊ�Ë�ÅWØ�Ç�Ø�Ï�Èxï!ô�Ë�ÊfÃñÕ�Ä Ï�Î;Ä5Æ�Ê�Ê�Ç�ÊfÃBÄ)Î;Ç�Ë�ÅWÊ
È�Ç[Æ5ÉrÊfËxÇ¨Å�Ï%ì
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G HJILK�MONQP9R	STKOUVN�I

W,XZY,[]\/^Z_`\/acb,\/d�_`d�eZfhghi*jk_mlcg�no[pbTeOqsrLYVj�Xhlt^u_`d�\]vhw�_`r'\xwkypjklzlcaz{|l/w�_mgzj�Y}w�v=l/a~\�jk_mgh�]rufZamj�_~^�_`rLY�ghd�_mlcgh\xa
^Z\xjk\Z�@[]b,e�_`gcjkY�wkv�lca`\/gzjkd��h\/d�Y}^�l/g�_mg���gZ_�jkY�a`y�d�r�ltl/j�X@�h\/d�_`d�{|fZg�i*j�_`l/g�d��Td�fhi�X�\/d�r�fZa�jk_`�zfh\c^�wk_`i}d
no���$d���n|�xq9��� ����n|���xq��;qLX�\��/Y	vZwkl��/Y�g@�/Y}w�y�d�fhi}iVY;d�d�{|fZa �¢¡pl�£�Y}�/Y�w;�¤jkXZwkY�Y¥r'\x_`g�_`dkd�fhY}d'Xh\��cY
XZ_`gh^�Y}w�Y;^¦jkXZY�_`w'fhd�Y/§	d�Y}�/Y�wkY¨_ma`a�©ªiVlcgh^�_mj�_`l/gZ_`gZ�+{|l/w'\+�Z«�Y}^�gtfZru�=Y�w'l/{$^Z\xjk\+v�lc_mgzjkd'¬.\xg�^�d�rL\/ama
��\xa`fZY}dulx{­���Od�_`rL_ma~\xwu_ma`a�©ªiVlcgh^�_mj�_`l/gZ_`gZ�9vhw�lc�ZamY}r'd�{|l/w�\	�Z«�Y}^��9\/gh^®a`\/w��cY'��\xa`fZY}dulx{p¬¯�O\xg�^®XZ_m�cX
iVlcrLvZf�jk\xj�_`l/gh\/a­iVlcd�j}��W,XZY±°�l/gzj�lcfZw�©ª²O\/^T³Y�\xa`�/lcw�_mj�Xhr6l/{$ehl/wkgz�=Y�wk�+\/gh^�´+wk_m�cXzj	µm�*¶]wkY}d�l/a`�/Y}duj�XhY
�hw�d·j­l/{¸jkXZY}d�Y�vZwkl/�Za`Y�r'd}�
¹ r'\xa`a,��\xa`fZY}d�lx{º�±\xwkY�l/{p_`gcjkY�wkY}d�j��=Y}i}\xfhd�Y�j�XZY}y�d�lcrLYVj�_`rLY}d��/wkY}\xj�a`y¯_mg�iVwkY}\/d�YQjkXZY¥\/i}iVfZw�\/i�y

lx{ºj�XZY9[pbTe»_mgzj�Y}w�v=l/a~\xgzj�d¨µ ¼�¶½�@¾ªg�\c^Z^�_mj�_`l/gJ��_�jQ£,\/dLd�XZl�£­g��ty�¿ºwk_`dkiVlcama­\xg�^�ehl/wkgz�=Y�wk��µ Àx¶­j�Xh\xj
{|l/wL��gZ_�jkY¯�V©ª¿Á^Z\�j�\+j�XZY9[]b,e�_`gzj�Y}w�v=l/a~\xgzj'_mg@jkXZY	am_`rL_�j�l/{p��ÂÄÃ®i�l/gt�/Y}w��cY}d�jkl®j�XZY9Å¸\x�cwk\/gZ�/Y
_`gcjkY�wkv�lca`\xj�_`gZ��v�lcamytgZlcr�_~\xa �¤W,XZ_~d,w�Y;d�fha�j­Xh\cd��=Y�Y}g	YV«tj�Y}gh^�Y}^�jkl�Xh_m�cXZY�w­^�_`rLY�ghd�_mlcghd,_`gh^�Y�v=Y�g�^�Y�gzj�a`y
�ty ¹ i�Xh\x�h\ci�Æ�µ Ç�¶­\xgh^¯Å¸\xw�d�d�l/g®\xgh^�eZl/wkgt��Y}w��¯µ È�¶½� ¹ l/rLYQ_~dkd�fZY;d0wkY�a~\�jkY}^�j�l9j�XZYQ�=Y�X�\��z_`l/wulx{­j�XhY
a`_mrL_mj�_`gZ�Q[]b,e¦_`gzj�Y�wkv=l/a~\xgzjkdT_`g¨Xh_m�cXZY�w]^�_`rLY�ghd�_`l/ghd­\/w�Y�^�_~d�i�fhdkd�Y;^�_`g¯µ Éx¶ �
W,XZY­°�l/gzj�lcfZw�©ª²O\/^T³Y�\xa`�/lcw�_mj�Xhr¢\/ama`l�£]d!{|lcwJj�XhYTd�jk\/�ZamYTiVlcr�vhf�jk\xj�_`l/g0l/{h[]b,e�_`gzj�Y}w�v=l/a~\xgzjkd�n|�h\cd�Y;^

