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`:aOb!a0b cedRfGg�hJijg�hkflm,�7+4O3I1n*BKI.L46KNA-SN*G4�AB.L46*BK]4 W 3NM�o(,p,/qGABK5;[.	EXKN.6.	ErA-;<4O9=V-;<9=,�Cs>\FtKIo�o�,�;=,�M�K]4O9=3N1vu?9w_ ,I_<uxzy{�|~} 7:*-,�M6, x 9[.:46*-,	EXKN.6.:3 W 4O*B,2.0FJ.04O,�E�u {��B�����~� .0ABo�*�46*BK]4 {k���0�+�Q�~�9[.84O*-,YV@3I.O9�469<3I1Q3 W 4O*-,X.OFJ.�46,�E�u�K51BC }��k�����R�������� �~� 9=.R46*-, W 3NM�o(,rKIo�469<1-S�3N1�4O*B,EXKN.6.�_Y)+*B,Y.O3N;=AJ469<3I1Q463�4O*-,X,/qIAkK]4O9=3N1k.83 W EY3N4O9=3N1 W 3NM	K�.0FJ.04O,�E�AB.OAB.OKN;<;=FQCJ,/.Oo�MO9=>@,46*-,Z4OM�K]��,/o�4O3IMOFY46*BK]4mK�EXKN.6. W 3N;=;=3]7�.�_���qIAkK]4O9=3N1k.�3 W EY3N4O9=3N1�K5M6,ZC-,�M69<�I,�C W MO3IE�.03IEY,.O3NMO4j3 W�W 3IM6o�,�>BKN;=KN1Bo(,I_� B3NMj,�¡-K5EYV-;=,Nu\K2¢�3\3IHN,NU .j£?K¤7¥4O,�;=;[.jAB.j4O*B,�4O*B, W 3NM�o(,m9<1BC-ABo(,/C>\FrKL.OV-M69<1BSR9[.!9<46.�.0V-M69=1-S	o(3I1B.�4�K51G4j¦rE2A-;<4O9=V-;=9<,/CX>\F	4O*B,mCJ9[.0V-;[KNo�,�EY,�1G4�3 W 46*-,m.OV-MO9=1-Sk_)+*-,�MO, W 3NM6,Nu xzy{2|¨§ ¦ { W 3NM!K8EXKN.6.�©ª.0VBMO9=1-Sm.OFJ.�46,�E¨7:*-,�MO, { 9[.�4O*B,'CJ9[.OV-;=KIo(,�E�,�1G4 W M63NE46*-,r,/qGA-9<;=9=>-MO9=A-E«V@3I.O9�469<3I1�_L¬m.6.0A-EY9=1-S�K#.046K5MO4O9=1-S��N,�;=3Jo(9<4�F�3 W�­ ,�MO3ku@4O*-,Y.03I;<A-4O9=3N1D46346*-9=.?CJ9<®@,�MO,�1I469=KN;I,/qGABK]469<3I1R9[. {k���0��|¯{@��°I� o(3I. �0± ²³ � 7:*-,�M6, {@��°G� 9=.v4O*B,�9<1B9�469=KN;IV@3I.O9�469<3I13 W 46*-,�EYKI.O.�_8PR9=�N,�1D4O*-,rEXKN.6.mK51kC%.0VBMO9=1-S#o�3N1B.046KN1I4/uk9w_ ,N_=uk46*-,r.OFJ.�46,�E«VBKNM6KNE�,�4O,�M6.�u46*-,D.0V@,�o�9�^ko�K]469<3I1B.�3 W {@��°G� K51BC«´{k�µ°I� CJ,(46,�M6EY9<1-,�46*-,D.03I;<AJ469<3I1n463�46*-,D,�qGABK54O9=3N1¶3 WEY35469<3I1�uJ9w_ ,I_<uJ46*-,Z4OM�K]��,/o�463NM6FX3 W 46*-,LEXKN.6.�_)�FGVB9=o�K5;=;<FIu¤KmEY,�o�*BKN1-9=o�K5;\.0FJ.04O,�E·*kKN.�C-K5EYV-9=1-SBu¤9w_ ,I_<uI.03IE�,�4O*-9=1-S:46*BK]4!.O;<3]7�.?CJ3]7:146*-,mEY35469<3I1p3 W 4O*-,8EYKI.O.�_!)+*-9[.j9[.jEY3JCJ,�;<,/CX>\FYKrC-KN.O*-V@354'7:*-3I.O, W 3IM6o�,8o(3I1G4OM69<>-A-4O9=3N19[.mVBMO3IVk3IM0469<3I1BK5;v4O3p46*-,�EYKI.O.�U �N,�;=3Jo(9<4�FN_Z)+*-9[.m9[.RE�3JCJ,�;<,/CD>\F%K#C-KNEYV-9<1BS�o(3\,�¸Xo�9<,�1G4¹ u-9w_ ,I_<u x¥y{Y|º§+¹ ´{ _+)+*-,�MO, W 3NM6,Nu-KXEY,�o�*kK51-9[o�KN;�.0FJ.04O,�E»7:9<4O*%KXC-KI.0*-V@354mKN1BCD.OV-MO9=1-SkuKI.RC-,�V-9[o�46,�C�9<1e �9=SNA-M6,�¼Nu�*BKI.LK51t,�qGABK54O9=3N1�3 W E�3N4O9=3N1 x¥y{	½¶¹ ´{	½ ¦ {%|¾°-¿ 7:*-3I.O,.O3N;=AJ4O9=3N1�9[. {k���0��| ,�¡\V�ÀkÁ � {@��°G� o(3G. �0± ²³ � _)+*-9[.Z.0,/o(3N1kC%3NM�CJ,�M8CJ9<®@,�MO,�1G4O9[K5;�,�qGABK54O9=3N1Qo�K51Q>@,YMO,�©w7:M69<404O,�1QKN.m4�7'3p^BM�.�4Z3NM�CJ,�MCJ9<®Â,�M6,�1G4O9[K5;�,/qIAkK]4O9=3N1k.+3NM:K�^BM�.�4:3NM�CJ,�M';=9=1-,�KNM:�N,�o(4O3IM',/qGABK]469<3I1�KI.
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)+*-9[.+,�qGABK54O9=3N1�9=.�SN,�1B,�M69=o�K5;=;<FX7:M69�4O4O,�1�KI.´ò�|�ó�òv¿ � ñ �7:*-,�MO,
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4O3t>@,%1-,�SGK]469<�I,�CJ,�^B1-9<4O,I_~ù\3Bu'7',�o�*B3I.O,�K 	 u�9w_ ,I_<u:KN1 � � K51BC � � u�4O3eEXK5HI,�4O*-,.0FJ.04O,�E�.�4�K5>-;=,N_2¬8.LK51�,(¡-o(,�M6o�9=.O, W 3IM846*-,YMO,/KNCJ,�M�uÂ3I1-,�o�K51�CJ,(46,�M6E�9=1-,�4O*kK]4 � �&% ¦K51BC � �'% ° W 3NM'4O*-,LKN>k3]�I,8.OF\.04O,�E 4O3Y>@,Z.046KN>-;=,N_�ù\,�,Z �9<SIA-M6, ô W 3NM:K51�,(¡-K5EYV-;=,R3 W K.0FJ.04O,�E�.�4�K5>-9=;=9 ­ ,�C�>\F#K W ,�,�C->BKNo�H#o�3N1G4OM63N;Â;[K¤7L_)+*-, W ,�,�CJ>BKIo�H�o�3N1G4OM63N;�;[K¤7Luk.046K54O,/CDK5>@3]�N,NukCJ,�V@,�1BCB.�A-V@3N1�46*-,r.046K54O,	3 W 46*-,2.OFJ.�©4O,�E�_X)+*-,X.046K54O,Nu?*-3]7',��N,�M�uÂ9[.Z9<1G46,�M61BK5;�463�46*-,YV-;[K51G4	K51BC�1-3542C-9<M6,�o(4O;=FD3N>B.O,�M6�]K5>-;=,N_)+*-,�M6, W 3IMO,IuN7',�AB.O,mK51)(+*�õ�ø-,�.¤ø-,Z4O32,�.04O9=EYK54O,:46*-,8.046K54O,�3 W 4O*-,8V-;=KN1G4�_/��,RCJ,�1B354O,�4O*-,,�.04O9=EXK]4O,rKN.10ò _:ùJ9<1Bo�,	7',	H\1-3]7 ó�� 4O*B,2V-;[K51G4mEY3JCJ,�; � u ÿ ukKN1BC�4O*B,2o(3I1I46MO3I;�9=1-V-AJ4 � u7�,Lo�K51�;<3\3NH�K]4 ´0ò�|�ó 0ò�½¶ÿ��4O3XCJ,�4O,�M6EY9<1B,)0ò �G9[K�9<1G46,�SNM�K]469<3I1�_)+*-,�qGA-,�.04O9=3N1Y9[. � 7:*-,�1XCJ3\,�.20ò�|zò4365 W 0ò���°I��|�ò?�µ°I� u54O*B,�1$0ò�|�ò W MO3IE¨4O*-,�.046K54O,,�qGABK54O9=3N1�_Yù\3BuvKN1�KIo�o�A-M6K54O,YCJ,(46,�M6EY9<1BK54O9=3N1�3 W 46*-,X9=1-9�469=KN;�o(3I1BCJ9<4O9=3N1B.R9[.LK5;=;�4O*BK54Z9[.þ



