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Cas d’une fonction h à pente linéaire

õ�öÍ÷Køuù<øCBFûED&�>4<!Lý��O#HýB�:ýW���,N�
)�O#����D
)� �Qý:L�
��������6�)�Qý�F���!\ÿK�Iý>ÿ��HG*
����:ýB#�
@ÿÕÿ����D�
���D
)�-�sþ<�
�����"�XýS�:ý��K�	ý)!\ÿ�
)�	ý���:ýC��
[ÿ$���Iý)3
Ò "�RFZ@J[EM7�)IW�R/9FEN=LB�W�Tdc�=LCFCFEMO[BSWHGI;M;N=L{AOQnAÃpO@;�{QEN=LB<RFO@;�?Q=LTIO[9FEM;�RFO
"�GX^kC}7Q;NO[B�WDRFO@;�^q7SR/G��KJ\=LWHGI7:B<;GX^kC}7:EHWN=LBSWMO@;8RFO@;�?AO@J[WMO[9FEM;8RFO_EMZjesZ[EMO[B<J@OQP¨O[W�GXB�?AO[EM;MO[^qO[BSW\n
Ò ? êXu�IKJ�ë O@;HWxT]=0ef7:B<J[WHGI7:B«��9FG_{Aa[EMOêTIO�ÉhäML¨á¨Ç"ß�ÆàîAá¨ÉhÉLÊSÞzä/È�Ýzá¨Ç"Ë\ï�ä/È�Ýzä<ÞÍÆ¡ys;H9FExT]=4{QEHGXTXTIO�~O[B�WHEMO_TIO@;>B<O[9FEM7:B<O@;�RFO_;M7:EHWHGIOkys��GX{<n × nN�A~jnFÃpO�EN=\�A7:B�RFO8J@7:EHEMZ[T]=LWHGI7:B�O@;MW�{QEN=LB<R�=L9xRFZ[wF9FWURFOTdc�=LCFCFEMO[B�WHGI;M;N=L{AO�C}7:9FE�CmO[EH^qO[WHWHEMOl9FB<Ol7:EH{�=LBFGI;N=LWHGI7:Br{QTI7:wK=LTIOQPFCF9FGI;�GXTpR/GX^kGXB�9<O�=L9�J@7:9FEM;URFOTdc�=LCFCFEMO[B�WHGI;M;N=L{AO�C}7:9FEY=LWHWMO[GXB<R/EMO�9FB<Ol?Q=LTIO[9FEUB�9FTXTIOQn

ìUñXÝsÇPO�ã�ÆSÇ�îAÆ�ß�ÆQ"
Ã�=��<{Q9FEMO × n × ^q7:B�WHEMO�Tdc�Z[?A7:TX9FWHGI7:BêR/9�WHEN=:J@O[9FE Ý ± =L9rJ@7:9FEM;8Ruc�=LCFCFEMO[BSWHGI;M;N=L{AO@;l�3"�J@7:B<;HWN=LBSWO[Wt9FB¦EN=\�A7:B�RFO�J@7:EHEMZ[T]=LWHGI7:B«B�9FT�yR? ¯ ± Cm7:9FEtTIO�B<O[9FEM7:B<O�{�=L{QBK=LB�W\P8O[WQ? ¯TS Cm7:9FEtWM7:9<;TIO@;t=L9FWHEMO@;�~jn�6�7:9<;�C}7:9F?A7:B<;x?A7:GXE��S9pc 9FB<OêC}O[WHGXWMOê?Q=LTIO[9FE�RFOU" ef=LGXWtJ@7:BS?AO[EH{AO[E�TIOêEMZ@;MO\=L9 CFTX9<;TIO[BSWMO[^qO[B�W��S9pc 9FB<Ok?Q=LTIO[9FE.;H9FCmZ[EHGIO[9FEMOQPu^`=LGI;.?AO[EM;l9FB<O
^qO[GXTXTIO[9FEMO�;M7:TX9FWHGI7:BpPpO[W.RFOk^`=LBFGIa[EMOqCFTX9<;;HWN=LwFTIOQn�ÃpO@;?û<9<J[WH9K=LWHGI7:B<;�CFEMZ@;MO[B�WMO@;�C}7:9FE�TIO@;l{QEN=LB<RFO@;�?Q=LTIO[9FEM;.RFOV" CmO[9F?AO[B�W�;\c�Oji	CFTXGI�S9<O[E�=\?AO@J9FB<OY=LBK=LTI7:{QGIO_�l9FB a�`�dXW*bYW*b�d�h�b$nqijb WHEM7:C`{QEN=LB<R`TI7:EM;bRuc 9FB<O�RFO@;MJ@O[B�WMO8RFOU{QEN=:R/GIO[B�W�RFZ[WMO[EH^kGXBFGI;HWMO�ÅTIO�^kGXBFGX^�9F^�TI7SJ\=LTuB<O�CmO[9FWU�[WHEMO.=LWHWMO[GXB�W8=\?AO@J_9FB<O_CFEMZ@J[GI;HGI7:B�;H9FCmZ[EHGIO[9FEMO.=L9 a�`�d O[W�GXTu;MO�CFEM7	R/9FGXWRFO@;U7Q;NJ[GXTXT]=LWHGI7:B<;8=L9FWM7:9FEYR/9�^kGXBFGX^�9F^�n
ø�Æ6r0äFÉZùpã�Æó  ÃpO@;
J@7:9FEHw}O@;
7:wFWMO[B�9<O@;
B<O�;M7:B�W
J@7:^kCK=LEN=LwFTIO@;k�S9pc���B<7:^�wFEMO�RFO�RFO[{QEMZ@;
RFOTXGXwmO[EHWMZ�Z[{�=LTdP:CF9FGI;M��9<O>T]=_J@7:BS?AO[EH{AO[B<J@OUO@;HWD=Z¢mO@J[WMZ@O�CK=LE�J@O�B<7:^�wFEMOQnSo�c�O@;HW�C}7:9FEM�S9<7:GFB<7:9<;�Bpc�=@?A7:B<;CK=:;�GXB�WHEM7	R/9FGXW�RFO�J@7:EHEMZ[T]=LWHGI7:Bq;HCK=LWHG]=LTIO�R<=LB<;�J@O@;�=LCFCFEMO[BSWHGI;M;N=L{AO@;UÅhTIObB<7:^�wFEMO�RFO�RFO[{QEMZ@;�RFO>TXGXwmO[EHWMZO@;HW�=Z¢mO@J[WMZYCK=LE�T]=�J@7:EHEMZ[T]=LWHGI7:Bt;HCK=LWHG]=LTIOYRFO@;>B<O[9FEM7:B<O@;�RFOY;N7:EHWHGIOQPSO[TXTIO8^q�[^qOUef7:B<J[WHGI7:BxR/9`CFEM7	R/9FGXW"
Z[?pn

ìUñXÝsÇPO�ã�ÆSÇ�îAÆ�ß�Æ(?� �<B RFO�^q7:B�WHEMO[E�Tdc GXB�û<9<O[B<J@OrRFO�T]=�J@7:EHEMZ[T]=LWHGI7:B¦RFO@;qB<O[9FEM7:B<O@;�RFO�;M7:EHWHGIOr;H9FEqTIO@;qWHEN=:J@O[9FEM;Ý ± O[W Ý,æ P�B<7:9<;`=\?A7:B<;�O$¢uO@J[WH9<Z�R/G�¢uZ[EMO[B�WM;�=LCFCFEMO[BSWHGI;M;N=L{AO@;x=@?AO@J�9FB<Ot^q�[^qO�RFZ@J[EM7:GI;M;N=LB<J@OrRFO">nuÃ�=�?Q=LTIO[9FE�R/9�EN=@�A7:B0RFOkJ@7:EHEMZ[T]=LWHGI7:B�=xZ[WMZ��Fi/Z@O
Cm7:9FE.JMVK=:�S9<O`=LCFCFEMO[BSWHGI;M;N=L{AOkCm7:9FElTIO@;M�S9<O[TI;



