
���������
	����
���������������������������������! #"%$'&(��) *+��$���,-�.�
/ �1032����.��)4����&657���1"82��+�

9;:=<�>@?BADC19;CD<BEF> GIH�?KJF>LJFADC#MN:PORQS> T.UVRW CX?;MI>@J W CZY�[\CXY W >@]

^
_�_�`bac_edgf�hjik_�_\lXmonXprqtsKuwvxpzy|{�}�~'�c}�uxyw}Xl
�
�X�X}�_������D}�i\��sB��uwstlZ�������L�������c}�uxyw}XlN�c}�uxyw�X�����

���@�����@�S�F�|���L���b�L������ �¡X���£¢¥¤�¦'¢§¦S¨

©�ª¬«B­B®�¯N°�­t±³² ���N´\u�p�v\��n�}�ux`b�Z��uµ���r��sB��vj{LvjywsB��yw¶N��y·sK¸@ywsBnN�Lv�yw¶Zs ² ���1�¬uw}t��}t�
vj{LvjywsB�¹yw}�sº¸X�X��}tpzykpr���X��pr»Kp�yk}�ux`b�Z��uµ���r��sB��p�vx��prn��¼uw}���}t���Xuw}���uµ����vB�Xhby·p�vk½N��vxs¾�
}�n
yw¶Xs�sKnLq@pzuw}tnX��sBnSyF»B}t�S{Lp�nZ�·��}@�XsB�¿l���v£ÀZuwvjy�p����Z��sB��sBnSyws¾�\prnÂÁ��Xvxst��Ã�¶Zs��XsK`
q�sK�r}��Z��sBnSy£}�~ ² ���D´\u£uwsBÄ@�Xpzuws¾��vx}����Xywp�}tnXvc~=}�u¼vx}���s�p����D}�uxyµ��nSycp�vxvx�ZsKvBltvx�X»º¶���v
�LsBvxp��tnZp�nX�Âyw¶Zs\�Z��yµ��vjyxuw�X»Kyw�XuwsKv(yw}Âvx�X�Z�D}�uxy��N��uµ������sB�F�Xuw}S»BsBvxvxp�nX�XlLp����Z��sB��sBnSyx`
p�nZ�8p�nZ»KuwsB��sKn@yµ����»B}t�S{Lp�nZ�%ywsB»º¶XnZprÄS�Zstl'�LsBq�sB��}��Zp�nZ�8�8��sB��}�ux{�}�uw�t��nXprÅB��ywp�}tn
��½Z��sÂyw}���nXvjÆ�sKu\Æ·pzyw¶8sKÇ�»Bp�sBnZ»K{�yw}��Z��uµ���r��sB�¬�Luw}S»BsBvxvxp�nZ�.��nZ�1yw}�p�nX»KuwsB��sBnSyµ���
»B}��S{Xp�nX�1p�n��N��uxywp�»B�X�r��u¾lcp����X�rsK��sBnSywprnX�.yw¶Xs�vx»º¶Xs¾�X�X��sKu³vjyxuµ��ywsB�tp�sBvBl¬�XsBvxp��tnXp�nZ�
��neprnSywsKux~=��»Bs#½DsKybÆ�sBsKnÈyw¶ZsÉvx»µ¶Zs¾�L�Z��sKu���nN�Êyw¶ZsÉsBnX�tp�nZstl(p����Z��sB��sBnSywp�nZ�%yw¶Zs
vx¶Z��uwp�nZ��Æ(}�uwË��Xuw}S»BsBvxvBlN��nZ�.p����Z��sB��sBnSywp�nZ��vx�Z�X�D}�uxy�yw}³yw¶XsÌ»B�Ly\½X�Zp��zywp�n��
ikn�prnXpzywpR���DsBq������N��ywpr}�n�}�~ ² ���D´\u��DsKux~=}�uw����nX»Bs\vx¶X}¾Æ�s¾��yw¶N��y(pzy���»µ¶Zp�sBq�sBv�q�sKux{
��}S}@���DsKux~P}�uw����nZ»Bsk}tn��;�r��uw��sovxsKy(}�~F½DsBnZ»µ¶Z����uwËÂ�Luw}t��uµ����vB�ShbnN�XsKs¾�Fl ² ���D´\u
»B}����N��uwsBv�~¿�¾q�}�uµ��½Z�z{�Æ·pzyw¶1�³����yw�Xuwso�Z��uµ���r��sB���¬uw}t��}t��vj{LvjywsB�Ívx�X»º¶.��v\Á��Zvxs�l
½D}�yw¶1p�n.ywsKuw��v�}�~¼½N��vxs;vx�DsKs¾����nN��p�n.ywsºuw��v�}�~¼vx�DsBs¾�L�Z�XvB�
Î�Ï@ÐFÑÂÒ ®�Ó£«tÔ �¬��uµ������sB�¬fF}t��pr»
�¬uw}t��uµ������p�nZ�LlDÕ@»º¶Xs¾�X�X��prnX�XlZ�csKux~=}�uw����nX»Bst�

Ö ×ZØkÙDÚIÛ;ÜÂÝ�Þ£ÙIßwÛkØ

à·?KCLOPCLá�:=Yk>@?KáLâ�>@ãIOPä W EIH�å1CZY W :På1æ�CX? W >@J W OPCLáX:P<
æI?ºCXáL?B>@å1å1:RJFá�OP>LJIáLâF>LáLHXç@è W EF>XYkã£H�H�J
âFYµHtA�é¥CL?�>@OPO·êN:PJFAIY�C@é;YºäZå.ã�CXOR:=<1>@æIæFOR:=<�> W :PCLJFY�ë¬?K>LJIáL:PJIá8é¥?ºCXåíì�? W :rî�<�:P>LO�èxJ W H�OPOP:RáXH�JF<�H
W CeïÂ> W >LãF>LYºH+CL?Éð
H Wwñ CX?ºêóòô>LJF>@áXH�å1H�J W ç·õ'?B>LAD: W :PCLJ�>@OÌ:Rå1æIOPH�å1H�J W > W :RCXJFY1C@é�à·?KCLOPCLá
ñ H�?ºH#ADHtYµ:PáLJFH�A�é¥CL? W EIH%<�CLå1å1CLJ¼ë¼áXH�JIH�?K>LOröjæIâI?Kæ£CXYºH�YºH�÷ZâIH�J W :P>LOk<�CXå1æIâ W H�?KY�ç¼èxJÈé§>X< W ë
øÊì�òúùRû�ü@ý¼ãF>LYºH�A3à·?KCLOPCLá1<�CXå�æF:ROPH�?BYÌæI?KCSQLH�A W CÉã£H�EI:PáLEIOPä%H�þÉ<�:RH�J W é¥CL?�Y W >LJFAI>@?BA3YµH�ö
÷XâFH�J W :=>@O'>L?K<BEF: W H�< W âI?KH�Y;>@J�A+EF>�QLH�EIH�ORæ£H�A W C#åÉ>@êLH�àk?ºCXORCXá�>1æ£CLæFâIOP>L?
æI?KCLáX?K>Lå�å1:PJIá
OP>LJIáLâF>LáLHXç'õÌEIH%H�þ#<�:PH�JF<�ä�CLé�YµHt÷XâFH�J W :=>@Ooà·?KCLOPCLá+:Rå1æIOPH�å1H�J W > W :RCXJFY.>LJFA W EFH8ADHt<�O=>@?ºö
> W :PQLH�JIH�YKY�CLé W EIH%O=>@JIáXâF>@áXH1EF>�QLH1êN:RJ�ADORHtAÈ:RJ W H�?KH�Y W CLJÈ:På�æFORH�å�H�J W > W :RCXJÈé¥CL?�æ�>@?B>@OPORH�O
>@?B<BEI: W H�< W âI?KH�Y�çLèxJ W EIHtYµH�YµäDY W H�å1Y�ëNYµH�QLH�?B>@O�æI?KCN<�H�YKYµCX?KY ñ CX?ºê W CXáLH W EIH�? W C.Yºæ�H�H�ADâIæ W EFH
H�ÿDH�<�â W :PCLJ�CLé�>
æF?ºCXáL?B>@å�ù �Sýjç�à�>@?B>@OPORH�OL:På�æFORH�å�H�J W > W :RCXJFY�C@éFà·?KCLOPCLá
YºEICXâIOPA�CLã W >@:PJ�ã£H W ö
W H�?�æ£H�?ºé¥CL?KåÉ>@JF<�H�é¥CL?�<�âI?K?KH�J W æI?KCLáX?K>LåÉY�ë ñ EI:RO=Y W H�ÿNæ�>@JFAD:PJIá W EIHo?K>LJIáLHkC@é�>LæIæIOP:P<�> W :PCLJ�Y
ñ H�<�>LJ3YºCLOPQLH ñ : W E W EF:PY;O=>@JFáLâF>LáLHLç

õ ñ CÈåÉ>@:PJ é¥CL?KåÉYÉC@é�:Rå1æIOP:=<�: W æF>L?K>LOROPH�OP:PYºå >L?ºH�æI?KH�YºH�J W :PJ ORCXáL:=<+æI?ºCXáL?B>@åÉY+ù �@ý|ç
�������	��
��

�������������� <�CL?K?KH�Yºæ�CXJFAIY W C W EIH8æF>@?B>@OPOPH�OkH�QS>@OPâF> W :RCXJeC@é W EIH8QS>@?K:RCXâFY�áXCX>@O=Y�:PJ
� Ã�¶Zs�ÀZuwvjy����Xyw¶X}�u³prv�yw¶N��nZËS~=�X�(yw}%�¼uµ��¸Xp�v³��nN�ôaZ�XnN�X���»����}%�Z��uµ�#�%_(p��sBnZ»Bpr�%s�Ã£sK»BnZ}��r}��tpr�
~=}�uoyw¶ZsKp�u·ÀZnN��nX»Bpr����vx�Z�Z�D}�uxy¾�DÃ�¶Xprv·Æ�}�uwË.Æ���vo�Z��uxywpr�����z{�~P�ZnZ�Xs¾��½S{�yw¶Zs�Á�sB��}@�LpR�! #"�$\hx_�Ã
�&%�hx_('t_('�Ã�hjÃ)'����+*t��',*���-;��nN�1�¬uw}t��}t�X�Ds. ¥�'�\i0/\hxÕ1'��+'��L����'�Ã�hjÃ)'�����',*��+-o�Xuw}�2jsB»KywvB�



W EIH ã�CDADä CLé.> <�OP>LâFYºHLçÌõÌEI:PY8é¥CX?ºå C@é.æF>@?B>@OPORH�OR:=Yºå :=Y3âFYµâ�>@OPORä�é¥âI? W EIH�?3YºâIãcAD:PQZ:=ADHtA
:RJ W C�� ���1��� ��� � �,�����������	� 
��

������,� ��� � :PJ ñ EI:=<BE W EIHÉáLCZ>@O=Y�>@?KH�:PJFADH�æ�H�JFADH�J W ë W EF> W :=Y�ë
W EIH�ä1AIC�JIC W YµEF>L?ºH;QS>L?º:=>@ãIOPH�Y�ëX>LJFA�� ��� ��� � �,��� �������	� 
�� 
������,� ��� � :PJ ñ EI:=<BEÉáLCX>LOPY·å1>�ä
YµEF>L?ºH
YºCLå1H;QS>@?K:=>@ãIOPH�Y ñ : W E#C W EIH�?KY�ç@èxJ#<�CLJ W ?B>LY W ë	� � �	� 
��

������,� ��� � <�CX?º?KH�Yºæ£CLJFAIY W C W EFH
æF>@?B>@OPORH�OcH�ÿDH�<�â W :PCLJ+C@é�>@O W H�?ºJF> W :PQLH�<�O=>@â�YµHtYké¥CX?
>1áL:PQLH�J%æI?KH�AD:=<�> W H�áLCZ>@O|ç


 ?º:PáL:PJF>@O\?ºHtYµHt>@?B<BEeCLJ W EIH�>@?KH�>ô?ºHtYµâIO W HtAó:PJ�YºH�QXH�?B>@OoYµäDY W H�åÉY W E�> W YµâF<�<�HtYºYµé¥âIOPORä
YµâIæFæ�CX? W H�AeH�: W EIH�?É>@J�ANö|æ�>@?B>@OPORH�OR:=YµåíCL?�CL?ºö|æ�>@?B>@OPORH�OR:=Yµå+ç'õÌEFH�YºH8YºäNY W H�åÉY ñ H�?KH8YºEIC ñ J
W C�CXã W >L:RJ%áLCNCDA1æ�H�?µé¥CX?ºåÉ>@J�<�H;é¥CX?o<�OP>XYºYº:P<�>@OFYºEF>L?ºHtANö|å1H�å�CX?ºä.æF>@?B>@OPOPH�OFåÉ>X<BEI:RJFH�Y�ëXYºâF<BE
>LY W EFH�MNH�÷ZâIH�J W MDäZå1å1H W ?ºäXçIõ'C ñ >@?BAIYoå1CL?KH��FH�ÿD:PãIORH�H�ÿDH�<�â W :PCLJ¼ëD?KH�<�H�J W ?ºHtYµHt>@?B<BE%EF>XY
:RJNQLHtY W :RáZ> W H�A³EIC ñ W C�<�CLå.ãI:RJFH·ã�C W E�>LJFANö£>LJFA�CL?ºöjæF>@?B>@OPORH�OR:=Yºå�ù ü@ý|ët>@JFA�EFC ñ�W C�YºâIæIæ£CL? W
H�ÿ W H�JFYµ:PCLJ�Y W C1ORCXáL:=<³æI?ºCXáL?B>@å1å1:RJFá�YºâF<BE+>LY;<�CXJFY W ?B>@:PJ W YoCL? W >LãIOP:RJIá�ùRû�
Ië�û��@ý|ç


 é W EIH.é¥CL?Kå1Y�C@é·æF>L?K>LOROPH�OP:=Yµå >�QS>@:POP>LãIORH�:PJôOPCLáX:P<�æF?ºCXáL?B>@åÉY�ëFCL?ºö|æF>L?K>LOROPH�OP:=Yµå :=Y³>@?ºö
áLâF>LãIORä�CXJIHoC@é W EIHÌå1CXY W YºâF<�<�H�YKYµé¥âIObç��·ÿNæ£H�?K:PH�JF<�H\EF>XY�YµEIC ñ J W EF> W CL?ºö|æF>L?K>LOROPH�OZYµäDY W H�å1Y
<�>@J%CLã W >@:PJ#QLH�?ºä�áLCNCDA#Yºæ�H�H�ADâIæ�Y·é¥CX?o>�OP>L?ºáXH
?K>LJIáLH�C@é'>@æFæIOR:=<�> W :PCLJFY�ëNYµâF<BE W EICZYµH W EF> W
?ºHt÷XâF:R?KH\YºH�>L?K<BE¼ç�ïÂH�Yº:RáXJIH�?BY'CLéFCL?ºöjæF>@?B>@OPORH�OXYºäDY W H�åÉY(å�âFY W >XAIAD?KH�YKY Wwñ C³å1>L:RJ.æI?KCLãIOPH�åÉY�ë
JF>@å1H�OPä�YK<BEIHtADâIOP:RJIáô>LJFA QS>@?K:P>LãIORHÉãF:RJFAI:RJIá�?KH�æF?ºHtYµH�J W > W :RCXJ¼ç¬èxJeCL?ºö|æ�>@?B>@OPORH�O(YºäDY W H�åÉY�ë
>�Q�>L:RO=>@ãFORH�âFJIH�ÿDæIOPCL: W HtA W >XYµêDY³>@?K:PYºH�Y�:R?K?ºH�áLâIO=>@?KOPä8>@J�A W ENâFY�ë£<�>@?KH�é¥âIO�YK<BEIH�ADâFOR:PJIá%:=YÂ?ºH�ö
÷XâF:R?KH�A¬çFMDH�QLH�?K>LO¼Y W ?K> W H�áL:PH�YoEF>�QLH³ã£H�H�J+æI?KCLæ£CXYºH�A W C W EI:PY
æI?ºCXãIOPH�å ù �Dë�ûLë���ë�û��Ië�û��Lý|ç

õÌEIH+ãI:RJ�AD:RJFá ?KH�æF?ºHtYµH�J W > W :RCXJ æI?KCLãIOPH�å :=YÉ>�é¥âIJFAI>Lå1H�J W >LO;æI?ºCXãIOPH�å W EF> W >@?K:=YµHtY
ã�Ht<�>@â�YµH W EIHÌYK>@å1HkQS>@?K:=>@ãIOPHkåÉ>�ä�?KH�<�H�:RQXHkAD:��£H�?ºH�J W ãI:PJFAD:PJIáZY�:PJ.AI:��cH�?KH�J W CL?ºö|ãF?K>LJF<BEIH�Y�ç
ì�JNâIå.ã�H�?1C@éÂ>LæIæI?KCX>L<BEFH�Y%ù �Sý;EF>�QXH%ã£H�H�J æI?KH�YºH�J W HtA W C W >L<BêNORH W EIH+æI?KCLãFORH�å3ç�õ ñ C
YµâF<�<�HtYºYµé¥âIONCLJIHtY�>L?ºHoH�JNQN:P?ºCXJIå1H�J W <�CLæNäN:RJIá�ët>XY'â�YµHtA�:PJ.ò�â�YµH�ù 
Sý|ëS>LJFA�ãI:PJFAD:PJIá�>@?K?B>�äNY�ë
>LYÌâFYºH�A8:RJ�ì�âI?ºCX?K>3ùRûLû�ýjçDèxJ W EIH�<�CLæNäN:RJIáÉ>LæIæI?KCX>L<BE'ëXHt>L<BE ñ CX?ºêXH�?oå1>L:RJ W >@:PJFYÌ: W Y;C ñ J
<�CLæNä C@é W EIHôæ�> W E :PJ W EFHÊYµHt>@?B<BE W ?ºH�H�: W :PYÉH�ÿDæIORCX?º:PJIá�ç·ø EIH�JFH�QLH�? ñ CL?KêóJIH�HtAIY W C
ã�H1YµE�>@?KH�A¬ë W EIH ñ CL?KêLH�? W EF> W :=Y�å1CSQN:PJIá8ADC ñ J W EIH W ?KH�H�<�CLæF:RHtY W EIH�Y W >X<BêDY;é¥?KCLå W EFH
ñ CX?ºêXH�? W EF> W :=Y;áL:PQN:RJIá W EIH ñ CL?Kê£çDèxJ W EI:=Y�>@æFæI?ºCZ>L<BE¼ëDAI> W >ÉYºEF>@?K:PJIá1ã�H Wwñ H�H�J ñ CL?KêLH�?BY
CLJIOPä1EF>@æIæ£H�J�Y W EI?ºCXâIáLE8>@J%>LâDÿD:ROP:P>L?ºä1AI> W >�Y W ?KâF< W âI?KHÂ>XYºYºCD<�:=> W HtA ñ : W E8<BEICX:P<�H
æ£CL:PJ W Y�ç