M6,�qGA-9=MO,/Cr4O3	,/.�469<EXK]46,�46*-,8.046K54O, W 3IM�K5;=;-469<EY,I_87�1 W 3IM046A-1BK]46,�;=FNuG7�,8CJ3	1-3N4�H\1-3]7 ò?��°G� _)+*-,�MO, W 3NM6,NuJo(3I1B.O9=CJ,�M ´0ò�|�ó 0òX½sÿ��r½$	s��9 0òp§;:J�7:*-,�MO, ó u�0ò u 9 u�KN1BC : KNMO,�H\1-3]7:1 � 3NMYEY,�KI.0A-M�K5>B;<, � _slm354O,�46*BK]4 9 0òQ§<: 9[.�4O*B,,�MOM63NM�>@,(4�7',�,�1D4O*B,r,/.�469<EXK]46,�CD3IAJ4OVBAJ4RKN1BCD46*-,	46MOA-,r3NAJ46V-AJ4/_R)+*-9[.8E�,/KN.OA-M6,2;=9<,/.m9=1K � .0,�1B.O3NMr.OVBKIo(,N_ � )+*-, 	 EXK]4OM69<¡t7',�9=SN*G4�.L4O*B9=.�,�M6M63NM2KN1BCno(3I1\�N,�MO46.	9�4�4O3 � .046K]46,.OVBKNo�,N_ �=�¯9<4O*B3NAJ4LH\1-3]7:9=1-Sp46*-,r9=1-9<4O9[K5;�o�3N1BCJ9<4O9=3N1k. ò���°I� u�4O*B,�SI3IKN;?9[.84O3�o�*-3I.O,rK 	EXK]46MO9<¡�.OABo�*�46*BK]4>0ò o(3I1G�I,�M6SN,/.+3N1G4O3 ò _�l�3546,L4O*kK]4�46*-, 	 EXK54OM69�¡�*-,�M6,	9[.mCJ9<®@,�MO,�1G4W M63NE 46*-, 	 EXK]4OM69<¡�CJ,(^k1-,�C�9=1�46*-,	o(3I1G4OM63N;Â;=K¤7Lu-.046K54O,/C�KN>k3]�I,N_£�,�4@? | 0òX§�ò >@,Z4O*-,L,�MOM63NM'>@,(4�7',�,�1�4O*B,	KNo�46ABK5;�.046K54O,LK51kCp46*-,L3N>B.O,�M6�N,/C#.046K54O,N_
A 3I1B.09[CJ,�M%´? | ´0òX§ ´ò u-9µ_ ,N_=u´0ò |�ó 0ò�½¶ÿ��r½B	¶��9 0òp§;:-�´ò |�ómò�½¶ÿ��r½B	¶��9Ròp§;:-� 1-3N4O,Z46*BK]4 :�|C9Rò >\F�CJ,�^B1-9<4O9=3N1´? |�ór� 0òp§�ò@�?½B	;9Y� 0òp§�ò@�|º�µó¶½$	D9L� ? �
EG�
5 1¯3NM�CJ,�MX4O3sC-MO9=�N,D,�MOM63NMY463 ­ ,�MO3ku ó¨½F	;9 ErAB.04#>k,Q1-,�SGK]4O9=�N,%C-,(^B1-9<4O,I_º£�,�4

	�|G� H � H � � _�¬8.�K51�,(¡-o�,�M�o(9[.0,84O3Y46*-,LMO,/KNCJ,�M�uJCJ,�MO9=�N,R46*-,L�]K5;=A-,�.+3 W H � K51BC H � 4O*BK54EXK5HI,�. óz½I	D9 4O3#>k,r1-,�SGK]4O9=�N,rCJ,(^B1B9�46,N_KJ81-,27:9<;=;v^k1BC�4O*kK]4 H �'% ° K51kC H �2% ¦Â_
5 1� �9<SIA-MO, � u-7�,Lo�*-3G.0, 	�|G��§ ¼I¼ �ML KN1BC�,�.04O9=EYK54O,/C#46*-,L9=1-9�469=KN;vo(3I1BCJ9<4O9=3N1B.:K54 � ¼I¼ �MLW 3IMR.OFJ.�46,�E 7:*-3G.0,rMO,/K5;�9<1-9<4O9[K5;!o�3N1BCJ9<4O9=3N1k.8KNMO, � ¼ °N�:�  �9<SIA-M6, þ _ 5 1�3546*-,�MR7'3NM�C-.�u@7',SIA-,�.6.0,/C	o(3IMOM6,�o(4O;=FLK]4�4O*-,:.046KNM0469<1-SR;=3\o�K]469<3I12>-AJ4!9=1Bo(3IMOM6,�o(4O;=FLK]4�4O*-,:.046KNM0469<1-SR�N,�;<3Jo�9�4�FI_lm354O,R46*BK]4:46*-,L,�M6MO3IM+>k,�4�7�,�,�1�4O*-,L3I>B.O,�M6�N,�C�.�4�K]46,	K51BC�KNo(4OABKN;�.�4�K]4O,	C-,�o�K¤FJ.�4O3 ­ ,�M63KI.:o�K51�>@,	.0,�,R9=1D �9<SIA-MO, � _
`:aOb!a�O PRQ0f�SÂh-gUTJgWVDQYX g
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ù\A->k.�469�46AJ4O,L46*-9[.:9<1G463r46*-,	.046K]46,Z,�qGABK]469<3I1ò?� ¦ ½ ¼ ��§�ò�� ¦ �� |�ó�ò�� ¦ �?½B����� ¦ �M6,�.OA-;<4O9=1-SY9<1�KY1-,�7·CJ9[.Oo�MO,�4O,L.�4�K]46,L,�qGABK]469<3I1
ò�� ¦ ½ ¼ ��|¯}Zò?� ¦ �O½K����� ¦ ��¿ 7:*-,�MO, }¨|º���\½8�8ó8��¿��¨|¯�@�#¿ K51BC � 9[.'4O*-,L9[CJ,�1G469�4�F�EYK54OM69�¡

