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SPu < � J�u < u 2�3 M�u <�� A R C 2 ajRGn:W 2Xo C R�MyU C R�] 3 U#R[n�W 2�3 M|\
Q 7 u < u � 9�J 2 S 2 Q d 3 ceU#]_\ 3 \
Q 8 � J
Q \�W4a 2 W#]_\�d SzR[aj\nGgd�Uf]g\ 3 Uf]gZ�R
S�J 2�3 M C 2 ajR|] 3 c)GgdSM=R�M \ 3 U C R SVR 2 n�W 2Xo C \
QPU C R 4 � 4 � ce\ 3 U#Wf] !6d�Uf]g\ 3 <R R�c 2�3 SVR[R�Q Wf\:Z U C R
SVR4U C 2 U 2 UDG 2 UfR4Uf]_ZkR
S�U C R[M=\:Z�] 3\2�3 UGc \ 3 UfWf] !�d�U#]_\ 3 Uf\yU C R4] 3 UfR[n:W 2 G ce\:Z�R
S
Q Wf\:ZLU C Rl4 � 4 � UfR[W#Z�J ADC ]KGgR�U C Rk\�U C R[WyUfR[W#Z Si]_Z o G �hn:R 3 R[W 2 U#R
SvW 2Xo ]YM \ Sfce] GKG 2 Uf]g\ 3 S 2 !x\�d6U U C R4 � 4 � a 2 Ggd�R < � C R84 � 4 � c \ 3 UfWf] !�d�U#]_\ 3 ]�S�U C RY\ !ra=]g\�dxS�J!R
SfSiR 3 Uf] 2 GKG � c�G 2 S#SV]pc 2 G+ce\ 3 U#Wf] !6d�Uf]g\ 3 J�\XQ
U C RCQ \�W#Z 	 Sid�Z \
ajR[WyceW#R 2 U#R�M o\2 WfU#]�c)GgR
S|\XQ U C R ced�W#WfR 3 Uy\XQ R 2 c C oS2 WfU#]�c)GgR�
KJ ADC ] G_R U C R # 7%� �|9
UfR{WfZ WfR o W#R
SVR 3 U�S
�jd 2�3 Ufd�Z ] 3 UfR{WVQ R[W#R 3 ceRyR�� R
c U�S < � C R SVR�\ Sfce] GKG 2 Uf]g\ 3 S 2 WfR \ 3 2 U#]_Z�R S#c 2 GgR�\XQ��� � � a����� } � ~� J 2�3 M 2 GgR 3 n:U C S#c 2 GgR�\XQ � � � �e}�J 2 S 2 W#R|U C RySiZ 2 G G_R[WbJ Zk\�WfR SVUfW#\ 3 n	G ��M 2 Z o R�M
\jS#ce]KG G 2 Uf]_\ 3 S 2 GgWfR 2 M � o W#R
SVR 3 U�] 3 U C RU4 � 4 � U#R[WfZ < � C R SVRyc 2�3�2 GpSV\"! R+SiR[R 3 ] 3 � ]gn�d�W#R u <�� J ADC ]�c C
o Gg\�U�SJU C R�] 3 U#R[n�W 2�3 M 2 S 2 Q d 3 ceU#]_\ 3 \XQ �ZJ Q \:W 8 � � t 2�3 M�� 6 � V=< ��GgU C \:d�n C U C R�Uf\:U 2 G�] 3 UfR[n:W 2�3 MC R[W#RWM=R{a=] 2 UfR S 3 \�U#]�ceR 2 !XG ��Q W#\�ZtU C R�4 � 4 � ce\ 3 UfW#] !�d6Uf]_\ 3�2 U�G 2 UfR+Uf]gZ�R
S)JrU C R 2 Z�\:d 3 U 7 2�3 MYSi]_n 3 9
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\XQ U C ]�SDM=R[ar] 2 Uf]g\ 3 ]pS�SVR 3 Si]_U#]_ajR^G �]M=R o R 3 M=R 3 UE\ 3 U C R+c C \jSiR 3 a 2 G_d6R!\XQ 8 � < � C R