l/g�_`g��hgZ_mj�Y}amy±d�rLltlxj�X��h\cd�_~dº{|fZghi*jk_mlcghd�qº{|l/w�\xa`aO��\xa`fZY}d$lx{����J_mg�iVa`fh^�_`gZ�¨����Ãh�u¾ªg®\/^Z^Z_�jk_mlcgJ�!j�XhY�wkY
_~dÊgZl	_mghi�w�Y;\/d�Y�_`g¯iVlcr�vhf�jk\xj�_`l/gh\/a¤iVlcd�j0\/dº�¨^ZY}iVwkY}\cd�Y;d���W,XZY'�h\cd�_~iu_~^�Y;\�l/{�jkXZYQ\xa`�/lcw�_mj�XhrËiVl/rLY;d
{|wkl/r�jkXZY�{o\ci*j]jkXh\�j]jkXZYu[]b,e�_mgzj�Y}w�v=l/a~\xgzj]_~dp\LrLY�wkl/rLlcw�vZXh_`iº{|fZghiVj�_`l/g¥l/{���_mg	jkXZY0�t_~iV_`gZ_�j·y�lx{Ìj�XhY
l/wk_`�/_`g�l/{sj�XhY0iVl/rLvZa`YV«��;©½vZa~\xgZYc�¤W,XZ_~d­\xa`aml�£]d,fhdTjklQiVlcr�vhf�j�Y$j�XhYu[]b,e¯_`gcjkY�wkv�lca`\/gzj­\cdTj�XZY0d�fZrÍlx{
\�w�\�jk_mlcgh\xat{|fZg�i*j�_`l/g�_mgL��\xgh^'\Êv=l�£TY�w�d�Y�wk_mY;dO_`gL�t�OW,XZY;d�Y,{|fhghi*jk_mlcghd�\/w�Y]^ZYVj�Y}w�rL_`gZY}^L�ty�Y���\xa`fh\xj�_`gZ�
j�XhY�[]b,eÎ_`gzj�Y}w�v=l/a~\xgzju\xwkl/fhgh^+\¥i�l/gzj�lcfZw�nC\¥iV_`wki�amY�q$_mg®jkXZY�iVlcrLvZamY�«±�	vZa~\xgZYQ\/gh^��zy+j�XhYQfhd�Y'lx{
²O\/^T³YT\/vZvZwkl�«�_mr'\xgzj�d$nCd�Y}YQµ��V¶s{|l/w­rLlcw�Y�^�Y�jk\x_`a~dkqV��Ï]amj�Xhl/fZ�cX�jkXZY0iVfhw�wkY�gzj­�/Y}wkd�_mlcg�l/{¸jkXZ_~d]\xa`�/lcw�_mj�XZr
£Tl/wkÆtd$£TY�a`aOl/gZa`y¥{|lcw$fhv+jkl¥\xwkl/fZgh^��}ÃcÃ¨¼�©½¿Ð^Z\xjk\¨v=l/_`gcj�d'n|£­_mj�X®rLl/wkYL_mg®XZ_`�/XZY}w�^�_mrLY}ghd�_`l/g�dkqV�s_mj
gZY}�/Y�w�j�XhY�a`Y}dkd,{|l/wkr'd]\Lv�l�£TY�w�{|fZa�no_mg�^�Y�Y;^!�hjkXZY�ÑxÒhÓÕÔtq­gtfZrLY�wk_`i}\xa!jkltl/aJ{|lcwpd�j�fh^�yt_`gZ�Lj�XhY0am_`rL_�j$lx{Ìj�XhY
[]b,e¦_`gzj�Y}w�v=l/a~\xgzjkd,\cdT��ÂÖÃh�
W,XZY+°�lcgcjkl/fZw�©ª²O\/^T³YTWsltlcam�=l�«¦{|l/w¨�9ÏOW­ÅsÏºbÍi�l/gzjk\/_mg�dQ\xg#_`rLvZamY}rLY�gzjk\xj�_`l/g#lx{$j�XhY®°�l/gzjkl/fZw�©

²O\/^T³YT\/am�cl/wk_�jkXZr×\/gh^�vZw�l��t_~^�Y}dÊf�d�Y}wkd�£­_mj�X¦\¥d�YVj0l/{,{|fZghi*jk_mlcghdÊ{|lcwuiVlcr�vhf�j�_`gZ�9[]b,eØ_mgzj�Y}w�v=l/a~\xgzj�d
fhd�_mgh�Êj�XZY]\/am�cl/wk_�jkXZr	�s¾½j�d�XZl/fha`^���YpgZlxjkY}^�j�Xh\xjOj�XZYº°�lcgzj�l/fhw�©ª²O\/^T³Y�\xa`�/lcw�_mj�Xhr�_`dO_`g'gZlÊ£,\�yud�v=Y}i�_��=i
j�l¯i�l/rLvZf�jk_mgZ�¯[]b,e�_`gzj�Y}w�v=l/a~\xgzjkd}��W,XhY9\xa`�/l/wk_mj�XZr�i�\/g��=Y¥fhd�Y}^�{|l/w'iVlcrLvZf�j�_`gZ�®��\xa`fZY}dLl/{$\/gzy
rLY�wkl/rLl/wkvZXZ_~i­{|fhghi*jk_mlcg	ÙLn|�xqT\/w�lcfZgh^L�0�#ÃZ�OW,XZY}w�Y�{|l/wkY/�zj�XhYºjkltl/a`��l�«QiVlcgzjk\x_`ghdT\u�cY�gZY}w�_~ip{|fZghi*jk_mlcg
{|l/w�jkXZYT\/am�cl/wk_�jkXZr¢j�Xh\xj¤\xa`aml�£]dsfhd�Y}wkd¸jkl$\/vZvZa`y�_�j�{|l/wO^�_mÚ=Y}w�Y}gzj�vZwkl/�hamY}rLd}�¸ehl/wÌYV«Z\/r�vhamYc��l/gZYTi�\xg�fhd�Y
j�XhY��cY�gZY}w�_~iÊ{|fZghiVj�_`l/g±{|l/wÊiVl/rLvZfZj�_`gZ��[]b,e@�h\cd�Y;^9d�lcamfZj�_`l/ghdpj�l¨²Ìl/_~d�d�l/gJÛ d­Y;�cf�\�j�_`l/g9{|l/wº\/ama���\xa`fZY}d
lx{����Zd�Y}Y'µ Ü�¶J{|l/w­rLl/wkY$_mg�{|lcw�r'\xj�_`l/gJ�
ÏÝ^�Y}dkiVwk_`v�j�_`l/g¨lx{¸j�XZY�r'\x_`g�{|fZghi*jk_mlcghd­_`g�jkXZY�°�l/gzjkl/fZw�©½²O\c^T³YOjkltl/a`��l�«�_~d,vZwkY}d�Y�gzj�Y;^�_`g�j�XZY�gZY�«tj