�¯9<4O* ­ ,�M63	9=1-V-AJ4 � 9w_ ,I_<u ��� ¦ ��|�° W 3IM'KN;<;�¦ � uG46*-,8KN>k3]�I,m.0FJ.04O,�E¾9[.'.�4�K5>-;=,m9 W } *BKN.,�9<SI,�1\�]K5;=A-,�.Â3 W EXKNSN1-9<4OABC-,�;<,/.O.�4O*BKN1L3N1-,I_vl�3N4O,!46*-9=.v9=.?CJ9<®@,�MO,�1I4v4O*BKN1Z4O*-,jo�3N1G4O9=1\A-3NAk..OFJ.�46,�E�7:*B,�M6,	1-,�SGK]469<�I,L,�9=SN,�1\�]K5;=A-,/.�KN.6.0ABMO,/C�KX.O3N;=AJ469<3I1�4O3#KpC-9�®Â,�M6,�1G4O9[K5;?,�qGABK54O9=3N17:9<4O*2KmCJ,�o�K¤FG9=1-S�,�¡JVk3I1-,�1G4O9[K5;w_v¢m,�M6,Nu/4O*-,'.03I;<A-4O9=3N1L463:4O*-,'CJ9<®@,�MO,�1Bo(,�,�qGABK]469<3I1	CJ,�o�K¤FJ.>@,�o�K5AB.O,Z7�,LK5M6,Zo(3N1k.�4�K51G4O;=FpE2AB;�469<V-;=F\9<1BSYK��]K5;=A-,L>\F#KN1-3546*-,�M:K51kC�9=1�3NM�CJ,�M'4O3 W 3IM6o�,9<4:4O3XCJ,/o�K¤FNuJ7',Z7'KN1G4'46*-,LEXK5SI1-9�46ABCJ,Z3 W 4O*B9=.:�]KN;<A-,R463X>k,L;=,�.6.'4O*BKN1�3N1-,I_ -3IM�46*-, KN>k3]�I,º.0FJ.04O,�E 7:9<4O* ��� ¦ � | ° K51BC ó | ÄÅ ° ¼§ ¦ ° ÆÇ u } |
ÄÅ ¼ �§ ¦ � ¼ ÆÇ *BKI.Y,�9=SN,�1\�]K5;=A-,/.#¼�� ��� § ¦Â_zl�3N4O,�4O*kK]4X4O*B9=.X.OFJ.�46,�E�9=1¥C-9=.6o(M6,(46,469<EY,m9[.�ü�(]öj.046KN>-;=,�>k,/o�KNAB.0,83N1-,m3 W 4O*B,m,�9=SN�]KN;<A-,/.�3 W } *kKN.�EXKNSN1-9<4OABC-,mSNM6,�K54O,�M!4O*BKN13I1-, � 9 W ���| ° u�9=1n7:*-9[o�*no�KN.O,p7',p*BK¤�I,pKDEXK5M6SN9=1BK5;=;<F�.�4�K5>-;=,�o�3N1G4O9=1\A-3NAk.	.0FJ.04O,�E�uKI.LK5>@3]�N, � _#¢�3]7',��I,�M/uv.046K5>B9<;=9�469<F�9[.L1-354L46*-,p9[.O.OA-,X*-,�MO,+��7�,p.04O9=;<;�o�K51eo�3N1B.04OM6ABo�42KN13I>B.0,�MO�I,�M W 3NM+46*-9=.m.0FJ.04O,�E�_)+*-,�3NAJ46V-AJ4�,/qGABK]469<3I1 :·|�9Rò >k,/o(3IE�,/. :�� ¦ �%|��Dò�� ¦ � _ 5 W 9 K51kC � K5M6,o�3N1B.046KN1I4 W 3IM?KN;<;N4O9=E�,Iu/4O*-,�1 9·|=� _�¢�3]7',��N,�M�u�4O3mC-9=.04O9=1-SNAB9=.O*L>k,�4�7�,�,�1	K�o�3N1G4O9=1\A-3NAk.3IAJ4OV-A-4mK51BC�CJ9[.Oo�MO,�4O,Z3NAJ46V-AJ4�,/qIAkK]4O9=3N1vuJ7�,Lo�*BKN1-SN,R1-354�K]469<3I1�*-,�MO,LKN1BC�AB.0, � _�)+*B,qGA-,/.�469<3I1�9[. � 7:*-,�1eCJ3\,/.D0ò�� ¦ �	| ò�� ¦ �Y3�5 W 0ò���| ò�� u?4O*B,�1tFN3IA�*kK¤�N,B0ò�� ¦ �	| ò�� ¦ �W M63NE 46*-,L.�4�K]4O,R,�qGABK54O9=3N1�_�ù\3kuJ9 W FN3IA#o�KN1�KNo�o(A-M�K]46,�;=FXSNA-,/.O.�FN3IA-M+9<1B9�469=KN;Âo�3N1BC-9�469<3I1B.�uKN;<;�9[.+SN3\3JC�_87�1 W 3NMO4OA-1BK54O,�;<FIuJFN3NA�CJ3Y1-3N4�HG1B3]7 ò � _!)+*-,�M6, W 3IMO,Iu-o(3I1B.09[CJ,�M

0ò�� ¦ ½ ¼ ��|�} 0ò?� ¦ �v½$����� ¦ �v½$	s�
� 0ò?� ¦ ��§D:�� ¦ �0�7:*-,�MO,+7',+HG1B3]7 } u�0ò�� ¦ � u 9 u\K51BC :�� ¦ � _/��,�CJ3Z1-3N4�H\1-3]7n46*-,:9<1B9�469=KN;Bo(3I1BCJ9<4O9=3N1B.!KN1BC7',rKNMO,	SI3N9=1-SX463�o�*-3G.0,�K 	 _R¬�SGK59=1�u � 0ò?� ¦ � 9[.83NA-MR,�.04O9=EXK]4O,/CD3NA-4OV-AJ4LK51kC :�� ¦ � 9=.46*-,2KNo(4OABKN;v3IAJ4OV-A-4�_�)+*-,2C-9�®Â,�M6,�1Bo�,	>@,(4�7',�,�1%4O*-,L4�7'3Buk9µ_ ,N_=uk4O*-,r,�M6MO3IM�uJ9[.mo�3N1\�N,�M046,�C
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4O3#.046K54O,2.OVBKIo(,	�\9[KY4O*-, 	 EXK]46MO9<¡�_mù\3BuB4O*-, 	s�
� 0ò?� ¦ �!§�:�� ¦ �O� o�KN1D>k,r�\9<,�7�,/CDKN.mKo(3IMOM6,�o(4O9=3N1#9=1D.�4�K]46,Z.OVBKIo(,Z>BKN.O,�C�3N1�.O,�1B.O3NM:M6,�KICJ9<1BSI.�_
�NAB.04mKN.+>@, W 3IMO,Iu-o(3I1B.09[CJ,�M}? � ¦ ��| 0ò?� ¦ ��§�ò�� ¦ � _