\*]DÙ�Ú�Û `�a%a®g�b$nqi	o�dJd)`"m*b ��\

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

0 5 10 15 20 25 30 35 40 45 50

T
1]

N

’alpha=0.01’
’alpha=0.3’
’alpha=0.5’
’alpha=0.9’

õ�öÍ÷Kø>ù<ø�ù<û�^8L�
��X!%���D
)�¡�:ý9��� �6!\ÿ��"���S�2�`_O�HÿHý������:��þAþ/ÿMý��������1�1�)�Qý��:/3a #�
��*���X�"���>ý��W�1�"�*�?#�
[ÿ ÿ������%����
��O+}ý��N�
)�O#����D
)� �:ý-�D�ML��"�Xý)!\ÿ��:ý3a¸3I4pý��lÿ�����!"�X�X�
�X��
����:�)�	��
%9
�sý��.!Z����L[ý�#�!"�0ý��*�Hý�P-9)�Xýx�:ýcb�b�d��(
%#�!"P�ý����X��
���%�%���K��!\ÿ9efd�b>�fýëÿ1P�ý��I� � ���<�:ý1T*�
���D
)�ký���L$� ÿ�
��O+Sý��K!2�	ý8�hÿ1�����Iý=�Qý8��
[ÿ$���IýS#�
)�*�J������!��NýB�Qý����JT����W�	ý)!\ÿ�
)�	ý��$3
TIO@;�{QEN=LCFV<O@;
RFO`T]=t�<{Q9FEMO × n Ø ^q7:B�WHEMO[BSWkTdc�Z[?A7:TX9FWHGI7:B�RFO Ý ± O[W Ý,æ n�µ8B#��7:w<;NO[EH?AO��S9<O`CFTX9<;�T]=J@7:EHEMZ[T]=LWHGI7:B�RFO@;�B<O[9FEM7:B<O@;_RFO�;N7:EHWHGIO�O@;HW8ef7:EHWMO�ysR/9<Ok�k9FBê{QEN=LB<RêEN=@�A7:B�RFO�J@7:EHEMZ[T]=LWHGI7:B¨~jP}CFTX9<;�TIOEMZ@;NO\=L9�J@7:B�?AO[EH{AO�?AO[EM;�RFO@;�;M7:TX9FWHGI7:B<;>7(� Ý ± O@;HW�{QEN=LB<RryzV<7:^q7:{AZ[B<Z[GXWMZ_RFO@;�J[T]=:;N;MO@;D^q7:GXB<;�{QEN=LB<RFO�~O[W Ý>æ O@;HW�ed=LGXwFTIOqyz^qO[GXTXTIO[9FEMO�7:EH{�=LBFGI;N=LWHGI7:Bê;HCK=LWHG]=LTIO�~jP<O[WUGXBS?AO[EM;MO[^qO[B�W\n

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

0 5 10 15 20 25 30 35

T
1g

N

’R=0’
’R=3’
’R=5’

14.8

14.9

15

15.1

15.2

15.3

15.4

15.5

15.6

0 5 10 15 20 25 30 35

T
2g

N

’R=0’
’R=3’
’R=5’

õ�öÍ÷KøpùKø�h<û106�@ÿ1���%����
��*�=�:ý����Yý��P�
	lý���N�
��<#�����
����QýC��� L��"�Xý)!\ÿ=�*!lÿ��HG%
)���:ý:#�
[ÿ ÿ������%����
�� #�
)�*�J�	�)����3MiI
(!Z�#�
��*���X�%�	
)�*�I7
!Lý$+hþ<�\ÿDÿ��NþAþ;
[ÿ$��/�!2�	ýCN��)�	9)�IýB#�
[ÿ ÿ����D�
����
��<+�!2�	ý:#�
@ÿÕÿ����D�
���D
)�0N�
[ÿ$�sý�A��*!Lý=/�!"�-�Lÿ��"�O��ÿ��HG%
)�
EN���L)
[ÿ1���Hý¸��� 
@ÿj�
�)�%���1�%����
��?�sþ<�
�����"�XýW�:ý@�D�?#1���2�������O#��%����
���A�N��"�X9"�Xý��8L��)�Iý�!�ÿ1�8�:ý1��	�EJ+(P0�)����ý��
�Qý��O��ÿMý@�Iý��8#��D�"�1�ëý��P�
)���*�B5.
�P�
��
���/ý�� AXL��"�Xý)!\ÿ��,���Iý�L)�Ný��>�:ý9����E$36jq�	ý?N�
[ÿ$�sý�#�
[ÿ ÿ������%����
��R���
!Z�����}þ;
(!\ÿlýf_<ý��B�:ý_ÿ��)�Iý������ ÿS�D�#�
���L[ýHÿj�Aý��O#MýB�:ýW��� �NþAþ/ÿMý��������1�1�)�Qý�A�#Hý��W�Nþ�þ/ÿHý��������������Aý�����
����[�����sýHÿÕÿ�
�PUþ;!2�I�Nþ/ÿ����7���>�³þ 
%7
!Lý��C��!
#J#Mý��1�j�XL[ý�����)�6�>#H56�)�%�Qý�P�ý��.�S���)�*�B����#�
��*�
�6!\ÿ��
���D
)�
E$3¸4pý��Uÿ�����!"�X�X�%���:
)�.�W���	��

9
�fý���!2�,��L[ý$#0!2�rý��*�Hý�P-9)�Xý-�:ý#b�bkd�


#$!"P�ý������=�(���%�*������!\ÿleKd
b>�sýHÿ�P�ý��=� � ���O�:ý�T*�
����
��`ý��.L�� ÿ�
)�O+	ý��K!2�	ýC�hÿ1�����IýS�:ýI��
@ÿ����XýS#�
��*�����X�j!���ýB�:ý9���JT�����/ý�!\ÿ�
��	ý���3
o>O�CFV<Z[B<7:^qa[B<O�O@;MW�CFEMZ[?	GI;HGXwFTIOQPLCF9FGI;M�S9<OQP:R<=LB<;�TIO>J\=:;�Oji/WHEM�[^qO�7(�
TIO@;�B<O[9FEM7:B<O@;bRFO>;N7:EHWHGIO>;N7:B�WO[BSWHGIa[EMO[^qO[B�W.J@7:EHEMZ[TIZ@;\PmJQc�O@;HWëgÕ�hg³R/GXEMO
R<=LB<;�TIO�J\=:;87(�êWM7:9<;�TIO@;Y?AO@J[WMO[9FEM;lRFO�EMZjesZ[EMO[B<J@O�;M7:BSW_Z[{�=L9/iuPB<7:9<;Y7:w<;MO[EH?A7:B<;Y�S9<OkÅ
Ò JMVK=:�S9<OYJ[T]=:;M;NO�Z[WN=LB�WbGIRFO[BSWHGI��9<OQPSWM7:9FWMO@;DTIO@;bO[B�WHEMZ@O@;�=LCFCK=LEHWHGIO[BFB<O[B�WU��T]=_^q�[^qOYJ[T]=:;N;MOQPARuc�7(�9FB<OlV<7:^q7:{AZ[B<Z[GXWMZ.^kGXBFGX^`=LTIO�y Ý ± Z[TIO[?AZ�~}Ó



� Ù Ã�=kJ\=LEHWMO.wFGXwFTXGI7:{QEN=LCFVFGI��9<OQPKTdc�=LCFCFEMO[B�WHGI;M;N=L{AO

Ò WM7:9<;�TIO@;�B<O[9FEM7:B<O@;8=LWHWHGXEMO[BSWYTIO@;Y^q�[^qO@;UO[B�WHEMZ@O@;\P¨Ruc�7(��9FBtWHEN=:J@O[9FE Ý>æ B�9FTdn
ìbÆ�ËkíFäFÉ:ÝÍä/È�Ýzá}Ç�ËqËhÝXr�ã�ÞÍÈ\ä<Ç�ÊSÆ�Ëqß�ÆQ" ÆAÈc?