èxJ%<�CXJ W ?K>XY W ë@:PJ W EFH�ãI:PJFAD:PJIá.>L?º?B>�ä.>LæIæI?KCX>X<BE ñ CL?Kê.Y W >X<BêDYk>@?KH�YºEF>@?KH�A¼çXõ�C�CLã W >@:PJ
H�þ#<�:PH�J W >L<�<�H�YKY�ëÌHt>L<BE ñ CL?KêLH�?%åÉ>@:PJ W >@:PJFY+> æI?º:PQS> W H AI> W > Y W ?ºâF< W âI?KHLë W EIHÈãI:RJ�AD:RJFá
>@?K?K>�äXë ñ EIH�?ºH.: W Y W CL?KH�Y�: W Y�<�CLJ�AD: W :RCXJF>@O�ãI:PJFAD:PJIáZY�ç¬õ�C8>@OPOPC ñ é¥CL?�÷ZâI:P<Bê�>X<�<�HtYºY W C W EFH
ãI:RJ�AD:RJFá%C@ék>#Q�>L?º:=>@ãFORH W EIH.ãF:RJFAI:RJIá8>@?K?K>�ä8:PY�:Rå1æIOPH�å1H�J W H�AÊ>XY�>LJô>@?K?K>�äXëD:RJFAIH�ÿDH�A�ãNä
W EIHÂJZâFå�ã£H�?oC@é¬QS>@?K:P>LãIORHtY W EF> W EF>�QLH;ã£H�H�J%<�?KH�> W H�A1:PJ W EIHÂ<�âI?º?KH�J W ãF?K>LJF<BE¼çXõÌEFHÂYK>@å1H
JZâFå�ã£H�?³:PY³>@O=YµC8Y W CL?KH�A�:PJ W EFH.QS>@?K:=>@ãIOPH�: W YºH�ORéwë W ENâFY�áX:RQN:PJIá8<�CLJFY W >LJ W ö W :På�H.>L<�<�H�YKY W C
æI?º:PQS> W H³QS>L?º:=>@ãIOPH�ãI:PJFAD:PJIáXY�ç

èxJI: W :P>LO':På1æIORH�å1H�J W > W :PCLJFY�C@é�CL?ºö|æF>L?K>LOROPH�OP:=Yµå+ëIYºâF<BEô>LY
ì�âI?KCL?B>1CL?�ò�â�YµHXëF?KH�OP:RHtA8CXJ
ADH W >@:PORHtAÈêZJFC ñ ORHtADáLH1C@é;>ôYºæ�Ht<�:Rî�<Éà·?KCLOPCLá�YºäDY W H�å+ë�MNèº[ÌM W âFY�àk?ºCXORCXáFç¬GIâF? W EIH�?të W EIH�ä
ñ H�?ºH+ADH�Yº:PáLJIHtAeé¥CL? W EIH+CL?K:RáX:RJF>LOoYºEF>L?ºHtAóå1H�å1CL?KäeåÉ>L<BEI:PJIHtY�ë�YºâF<BE >XY W EIHôMNH�÷ZâIH�J W
MNäNå�å1H W ?KäLçNò�CDADH�?KJ%à·?KCLOPCLá�YºäDY W H�åÉY�ëZH�QXH�JÉ:Ré'H�å.âIO=> W CX?kãF>XYµHtA¬ëLE�>�QLH
åÉ>LAIHÂYºâIãFY W >@JIö
W :=>@OF:På1æI?KCSQLH�å1H�J W Y�:PJ%YµHt÷ZâIH�J W :=>@O�æ�H�?µé¥CX?ºåÉ>LJF<�HXçLõÌEIH�YºH
:På1æI?ºCSQXH�å1H�J W Y�OP>L?ºáXH�OPä�?KH�YºâIO W
é¥?ºCXå W EIHÉé§>L< W�W E�> W�W EICLâFáLEeå1CXY W à·?KCLOPCLá�YºäNY W H�åÉY�>@?KH#Y W :PORO\ãF>LYºH�AÈCXJ W EIH#øÈ>@?K?KH�J
ì
ãFY W ?B>L< W òô>X<BEI:PJIHLë W EFH�äôH�ÿNæFORCX: W YµH�QLH�?K>LO�CXæ W :På1:��t> W :PCLJ�YÂJFC W é¥CLâIJFA�:PJ W EIH1CL?K:RáX:RJF>LO
MNèº[ÌM W â�Y�à·?KCLOPCLá�ç£ò�CX?ºH�CSQLH�?�ë W EIHÉ:På1æI?KH�YKYµ:PQLH�:Rå1æI?KCSQLH�å1H�J W Y³CLJ [oà���æ£H�?ºé¥CL?KåÉ>@JF<�H
CSQLH�? W EIH%O=>LY W äXH�>@?BY�EF>�QXHÉJIC W ã�H�H�JÈé¥CLOPOPC ñ HtA�ãNäÈ<�CX?º?KH�Yºæ�CXJFAD:PJIá�ãIâFY.>@JFAÈå1H�å�CX?ºä
æ�H�?µé¥CX?ºåÉ>@J�<�HLç@ìÂYk>�?KH�YºâIO W ë@å1CDADH�?KJÉæF>L?K>LOROPH�ODåÉ>L<BEF:RJIHtY·YºEIC ñ >�å.âF<BE1EI:RáXEIH�?kOP> W H�J�<�äLë



>LY\å�Ht>LYºâI?KH�AÉãNä W EIH³JNâIå�ã£H�?ÌCLé([oà ��<�OPCN<BêÉ<�äN<�ORHtY�ë W E�>@J%CX?º:PáL:PJF>LOFæF>L?K>LOROPH�O£>@?B<BEI: W H�<�ö
W âI?KH�Y�ç

õÌEIH;÷XâFH�Y W :PCLJ W EIH�?ºH�é¥CL?KHo>L?º:=YµHtY(C@é ñ EFH W EFH�? W EFH;áLCNCDA�?KH�YºâIO W Y(æI?KH�QN:RCXâFYºORä�CXã W >L:RJIHtA
ñ : W EÊò�âFYºH�CL?Âì
âI?KCL?B>1:RJÊMDH�÷ZâIH�J W Y W äNORH�å1>X<BEI:PJIH�Y
>L?ºH�?KH�æ£H�> W >LãIORH ñ : W E�C W EFH�?Âàk?ºCLö
ORCXáÊYµäDY W H�å1Y�:RJeå1CDADH�?ºJóæ�>@?B>@OPORH�O·åÉ>L<BEI:PJIH�Y�ç'èxJ W EI:=Y ñ CL?Kêcë ñ H#æI?KH�YºH�J W �k>@æ 
 ?�ë'>LJ
CL?ºö|æF>L?K>LOROPH�O@àk?ºCXORCXá;YµäDY W H�å+ë W EF> W :PY'ãF>LYºH�A�CXJ W EIHkEI:RáXE�æ�H�?µé¥CX?ºåÉ>LJF<�H��k>Læ�à·?KCLOPCLá;<�CXå�ö
æI:ROPH�?
ù��týjë@>@J�A�AIH�å1CLJFY W ?B> W H W EF> W�W EIH;OPC ñ CSQLH�?ºEFH�>LAFY�>LJFA�áXCNCNA.æF>L?K>LOROPH�ODYºæ�H�H�ADâIæ�Y·>@?KH
:RJ3é§>L< W ?ºH�æ�Ht> W >@ãIOPH�é¥CX?�>�JIH ñ YµäDY W H�å :PJ+>�QXH�?Kä#AD:��cH�?KH�J W >L?K<BEI: W Ht< W âI?ºHXç

õÌEIHÉ:Rå1æIOPH�å1H�J W > W :RCXJ CLéoCX?µöjæF>L?K>LOROPH�OP:PYºå :RJ��k>Læ 
 ?�:PY�OP>L?ºáXH�OPäôãF>LYºH�A�CLJ W EIHÉH�JDö
QZ:P?KCLJIå1H�J W <�CLæNäN:PJIáôå1CDADH�OÌ>LY�îF?KY W :PJ W ?KCDADâF<�HtAeãNäeì
OP:Ì>LJFA���>L?ºO=YµCXJÈ:RJ W EIH+ò�âFYºH
YµäDY W H�å ù 
Dë�ûLë�û	�Sýjç�ø H1<BEICXYºH W EIH1H�JNQN:R?KCLJIå1H�J W <�CXæZäN:PJIá%å1CDADH�O(ã£H�<�>@âFYºH�C@é W EIH�Yº:På.ö
æIOR:=<�: W ä%>LJFA#H�ORH�áX>@J�<�H³C@é': W Y;ADHtYµ:PáLJ'ë ñ EF:P<BE8å1>LêLHtY\: W Yµ:På1æIOPH�? W CÉ>LAF>@æ WoW C1>.<�CLå1æIOPH�ÿ
à·?KCLOPCLáÂYºäDY W H�å�YºâF<BE�>LY
�k>@æ'ë@>@JFA.ã�Ht<�>LâFYµHÌCLé�: W Y�H�þ#<�:RH�JF<�ä�>XY�ò�âFYºHoE�>LY�<�CXJFYº:PY W H�J W ORä
ADH�å1CLJ�Y W ?K> W H�A.OPH�YKY�CSQLH�?ºEIHt>LAIY W EIH�JÉ<�CXå1æ�H W :PJIá�CL?ºö|æ�>@?B>@OPORH�ONYºäDY W H�åÉY�YºâF<BEÉ>LY�ì
âF?ºCX?K>Fç
�
C ñ H�QLH�?�ëD:PJ+CL?BADH�? W C#YºâIæIæ£CL? W C W EFH�?
CX?µöjæF>@?B>@OPOPH�Ocå1CNAIH�O=Y�ë W EIH�YºäDY W H�å�EF>LY;ã£H�H�JôADH�ö
Yµ:PáLJIHtA8YºâF<BE W EF> W : W <�>@J+H�>XYµ:POPäÉã�H�>XAI>@æ W >@ãIOPH W C#>LO W H�?KJF> W :RQXHÂH�ÿNHt<�â W :RCXJ8å1CDADH�OPY�ç

õÌEIH
YµâFãFY W >@J W :=>@OIAI:��cH�?KH�JF<�H�Y�ã£H Wwñ H�H�J��k>@æ 
 ?·>LJFA1ò�âFYºH;?ºHtYµâIO W HtA�:PJ#YºH�QLH�?K>LOD<�CLJIö
W ?K:RãIâ W :PCLJFYÌé¥?KCLå�CLâI?
AIH�Yº:RáXJ¼ç
�k>@æ 
 ?;âFYµHtY;JICSQXH�O¬å1H�å1CL?Kä#CX?ºáZ>@JI: ��> W :PCLJ8>LJFA3ORCD<BêN:PJIá
å�Ht<BEF>@JF:PYºåÉY W C.H�JFYºâI?ºHÂå�â W âF>@O¬H�ÿI<�OPâFYµ:PCLJ'çXø H�:RJ W ?KCDADâF<�H³>�AD:��£H�?ºH�J W å1H�<BEF>LJI:=Yµå W C
EF>@JFAIORH�ãF>L<Bê W ?K>X<BêZ:PJIá�ë�>LY�>LJÊH�ÿ W H�JFYº:RCXJÊCLékøÊì�ò :PJFY W ?ºâ�< W :PCLJ�Y�ëc>@JFA�JIC WÂW EI?ºCXâIáLE�>
MNèº[ÌM W â�YÂYºæ�Ht<�:Rî�<�å1H�<BE�>@JI:=Yµå+ç£ì�Y
:PJ W EIH�CX?º:PáL:PJF>@O��k>Læ¼ë��k>@æ 
 ?
â�YµHtY��wâFY W CXJIH�Y W >L<Bê
é¥CL?�H�JNQZ:P?KCLJIå1H�J W Y�>@JFAe<BEFCL:=<�H#æ£CL:PJ W Y�ë':PJóCLæIæ£CXYº: W :PCLJ W CÈMNèº[ÌM W â�Y ñ EI:=<BEóâFYºH�Y Wwñ C�ç
õÌEI:PY�?ºHt÷ZâI:R?KH�Y�>LA��wâFY W å1H�J W Y W C W EIH.YµEF>L?º:PJIá#>LJFA�YµäNJF<BEF?ºCXJI:��t> W :RCXJ8æI?KCD<�HtADâI?KH�Y ñ EIH�J
Wwñ C ñ CL?KêLH�?KY�YµEF>L?ºH ñ CX?ºêcç'õÌEI:=Y1>@O=YµCÊ?ºHt÷XâF:R?KH�Y�AI:��cH�?KH�J W é¥CX?ºå.âIO=>LY W C�<�>@O=<�âIO=> W H W EFH
æ�CX? W :RCXJFYkCLé'Y W >L<BêDY W EF> W EF>�QXH W C.ã�H�<�CXæI:PH�A ñ EIH�J8YºEF>@?K:PJIá ñ CL?Kê W >@êLHtYkæFOP>X<�HLç��k>@æ 
 ?
:RJ W ?KCDADâF<�H�Yk>�JIH ñ æI?KC W CD<�CLO W C.EF>@JFAIORH W EIHÂ<�â W æF?ºHtAD:P<�> W HÂ>@J�AÉ>�JIH ñ YK<BEIH�å�H W C�YºâIæDö
æ�CX? WoW EIH�YºCLOPâ W :PCLJ�Y W EF> W >@?KH³ã�H�:RJIá.é¥CLâFJFA%ãNä W EIH�YµäDY W H�å >LJFA W EF> W åÉ>�ä#<�CX?º?KH�Yºæ£CLJFA
W C#Yºæ�Ht<�âIO=> W :RQXH ñ CL?Kêcç

à�H�?ºé¥CL?Kå1>LJF<�HÂ>@JF>LORäDYº:PYoYµEFC ñ HtA W E�> W æF>@?B>@OPOPH�O£æ�H�?µé¥CX?ºåÉ>@J�<�H ñ >XYoYºâIæ£H�?K:RCX? W C W EF> W
C@é W EIHkCL?K:RáX:RJF>LO@ò�âFYºHLë�>LJFA�ã£H WµW H�? W EF>LJ W EIH·O=> W H�Y W ò�âFYºH·>LY¼>�QS>L:RO=>@ãIOPH ñ : W E W EFHk<�âI?K?KH�J W
<�CLå1å1H�?B<�:=>@Ok:Rå1æIOPH�å1H�J W > W :PCLJ C@é�MNèº[ÌM W âFY.àk?ºCXORCXáFç¼ì î�?KY W �k>@æ 
 ?�:På�æFORH�å�H�J W > W :RCXJ
EF>LYÌ:PJ W H�áX?K> W HtA%:PJ W EIH�é¥?KH�H�ORä%AI:PY W ?K:RãFâ W >LãIORH��kìÂà YµäDY W H�å+ç

õÌEIHô?KH�åÉ>@:PJFADH�?#C@é W EFHÊæF>Læ�H�?%:=Y#CL?KáX>LJI: ��H�A�>LY#é¥CLOPORC ñ Y�çkG(:P?KY W%ñ HôæI?KH�YºH�J W#W EFH
áLH�JFH�?B>@OÌ<�CLJ�<�H�æ W Y�C@é W EIH �·JNQN:R?KCLJFå�H�J W [\CLæNäN:PJIá�ò�CDADH�Obç�ð�H�ÿ W ë ñ H8:PJ W ?KCDADâF<�H W EFH
å1>��wCL?1:På�æFORH�å�H�J W > W :RCXJ :=YKYµâIHtY�:RJ��k>@æ 
 ?tç�ø H W EIH�J�áL:PQLH+>ÈADH W >@:PORHtA æ£H�?ºé¥CL?KåÉ>@JF<�H
>@JF>LORäDYº:PYké¥CL?;>�Y W >LJFAI>L?KA8YµH W CLé'ã�H�JF<BEIåÉ>@?KêDY�ç��'>XY W ë ñ H³æI?KH�YºH�J W CXâI?Ì<�CLJ�<�OPâFYµ:PCLJ�Y\>LJFA
é¥âI? W EIH�? ñ CX?ºêcç

� ��������Ø �;ßµÚIÛkØ"!#��ØkÙ%$ Û'&)(;ßºØ�*,+ Û;Ü��.-

ì�Y3æI?KH�QN:RCXâFY%YºäDY W H�åÉY�ë/�k>Læ 
 ?%âFYºH�Y W EFH�å.âIO W :röxYºH�÷ZâIH�J W :P>LO³>LæIæI?KCX>L<BEÍùRûLû�ý|çoèxJ W EI:PY
>@æIæI?KCX>X<BE¼ë
0/1 �321�,���54 CL?�H�JIáL:PJIHtY�ë@CX?·æI?KCD<�H�YKYºCL?BY�CX?�æI?KCN<�H�YKYµHtY76(>L?ºH;H�ÿNæ£H�< W HtA W C�Yºæ�H�JFA
å�CZY W C@é W EIH�:R? W :På1H�æ£H�?ºé¥CL?Kå1:RJFá%?KH�ADâF< W :PCLJFY�ëc<�CL?K?KH�Yºæ�CXJFAD:PJIá W C3âFYºH�é¥âIO ñ CL?KêcçFø EIH�J
W EIH�ä#EF>�QLHÂJIC�å�CX?ºH³áLCZ>@O=Y·CX?oãF?K>LJF<BEIH�Y W C W ?KäLë ñ CL?KêLH�?KY\YµHt>@?B<BE1é¥CL? ñ CL?Kê.é¥?KCLå é¥H�OROPC ñ



ñ CX?ºêXH�?BY�ç�ø EI:=<BE ñ CX?ºêXH�?BY W EIH�ä >LYºêóé¥CX? ñ CL?Kê >@JFA ñ EI:=<BE ñ CX?ºê W EIH�ä ?KH�<�H�:PQLH+:PY%>
é¥âIJF< W :RCXJ+C@é W EIH ����� ����� ���,� ç

���
	���
�������
������������ ��!"��#

à�>@?B>@OPORH�O·H�ÿDH�<�â W :PCLJeCLé�>ôæI?KCLáX?K>Lå :=Y�æ£H�?ºé¥CL?Kå1H�AÈãNäe>ôYµH W CLé ñ CX?ºêXH�?BY�ç¬èxJI: W :=>@OPOPäÈ>LORO
ñ CX?ºêXH�?BY
ãIâ W CXJIH�>L?ºH � ����� ë W E�> W :PY�ë¬ORCNCXêZ:PJIá%é¥CL? W EIH�:R?³îF?BY W³ñ CL?Kê�>LYKYµ:PáLJIå1H�J W ç 
 JFORä
CLJIH ñ CL?KêLH�?�ëDYK>�ä%$cë�Y W >L? W YÌH�ÿDH�<�â W :PJIá W EFH�:RJF: W :P>LO�÷ZâIH�?Kä%>XY
>1JICL?KåÉ>@O¼àk?ºCXORCXá.H�JIáL:PJIHLç
ø EIH�JIH�QLH�?�$ÈH�ÿDHt<�â W H�Y1>ôæI?KH�AI:P<�> W H W EF> W åÉ> W <BEIHtY.YºH�QXH�?B>@OkH�ÿDH�<�â W :PCLJ >LO W H�?KJF> W :RQXH�Y�ë
: W <�?ºHt> W HtYÉ>e<BEICL:=<�H+æ£CL:PJ W 4 CL?ÉJFCNAIH	6�:PJ�: W Y#ORCD<�>LO�Y W >L<Bê W CeYº>�QXH W EIHôY W > W H�C@é W EFH
<�CLå1æIâ W > W :RCXJ�> W æF?ºHtAD:P<�> W H·H�J W ?KäLçtõÌEI:=Y'<BEICX:P<�H·æ�CX:RJ W åÉ>L?ºêDY W EIH·æI?KH�YºH�J�<�H·CLéNæ£C W H�J W :=>@O
ñ CX?ºê W CÉã�H�æ£H�?ºé¥CL?Kå1H�A8:RJ+æF>L?K>LOROPH�O|ç