d�Y}i*jk_mlcgJ�
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²�_mY;iVY}£­_`d�Yºv=l/a`ytgZl/rL_~\xa¤nC[SRhq T �8T RVU�W l�^Z^
W,Xh_mg¥²¤a~\�jkY ¹ vZa`_mgZYQnCW­² ¹ R q T �8T R a`g­� U�W Y}�/Y}gX ?�Y�?	9;AK0$Z[,M7KHI1�1*A:J\LONQP57
�9fZa�jk_`�zfh\c^�wk_`iLno���Êq � ����n|����q �
¾ªgt�cY�w�d�YÊ�zfh\/^�w�\�jk_`i�n|¾��Êq ����În ���xq �] \/fhdkd�_~\xg�n ] Ïºq ^`_�acbedgf;h

W�\x�Za`Y'�/§ ¹ lcr�Y0i�l/rLrLl/gZa`yQfhd�Y}^�w�\/^�_~\xa!�h\cd�_~d�{|fZghiVj�_`l/ghd

i jlkSm�S­M¤Uon�KOUVN�I Nqp#K�rsktp/R¥I	STKÌU�N�Ism
W,XZY}w�YÊ\xwkY]j·£Tl�r'\/_mg�{|fZghi*jk_mlcghdT_mg�j�XhYºjkltl/a`��l�«!§�u`v8w�x�y$y$u8z`{�\/gh^(|DzD}�~8z���u$�8���$���JÏ¢^�Y}dkiVwk_`v�j�_`l/g�lx{
�=lxj�X	l/{¸jkXZY}d�Y${|l/a`aml�£]d}�
���e� �8�-�����-���8�	�
W,XZY�wk\c^�_`\/a��h\cd�_~d�{|fhghi*jk_mlcgØno[pbTeOqurLYVj�Xhlt^¦_mgt�/lcam�cY}d0i�w�Y;\�jk_mgZ�+\xg�\/vZvZwkl�«t_`r'\�jk_mgZ�	{|fhghi*jk_mlcg¦j�l+\
d�YVjpl/{�r�fZa�jk_`^Z_mrLY�g�d�_`l/gh\/a¸dki�\xj�j�Y}w�Y;^	^Z\�j�\Lv�lc_mgzjkdp�tyQjk\/Æt_mgZ�'a`_`gZY}\/wpiVlcru�Z_`gh\�jk_mlcghd­l/{Ì\Qd�_`gZ�/a`Y��h\/d�_~d
{|fZghiVj�_`l/g+j�Xh\xj$lcgZa`y9^�Y�v=Y�gh^hdÊl/g¥jkXZYs�g�D���;��Ó,^�_`d�jk\/ghiVY�{|wkl/r�_�j�d�iVY}gcjkY�w;�0W,XZY��h\/d�_`i�[]b,e#\xvhvZw�l�«�_m©
r'\�jk_mlcg¥j�l¨\�d�YVjºl/{ W ^�_~d·jk_mghiVjÊ^h\�jk\�v�lc_mgzj�d��:� ��� R���	� \xgh^9i�l/wkw�Y;d�v=l/g�^�_mgh�Q^Z\�j�\Q��\xa`fZY}d���� � � R ���	� _`d
�/_`�/Y}g¨\cdT{|l/a`aml�£]d}§

� n;� q¤� R ���	��¡ � ��ng¢�� £�� ��¢ � q U n·��q

£­XZY}w�YF� U � �&¤�¥§¦Q\/gh^¦��n|�xq�_~dud�l/rLYQdki�\xa~\xwF�¨�D�©�;�xÓ,{|fZghiVj�_`l/gJ�	[­Y}�zfZ_`wk_mgZ�	jkXh\�j � n;� ª;q0�«� ª �/¬+�� UK­o­K­®UeW amY;\/^ZdTjkl�j�XZYÊ{|lcama`l�£­_mgh�Ld�ytrLr�Y�j�wk_`i$a`_mghY}\xw]d�y�d·jkY�rÐ{|lcw,j�XZY�Y�«�vh\xghd�_`l/g	iVltY®¯QiV_`Y�gzj�d ¡ ª §°±³² ´µ¶°±
¡
´µ
�
°± � ´µ U nC¼cq