Ã�O@;p?Q=LTIO[9FEM;pRFO@;pCK=LEN=L^qa[WHEMO@;m"xO[Wn?.Z[?A7:TX9<O[BSW�GXB<RFZ[CmO[B<R<=L^k^qO[B�W�=L9�J@7:9FEM;�RFODTdc�=LCFCFEMO[B�WHGI;M;N=L{AOQn��B�EN=LGI;M7:BtRFO�Tdc GXB�û<9<O[B<J@OlRFOX?�;H9FE Ý ± O[W Ý,æ yz?A7:GXE�TIO8CK=LEN=L{QEN=LCFV<O_CFEMZ@J@Z@RFO[BSW�~jP/GXTu;MOYWHEM7:9F?AO_�S9<OQP;MO[TI7:B�TIO@;�J\=:;\PSTIO@;�?Q=LEHG]=LWHGI7:B<;�RFOl? êoJ�ë O[Wp" êoJ�ë CmO[9F?AO[B�W>ef=\?A7:EHGI;MO[E�Tdc 9FBtRFO@;�WHEN=:J@O[9FEM;U=L9xRFZ[WHEHGX^qO[B�WRFO_Tdc�=L9FWHEMOQn
"�È\ÆSÇ�ß ï�Þsã�Ë�ÉhäFï�Ýzß�Æ.r�ÆSÇ}È�í}Æ�ÉLË�Ë\ä íFä<ÞzÆSã�É���Ç�ä<ÞzÆËùpã�Æ�?   TIO@;
^q7SR/G��KJ\=LWHGI7:B<;`RFO@;?AO@J[WMO[9FEM;�RFO�EMZjesZ[EMO[B<J@O8RFO[?SGIO[BFB<O[BSW�EN=LCFGIRFO[^qO[BSW�CmO[WHGXWMO@;\nAÃ�=lJ@7:B�?AO[EH{AO[B<J@O_R/9qEMZ@;MO\=L9�;MO>ef=LGXWbCFEHGXB/gJ[GXCK=LTIO[^qO[BSW�=LTI7:EM;��S9<OêTIO�EN=\�A7:B¦RFOêJ@7:EHEMZ[T]=LWHGI7:B«;MCK=LWHG]=LTIOêRFO@;�B<O[9FEM7:B<O@;tRFOê;M7:EHWHGIO�O@;HWxO[B<J@7:EMO{QEN=LB<Run
?|È\ÆSÇ�ßàï�Þsã�ËtÉLäFï�ÝÍß�Æ6r0ÆSÇ}Ètí}Æ�ÉLË�Ë\ä�ð³á¨É�r0Æ§��Ç�ä<ÞzÆ�ùpã�Æq"   TIO
EN=@�A7:B0RFOkJ@7:EHEMZ[T]=LWHGI7:B;HCK=LWHG]=LTIO>RFO@;�B<O[9FEM7:B<O@;�RFO�;M7:EHWHGIO�WMO[B<R�EN=LCFGIRFO[^qO[B�W�?AO[EM;��\Z[EM7FPL=LTI7:EM;��S9<ObT]=Y?Q=LTIO[9FE�RFO�"�O@;HW�O[B<J@7:EMOZ[TIO[?AZ@OQnmo�c�O@;HWYGIJ[GpTdc V<7:^q7:{AZ[B<O[GXWMZ
RFO@;8J[T]=:;M;MO@;Y�S9FG�O@;MW�ef=\?A7:EHGI;MZ@OQP¨=L9êRFZ[WHEHGX^qO[B�WlRFOlTdc�7:EH{�=LBFGI;N=LWHGI7:B;HCK=LWHG]=LTIO`ÅF7:B�7:wFWHGIO[B�W8RFO@;U?:=LTIO[9FEM;Uef=LGXwFTIO@;�Cm7:9FE Ý ± O[WUZ[TIO[?AZ@O@;YC}7:9FE Ý,æ n
ìbä ÉhÆSî�­�Æ�ÉLî(­�Æ«ß�ñIã�Ç�îAá®r0ï�ÉLá®r4ÝzË} )B<7:9<;t=@?A7:B<;tO$¢uO@J[WH9<Z�R/GX?AO[EM;MO@;xOji	CmZ[EHGX^qO[B�WN=LWHGI7:B<;R<=LB<;lTIO
wF9FW.RFOkRFZ[WMO[EH^kGXB<O[E�9FB�J@7:9FCFTIOqRFO�ef7:B<J[WHGI7:B<;r" êoJ�ë O[Wr? êoJ�ë 7�¢}EN=LBSW.9FB�w}7:B�J@7:^kCFEM7:^kGI;O[BSWHEMOlTdc V<7:^q7:{AZ[B<Z[GXWMZ�RFO@;YJ[T]=:;M;MO@;UO[W�Tdc�7:EH{�=LBFGI;N=LWHGI7:Br{QTI7:wK=LTIO.RFOlT]=
J\=LEHWMO�=LCFEMa@;YTdc�=LCFCFEMO[B�WHGI;M;�=L{AOQnÃ�=��<{Q9FEMO × nÇü4^q7:BSWHEMO�TIO@;xEMZ@;H9FTXWN=LWM;t7:wFWMO[B�9<;�=\?AO@J�R/G�¢mZ[EMO[BSWMO@;xef7:B<J[WHGI7:B<;\n�ÃpO@;x?:=LEHG]=LWHGI7:B<;J@7:B<;HWN=LWMZ@O@;8B<O�;N7:B�WYCK=:;�Z[B<7:EH^qO@;\P¨^`=LGI;YB<7:9<;�7:B�W8WM7:9FWMOjes7:GI;8CmO[EH^kGI;8RFO�^qO[WHWHEMO�O[BêZ[?SGIRFO[B<J@O�9FBJ@7:9FCFTIO7" êoJ�ë O[Wp? êXu�IKJ�ë �S9FG<ed=LGXWbWMO[B<R/EMO8TIOUEMZ@;MO\=L9�?AO[EM;b9FB�Z[WN=LW>�S9FG¨7�¢mEMOU9FB�w}7:B�J@7:^kCFEM7:^kGI;\nFo>O@;ef7:B<J[WHGI7:B<;U;M7:BSWUTIO@;U;H9FGX?Q=LB�WMO@;�Å

" êoJ�ë�¯ "Psutks vHZEw "Px t" s ³ µ�ykz|{{`}�~
O[W

? êXu�IKJ�ëC¯�� î���î y�ïR����ï��î y�ï ;HG u�����êoJ�ëS ;HG u�����êoJ�ë
=\?AO@J

��êoJ�ëK¯�� � sut!s v�Z ê ± ~ æ Z J���J x t��f� ë ;HG J
��J x tS ;HGXB<7:B
O[W�" µ ³ µ�y ¯�S Z[�/P�"1� µ ³ ¯ Z S�S�S>� P J � µ ³ ¯ �
S���k���Z[C}7	��9<O@;

Z ç���k���O[BSWHEMZ@O@;



\*]DÙ�Ú�Û `�a%a®g�b$nqi	o�dJd)`"m*b �q�

14.4

14.6

14.8

15

15.2

15.4

15.6

15.8

0.75 0.8 0.85 0.9 0.95 1 1.05

’11’
’12’
’13’
’21’
’22’
’23’
’31’
’32’
’33’

’BATCH’