ì�YÌYµCNCXJ8>@J8:PAIORH ñ CL?KêLH�?kîFJFAIY W EF> WoW EFH�?KH³:=Y ñ CX?ºê1:PJ W EIH�YµäDY W H�å3ëN: W;ñ :ROPO¬?ºHt÷ZâIH�Y W
W EF> W�ñ CL?KêeAD:R?KH�< W OPäÈé¥?ºCXå >ÊãFâFYµä ñ CL?KêLH�?�ç�[\CLJFYº:PAIH�?të�é¥CX?.H�ÿI>@å1æIOPHLë W EF> WÉñ CX?ºêXH�?'&
?ºHt÷XâFH�Y W Y ñ CL?Kê�é¥?ºCXå ñ CL?KêLH�?�$cç@èjé($.EF>LY�>�QS>@:PO=>@ãIOPH ñ CX?ºêcëS: W·ñ :ROPOFYºEF>@?KHÌ: W Y�ORCD<�>@OF<BEICX:P<�H
æ�CX:RJ W Y ñ : W E)&Fç�õ�CÈADC YºCFë ñ CL?KêLH�?�$eå�âFY W�W âI?KJ : W Y1<BEICX:P<�H8æ£CL:PJ W Y ���+*,� ��� îF?BY W ç�èxJ
W EIH�H�JZQN:P?ºCXJIå1H�J W <�CXæNäZ:PJIá�å1CNAIH�O W EI:=Y;CLæ£H�?B> W :RCXJ8:=Y;:På�æFORH�å�H�J W H�A+ãNä%>LOROPCD<�> W :PJIá1CL?ºö
é¥?K>Lå�HtY�:RJ1>�YµE�>@?KH�A�YµæF>X<�H W C�YºäNJF<BEI?KCLJI: ��HÌ>L<�<�H�YKY W C W EFH;JIH ñ OPä�YºEF>@?KH�A.<BEICL:=<�HÌæ£CL:PJ W Y�ç
ð
H�ÿ W ë ñ CX?ºêXH�?,$ ñ :PORO¬E�>@JFA-&1>�æ£CL:PJ W H�? W C W EIH�ã£C WºW CLå�öjå1CXY W YºEF>L?ºHtA8<BEICX:P<�H�æ�CX:RJ W ç

õÌEIH�JIH�ÿ W Y W H�æô:=Y W >@êXH�J�ãNä ñ CL?KêLH�?.&FçFèxJôCX?KAIH�?;é¥CX?/& W >@êXH�>ÉJIH ñ¹W >XYµêcëF: W å.âFY W
<�CLæNä W EFH³<�CLå1æIâ W > W :PCLJ8Y W > W HÂé¥?KCLå ñ CX?ºêXH�?($1âIæ W C W EIH³ã£C WµW CLå�öjå�CZY W YµE�>@?KH�A#<BEICX:P<�H
æ�CX:RJ W çXì;é W H�?k<�CXæNäZ:PJIá�ë ñ CX?ºêXH�?(&³å�âFY W YºäZJ�<BEI?ºCXJI: ��Ho: W Y·Y W > W âFY ñ : W E W EIH;JFH ñ OPä�<�CXæI:RHtA
<�CLå1æIâ W > W :RCXJ%Y W > W HLçNõÌEI:=Yk:=Y\AICLJIHÂãZä�îF?BY W Yº:Rå.âIOP> W :PJIá�>�é§>@:PORâI?KH W C W EIH�ã£C WºW CLå�öjå1CXY W
<BEICL:=<�H�æ�CX:RJ W >@J�A W EFH�J ãZäÊãF>L<Bê W ?B>L<BêN:PJIá W C W EIH1JIH�ÿ W >�QS>@:POP>LãIOPH.>@O W H�?ºJ�> W :PQLH ñ : W EI:PJ
W EIH\ãI?K>LJF<BE�>@J�A�Y W >@? W :PJIá
: W Y�H�ÿDH�<�â W :PCLJ�>XY'>;JFCL?Kå1>LOXYºH�÷ZâIH�J W :P>LOXàk?ºCXORCXáoH�JIáL:PJIH ñ CLâFOPA¬ç

ì W YµCXå�H1æ£CL:PJ W ë'> ñ CL?KêLH�? ñ :PORO�é¥âFOROPäÊH�ÿNæFORCX?ºH1: W Y�<�âI?º?KH�J W YºâIãDö W ?KH�HÉ>@JFA�ã£H�<�CXå1H
:PADOPH1>@áX>L:RJ'çFèxJ W EI:=Y³<�>LYºHLë£: W�ñ :PORO�?KH W âF?ºJô:PJ W C W EIH1Yº<BEFH�ADâIOPH�?³OPCZCXæÊ>@J�AÊY W >@? W OPCNCLêN:PJIá
é¥CL?·ãIâ�Yµä ñ CX?ºêXH�?BY(:RJÉCX?KADH�? W C�?KH�÷ZâIHtY W·ñ CL?Kê�é¥?KCLå W EIH�å+çLè W·W EZâ�Y·H�J W H�?BY W EIH�ã�H�EF>�QN:RCX?
�wâFY W ADHtYº<�?º:Pã£H�Aeé¥CX?%&Iç �kQLH�J W âF>@OPORä W EIH+H�ÿDH�<�â W :PCLJ W ?KH�H ñ :ROPOÌã�H3é¥âIOPORä H�ÿDæIOPCL?KH�Aó>LJFA
H�ÿDH�<�â W :PCLJ ñ :ROPO W H�?Kå�:PJF> W H ñ : W E�>@OPO ñ CX?ºêXH�?BYk:=ADOPHLç

01��
�2��435�4�6���
#879�;:=<����">

õÌEIH³YºEF>L?º:PJIá ñ CL?Kê1CLæ£H�?B> W :PCLJÉæ£CXYºH�YÌ>�å1>��wCL?\CSQLH�?KEIHt>LA W C W EFH³YºäDY W H�å >LYo: W :PJNQLCLOPQLHtY
W EIH�<�CXæNäZ:PJIá C@é W EIH+H�ÿDHt<�â W :RCXJFYÉY W >L<BêDY.ã�H Wwñ H�H�J ñ CX?ºêXH�?BY�ç �
H�JF<�HXë·>@J�:RJF<�?ºH�å1H�J W >LO
<�CLæNäN:PJIá8Y W ?B> W H�áLäÈù 
�ý�EF>LY³ã£H�H�J�ADH�QZ:=YºH�Aô:PJÊCX?KAIH�? W C3å�:PJI:På1:���H W EI:PY�YºCLâI?B<�H.C@ékCSQXH�?ºö
EIH�>XA¬ç

õÌEIH+å1>L:RJ áXCX>@OÌCLé�YºEF>@?K:PJIá ñ CL?Kêe:=Y W CÈæ£CXYº: W :RCXJ W EIH ñ CL?KêLH�?BY.:RJNQLCXORQXH�A :RJ W EFH
CLæ£H�?B> W :PCLJ%:RJ W EIH�Yº>Lå1H�JICDADH³C@é W EIH�YµHt>@?B<BE W ?KH�HLëZOPH�>�QN:RJFá W EFH�å ñ : W E W EIH�Yº>Lå�H�<�CXå�ö
æIâ W > W :PCLJF>LOkY W > W HLç�èxJF<�?KH�å1H�J W >@Ok<�CLæNäN:RJIá�>X<BEI:RH�QLHtY W EI:=Y�áXCX>LObë¬åÉ>@êN:PJIá W EFH#?ºHt<�H�:RQN:PJIá
ñ CX?ºêXH�? W CÊêLH�H�æ W EIH8æF>@? W C@é;: W Y�Y W > W H W EF> W :PY.<�CXJFYµ:=Y W H�J W�ñ : W E W EIH#áX:RQN:PJIá ñ CX?ºêXH�?të
>@JFA8CLJIOPä8<�CLæNäN:RJFá W EIH�AD:��£H�?ºH�JF<�HtYÌã�H Wwñ H�H�J+ã�C W E¼ç

õÌEI:PYoY W ?B> W H�áLä1<�>LJ#ã�H³ã£H WµW H�?ÌâIJFAIH�?BY W CZCDA W EI?KCLâIáXE%G(:Rá�ç�ûXçNMNâFæIæ�CZYµH W E�> W\ñ CL?KêLH�?
&%AICZHtY�JFC W îFJFA ñ CL?Kê3:RJô: W Y³ãI?B>@J�<BE¼ë�>LJFA W EF> WÂW EIH�?ºH�:PY³> ñ CL?KêLH�??$ ñ : W E�>�QS>@:PO=>@ãIOPH
ñ CX?ºêcç4&�>LYºêNY($�é¥CL?oYµE�>@?K:RJIá�ë@>@JFA1ã�>L<Bê W ?B>L<BêDY W C W EIH
î�?KY W JICDADH W EF> W :=Yk<�CLå1å1CLJ W C@$£ë



W EIH�?ºH�é¥CL?KH�ã£H�<�CXå1:RJIá3æF>L? W :P>LOROPä�<�CLJ�Yµ:=Y W H�J WÂñ : W E�æF>@? W C@é�$cç'[\CLJ�Yµ:=ADH�? W E�> W�ñ CX?ºêXH�??$
ADH�<�:PADHtY W CÉYºEF>@?KH�: W Y;æI?K:RQS> W H�JICDADHtY;>@JFA-&1<�CLæI:PH�Y W EIH�AD:��£H�?ºH�JF<�HtYÌã�H Wwñ H�H�J�$8>LJFA &Iç
õÌEIH�YºH�AD:��£H�?ºH�JF<�HtY
>@?KH�<�>@O=<�âFOP> W H�A W EI?ºCXâIáLE W EFH�:RJIé¥CL?Kå1> W :PCLJ+Y W CL?KH�A8:RJ W EIH�<�CLå1å1CLJ
JICDADH�é¥CXâIJFA%ãZä�&�>@JFA%:RJ W EIH W CXæ%?KH�áX:PY W H�?KYkC@é W EIHÂOPCD<�>LObëNEIHt>@æ8>LJFA W ?K>L:RO¬Y W >L<BêDY\C@é,$£ç
õ'C8é¥âIOPORäÊYºäNJF<BEI?KCLJI: ��H W EIHÉ<�CLå1æIâ W > W :PCLJ�>@O�Y W > W H1ã£H Wwñ H�H�J W EFH Wwñ C ñ CL?KêLH�?KY�ë ñ CL?KêLH�?
&�JIH�HtAIY W C�:PJFY W >LOROcé¥?KCLå $ W EIH�ãI:PJFAD:PJIáZY W ?B>@:PORHtA%:PJ W EIH�<�CLæI:PH�A+YºH�áLå1H�J W Y W EF> W ?ºH�é¥H�?BY
W CÉQS>@?K:P>LãIOPH�YÌY W CL?KH�A8:RJ W EFH�å1>L:RJ W >@:PJIH�A+YºH�áLå1H�J W Y�ç

Q

P

Local Stack TrailHeap

P Local Space

- Common variable modified in P.

Private Area

Shared Area

P Top Segments

Root

����� ±��N± ÕL}���s;��vx�DsB»ºywv\}�~¬p�nZ»KuwsB��sKn@yµ���I»B}t�S{Lp�nZ�X�

� 

	"�4!"�"#����">�� �;2�


ø�H;<�>LJ.AD:PQN:PAIH W EIHÌH�ÿDH�<�â W :PCLJ W :På1HÌC@é£> ñ CL?KêLH�?(:PJ Wwñ C�å1CDADH�Y�� ��� � ����� � ����� � 1 �1� >LJFA
��������� � � 1 �1� ç£ì ñ CX?ºêXH�?ÌH�J W H�?BYÌ:RJ�YK<BEIH�ADâFOR:PJIá1å1CNAIH ñ EIH�JIH�QLH�?;: W ?KâIJFY;CXâ W C@é ñ CX?ºê
>@JFA�Y W >L? W Y
YµHt>@?B<BEI:PJIá�é¥CL?�>�QS>@:PO=>@ãIOPH ñ CX?ºêcçFìÂY�YºCNCLJ�>LY;: W áXH W Y
>ÉJIH ñ æF:RHt<�H�C@é ñ CL?Kêcë
: W H�J W H�?KY.:PJ H�JFáL:PJIH%å1CDADHLç�èxJ W EI:=Y�å�CDADHXë(> ñ CL?KêLH�?�?ºâIJ�Y�OP:RêXH8> Y W >@JFAF>@?BAeà·?KCLOPCLá
H�JIáX:RJIHXç

õÌEIH#Yº<BEFH�ADâIOPH�?�:=Y W EIH#YµäDY W H�åí<�CXå1æ�CXJIH�J W�W E�> W :=Y�?ºHtYµæ£CLJ�Yµ:PãIOPH.é¥CX?�AD:=Y W ?º:PãIâ W :RJFá
W EIH³>�Q�>L:RO=>@ãFORH ñ CL?Kê�ã£H Wwñ H�H�J W EIH�Q�>L?º:PCLâ�Y ñ CL?KêLH�?BY�ç@õÌEIH�YK<BEIH�ADâFORH�?kå�â�Y W >L?º?B>@JFáLH W EFH
ñ CX?ºêXH�?BY¬:RJ W EIHÌYºH�>@?B<BE W ?KH�Ho:RJ.YµâF<BE.> ñ >�ä W EF> W(W EFH W C W >LO W :Rå1HoC@éF>�æF>@?B>@OPORH�OLH�ÿNHt<�â W :RCXJ
ñ :ROPO�ã�H W EIH1ORHt>LY W æ£CXYKYº:RãIOPHLç¬õÌEIHÉYK<BEIH�AIâIORH�?�å�âFY W >@O=YµC3åÉ>@:PJ W >@:PJ W EIHÉ<�CL?K?KH�< W JIH�YKYÂC@é
à·?KCLOPCLá+YµHt÷XâFH�J W :=>@O·YºH�åÉ>@J W :P<�Y�>@JFA å1:PJI:Rå1: ��H W EIH%YK<BEIH�ADâFOR:PJIá+CSQLH�?ºEIHt>LAIY³æI?KH�YºH�J W :PJ
CLæ£H�?B> W :PCLJ�Y8YºâF<BE >XY8YºEF>@?K:PJIá JICDADHtY�ë;<�CLæNäN:RJIá æF>@? W Y3C@é W EIHeY W >L<BêDY�ëkãF>X<Bê W ?K>X<BêN:RJIá�ë
?ºHtY W CL?K:RJIá1>@J�A%âIJ�ADCL:PJIáÉæI?KH�QN:PCLâFYoQS>@?K:P>LãIOPH³ãF:RJFAI:RJIáZY�ç

õ'CÉ>L<BEF:RH�QLH W EIHtYµH�áXCX>@O=Y�ë W EIH�YK<BEIH�ADâFORH�?Ìé¥CLOPORC ñ Y W EFH�é¥CLOPORC ñ :PJIáÉY W ?K> W H�áL:PH�Y��

� ø EIH�Jô>�ãIâ�Yµä ñ CX?ºêXH�?;YµE�>@?KH�Y ñ CL?Kê£ëN: W å�â�Y W YºEF>@?KH�>@OPO W EIH�æI?º:PQS> W H³JFCNAIH�Y;: W EF>XY
:RJ W EIH�å1CLå1H�J W çDõÌEI:PY ñ :POROcåÉ>SÿD:På1:���H W EFH�>Lå1CLâIJ W CLé�YºEF>@?KH�A ñ CL?KêÉ>@JFA#æ�CZYºYº:RãFORä
>�QLCX:PA W EF> W;W EIH�?KH�÷ZâIHtY W :RJIá ñ CL?KêLH�?\?KâIJFYÌCXâ W C@é ñ CX?ºê W CNC�Ht>@?KORäXç



� õÌEIHÂYK<BEIHtADâIOPH�?ÌYµH�ORHt< W Y W EFH�ãIâFYºä ñ CX?ºêXH�? W EF> W Yº:Rå.âIO W >@JIH�CLâFYºOPä.EICXOPAFY W EIH�EI:PáLEFH�Y W
ñ CX?ºê.ORCZ>LAÉ>LJFA W EF> W :=Y·JIHt>@?KH�Y W�W C W EIH�:=ADOPH ñ CL?KêLH�?�ç@õÌEIH50/1 �32 � 1 
 � :PY\>�å1H�>LYºâI?KH
C@é W EIH�>@å1CXâIJ W C@é¼âIJFH�ÿDæIOPCL?KH�A�æI?K:RQS> W H�>@O W H�?ºJ�> W :PQLHtY�ç�� �,��� � � ��
�� <�CX?º?KH�Yºæ�CXJFAIY W C
W EIH.<�OPCXYºH�Y W æ£CXYº: W :PCLJ3:RJ W EIH�YµHt>@?B<BE W ?ºH�HLçFõÌEI:=Y
Y W ?B> W H�áLä%å1>@ÿD:Rå1: ��H�Y W EIH�>@å1CXâIJ W
C@é�YµE�>@?KH�A ñ CL?Kê#>@J�A8å1:PJI:På�: ��HtY W EFH�Y W >L<BêDYoæF>@? W Y W CÉã�H�<�CLæI:PH�A¬ç

� õ'C1áXâF>@?B>@J W H�H W EFH�<�CL?K?KH�< W JIH�YKY\C@é�>1YºEF>@?K:RJFá�CLæ£H�?B> W :RCXJ¼ëN: W :=YÌJIH�<�H�YKYº>L?ºä W EF> WÌW EFH
:PAIORH ñ CL?KêLH�?\:=Y;æ£CXYº: W :RCXJIH�A8:RJ�>�JICDADH W E�> W ã£H�OPCLJIáZY W C W EIH�ãF?K>LJF<BE8CXJ ñ EF:P<BE W EFH
ãIâFYºä ñ CL?KêLH�?
:=Y ñ CL?KêZ:PJIá�çFõ'C%å�:PJI:På1:���H�CSQLH�?ºEFH�>LAFY�ë W EIH�:=ADOPH ñ CX?ºêXH�?;ãF>X<Bê W ?B>L<BêDY
W C W EIH�ã£C WµW CLå <�CLå1å1CLJ+JICDADH�ã£H�é¥CX?ºH�?KH�÷ZâIHtY W :RJFá ñ CL?KêcçIõÌEI:=Y;?ºHtADâF<�H�Y W EFH W :På�H
Yµæ£H�J�ADH�A3ãNä W EIH�ãIâFYºä ñ CL?KêLH�?o:PJ W EIH�YºEF>@?K:RJFá.CXæ�H�?K> W :PCLJ¼ç