£­XZY}w�Yuj�XZY�Y�gzj�wk_`Y}d]l/{
²
\/w�Yu�/_`�/Y�g±�zy(· ªg¸ � �»��no¹¹ � ª�£ � ��¹¹ � qV�$W,XZ_~d$am_`gZY;\xwºd�y�d·jkY�rÁi�\/g9�=Y�d�XZl�£­g

j�l���Y$fZghi�l/gh^Z_�jk_mlcgh\xa`amyLgZlcghd�_mgZ�cfZa~\xw¤{|lcwT\ua`\/w��cYpiVa~\/dkd¤l/{J�h\/d�_~d¤{|fZg�i*j�_`l/g�d,��no��q$µ º�¶Ono\/gh^'{|lcw�\xg�Y��cY�g
a~\xwk�/Y�wTiVa~\/dkd�l/{J{|fZghiVj�_`l/ghd,_m{Tn��;q�_`dTrLl�^�_m�hY}^Qj�l�_mghi�amf�^�Y�d�lcr�Y$a`l�£#l/w�^�Y�wTv�lcamytgZlcrL_`\/ahjkY�wkrLdK»Zd�Y�Y�µ º�¶
{|l/w­rLlcw�Y�^�Y�jk\x_`a~dkqV�
W,XZY�j·yzv=Y}d¸lx{��h\/d�_`dJ{|fZghiVj�_`l/ghdÌ\���\x_`a`\/�Za`YO{|l/w�fhd�Y�_`g�j�XhYT[]b,e	rLYVjkXZl�^ui}\xg0�=YTd�vZa`_�j�_mgzjkl]j·£Tlpr'\x_`g

i�\xj�Y}�/l/wk_`Y}d}§�vZ_`Y}i�Y�£­_~d�Y�d�rLltlxjkX9\xgh^¥_`g��hgh_�jkY�a`y9d�rLltlxjkXJ��¼O«Z\/r�vhamY;d­{|wkl/r2Y}\/i�X¥l/{Oj�XZY;d�Y�i�\xj�Y��cl/wk_mY;d
\xwkY��/_`�/Y�g�_`g®W�\x�hamY	�/�'W,XZY'\ci�iVfhwk\ciVy¥lx{,[]b,eÎ\/vZvZwkl�«t_`r'\�jk_mlcghdp��\/d�Y}^+l/g+j�XZY'_`g��hgZ_mj�Y}amy�d�rLltlxjkX
�h\cd�_~d�{|fZghiVj�_`l/ghd'_~d�{o\xwQd�fZv=Y�wk_mlcwLj�l�j�Xhlcd�Y¥�h\/d�Y}^�l/g�j�XZY¥vh_mY;iVY�£­_~d�Y	d�rLltlxj�X�{|fZghiVj�_`l/ghd±nod�v�Y;i*j�w�\xa
\/i}iVfZw�\/i�y±{|lcw0jkXZY�{|lcw�rLY}wu��d��®\xa`�/Y}�Zw�\x_~i'\/i�i�fZw�\/iVy+{|l/w�j�XhY�a~\�j�jkY�w	µ ½x¶ �,µm�}Ã�¶½�­µ��c�*¶ qV��¡pl�£�Y}�/Y}w}��j�XhY
iVlcgh^�_mj�_`l/gZ_`gZ�¨lx{¤jkXZYLam_`gZY;\xwÊd�y�d�j�Y�r�n ¼/qº_~dp{o\/w�d�fZv=Y�wk_`l/wº{|l/w$j�XZYLvZ_`Y}i�Y�£­_~d�YLd�r�ltl/j�X9j·ytv=YujkXh\xg+j�XhY
_`g��hgZ_mj�Y}amy�d�rLltlxjkX9j·ytv�Yc��ehl/wÊjkXZY�{|l/wkr�Y}w}�EjkXZY'iVlcgh^�_mj�_`l/g�gzfhru�=Y�w�lx{�j�XZY

²
r'\�jkw�_m«±_`g@n ¼/qº�/wkl�£]d

\xa`�/Y}�Zw�\x_~i�\xa`a`y�\cd0jkXZY	gzfhru�=Y�wLlx{º^h\�jk\+v=l/_`gcj�d�_mghi�w�Y;\/d�Y}d}�O£­XZ_`amY�j�XZY	a~\�j�j�Y�wLa`Y}\c^Zd0jkl®YV«�v�lcgZY�gzjk_`\/a
�/wkl�£,j�Xs�
Ï]ghlxj�XhY�wÌvZwkl/v=Y�w�j·yÊj�Xh\xjO^Z_�ÚEY�w�dÌ��Y�j·£�Y}Y�g�j�XZYTj·£Tlpj·ytv=Y}dÌl/{��h\cd�_~d¸{|fZghi*jk_mlcghdÌ_~d�j�Xh\xj�jkXZY,_mgZ�hgZ_mj�Y�a`y

