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��IgW[_|I�YXN@c]uKh©a{Z1apIKNz�£Z^YXY[Z%��W[VK\�N��vyKopN@hphpW[Z]Vgh��£Z]o � & o�� �'2 cdVgu � & o�� �'2 S
� & o�� �'2 k � R ' � p O �$O i P 9 E p7p P 9 � H � R ' nqp O i:9 E � P 9 E p �
� & o�� ��2 k � R ' � p O �$O i P 9 E p � P 9 � H � R ' nqp O i:9 E � P 9 �$O i P 9 E p 	9 � R ' � p O �$O i P 9 E p7p P 9 � H � R ' n+p O iv9 E � P 9 �$O i P 9 E p R 9 �$O i P 9 �$O�E 	 P

k � R ' � p O �$O i P 9 E p ��P 9 � H � R ' nqp O i:9 E � P9 � R ' � p O �$O i P 9 E p7p P 9 � H � R ' n+p O iv9 E ��P 9 �$O i P 9 E p�� {
¹vZ�a{IKNz�gVgc]Y4opN@hkfgY�axWeh6S
� k O � R ' n+p O i 9 E �=P 9 i 9 E � � � R ' � p O��|O i P 9 E p�p P 9 � H � R ' n+p O i 9 E �=P 9 E p �=P
� k O � R ' n+p O i 9 E � P 9�� R ' n+p O i 9 E � P 9 E p y � � R ' �lp O��$O i P 9 E p � P 9 � H � R ' n+p O i 9 E � P9 � R ' � p O �$O i P 9 E p�p P 9 � H � R ' nqp O i:9 E � P 9 �$O i P 9 E p�� P	{
T h i � k O � ���	P 9 i p  K�©NzIgc5�]N

i � k O � 9 E p � ��� 9 E p � P'{
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o�� :�2	  KapIgN$O 5 ) = r�P�L1Z^hkaxYXN`�ÈablKWXa{hbZd� i 	 �)�«�G��N�VgZdapN��;apIKN�Y[N��ÈatIgcdYX��Z]�
F�� � Z]fKapyKfva@ K�©NU��cdV�a�apZ¯uKN�apNMopL1W[VKN���� o�� :�2 �

� k � F�� �\O i ��P�� � k F � � R O � 9 E p � P 9 F � � p O�� 9 E p � P 9 � 9 E p � {
c]Vgu � F � � p O�� 9 E p � P � � o�� :�2 k � R ' nqp O��

& o�� :�2 9 E & o�� :�2p � 9 � � p R P9 U H � R ' � p O ���
o�� �'2 9 E � o�� �'2p � 9 � � p�p P 9 � & o�� :�2 9 E & o�� :�2p �� F � � R O � 9 E p � P�� � o�� :�2 k � R ' nqp O �

& o�� :�2 9 E & o�� :�2p � 9 � � R�R P9 U H � R ' � p O � �
o�� ��2 9 E � o�� �'2p � 9 � � R p P 9 � & o�� :�2 9 E & o�� :�2p � x

hpZ1��NzIgc5�^N\S
� �

o�� :�2 k � & o�� :�2 9 � & o�� :�2 9 � �
o�� :�2 9 E p � 9 U H � R ' � p O����

o�� ��2 9 E R y P9 U H � R ' �lp O � �
o�� �'2 9 E R p P 9!� R ' n+p O � & o�� :�2 9 E R7R P 9�� R ' nqp O � & o�� :�2 9 E R ��P�{

T h i �
o�� :�2	 k � �

o�� :�2 9 i �
o�� :�2
R	 
�� 
s � � + xK��NzZ^lva{c]WXV

i �
o�� :�2	 k � & o�� :�2 9 � & o�� :�2 9 � �

o�� :�2 9 E R 	 9 U H � R ' �lp O � �
o�� �'2 9 E R y P9 UIH � R ' � p O � �

o�� ��2 9 E R p P 9�� R ' n+p O�� & o�� :�2 9 E R7R P 9!� R ' n+p O � & o�� :�2 9 E R ��P�{ +Bµ�-
��IgN`o{N