SiRv\ Sfce] GKG 2 Uf]g\ 3 SP\ 3
U C R|Uf]gZ�R Sfc 2 G_R|\
Q ��� � c 2�3 !xR+]"M=R 3 Uf] ExR�M A ]gU C U C \ SVR|ZkR 3 U#]_\ 3 R�My] 3&N ��� P 2�3 M N � � P ADC ]pc C o G 2 � 2�3
]_Z o \:WfU 2�3 U�Wf\nGgRP] 3 U C R � d 2�3 Ufd�Z M=R
c \ C R[W#R 3 ceR N � 3 P 2�3 M|R � R ceUf]gajR�M=]�S#SV] oS2 U#]_\ 3�o W#\rceR
S#SVR
S|Mr]�Sfc dxSfSiR�M
] 3 U C R
SVR oS2
o R[W�S <�� \�U#Uf\	G 2 R[U < 2 G < N ��� P c \�Z�Z�R 3 U�U C 2 U ADC R 3 SiUfdSM �r] 3 nzU C R7! 2 c (�� WfR 2 ceU#]_\ 3 o Wf\ !XG_R[Z7 ADC R[WfR U C R R�� R
ceU�\
Q4U C RkceWfR 2 UfR�M oS2 WfU#]�c)GgR
S!\ 3 U C R RbG_R
ceU#Wf]pc ExR^GYM ]pS!U 2 ( R 3 ] 3 U#\ 2 c[ce\:d 3 U�9zQ \:W
Sfc 2 G 2 WyR^G_R ceUfW#\hM � 3\2 Z�]pc[Sz] 3 & � & M=]_ZkR 3 SV]g\ 3 S�J 3 R[nnGgR
ceU#] 3 n U C R
SiR�W 2
o ]"MN\jSfc ]KGKG 2 U#]_\ 3 SvWfR SVdXGgU�Sv] 3
U C RyWfR[ajR[W�SV] !XG_R �[2 Z�]KGgUf\ 3 ] 2�3 R[aj\nGgd�Uf]g\ 3 ! R{] 3 n WfR o G 2 ceR�M ! � 2�3 ]gWfW#R[ajR[W�Si] !XGgR ( ] 3 R[Uf]pc!R[aj\nGgd�Uf]g\ 3 <� ]gn�d�W#Rhu < &^� S C \ A S|U C R�U#\�U 2 G�a 2 ced�d6Z ced6WfWfR 3 U
M=R 3 SV]_U�� 2 S 2 Q d 3 ceU#]_\ 3 \XQ �ZJ 2 Gg\ 3 n A ]gU C U C R4 � 4 � ce\ 3 UfW#] !�d�U#]_\ 3 J 2�3 MYU C R 2
o�o Wf\	�r]_Z 2 Uf]g\ 3 U C 2 U WfR
SidXG_U�S Q Wf\:Z 3 \:U!\ 3 G �h]gn 3 \:Wf] 3 n�U C R # 7%� �|9
UfR{WfZ S�J !6d�U 2 G�Si\ dxSi] 3 n 7 u <�tnt 9 <� C RO4 � 4 � ce\ 3 U#Wf] !6d�Uf]g\ 3 S C \ A S|SVU#Wf\ 3 n 2 n�W#R[R[Z�R 3 U A ]gU C � ]gn�d�W#R t \
Q � G_d�n:R[W^J � \�UfU#\nG 2 R[U <2 G < N ��� P 7 2 GgU C \:d�n C 2 M=] � R[W#R 3 U Sfc 2 G_R!]pSGdxSVR�M ] 3 N ��� P 9 <|R R 2 GpSV\ SiR[R�U C 2 U^J 2 GgU C \:d�n C U C R 	 SVR{Z�]�c)G 2 S �
SV]pc 2 G 
 4 � 4 � U#R[WfZ M=\:Z�] 3\2 UfR S ] 3O2 GKG !6d�U|U C R E W�SVU &^� ` � � SVR
ce\ 3 M�S�J�U C R 	 � d 2�3 U#d�Z ] 3 UfR{WVQ R[W#R 3 ceR�

UfR{WfZ ]pSzSi]_n 3 ] E c 2�3 U,G ��Zk\�WfR ]_Z o \�W#U 2�3 U�] 3 U C ]�S ExW�SiUz] 3 SVU 2�3 U < � ] 3S2 G G �BJ�]gU�]�S A \:WfU C 3 \�U#] 3 n U C 2 UM=d�R Uf\ S��=Z�ZkR[UfW2�BJ A R C 2 ajR � 3 	 �21 } 7 �>9 � � � � � 	 �21 } 7 �>9�J 2 G_U C \�d�n C U C R ] 3 U#R[n�W 2�3 MY\XQ � 3 	 ��1 } 7 �S92�3 M � � 	 �21 } 7 �>9 A ]KG G�SiUf]KG G M=]pS o G 2 � W 2Xo ]YMC\jS#ce]KG G 2 Uf\�W2��MrR o R 3 M=R 3 ceR�\ 3 8 � <
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� C RLG 2 Wfn�R+Uf]gZ�R 2
o�o W#\ �r]_Z 2 Uf]g\ 3 ]pS �� m 	 ��1 } 7 �S9 � } 7 }�IF9 &� �V	o m } �
	 �
�

��� 7 u < u � 9
� C ]pS A \�deG"MCn:R 3 R[W 2 U#R 2�3 ] 3 M=d ceR�M�R^G_R ceUfW#]�c ExR^G"M�] 3 U C R o \jSV]gUf]gajR[T � M=]_W#R
ceUf]g\ 3 �

I - ��� 7 �S9 � } � 4 I�4 � � �o m } �
	 �
�

��� 7 u < u:un9
cj] 3 ceR A R C 2 ajR 3 \�U�U 2 ( R 3 ! 2 c ( � W#R 2 c Uf]_\ 3 ] 3 Uf\ 2 c[ce\:d 3 UbJ[U C R 3 \:d�WJWfR
SidXG_U�S c 2�3 \ 3 G � ! REce\ 3 SV]YM=R[W#R�M
WfR 2 G_]pSVU#]�cLM=d�W#] 3 n Uf]gZ�R
S ADC R 3 I - ��� � � 4 I 4 � C 2 U!]pS)J ADC R 3 � � � � ��

} 	�
� � �� � <�� C dxS)J 2 GgU C \:d�n C

Q \�W SiZ 2 G G�R^G_R
c UfWf]pc ExR^G"M6S 7 ADC R[W#R^}�I � � ~ � 9yU C R 2 !x\
ajR 2
o�o W#\ �r]_Z 2 Uf]g\ 3 ]�S a 2 Gg]"M@Q \:W 2�3
R � o \ 3 R 3 Uf] 2 G G � Gg\ 3 n Uf]gZ�RBJ A R SVR[R U C 2 U|]gU|]pS 3 R[ajR[W�a 2 G_]YMsQ \:W 2�3 ] 3 E 3 ]_U#R U#]_Z�R�� � \Nc 2 GpcedXG 2 UfR
] 3 E 3 ]_U#R U#]_Z�R oS2 ]gWyceW#R 2 U#]_\ 3 R�� R
c U�S A ]_U C \�d�U+] 3 c�G_dSM=] 3 n ! 2 c ( � W#R 2 ceU#]_\ 3 ]pSvZ�R 2�3 ] 3 nnG_R SfS�� ��GpSV\eJ
Q \�W]4 I 4 � ID} U C ]�S 2
o�o Wf\	�r]_Z 2 Uf]g\ 3 ]�SG\ 3 G ��a 2 G_]"M Q \:W � � � &b� ` 3 � SiR
ce\ 3 M�S��

��� �!�	� $)D 1�
{KNM O�% %!' ;=145H765iM F+� D 14I!5H765iD 143cj\!Q 2 W A R C 2 ajRG\ 3 G � ce\ 3 SV]"MrR[WfR�M|U C R o W#\ o R[WfU#]_R
SJ\XQ 2�3 R{aj\nG_ajR�M a 2 ced�d�Z SVU 2 UfR <|R R4ce\:dXG"M|R 2 SV] G �C 2 ajRPce\ 3 SV]YM=R[W#R�M 2�3 ] 3 ]gUf] 2 G:SVU 2 UfR ADC ]�c C ]pS 3 \:U�a 2 c d�d�Z < � \:W�] 3 SiU 2�3 ceRBJ
ce\ 3 SV]YM=R[W 2�3 ] 3 ]_U#] 2 G SVU 2 UfR�J
&^�	V
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 ��5
2 UyU#]_Z�R �
� JPce\ 3 Si]�SiUf] 3 nh\XQ � oS2 W#Uf]�c�G_R
S�J�\XQ4Zk\�Z�R 3 U 2 6 3

s �b�^� 6 v 2�3 MbS o ] 3 S � 3
s �b�^� � v < � C R 3

Q Wf\:Z R � d 2 Uf]g\ 3 S 7 V5<�� � 9 2�3 M 7 u <���� 9�JrU C R!R � o R
ceU#R�M 3 d�Z !xR[W \XQJ\�d6U oS2 W#Uf]�c�G_R
S 7 2 Q U#R[WGR[aj\	G_ar] 3 n!Q \:W2 Uf]_ZkR �* � � 9P]�S �
� ��� � 7 �>9 � v� -�� 3 7 4 � p 	 	 a 	 7 �>9b4 � � 4 � p 	 	 a 	 7 �>9b4 � 9 � � �21 } 7 �>9 7 u < u � 9

ADC ]pc C ]�S|G_R SfS U C 2�3 � �21 } 7 �>9 � � JhM=d�R!U#\ � 2 dXGg]xR ��c�G_dxSi]_\ 3 < � C R o Wf\ ! 2 !6]KG_]gU��yU C 2 UGU C Rz\:d�U�SiU 2 U#RA \:dXG"M ce\ 3 U 2 ] 3 R � 2 ceU1G � � oS2 WfUf]pc)G_R SG]�S �
� v�� v 7 �>9 � � �21 } � �21 } 7 �>9� v-�� 3 4 � p 	 	 a 	 7 �>9^4 � 7 u < u � 9

ADC ]pc C 2 n 2 ] 3 S C \ A S�U C R A RbGKG � (h3 \ A 3 Q 2 ceU4U C 2 U oS2 W#Uf]�c�G_R�ceW#R 2 U#]_\ 3 ]pS G_R
S#S Gg] ( R^G �y] 3�2 SVU 2 UfR�U C 2 U2 GgWfR 2 M � ce\ 3 U 2 ] 3 S o\2 WfU#]�c)GgR
S 7 W#R
c 2 GKG U C 2 U]4 � p 	 	 a 	 7 �>9b4 � � 4 � p 	 	 a 	 7 �>9b4 � � & 9 < � C R ced�W#WfR 3 UHM=R 3 Si]_U��
\XQ2U C ]pSGR[aj\nGgajR�M SiU 2 UfR|]pS �

� ��� � 7 �>9 � v� -�� 3
� 7 # p 	 	 a 	 	 � � 7 � s � 9,9 � � �21 } 7 �>9 7 u <��	� 9
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�-. "�8 "���! �<  �+,B� *�/ > �;� <�� 2;�"� �+ "�3:L(����" �-.23,.�34 5
ADC R[W#R4 # p 	 	 a 	 	 � � 7 � s � 9�� � �� 3 7 � s �
� 9^4%# p 	 	 a 	 	 � � 7 � 9�� � � p 	 	 a 	 7 � s ��� 9^4 # p 	 	 a 	 	 � 7 � 9�� � '� p 	 	 a 	 	 � 7 � 9^4 � p 	 	 a 	 	 � 7 � 9��7 u <�� & 9ADC ]pc C n�]gajR
S 7 Q \�W4U C R+ce\ 3 SVU 2�3 U�R^G_R ceUfW#]�c ExR^G"MS9� 7 # p 	 	 a 	 	 � � 7 � s � 9,9 � }I 6 �
	 	 � 7 & � V 4 � 7 8 - �� 	 - � � s 8 - �� 	 - 9b4 � 9 7 8 - �� 	 - � �>9 � 7 u <��	V 9V � � 6 # 7 � 7 8 - �� 	 - � � s 8 - �� 	 - 9 � 7 8 - �� 	 - � � s 8 - �� 	 - 9,9 � 7 u <��	� 9