T
2

T1

Bc

Batch

Ac

Ba

Aa

Ca

Cb

Cc
Ab

Bb

õ�öÍ÷Kø}ù<ø��<û<üC���J!2���	�
����
%9
�sý��.!Z����L@ý$#8�Z��L@ýëÿ��ëý���N�
��<#�����
��6�mam������ý)��F �����BA��Íÿ�
)���¸N�
��<#�����
��6�mþ;
(!�ÿ8#H56�
7
!Lýpþ<�\ÿ��Z'P��)�]ÿMý���
(�	��ý���¡=+�¢8+64¸+Z�
+*9(+Lý��;#�E�ý����Xý)!\ÿ���#�
�P-9)���6�)����
)�*�$3H£[
(!�ÿ@#H56�(7
!LýK#�
)P�9)���6�)����
��O+
�����Nþ�þ/ÿHý��������������Aý��
)��� ���&�Dýf_<ý$#$�j!����K�(
)�.�q�Xý��pÿ�����!"���	�
�X��
���� �)�	��ÿMýdþ;
[ÿ$�	���[�)�*� � � ��þAþ/ÿ��$#1�XýHÿ���� 
[ÿ���ÿMý8�:ý¸�Lÿ��"�O�:ý�!�ÿK�:ý��P4<!
#$�j!Z�Z'���D
)�*�$32�}ý��[�Iý����]ÿMý���7(!2�6�
�.!\ÿMý����q��!\ÿ[�Iý��Lÿ���þ�5	ý@/,#�¤(�	�W�:ý��}þ 
)�����X�¸��
����<���D��ý����
!)T?N�
��<#�����
��6��!%�����������Ný��SA��.
(!Z���L)
��*�mÿMý��fý���!W�XýI#�
(!jþ��Xý�¡B9�E�3¦¥��0�Hý�ÿHý³þ 
@ÿ��fýëÿ��I/=��� �)�%�/ý1TSýn��þ;
(!\ÿ¨þO��!2���:ýC�(�)�X�"�����[��!\ÿK#Mý��YN�
)�O#����D
)�*��3Z�}ý��ÿ�����!"�X�X�%���:�:ýr���0�Nþ�þ/ÿHý��������������Aý��:!%�����������)���K��� �)���

@ÿ��X��5*P.ýl§&92�
�j#H5�¨8��
������
!2�1�j�uÿMýdþFÿ����ëý��.�&���$3�¥���ÿMý�P0�@ÿ�7
!Lý�Iý��>P�
)���*� 9

��*�_ÿ�����!"�X�X�%����

9%�sý���!2��þ;
(!\ÿl���ký)����	�����P�!"�X�X�)����P�ý�����3Y�mý��-�(
)�%�.��ý��-!%�����������Ný��Uþ 

!\ÿ #Hý��ý�T�þ �Hÿ���P�ý����X�%����
��*����
)���¸!"�ký��*�Hý�P-9)�IýW�:ý�b�bkd>�


#$!"P�ý������C�(���%�%���@�J!\ÿXeKd
b:�fýëÿ1P�ý��C� � ���O�Qý1T*�
���D
)�
ý���L�� ÿ�
)�q3� �B�hÿ1�����XýS�:ýC��
[ÿ$���IýW���X�"���@#�
��*�����X�j!(�NýS�:ýX����T����C�/ý�!\ÿ�
��	ý���3
Ù&% þ % þ % * ì�ñXäFï�ï�ÉLÆSÇ}È�ÝzË\Ë�äFÜKÆ,©�'�ä/È\î(­«ª

687:9<;�=\?A7:B<;�J@7:^kCK=LEMZ�Tdc�=LTX{A7:EHGXWHVF^qO0Ruc�=LCFCFEMO[BSWHGI;M;N=L{AO�Ô³wK=LWMJMV/Ö|ys7:9 Ô³{QTI7:wK=LT�Ö ~t��J@O[TX9FGlCFTX9<;EMZ[CK=LB<R/9rRF7:B�WYB<7:9<;U?AO[B<7:B<;YRFOlRFZ@J[EHGXEMO.Tdc GXB�û<9<O[B<J@O�RFO@;�CK=LEN=L^qa[WHEMO@;\PKTdc�=LTX{A7:EHGXWHVF^qO�=:R<=LCFWN=LWHG�eHnÃpO@;�EMZ@;H9FTXWN=LWM;U7:wFWMO[BS9<;U;M7:B�W�EMO[Cm7:EHWMZ@;U;H9FE�T]=��<{Q9FEMO × nÇü/PF7(�xB<7:9<;�Cm7:9F?A7:B<;�?A7:GXE�TIO@;�EMZ@;H9FTXWN=LWM;GXB/efZ[EHGIO[9FEM;YRFOlJ@O[W�=LTX{A7:EHGXWHVF^qOled=:J@O.�
J@O[9/it7:wFWMO[BS9<;8=\?AO@J.Tdc�=LTX{A7:EHGXWHVF^qO�=:R<=LCFWN=LWHG�eHn687:9<;�=@?A7:B<;�RF7:B<J_=LwK=LB<RF7:BFB<ZYTdc�=LTX{A7:EHGXWHVF^qOlRuc�=LCFCFEMO[BSWHGI;M;N=L{AO�{QTI7:wK=LT}�S9FGdP�7:9FWHEMO8TIO@;�EMZ@;H9FTXWN=LWM;^q7��AO[B<;b�S9pc GXTFCFEM7SR/9FGXW\PAB<O�B<7:9<;b=�CK=:;�CmO[EH^kGI;DRuc�O$¢mO@J[WH9<O[E�RFO@;b=LCFCFEMO[B�WHGI;M;�=L{AO@;DCFTX9<;�EN=LCFGIRFO[^qO[BSW8ÅTIO@;bRFO[9/i�WÕ�SCmO@;DRuc�=LCFCFEMO[B�WHGI;N;N=L{AOYJ@7:BS?AO[EH{AO[B�W�R<=LB<;DRFO@;�WMO[^kC<;DJ@7:^kCK=LEN=LwFTIO@;\n/´SGX{QBK=LTI7:B<;b�S9<O�B<7:9<;=\?A7:B<;>CF9�J@7:B<;HGIRFZ[EN=LwFTIO[^qO[BSW�EMZ@R/9FGXEMOYTIO@;�WMO[^kC<;�Ruc�OjiFZ@J[9FWHGI7:BxRFOYTdc�=LCFCFEMO[BSWHGI;M;N=L{AOl=:R<=LCFWN=LWHG�e>yz?A7:GXE× n�ô/n�²/n�ôA~�;N=LB<;U�S9<7:GuTdc�=LCFCFEMO[B�WHGI;M;N=L{AO�{QTI7:wK=LT�=L9FEN=LGXWYZ[WMZ.CFTX9<;�EN=LCFGIRFOQn
·�¸ÍÌ�¸Íå ¬�è�¿AÏpè�Ï�¼rÐD»�½DÏu¾Q¿A»#èb¿�Ï��p¿%����� »4ÐS���}è�èb¿A»¨½�¾AÑÕ¼L¼��;�p»