? � ¦ ½ ¼ � | 0ò�� ¦ ½ ¼ ��§�ò?� ¦ ½ ¼ �|�} 0ò?� ¦ �v½B����� ¦ �v½B	¶�
� 0ò�� ¦ �!§D:�� ¦ �0��§z��}Zò�� ¦ �v½$����� ¦ �v½$	s���Dò?� ¦ ��§;:�� ¦ �O�0�|�}X� 0ò�� ¦ ��§t}Zò?� ¦ �0�?½B	D�n� 0ò�� ¦ ��§�ò?� ¦ �0�|�} ? � ¦ �v½$	)� ? � ¦ �|���}�½B	D�Q� ? � ¦ � ���I�)+*-,r,�MOM63NM8SN3\,�.�4O3 ­ ,�MO3p7:*B,�1%46*-,�,�9=SN,�1\�]K5;=A-,/.m3 W ��}~½#	D�Q� *BK¤�I,	EXK5SI1-9�46ABCJ,;<,/.O.!4O*BKN1�3I1-,N_� -3IM�4O*-,8K5>@3]�N,+,(¡-K5EYV-;=,+7:*-,�M6, ��|�� ¼ °N�?� 9µ_ ,N_=uG7�,+EY,�KI.0A-M6,+Vk3G.09<4O9=3N13 W 4O*-,LEXKN.6. � u 	�|�� H���H�����L u ��}¯½�	D�Q� 46K5HI,�.'46*-, W 3NM6E ÄÅ H4��½ ¼ �
H��:§ ¦ � ¼ ÆÇ 7:*-3G.0,,�9=SN,�1G�]KN;<A-,/.+K5M6,

H �ñ ½ ¼���� H � � § ñ H � ½eþ�H � �¥§�þ ¦ � �ñ È
)v3	EXK5¡\9=EY9 ­ ,+4O*-,8.�4�K5>-9=;<9<4�F23 W 46*-,m.OFJ.�46,�E�uIo�*-3G.0, H � 46*BK]4�EY9=1-9<EY9 ­ ,/.!4O*B,�EXK5SN1B9�©4OABC-,�3 W 4O*B,8K5>@3]�N,+,�9<SI,�1\�]K5;=A-,�.�_���,mo�K51pCJ3Z46*BK]4'>GFrEXK5H\9<1BSL4O*-,mMO,/K5;-VBKNM04 ­ ,�M63LK51BC4O*-,+9=EXK5SN9=1BKNMOFZVBKNM04�KN.�.OEXK5;=;\KI.�Vk3G.O.O9<>B;<,I_�)?38EXKNHN,�4O*-,+M6,�K5;\VBKNM04!3 W 4O*-,+,�9<SI,�1\�]K5;=A-,�.­ ,�MO3ku¤o�*B3G3G.0, H � |º§ ñ _�¬ W 4O,�M�1-35469<1-Sm4O*BK54?46*-,'EYKNSN1-9<4OAkCJ,j3 W 4O*-,',�9=SN,�1\�¤KN;<AB,�.v.O*-3IA-;=C>k,X;=,�.6.R4O*kK51t3N1-, W 3IM	.�4�K5>-9=;=9�4�FIuv7',YKNMOM69=�N,YK]4p¼ ½RH��(��§ ¦ � ��� ¼Nu?9µ_ ,N_=u H�� � ¦ � _)v3tEXK]¡J9=EY9 ­ ,#46*-,%.�4�K5>-9=;=9�4�FIu�4O*B,�9=EXK5SI9<1BKNMOFeVkK5MO4�3 W 4O*B,D,�9=SN,�1\�]K5;=A-,/.�.O*-3IA-;=C¶K5;[.03>k,�.0,�4p4O3 ­ ,�MO3ku'9w_ ,N_=u H��s| ¦ ��§ �L _��B�$� ���  �¡�¢�£ ¤�¥�¦6§=¢©¨$ª�£

¤F«;¥'«D¬$¥'«;¤�¡ ¥'¢©¬$¡< �­®­®­ �B�B�
��,:M6,�V@,�K54�46*-,:,(¡-KNE�VB;<, W M63NE� �9=SNA-M6, � u5>-AJ4 W 3IM�KZCJ9=.6o(M6,(46,:.0FJ.04O,�E�_ 5 1Y �9=SNA-M6, E u7�,Lo�*-3G.0, 	�|G��§ ¼Y¼ �ML K51kC#,/.�469<EXK]46,�C�4O*B,L9<1-9<4O9[K5;?o(3N1kCJ9�469<3I1B.:K]4 � ¼X¼ �ML W 3NM�.OF\.04O,�E7:*-3I.O,+MO,/K5;J9=1-9<4O9[K5;ko�3N1BC-9�469<3I1B.!K5M6, � ¼ °¯�v�  �9<SIA-M6, � _�l�3546,+4O*BK54!4O*-,m,�M6MO3IM�>@,(4�7',�,�1�4O*-,3N>B.O,�M6�N,/C�.046K54O,	KN1BC�KNo�46ABK5;�.046K54O,2C-,�o�K¤FJ.'463 ­ ,�M63XKN.:o�K51�>k,r.0,�,L9<1D �9<SIA-M6, � _�¢m,�M6,Nu

H4�:|º§ ñ K51BC H��m|¨§:þ©� È E W 3NMmEYK5¡J9<EXK5;�.046KN>-9=;<9<4�FN_
E



0 5 10 15
−15

−10

−5

0

5

10

15

time

\U]l^m`�b
d fg\!]lh�iej_d f

0 5 10 15
−15

−10

−5

0

5

10

15

time

k\!]l^m`�b
d fgk\!] hciejld f

ÉÂÊÌË/ÍNÎ�Ï@°5Ñ©p�è6Ý�ÍGÓ�äBÔÖÞNÔÖÝ�Ï�ß·ê�ÊéÝ�ÛYÊÌÙGÊéÝ�Ê�Ó�äè�Ü�Ù\åNÊÌÝ�ÊÌÜ�ÙGÔ8rÂâ�ï¤æ�ì<séÐ�ï-uwv ÉÂÊÌË/ÍNÎ�Ï}±NÑ©yvÔÖÝ�ÊÌß	Ó(Ý�Ï�åZÔÖÞNÔÖÝ�Ï�ßzê�ÊéÝ�ÛLÏ�ÔÖÕÝ�ÊÌß	Ó�Ý�Ï�å Ê�ÙIÊéÝ�Ê<Ó�äpè�Ü/ÙGåIÊéÝ�ÊÌÜ/ÙGÔWzr@â�ï¤æ·ì
séÐ/ÐYuwv

0 5 10 15
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

time

e (pos.)
edot (vel.)

ÉÂÊÌË/ÍNÎ�Ï³²5ÑDy�ÎªÎ�Ü�Î�~JÏOÝwê�Ï6Ï�Ù�Ý�ÛGÏ+Ó�è6Ý�ÍGÓ�äÂÓ�Ù\å2Ï�ÔªÊÌß	Ó�Ý�Ï:ÔÖÞNÔÖÝ�Ï�ßYÑ

�



`:a0b!a�´ V)µ;¶�·¤f+TJg!¸ cnd8fGg�hJijgvh
��,�*BK¤�I,pMO,/K5;�E�,/KN.OA-M6,�EY,�1G46.�K51kCe7�,�*BK¤�N,�K%EY3JCJ,�;w_e -3NMr4O*B,�EY3NEY,�1I4/u�KN.6.0ABE�,4O*BK54#46*-,�M6,Q9[.p1-3¶EY,�KN.OA-M6,�EY,�1G4#,�MOM63NM#1-3NM�9=.#4O*-,�MO,QV-MO3Jo�,�.6.p1-3I9=.O,N_���,QAk.0,�3NA-M;<9=1-,/K5M'E�3JCJ,�;Â4O3�,�.04O9=EXK]4O,84O*B,Z.046K54O,R9<1�4O*B,81-,�¡\4'469<EY,L.04O,�V ��ò�� ¦ ½ ¼ �0� KN1BCX46*-,�1�7�,o(3IMOM6,�o(4!4O*-,�EY3JCJ,�;µu\9w_ ,I_<uG3NA-MjV-MO,/CJ9[o�4O,/Cp.046K]46,NuI>BKN.O,�CY3I1XMO,/K5;k.O,�1k.03IMOF	EY,/KN.OA-MO,�EY,�1G46.�e:�� ¦ �0� _D)+*-,�MO, W 3NM6,Nu�7�,X1B,�,�C�463Qo(3IEYVBK5M6,X3NA-M2E�3JCJ,�;�463QKNo(4OABKN;�EY,�KN.OA-M6,�EY,�1G4�.L9<13NM�CJ,�M	4O3QSI,�1-,�M6K54O,X46*-,�o�3NM6MO,/o�469<3I1�_Qù\9=1Bo(,�7�,#o�K51-1B354�C-9<M6,�o(4O;=F�EY,�KI.0ABMO,X46*-,�.046K54O,3 W 4O*-,X.OF\.04O,�E�u�7�,�1-,�,/C%463�E�3JCJ,�;!*-3]7¨46*-,X.�4�K]4O,�3 W 4O*-,X.OFJ.�46,�E 9[.ZE�,/KN.OA-M6,�C�_ 5 1K�.O,�1k.0,Iu�7�,�7�3IMOHD>kKNo�H\7'KNM6CB.�_���,Y.046KNM04Z7:9<4O*tK�EY,/KN.OA-MO,�EY,�1G4RKN1BCQ7+K51G4R4O3�9<1 W ,�M3NA-MZ.046K]46,N_���,�KI.O.OA-EY,	46*BK]4Z3NA-MREY,�KI.0A-M6,�EY,�1I4R9=.ZK#;<9=1-,�KNM W AB1Bo�469<3I1 �
��� 3 W .�4�K]46,N_l�3N4O,+4O*kK]4j3IA-M�.0FJ.04O,�E K51kCrEY,/KN.OA-MO,�EY,�1G4!E�3JCJ,�;kKNMO,+>@354O*X;=9=1-,�KNM�_� -3NM�4O*-,�CJF\1BKNEY9=o.0FJ.04O,�E

ò�� ¦ ½ ¼ � | }Zò?� ¦ �v½B����� ¦ � � ¼ °I�
:Â� ¦ � | �Dò?� ¦ ��¿ � ¼N¼ �7:*-,�M6, } �·� ³�¹-³ ¿{���~� ³'¹qº u�K51BC � �~�¼» ¹J³ K5M6, W A-1Bo(4O9=3N1B.r46*BK]4�E�3JCJ,�;'4O*-,.0FJ.04O,�E�u-o�3N1B.O9[CJ,�M�KY.O9<EYV-;=,L3N>B.O,�M6�N,�Mj46*BK]4�,�EYV-;<3]FJ.'46*-, W 3N;=;<3]7:9=1-Sr4�7�3X.04O,�VB. �¼N_o½�¾N¿�À�Á�Â¯Ã+ÄD7m.O,�CJF\1BK5EY9[o#,/qIAkK]4O9=3N1¥K51BCs;=KI.�4Y,�.04O9=EXK]46,#463�V-M6,�C-9=o(4Y7:*kK]4�4O*-,1-,�¡\4m.�4�K]4O,L,/.�469<EXK54O,N_ñ _oÅ�ÆÇÀ�ÈqÃÉ¿4Ä A 3NM6MO,/o�4:V-M6,�CJ9[o�46,�C�,�.04O9=EXK]4O,	.O3r4O*BK54:4O*-,LM6,�.OA-;<4+9[.�o�3N1B.O9=.04O,�1G4+7:9<4O*46*-,L3N>B.O,�M6�N,/Cp3IAJ4OV-A-4�_l�3]7Luv;=,(4�.Z9<1G46MO3JCJABo�,p.03IEY,�1B3546K54O9=3N1�4O3�*-,�;<VtEXK5HI,r46*-9[.Z9=CJ,/K�EY3NM6,�o�;<,/K5M/_Y£v,(4

0ò?� ¦!Ê ¦ � >@,�4O*B,�o(ABMOM6,�1G4�,�.04O9=EXK]46,�K]4v4O9=E�,'.�46,�Vr¦�_?£�,�4�0ò�� ¦ ½ ¼©Ê ¦ � C-,�1-3N4O,!46*-,jV-M6,�C-9=o(4O,�C.�4�K]46,p,�.04O9=EXK]4O,#>BKN.O,�C�3N1e3IA-M	V-;[K51G42EY3JCJ,�;µu�9w_ ,I_<u'0ò�� ¦ ½ ¼©Ê ¦ � 9[.Z46*-,#,/.�469<EXK]46,p3 W 0òK]4L469<EY,�¦ ½ ¼pSI9<�I,�1�4O*-,#3NAJ46V-AJ4 :�� ¦ � ��AB.042>k, W 3NM6,XSN,�404O9=1-SD3IAJ4OV-A-4 :�� ¦ ½ ¼ � _�£v,(4
0ò?� ¦ ½ ¼�Ê ¦ ½ ¼ � CJ,�1-3546,!4O*-,�o(3NM6M6,�o�46,�CZ.046K]46,!,�.04O9=EXK]4O,Iu¤9µ_ ,N_�0ò?� ¦ ½ ¼©Ê ¦ ½ ¼ � 9=.�4O*-,j,�.04O9=EYK54O,
0ò K54m469<EY,�¦ ½ ¼2SN9=�N,�1�4O*-,�3NA-4OV-AJ4 :�� ¦ ½ ¼ � _8lm3546,246*BK]4RSN,�1B,�M�K5;=;<Ft0ò?� ¦ ½ ¼©Ê ¦ ½ ¼ �7:9<;=;Â>k,ZK	>@,(4O4O,�M',/.�469<EXK54O,84O*BKN1#0ò�� ¦ ½ ¼©Ê ¦ � .O9=1Bo(,>0ò?� ¦ ½ ¼©Ê ¦ ½ ¼ � 9=1Bo(3IMOV@3NM�K]46,�.jE�3IMO,MO,/o(,�1I4:3IAJ4OV-A-4mC-K]4�K-_ ¼ °



7m.O9=1-S�4O*-,L1-,�7~1B3546K54O9=3N1�u\46*-,LV-M6,�CJ9[o�469<3I1D.�46,�V�o�K51�>@,L7:MO9<4046,�1DKN.
0ò?� ¦ ½ ¼©Ê ¦ ��|�} 0ò�� ¦!Ê ¦ ��½B����� ¦ �(¿7:*-9[o�*�9=.'46*-,Z>k,/.�4�,/.�469<EXK]46,Z3 W ò >kKN.O,�C#K54+4O9=E�,2¦ ½ ¼Z>BKI.0,/C#3I1�,��N,�MOFG4O*B9<1-S�H\1-3]7:1K54�469<EY,m¦Â_�l�3N4O,+46*BK]4!46*-,:V-M6,�CJ9[o�46,�C�,�.04O9=EXK]4O,+3 W 46*-,:1-,(¡\4j.046K54O,:CJ,�V@,�1kC-.!3N1B;<FrA-Vk3I146*-,	.0FJ.04O,�E EY3\C-,�;vCJF\1BKNEY9=o�.�u } K51BC � uBKN1BC#1B354mK51\FpEY,/KN.OA-MO,�EY,�1G46.�_
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A 3N1B.O9[CJ,�M�K�M63N>@354�E�3]�\9=1-S8KN;<3I1-S8K8.�46M6KN9<SI*G4?;=9<1-,I_ 5 4�.�.�4�K]4O,'9[.vV@3I.O9�469<3I1 { K51BC2�N,�;<3Jo(9<4�F´{ _Z)+*-,29=1-V-A-4 � 9=.m4O*-,��]K5;=A-,23 W KNo�o(,�;=,�M�K]469<3I1DK51BC�46*-,23IAJ4OVBAJ4 : 9[.�46*-,2V@3I.O9<4O9=3N1%3 W4O*-,#MO3I>k3N4�_ 5 W 4O*-9[.2.O,�1k.03IM	7�,�MO,#Vk,�M W ,/o�4rKN1BCt9 W 46*-,pM63N>@3542V@,�M W ,�o(4O;=F�EY3]�I,�CtK5;=3N1-S4O*-,�.04OM�K59=SN*G42;=9<1-,�7:9<4O*-3IAJ4YKN1\F�VBMO3I>-;<,�EX.r.OABo�*sKI.r.O;<9=V-VBKNSN,Iu�4O*-,�1n4O*B,��I,�;=3\o�9�4�Ft3 W4O*-,rMO3I>k3N48K]4m4O9=E�,Y.04O,�VQ¦ ½ ¼r9=.e´{B� ¦ ½ ¼ �+| ´{B� ¦ ��½n�@��� ¦ � KN.6.OA-EY9<1-SY46*BK]4R7�,�o�KN1EY,�KN.OA-M6,2V@3I.O9�469<3I1QK51kCD�N,�;<3Jo(9<4�F�9<1�9<1G46,�M6�¤KN;=.83 W � _R¢m3]7�,��N,�M�u@CJA-,r4O3�.0;=9<VBVBK5SI,2K51BC3546*-,�MrA-1 W 3NM6,�.O,�,�1nCJ9<¸Xo�A-;<4O9=,�.�u!7�,�*BK¤�N,Y463�KNCBCnK51e,�MOM63NML46,�M6E�6 � .O3D4O*-,��N,�;<3Jo(9<4�F>k,/o(3IE�,/.n´{B� ¦ ½ ¼ �R| ´{k� ¦ ��½z�}��� ¦ �?½ 6 � _r£v9<HI,�7:9[.0,IuÂ4O*-,�MO,Y9[.ZK#V@3I.O9�469<3I1�,/qGABK]469<3I1{k� ¦ ½ ¼ ��|º{k� ¦ �?½¶� 6 � 6 �?½ �� � � ��� ¦ �?½ 6 � 7:*-,�M6,£6 � 9=.846*-,2V@3I.O9�469<3I1Q1-3I9=.O,N_R£�,�4 ò>k,Z46*-,	.046K]46,Z�N,�o(4O3IM�K51BC#4O*-,	.046K54O,Z,�qGABK54O9=3N1B.+>@,�o�3NEY,
ò?� ¦ ½ ¼ � | ÄÅ ¼ �° ¼ ÆÇ ò?� ¦ �?½ÍÌ L ó� �dÎ ��� ¦ �v½ 6

:�� ¦ ��| Ì ¼ °pÎ ½ 87:*-,�M6,�6 | � 6 � 6 ����L 9=.	4O*-,�V-M63\o�,�.6.L1-3I9=.O,#K51kC¤8 9=.	4O*-,�.0,�1B.O3NML1-3I9=.O,N_ 5 W ��| È ¼.0,/o(3I1BC-.jKN1BCY46*-,m9=1-V-AJ4:KNo�o(,�;<,�M6K54O9=3N1Y9=.8¼�EY,(46,�MºÏ].O,�o�3N1BC � uI46*-,�1p4O*-,R.�4�K]4O,8,�qGABK54O9=3N1B.>k,/o(3IE�,
ò?� ¦ ½ ¼ � | ÄÅ ¼

È ¼° ¼ ÆÇ ò�� ¦ �v½ÍÌ È °I°+� È ¼ Î ½ 6
:�� ¦ ��| Ì ¼ °ÐÎ ½ 8 ñ °



5 1�3546*-,�M:7'3NM�C-.
} | ÄÅ ¼

È ¼° ¼ ÆÇ ¿ �¨|ÑÌ È °N°©� È ¼ Î ¿ K51BC ��|©Ì ¼ ° Î
¬8.O.OA-EY,%V@3I.O9�469<3I1¯9=.#E�,/KN.OA-M6,�C¥7:9�46*�K51¯,�MOM63NMY463n3N1B,Q.�4�K51BCBK5M�C¥C-,��\9=K54O9=3N1¯3 W ¼ °EY,(46,�M�.�_�)+*-,Ro(35©Ö�]K5M69=KN1Bo(,+EXK]46MO9<¡X3 W .O,�1B.O3NM�1-3N9[.0,m9=.�.09=EYV-;<F�: | ¼ °N° _?)+*-,8V-MO3Jo�,�.6.1-3I9=.O,Do(3N©w�]K5M69[K51Bo�,�EXK54OM69�¡s9[.#K�4�7'3t>\Fn4�7'3eEYK54OM69�¡�_~ùJ9<1Bo�,D4O*B,%9<1BV-AJ4#1-3I9=.O,�*BKN.K�.�4�K51BCBK5M�C¶CJ,��\9=K54O9=3N1s3 W _ ñ E�,�4O,�M^Ï5.0,/o(3N1kC � K51BC¥.09=1Bo�,�46*-,�EXK5V-V-9=1-S W M63NE�9=1-V-AJ4.OVBKNo�,	463�.046K54O,�,�qGABK5;[.89=. È °N°+� 4O9=EY,�.R4O*B,�KIo�o(,�;<,�M6K54O9=3N1�uk4O*B,��]KNMO9[K51Bo�,23 W Vk3G.09<4O9=3N1�9=.� È °I°+� � È ñ � � | ¼ ° À�Ò _n£�9=HN,�7:9=.O,Nu!46*-,��¤KNMO9[K51ko(,#3 W �N,�;<3Jo�9�4�Ft9[. � È ¼ � È ñ � � |«þ È ° �¼ ° ÀVÓN_� �9=1BK5;=;<FIu546*-,�35®@©ªCJ9=KNSN1BKN;\4O,�MOEX.!3 W o�35©Ö�¤KNMO9[K51ko(,'EYK54OM69�¡YK5M6,'4O*-,�VBMO3JCJABo(4�3 W 4O*B,.046KN1BC-K5M�CYCJ,��\9[K]469<3I1B.jK W 4O,�M�4O*B,�FXK5M6,�EXK5V-V@,�C W MO3IE 9=1-V-AJ4:.OVBKNo�,:4O32.046K54O,R.0VBKIo(,IuI9w_ ,I_<u� È °I°+� � È ñ ��� È ¼ � È ñ ��| ñ;� ¼ ° À
Ô]_jù\3ku\4O*-,	o�35©Ö�¤KNMO9[K51ko(,REYK54OM69�¡�9=.

9 | ÄÅ ¼ ° À�Ò ñ;� ¼ ° À
Ôñ;� ¼ ° À
Ô þ È ° � ¼ ° ÀVÓ ÆÇ%È���ÖÕ ×�$��;¬7Ä ¼ $��!�!�	
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£v,�3N1kK5M�C%K51BCDþmABMOM�K51G40©c�¯*\FG4O,rKNMO,YK5EY3I1-Sp46*-,�^BM6.04R4O3�K5V-V-;=FQTLKN;<EXK51%^B;�46,�M69<1BS#46346*-,:EY3N>-9=;<,:M63N>@354�;=3Jo�KN;<9 ­ K54O9=3N1�V-MO3I>-;=,�E �§ãò� _�)+*-,�F2AB.O,�K£xGø{(ÐvYø�ö�,^tcä�*6ø�÷jä{(5ü#7:*-9[o�*Y9=.KZ4�K5M6SN,�4�4O*BK54'o�K51X>@,m3N>k.0,�MO�I,�C�9<1�.0ABo�o(,/.O.O9<�I,m.O,�1B.O3NM�EY,/KN.OA-MO,�EY,�1G46.�_�¬�>k,/KNo�3N1po�KN1>@,#K�V-9=,�o�,p3 W 4O,/o�*-1-3N;=3NSIFD4O*kK]42>-M63IKIC-o�KI.�46,�.Z9<46.rK5>B.O3N;=AJ4O,X3IM	M6,�;[K]4O9=�N,YV@3I.O9�469<3I1 � 3IMEY3NM6,+SN,�1-,�M�K5;=;<Fr.�4�K]4O, � 4O3Z46*-,�M63N>@354/_�¬¯>@,�KIo(3I1Yo�K51XK5;[.O3L>k,mK W ,/K]46A-MO,+46*BK]4�9=.�.046KN>-;=,KN1BCs1kK]4OABM6KN;<;=Fe3Jo�o(ABMOM69<1BS�9=1¯K51¥,�1\�\9<M63N1-EY,�1I4/uj7:*-9[o�*¯o(3IA-;=C¶>@,%.�463NM6,�Cn9=1¯K�EYKNVV-M69=3NM!4632CJ,�VB;<3]F\9=1-SZ4O*-,8MO3I>k3N4�_�¢�,�MO,IuIKLEXK5VX9[.jK	;<9[.�4'3 W >@,�KNo�3N1X;=3Jo�K]469<3I1B.�KN1BCY1-354'KM63IKICJEXK5VX3NM+KrV-9�¡J,�;�Ï]SNM69=CX.04OM6ABo�46A-M6,N_!¬m.�4O*B,RM63N>@354'EY3]�N,�.'K5>@3NA-4j4O*B,R,�1\�G9=M63N1-EY,�1G4/u9<4!9<1Bo�A-M6M6.?Vk3G.09<4O9=3N1B9<1-SZ,�MOM63NM?>-AJ4�AB.O,�.?4O*B,'>@,�KIo(3I1B.�u]�\9[KZTLK5;=EYKN1L^B;<4O,�MO9=1-SBu54O3RA-V@CBK]4O,9<46.R;=3\o�K]469<3I1B.�_L£v,(4 ÿ >@,246*-,Y1\A-E2>@,�MZ3 W >k,/KNo(3I1B.�_LùJ9<1Bo�,�4O*-,�>k,/KNo�3N1Q;=3Jo�K54O9=3N1B.RK5M6,H\1-3]7:1�K5*-,/KNC�3 W 4O9=E�,IuJ4O*B9=.:VBMO3Jo(,/.O.'9[.�o�KN;<;=,�C�ûw(	ä�÷]ûwt`å/÷]öCt
(]üÂý)+*-,�.046K54O,:3 W 4O*B,:MO3I>k3N4jK]4!4O9=EY,�.�46,�Vp¦r9=. ò?� ¦ �+� s ÿp� ñ � _�)+*-,�.OF\.04O,�E�,/qIAkK]4O9=3N1k.ñ ¼



K5M6, VB;=KN1I4 ò?� ¦ ½ ¼ � |� ���ò�� ¦ �(¿m��� ¦ �O�v½ 6EY,�KI.0ABMO,�E�,�1G4 : ¦ � ¦ ��|�¡ ¥ � ï ¥ ¿Oò?� ¦ �0�v½ 8 ¦7:*-,�M6, :p¦I� ¦ � 9[.L4O*B,�æN4O*nEY,�KI.0ABMO,�E�,�1G4�_�l�3546,X4O*kK]4	46*-9=.2�]K5;=A-,pV-M63N>BKN>-;=F�CJ3\,�.	1-354o(3IMOM6,�.OVk3I1BC�4O3Q4O*-,�æN4O*s>@,�KIo(3I1�_ 5 1¶354O*B,�M�7�3IM6C-.�u?4O*-,�MO3I>k3N4rM6,�o�,�9=�N,�.rK�ç�.O,�1B.O3NMMO,/KNCJ9=1-SG.p9=1BCJ,(¡J,/C�>\F�æ¥7:9�46*-3NA-4�H\1-3]7:9=1-Sn46*-,�3N1-,�©µ4635©Ö3N1-,%EXKNV-V-9=1-Ss46*BK]4Do(3IMOM6,(©.0V@3N1kC-.�EY,�KI.0ABMO,�E�,�1G46.!4632>@,�KIo(3N1k.�_�)+*-,�6YK51BC�8�K5M6,��]K5;=A-,�. W MO3IE¾4O*-,8V-MO3Jo�,�.6.�K51BCEY,�KN.OA-M6,�EY,�1G4X1-3I9=.O,Nu�MO,/.0V@,�o(4O9=�N,�;=FNu'K51BC¥K5M6,D.OKNEYV-;<,/. W MO3IE ­ ,�MO3�EY,�KN1zPRABKI.O.O9[K51B.7:*-3I.O,Lo(3N©w�]K5M69[K51Bo�,mEXK]46MO9[o(,/.:K5M6,E9¾KN1BC�: ¦ u-M6,�.OV@,�o�469<�I,�;=FN_)+*-,#M63N>@354r.046KNM04�.	3N®¶7:9<4O*sKN1e,�.04O9=EYK54O,�3 W 9�4�.2;=3Jo�K54O9=3N1nK51kCtA-1Bo(,�M04�K59=1G4�FNu�9µ_ ,N_=uK51%9=1-9<4O9[K5;!.046K]46,�0ò���°G� KN1BC®ô ��°G� _L)+*-,�9<MREY,(4O*B3\CQ*BKN. W 3NABMZ.04O,�VB. � V-MO,/CJ9[o�4�u�3I>B.O,�M6�N,NuEXK]46o�*vu-K51BC�,�.04O9=EXK]4O,I_�)+*-,ZV-M6,�CJ9[o�469<3I1�.046KNSN,Z9=.'46*-,	.6K5EY,RKI.+>k, W 3NM6, � AB.O,Z4O*-,ZV-;[K51G43NM'.0FJ.04O,�E EY3JCJ,�;@4632V-M6,�CJ9[o�4'7:*BK]4'4O*B,m1-,�¡G4:.046K]46,m9[.jSI3N9=1-SL463r>@,Nu\9w_ ,I_<u80ò?� ¦ ½ ¼©Ê ¦ ��|
 �� 0ò�� ¦!Ê ¦ ��¿Y��� ¦ �0� 7:*-3I.O,QKI.O.O3Jo(9[K]4O,/C¥�¤KNMO9[K51ko(,%9[.1ô � ¦ ½ ¼�Ê ¦ ��| } ô � ¦!Ê ¦ �J}�Le½ 97:*-,�M6,>9�9=.j4O*B,8o(3N©w�]KNMO9[K51Bo�,:3 W 46*-,8VBMO3Jo(,/.O.j1-3N9[.O,mK51BC } 9=.j4O*-,��GKNo(3I>-9[K51Y3 W   _!)+*-,V-M6,�CJ9[o�469<3I1%.�4�K5SN,	KN;=.O3YAB.O,�.:46*-,	V-M6,�C-9=o(4O,�CD.046K54O,L463#CJ,�4O,�M6EY9<1B,2KXV-M6,�CJ9[o�46,�C�3IAJ4OV-A-4�u9µ_ ,N_=u�0:r¥O� ¦ ½ ¼ ��|$¡�¥6� ï ¥�¿ 0ò�� ¦ ½ ¼©Ê ¦ �0� W 3IM:,�KIo�*�SI,�3NEY,�4OM69=o8>k,/KNo�3N1�ï ¥ _