� èjé�> W >ô<�H�? W >@:PJ W :På1H W EFH8YK<BEIH�ADâFORH�?.ADCNH�Y.JIC W îFJFA >@JNä >�QS>L:RO=>@ãIOPH ñ CL?Kê�:PJ W EFH
YµäDY W H�å3ëZ: W ãF>X<Bê W ?B>L<BêDY W EIH³:=ADORH ñ CX?ºêXH�? W C.>�ã�H WµW H�?Ìæ�CZYµ: W :PCLJ¼ëZ:Ré'>�Q�>L:RO=>@ãFORHXëL:PJ W EFH
YµHt>@?B<BE W ?KH�H W E�> W YµEFCLâIO=A�å1:PJI:Rå1: ��H W EFH\CSQXH�?KEIH�>XAIY¼CLé�>
é¥â W âI?KH;YµEF>L?º:PJIáÂCLæ£H�?B> W :PCLJ'ç
ø�H1<�>LJô?ºHtYµâFå�H W EIH1YK<BEIH�ADâFORH�?³>LORáXCL?K: W EIå >XYÂé¥CLOPORC ñ Y�� ñ EIH�J�> ñ CX?ºêXH�?�?KâIJFYÂCLâ W

C@é ñ CX?ºêÉ: W YµHt>@?B<BEIH�Y\é¥CX? W EIH�JFH�>@?KH�Y W âIJIH�ÿNæFORCX?ºHtA8>LO W H�?KJF> W :RQXHÂ:PJ+: W Y;ãI?B>@JF<BE¼çDèjé W EFH�?KH
:PYoJIC�YµâF<BE3>@O W H�?ºJF> W :PQLHXëL: W YºH�OPH�< W Yo>�ãFâFYµä ñ CL?KêLH�? ñ : W E%H�ÿI<�H�YKY\C@é ñ CL?Kê.OPCX>XA W C1YºEF>@?KH
ñ CX?ºêÈ>L<�<�CL?BAD:PJIá W C W EIH�Y W ?K> W H�áX:RHtY�>Lã�CSQXHLç(èjé W EIH�?ºH3:=Y�JICÈYºâF<BE > ñ CX?ºêXH�?të W EFH8:=ADOPH
ñ CX?ºêXH�? W ?K:RHtY W C1å1CSQLH W C#>�ã£H WµW H�?
æ£CXYº: W :PCLJ+:RJ W EFH�YµHt>@?B<BE W ?KH�HXç

õÌEIH�?KH·>@?KH Wwñ C
>LO W H�?KJF> W :RQXH�Y W C�YºH�>@?B<BEÂé¥CL?¼ãIâ�Yµä ñ CX?ºêXH�?BYc:RJ W EIHkYºH�>L?K<BE W ?KH�H ��YºH�>L?K<BE
ã�H�ORC ñ CL?3YµHt>@?B<BE >@ã£CSQLH W EIH�<�âI?º?KH�J W JICDADHXç\èwAIORH ñ CX?ºêXH�?BYÉ>@O ñ >�äDY#Y W >L? W#W C YºH�>L?K<BE
ã�H�ORC ñ W EIH�<�âI?K?KH�J W JFCNAIHLë�>@JFA CLJFORäe:Ré W EIH�äóADC JIC W î�JFA >LJNäeãIâFYºä ñ CX?ºêXH�? W EIH�?KHLë
W EIH�äôYµHt>@?B<BE+>Lã�CSQXHLç£õÌEIH�>XADQS>@J W >LáLHtY;C@é\YºH�OPH�< W :PJIá8>%ãIâFYºä ñ CX?ºêXH�?
ã£H�OPC ñ :RJ�Y W H�>LAôC@é
>@ã£CSQLH�>@?KHÂåÉ>@:PJIOPä Wwñ C�çIõÌEIH³îF?BY W :=Y W EF> W;W EIH�:PAIORH ñ CL?KêLH�?Ì<�>LJ%?KH�÷ZâIHtY W :På�å1HtAD:P> W H�ORä
W EIH�YµEF>L?º:PJIá1CLæ£H�?B> W :RCXJ¼ëFã£H�<�>@âFYºH�: W Y³<�âI?K?ºH�J W JICDADH�:=Y�>@OP?KH�>LAIä8<�CXå1å�CXJ W C W EIH�ãIâ�Yµä
ñ CX?ºêXH�?tç@õÌEI:PY\>�QLCX:PAIY�ã�>L<Bê W ?B>L<BêN:PJIá�:RJ W EIH W ?ºH�H�>@JFA1âFJFADCL:PJIá�QS>L?º:=>@ãIOPH;ãI:PJFAD:PJIáXY�çXõÌEFH
C W EFH�?
>LAIQ�>LJ W >@áXH�:=Y W EF> W;W EIH�:=ADOPH ñ CX?ºêXH�? ñ :ROPO¬åÉ>@:PJ W >@:PJ8: W YÌ?KH�O=> W :RQXHÂæ£CXYº: W :PCLJ3:RJ W EFH
YµHt>@?B<BE W ?KH�HXëIãIâ W ?ºHtY W >@? W :PJIá W EIH�H�ÿNHt<�â W :RCXJ8:PJô>�ã�C WµW CLå ORH�QLH�O|çIõÌEI:=Y
<�CX?º?KH�Yºæ£CLJFAIY W C
W EIH³H�JNQN:R?KCLJFå�H�J W <�CXæNäZ:PJIá.å�CDADH�Ocã�C WµW CXå�ö|âIæ+YK<BEIH�ADâFOR:PJIá.Y W ?B> W H�áXäLë W EF> W EF>XYoæI?ºCSQXH�A
W CÉã£H�å�CX?ºH³H�þ#<�:RH�J W;W EF>@J W EIH W CXæDöjAIC ñ J%CLJFH#ùrû�ý|ç

ì�YÂå�H�J W :PCLJIHtA�ã�H�é¥CL?KHLë ñ EIH�J W EIH�Yº<BEFH�ADâIOPH�?�ADCNH�YÂJIC W îFJFAÊâIJIH�ÿNæFORCX?ºHtA�>@O W H�?KJF>@ö
W :PQLH�Y�>@JFA+JIC%ãIâFYºä ñ CL?KêLH�?BYoã�H�ORC ñ CX?�>@ã£CSQLHXëD: W
W ?º:PH�Y W CÉå1CSQLH W EIH�:=ADOPH ñ CX?ºêXH�? W C#>
ã�H WµW H�?Âæ£CXYº: W :PCLJ+:RJ W EIH�YºH�>L?K<BE W ?ºH�HLç�ì�J�:PAIORH ñ CX?ºêXH�?;å1CSQLHtY W C%>Éã£H WºW H�?Âæ£CXYº: W :RCXJ¼ëI:Ré
>@OPO ñ CL?KêLH�?KY;ã£H�OPC ñÍW EIH.<�âI?º?KH�J W JICDADH�>L?ºH�:PADOPHLëcCX?Â:Ré W EFH�?KH.>@?KH�ãFâFYµä ñ CL?KêLH�?KY
>Lã�CSQXH
>@JFA8JICÉ:=ADORH ñ CL?KêLH�?KY\âIæIæ£H�?;:PJ+: W Y;ãI?B>@JF<BE'ç

èxJ W EIHÌîF?BY W Yº: W âF> W :RCXJ¼ë W EIH;:PAIORH ñ CL?KêLH�?(ã�>L<Bê W ?B>L<BêDY�âIJ W :POF: W ?ºHt>L<BEIHtY(>�JFCNAIH ñ EIH�?KH
W EIH�?ºH1:=Y�> W ORHt>LY W CXJIH�ãIâFYºä ñ CX?ºêXH�?³ã�H�ORC ñ çcèxJ W EFH1YºH�<�CLJFAÊCLJIHXë¬: W ãF>X<Bê W ?B>L<BêDY�âFJ W :RO
: W ?KH�>L<BEFH�Y W EIH�JICDADH W E�> W <�CXJ W >@:PJFYÌ>@OPO W EIH�ãIâ�Yµä ñ CL?KêLH�?KYkã�H�ORC ñ çDø : W E W EI:=Y;YK<BEIH�å1HLë
W EIHeYK<BEIH�ADâFORH�? W ?º:PH�Y W C AD:=Y W ?º:PãIâ W H W EIH :PADOPH ñ CX?ºêXH�?BYÉ:PJ�YºâF<BE > ñ >�ä >XY W EF> W+W EFH
æI?ºCXãF>@ãF:ROP: W ä C@é³îFJFAD:PJIáFë\>LY#YºCNCLJ >LY1æ£CXYKYµ:PãIOPHLë·ãIâ�Yµä ñ CX?ºêXH�?BY ñ : W E H�ÿD<�H�YKY1C@é ñ CX?ºê
ã�H�ORC ñ W EIH�<�CL?K?ºHtYµæ£CLJFAI:RJIá�:=ADORH ñ CL?KêLH�?KY��N<�âI?K?ºH�J W JFCNAIH�YÌ:=Y;YµâIã�Y W >@J W :=>@OPORä%:RJF<�?ºHt>LYºH�A¬ç

� ���ÌÙ
�'Ø�ÜÂßµØ�*��
	 & ÙDÛ��NÝ�&"&�Û·ÚDÙ
�
	 &��óÚ

ø�H³JIH�ÿ W AD:=Yº<�âFYKY W EIH�å1>L:RJ8:PYKYºâIH�Y\:RJ8H�ÿ W H�JFAD:PJIá W EIH��k>@æ3à·?KCLOPCLá�YºäDY W H�å W C1YºâIæIæ£CL? W
æF>@?B>@OPORH�OR:=Yºå ãF>LYºH�A3CLJ3H�JNQN:P?ºCXJIå1H�J W <�CLæNäN:RJFáFç



� ��3 �+2 <�� 2 >��
�"��� � ��� �;�

GICLOPOPC ñ :RJIá W EIH
CX?º:PáL:PJF>@ODø�ì�ò ADH�îFJI: W :PCLJôùRû�üSýjë W EIH �k>Læ#à·?KCLOPCLá�YµäDY W H�å7:PJF<�OPâFADHtY�é¥CLâI?
å1>L:RJ3å1H�å1CL?Kä%>L?ºHt>LY��N<�CDADH�>@?KH�>IëNEIHt>@æ¼ëDOPCD<�>LO¼Y W >L<Bê#>@J�A W ?K>L:RO|çIõÌEIH�OPCN<�>@O¬Y W >L<Bê8<�CLJIö
W >@:PJFY\ã�C W E#H�JNQZ:P?KCLJIå1H�J W é¥?B>@å1H�Yo>@J�AÉ<BEICL:=<�H
æ£CL:PJ W Y�ç �k>Læ%>@O=YºC�:RJF<�ORâ�ADH�Yo>@J#>LâDÿD:ROP:P>L?ºä
>@?KH�>.âFYµHtA W CÉYµâFæIæ�CX? W YºCLå1H�:PJ W H�?KJF>@O¬CXæ�H�?K> W :PCLJFY�ç

õÌEIH �k>@æ 
 ?Éå1H�å�CX?ºä :PY#AI:RQN:=ADH�A�:PJ W C Wwñ CÈãI:Páe>LAIAI?ºHtYºYº:RJFáÈYºæF>X<�H�Y�� W EFH�áLOPCLãF>LO
YµæF>X<�H�>@JFA3>�<�CLOPOPH�< W :RCXJ%CLé�OPCN<�>@O¼YºæF>L<�H�Y 4 YºH�H�G(:Rá�ç�
 6�çIõÌEIH ��� 1 *�
�� � � 
���� :=Y;AD:PQZ:=ADHtA%:PJ
Wwñ C�AD:��cH�?KH�J W >@?KH�>XY\>LJFA%<�CLJ W >L:RJFY W EFHÂáXORCXãF>@OcAI> W >.Y W ?KâF< W âI?KH�Y\JIH�<�H�YKYº>L?ºä W C1YºâIæIæ£CL? W
æF>@?B>@OPORH�OR:=Yºå3ç\õÌEIH�îF?BY W >@?KH�>È:PJF<�OPâFADHtY W EFH�<�CDADH�>@?KH�>È:PJIEIH�?K: W H�A�é¥?KCLå �k>@æ'ë\>@J�A >
áLOPCLãF>LO·:RJIé¥CL?Kå1> W :PCLJó>L?ºHt> W EF> W YºâIæIæ£CL? W Y W EIH%æ�>@?B>@OPORH�O·H�ÿDH�<�â W :PCLJ'ç�õÌEIH3YµHt<�CLJ�A�CXJIHLë
W EIH�� �

�� ��� ���
��
 ëX:PY ñ EFH�?KH W EIH W EI?KH�H W äNæ£H�Y·CLé£æ�>@?B>@OPORH�ODé¥?K>Lå1H�Y·>L?ºH
>LOROPCD<�> W H�A�ADâI?K:RJFá
H�ÿDH�<�â W :PCLJ¼ç;õÌEIH � 1 � 
�� � � 
���� ?KH�æF?ºHtYµH�J W Y%CXJIH�YºäDY W H�å ñ CL?KêLH�?�ç·è W <�CXJ W >@:PJFY3> OPCD<�>LO
:RJDé¥CX?ºåÉ> W :PCLJ >@?KH�> ñ : W E�:PJFAD:PQN:PAIâF>@O
:PJDé¥CX?ºåÉ> W :RCXJ >Lã�CXâ WÉW EIH ñ CL?KêLH�?�ë�>@J�A W EIH+é¥CLâI?
øÊì�ò H�ÿDHt<�â W :RCXJ1Y W >X<BêDY�:PJIEIH�?º: W HtA.é¥?ºCXå �k>@æ �LEIH�>Læ¼ë@OPCN<�>@O|ë W ?B>@:POI>@JFA1>LâDÿD:ROP:P>L?ºä�Y W >X<Bêcç

W
or

ke
r 

0

WAM Stacks

Local Information

WAM Stacks

Local Information

W
or

ke
r 

n

...

Global

Locals

Global

Or-Frames

Solutions Frames

Answers Frames

Frames Area

Locals

Code Area

Global Information

� � � ±��F± Á�sB��}�ux{.}�uw����nZp�Å¾��ywp�}�n%p�n ² ���D´\u¾�

èxJôCL?BADH�? W C3H�þ#<�:PH�J W ORä+å1H�H WÂW EIH.?KH�÷ZâI:P?KH�å1H�J W Y�C@ék:PJF<�?ºH�å�H�J W >@O�<�CXæNäLë ñ H�é¥CLOPORC ñ
W EIHÉæI?K:PJF<�:PæIOPH�Y�âFYºH�A :PJeò�âFYºH#>@JFA :På�æFORH�å�H�J W�W EIH �k>Læ 
 ? � Y�å1H�å1CX?ºäôCX?ºáZ>@JI: ��> W :PCLJ
ñ : W E W EIH � �!
 � é¥âIJ�< W :PCLJ'çIõÌEI:PYoé¥âFJF< W :RCXJ8OPH W âFYoåÉ>@æ+>�îFORH�CXJ8AD:=Yµê%:RJ W CÉ>.ãIâ �cH�?;:PJ
å�H�å1CL?Kä3YºC W EF> W ë ñ EIH�J ñ H�é¥H W <BEôãNä W HtY
é¥?KCLå W EFH�ãIâ �cH�?të W EIH�<�CX?º?KH�Yºæ�CXJFAD:PJIáÉãNä W H�Y
C@é W EIH�î�ORH1>@?KH�?KH�>LA¼ç�ø EIH�J�åÉ>LæIæI:PJIáFë W EIH�å1H�å1CL?Kä+ãIâ �cH�?BY�<�>@JÊã�H1ADH�<�OP>L?ºHtA W C3ã£H
æI?º:PQS> W H³CX?
YµE�>@?KH�A¬ç 
 ãNQN:RCXâFYºORäXë ñ H�>@?KH�:RJ W H�?ºHtY W H�A8:RJ�YºEF>@?KH�A8å1H�å1CL?KäÉãIâ �cH�?BY�ç



õÌEIHoY W >L? W :RJFá ñ CL?KêLH�?të W EF> W :=Y��������	�
����ë�âFYºH�Y�
�
��
� W C�>LYºê³é¥CL?�YµE�>@?KH�A�å1H�å�CX?ºä�:PJ
W EIH�YºäDY W H�å � Y�:RJI: W :=>@OP: ��> W :RCXJ1æIEF>LYºHLçXì;é W H�? ñ >@?BAIY�ë W EIH�?ºH�å1>L:RJF:RJIá ñ CL?KêLH�?KY�>@?KH;<�?KH�> W H�A¼ë
W EI?KCLâIáXE W EFHoâ�YµHoC@é W EIH����
���Âé¥âIJF< W :PCLJ¼ë@>LJFA�:PJIEIH�?º: W�W EIHÌ>LAIAI?ºHtYºYº:RJFáÂYºæF>L<�HkæI?KH�QN:PCLâFYºORä
å1>LæIæ£H�A¬çIõÌEIH�J¼ëIHt>L<BE%JFH ñ ñ CL?KêLH�?\?KC W > W H�YÌ>@OPO W EIH�OPCD<�>@O¬YºæF>L<�H�Y�ëN:RJ�YºâF<BE8> ñ >�ä W EF> W
>@OPO ñ CX?ºêXH�?BY ñ :PORO�YµH�H W EIH�:P?
C ñ J+Yµæ�>L<�HtY;> WÌW EFH�Yº>Lå�H�>XAIAD?KH�YKY�ç

õÌEI:PY8åÉ>@æIæF:RJIá�Yº<BEFH�å1H�>LOROPC ñ YÉé¥CX?%H�þ#<�:RH�J W å1H�å1CL?Kä <�CLæNäN:PJIáóCLæ£H�?B> W :RCXJFY�ç\õ�C
<�CLæNäô>+Y W >L<BêôYºH�áXå1H�J W ã£H Wwñ H�H�J AI:ré¥H�?º?KH�J W�ñ CX?ºêXH�?BY�ë ñ H�Yº:Rå1æIOPäÊ<�CLæNäÊAD:P?ºHt< W ORä+é¥?KCLå
CLJIH ñ CL?KêLH�?³áL:PQLH�J >XAIAD?KH�YKY W C W EIHÉ?KH�O=> W :RQXHÉ>LAIAD?KH�YKY³:RJ W EIH1C W EFH�? ñ CL?KêLH�? � YÂ>XAIAD?KH�YKY
YµæF>X<�HXç�ð�C W H W EF> W ?KH�>LOROPCD<�> W :PCLJóCLé³>LAFAD?ºHtYºY�QS>@OPâIHtY.:PJ W EIH�<�CLæI:PH�A�YµH�áLå1H�J W Y.:=Y1JIC W
JIH�<�H�YKYº>L?ºäXëZã£H�<�>@âFYºH�:RJ�>LORO ñ CL?KêLH�?KY W EIH�Y W >X<BêDY;>@?KHÂOPCD<�> W H�A+> WÌW EIH�Yº>Lå1H�>XAIAD?KH�YKYµHtY�ç