� �
o�� :�2 k � R ' n+p O iv9 E � P 9 i
9 E �

� �
o�� :�2 k � R ' n+p O iv9 E � P 9�� R ' nqp O i:9 E � P 9 E p y

� & o�� �'2 k � R ' � p O �$O i P 9 E p�p P 9 � H � R ' nqp O i 9 E � P 9 E p �
� & o�� �'2 k � R ' � p O �$O i P 9 E p � P 9 � H � R ' nqp O i 9 E � P9 � R ' � p O �$O i P 9 E p�p P 9 � H � R ' nqp O iv9 E �=P 9 �$O i P 9 E p�� {

��IgN`o{Nzc]YXY4E j cdo{NzhpZ]L1N�_�Z^Vghka{cdV�a|h©uKN`y2N`VguvW[VK\�Z^V�a{IKN�opZ^fKVgu��]NMj6hM�
����� � �H_ ��!`�0d ���[Z<� � b � �(_V#(_ � � _4_ � b�������������
H�IgNUc]WXL Z]�&Z]fgo�hkapf8uvj¯Weh)a{ZOuKN�apNMopL1W[VKNUapIKN�uvNM\]o{N`NtZd�&a{IKN�±©Z�Z^YXN@cdV�_`Z]L1y2Z]VKNMV^a|h©Zd� i �

o�� :�2	  KcdV8u
a{Z�hkIKZ%��apIgcdaxW�axWeh�VKZ]abc]h�IKW[\]I�c]h��©N�_`cdV�apIgWXVK��c%a��go|hkaM�

­�Nto{NMhkapo{We_$a�Z^fKo�hra{fguvj1apZ�apIgNU_Mc]hpNb��IKNMopN � R ' � p Weh©c�m�fgc]uvo|c%a{W[_x�£fKVg_�apW[Z]Vi vc]h�W[V¯apIgNUZ^opW[\]W[Vgc]Y_`WXygIKN`o@�-­/N�c]h{hpfKL1Nba{Igc%a�a{IKN�cdY[LOZ�hra�l2N`V�axy8NMopL�fva{cdapW[Z]V � R ' nqp _McdV�l8Nz��o{W�apapNMV�c^h � R ' n+p O i P k� O i � P-��IKNMopN��¨Weh�c�Y[WXVKN@cdo�y8NMopL�fva{cdapW[Z]Vi�-­�NUuvNMVKZda{Nbl6j$J�apIKNzuvN`\^opNMNxZd� � R ' nqp cdV8u¯�©Ntc]h{hpfKL1Na{Igc%a 5 J � 5 ) =Ir] 6W·� N^�X KapIgcda©a{IKN�uvN`\^opNMNtZ]� � R ' n+p uvWX¢2NMo{h©�£o{Z]L a{IKNzIKW[\]IKN@hra�y2Z^h{hkW[lKY[NzuKN`\]o{N`Nb�£Z]o
c]V�c]YXL1Z^hka�l8NMV^a��£fKV8_$apW[Z]V�Z%�]NMo ^ R ' n+pR �¡H�IgNMhpNU_`Z]VguvWXapW[Z]V8h�Z^l6��W[Z]f8hkY[j1WXL1yKY[j1apIgcda���Nz_`c]V�VKNM\]Y[NM_$a
a{IKNtapN`o{L�h^UcH � R ' � p O � �

o�� �'2 9 E R y P 9 UcH � R ' �lp O � �
o�� �'2 9 E R p P¡WXV +Bµ�-¡�£Z]o�cKO 5 ) = r�P«¶Ba{I¯Z]o|uvN`o

uKW�¢CN`o{N`V�apWecdY·�
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�«abc]yKy2NMcdo|h�apIgcda�apIKNza{N`o{L�h�Zd�GuvN`\^opNMN 5 ) =vrzW[V i �

o�� :�2	 _�Z^opo{NMhpy8Z^Vgu�a{Z
� i � o�� :�2	 �

R ' n+p
k � � R ' nqp O��

& o�� :�2 9 E R�R P � R ' nqp 9 � � R ' n+p O �
& o�� :�2 9 E R � P � R ' nqp {

�! C  U � ½ � �¨� Á�& = S <"= ½ �`�OÂ ½ <8� ½6½ S R � R ' nqp O � & o�� :�2 9 E R ��P
­�Nt�go{hka©_`Z]VghpWeuvN`o�apIKNbapNMopL�h©Zd�iIKW[\]IgNMhka�uvNM\]o{N`NxW[V � R ' n+p O �

& o�� :�2 9 E R �=P|�G­�NUL1c]�]NbcO_|Igc]VK\]NxZ]��%c]opWecdlKY[N] vhpWXV8_�N��©Nz_`Z]VghpWeuvN`o�cdY[Y i b*^ R ' nqpR �¡H�IKNMVi � � R ' nqp O � & o�� :�2 9 E R ��P�� R ' nqpAk � � R ' n+p O(N	O i P7P�� R ' n+p
��WXapI
N	O i P k � R ' nqp O i P 9�� R ' nqp O iv9 E R � P 9 U H � R ' � p O �$O i P 9 E R � P 9 U H � R ' � p O��$O i P 9 E � y P9�i
9 E � p

k "
�
o�� � R ' n+p O i P 9 � O i x�E R � xIE � y x�E � p P�x

��IgN`o{NbcdY[Yga{N`o{L�h)Z]� � Igc5�^NbuvNM\]o{N`Nbcda�L1Z^hkab»]�GH�IKNMopN`�£Z]o{N] �cdY[Yga{N`o{L1h�Zd� � R ' n+p OoN.O i P P�_�Z^opo{NMhpy8Z^Vgua{Z�a{IKNOyKopZvuvf8_$a�Zd� A p _`Z]L1y2Z]VKNMV^a|hUZd� " � o�� � R ' nqp cdVgu;Zd� A R _`Z]L1y8Z^VKN`V�a|htZ]� � O i xIE R � x�E � y x�E � p P��IgN`o{N A p 9 A R k Jg��H�IKN�uvN`\^opNMN"Zd�©hkfg_|I�c¯a{N`o{L Wehba{IKN`V�Y[Z%��NMoba{IgcdV A p O0J = r�P 9 O J>= A p Ptc]h
JML�N	O "

�
o�� � R ' n+p P;s J = r]�§­³IgN`V A p k J + c]Vgu§a{IKN`V A R k ��-$ Ga{IKWeh"a{N`o{L _�Z^opo{NMhpy8Z^VguKh�apZ/c

ygopZvuvfg_�a©Z]�
uvNMopW[�%c%apW[�]N@h)��WXapI�opN@hky2NM_�a�a{Z E R � �¡¬xN`V8_�NUW�a�Igc]h�a{IKNUh{cdL1NU�%cdY[fKNtZ^V i cdVgu i`9 E R � �£Z]oc]YXY i bg^ R ' nqpR cdVgu�W�ax_McdVKVKZ]a�Igc5�]NUuvN`\^opNMN 5 ) = r]�GH�IKNMopN`�£Z]o{N] �apIKN�uvNM\]o{N`N 5 ) = r�_McdV�Z^VKY[j¯l8N
Z^lva{c]WXV;�£Z]o A p s J = r^����Vªhkfg_|I�_`c^hkN@h` 2apIgN1uKN`\]o{N`NOc]uvL1WXa{hUa{IKN1fKyKy2N`ozl8Z^fKVguvO J>= r�P8R 9 r]���«a
�£Z^YXY[Z%�xh�apIgcda � R ' nqp O(N	O i P P�Igc5�]NzuvN`\^opNMN�c%a�L1Z^hka�O 5 ) = 5 P¡WX�

J � r 9�� 5 ) = 5 {
ObZda{Nta{Igc%a�a{IKWehx_�Z^VguvWXapW[Z]V�W[hxh{c%a{W[hk�gN@u�l6j�a{IKN�Z]o{WX\^WXV8cdYCygcdo|cdL1N`apN`o|h + ) k ��cdVgu>J k ) -��
�! C  � � ½ � �¨� Á�& = S <"= ½ �`�OÂ ½ <8� ½6½ S R � R ' nqp O � & o�� :�2 9 E R�R P
ObZ%�� v��N�c]yKyKY[j�c�hkW[L1WXYecdo©a{opN@c%apL1NMV^a�a{Z � R ' nqp O �

& o�� :�2 9 E R�R P$ K��IKN`o{N
� & o�� ��2 k � R ' �lp O �|O i P 9 E p�p P 9 � H � R ' n+p O i 9 E �=P 9 E p ��{

­�N�cdYehpZ�L�cd�^N�cO_|I8cdVK\^NtZ]���%cdo{WecdlKY[N]�GH�IKNMVi � � R ' nqp O�� & o�� :�2 9 E R�R P � R ' n+p k � � R ' n+p O � O i P P � R ' n+p
��WXapI

� O i P k � R ' nqp O i P 9 UIH � R ' � p O��$O i P 9 E R � P 9 E R � {
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¸�Z]o{N`Z%�]NMoM 8apIgN�N��vyKY[W[_`W�a���o{W�a{WXVg\�Z]��a{IKN�cdY[LOZ�hra�l2N`V�a�y2Z%��NMot�£fgVg_$a{WXZ^V � R ' n+p O i P k � O i � PtYXN@c]uKh
a{Z1S

� n+p O � O i P P k i � 9�� O i P 9 � O i x�E R �Yx�E R � P
��IgN`o{N � _`Z]V�a{c]WXV8h�m^f8c]uvo|c%a{W[_�apNMopL�h�Z^VKY[j/cdV8u � c ��VKN�Z]o�_`Z]Vghka{c]V�a�apN`o{L�h + hpWXV8_�N E R � cdV8u E R �Z^VKY[j�cdyKy2NMc]o�WXV�Y[WXVKN@cdo�Z^ox_�Z]V8hra|cdV�a�apN`o{L�h -��

��V B[»�C« 4±�cdlKlgc]\]N�c]Vgu��Ko{Wehp_|I�\^WX�^N�apIKN��£Z]Y[Y[Z%��WXVK\�N��vyKY[c]Vgc%a{WXZ^V��£Z]otapIKN��@¶·apI�Z^o{uKN`obuvWX¢CN`o{N`V�apWecdY
cdaka|c]_|�"Z^V1apIKNtZ]o{WX\^WXV8cdYg_`WXyKIgN`o=SiapIgNbZ]VgYXjO�©c5j"apZ�Z^lva{c]WXV¯c�apN`o{L Zd�&uvNM\]o{N`Nt�UW[V � R ' nqp O � O i P7PG��WXapIJ k ) W[h©a{Z�L�fKYXapW[yKYXj�c%a�YXN@c]hka�ar��Z"apN`o{L�h�Zd�-uvN`\^opNMNt�OZd� � n+p O � O i P P©c]Vgu�c]VKZda{IKN`o©a{N`o{L��G±©fva@ vapIKNa{N`o{L�h�Zd��uvN`\^opNMN���WXV � n+p O � O i P P�_`Z]L1N1�£o{Z]L a{IKN¯cdY[L1Z^hka�l8NMV�a��£fKVg_�apW[Z]V � �  �c]Vgu/apIKNMj/Z^lghkNMop�^Na{Igc%a"apIKN¯ygopZvuvfg_�a"Zd�xc]V�j;ar��Z�±©Z6Z]Y[NMc]V§_�Z]L1y2Z]VKNMV�a{h�Z]� � � Igc]h"uvN`\^opNMN¯c%a"L1Z^hkaOµ4B[»] -�gc^_$aOP�C·�
H�IgW[h)Z]lghpN`o{�%c%apW[Z]V1Weh�c"uvWXo{NM_�a�_�Z^VghpNMm�fKN`V8_�NxZ]�&s�Z^opZ^YXYecdo{j¯»^�-H�I6fghM ^apIKNtL1c"�vWXL�fKL uKN`\]o{N`NxapIgcda)��N
_McdV�Z]lva|cdW[V�Wehxcda�L1Z�hrat�6�

¸�Z^opNU\]NMVKN`o|cdY[Y[j] vcdY[Y2apN`o{L�h�WXV � � R ' nqp O � O i P7P�� R ' nqp cdo{Nba{IKNzopN@hkfKYXa�Zd�&a{IKN�yKo{Zvuvfg_$a�Zd� A p apNMopL�h�£o{Z]L i �   A R a{N`o{L�hb�£o{Z]L � O i Ptc]Vgu A���apN`o{L�ht�£opZ^L � O i x�E R �Yx�E R � P$ i��W�a{I A p�9 A R 9 A � k Jg����V
Z]apIKNMo)a{N`o{L�h` 6�©NU_McdV¯��o{W�a{Nba{IKN`L�c]h�S i ��� 2 -�i �

o
-7i � # - Ex��IKNMopN � p   � R cdV8u � �Uc]opNtWXV�a{N`\]NMo{h�Y[Z%��NMo

a{IgcdV 5 R ' nqp cdVgu��]N`o{WX�£j�W[VK\ � R O � p P k A p   � R O � ��P s�A ��cdVgu � R O � R P s 5 A R c^h � R Weh�apIgN�hpfKL�Z]�A R WXV�a{N`\]NMo{h©��IKZ�hkN�P%¶·�©N`W[\]I�a{h©N@m^f8cdY&Pv�¡¹6f8_|I�c�a{N`o{L®uvN`y2N`V8uKh�Z]V�c�_�Z^Vghka{cdV�a�Z]VKY[j¯WX�:A � <k �g�G�«a{h
uKN`\]o{N`NUWeh�apIKNMVqS

� R E O L � p 9 � R 9 � � P ��
 � E 5 R ' nqp =vr G G
c]Vgu�a{IKN�cdaka{c^_|��_`Z]fKYeu�l2N�uvZ^VKN�c^hbhpZ6Z]V�c]h � R E O L � p^9 � R 9 � ��P ��
 � E 5 R ' n+p = r G G�� 5 ) = r]�
ObZ%�� v��N�uvNMopW[�]NU�£o{Z]L n)opZ^y8Z�hkWXapW[Z]V��

� R O O L � p 9 � R 9 � � P ��
 � O 5 R ' n+p = r�P7P s � R O L � p � 
 � O 5 R ' nqp =vr�P�P 9 � R O � R P 9 � R O � � Ps O�) = r�P 9 A p 9 5 A R 9 A � + � -
s O�) = r�P 9 J 9 A R +·� -

c^h;A p09 A R 9 A � k J8�
¹6f8_|I�c�a{N`o{L uvN`y2N`V8uKh©Z]V¯a{IKNz_�Z]V8hra|cdV�a{h�Z]VKY[j1W���A � � r]�-­/NtapIgN`V�Igc5�]N�A R s J$= r]�G±©fva©apIKN

a{N`o{L�h-WXVg_`YXf8uvWXVg\�czIKWX\^I1�5c]YXfgN��£Z^o A R +�A R � J = 5 --_`Z]o{opN@hky2Z]V8u�apZ�Z^VKN�Zd�2apIKNx�£Z]Y[YXZ%��W[VK\UygcdopapWe_�fKYecdo
_Mc]hpNMh�S

� s©c]hpN A pAk �K�GH�IKN`V& K��NzIgc5�^N A R 9 A � k Jg�¡­�N�uvNMuKfg_�Nza{Igc%a

� R O7O L � p 9 � R 9 � � P ��
 � O 5 R ' nqp = r�P P k � R O � R 9 � � ��
 � O 5 R ' n+p = r�P P
s 5 A R 9 A��ts 5 J,= A �ts 5 ) = )

hkW[Vg_`N$A � � r]��OxZ]apNzapI8c%a�apIKWehx_`Z]L1yKY[N�apNMYXj�hkZ^YX�^NMh�apIgN�_`c]hpN A R k J1= r]�
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� s©c]hpN$A p k r"cdVgu%A R k J1= 5 � T h � R O � p P k � R O � ��P k r] g�©N�Igc5�^N � p k 5 j c]Vgu � � k 5 � �
H�IKN`o{N��£Z^opN^ 

� R O7O L � p 9 � R 9 � � P ��
 � O 5 R ' nqp = r�P P k � R O 5 j L 9 � R 9 5 � ��
 � O 5 R ' n+p = r�P P
k � R O0L 9 � 
R 9 5 W ��
 � O 5 R ' n+p = r�P7P
s � R O0L�P 9 � R O � 
R P 9 r
s J 9 O J�= 5 P 9 r�s 5 ) = ) {

±©Z]apI�yKo{N`�6W[Z]fghUhpW�a{fgc%a{WXZ^VghbW[Vg_`YXfguKN�a{IKN1_`c]hpN A R � JA= 5 �,OxZ%�� C�£Z]ozcdV6j A R s J>= )  C�©NOuKN`o{WX�^N
�£o{Z]L +·� -�a{Igc%a

� R O O0L � p 9 � R 9 � � P ��
 � O 5 R ' nqp =vr�P P s ) =vr 9 5 J1= ) {

H�IgW[h�fKygy8NMoxl8Z^fKVgu�_`c]VKVKZ]a�N��K_�N`N@u O 5 ) = 5 P©c^h�hkZ6Z^V�c]h
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