d�r�ltl/j�X'��\xwk_mY�j·y0{|Y;\�j�fhw�Yp\${|wkY�Ypvh\xw�\xrLYVjkY�wÌ�${|l/wTiVl/gzjkw�lcama`_mgh�ºjkXZY�_`w�d�Xh\/v�Yc�ÌbTy�iVl/gt�cY�gzj�_`l/gJ�z^�Y}i�w�Y;\/d�©
_`gZ�	��\/amfhY}dÊlx{��¨i�l/wkw�Y;d�v=l/gh^¥j�l	j�XhY�{|fhghi*jk_mlcg��=Y}i�l/rL_`gZ�	_mghi�w�Y;\/d�_mgh�/a`ys¾�\�j;�LÏºd�rLY�gzj�_`l/ghY}^+_mg�j�XhY
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_`gcjkw�l�^�f�i*j�_`l/gs��j�XZY,��\xa`fZY,lx{��pd�_`�/gh_���i}\xgzj�a`y0\�ÚEY}iVjkd�jkXZY­\/i�i�fZw�\/iVyÊl/{hj�XhY][]b,e9\xvZvhw�l�«�_`rL\xj�_`l/ghd}��£­_�jkX
d�rL\/ama���\xa`fZY}dOl/{ j�Y}gQamY;\/^�_`gZ�Êjkl�j�XZYpr�lzd·jT\/i�i�fZw�\�j�Y]\/vZvZwkl�«�_mr'\�jk_mlcgJ�¸W,XhY]��\xa`fZY]lx{E��\xa~d�l0\xÚ=Y;i*j�dOj�XhY
d�jk\x�h_ma`_�j·y'l/{!j�XZY$a`_mgZY;\xw­d�ytd�j�Y}rÁnC¼/qV�¤eZlcwT\0�Z«�Y}^QgtfZr���Y}w,lx{s^Z\xjk\�v�lc_mgzjkd}�zj�XZYÊiVlcgh^�_mj�_`l/g�gzfhru�=Y�wTlx{
j�XhY
²
r'\�j�wk_m«	�cw�l�£]d]£­_�jkXZl/f�jÊ�=l/fZgh^+\/dp�LÂ�Ãh�$W,XZ_~d$a`\cd·jÊ\�j�j�wk_m�ZfZj�Y�Xh\/dºr'\/^�Y�_�jÊ_mrLv=lcdkd�_`�Za`Y0jkl

YV«�vZa`l/wkY�[]b,e¦\xvhvZw�l�«�_`r'\�j�_`l/g�d�{|lcw]d�r'\/ama!��\xa`fZY;d,lx{��u_mg�iVa`fh^�_`gZ�L����ÃZ���]gzjk_maJghl�£��
bTy�fhd�_`gZ�¯j�XhY®°�l/gzjkl/fZw�©½²O\c^T³Y�\/am�cl/wk_�jkXZr	�Tj�XZY2u�v8w�x�y�y�u8z`{®{|fZghiVj�_`l/g�\xa`a`l�£]d'l/gZY9j�l�i�l/rLvZf�jkY

j�XhYL[pbTeØ\xvZvhw�l�«�_`rL\xj�_`l/g¥jkl¨\¨�c_m�cY�g+d�YVj�l/{T^Z\xjk\�{|l/w$j�XhY�{|fhama¤w�\xgh�/Y�lx{�����ÏpdÊrLY�gzj�_`l/ghY}^+_mg�j�XhY
_`gcjkw�l�^�f�i*j�_`l/gs��j�XZ_~d,{|fZg�i*j�_`l/g¥£Tl/wkÆ�dT£�Y}amaJlcgZa`y'{|l/w]fhv�jklQ\xwkl/fZg�^±�;Ã/ÃL¼�©ª¿»^Z\�j�\�v�lc_mgzjkdun|£­_mj�X¥rLl/wkY
_`g¨Xh_m�cXZY�w]^�_`rLY�ghd�_`l/ghd�q*�¤Ï�^�Y;d�i�w�_`v�jk_mlcg�l/{¸XZl�£Îj�l'fhd�Y$j�XZ_~d,{|fZghiVj�_`l/g¨{|l/a`a`l�£]d��
¡]Y}w�YÊ_~d,XZl�£�jkXZYÊ{|fZghiVj�_`l/g¥d�XZl/fZa~^¨��Y0i}\xa`amY;^!§
����� y*z	��� ��� u8�`�	
�� u�v�w�x�y$y�u�z`{�
g{�� � {�| � w$� � {�� � u�v$w��`��}�| ��� }�����u$~�� � �Dy ��� �`zD} � u8�D���

Ï�^�Y;d�i�w�_`v�j�_`l/g¨lx{�j�XhY�_mgZvhf�jkd,jkl'\xgh^¨l/fZj�vZf�j�dT{|w�lcr�jkXZYÊ{|fZghiVj�_`l/g	_`d,�c_m�cY�g¨��Y}aml�£��LO0	�/=�9��©0	� X ?�.�=	AK7{���� W,XhY�v�lc_mgzjkdp\�j]£­XZ_~i�X�jkXZYu^Z\xjk\���\xa`fZY}d�w���\xwkY$�c_m�cY�gJ��{��'r�fhd�jp��Y0\Q¼�©½¿�\/w�w�\�y
\/gh^¥\xwkw�\xgZ�cY}^	d�lQj�Xh\xjpj�XhY�iVlcamfhr�g�dpwkY�vZwkY}d�Y�gzj]Y;\/i�X9^�_`rLY�ghd�_mlcg9lx{OjkXZYuv=l/_`gzjkd}�
ehl/w�YV«Z\xrLvZa`Y/�z{|l/w,¼/È0v�lc_mgzjkd�_`g�À�©ª¿u�c«Z^Qd�XZl/fZa~^'�=Y$\�¼/È�«ZÀ0\/w�w�\�y/���]l/j�Y]jkXh\�j�{��
r�fhd�j­i�l/gzjk\/_mg	^�_~d·jk_mg�i*jpv=l/_`gzjkdT{|l/w]\/g¨\/vZvZwkl�«�_mr'\�jk_mlcgQjkl'��Y0i�l/rLvZf�jkY}^!�{�| � W,XhY�v�lc_mgzjkd­\xj]£­XZ_~i�X�jkl'iVY�gzjkY�w,j�XhY0�h\/d�_~dT{|fZghi*jk_mlcghd}��{�|�rufhd�j]��Y0\Q¼�©½¿�\/w�w�\�y
\/gh^¯\xwkw�\xgZ�cY}^"!·f�d·j�am_`Æ/YF{��=�¥W,XZY�iVY}gzj�Y�wuv�lc_mgzjkd�\xwkY'rLlcd�juiVl/rLrLl/ghamy®i�XZlcd�Y�g
jkl¥��Y�Y}�zfh\xa¤j�l	j�XhY�^Z\�j�\	v�lc_mgzj�d���_C� Y/�G{�|#�`{��=��ehl/w0rLl/wkYL_mgZ{|l/wkrL\xj�_`l/g®l/g�jkXZY
Y�Ú=Y;i*j�dÊlx{­i�XZltlcd�_mgZ�	iVY}gzj�Y�wÊv=l/_`gzjkd0^�_mÚEY�wkY�gzjÊ{|w�lcr×^Z\�j�\¨v�lc_mgzjkdud�Y}Y/�!{|lcw�YV«Z\xr�©
vhamY¥µm�;¼�¶½�$�]l/j�Y�j�X�\�j�{�|�ruf�d·jui�l/gzjk\/_mg®^�_~d·jk_mghiVj0v�lc_mgzj�d${|l/w0\xg¯\/vZvZwkl�«t_`r'\�jk_mlcg
jkl��=Y'iVlcr�vhf�j�Y;^!� ¹ fZvhvZamyt_`gZ�¨r�lcw�YLiVY}gzj�Y�w�dpj�Xh\/g�^Z\xjk\�v�lc_mgzjkd�i�w�Y;\�jkY}d$\xg±fhg�©
^ZY�w�^�YVjkY�wkr�_`gZY;^�d�y�d·jkY�r \xgh^'d�fZvZvhamyt_`gZ�0rLl/wkY]^Z\�j�\�v=l/_`gcj�dOjkXh\xgQi�Y�gzj�Y}wkd¤i�w�Y;\�jkY}d
\/g	l��/Y�w�^�Y�j�Y�wkrL_mghY}^¨d�y�d�j�Y�r	��¾ªg¨�=lxjkX9i�\cd�Y;d���jkXZYud�y�d·jkY�r £­_`a`as�=Y0d�lcam�cY}^¨_mg¨jkXZY
a`Y}\cd·jTd��zfh\/w�Y;dOd�Y}ghd�Yc�&%(' +*),+ W,XZY]a`Y}\cd·j�dk�zfh\xwkY}d�d�lcamf�jk_mlcg'_`d�gZlxj�_mrLvZa`Y�rLY�gzjkY}^
ycYVj;�Zd�l<{��Q\xg�^O{�|ur�fhd·jpi�l/gzjk\/_mg�j�XhY0d�\/r�YÊgtfZr���Y}w­lx{Ìv�lc_mgzjkd}�w$��� W,XhY$^Z\xjk\u��\/amfhY}dTiVl/wkwkY}d�v�lcgh^�_`gZ��j�luj�XZYÊv=l/_`gzjkd�{$�=�OW¸l�iVlcrLvZf�j�YÊ[]b,e¯\xvhvZw�l�«t©
_`r'\�jk_mlcghd]{|lcwº^�_mÚEY�wkY�gzjÊd�YVj�dpl/{�^Z\�j�\Q��\xa`fZY;dºi�l/wkw�Y;d�v=l/gh^Z_mgZ�LjklQjkXZY�dk\xrLY�d�Y�jºlx{
v=l/_`gzjkd-{����=r'\xÆcY w$�¨\¨¼�©ª¿&\/w�w�\�y�£­_mj�X9j�XZYLiVlcamfZrLghd$iVlcgzjk\x_`gZ_`gZ�'jkXZY�^Z_�ÚEY�wkY�gzj
d�YVj�dLlx{�^Z\�j�\���\/amfhY}d}��ehl/w'Y�«�\/rLvZamYc�¤jkl¦iVl/rLvZfZj�Y¨j·£�l¯[]b,e&\xvZvZwkl�«�_mr'\xj�_`l/ghd
£­_mj�X+l/gZY��h\cd�Y;^9l/g�d�\/rLvZam_`gZ�zdpl/{�j�XhYu{|fZg�i*j�_`l/g �Ìn[�Eq$\�j){$�¥\/gh^¥jkXZY�lxj�XhY�wÊl/g
dk\xrLvZa`_`gZ�cd'l/{ºjkXZY¥{|fZg�i*j�_`l/g.-!n[�EqQ\xj {$�=�5w$�¦£Tl/fZa~^@gZY�Y;^@j�l¯�=Y±\xwkw�\xgZ�cY}^�\cd
{|lcama`l�£]d}§w$��� � w&
g{����/�&
g{����0
&1{8�2� W,XhY�v=l/_`gcj�d�\xj�£­Xh_`i�X¯jkl±Y}��\/amf�\�j�Y�j�XZY	[]b,eÝ\xvZvhw�l�«�_`rL\xj�_`l/gJ�&{��+r�fhd·j���Y	\
¼�©½¿�\xwkw�\�y�\xg�^9\xwkwk\/gZ�/Y;^,!·fhd·jÊa`_mÆcY {��	\xgh^9i}\xg±i�l/gzjk\/_mg+\xg±\/w��Z_mj�w�\xwky�gtfZr���Y}w
l/{¸v=l/_`gzjkd}�u�v�w����$}�|�� �9\�jka`\/�#r�© �ha`Y+lcw�_`gZa`_mgZY+YV«�vZwkY}dkd�_`l/g#wkY�vhw�Y;d�Y}gcjk_mgh�¯j�XZY+�h\/d�_~dQ{|fZg�i*j�_`l/g�j�l��=Y
fhd�Y;^¥{|lcw$i�w�Y;\�j�_`gZ��j�XZYL[]b,e#\xvZvhw�l�«�_`rL\xj�_`l/g¦nCd�Y}Y�W�\x�Za`Y¨�u{|lcw$d�l/rLYuY�«Z\xrLvZa`Y}d
lx{=j�XZY;d�Y­�h\cd�_~dÌ{|fZg�i*j�_`l/g�dkqV�ÌW,Xh_`dÌ{|fhghi*jk_mlcgQd�XZlcfZa~^��=Y]\Êr'\�jkw�_m«���\xa`fZY;^u{|fhghi*jk_mlcgJ�
eZl/w­Y�«Z\xrLvZa`Y