7 	"����
������;� �6��	 �
�"! � 2�����2��
3 ��	

èxJ3CX?KAIH�? W CÉ<�CX?º?KH�< W OPäÉH�ÿDH�<�â W H W EIH�>@O W H�?ºJF> W :PQLHtYk:PJ�>�YºEF>L?ºHtA%<BEICX:P<�H³æ£CL:PJ W ëD: W :PYÌJFH�<¾ö
H�YKYº>L?ºä W C�>�QXCL:=Aôæ£CXYKYµ:PãIOPH�ADâFæIOR:=<�> W HÉ>@O W H�?ºJ�> W :PQLH�H�ÿDæIOPCL: W > W :PCLJ¼ë¬>XY�AD:��cH�?KH�J W�ñ CL?KêLH�?BY
<�>@J ?ºH�é¥H�?KH�JF<�H W EIH <BEICL:=<�H�æ�CX:RJ W çoG(:PáLâI?KH��ó?KH�æF?ºHtYµH�J W Y W EIHÊJIH ñ Y W ?ºâ�< W âF?ºH�C@é W EFH
<BEICL:=<�H
æ£CL:PJ W Y�çZõÌEFH
îF?BY W Yµ:Rÿ1îFH�O=AIYo>@?KH
:PJIEIH�?K: W H�AÉé¥?ºCXå �k>Læ¼ë ñ EI:ROPH W EIH�O=>LY WkWwñ C ñ H�?KH
:RJ W ?KCDADâF<�H�A :RJ �k>@æ 
 ?�ç�õÌEIH��4$ $����Èî�H�O=A <�CLJ W >L:RJFY W EIH+JNâIå�ã£H�?ÉCLéÂæI?K:RQS> W H+âIJIH�ÿZö
æIORCX?ºHtA+>@O W H�?KJF> W :PQLH�YÌ:PJ�âIæIæ£H�?³<BEICL:=<�H�æ£CL:PJ W Y�ë�>@J�A8:=Y
â�YµHtA W C%<�CXå1æIâ W H W EIH ñ CL?KêLH�?�� Y
ORCZ>LA¬ç¬ø EIH�J >+<BEICX:P<�H.æ£CL:PJ W :PY�YºEF>L?ºHtA¬ë W EIH��4$ �
 	!
"� 3îFH�O=AÈYº>�QXH�Y³>3æ�CX:RJ W H�? W C W EFH
<�CL?K?KH�Yºæ�CXJFAD:PJIá.CX?µö|é¥?B>@å1H³>XYºYºCD<�:=> W H�A ñ : W E+: W ç 
 W EIH�? ñ :=YµHXëD: W JIC W âFYµHtA¬ç

TR

H
B

CP

Free

B

P ; Q

ALT

lock

workers_bitmap

next_alternative

getwork
TR

ALT
H
B

CP
--

CP_ALT
CP_TR

nearmost_live_node

PUAPUA
OR-FRCP_OR-FR

CP_PUA

CP_CP

CP_B
CP_H

CP_ENV ENV ENV
Sharing

����� ±$#I± Õ@¶N��uwprnX���³»µ¶Z}�pr»Ks;�D}tp�nSy¾�

ì é¥âIJ�AI>@å1H�J W >@O W >XYµê ñ EIH�J�YºEF>@?K:RJFá ñ CX?ºê+:=Y W C W âI?KJÊæIâIãFOR:=< W EIH�æI?º:PQS> W H�<BEICX:P<�H
æ�CX:RJ W Y�ç·G(:RáXâI?KH � :POROPâFY W ?B> W HtY W EIH�?KH�O=> W :RCXJ ã£H Wwñ H�H�J W EFH+<BEFCL:=<�H+æ�CX:RJ W Y.ã£H�é¥CX?ºH�>LJFA
>Sé W H�? W EF> W CLæ£H�?B> W :RCXJ¼ë�>@JFA W EIH3?ºHtYµâIO W :PJIá <�CLJFJIH�< W :PCLJ ñ : W E W EIH+<�CX?º?KH�Yºæ�CXJFADH�J W CL?ºö
é¥?K>Lå�H�å�Ht>@J ñ EI:PORH.<�?KH�> W H�A¬ç�õÌEIH%�4$ ��&�'3>@JFA(� $ �
 �!
") 8<BEICL:=<�H�æ£CL:PJ W îFH�OPAIY³>@?KH�âIæDö
AI> W H�A W C�æ�CX:RJ W ?ºHtYµæ£H�< W :PQLH�OPä W C W EIH+*	��,)�	������æFYºH�â�ADC@öj:RJ�Y W ?ºâF< W :PCLJ 4 YµH�H
JIH�ÿ W YµHt< W :PCLJ 6
>@JFA W C W EIH+JIH ñ ORäó<�?ºHt> W HtAóCX?µö|é¥?K>Lå1HLç�õÌEIH8CX?µö|é¥?B>@å1H%:=Y�:RJI: W :=>@OP: ��H�A�>LY�é¥CLOPOPC ñ Y � W EFH
- ��.�, ��/0,	��� - �
,�132	�ÂîFH�O=A#Y W >�äDY ñ : W E W EIH4��&)'.æ£CL:PJ W H�?të ñ EI:P<BE ñ >XY·æI?KH�QN:PCLâFYºORä�:PJ W EFH
� $ ��&)'�<BEICL:=<�H1æ£CL:PJ W î�H�O=A 4 :bç HLçPë W EIH#<�CLJ W ?KCLO�CLé W EIHÉâFJ W ?º:PH�A >@O W H�?ºJ�> W :PQLHtY�áXCNH�Y³:RJ W C
W EIH.CL?ºöbé¥?B>@å1H	665 W EIH ñ CL?KêLH�?KY;:PJNQLCXORQXH�A3:RJ W EIH�YµE�>@?K:RJIá%CLæ£H�?B> W :PCLJô>L?ºH�å1>L?ºêXH�A3:PJ W EFH
�	�����	���87 9:13,;
��
��îFH�OPA:5 W EFH - �)���0
���73, /�1<2	� - �)=���îFH�O=A1æ£CL:PJ W Y W C W EIH�æF>@?KH�J W <BEICX:P<�H
æ�CX:RJ W 5�>@JFA W EIH%/)��>;�1îFH�O=A+Y W >�äDYoé¥?ºH�H W C#>@OPORC ñ >L<�<�H�YKY W C W EFH�Y W ?ºâF< W âI?KHLç



� ��� �@	�����!"��� 01�"	���2���
��������"	

�k>@æ 
 ?³:RJ W ?ºCDADâF<�H�A�CXJIOPä Wwñ C8JIH ñ :PJFY W ?KâF< W :RCXJFY³CSQLH�? �k>@æ¼ç 
 JIH.C@é W EIH�å+ëc:=Y W EIH1>@ORö
?ºHt>LADä�å1H�J W :PCLJFH�A *	��,)���
���cë�>LJFA W EIHoC W EFH�?�:PY W EIH *���,)�����)� ��1<��7;, ,�1 
���:RJ�Y W ?ºâF< W :PCLJ¼ç
õÌEIH�YºH Wwñ C³:RJFY W ?KâF< W :PCLJFY�>@?KHoJIH�QXH�?�áLH�JIH�?B> W H�A�ãNä W EFHÌ<�CLå1æI:PORH�?�çSõÌEIH�ä�>@?KHk:PJ W ?KCDADâF<�HtA
>L<�<�CL?BAD:PJIá W C W EIH�æI?KCLáX?ºHtYºYoCLé W EFH�æF>@?B>@OPORH�O¬H�ÿDH�<�â W :PCLJ'ç

ì�Y�å1H�J W :RCXJIH�A H�>L?ºOP:PH�?tëc>+æ£CL:PJ W H�? W CôYºæ�Ht<�:=>@Ok<�CNAIH#<�CLJ W >@:PJI:RJFá W EIH *	��,��������+:RJDö
Y W ?ºâF< W :PCLJ :=YÉ:PJ W ?ºCDADâ�<�H�A :PJ �4$ ��&�' <BEICL:=<�H�æ£CL:PJ W îFH�O=A ñ EIH�J W EIH�<BEICL:=<�H�æ£CL:PJ W :PY
ã�H�:RJIá W âI?KJIH�A�æIâIãFOR:=<@çkõÌEF:PY ñ >�äLë ñ EFH�J > ñ CX?ºêXH�?�ãF>L<Bê W ?K>X<BêNY W CÈ>eYºEF>L?ºHtA <BEICX:P<�H
æ�CX:RJ W ë£: W H�ÿNHt<�â W H�Y W EIH *	�
,)�������#:RJ�Y W ?ºâF< W :PCLJô:PJôæIO=>L<�H�CLé W EIH.JIH�ÿ W âFJ W ?º:PH�AÊ>@O W H�?KJF>@ö
W :PQLHLç@õÌEFHoH�ÿDH�<�â W :PCLJ�C@é W EI:=Y�:RJFY W ?KâF< W :PCLJ1>@OPORC ñ Y�é¥CL?�>�YºäZJ�<BEI?ºCXJI: ��H�A�>L<�<�H�YKY W C�âIJ W ?K:RHtA
>@O W H�?KJF> W :PQLH�YÌ>Lå�CXJIá W EIH ñ CL?KêLH�?KYoYºEF>@?K:RJFá W EIH�<�CX?º?KH�Yºæ�CXJFADH�J W CL?ºö|é¥?K>Lå�HXç

ø EIH�JIH�QLH�? W EFH YºH�>L?K<BE W ?KH�HÊé¥CL? W EIH W CXægORH�QLH�OÂáXCX>@OÂ:PY%é¥âIOPORä H�ÿDæIORCX?ºHtA¬ë\>LORO W EFH
ñ CX?ºêXH�?BY�ë�H�ÿI<�H�æ W �������	�
� �Fë�H�ÿNHt<�â W H W EIH *	�
,)������� ��13�87;, ,�16
���:PJFY W ?KâF< W :RCXJ¼ç�õÌEI:PY
:RJFY W ?KâF< W :PCLJôæIâ W Y W EIH ñ CL?KêLH�?BY;:PJ�>8ADH�O=>�ä�Y W > W HXë ñ >@: W :PJIá%é¥CL?�>8Yº:RáXJF>@O'é¥?ºCXå �	�����	���
�Fë¬:PJFAD:=<�> W :PJIá W EIH1ã£H�áL:PJIJI:PJIá+C@éÌ>%JFH ñ áXCX>LObç 
 J W EIH1C W EIH�?�EF>LJFA¬ë������)�	�����3:=Y�?ºH�ö
Yµæ£CLJFYº:PãIORH W C1áX:RQXH³>LORO W EFH�YºCLOPâ W :RCXJFYoH�JF<�CLâIJ W H�?ºHtAÉé¥CX? W EIH�OP>XY W H�ÿDæIOPCL: W HtA#áXCX>@O¬>LJFA W C
>LADå1:PJI:PY W ?B> W H W EIH�:PJ W H�?ºé§>L<�H ñ : W E W EIH�âFYºH�?;âIJ W :RO¼EFH�å1>LêLHtYo>�JIH ñ ÷ZâIH�?ºä%áLCX>LObç

� �+2

�� 2�� 	�� ���
!

�k>L<BE ñ CX?ºêXH�?oEICLO=AIY;>1OPCD<�>@Oc?KH�áX:PY W H�?�ë�/)����=£ëD>LY;>�å1H�>XYµâF?ºH�C@é W EIH�JNâIå.ã�H�?;C@é(æI?º:PQS> W H
âIJIH�ÿDæIOPCL: W HtA�>LO W H�?KJF> W :RQXH�Y�ç¬õÌEIH1Q�>LORâFH�:PJ W EI:=Y�?ºH�áL:=Y W H�?�:=Y�âFYµHtAÊãNä W EIHÉYº<BEFH�ADâIOPH�? W C
YµH�ORHt< W�W EIH�ã�HtY W�ñ CX?ºêXH�? W C3YºEF>L?ºH ñ CL?Kê ñ : W E�>@JÊ:PADOPH ñ CX?ºêXH�?tçIø EIH�J >%<BEICX:P<�H�æ£CL:PJ W
:PY�<�?KH�> W H�A¼ë W EFH#îFH�OPA �4$ $��	�Ê:=Y�:PJI: W :=>@OP:���H�A ñ : W E W EIH8QS>@OPâIH%CLé W EIH3æI?º:PQS> W H#âIJ W ?K:RHtA
>@O W H�?KJF> W :PQLH�Yo:PJ W EIH�æI?KH�QN:PCLâFY;<BEFCL:=<�H�æ�CX:RJ W Y�çIø H�ADC1JIC W :RJF<�ORâ�ADH�:RJ W EI:PY�<�>@O=<�âFOP> W :PCLJ
Q�>LORâFH�YÂ?ºH�OP> W :PQLH W C W EIH�<�âI?K?KH�J W <BEICX:P<�H�æ�CX:RJ WÂW C8>�QXCL:=A3?ºH�áLâIO=>@?�>X< W âF>@OP:��t> W :RCXJFY ñ EIH�J
ãF>L<Bê W ?B>L<BêN:PJIá3CN<�<�âI?BY�ç¼õÌEIHÉQS>@OPâIHÉC@é W EIH%ORCZ>LA�?ºH�áL:=Y W H�?�:=Y W EIH#YºâIå6C@é W EIHÉæF?ºH�QZ:PCLâ�Y
Q�>LORâFH�æIORâ�Y W EIH�JNâIå.ã�H�?
C@é(âIJ W ?K:RHtA3>LO W H�?KJF> W :RQXH�Yo:PJ W EIH�<�?KH�> W HtA%<BEICX:P<�H³æ£CL:PJ W ç

ì¹áL?KH�> W JNâIå�ã£H�?�C@é�à·?KCLOPCLá�æF?ºCXáL?B>@åÉYÌ<�CLJ W >@:PJ8æI?KH�AI:P<�> W HtY ñ : W E+?ºH�OP> W :PQLH�OPä#Yºå1>LORO
W >LYºêDY�ç·õ�CÈ> WµW >@:PJ áLCNCDAóæ£H�?ºé¥CL?Kå1>LJF<�HtY�:RJ W EFH+YºäDY W H�å : W :=Y�é¥âIJFAI>Lå�H�J W >@O W Có>�QLCX:PA
YµEF>L?º:PJIá³YµâF<BE.îFJIH�ö|áX?K>Lå ñ CX?ºêcç�èxJ5�k>Læ 
 ? W EIHÌâIæcAI> W HÌC@é W EIHÌOPCX>LA�?ºH�áL:=Y W H�?(:PY�AIH�O=>�äLH�A¼ç
è W :PY
CLJIOPä#âIæcAI> W H�A�>@é W H�?Â>É<�H�? W >L:RJ3JNâIå�ã£H�?�C@é�� 
���� :RJ�Y W ?ºâF< W :PCLJFY�>@?KH³H�ÿDH�<�â W H�A+>LJFA
ñ EIH�JIH�QLH�?.>ôYºEF>@?K:PJIá�CLæ£H�?B> W :RCXJ W >@êXH�Y�æIOP>X<�HXë':PJ ñ EI:=<BE <�>XYµH#: W :=Y�?KH�YºH W�W C���H�?KCFç(ì
æ�CZYµ: W :PQLH#QS>LORâIH%:RJ W EIH%OPCX>XA�?KH�áX:PY W H�?�:PJFAD:=<�> W H�Y W EIH%YK<BEIHtADâIOPH�? W EF> W�W EIH ñ CX?ºêXH�?�EF>XY
YµEF>L?K>LãIOPH ñ CL?Kê£ç
	oä�ADH�OP>�äN:PJIá W EIHÌâIæcAI> W HoCLé W EIHÌORCZ>LA�?KH�áX:PY W H�?�ë ñ H ñ >@J W(W C�H�J�<�CLâF?K>LáLH
W EIH ñ CL?KêLH�?KY W CÉãIâF:RO=A3âIæ�>.?KH�YºH�?KQLHÂC@é�ORCD<�>@O ñ CL?Kê#>@JFA+>�QLCX:PA%CSQLH�?oHt>@áXH�?;YµE�>@?K:RJIá�ç

� 	"� 2����"> � �;2�


è W :=Y W EI?KCLâFáLE W EIH�YµEF>L?º:PJIá.æI?ºCD<�H�YKY W EF> W æF>L?K>LOROPH�OcH�ÿDHt<�â W :RCXJ%C@é�áLCX>LOPY\ã£H�<�CXå1H�Yoæ�CZYºYº:Rö
ãIORHXç�õÌEI:=Y
æF?ºCD<�HtYºY W >@êXH�Y;æFOP>X<�H ñ EIH�Jô>@J�:=ADOPH ñ CX?ºêXH�?;åÉ>@êXH�Y
>ÉYºEF>L?º:PJIáÉ?KH�÷ZâIH�Y W
W C#>
ãIâFYºä ñ CL?KêLH�?�>LJFA�?ºHt<�H�:RQXH�Y�>�æ£CXYº: W :RQXH
>@JFY ñ H�?tçSè W <�>LJ�ã£H�AD:PQN:PAIH�A1:PJ1é¥CLâI?·åÉ>L:RJ#Y W H�æFY�ç

õÌEIH � � � � � 
�� � � � � :=Y ñ EIH�?ºH W EFH�>LâDÿD:ROP:=>@?KäÉQ�>L?º:=>@ãFORHtY\>L?ºH³:RJF: W :P>LOR: ��HtA3>LJFA W EIH�Y W >L<Bê
YµH�áLå1H�J W Y W Cóã£H�<�CLæI:PH�A >L?ºHô<�CLå1æIâ W H�A¬çÌõÌEIH�� � 
�� ��� � � � � � :=Y ñ EFH�?KH W EIHÊæI?º:PQS> W H
<BEICL:=<�HÂæ�CX:RJ W Yo>@?KH W âI?ºJFH�A#:PJ W C.æIâIãIOP:P<ÂCLJFH�Y�çZõÌEIH
�'1 ��� � � ��� :=Y ñ EIH�?ºH W EIH�<�CXå1æIâ W HtA



YµH�áLå1H�J W Y�>L?ºH;<�CXæI:PH�A�é¥?KCLå W EIH;ãIâ�Yµä ñ CL?KêLH�?(Y W >X<BêDY W C W EIHÌ:=ADORH ñ CL?KêLH�?'CXJIH�Y�ç@G(:RJF>LOROPäLë
W EIH � � � � 
�����
�� � 1 � � � � � :=Y ñ EIH�?ºH W EIH�<�CLJFAI: W :RCXJF>@OcQS>@?K:P>LãIOPH�Y\:RJ W EFH³åÉ>L:RJ W >L:RJFH�A%Y W >X<BêDY
C@é W EIH
:=ADOPH ñ CL?KêLH�?�>L?ºHÌâIæcAI> W H�A W C W EIH
ãF:RJFAI:RJIáZY�æI?KH�YºH�J W :PJ W EIH
ãIâ�Yµä ñ CX?ºêXH�?�Y W >L<BêDY�ç