� \�U#R�U C 2 U � 7 # p 	 	 a 	 	 � � 7 � s � 919�M=\jR
S 3 \�U4WfR o WfR
SiR 3 UGU C R|c d�WfW#R 3 U�\
Q & oS2 WfUf]pc)G_R < $ 2 U C R[W^J� 7 # p 	 	 a 	 	 � � 7 � s � 9,9 � � �21 } 7 � s � 94WfR o WfR
SiR 3 U�S!U C R R � o R ceUfR�MYc d�WfW#R 3 U 2 U|Uf]gZ�R � ] 3 2 SVU 2 U#R�U C 2 U 2 U
Uf]gZ�R �
� ce\ 3 U 2 ] 3 R�MC\ 3 R oS2 W#Uf]�c�G_R < u U A ]KG G c \ 3 U 2 ] 3 ce\ 3 U#Wf] !�d�Uf]g\ 3 S 3 \�U��fd SVUzQ W#\�Z U C R & �Ho\2 WfU#]�c)GgR
ce\:Z o \ 3 R 3 U4\XQ�U C RyR[aj\	G_ajR�M SVU 2 U#RBJ0!�d�UzQ W#\�Z U C RyR 3 U#]_W#R|R[aj\	G_ajR�M SVU 2 U#R < u Q,J !xReQ \:WfR Z�R 2 SVd�W#] 3 n
U C R!ced6WfWfR 3 UP\XQJU C R4R[aj\nGgajR�MySVU 2 UfR�J A R4Z�R 2 SVd�W#R�M|U C R oS2 W#Uf]pc)G_R 3 d�Z"! R{W^J 2�3 M Q \�d 3 M R � 2 ceU,G �y\ 3 R
oS2 WfUf]pc)G_R o WfR
SiR 3 UbJ�U C R 3 U C R ced�WfW#R 3 U A R A \�dXGYM Z�R 2 SVd6WfR A \:dXG"M�!xRzU C 2 UE\XQwU C R 	 ce\	GKG 2Xo SiR�MySVU 2 UfR 

# p 	 	 a 	 	 � 7 � 9�
]4 ����� � � 7 ADC ]pc C ]pS�U C R�\ 3 R � oS2 W#Uf]pc)G_R4ce\:Z o \ 3 R 3 U \
Q U C R4R[aj\nGgajR�M�SVU 2 UfR�J 2
o�o W#\ o W#] 2 U#R^G �3 \:WfZ 2 G_]�SiR�M>9 < � C ]�SPced�W#WfR 3 UP]�S�R 2 SV] G �]M=R�MrdxceR�M|U#\ !xR � � } 6 �������	 	

� � ������
	 	 J ADC ]�c C ]�SPSV]gZ o G ��U C R!c�G 2 S#SV]pc 2 G
WfR SVdXGgU Q \:W 2 SV] 3 nnGgR oS2 W#Uf]pc)G_RBJ 2 c[c R^G_R[W 2 U#] 3 n^] 3 U C ]�S�R^GgR
ceU#Wf]�c�ExR^GYM < � C ]pS�]�S)J4Uf\TU C R !xR
SVU \XQ
Z"� (h3 \ A G_R�M=n�RBJ�U C R E W�SVU+Uf]gZ�R|U C 2 U 	 c \nGKG 2Xo SiR \
Q�U C R A 2 ajR � Q d 3 ceUf]g\ 3 
 C 2 S ! R{R 3O2
o�o Gg]_R�MYUf\ 2
WfRbG 2 U#]_ar]�SiUf]�c+S �6SVU#R[Z�J 2�3 M ]gU o W#\Xar]"MrR
S 2 Si]_Z o G_R�R � 2 Z o GgR|\
Q�U C R ] 3 SV]gn C U�SzU C 2 U c 2�3 !xR n 2 ] 3 R�M
Q Wf\:Z A \�W ( ] 3 n M=]_W#R
ceU1G � A ]gU C U C R crc C W��\�M=] 3 n�R[W o ]�c Ufd�W#R|SiU 2 UfR
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