s�7:9FE`J[EMZ@O[EkB<7Q;kJ\=LEHWMO@;�P�B<7:9<;`=@?	GI7:B<;kTIOxJMV<7:G�i�O[B�WHEMOt9FWHGXTXGI;NO[Ek9FB�CFEM7:{QEN=L^k^qO�Oji	GI;MWN=LB�W�yzTIOTI7:{QGIJ[GIO[T_´	686l´0CK=LE`Oji/O[^kCFTIOxCmO[EH^qO[W`RFOtJ@7:B<;HWHEH9FGXEMO�RFO@;qJ\=LEHWMO@;`=L9FWM7Lg³7:EH{�=LBFGI;N=LWHEHGIJ@O@;\PbTdc�Z@��9FGXCmORFO3�87:V<7:B<O[B0CFEM7:Cm7Q;MOkZ[{�=LTIO[^qO[B�W�9FB�CFEM7:{QEN=L^k^qO`Ruc�=LCFCFEMO[BSWHGI;M;N=L{AOQnXnXn ~jP�7:9�Z@J[EHGXEMOkB<7:WHEMO
CFEM7:CFEMOCFEM7:{QEN=L^k^qOQn687:WHEMO�JNV<7:G�iv=�Z[WMZt{Q9FGIRFZ�?AO[EM;qT]=�;MO@J@7:B<RFOr;M7:TX9FWHGI7:B|CK=LE�Tdc GX^kC}7:EHWN=LB<J@OrRFO@;q^q7	R/G��KJ\=LWHGI7:B<;�S9pc GXTK=L9FEN=LGXW�ed=LTXTX9�=LCFCm7:EHWMO[E���9FBqCFEM7:{QEN=L^k^qOYRFZ ÄM�8ed=LGXW\nQÃ�=_EN=LGI;M7:B`RFO�WMO[TXTIO@;b^q7SR/G��KJ\=LWHGI7:B<;�O@;HW�T]=;MC}Z@J[G��KJ[GXWMZ�RFO�B<7Q;�RF7:BFB<Z@O@;�Å�TIO>{QEN=LB<R�B<7:^�wFEMO�RFO�J@7:^kCm7Q;N=LB�WMO@;�BS9FTXTIO@;�RFO�B<7Q;�?AO@J[WMO[9FEM;�Ruc�O[BSWHEMZ@OQn6�7:9<;�=\?A7:B<;�RF7:B<JkCF90J[EMZ@O[E�9FB�CFEM7:{QEN=L^k^qOqWMO[BK=LBSW�J@7:^kCFWMO`RFO`J@O@;.RF7:BFB<Z@O@;�;HCmZ@J[G��K�S9<O@;\P�=h�<BRuc�7:wFWMO[BFGXE8RFO@;U{�=LGXB<;�GX^kCm7:EHWN=LB�WM;�O[BtCFT]=:J@Ol^qZ[^q7:GXEMO�O[WUO[B�WMO[^kC<;YRFOlJ\=LTIJ[9FTdnÃpO@;_^q7SR/G��KJ\=LWHGI7:B<;.C}7:EHWMO[BSW.;H9FElRFO[9/irCm7:GXB�WM;kÅ}T]=�^kGI;MO
O[Bref7:EH^qO
RFO@;lRF7:BFB<Z@O@;`yf=h�<B�Ruc�Z@J@7LgB<7:^kGI;NO[EqTdc�O@;HCK=:J@O�^qZ[^q7:GXEMO�~qO[W`Tdc�=:R<=LCFWN=LWHGI7:B RFO@;q^qZ[WHV<7	RFO@;�RFO�J\=LTIJ[9FT�RFO@;qJ@7:^kCm7Q;N=LB�WMO@;�RFO@;



� Ú Ã�=kJ\=LEHWMO.wFGXwFTXGI7:{QEN=LCFVFGI��9<OQPKTdc�=LCFCFEMO[B�WHGI;M;N=L{AO

?AO@J[WMO[9FEM;8R/9FEN=LB�WUTdc�=LCFCFEMO[BSWHGI;M;N=L{AOxyzC}7:9FE�9FB<O.R/GX^kGXBS9FWHGI7:BêRFO@;UWMO[^kC<;URuc�Oji/Z@J[9FWHGI7:B¨~jn
Ù&% þ % * % Ü ìDä r4ÝÍË�Æ�ÆSÇ ð³á¨É�r0ÆV©\îAá}Ç�ß�ÆSÇ�Ë\Ê�Æ�ª�ß�Æ�Ëqß�á¨Ç�Ç�ÊSÆ�Ë©_O@;�Z@J@7:B<7:^kGIO@;8RFO_^qZ[^q7:GXEMO.;H9Fw<;HWN=LBSWHGIO[TXTIO@;UCmO[9F?AO[B�WY�[WHEMO_EMZ\=LTXGI;MZ@O@;YO[B�Z[TXGX^kGXBK=LB�WYWM7:9FWMO@;UTIO@;J@7:^kCm7Q;N=LB�WMO@;�B�9FTXTIO@;�RFO@;�?AO@J[WMO[9FEM;\n�s�7:9FE�JMVK=:�S9<O�J@7:^kCm7Q;N=LBSWMObB<7:B�B�9FTXTIOQPhTdc GXB/es7:EH^`=LWHGI7:Bk�UJ@7:B<;NO[Eëg?AO[EbO@;MWUÅ�=A~�;M7:BkBS9F^qZ[EM7�ysJ@7:EHEMO@;HCm7:B<R<=LB�W�=L9qWMO[EH^qOYRuc GXB<RFOji<=LWHGI7:B�=L9<�S9<O[TKO[TXTIOU;NO�EN=LCFC}7:EHWMO�~DO[WDw¨~;N=�?Q=LTIO[9FE\nK6�7:9<;�?A7��A7:B<;8RF7:B<J���9pc 9FB�?AO@J[WMO[9FE ~ � ­ RFO�R/GX^qO[B<;HGI7:B { J@7:^kCm7:EHWN=LB�W9®`J@7:^kCm7Q;N=LB�WMO@;BS9FTXTIO@;_C}7:9FEHEN=��[WHEMO�EMO[^kCFT]=:J@Z�CK=LE�9FB�?AO@J[WMO[9FE ~ � ­ é RFO�R/GX^qO[B<;MGI7:B æ Z êX{ ~ ® ë n � GXB<;HGdP};HG�� $>¯ RFO@;J@7:^kCm7Q;N=LB�WMO@;YRFO ~ � ­ ;M7:B�W�BS9FTXTIO@;\P ~ � ­ é C}7Q;N;Ma@RFO æ { Z ê ± ~ S Z[� ë J@7:^kC}7Q;�=LB�WMO@;\P<J@Ol�S9FGpJ@7:EHEMO@;HCm7:B<R��9FBr{�=LGXBêRFO�CFT]=:J@O�RFO ü $>¯ n}ÃpO@;8RF7:BFB<Z@O@;_RF7:BSW�B<7:9<;�R/GI;HCm7Q;M7:B<;\PKEMO[CFEMZ@;MO[B�WMZ@O@;_CK=LE_RFO@;Y?AO@J[WMO[9FEM;RF7:BSW�ü $ �°��� ¯ RFO@;.J@7:^kCm7Q;N=LBSWMO@;�;M7:BSW.B�9FTXTIO@;�O[B�^q7\�AO[BFB<Oêyz?A7:GXE.TIO@;l{QEN=LCFVFGI�S9<O@;�R/9�JMVK=LCFGXWHEMO�A~jP/CmO[EH^qO[WHWMO[B�W�RFO@;UZ@J@7:B<7:^kGIO@;8RFOlJ@O[W87:EMR/EMOQn
Ù&% þ % * % þ ìDÆSËqîAä<Þzî�ã�ÞÍË`Ë�ã�É�ÞzÆ�Ëkí}Æ�îQÈ\Æ	ã�ÉLË

6�7:9<;�C}7:9F?A7:B<;DWHGXEMO[E�CK=LEHWHG<RFO>T]=�{QEN=LB<RFO��S9K=LB�WHGXWMZ�RFO�J@7:^kCm7Q;N=LB�WMO@;�BS9FTXTIO@;D�S9<O�CFEMZ@;NO[B�WMO[B�WbTIO@;?AO@J[WMO[9FEM;�Ruc�O[B�WHEMZ@ODCm7:9FE�=L9F{Q^qO[BSWMO[E\PhR<=LB<;pRFO@;�CFEM7:C}7:EHWHGI7:B<;�GX^kC}7:EHWN=LBSWMO@;\P\T]=�EN=LCFGIR/GXWMZbRuc�OjiFZ@J[9FWHGI7:BRFO_Tdc�=LCFCFEMO[BSWHGI;M;N=L{AOQn
ìbÆ�ËqîAä<Þzî�ã�ÞzËqß�Æ�ß�ÝÍË\È\ä<Ç�îAÆ