õ'C1å1:RJF:Rå1: ��H W EFH�CSQLH�?KEIHt>LAIY\:RJ�YºEF>@?K:PJIáFëNã£C W E ñ CL?KêLH�?KYo<�CNCLæ£H�?B> W HÂ:PJ W EIH�H�ÿDH�<�âIö
W :PCLJ3C@é W EIH³é¥CLâF?
Y W H�æFY 4 YµH�H�G(:PáFç ��6¾çIõÌEIH�:=ADH�>�:=Y;>LYoé¥CXOROPC ñ Y �D>@é W H�?
>1<�CLå1å1CLJ3:RJI: W :=>@O
Y W H�æ¼ë W EIH ñ CL?KêLH�?=$ ñ : W E.H�ÿI<�HtYºY'C@éIOPCX>LA�Y W >L? W Y W EIHoYºEF>L?º:PJIá
Y W H�æ ñ EI:ROPH W EIH\:PADOPH ñ CL?KêLH�?
&1Y W >@? W Y W EIH�<�CXæZä%CLJIHXçDø�CX?ºêXH�? &É<�CLæI:PH�Y W EIH�Y W >L<BêDY\é¥?ºCXå $%:PJ W EIH�é¥CXOROPC ñ :PJIá.CX?KAIH�?��
W ?B>@:PObë¬EIHt>@æe>@J�AÊOPCD<�>@O·Y W >X<Bêcç¼õÌEIHÉORCD<�>@O·Y W >L<Bê�<�>@J CLJFORäôã£H#<�CXæI:PH�A >Sé W H�? $�îFJF:PYºEIH�Y
: W Y�YºEF>@?K:RJFá#Y W H�æ¼çcì;é W H�? W EIH.YºEF>L?º:PJIá#Y W H�æ'ë+$+<�>@J�EFH�OPæ &É:PJ W EFH.<�CXæNä8Y W H�æ'ë�:Ré�: W³ñ >XY
JIC W äXH W <�CXJF<�OPâFADHtA¬çIè W <�CLæI:PH�Y W EIH�Y W >L<BêDY W C &1ãIâ W :PJô>�?ºH�QLH�?KYºH�CL?BADH�?tçDõÌEI:PY�Yº<BEIH�å1H
EF>LY.æI?KCSQLH�A W CÊã£H%H�þ#<�:RH�J W ã�Ht<�>LâFYµH8: W >�QLCX:PAFY�YµCXå1H#âFYºH�OPH�YKY�QS>@?K:=>@ãIOPH�Y�<BEFH�<BêDY�>LJFA
ORCD<BêDY�ç�G�:PJF>LOROPäLë ñ CX?ºêXH�? $%?KH W âI?ºJ�Y W C#: W Y�à·?KCLOPCLá1H�ÿDH�<�â W :PCLJ ñ EI:POPH ñ CX?ºêXH�? &1H�ÿDH�<�â W H�Y
W EIH�:PJFY W >@OPOP> W :PCLJ%Y W H�æ8>LJFA#?KH�Y W >L? W Y\>.JIH ñgW >LYºê1é¥?KCLå W EFHÂ?KH�<�H�J W OPäÉ:RJ�Y W >@OPORHtA ñ CL?Kê£çZèjé
å�Ht>@J ñ EI:PORHXë ñ CX?ºêXH�?,$#ãF>X<Bê W ?K>X<BêDY W CÉ>1YºEF>@?KH�A%JICDADHLëI: W EF>LY W C ñ >L: W âIJ W :PO�&.îFJF:PYºEIH�Y
: W Y;:RJ�Y W >@OPOP> W :PCLJ+Y W H�æ+:RJ3CL?BADH�? W CÉ>�QLCX:PA%æ�CZYºYº:RãFORH�âIJFAICL:PJIáÉC@é(Q�>L?º:=>@ãFORH�ãI:PJFAD:PJIáXY�ç

� �������t��� �S���t¡�	�
S� � �����
�t���

���������������������������������������������������������������������������������������������������������������������������������������¢ ¢
� ���L¦t¤S¨�� ����������¡S¨L��¨S�È�t��¦�� � 	S��¨L��¡���	S������¦S¨ �����t¡
	�

¢ ��������	S������¦S¨
����������¢
����	��@��¡�� ��¨���¦ � ��¦��È¨���	S��
��
¢ � ��¦����
��	�¦��
¢ � 	S��¨L��¡�� ����	��@��¡�� � ���g�t���t¡�	�
¢ ���S����	��L��¡��

�
��� ������¢

¢ � ��¦���
�����	�
e��¨�	S���!�
" ��
�¦��È��¡ ����¦�� ��¨���¦�� ¢
¢ ��������������	����
����������¢
� 	S��¨@��¡�� ��¡X��¨
	�
�
�	�¨L�t��¡������t¡�	�
 ¢
¢ #��S�¾¡X��¨
	�
�
�	�¨L�t��¡���¢
$ 	S���e¨@�%�S�@��
����&��'��@��¤S¨L����¡ � 	S��¨L��¡��È����	���� �����t¡�	�
¢ ¢
$ 	S���S¨��
	S��� ¨S�e����	����t� ¡L�����&� (¾¡X��¨
	�
�
�	�¨L�t��¡���¨���¦
� 	S��¨@��¡��e����	���� ������¡�	�
 ¢
¢ #�������������	����
����������¢
¢ $ 	S���ó¨@�)�S�@��
t������'��@�¾¤S¨L�t��¡
¢ ¢

����� ±�*£± Õ@{LnZ»µ¶Xuw}�nZp�Å¾��ywp�}�nZv�½DsKybÆ�sBsBn,+�s.-��L�Xuwp�nZ��yw¶Zs;vx¶Z��uwp�nZ�³Æ(}�uwË��Xuw}S»BsKvxvB�

013 : #���3 ���6��� �������5�0/ 7�� �

à·?KCLOPCLá�æI?ºCXáL?B>@åÉYoâFYºH W EIH�<�â W ãIâF:RO W :PJ¼ë21Bë W C#AD:=Yº<�>@?BA8âFJIJIH�<�H�YKYº>L?ºä#>LO W H�?KJF> W :RQXH�Y�ç 
 J
W EIHôC W EIH�?#EF>LJFA¬ëkCX?µöjæF>L?K>LOROPH�OÌH�ÿDHt<�â W :RCXJ�å1Ht>@JFY W EF> W#ñ CX?ºêXH�?BY1å1>�ä áLCe>@EFH�>LA >LJFA
H�ÿDH�<�â W H ñ CL?Kê W EF> W�ñ :POPOkO=> W H�?�ã£H#æI?KâIJIHtAÈãZä <�â W ç 
 JIH8Yº>�äDY�:PJ W EI:=Y.<�>LYºH W EF> W�W EFH
ñ CX?ºêÉ:=Y � � ����� ��
�� �43�� ç

�k>@æ 
 ?�<�âI?º?KH�J W ORä�:Rå1æIOPH�å1H�J W Y�>ôYº:Rå1æIOPHÉå1H�<BEF>LJI:PYºå é¥CX?�<�â W ç�õÌEFH ñ CX?ºêXH�?�H�ÿDH�ö
<�â W :RJIáe<�â W ë�å.âFY W áLC âIæ�:RJ W EIH W ?ºH�H8âIJ W :RO;: W ?ºHt>L<BEIHtY�H�: W EIH�? W EFH3?KCNC W <�â W <BEICX:P<�H



æ�CX:RJ W CX?�>É<BEICL:=<�H�æ£CL:PJ W�ñ : W E ñ CL?KêLH�?KYoH�ÿDHt<�â W :RJIáÉOPH�é W ãI?B>@JF<BEIHtY�çDø EF:ROPH�áXCL:PJIá1âIæô: W
å1>�ä�îFJFA ñ CL?KêLH�?KY(:PJÉãI?B>@JF<BEIHtY W C W EIH�?K:PáLE W ç@èjé¼YºCFëX: W YºH�J�AIY W EIH�å >�Yµ:PáLJ�>@OI:PJDé¥CL?Kå1:RJFá
W EIH�:R?�ãF?K>LJF<BEIH�Y�E�>�QLH1ã�H�H�JÈæI?KâIJIHtA¬ç¼ø EIH�Je?ºHt<�H�:PQN:RJFá+YºâF<BEe>+Yµ:PáLJ�>@O|ë ñ CX?ºêXH�?BYÂå.âFY W
ãF>L<Bê W ?B>L<Bê W C W EIH�YºEF>@?KH�A8æF>L? W C@é W EIH W ?ºH�H�>@JFA3ã£H�<�CXå1H³:=ADOPH ñ CX?ºêXH�?BY\>LáX>L:RJ¼ç

ð
C W H W EF> W > ñ CX?ºêXH�?·åÉ>�ä�JIC W ã�H�>@ãFORH W C.<�CLå1æIOPH W H³>�<�â W :Ré W EFH�?KH�>@?KH ñ CL?KêLH�?BY�:PJ
ORH�é W ãI?B>@JF<BEIHtY�ëI>XY W EIH�ä8<�>@J W EIH�åÉYµH�ORQXH�Y;æI?KâIJIH W EIH�<�âF?º?KH�J W <�â W çFèxJ W EFH�YºH�<�>LYºH�Y�ëDCLJFH
Yº>�äDY W EIHÂ<�â W·ñ >LY�OPH�é W � ��� ������� çXèxJ �k>Læ 
 ?tëSæ�H�JFAD:PJIá�<�â W Y·>@?KHÌCLJIOPä�H�ÿNHt<�â W H�A ñ EIH�J1>LORO
ñ CX?ºêXH�?BY W C W EIH.ORH�é W îFJF:PYºE W EIH�:P?ÂæF?º:PQS> W H ñ CX?ºê3>@JFAôãF>L<Bê W ?B>L<Bê8:RJ W C W EFH.æIâFãIOR:=<�æ�>@? W
C@é W EIH W ?ºH�HLçDè W
ñ :PORO W EIH�J+ã£H W EIH�:R?;?KH�Yºæ£CLJFYº:RãF:ROP: W ä W C#<�CXJ W :PJZâFH W EIH�YºH�<�â W Y�ç

õÌEIH.H�ÿD:PY W H�JF<�H1C@éo<�â W Y�>@JFA Yµæ£H�<�âIO=> W :PQLH ñ CL?Kê3:PJ W EIH W ?KH�H1>@O=YºC3> �£Ht< W Y�YK<BEIHtADâIORö
:RJIá�ç�ò�âFYºH8:På1æIORH�å1H�J W YÉ>�YµCXæIEI:=Y W :P<�> W HtA Y W ?B> W H�áLä W C >�QXCL:=AÈH�J W H�?º:PJIá ñ CX?ºêXH�?BY�:RJ W C
Yº<BEIHtADâIOP:RJFá ñ CX?ºêÊ:ré W EIH�?KH#:=Y�JICLJIöjYºæ�Ht<�âIO=> W :RQXH ñ CX?ºê >�QS>@:POP>LãIORHôù �Sýjç�GFâI? W EIH�? ñ CL?Kêô:PY
Y W :ROPO¼JIHt<�H�YKYK>@?Kä W C1åÉ>@êLH��k>Læ 
 ?
ADH�>LO¬H�þ#<�:PH�J W ORä ñ : W E W EI:=Y;êN:RJFA8C@é ñ CL?Kê£ç

� � �¼Ú��BÛ·Ú�!�	�ØÂÞ�� � � 	 -ºÝ 	(ÙIßwÛkØ

õÌEIH�H�QS>@OPâF> W :PCLJ+C@é �k>@æ 
 ? ñ >XYÌæ�H�?µé¥CX?ºå1H�A3CXJ+>ÉYºEF>L?ºHtA8å1H�å�CX?ºä%æF>@?B>@OPORH�O¬åÉ>L<BEI:PJIHLë
>#MNâIJ�MNæ�>@?B<t[\H�J W H�? 
���� � ñ : W E �ÉæI?KCD<�HtYºYºCL?BY�ë 
 �@üÉò 	oä W HtY;C@é�åÉ>@:PJ�å1H�å1CL?Kä8>LJFA+>
Wwñ C8ORH�QLH�O�<�>X<BEIH.YºäDY W H�å+ç¬õÌEIH.YºäDY W H�å ñ >LYÂ?ºâFJIJI:PJIá3MNâFJ 
 M��Iç üFç£õÌEIH�åÉ>L<BEI:PJIH ñ >XY
C W EFH�? ñ :PYºH�:PADOPH ñ EI:PORH�ã£H�JF<BEFå1>L?ºêN:PJIáFç

ì�JNâIå.ã�H�?ÉC@é�ã�H�JF<BEIåÉ>@?Kêóà·?KCLOPCLá�æI?KCLáL?B>@åÉY�<�CXå�å1CXJIORä âFYµHtA W Ce>LYKYµHtYºY�C W EIH�?
æF>@?B>@OPORH�O¼à·?KCLOPCLáÉYºäNY W H�åÉY ñ H�?ºH�âFYºH�A W C#>LYKYµHtYºY)�k>Læ 
 ?tçFì
OPO'ã£H�JF<BEFå1>L?ºêDYoîFJ�A�>@OPO W EFH
YµCXORâ W :RCXJFY\é¥CL? W EIH�æI?KCLãIOPH�å+çDò�âIO W :PæIOPH�YµCXORâ W :RCXJFY;>@?KH�<�CLå1æIâ W H�A W EI?ºCXâIáLE��º>Lâ W CXå1> W :=<
ãF>L<Bê W ?B>L<BêN:PJIá�CXJ#é§>L:ROPâI?KH���>Sé W H�?
>.YºCLOPâ W :RCXJ8EF>XYoã�H�H�J3é¥CLâIJ�A¬çDø�H�å1H�>XYµâF?ºHtA W EFH W :På.ö
:RJIáZYÉ>@JFA Yºæ�H�H�ADâFæFY1é¥CL?%H�>L<BE�ã£H�JF<BEIåÉ>L?ºêcë·<�CXå1æF>@?KH�A �k>@æ 
 ? � Y1æ�H�?µé¥CX?ºåÉ>@J�<�H ñ : W E
W EF> W C@é¼ò�â�YµHXëX>@J�AÉ>@JF>LORä ��HtA W EIHÂæF>@?B>@OPORH�OF>L< W :PQN: W :RHtY W C�:PADH�J W :Ré¥ä�æ£C W H�J W :=>@O£YµCXâI?B<�H�Y·C@é
CSQLH�?KEIHt>LA¬ç

� ��3 � ��>�	9�+��! � : ����!���: 	

õ'C1æIâ W;W EIH�æ£H�?ºé¥CL?Kå1>LJF<�H�?KH�YºâIO W YÌ:PJ3æ£H�?BYºæ�Ht< W :PQLH ñ H³îF?KY W <�CXå�æ�>@?KH"�k>Læ 
 ? � Yoæ£H�?ºé¥CL?ºö
å1>LJF<�HXëI<�CXJDîFáLâF?ºHtA ñ : W E+CLJIH ñ CL?KêLH�?�ë ñ : W E W EIH�æ£H�?ºé¥CL?KåÉ>@JF<�HÂCLé.�k>@æ�àk?ºCXORCXá�CLJ W EFH
Yº>Lå�H�å1>X<BEI:PJIHLçZø�H ñ CXâIO=AÉH�ÿDæ£H�< W �k>@æ 
 ? W C.ã�H³YµOPC ñ H�? W E�>@J �k>Læ¼ç �k>Læ 
 ?kå.âFY W âIæDö
AI> W H W EIH·OPCD<�>LO ñ CX?ºê�ORCZ>LA³?ºH�áL:=Y W H�?të�<BEIH�<Bê
é¥CL?'YºEF>@?K:PJIá;YµCXOR:=<�: W > W :PCLJFY¬>LJFA³é¥CL?¬ãF>X<Bê W ?B>L<BêZö
:RJIá+å1H�YKYK>@áLHtYÂAIâIH W C�<�â W CXæ�H�?K> W :PCLJFY�ë¬>@JFA�æ�H�?µé¥CX?ºå YºåÉ>@OPO W HtY W Y W C+QLH�?º:Ré¥ä ñ EIH W EIH�?
W EIH�ã£C WµW CLå�öjå�CZY W JICDADH�:=YÌYµEF>L?ºHtA#CX?oæF?º:PQS> W HXçDè W;ñ >XYké¥CXâIJFA W EF> W �k>@æ3:PYoCLJ+>�QLH�?K>LáLH
û��
	7é§>LY W H�? W EF>@J �k>Læ 
 ?�ç

õ�>LãIORH�û
æI?KH�YºH�J W Y W EIHÂæ�H�?µé¥CX?ºåÉ>@J�<�H;C@é �k>Læ 
 ? ñ : W E#å.âIO W :PæIORH ñ CX?ºêXH�?BY�ç@õÌEFH W >LãIOPH
æI?ºHtYµH�J W Y W EIH�H�ÿDH�<�â W :PCLJ W :På�HtYÌ:RJ3å1:ROPOP:PYºH�<�CLJFAIY�ëNé¥CL? W EIH�ã�H�JF<BEIåÉ>@?Kê#æI?KCLáX?K>LåÉY�ë ñ : W E
Yµæ£H�HtADâIæFYk?ºH�OP> W :PQLH W C W EIH�û ñ CL?KêLH�?�<�>LYºH;áL:PQLH�J1:RJÉæF>L?ºH�J W EIHtYµHtY�ç@õÌEIH�H�ÿDH�<�â W :PCLJ W :Rå1H�Y
<�CL?K?KH�Yºæ�CXJFA W C W EIH�ã£H�Y W;W :På�HtY;CLã W >@:PJIHtA8:PJ�>1YµH W CLéoû	��?ºâIJ�Y�ç

õÌEIHô?KH�YºâIO W Y#YºEIC ñ W EF> W �k>@æ 
 ?8:PY%H�þ#<�:PH�J W :PJ H�ÿDæIOPCL: W :PJIáóCX?µöjæF>L?K>LOROPH�OP:PYºå+ë�áL:PQZö
:RJIá�H��£Ht< W :RQXH1Yºæ£H�H�AIâIæFY�CSQXH�?�H�ÿDH�<�â W :PCLJ ñ : W E �wâFY W CLJIH ñ CL?KêLH�?�ç¬õÌEIH#÷ZâF>LOR: W äôC@é W EFH
Yµæ£H�HtADâIæFY·>X<BEI:PH�QLHtA.AIH�æ£H�JFAIYkYµ:PáLJI:Rî�<�>@J W OPä�CLJ W EIH
>@å1CLâFJ W CLé£æF>L?K>LOROPH�OP:=Yµå :PJ W EIH;æF?ºCLö
áL?B>@å ã£H�:PJIá�H�ÿDH�<�â W HtA¬ç�õÌEIH%æI?ºCXáL?B>@åÉY�:PJ W EIH%îF?BY W áX?ºCXâIæ¼ë �6���
��� � ë�� ����� ����� � ë � 
�� ë