5 1�46*-,�3I>B.O,�M6�¤K54O9=3N1�.046KNSN,Iu�çºEY,�KI.0A-M6,�EY,�1I4�.�KNMO,Q46KNHN,�1 : ¦ � ¦ ½ ¼ � KN1BC¯46*-,�1o(3IE�VkK5M6,�Ce463t4O*-,DVBMO,/CJ9=o(4O,/CsEY,�KI.0ABMO,�E�,�1G46.$0: ¥ � ¦ ½ ¼ � _�l�3N4O,�46*BK]4�ç � ÿ _¯)+*-,9<1B1-3]�]K]4O9=3N1�9[.8C-,�1-3N4O,�Céè ¥§¦ | 0: ¥ � ¦ ½ ¼ ��§�: ¦ � ¦ ½ ¼ � _�£v9<HI,�7:9[.0,Iu-4O*B,29=1-1-3]�]K]469<3I1�o�35©�]K5M69=KN1Bo(,ZEXK]46MO9<¡�9[.>s ¥w¦Z|C��¥ ô � ¦ ½ ¼�Ê ¦ �m�®L¥ ½ : ¦#� �rêìë�íÛêïîñðËòôó*õÇð�ê�îéö�ê
÷ ò4ð�ö>ø^øÖù�úyí¢ð/óüûñíÛê�ö>ýyýþð�öÛò � 7:*-,�M6, ��¥ 9=.j4O*-,��GKNo(3I>-9[K51Y3 W ¡ ,��]KN;<ABK54O,/CK]4�0ò�� ¦ ½ ¼�Ê ¦ � K51BC2ï ¥ _)+*-,r1B,(¡\4Z.04O,�VQ9[.84O3�9=CJ,�1G4O9 W FD7:*-9=o�*�3N>B.O,�M6�N,/C�EY,�KN.OA-M6,�EY,�1G4Zo(3NM6M6,�.OVk3I1BC-.:463�KV-M6,�CJ9[o�46,�C�EY,�KN.OA-M6,�EY,�1G4/_�)?3�4O*-9[.�u�K�4O*BMO,/.0*-3I;=C-9<1-S%.6o�*-,�E�,XAk.09=1-S�4O*B,1Z%K51B*BK5>-9=;=9=.1-3NM6E 9[.+AB.O,�C�_�)+*-,	KN;<SI3NM69�46*-E KNo�o(,�VJ46.:KN;<;�3I>B.O,�M6�¤K54O9=3N1B. W 3IM:7:*-9=o�*

è ¥§¦I� ¦ ½ ¼ � s À �¥w¦ è L¥w¦ � ¦ ½ ¼ � � ÿ ¿W 3NML.O3NEY,Y�¤KN;<AB, ÿ _���, � (6úBø � KN1BC�9<1 W KNo(4 W 3NM�o(, � 46*-,�M6,�4O3�>k,XK�3N1B,(©w4O35©Ö3N1B,ro(3IMOM6,(©.0V@3N1kC-K51Bo�,:>k,�4�7�,�,�1Y46*-,�V-M6,�CJ9[o�46,�CYK51kCY,�.04O9=EYK54O,/CrEY,/KN.OA-MO,�EY,�1G46.�_ 5 1X3N4O*-,�M�7'3NM�C-.�uñNñ



W 3IM!,�KNo�*EæR46*-,�M6,:9=.�3I1-;=F23N1B,��v7:*-9=o�*X.6K]469=.0^B,�.�46*-,:SIK54O,I_?lmK54OA-M�K5;=;=FNu]46*-9=.jKN.6.0A-EYVJ469<3I19[.+1BK59=�N,LKN1BC#M6,�qGA-9=M6,�.+EY3NM6,m46*-3NABSN*G4�_
)+*-,Z^B1kK5;v.04O,�V�9[.:,�.04O9=EXK]469<3I1�_�¬m.6.0ABE�,Z46*BK]4�ç�9=.�1-3]7�46*-,L1\A-E2>@,�M�3 W EY,�KI.0ABMO,�©EY,�1G4�.	VBKI.O.Z46*-M63NA-SI*t4O*-,pSGK]46,N_Î��, W 3NM6E 46*-M6,�,#o�3NEYVk3G.09<4O,#EYK54OM69=o�,�.L>\Ft.�4�KNo�H\9=1-SEXK]46MO9[o(,/.ZK51BC�EY,�KI.0A-M6,�.OEY,�1G46.ZKI.O.O3Jo(9[K]4O,/C%7:9<4O*�4O*B,¢çsEY,�KI.0A-M6,�EY,�1I4�.R4O*BK54	.OK54O9[. W F46*-,2SGK]4O,r,�qGABK54O9=3N1�_Rl�3546,	46*BK]4R4O*-,�CJ9=E �e: ¦ � ¦ ½ ¼ �O�+|¨x K51BC�46*\AB.8C-9<E � è ¥§¦ ��|¨x _)+*-,�MO, W 3NM6,NuKs ¥w¦ �D� ³'¹J³ _
��, W 3IMOE K#.O9=1-SN;=, {@� ¦ ½ ¼ �m�t� ³'¹qº >\FD.�4�KNo�H\9=1-SX4O*B, {¹¦N� ¦ ½ ¼ � M6,�KICJ9=1-SI.�4O*BK54.6K]469=. W F%46*-,pSIK54O,X,/qIAkK]4O9=3N1v_���� � �	� � 
*� � � ��� � � ���*�� � � � � ���I� _\£v9<HI,�7:9[.0,IuGK2o(3NEYV@3I.O9�46,m9=1-1-3]�]K]469<3I1p�N,/o�463NM-è � ¦ ½ ¼ ���D� º�¹J³9[. W 3NM6E�,/C%>\F%.046KNo�H\9=1-Sp46*-,�9<1-1B3]�¤K54O9=3N1B.R7:*-9[o�*QVkKN.6.�46*-MO3IA-SN*Q4O*-,YSGK]4O,I_	l�,�¡G4/u�4O*B,

�GKNo�3N>-9[K51B. ��¥ K5M6,�.�4�KNo�HN,/Cr4O3 W 3IMOE KLEXK]46MO9<¡ � ��� �<³'¹qº5�Y¹
�2KN1BC � L ��� �ß¹Â�<³'¹qº5�]_
�¯9<4O*�4O*B9=.:9=1�*BK51kC�u\4O*-,	TLKN;<EXKN1�SGK59=1�9[.

	¶� ¦ ½ ¼ ��| ô � ¦ ½ ¼�Ê ¦ �m� L s À � � ¦ ½ ¼ �
7:*-9[o�*�9=.+46*-,	.6K5EY,LKN.+>@, W 3NM6,N_!)+*-,LABV@C-K54O,/C��I,�*-9[o(;=,L.�4�K]46,R9[.

0ò�� ¦ ½ ¼©Ê ¦ ½ ¼ �!| 0ò?� ¦ ½ ¼�Ê ¦ ��½$	s� ¦ ½ ¼ � è � ¦ ½ ¼ �
A ¬mlF���tþ�J¨¬8lº���R¬@Z � £v�
A ¬mlF���tZQ¬mTL�z):¢ 5 ù�ùJ£?¬@Z����j£?����¬ml8)ñ ô
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