3�4 u�v�w5� � }6� � }*� 
	7 � 4 u$~&
98;:&
��©y �	� ��z�}=<?>©u@�A<�B9CD�E7F�A1iVwkY}\�jkY}dºj�XhYQ�+��[pbTeT�sW,Xh_`d${|fZg�i*j�_`l/g¯£­_`a`a¤��YQi}\xa`amY;^+\cd${|l/a`aml�£]d�d�l¨j�Xh\xj0_�j0_~d
Y���\xa`fh\�jkY}^�£­_�jkX¨j�XZY���\xa`fZY0i�l/gzjk\/_mgZY;^Q_`g2��y¨\xgh^�j�XhY0^�_`d�jk\/ghiVYÊr'\�jkw�_m«Ou��=§w��HG8�	��
gu�v8wH���$}�| � ��y � u����I1
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� }	�6�Du$~	��� W,XZY���©ªd�_`gZ�cfZa`\/w�_mj·y�lx{]jkXZY	�h\/d�_`du{|fZghiVj�_`l/g@£­_�jkX��¯�Ö��j�Xh\xj'_`dLiVa`lcd�Y}d�jujkl±jkXZY

l/wk_m�c_mgJ�¸eZl/w�YV«Z\/r�vhamYc�}jkXZY,�+��[]b,e¨£­_�jkXu�0����Xh\/d�\]�hwk\/ghi�X�v�lc_mgzjOd�_`gZ�cfZa`\/w�_mj·y
\�jL���������#W,XZY;d�Y9\/w�Y¨j�XhY9iVa`lcd�Y}d�j	nC\xgh^@l/ghamyZqLd�_mgZ�cfZa~\xwk_�jk_mY;dujkl®j�XZY¥lcw�_`�/_`gJ�
j�XZY}w�Y�{|l/wkY � }	�6�Du$~	��d�XZl/fZa~^9�=YLd�Y�jpj�l � l/w�� � �ÊW,XZY�¾���[]b,e�£­_�jkX±wV���0Xh\cdº\
v�lcamYÊd�_`gZ�cfZa`\/w�_mj·yQ\�jT����������d�lL\x�z\x_`gJ� � }��6�Du$~���d�Xhl/fZa~^��=Y�d�Y�j,j�l � l/w�� � ��ehl/w
[]b,e�dÊ£­_mj�X�gZl¥d�_mgZ�cfZa~\xwk_�jk_mY;dp_`g±jkXZYL�hgZ_mj�Y�©½i�l/rLvZa`YV«9vZa~\xgs�JY/� �h��j�XZY ] Ï []b,eT�
� }��6�Du$~��Ld�XZl/fZa~^¨��Y0d�YVj,jkl<}8�D}!��Dy ��� ��zD} � W,XZY���\/amfZYznod�q]l/{¤j�XhYLd�Xh\/v�Y�vh\xw�\xrLY�j�Y�wp��\�jÊ£­XZ_~i�X9j�l	iVlcrLvZf�j�Y�jkXZY�[pbTe#\/v�©
vZw�l�«�_`r'\�j�_`l/g�»!j�XZ_~d0i}\xg�_mghi�amf�^�Y��¨� ÃZ�'W,XZYL��\xa`fZY}d�d�XZlcfZa`^+�=YQ\xwkwk\/gZ�/Y;^¥_mg¯\
�V©ª¿�iVl/a`fZrLg	�/Y;i*j�lcw}�

' .�AK9C1�?�68Z X ?�.�=	AK7u8����� W,XZYuwk\c^�_mf�d,j�lQf�d�Y�{|lcw­j�XhY�iV_`w�iVa`Y�_mg	jkXZY�°�l/gzjkl/fZw�©½²O\c^T³YT\xa`�/l/wk_mj�XZr	���plxjkY�j�Xh\xju8���9d�XZl/fZa~^+��Y'i�XZlzd�Y}g�d�l¨j�Xh\xjÊ_mj0_~dÊamY;d�d$jkXh\xg#n|_`g®r'\x�/gh_�jkfh^�Y;q$\/gzy±lx{�jkXZYL��©
d�_mgh�/fZa~\xwk_�jk_mY;d�vhw�Y;d�Y}gcj,_`gQj�XhYº�h\cd�_~d�{|fZghi*jk_mlcghd}�¤eZl/w,Y�«�\/rLvZamYc�zj�XZYÊ�+�Ý[]b,e®Xh\cd
\$�Zw�\xghi�X�v=l/_`gcj¤d�_mgh�/fZa~\xwk_�j·y0\xjÌ�����
	��t��W,Xtfhd}��u8����d�XZlcfZa~^u�=Y]i�XZlcd�Y�gLd�lpjkXh\�j¤_mj
_~dTamY;d�d�j�Xh\/g���	�r'\�«!n|�xqV��£­XZY�wkYpr'\�«!n|�xq�_~d�jkXZYpr'\x«t_`rufhr�^�_`d�jk\/ghiVYº��Y�j·£�Y}Y�g�\/gty
l/{­j�XZY�^h\�jk\9v�lc_mgzjkd¨n[{���q�\/gh^¯iVY}gcjkY�w�v�lc_mgzjkd�n[{�|/q0\/gh^�j�XZY�Y���\xa`fh\xj�_`l/g®v�lc_mgzj�d
n;{��tq�\/gh^�j�XhY�iVY}gcjkY�w0v=l/_`gzjkd}�	¾ªg¦\/^Z^�_mj�_`l/gs�	u8���±d�XZl/fha`^��=Y�i�XZlzd�Y}g®d�l	j�X�\�ju_mj
\��cl/_~^Zd0jkXZY9iVlcrLvZf�jk\xj�_`l/gh\/ama`y¯_`amam©½i�l/gh^Z_�jk_mlcgZY}^�w�Y}�/_`l/g�l/{ºiVlcrLvZf�j�_`gZ��j�XhY	[pbTe
\/vZvZwkl�«t_`r'\�jk_mlcgJ�+¾½{-u�����_~d�ghlxj'd�fZvhvZam_`Y}^¦j�XZY}g¦jkXZY�{|fhghi*jk_mlcg�£­_`ama­\xj�j�Y}rLv�jLj�l
�hg�^¨\/g¥\xvZvZwkl/vhw�_~\�jkYºlcgZY/� ¹ fZvhvZamyt_`gZ�Lj�Xh_`d­_`gZvZfZj]£­_ma`asd�v�Y}Y}^¨fZv¨j�XZYÊ{|fhghi*jk_mlcgJ�

' =	Ao.�=�A:7
� � W,XZY	[]b,e�\xvZvZwkl�«�_mr'\xj�_`l/gsnCdkq0Y���\xa`fh\�jkY}^¦\xj�jkXZY¨v�lc_mgzjkdQ{8���I¼�\ci�X¦iVl/a`fZrLg�l/{

� iVl/gzj�\x_`ghd­jkXZY�[]b,e�\xvhvZw�l�«�_`r'\�j�_`l/g¥��\/d�Y}^	l/g9j�XZY�iVl/wkwkY}d�v�lcgh^�_`gZ�QiVlcamfZrLg9l/{
^Z\�j�\�_`g w��=��¼�\ci�X�wkl�£@lx{ � i�l/gzjk\/_mghdOj�XZYº��\/amfhY]lx{Ej�XhYp[]b,e+\/vZvZwkl�«�_mr'\�jk_mlcghdO\�j
j�XZYºv�lc_mgzjT_mg'jkXZYºi�l/wkw�Y;d�v=l/g�^�_mgh��w�l�£@lx{�{8���¸¾½{	�Dy ��� �`zD}u_~dT\��/Y;i*j�lcwOj�XhY�g � £­_`ama
��YL\�Àx©½¿�\xwkw�\�y/�h£­_mj�X±j�XZY�j�Xh_mw�^±^�_`rLY�ghd�_`l/g±i�l/gzjk\/_mgZ_`gZ��j�XZYL[]b,e�\xvZvZwkl�«�_mr'\x©
j�_`l/ghdº�h\cd�Y;^9l/g9j�XZYL^�_mÚ=Y}w�Y}gcj$��\xa`fZY}dºlx{ �Dy ��� �`zD}!�pehl/w$YV«Z\xrLvZa`Y/�!\�jºj�XZY�v=l/_`gcj
�/_`�/Y}g��ty±j�XZY�
/j�X¯��\/amfZY'_`g {8���Jj�XhYQ[]b,eØ\/vZvZwkl�«t_`r'\�jk_mlcg9j�l9j�XZYQ^Z\xjk\	_`g®j�XZY
� j�X¥iVlcamfZrLg¨lx{�w$�Q\xgh^�j�XhY,��jkX	��\/amfhY$l/{¸��_mg2�Dy �	� ��zD}'_`d,�c_m�cY�g¨�zy � 
�
 � � � �6�t�y*z���� � � °�lcamfhr�g@�/Y;i*jkl/w'iVlcgcj�\x_`gZ_`gZ��j�XZY	v=l/a`Y}dLlx{ºj�XZY9[pbTe \xvZvZwkl�«�_mr'\xj�_`l/g¦jkXh\�jQ\/w�Y
_`ghd�_`^ZYÊj�XZY0i�_mw�iVa`YÊlx{¸w�\/^Z_mfhd�u8���'_`g�jkXZY0iVlcrLvZamY�«���©½vZa`\/gZY/�u8����� W,XZY¤w�\/^Z_mfhdJlx{tj�XZY�iV_`wki�amY¤f�d�Y;^p{|lcw¸i�l/rLvZf�jk_mgZ�,jkXZY�[pbTe¨\xvhvZw�l�«�_`r'\�j�_`l/g$£­_mj�XÊj�XhY
°�l/gzjkl/fZw�©½²O\c^T³YT\xa`�/l/wk_mj�XZr	� �]lxjkYÊj�Xh\xj­{|l/w,��\xa`fZY}d]lx{s���/wkY}\�jkY�wTj�X�\xg¨j�XZ_~d,��\xa`fZY/�
j�XhY�d�jk\xg�^Z\xw�^®rLYVj�Xhlt^®l/{piVlcr�vhf�j�_`gZ�¥jkXZY�[]b,eÝ\xvhvZw�l�«�_`r'\�j�_`l/g�dÊ_`dufhd�Y;^!�Ì_C� Y/�
d�l/a`�/Y${|l/w,jkXZY�YV«�vh\/ghd�_`l/g¨iVltY®¯Qi�_mY}gcj�d]\xg�^�Y}��\/amf�\�j�Y$jkXZY0[]b,e�\/vZvZwkl�«t_`r'\�jk_mlcgJ�
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