����� ª Ï ® Ò���� Ò ®
	 Ï ®�«
� ® Ò�� ®�¯ � « � � * � 
 �

�X�ZÅBÅB��s �¾�@� ���S� �X� �����  §�S� �t�+- �@� �@���1 ¿�L� ����- ��� �����  ��L� ����- ��� ����*  ��@� ����- �������t�� ¥�L� ��� -
*�`|ÄS�XsBsBnZv �L� ����� �@� �����  §�S� �t�+- �t� �t���1 ¥�@� *t�+- �@� � *t�  §�@� *�� - �@� �,*��  ��L� ��� - �@� �@� *  ��@� ��� -
¶Z��� ��� ����� �L� *��t�1 j��� *t�+- �L� �����  ¥�@� �t�+- �@� �t���1 §�@� ����- �@� ���L�� ��L� �X� - �@� ���S�� ��@� ����-
��»B�Z½DsBv ��� �t� * �L� �S���1 j��� *�*+- �L� �
�t�1 ¥�@� *��+- �@�r�B�L�� §�@� ��*�- �@�r�����  ��L� ��� - �@���B�S�� ��@���¾��-
��`|ÄS�XsBsBnZvµ� ��� ���t� �L� �����1 j��� �t��- �L� ���t�1 ¥�@� ��*+- �@� ������ §�@� ����- �@�r�¾� *  ��L� ��*�- �@���B�+*  ��@���¾��-
��`|ÄS�XsBsBnZvB� �@� ����� �L� ���t�  §�S� �t�+- �L�����¾�1 ¥�@� �L��- �@� ���t�  §�@� �t��- �@� ���t�� ��L� �t� - �@� ������ ��L� �t� -
nXvx}�uxy �S� ����* �t����*L�+ j��� �t��- �L� ����*1 ¥�@� ���+- �@� �L�t�� §�@� �t��- �@� �t���1 §�@� *t��- �@� �L���� ��L� �t��-
vx�����¾� �@� ����� �L� �����  j��� *���- �L���¾���1 ¥�@� ����- �@�r�¾���  ¿�X����� - �@�r���¾�  ¿�X� ��� - �@���t���� ¿�X� ����-
�L½D�����¾� �@�r����� �L� � *�*1 j��� ��*+- �L� �����  §�S� ����- �@� ���t�  §�@� ����- �@� ���t�  §�@� ����- �@� ���L�� §�@� ���+-
�L½Z�����¾� �@�r�B�t� �L� ��� *1 j��� �t�+- �L� �t���1 §�S� �t�+- �@� �t�t�� §�@� �S� - �@� �t�t�� §�@� ����- �@� ���t�  §�@� �t� -
� �@��� �t��� �¾�L� ���t�1 j��� *t�+- �@� �����1 ¥�@� *t�+- �@� ����*  §�@� �t��- �@� ���L�� ��L� �t��- �S� �����  ��@� �@� -
ikq�sKuµ����s  j�t� ���+-  ¥�L� ���+-  ¿�L� ���+-  §�S� �t��-  ��@� ��*+-

� ¯Zª�� Ï �Z±D² ���D´\u·sK¸LsB»B�Lywp�}tn.ywp���sBvk��nN�.vx�DsKs¾�X�X�ZvB�

 ���+* ��� ë"! ���1� ���,� ��# >LJFA$! ����� ����� �
% ëZEF>�QLH;?B> W EIH�?·O=>@?KáLH;YºH�>L?K<BEÉYºæF>L<�H�Y�ëL>@JFAÉ>L?ºH W EIH�?ºH�ö
é¥CL?KH�>Lå�H�JF>@ãFORH W C W EIH�H�ÿDHt<�â W :RCXJ�CLé\<�CZ>@?BYµH�ö|áX?K>L:RJIHtA W >LYºêDY�çcõÌEI:=Y�áL?KCLâIæ�YµEIC ñ YÂQLH�?ºä
áLCNCDA�Yµæ£H�HtADâIæFY�âIæ W C � ñ CL?KêLH�?BY�ç�õÌEIH\Yºæ£H�H�AIâIæFY�>@?KHkY W :PORON?KH�>LYºCLJ�>@ãIOPä�áXCZCDA�é¥CX? W EIHo:RJDö
W H�?Kå1H�AD:=> W HÌáL?KCLâIæ¼ëSæF?ºCXáL?B>@åÉY � � 1 � � >@JFA � �'&�%)( çXGICX? W EIH;O=>LY W áL?KCLâFæ¼ë ñ : W E�æF?ºCXáL?B>@åÉY
��*  &�%*( >@JFA � *,+-&�%*( ë W EFH�Yµæ£H�HtADâIæFYo>@?KH;?B> W EFH�?·æ£CNCL?k>LJFA1ORH�QLH�OFC �3QLH�?ºä�÷XâF:P<BêNOPäLçXõÌEFH
å1>L:RJ�?KH�>XYµCXJ%é¥CX? W EF:PY W CÉCD<�<�âI?
:=Y W EFH�QLH�?ºä8ORC ñ W >XYµê8áL?B>@JNâIO=>@?K: W :RHtY\æF?ºHtYµH�J W :PJ W EFH�YºH
æI?ºCXáL?B>@åÉY�ç

è W :=Y�:RJ W H�?KH�Y W :PJIá W EF> W :PJ�æI?KCLáX?K>Lå �6���
��� � ë	�k>@æ 
 ?(CXã W >L:RJ�Y(YºâIæ£H�?ºö|OP:PJIH�>L?(Yºæ�H�H�ADâFæFY�ç
õÌEI:PYÂ:=YÂæF?ºCXãF>@ãIOPä+ADâIH W C%OPC ñ H�?�å1:=YºYÂ?B> W HtY�ëc>LY W EFH W C W >LO(<�>L<BEIH.Yµ: ��H�:RJ�<�?KH�>LYºH�Y ñ : W E
W EIH�JNâIå.ã�H�?;C@é�æI?ºCD<�H�YKYµCX?KY�ç

./�
: � 2 �
�"! � �"	��

MN:RJ�<�H"�k>@æ 
 ?\:PYoãF>XYµHtAÉCLJ W EIH�Yº>Lå�HÂH�JNQN:R?KCLJFå�H�J W å1CNAIH�O¬>LY W EF> W âFYºH�A%ãNä W EIH�ò�âFYºH
YµäDY W H�å : W :=YÌJF> W âI?K>LO W EF> WÌñ H�<�CLå1æF>L?ºH�<�âF?º?KH�J W �k>@æ 
 ? � Yoæ£H�?ºé¥CL?KåÉ>@JF<�H ñ : W E W EF> W C@é
ò�âFYºHÂCXJ3>�Yµ:På1:RO=>@?ÌYºH W C@é'ã£H�J�<BEIåÉ>@?KêÉæI?ºCXáL?B>@åÉY�çLø H³â�YµHtA W EIH�ADH�é§>LâIO W <�CLå1æI:POP> W :PCLJ
��>@áZY¼é¥CX?(ò�â�YµHoâIJFADH�?�MDèº[ÌM W âFY�ëS>@JFA.>@O=YµC W EIH;ADH�é§>@âIO W æ�>@?B>@OPORH�OLH�ÿDHt<�â W :RCXJ�æF>L?K>Lå�H W H�?KY�ç
õÌEIHoòôâFYµHoQLH�?KYº:PCLJ�:=Y W EIHÌCLJIHo>�QS>@:POP>LãIORH ñ : W E1MDèº[ÌM W âFY�àk?ºCXORCXá
?ºH�ORHt>LYºH �@æ�üIçSð
C W H W EF> W
ò�âFYºHkâIJFAIH�?�MNèº[ÌM W â�Y�:=Y(>
å1CL?KHkåÉ> W âI?KH\YºäNY W H�å+ët>LJFA�:På�æFORH�å�H�J W Y'é¥âIJF< W :RCXJF>@OP: W ä W EF> W
:PY
Y W :POPO¬OP>X<BêZ:PJIá1:PJ �k>Læ 
 ?tç

èxJ W >LãIOPH 
 ñ HoYºEIC ñeW EIHÌæ�H�?µé¥CX?ºåÉ>@J�<�HkCLé£ò�â�YµH\é¥CL? W EFHo?KH�é¥H�?º?KH�A.YµH W CLé�ã£H�JF<BEFå1>L?ºê
æI?ºCXáL?B>@åÉY�ç �k>@æ 
 ?(ã£H�JFH�î W Y'é¥?KCLå W EIHoé§>LY W H�?(ã�>LYºHkæ£H�?ºé¥CL?Kå1>LJF<�HoC@é �k>@æ¼ëS>@J�A�åÉ>@JF>LáLHtY
W CÉCLã W >@:PJ+>@ã£CLâ W 
�� 	7ã£H WµW H�?
H�ÿDH�<�â W :PCLJ W :På1H�YÌCLJ�>1Yº:RJIáXORH�æI?KCD<�HtYºYºCL?tç

MNâI?KæI?º:=Yº:RJIáXORäXë W EIH�?ºHtYµâFO W Y\>LOPYºC�YºEIC ñ W EF> W �k>@æ 
 ?\CXã W >L:RJFYoã£H WºW H�?
Yºæ£H�H�AIâIæ%?B> W :RCZY
W EF>LJ ò�âFYºH ñ : W E W EIH3:RJ�<�?KH�>LYºH#:PJ W EFH8JNâIå.ã�H�?.CLé ñ CX?ºêXH�?BY�ç¼õÌEI:=Y�:PY W EFH8<�>XYµH%H�QLH�J
W EICXâIáLE �k>@æ 
 ?ÂEF>LY³ã£H WµW H�?�ãF>XYµH.æ�H�?µé¥CX?ºåÉ>@J�<�HLç£ø H�YºâIæIæ£CXYºH W EI:PY³å1:PáLE W >8æI?KCLãIOPH�å
ñ : W E W EIH�ADH�é§>@âIO W æF>@?B>@å1H W H�?BYoâFYºH�A3:RJ+ò�âFYºHLç



����� ª Ï ® Ò���� Ò ®
	 Ï ®�«
� ® Ò�� ®�¯ � « � � * � 
 �

�X�ZÅBÅB��s ���S������� �L� ���t�1 j��� ����- �L� �����1 ¥�@� ���+- �S� �����  ¿�X� ���+- �S� ���t�  §�@� ����- �S���B���  §�@� ����-
*�`|ÄS�XsBsBnZv �@� � *t� �@� ���t�1 j��� *���- �t�����¾�1 ¥�@� ����- �@� � *t�  §�@� ���+- �@� ���t�  ��L����� - �@� ���t�  ��L� *�� -
¶Z��� �S� ����� �t� �t�t�1 j��� �t��- �L� �t���1 ¥�@���t��- �@� �����  ¿�X� *t��- �@� �����  ¿�X� *t��- �@� ���t�  §�@� ���+-
��»B�Z½DsBv ���r�B�t� �L� �
�t�1 §�S� ����- �L� ���t�1 ¿�L� ����- �@�r�B�t�  ��L� ����- �@�r���t�  ��@� ����- �@�������  ��@� ����-
��`|ÄS�XsBsBnZvµ� ��� �t��� �L� � *t�1 j��� *��+- �L� � *t�1 ¥�@� ���+- �@� �����  §�@� �t��- �@� �����  §�@� �t��- �@� �t���  ��L���B�+-
��`|ÄS�XsBsBnZvB� �@� ����� �L� �,*t�1 j��� *t�+- �L�����t�1 ¥�@� �t��- �@�r�¾���  ¿�X� ����- �@�r���¾�  §�@� �t��- �@���¾�t�  §�@� ����-
nXvx}�uxy �S� �t��� �t� �����1 j��� �t�+- �L� �@�¾�1 ¥�@� ����- �@� �����  ¿�X� ��� - �@� �S�¾�  §�@� ����- �@� �S���  §�@� ��*�-
vx�����¾� �@� ����� �L� ���t�1 j��� ���+- �L� �����1 ¥�@� ����- �@�r�����  ¥�L� *��+- �@�r���t�  ¿�X��� *�- �@�������  ¿�X� ��� -
�L½D�����¾� �@�r��*t� �L�����¾�1 j��� ���+- �L� ���t�1 §�S� �t�+- �@� �����  §�@� �t� - �@� �����  §�@� �t� - �@� �����  §�@� �t� -
�L½Z�����¾� �@�r���t� �L� � *t�1 j��� ���+- �L� ���t�1 §�S� ����- �@� �����  §�@� � *�- �@� ���t�  §�@� ��� - �@� �����  §�@� � *�-
� �t�S� ���t� �¾�L� �����1 j��� ����- �@� �t���1 ¥�@� �t�+- �S� �@�¾�  ¿�X� ����- �L� � *t�  §�@� ��*�- �L� �����  §�@� ����-
ikq�sKuµ����s  j�t� �t��-  ¥�L� ����-  ¿�L� ����-  ¿�L� *t�+-  §�S� ����-

� ¯Xª�� Ï �F± Á��Xvxs�sº¸XsK»B�Xywp�}tn�ywp���sBv·��nZ��vx�DsBs¾�L�Z�ZvB�

� � 2��
# #���# � ����
������ �;� ���;�42�	����
!"	

èxJ W EF:PYÌYºH�< W :RCXJ ñ H�H�ÿD>Lå1:RJIH W EFHÂQS>@?K:PCLâFYo>L< W :PQZ: W :PH�Y W EF> WoW >LêLH�æFOP>X<�H�ADâI?K:RJIá5�k>@æ 
 ? � Y
æF>@?B>@OPORH�OIH�ÿDHt<�â W :RCXJ¼çXèxJÉæ�>@? W :=<�âIO=>@? ñ H W :Rå1H�A W EIHÂQ�>L?º:PCLâ�Yk>L< W :PQN: W :RHtYk> ñ CL?KêLH�?�å1>�ä�ã£H
:RJNQLCXORQXH�A ADâI?K:RJFá�H�ÿDH�<�â W :PCLJÈ:PJeCL?BADH�? W C�EIH�OPæóADH W H�?Kå1:RJIH ñ EF:P<BEeCLé W EICXYºH#>L< W :PQZ: W :PH�Y
>@?KH�<�>@âFYº:PJIá�>1ADHt<�?KH�>XYµH�:PJ3æ£H�?ºé¥CL?KåÉ>@JF<�HLçDõÌEIH�åÉ>@:PJ+>L< W :RQN: W :PH�Y W ?K>X<�HtA8>L?ºH �

�/2 ��#���>�� W :På1H�Yµæ£H�J W :RJ3à·?KCLOPCLá�H�ÿNHt<�â W :RCXJ¼ëZ:RJ3QLH�?º:Ré¥äN:RJIá ñ CX?ºêZöxYµEF>L?º:PJIá�?KH�÷ZâIHtY W Y\>LJFA
:RJ+êXH�H�æF:RJIá W EIH ñ CX?ºêZöjORCZ>LAÉ?KH�áX:PY W H�?ÌâIæ£AF> W HtA¬ç

� ��� 2�

	�� W :Rå1H�Yºæ�H�J W YºH�>L?K<BEF:RJIá.é¥CL?
>�ãIâ�Yµä ñ CX?ºêXH�?tç
� 	"� 2����">�� W :På1H�Yµæ£H�J W :PJ W EIH�é¥CXâI?;æIEF>XYµHtYÌC@é W EIH ñ CL?KêZöjYºEF>@?K:PJIá�æI?KCD<�H�YKY�ç
� � �$� � �;2

�� W :Rå1H#Yºæ�H�J W :PJÈCLã W >@:PJI:PJIá3>3JIH ñ >LO W H�?KJF> W :RQXH�é¥?KCLå >+YºEF>@?KH�AÊJICDADHLç'è W

:RJ�<�OPâFADH�Y
ãF>L<Bê W ?B>L<BêN:PJIá W C W EF> W JICDADH�>@JFA8OPCN<BêN:PJIá W CÉH�JFYµâF?ºH�å�â W âF>LO¬H�ÿI<�OPâFYº:RCXJ¼ç
79�����³:PJF<�OPâFADHtY W EIH W :På1H³Yºæ�H�J W :PJ W EIH³H�ÿDH�<�â W :PCLJ8C@é�>.<�â W :PJ W EFH³YºEF>@?KH�A#?ºH�áL:PCLJ%>LJFA

W EIH W :Rå1H W CÉå�CSQXH W C#>@JIC W EIH�?ÌJICDADH ñ EIH�JFH�QLH�?
>1<�â W CXæ�H�?K> W :PCLJ W >@êXH�YÌæIO=>L<�HLç

õ�>LãIORH ��YµEFC ñ Y W EIHÂæ�H�?K<�H�J W >LáLH;CLé W EIH�H�ÿDH�<�â W :PCLJ W :På1HÂYºæ�H�J W :RJ%H�>L<BE#>X< W :RQN: W ä�é¥CX?
Wwñ C�ã�H�JF<BEIåÉ>@?Kê1æI?KCLáL?B>@åÉY�ëLCXJIHÂ:PJ W EIH³EI:PáLEDöjæF>@?B>@OPOPH�OP:PYºå <�O=>LYKY\>LJFA W EIH³C W EFH�?Ì:RJ W EFH
å�HtAD:PâIå�ö|æF>L?K>LOROPH�OP:=Yµå <�O=>LYKY�ç£õÌEIH�æ£H�?B<�H�J W >@áXH�Y ñ H�?KH W >LêLH�J+é¥CL?Â>%JNâIå�ã£H�?ÂC@é ñ CL?KêLH�?BY
?K>LJIáL:PJIá�ã�H Wwñ H�H�JÈû�>@JFA � ñ CX?ºêXH�?BY�ç

õÌEIH·?KH�YºâIO W Y'YºEIC ñ W EF> W�ñ EIH�J W EFHkJNâIå�ã£H�?(C@é ñ CL?KêLH�?KYc:PJF<�?KH�>XYµHtY W EIHkæ£H�?B<�H�J W >@áXH�C@é
W EIH�H�ÿDH�<�â W :PCLJ W :På1H�Yºæ�H�J W CLJ W EFH�� ��
�� � � >@JFA � � 
�� ����� >L< W :PQZ: W :PH�Y�EF>�QLH W EIH�ãI:PáLáXH�Y W
:RJF<�?ºHt>LYºHLç�õÌEI:=Y.E�>@æIæ£H�JFY�ã£H�<�>@âFYºH8CLé W EFH3:PJF<�?ºHt>LYºH�Aó<�CLå1æ�H W : W :PCLJ é¥CL?�îFJFAD:PJIá ñ CX?ºê
ñ EI:P<BE3åÉ>@êXH�Y ñ CL?KêLH�?BY·áXH W Yºå1>LOROPH�? W >LYºêDYo>LJFA3<�CLJ�YµHt÷XâFH�J W OPä#:PJF<�?KH�>XYµH W EIH³é¥?KH�÷ZâIH�JF<�ä
ãZä ñ EI:=<BE W EFH�ä EF>�QLH W C YºH�>L?K<BE�é¥CL?8JIH ñ ñ CL?KêcçkõÌEIH�:RJF<�?ºHt>LYºH�A <�CXå1æ�H W : W :PCLJ >LOPYºC
å1>LêLHtYÌé¥CL?ÂâIJIH�ÿDæIOPCL: W HtAô>@O W H�?ºJ�> W :PQLHtY W C%ã�H�Yµ: W âF> W HtA+å�CX?ºH.>@JFA+å1CL?KH�:PJ W EIH�YµE�>@?KH�A
æF>@? W C@é W EIH W ?ºH�H ñ EF:P<BE3:RJ�<�?KH�>LYºH�Y W EIH
	 � � ��� 1 �32 >L< W :PQZ: W äLç