Ãbc�=LTX{A7:EHGXWHVF^qOkRuc�=LCFCFEMO[B�WHGI;M;N=L{AOkRFO@;�J\=LEHWMO@;l=L9FWM7Lg³7:EH{�=LBFGI;N=LWHEHGIJ@O@;_ed=LGXW_=LCFCmO[T��`RFO@;�J\=LTIJ[9FTI;lRFOR/GI;HWN=LB<J@O
O[BSWHEMO�TIO@;_?AO@J[WMO[9FEM;lRuc�O[BSWHEMZ@OkO[W_TIO@;8?AO@J[WMO[9FEM;lRFO�EMZjefZ[EMO[B<J@OQn�o>O�J\=LTIJ[9FTDO@;MW89FWHGXTXGI;MZ�Cm7:9FET]=�EMO@JNV<O[EMJMV<O�RFO@;.B<O[9FEM7:B<O@;.{�=L{QBK=LBSWM;\PpEMO@JNV<O[EMJMV<O���9FG�B<Z@J@O@;N;HGXWMOkTIOqJ\=LTIJ[9FTbRFOqT]=tR/GI;HWN=LB<J@OqO[BSWHEMOJNVK=:��9<O�?AO@J[WMO[9FElRuc�O[B�WHEMZ@O
O[WYWM7:9<;�TIO@;8?AO@J[WMO[9FEM;�RFO�EMZjefZ[EMO[B<J@OQP¨O[W_J@O@J[G��`JMVK=:�S9<O
Z[C}7	��9<O�±:nmo>O[WHWMOWH²:JNV<O.O@;HWUJ@O[TXTIO.�S9FGpJ@7:B<;M7:^k^qO.TIO_CFTX9<;8RFO_WMO[^kC<;YR/9FEN=LBSWYTdc�OjiFZ@J[9FWHGI7:B�RFOlTdc�=LCFCFEMO[B�WHGI;N;N=L{AOQnÃ�OlJ\=LEHEMZ.RFOlT]=
R/GI;HWN=LB<J@O�O[B�WHEMO.RFO[9/it?AO@J[WMO[9FEM;Y;�c�Z@J[EHGXW.Å

|D| ~ � ò ~ ~ � ³ |D| º ¯ |D| ~ � ò |D| º
´ |D| ~ � ³ |D| º ~ æ Z ~ � ò Z ~ � ³
¯ |D| ~ � ò |D| º ´ |D| ~ � ³ |D| º ~ æ Z è´ µ ¶¸· ò µ Z ³ µ©l=LB<;�TIO�J\=:;Y7(�(� $>¯ RFO@;8J@7:^kC}7Q;�=LB�WMO@; ò µ ;M7:B�W8B�9FTXTIO@;\P<TIOlWMO[^kC<;YRuc�OjiFZ@J[9FWHGI7:BrR/9�J\=LTIJ[9FT�RFOT]=�R/GI;HWN=LB<J@O`CmO[9FW��[WHEMO�EMZ@R/9FGXW
Ruc�O[B�?	GXEM7:Bµ� $>¯ P�O[B�O$¢mO@J[WH9K=LBSW�TIO�J\=LTIJ[9FT ö µ ò µ Z ³ µ 9FBFGI�S9<O[^qO[B�WCm7:9FElTIO@;.J@7:^kCm7Q;N=LB�WMO@; ò µ B<7:B�B�9FTXTIO@;�n�o>O@J[GbO@;HW�=:;M;NO��
;MGX^kCFTIO`��^qO[WHWHEMOqO[Bq¶_9F?	EMO
TI7:EM;M�S9<O
TIO@;?AO@J[WMO[9FEM;8Ruc�O[B�WHEMZ@O�7:BSWUT]=�ef7:EH^qO�ÔÕJ@7:B<RFO[B<;MZ@OjÖ.��9<O_B<7:9<;�=@?A7:B<;YCFEMZ@;MO[B�WMZ.O[B × n�ô/n�²/nXâQn·8O[^`=LEM��9<7:B<;���9<O`J@OqJ\=LTIJ[9FTDed=LGXW�=LCFCmO[T>=L9/i�B<7:EH^qO@;�RFO@;�?AO@J[WMO[9FEM; ~ � ò O[W ~ � ³ n�s�7:9FE�B<OqCK=:;=\?A7:GXEY��EMO@J\=LTIJ[9FTIO[EUTIO@;�B<7:EH^qO@;URFO@;�?AO@J[WMO[9FEM;YRFO�EMZjefZ[EMO[B<J@O`yzTIO@;�?AO@J[WMO[9FEM;URuc�O[BSWHEMZ@O�Z[WN=LB�W�B<7:EH^qZ@;�PGXTI;bB<OUCm7Q;MO[B�W>CK=:;bJ@O8CFEM7:wFTIa[^qO�~jP�GXT};H9+ qW�RFOY^qZ[^q7:EHGI;MO[E>TIO[9FE�B<7:EH^qO�=LCFEMa@;>JNVK=:��9<O8^q7	R/G��KJ\=LWHGI7:BRFO_TIO[9FEM;8J@7:^kC}7Q;N=LBSWMO@;\n

ìbä r�áuß�Ý���îAä/È�Ýzá¨Ç ß�ÆSËkí¨ÆSîQÈ\ÆSã�ÉLËqß�ÆrÉhÊSð³ÊSÉhÆ	Ç�îAÆ
Ãbc�7:C}Z[EN=LWHGI7:Bq�S9FGF;H9FGXW�T]=8EMO@JNV<O[EMJMV<OUR/9
B<O[9FEM7:B<O�{�=L{QBK=LB�W\P�R<=LB<;�Tdc�=LTX{A7:EHGXWHVF^qOYRuc�=LCFCFEMO[B�WHGI;M;N=L{AOO@;HWYT]=k^q7	R/G��KJ\=LWHGI7:BêR/9�?AO@J[WMO[9FE_J@7:EHEMO@;HCm7:B<R<=LB�W\P}O[W8J@O[9/ir=:;M;N7SJ[GIZ@;Y=L9/i�B<O[9FEM7:B<O@;�R/9�?A7:GI;MGXBK=L{AOQn¸º¹ À�¾;Ñ�Ó
Ã�»)ÁZ¾Y¾�¿	ÅqÁ�ÀIÒ½¼ZÒ1Íe¾[Ä2ÁZÂjÌ�À)Å<ÍÇ¾K»)Á�¾1ÍZÒ�¾(Ì�»"ÁZ¾;¾�À)Å&ÂHÑ�¾Y¾�¿	ÅqÓ2ÂHÑ�¿&¾�À)ÅHÑ�¾�Ì�ÁCÂHÑ�¿&¾�Ì�Á=Ó
Ã�ÁZÂq¾�ÀCÎ=Ã"ÄZÆu¿(¾1ÂqÍÇ¾�¿<Ó
Ã$ÆeÄ2¿�Ø



\*]DÙ�Ú�Û `�a%a®g�b$nqi	o�dJd)`"m*b � p
o>O[WHWMOqWH²:JMV<OqCmO[9FW.EN=LCFGIRFO[^qO[BSW�RFO[?AO[BFGXE�WHEMa@;.TI7:BF{Q9<OQP�O[B0CK=LEHWHGIJ[9FTXGIO[E�Cm7:9FE�RFO@;l?AO@J[WMO[9FEM;�RFOqR/G�g^qO[B<;MGI7:B�Z[TIO[?AZ@O.J\=LE h!À�`>Á�f<b h�k
Â:a�k�d)`(nqijb�W%k(o	i�Ã)i	g�b<Â o�d)b<Ä�Å)k(f.g n·8=LCFCmO[TI7:B<;�T]=
CFEM7	J@Z@R/9FEMO.RFO_^kGI;MO��8ÄH7:9FEYRFO@;�?AO@J[WMO[9FEM;8RFO_EMZjesZ[EMO[B<J@O�yz?A7:GXEY²/n ¨<n�²/nXâ�~lÅ

� µ êoJ ´ ± ë�¯ó� µ êoJ�ë ´ " êoJ�ë Z[? ê�vEI õ ë Z ê � µ ~ � µ êoJ�ë�ë
6�7:9<;�Cm7:9F?A7:B<;�^qO[WHWHEMO�J@O[WHWMO�Oji	CFEMO@;M;MGI7:B�;M7:9<;�T]=�ef7:EH^qO.;H9FGX?Q=LB�WMOqÅ

� µ êoJ ´ ± ë ¯ � µ êoJ�ë ´ÇÆ êoJ�ë Z ê � µ êoJ ´ ± ë ~ � µ êoJ�ë�ë¯ � µ êoJ�ë Z ê ± ~ Æ êoJ�ë�ë ´ÈÆ êoJ�ë Z � µ êoJ ´ ± ëµ8Br=
RF7:B<JqÅ

� µ êoJ ´ æ ë ¯ � µ êoJ ´ ± ë Z ê ± ~ Æ êoJ ´ ± ë�ë ´ÇÆ êoJ ´ ± ë Z � µ êoJ ´ æ ë¯ � µ êoJ�ë Z ê ± ~ Æ êoJ ´ ± ë�ë�ê ± ~ Æ êoJ�ë�ë´ ê ± ~ Æ êoJ ´ ± ë�ë Æ êoJ�ë Z � µ êoJ ´ ± ë´9Æ êoJ ´ ± ë Z � µ êoJ ´ æ ë
C}7Q;M7:B<; � éµ êoJ�ë�¯ É Ê î y�ïî · ��Ë î y�ï�ï î · ��Ë î y�� · ï�ïRÌuÌuÌ î · ��Ë î y ¶�Í ï�ï PF7:B�=`=LTI7:EM;.Å
� éµ êoJ ´ æ ë ¯ � éµ êoJ ´ ± ë ´ Æ êoJ ´ ± ëê ± ~ Æ êoJ ´ ± ë�ë�ê ± ~ Æ êoJ�ë�ë Z�Z�Z ê ± ~ Æ êoJ8¯�S*ë�ë Z � µ êoJ ´ æ ë

¯ � éµ êoJ ´ ± ë ´ÏÎ êoJ ´ ± ë Z � µ êoJ ´ æ ë¹³T�;M9+ qW8=LTI7:EM;8RFO.WHEN=@?Q=LGXTXTIO[E�R/GXEMO@J[WMO[^qO[BSW�;H9FEYTIO@; ~ � � é Cm7:9FE8=:J@J@Z[TIZ[EMO[EYTIO�CFEM7SJ@O@;N;H9<;URFO.^q7	R/G�g�KJ\=LWHGI7:BêRFO@;U?AO@J[WMO[9FEM;8RFOlEMZjesZ[EMO[B<J@O�ÅFTIO@;Y;NO[9FTIO@;UJ@7:^kC}7Q;�=LB�WMO@;_�
^q7SR/G��KO[E�Z[WN=LB�W_=LTI7:EM;YJ@O[TXTIO@;Y�S9FGJ@7:EHEMO@;MC}7:B<RFO[BSW�=L9/itJ@7:^kC}7Q;N=LBSWMO@;UB<7:B�BS9FTXTIO@;YRFO@;8O[B�WHEMZ@O@; � µpÐ¯�S nÃ�=ê?:=LTIO[9FEqRFO ê ± ~ Æ êoJ�ë�ë�ê ± ~ Æ êoJ ~ ± ë�ë Z�Z�Z ê ± ~ Æ êoJ ¯ ± ë�ë O@;HW
^qZ[^q7:EHGI;MZ@OtCm7:9FEqJMVK=:�S9<O~ � � é êoJ�ë =h�<B�RFO�Cm7:9F?A7:GXElJ\=LTIJ[9FTIO[ElTIO@;lJ@7:^kC}7Q;�=LB�WMO@;.RFO ~ � � êoJ�ë EN=LCFGIRFO[^qO[B�W\np6�7:9<;_EN=LCFC}O[TI7:B<;l�S9<OJ@O@;�J@7:^kCm7Q;N=LBSWMO@;UGXB�WMO[EH?	GIO[BFB<O[B�W_R<=LB<;�TIO@;�J\=LTIJ[9FTI;8RFO@;�R/GI;HWN=LB<J@O@;8=\?AO@JlTIO@;�?AO@J[WMO[9FEM;YRuc�O[BSWHEMZ@OQPFTIO@;J@7:^kCm7Q;N=LBSWMO@; � µ J@7:EHEMO@;HC}7:B<R<=LBSW_=L9/i � µ B�9FTXTIO@;8B<Ol;M7:BSWYRF7:B<JlCK=:;UJ\=LTIJ[9FTIZ@O@;\nÃpOrJ\=LTIJ[9FTlRFO@;xR/GI;HWN=LB<J@O@;tJ@7:^k^qOêB<7:9<;�Tdc�=@?A7:B<;tRFZ@J[EHGXWx9FWHGXTXGI;MOrT]=�B<7:EH^qO�RFO@;�?AO@J[WMO[9FEM;tRFOEMZjefZ[EMO[B<J@OQnK�D7��A7:B<;qJ@7:^k^qO[B�W�J@O[WHWMOxB<7:EH^qOtC}O[9FWq�[WHEMOtJ\=LTIJ[9FTIZ@O�EN=LCFGIRFO[^qO[B�W\PbJQc�O@;MWëgÕ�hg³R/GXEMO�;N=LB<;J\=LTIJ[9FTIO[EYT]=k;M7:^k^qO.RFO@;UJ\=LEHEMZ@;YRFO.JMVK=:J[9FB<O�RFO@;UJ@7:^kC}7Q;�=LB�WMO@;�Å

|D| ~ � � é êoJ ´ ± ë)|D| º ¯ ´ µ êX� éµ êoJ�ë ´ÏÎ êoJ�ë Z � µ êoJ ´ ± ë�ë1º
¯ ´ µ êX� éµ êoJ�ë º ´ ê Î êoJ�ë Z � µ êoJ ´ ± ë�ë º ´ æ Z � éµ êoJ�ë Z Î êoJ�ë Z � µ êoJ ´ ± ë�ë
¯ |D| ~ � � é êoJ�ë)|D| º
´ÏÎ êoJ�ë º5´ æ ´qµ � éµ êoJ�ë Z Î êoJ�ë Z � µ êoJ ´ ± ë

J\=LE�B<7Q;Y?AO@J[WMO[9FEM;YRuc�O[BSWHEMZ@O�;M7:BSWUB<7:EH^qZ@;\n687:9<;�?A7\�A7:B<;`RF7:B<Jt��9pc GXT�O@;HW
Cm7Q;M;HGXwFTIO�RFO�J\=LTIJ[9FTIO[EkT]=rB<7:EH^qOtRuc 9FB � é êoJ ´ ± ë O[B�9FWHGXTXGI;N=LBSW;NO[9FTIO[^qO[B�W_TIO@;_J@7:^kC}7Q;N=LBSWMO@; � é êoJ�ë �S9FG�J@7:EHEMO@;HCm7:B<RFO[B�W�=L9/i � µ Ð¯ÑS O[W�TIO@;Y?Q=LTIO[9FEM;_RFO |D| ~ � � é êoJ�ë)|D| ºO[W Î êoJ�ë n



Ú � Ã�=kJ\=LEHWMO.wFGXwFTXGI7:{QEN=LCFVFGI��9<OQPKTdc�=LCFCFEMO[B�WHGI;M;N=L{AO

ìbÆ�ÜKä<ÝsÇvß�Æ�È\Æ6r�ï�Ë
Ã�O@;.ef7:EH^�9FT]=LWHGI7:B<;k�S9<OqB<7:9<;�?AO[B<7:B<;�RFO�RFZ@J[EHGXEMO�C}7:9FE�TIO@;�J\=LTIJ[9FTI;
RFO`R/GI;MWN=LB<J@O@;�O[W�C}7:9FE�T]=^q7	R/G��KJ\=LWHGI7:B4RFO@;l?AO@J[WMO[9FEM;�RFO
EMZjefZ[EMO[B<J@OqEMO[?	GIO[BFB<O[B�W��tWHEN=@?Q=LGXTXTIO[E�9FBFGI�S9<O[^qO[B�W�;M9FE.TIO@;.J@7:^kCm7Lg;N=LBSWMO@;�B<7:B#BS9FTXTIO@;qRFO@;�?AO@J[WMO[9FEM;kRuc�O[B�WHEMZ@OtO[W
TIO@;
J@7:^kC}7Q;�=LB�WMO@;qJ@7:EHEMO@;HCm7:B<R<=LB�WMO@;`RFO@;�?AO@J[WMO[9FEM;RFOlEMZjefZ[EMO[B<J@OQn}ÃpO@;8J\=LTIJ[9FTI;�O$¢uO@J[WH9<Z@;8;M7:BSWY9FBrC}O[9�CFTX9<;�J@7:^kCFTXGI�S9<Z@;8�S9<O�J@O[9/i��S9FG�;MO[EN=LGIO[BSWUed=LGXWM;B<7:EH^`=LTIO[^qO[BSW\P<^`=LGI;�B<7:9<;�Cm7:9F?A7:B<;YO@;MWHGX^qO[E�TIO_{�=LGXB�RFO_WMO[^kC<;Y��9FB<OlEMZ@R/9<J[WHGI7:B�Ruc�O[BS?SGXEM7:BU� $>¯yzB<7Q;�RF7:BFB<Z@O@;�J@7:^kCm7:EHWMO[B�W�O[B0^q7\�AO[BFB<Ox=L9�^q7:GXB<;#� $>¯ RFOqJ@7:^kCm7Q;N=LB�WMO@;�BS9FTXTIO@;�~lRFOkT]=�R/9FEMZ@OB<Z@J@O@;M;�=LGXEMO.�
9FB�=LCFCFEMO[B�WHGI;M;�=L{AO.9FWHGXTXGI;N=LBSWYTdc�=LTX{A7:EHGXWHVF^qO.VK=LwFGXWH9<O[Tdn

�.�½Ò Ó ­U°�ª�¤N§�¥¨±M­U°
©l=LB<;�T]=�CFEMO[^kGIa[EMO_CK=LEHWHGIOlRFO_J@OlJMVK=LCFGXWHEMOQPFB<7:9<;U=\?A7:B<;URFZ@J[EHGXW�TIO@;�J\=LEHWMO@;Y=L9FWM7Lg³7:EH{�=LBFGI;N=LWHEHGIJ@O@;RFO�^`=LBFGIa[EMO�^q7:GXB<;�ef7:EH^qO[TXTIO���9pc�O[B�²/n ¨<n�²/nXâQP�=h�<B#�S9<O`TIO�TIO@J[WMO[9FEq=LGXW�wFGIO[B���Tdc�O@;HCFEHGXW
TIOqEM�:TIOxRFOTdc�=LCFCFEMO[BSWHGI;M;N=L{AOQn�DB<;H9FGXWMOQP\B<7:9<;�B<7:9<;�;M7:^k^qO@;�GXB�WMZ[EMO@;M;MZ@;�RFO�CFTX9<;�CFEMa@;���Tdc�=LCFCFEMO[BSWHGI;M;N=L{AOQPLO[B�^qO[WHWN=LB�W�O[B�=\?:=LBSWTIO@;�O$¢uO[WM;>RFO@;�R/G�¢uZ[EMO[B�WM;�CK=LEN=L^qa[WHEMO@;Y��9FGm�qGXBSWMO[EH?SGIO[BFB<O[BSW\n<687:9<;U=\?A7:B<;U=LTI7:EM;�CF9tRFZ[WMO[EH^kGXB<O[E�TIO@;CK=LEN=L^qa[WHEMO@;YC}O[EH^qO[WHWN=LBSWY9FBr=LCFCFEMO[BSWHGI;M;N=L{AO�7:CFWHGX^`=LTdn6�7:9<;k=@?A7:B<;��<BK=LTIO[^qO[B�W�RFZ@J[EHGXW
�S9<O[TI�S9<O@;
=:;MC}O@J[WM;�RFO�Tdc�=LTX{A7:EHGXWHVF^qOtO[W�;H9FEHWM7:9FW
TIO@;�^q7\�AO[B<;�S9<OlB<7:9<;8=\?A7:B<;8O[^kCFTI7��AZ�Cm7:9FEYEMZ@R/9FGXEMO�TIO@;YWMO[^kC<;8Ruc�Oji/Z@J[9FWHGI7:Bpn � WHGXWHEMO�Ruc�OjiFO[^kCFTIOQP<TIO�WN=LwFTIO\=L9× n�²�^q7:B�WHEMO�TIO@;>WMO[^kC<;>EMO@��9FGI;>Cm7:9FE>R/G�¢uZ[EMO[B�WM;U=LCFCFEMO[BSWHGI;M;N=L{AO@;�;H9FE>9FB<O_´	Á�6à´SCK=LEMJ89FTXWHEN=
ô>Ô	â Ø
$ n

BSwpn<RF7	J[9F^qO[B�WM; BSwpn<WMO[EH^qO@; B<7:^�wFEMO�Ruc�Z[Cm7S�S9<O@; R/9FEMZ@O
â\ôQôQô�� ²�� $ � $ ²L^kGXBpnK² $ ;\nâ\ôQôQô�� ²�� $ â $�$ × ^kGXBpn²Qô�¨M� ü $AØ � $ ôL^kGXBpn²Qô�¨M� ü $AØ â $�$ ²L^kGXBpnE� $ ;\nâ\ôQ² × � ô/â $�$ � $ ôQ²L^kGXBpnâ\ôQ² × � ô/â $�$ â $�$ ¨ $ ^kGXBpnÕmÖ�× ø�ù<øÍúSûm2	ý�P�þ<�0� � ý1T6��#�!%���D
)�`þ 

!\ÿ0�:ý��:��þAþ/ÿMý��������������Aý��,!%�����������)���B�2�/_<�ëÿMý����X��ý��6�ëý�P�9)�Iý��>�Qý-�(
)�%�.�Ný���+��!\ÿI!"�	ý6Ø�j iÙØ\þ<�@ÿ�#C!2���Íÿ��:��Ú¦�>eH�(3�iI

!2��ÿHý�P?�\ÿJ7
!�
)�*�@7
!Lý��Xý���ýK_Fý)���@��!\ÿ¸�D�>�6!\ÿ���ýI�:ý���� ��þAþ/ÿMý��������������Aý$+%�6!�.
)P�9@ÿMý?�:ý0�(
��%���Ný��J+;�*!-�.
�P-9@ÿHý?�:ý0�2��P�ý��*���D
)�*�Yý��I�*! �.
)P�9@ÿMý?� � �³þ 
%7
!Lý��I��
����@�����.�J�)� ÿHý���3�VW�)�*�>�&
(!2��Iý��I#��"�J+%���B�hÿ1�����IýS�:ýC��
@ÿ����XýS#�
)PUþ 
@ÿ��fý����JT����I�	ý�!�ÿ�
)�	ý��$3

ø�Æ6r0äFÉZùpã�ÆR )TIO@;�WMO[^kC<;bEMO[Cm7:EHWMZ@;�GIJ[G¨;M7:BSW�CFTX9<;�J@7:9FEHWM;>�S9<OYJ@O[9/iq�S9<OUB<7:9<;�=@?A7:B<;�7:wFWMO[B�9<;O[B�y	s�7:GXB<Û@7:W\P�â���� Ø ~jn®©_O[9/i�EN=LGI;M7:B<;�Oji/CFTXGI��9<O[BSW�J@O[T]=�Å¨=A~�T]=k^`=:JMVFGXB<O�9FWHGXTXGI;MZ@O�=LTI7:EM;�Z[WN=LGXW�^q7:GXB<;CF9FGI;M;�=LB�WMOQPFw¨~�;NO[9FTpTIOlJ\=LTIJ[9FT�RFO@;UR/GI;MWN=LB<J@O@;UWMO[BK=LB�W�J@7:^kCFWMO�RFOlT]=�CK=LEHWHGIJ[9FT]=LEHGXWMZ�RFOlB<7Q;URF7:BFB<Z@O@;yz?A7:GXE × n�ô/n�²A~U=@?Q=LGXWYZ[WMZ_GX^kCFTIZ[^qO[B�WMZQn