õÌEIH#æ£H�?B<�H�J W >@áLH%C@é W EFH%H�ÿDHt<�â W :RCXJ W :På�H3Yµæ£H�J W H�ÿDH�<�â W :PJIá W EIH8<�â W æF?ºHtAD:P<�> W H#:PY
å�:PJI:PåÉ>@O|ëI:RJ�AD:P<�> W :RJIá1å1:PJI:RåÉ>LO¼CSQLH�?ºEIHt>LAIY ñ EIH�J3H�ÿDH�<�â W H�A3:PJ+æF>@?B>@OPORH�Obç



� ��� ª Ï ® Ò���� Ò ®
	 Ï ®�«
©�°t­ ��� � ­ Ð � � * � 
 �

� ����� � Ï
�¬uw}t��}t� �B�t�L� ��� *�*@� *t� * *L� ��� *�*L� ��� *�*@� ��� *��L� �t�
ÕLsB��uw»µ¶ �L� �t� �@� �t� �L����� �L� ��� �@� �L� �L� �t�
ÕL¶Z��uwp�nZ� �L� �t� �@� �t� �L����� �L� ��� �@� ��� �L� ���
� sKyx`��+}�uwË �L� �t� �@� �@� �L���¾� �L����� �@�r��* �L� ���
_(�Xy �L� �t� �@� ��� �L� �t� �L� �t� �@� ��� �L� �t�
« �
�¬uw}t��}t� �B�t�L� ��� *��S� ��� ���L� �@� ���X� �
� ��*@� �t� ���L� � *
ÕLsB��uw»µ¶ �L� �t� �@� �@� �@� ��� �t�t� ��� �¾�@� ��� ���L� ���
ÕL¶Z��uwp�nZ� �L� �t� �@� ��� �@� ��� �¾�L����� �¾�@���B� �¾�@� ���
� sKyx`��+}�uwË �L� �t� �@� �@� �@� �@� �L� �t� �@� �@� �L� �t�
_(�Xy �L� �t� �@� ��� �L���¾� �L� �t� �@� �t� �L� ���
� ¯Zª�� Ï #I± �+}�uwËtsKuwvk��»Kywp�q@pzywprsKv\�L�Xuwp�nZ�³sK¸LsB»B�Xywp�}�n��


 JIH%æ£CXYKYµ:PãIOPH8H�ÿDæIOP>LJF> W :RCXJeé¥CL? W EFH3ADHt<�?KH�>XYµH8CLJ W EIH3>Lå1CLâIJ W C@é
æF>L?K>LOROPH�OP:PYºå :PY
YµEIC ñ JÉ:PJ W >@ãIOPH ��çZõÌEF:PY W >LãIORH³YµEFC ñ Y W EFH³>�QXH�?B>@áLHÌJNâIå.ã�H�?\CLé W >LYºêDY·H�ÿNHt<�â W H�A%ãZä�CLJFH
ñ CX?ºêXH�?
>@J�A W EIH.>�QXH�?B>@áXH³Yº:���H�C@é·> W >XYµêcç£õÌEIH�Yº:���H�C@é·> W >XYµê3åÉ>�ä%ã£H�ADH�î�JIH�A�>XY W EFH
>�QLH�?B>@áXH�JNâIå.ã�H�?;C@é�áLCX>LOPY 4 W EF> W :PY � 
���� :PJFY W ?KâF< W :RCXJFY76oH�ÿDH�<�â W H�A ñ : W EI:PJ W EF> W;W >LYºêcç

����� ª Ï ® Ò��-� Ò ®
	 Ï ®�«
� � * � 
 �

� ���	� � Ï
Ã£��vxË@v � �S�¾� ������� ������� �t� *�� �t�L�B�

���
�
 � �Dsºu�yµ��vxË ���@�¾�t��� ���t� *�� ��� �t� ���
« �
Ã£��vxË@v � ��� �¾��� ����� ���t� ���t�

���
�
 � �Dsºu�yµ��vxË � *���� �¾��� ��� �t� ��� ���

� ¯Zª�� Ï *�± i\q�sKuµ���ts;n@�Z�Â½DsKu�}�~¬yµ��vxË@vk��nZ��� ��
�
 prnXvjyxuw�Z»Kywp�}�nZv·�DsKu·yµ��vxËD�

õÌEIH W >@ãIOPH�<�OPH�>L?ºOPäÉYµEIC ñ Y W E�> W :RJ�<�?KH�>LYº:PJIá W EIH�JZâFå�ã£H�?ÌC@é ñ CX?ºêXH�?BYkADHt<�?KH�>LYºH�Y W EFH
áL?B>@JNâIO=>@?K: W ä1C@é W EIH�>�QS>L:RO=>@ãIOPH³æF>@?B>@OPORH�OR:=Yºå3çIõÌEFH�<�CLJFYºH�÷ZâIH�JF<�H³C@é W EF:PY;:=Y W E�> W
ñ CL?KêLH�?BY
?ºâIJÉCXâ W CLé ñ CL?Kê�å1CX?ºH
÷ZâI:=<BêNORä1>@JFA W EIH�?KH�é¥CX?ºH W EIH�>X< W :PQN: W :RHtY·?KH�O=> W H�A W C ñ CX?ºê�YºH�>L?K<BE'ë
ñ CX?ºêÈYµE�>@?K:RJIáô>LJFAeáXH WµW :RJFá ñ CL?Kê ñ :POROoã�Ht<�CXå�H8å1CL?KH#:Rå1æ£CL? W >LJ W :RJ W EIH8H�ÿDH�<�â W :PCLJ¼ë
<�>@â�Yµ:PJIá3CSQLH�?KEIHt>LAIY W C3:RJ�<�?KH�>LYºHLçcè W :=Y W EIH�?ºH�é¥CL?KH.JIC�YºâI?KæI?º:=YºH W EF> W�W EFH�æ£H�?ºé¥CL?KåÉ>@JF<�H
é¥CL?�ã£H�JF<BEFå1>L?ºê�æI?KCLáL?B>@åÉY�YºâF<BEó>LY �,
����	� �'��� � 
��
� ADH�áX?K>XADH�Y�Yº:RáXJI:Rî�<�>LJ W ORäÊé¥CL?�O=>@?KáLH�?
JZâFå�ã£H�?BYÌC@é ñ CX?ºêXH�?BY�ç

� $�Û\Ø�Þ -µÝ �NßwÛkØ �

ø�H1EF>�QXH.æI?KH�YºH�J W H�A �k>Læ 
 ?të¼>@JÊCX?µöjæF>L?K>LOROPH�O�à·?KCLOPCLá%YºäDY W H�å ã�>LYºH�A�CLJ W EIHÉH�JNQN:P?ºCXJDö
å�H�J W <�CXæZäN:PJIá1å1CNAIH�O|ç�õÌEIH�YºäDY W H�å E�>LY;áXCZCDA+YºH�÷ZâIH�J W :P>LO'>@JFA3æF>L?K>LOROPH�O¬æ£H�?ºé¥CL?KåÉ>@JF<�H



CLJ%>�OP>L?ºáXH�YµH W CLé¼ã�H�JF<BEIåÉ>@?Kê1æI?KCLáL?B>@åÉY�ç@è WÌñ >XY\>LãIORH W C�>L<BEI:PH�QXH�H�ÿI<�H�OPORH�J W Yµæ£H�HtADâIæFY
é¥CL?�>LæIæIOP:P<�> W :RCXJFY ñ : W E�<�CZ>@?BYµH�ö|áX?K>L:RJFH�A
æ�>@?B>@OPORH�OR:=Yµå�>@JFA�: W æ£H�?ºé¥CL?KåÉY¬ã�H WµW H�? W EF>LJ�ò�âFYºH
é¥CL? W EFH#>@æIæIOP:=<�> W :RCXJFY ñ : W Eeå1H�AD:PâIåíæF>@?B>@OPORH�OR:=Yºå3ç¼õÌEFHÉáLCNCDAÊæ£H�?ºé¥CL?KåÉ>@JF<�H ñ >LY�>LOPYºC
H�ÿDæIO=>@:PJIH�A�ãNä W EIH.é§>L< W�W EF> W é¥CL?³å�CZY W ã�H�JF<BEIåÉ>@?KêDY �k>@æ 
 ?ÂYºæ�H�JFAIY³: W Y W :Rå1H.å1>L:RJFORä
H�ÿDH�<�â W :PJIá1?ºHtADâF< W :PCLJFY;>LJFA3JIC W åÉ>@JF>LáL:PJIá1æF>@?B>@OPOPH�OP:PYºå+ç

9;H�<�H�J W OPäLë ñ H#E�>�QLHÉH�ÿ W H�JFADHtA��k>@æ W CÊH�ÿDHt<�â W H W >LãIORHtAÈORCXáL:=<1æI?KCLáL?B>@åÉY�ç¬ø�H3>@?KH
JIC ñ ñ CX?ºêN:PJIáôCXJ >LA��wâ�Y W :RJIá W EFH �k>Læ 
 ?�YºäDY W H�å W CÈYºâIæIæ£CL? W æF>L?K>LOROPH�OoH�ÿDH�<�â W :PCLJ C@é
YµâF<BE W >LãIOPH�A3ORCXáL:=<³æI?ºCXáL?B>@åÉY³ùrû 
Dë�û��Sýjç

� � �7�'Ú �'Ø�Þ�� �

�t������i
��Á8�ti\��pX��nZ�Â�
���
��uw��vxvx}tn��NaZ�Z���L�¬uw}t��}t�
��nN��Õ@»º¶Xs¾�X�X��prnX�;´o�·`b�¬��uµ������sB��p�vx�gprn�Á��Zvxst�
�����
	���� � ��
���� ��
�� ������� ��
 ��� + � � ��
�
 	 
 +�������� ����� 
�����l£��*1 ���-� ���S�"!S�����@lF^ÌsB»�����*�*t�@�

�@�����Xi
�NÁ8�Zi\��pF��nZ�.�
���
��uw��vxvx}tnF�(Ã�¶Xs
Á��Zvxs
ik�Z�Luw}���»µ¶.yw}�´o�k`b�¬��uµ������sB�£�¬uw}t��}��X�#���$�
	���%
� � ��
���� ��
�� ������� ��
 ��� + � � ��
�
 	 
 +�������� ����� 
&����l�� *1 §� -� ���� *'!N�����@l�ik�Xu¾�F� *�*��L�

�L�����Zi��DÁ8�Dik�rp£��nZ�������
��uw��vxvx}�n��\ÕL»µ¶ZsB�X�Z��p�nZ��ÕL�DsB»B�X�r��ywp�q�s �+}�uwË.p�n%Á��XvxsÂ��nN�1�csºux~=}�ux`
����nZ»Bso�\sBvx�X�zywvB�(���$�
	���� � ��
���� ��
)� ������� ��
 ��� + � � ��
�
 	 
 +�������� ����� 
�����lI�S�+ ���-ºlN^ÌsB»��F��*�*t�@�

�X�
i
�1%(s¾���X��}tnSy¾lXÕI�ZÁ8�X�o������nFlZ��nN���c�NÕ@ÅBsKuws¾�Lp¿��ÕL»µ¶Zs¾�L�Z��p�nZ��´\ux`b�¬��uµ������sB��prvx� p�n1ik�Xuw}�uµ�
Æ·pzyw¶�yw¶Xs %�uwp�vjyw}t�cÕL»µ¶Zs¾�L�Z��sKu¾�¼hbn,++*-,#.0/21 354�lNf $;_�ÕD�DÕ@�Xuwp�nZ��sKux`76�sKuw�r���XlZi\�Xu¾�I��*�*L���

�@�
i
�X_����r�XsºuxÆ�}S}@�1��nN���c�XÕ@ÅBsKuws¾�Lp¥�¼ÕL»µ¶Zs¾�L�Z��p�nZ�³´\ux`b�Z��uµ���r��sB��p�vx�Íp�n�ik�Xuw}�uµ��!³yw¶Zs;Á1��nZ»µ¶X`
sKvjywsKuoÕL»µ¶Zs¾�L�Z��sKu¾�¼h|n8� 
 .0+91 :;3�lZ�Z���tsKvk�L� *'!S���t�@lFfFprvx½D}�n�l�"t�ZnXs³� *���*L�DÃ�¶Zs�Á�hjÃó�¬uwsBvxvB�

�L��Á8��_(}�uxuwsKpR�@l·a(��ÕLp���qt�@l���nN�<6���ÕD��_(}�vjyµ�L��Ã�¶Zs%Õ %�i= (>¼¸L�X�r}�pzywprnX�Ê´\uxyw¶Z}��t}tnZ����pzy|{�p�n
i $o^o`|´o�Ê�¬��uµ�����rsK�FÕ@{LvjywsB��vB�Xh|n?��. +#@(1 3�A�l��c}�uxy "tsCBIsKuwvx}�n�lL´o»Ky¾�X� * *��@�SÃ�¶Zs\Á�hjÃ��¼uwsBvxvB�

�@�
f¼�t^Ì������vBl�6Â��ÕI�S_(}tvjyµ�@l��
�t�ksBp�vBlS��nN�³�
��ikÅBsBq�sB�X}X�ED�* +GF � 	��$1 �IH ��
�J5	 � �KJ�,E	&�'	���	�� ��	
L � �$� ��
 ��_(sBnSyxuw}��Ls;h|nL~=}�uw�NM��ywp�»¾���Z��monXprqtsKuwvxpr�Z�t�Ls
�X}³�c}�uxyw}Xl�� *���*L�

�L� � � � �X�Xyµ�@l0���Fi
��Á8��i\��p¿lcÁ8�£_���uw�rvxvx}�n�l£��nZ�3Á8�+Oosºuw��sBnZsB��p��R�L}X�Â�¬��uµ�����rsK�(>¬¸LsB»B�Xywp�}�n
}�~¼�¬uw}t��}t���¬uw}t��uµ����v" Ni�ÕL�Luwq�sK{I�'Á1��u¾��� * *��L�(�¬uwsB��pr��p�nZ��ux{P6�sKuwvxp�}�n��

*L� � � � �Z�Xyµ�#��nN� %\� "��B{@��uµ������nF��iknN���z{Lvxp�v³}�~;´\ux`§�N��uµ������sB�E>¬¸XsK»B�Xywp�}tn�Á�}@�LsB��vB�N* 
 L
Q�� � � � � �C��
���� � ���.+�������� ����� 
&����. � ����� � �;	 � lc�¾�  ¿�+-� �t� *'!��t���Ll£ÕLsK���I� * *t�L�

�B�L�;�k}t�r��nN�R�
��uw��vxvx}�n��R*TSU
V�XW +Y	��&�"��� � � � ��	[Z\,]%V^ � � ��
�
 	 
 +#��� 
 ���_@�` � �
	 � �8�¼¶Z^Íyw¶ZsKvxprvBl
Ã�¶Xs;�\}¾{@���Ih|nZvjywpzyw�LywsÌ}�~'Ã£sK»º¶XnZ}t��}���{SlNÕ@yw}S»µËL¶X}t���1lZÁ1��u¾�F� * *��@�

���t�I>��£f��ZvxË#��nN�%sKy¾�c�����¥��Ã�¶Xs�i\�Luw}�uµ�1´\ux`§�Z��uµ������sB���¼uw}���}t�8Õ@{LvjywsB�1�Âh|nRa H 
 @(1 :5:tl��N���tsBv
�@� *'!@�t���L�Dhj_�´ÌÃolDÃ£}�ËS{S}Xl $o}�qD�F� *t���L�

�¾�@�;�
�L�\}S»µ¶N�@lXa(�DÕ@pr��q��LlX��nZ�P6��NÕD�Z_(}tvjyµ�L�(´on.i\�X�Z�z{LprnX��´\ux`b�¬��uµ������sB��prvx�Íyw}�Ã£��½Z��s¾�P>'q����z`
�Z��ywp�}tnXvB�'h|n<Q+. +21 3�A�lZf�sB�Xq�sBn�l %�sB���tp��Z�1l�"t�Z�z{#� * *��@�

�B�L�;�
�L�\}S»µ¶N�@lNa(�NÕLp���q��LlZ��nN�?6Â�ZÕI�N_(}tvjyµ�@�(´\ux`|�¬��uµ������sB��p�vx��Æ·pzyw¶Zp�nÉÃ£��½Z��p�nZ�L�'h|n +0*Yb-.I1 353�l
n@�X�³½DsKu\���t�S��prn�f $Ì_�ÕIlX�N����sBv;�¾���'!N�¾�@����ÕL�Xuwp�nX�tsKux`76'sKuw�r���XlF� * *t�@�

�K�X�
aXsKuwnN��nN�X}�Á8�Ii��DÕLp���qt�@�-*Y�c� � ^ 
 	 � 	���� � ��
����d���2Z��C% + � � ��
�
 	 
 +#��� 
 ���e��� � bU
 � ����
�fC���
	�J
@�W � ��	�J_L[	 � ����`c*Y� ��W�
&�
	 �C������	º� �'¶X^�yw¶XsBvxp�vBl'^ÌsB�Xy¾�c}�~Ì_(}t���Z�LywsKu�Õ@»Bp�sBnZ»Kstl¼monXprqD�¬}�~
Á1��nZ»µ¶ZsBvjywsºu¾lDÕ@sB���F� * *t�L�

�¾�@�;�
�FÕ@prnZ�Z��¶N�L��Ã�¶Xs³^Ì¶Z��uw����ÕL»µ¶ZsB�X�Z��sKuY!É^ÌsºÀNnZpzywp�q�s³ÕL»µ¶Zs¾�L�Z��p�nZ��p�n3ik�Xuw}�uµ��}�n+Á��X��ywpz`
�Luw}S»BsBvxvx}�u�i·uw»º¶Xp�ywsK»Kyw�Xuwst�ZÃ£sB»µ¶��t�\sK�D}�uxy¾l�^ÌsB�Xy¾��}�~�_(}t���Z�LywsKu�ÕL»KprsKnZ»BstltmonXprqD��}�~ %'uwprvjyw}��¿l
$\}�qI�I��*�*L���

���L�;^Ì��q@pr�dO��c^³� ����uxuwsKn��#ikn�i\½Xvjyxuµ��»Ky³�¼uw}���}t�#h|nXvjyxuw�Z»Kywp�}tnÊÕ@sKy¾�#Ã£sK»º¶XnZp�»¾���&$o}�yws.����*@l
Õ@�\h'h|nSywsKuwnZ��ywp�}tnZ���¿lNÕLsB�F����*t�t�@�


