
HAL Id: inria-00074936
https://inria.hal.science/inria-00074936

Submitted on 24 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Analysis of functions with a finite number of return
values

Paul Zimmermann

To cite this version:
Paul Zimmermann. Analysis of functions with a finite number of return values. [Research Report]
RR-1625, INRIA. 1992. �inria-00074936�

https://inria.hal.science/inria-00074936
https://hal.archives-ouvertes.fr


������� �� ��� 	
�������	�����
����	�������	�������������������	��

�! #"�$&%'$)(*$���+,$&%.-/ 0+21
354 	 4,68704:9;687#4

4  <�� #=>- 9@? +,$&%.A0( 4
4 $ 4  B��(C$D- ? +,$&%.A0( 4

�
- ? +2%E 4�3F4�G -/1E( 6H4 +2(
	�- 6 A0( 4  6 -I( 9 $

J�KMLNKPORQTS
UWVIORSTXZY 4 � 7#4 "; #+8[\� 4,3F4^]

_ 9 +` 6H4
� �4 1aK.bdc�OTefX2g�hTXiSTSjOTO

k l�mnmpo�qsrut vnw k w�x�yzw�q{x|y}w

��~aORhT�2S

���8�^�/�&�����<���
�{�D�E�D�&�0�������������E���,���:�������8���D�����:���E�� 

�D�¢¡n£�¤ ��E�¥�E���8�E�¦�E�¤�

§©¨ §«ª¢¬ ¢®T ¯±° °�² ¨ ³Z´}®T¯±¨ 
µ ®,´}¶ § °�®H¨ ®R´}· ¨ ² ¸ ¹<·�º ¯<°

º\·»´}² º\¨ ¼�§«ª�² ·½

L�+`(F1¥¾¿�!À À ��	�À �����

_ �4HÁ09 % 4,9 O,g2g2�



§����������
	���������������
	���������	���� � � ��	��"! �#��$ %&!(')����'*!(�
�+',�

- ������!.�

/"0�132"4658797�:�;<7�0�=3=9>

?�@BADC�E�F3GHCJILKNMD2O0QPRP.S�TUTV13=WMDXR5YSH=6P[Z\58X<]^0`_6=35YXR:�=a137�b6:�;.S�Tc;<:�XR13;<= dH0�2813:ePf5gP[h�:D_6=3:ehiS�dJ:�;
MDSQ7�b35Y=60jX<SH;<5O0j2WPkXR;<16MDX<13;R:�Pml"n�:po3;RS�dJ:�XR]60�X*XR]q:(Mr]W0j;s0QMDXR:�;R58te0jXR5YSH=�SjTuMDSQ7�bq58=60�XRSH;<5O0�2vPwXR;<16MDXR1q;R:�P"bax
Pk1WMr]�0fTV1q=6MDXR5YSH=�5gP,:�yJ135YdH0�28:�=aX�XRSz0�Pw:�XcS�T*{Q;s0�7�7z0j;�o3;<Sah�16MDX<58SH=WPD|}0�=6h~Z�:[Pw]3S�Z�]3S�Z�XRS#h�:�;<58dJ:
XR]q:�Pk:zo3;<Sah�16MDX<58SH=WPfTV;RSQ7�XR]3:zb6Sah�x�SjT(X<]3:�TV13=6MDX<58SH=�l^��= XR]3:�_6:�2Oh�SjT�0�13XRSQ7z0jX<5OMz0�dJ:�;s0�{H:#M�0QPk:
0j=W0j28xqPk5gPD|vX<]35OP�;R:�Pw1328X(0�282YSjZ�P�XR]3:[16Pw:[SjT�TV13=6MDX<58SH=WPD|vZ\]35gMr]#7z0j�J:eP,X<]3:�h�:�P<MD;R5Yo3XR5YSH=`S�T�0�28{HSQ;R5YXR]37zP
7�SQ;R:c=60�XR13;�0j2u0j=6hzPw7z0j2Y28:�;�l

§��+�����~�u! ��! �,��$ �i��!(�~	����! $ �.�9!����+! �+! �J�������
	������ ��
����$ %�'*! � ��	��+! - ����!.��'\�

���� A������� I���=�h��:D_6=35YXc13=3:9MD2O0QPRPw:�h�:.TVSH=6MmXR58SQ=6PcSHo��:�;s0j=aX�Pk13;�h�:eP�PwXR;<16MDXR1q;R:�PcMmSH7�b358=60�XRSQ58;R:ePD|
XR:�2828:�yJ13:[Ms]60Qy�13:cTVSQ=6MDXR5YSH=�0�1q=`:�=6Pw:�7�b328:c5Y7z0j{Q:c_6=35�l(��=�h��:�79SH=aXR;R:�yJ13:(2O0�M�0j;s0QMDXq�:�;R5OP<0jX<58SH=+h�:
PkX<;R16MmXR13;<:�PcMDSQ7�b35Y=60jX<SH5Y;R:�P*o60�;(h�:[X<:�282Y:�P
TVSH=6MmXR58SQ=6PU:�PwX��:�yJ1358dQ0�28:�=aXR:9�0�2g0�h�SH=q=\�:�:[ha:[o3;RSah�1WMDXR5YSH=6P
hv� 13=3:�{H;s0�7�7z0�58;R:¡|j:�XuSH=�5Y=6h�5OyJ13:�MDSQ7�7�:�=aX}SHbqXR:�=35Y;�MD:�P"o3;RSaha16MDXR5YSH=6Pp�0�o60�;RX<58;�h�:�2O0(h*�:D_6=q58XR5YSH=9h�:
2O0[TVSH=6MDX<58SQ=}l.¢p0j=6Pc28:�M�0Hha;R:�h�:�2��£0�=60j2Yx3Pw:[:�=�7�S�xJ:�=3=q:(0j13X<SH7z0�XR5gy�13:�hv�£0�28{QSH;R5YXR]379:�PD|¤MD:.;q�:�Pk1q28Xs0�X
0j1qXRSH;<5OPw:¥2¦�§13X<582Y5OPR0�XR5YSH=�h�:�TVSQ=6MDX<58SH=WPD|�MD:zyJ135�;R:�=6h�2O0`ha:�PRMD;<58o3X<58SQ= h�:�P�0j28{QSH;<58XR]q7�:�Pco3281WP.0j5gPa�:�:9:�X
MDSQ=6MD5OPw:Jl

¨�©VªB«¬©O�®J«}¯�°w±D²�³k´Q°�¯m²jµV¶<®3·m¸j¹<ºD»\¼J³\½v¾�³w¿V´HÀRÁ�ÂOÃ�µ�Às´Q°�³RÄwÅ�Æ}¾jÇÈ¿"µÉ³w¿V³<Àrµ¦°É¾�Ê}Às¿�ËQÀsµÉ¶VÇÌÀsÍ£Í£Ác¿V²�ËjËQ¯DµV¶V³RÎ.Ï�Ác¶É¾�³�Ð6ÑDÒ
Ó «¬©OÆ#©É©�ÔvÀs¿ÉÇÕ°"«¬³w¿V³<Àrµ¦°É¾("°�¶VÇ£¯m´j¿ Ó µV¯DÖmµ¦Àr×�¯rØq¶É¾�³�Ð6½`²�´QÎ�³kµB°�¯m´�¶Vµ�Àm°�¶"ª}¯HÅ6»mÙm·Dº\Â8Ë�µV¯RÚ�³<°�¶�u¼a½}Û"Ü(ÄkÅ

Ý



� �������	��
�� �������������
����� ��
���� � ����
 ��! �	��" #�!%$&��'$(!%����$)�

* ��� �+!,�

-,.0/�132547686:9<;=68.0>�>(?
@BA�CDC(EGFGC(H0I�IBJ�A0I�F)AKHML�ANI�F(AKHOLQPRF

S�T0UWVQXZY<[\V
]�^`_badcec0f\ghgji�k<^ml7nofdk<cDp�noleq3aBr<k�noles)k i�tvuhsWwRf\g�wesWlei�wekvxyay_zi�sQcKnbcR{�smr<k�sQ{|fyx=sWwR^mfdtvu�nzk<a}lefd~

w7nbaZ_�c�lewei<^mlei�wesQc�����s���wef\xds�leq<a}l�leq�s�^`q<a\w�a=^mlesWw7no�Qa\l7nofdk3f}g�^mf=t�u�nok<a\l`fdw7nbaZ_�c7lew`i<^mlei�wesQc�u���c7i<^`q
avg�i�k<^ml7nofdk�nbc)sQ�di�nox\aZ_osWk l�lef�a,c7sWl(f}gR�dw�a\t3t,a\w���wef�{�i<^ml7nofdk<cW�Na\k<{�p�s�c7q�f\p�q�fyp�lef�{�sWw�nzx=s
leq�sQc7s���wef�{�i<^ml7nofdk<c�g�wefdt�leq�s,u<f�{���f\g(leq�s,g�i�k<^ml7nofdkN����k�leq�s,r<sm_b{�f\g�a\i�l`fdt�a\l7nb^,aZxdsWw�a\�ds
^Wadc7s�a}k<aZ_o��c�nbcW�Kleq�nbc5wesQc7i�_ol3aZ_�_of\p(c5leq�s,i<c7s3f}g�g�i�k<^ml7nofdk<cW�0p�q�nb^`q�t�a\�dsQc)l`q�sM{�sQce^mw�nz��l�nzf=k�f\g
aZ_o�dfdw7noleq�t,c�t3fdwes5k<a}lei�w�aZ_�a\k<{�c7t,aZ_�_zsWwZ�

�c:�xaZ*SH;�h3PZ �MmSH7�b358=60�XRSQ;R5O0�2}PwXR;R1WMDXR13;<:�PD|q0j13X<SH7z0�XR5gM�0�dJ:�;�0j{Q:(M�0HPw:[0�=60j2Yx3Pw5OPD|3{Q:�=3:�;�0jX<58=3{.TV13=WMDXR5YSH=6Pml

¡ ®"�z�u'*�`�������
	����
¢ 5Y=6MD:.n�:�{Qb3;R:�5YX��ÈP,o60�o6:�;O£ ÝQÝ\¤ |¤h�5¦¥¤:�;<:�=aXc0�13XR]3SQ;sPcXR;<58:�hzXRS�TVSQ;R7z0�285Yt�:(XR]3:�0j=60�28xqPk5OP�SjT�0j2Y{HSH;<58X<]37zPZ 
§�0j7zPw]60�Z�58=�]35OP�/ ]W¢©¨*]q:�Pk5gPv£«ª ¤ |N¬�SH]3:�=�0j=6h�U5gMr�J:�x®£°¯�|�± ¤ l�§\:�MD:�=aX"Z�SH;R�qP\0j;<:c7�SQ;R:pMDSH=6Mm:�;R=3:eh
58=�XR]3:�h�:�Pw58{H=[S�T�PkxqPkXR:�7zPvXR]60�X";R:e0j282Yxco6:�;kTVSQ;R7 0j=�²�³�´7µ�¶�²�´¸·�¹*0j=W0j28xqPk5gP5£«ºa| Ýy» |�¼ ¤ lu� =�XR]3:�o60j;<XR5gMD132O0�;
_6:�2gh�SjT�²�½=¾�¿m²\Àh¾M¹W²=Ád¾�0j=60�28xqPk5OPm| {Q:�=3:�;�0jX<58=3{[TV13=6MDX<58SQ=6P,]W0edJ:(o3;<S�dJ:�=zXRS�b :�0fdJ:�;Rx�16Pw:DTV132}X<SJSH2Â£°Ã ¤ l
Ä*;R5Y:ZÅ6xJ|Jo3;<SH{Q;s0j7�P
XR;�0j=6Pw2O0�XR:(58=aXRS[:�yJ160�XR58SQ=6P TVSQ;\{H:�=q:�;s0�XR58=q{.TV13=6MDX<58SH=WPvÆ�KU2Y{H:�b3;�0j5gMUKU=W0j28xqPk5gPv£ Ý ¯ ¤ÈÇ
XR]W0jX\MmSH=aXs0j5Y=�0�2826XR]q:U;<:�y�1q58;R:eh.58=�TVSQ;R7z0�XR58SQ=6P�TVSH;�0edJ:�;s0j{Q:�M�0HPw:(0j=W0j28xqPk5gPZÉa58=�o60j;<XR5OMm132O0�;�|aPkSQ7�:\Z*:�2Y2ËÊ
�a=3S�Z\=z0j=60�28xaXR5gM,X<]3:�SH;<:�7zP�{Q58dJ:�0�=z0HPwx�7�oqXRSHX<5OM*:\Ìao60�=6Pk5YSH=�S�TBXR]3:p0�dJ:�;s0�{H:pMDSJPwX\h�5Y;R:�MDX<28x(TV;RSH7 X<]3:
{H:�=3:�;s0�XR5Y=3{.TV13=6MDX<58SQ=6P%Æ¦KU=60�28xaXR5OM�KU=60�28xqPk5gP3£ Ý\Íd¤�Ç l
��=[XR]35gP�o60jo6:�;�|JZ*:\:\ÌaXR:�=Wh�XR]q:�KU28{Q:�b3;s0�5OM�KU=60j2Yx3Pw5OP�oq;RSaMD:�P<P"XRS(0cZ\5Oha:�;"Mm2O0HP<P"SjT¤o3;RSQ{H;�0j7zP�X<]60j=

XR]q:�SQ=3:[ha:�PRMD;<58b6:�h�5Y=Î£ Ý ¯ ¤ l�Ï`SH;<:�oq;R:�MD5gPk:�2YxJ|JZ*:�0j2Y28S�ZLXR]3:(16Pw:�S�TÂÆ�PwSH7�:p��5Y=6h�SjT Ç TV1q=6MDXR5YSH=6Pm|60j=6h
Z*:�Pw]3S�Z XR]60�XUX<]3:(;R:�Pw1328X<58=3{�o3;<SH{H;�0j7zP\PwXR5Y282}XR;�0j=6Pw2O0�XR:(58=aXRS�{H:�=q:�;s0�XR58=q{.TV13=6MDX<58SH=WPDl(¨*]35OP\;R:�Pw1328X\5gP
58=aXR:�;R:�PwXR58=q{3|Jb6:�M�0j1WPk:(58X\:�=W0jb32Y:�P
X<S[Z\;R58X<:�Pk7z0�2828:�;5Æ�0�=6h¥16Pw160j2Y28x�7�SH;<:(MDSQ7�o3;R:�]3:�=6Pw58dJ: Ç oq;RSH{Q;s0�7zP
XRS�ha:�PRMD;<58b6:�X<]3:#MDSJPwX[SjT 0j=�0�28{QSH;R5YXR]37+|¬TVSH;[:yÌ30�7�o328:�58= XR]3:�Ð}0j7�b¤h30=Ê¸ÑUo6Pw582YSH=�Êw��7�:�{J0#PkxqPkX<:�7�l
Ä*:DTVSQ;R:cZ�:�;<:�dJ:�0�2vXR]q:.0�587 S�T�XR]q5OP*o60�o :�;�|328:�X*16P�Òw16PkX�{H5YdJ:(0.b3;<58:DT h�:�P<MD;R5Yo3XR5YSH=�S�T�XR]35gP\PkxqPkX<:�7�l

Ó a}t�u�{�a\~ÈÔB�<c�n�_zf=k�~7Õ�t3sW� a�ÖÈfdw5c�not3��_o��×�ØNÙ)ÚDn¦c�a\k�adcec�nbc7lma\k l5c7��c7lesWtO��l`q<a\l�a}k<aZ_o� �WsQc�nzk�leq�s3aQx=sWw�a\�ds
^Wadc7s5c7fdt%s(p�sm_�_o~È{�smr<k�sQ{®^`_badc`c7sQc�f\gGay_z�=fdw7noleq�t�c)ÛÝÜ���Þ\ßÈ��à�f|{�sQc`^mw7nou<s�a}kMaZ_o�df=w7noleq�tO��fdk�s5p�w7nolesQc�a���wefd�=w�a\t

áeâ ¯m×cÀsÇ£´�³¤Î�³�ã ¯mÍ£²Q°�³<Àr²a®�ÔBÅ Ó ÅH¹<Ùmºj®m·m¸j¹<ºD»u¼�³u½v¾�³k¿V´QÀRÁ\½v³<Î�³7äaÅ Æ}¾�Ç£¿6µV³w¿É³<Àsµ�°É¾pÊ}Às¿ ËQÀsµÉ¶VÇÌÀsÍ£Í£Á�¿V²jË�ËQ¯DµV¶É³<Î\Ï�Á*¶V¾�³
Ð6Ñ Ó «}©OÆ`©V©}Ô¤Àr¿VÇÌ°"«}³w¿É³<Àsµ�°V¾�u°�¶ÉÇÈ¯D´�¿ Ó µV¯mÖDµ¦Àr× ¯sØ3¶V¾�³�Ð ½z²�´HÎ�³wµu° ¯m´�¶Vµ�Àm°�¶Bª¬¯QÅ6»mÙD·mº,ÂYË�µÉ¯<Ú�³<° ¶Bu¼�½}Û"Ü(ÄwÅ

Ý



nok�a�c7�hsQ^`n¦ay_���i�we�hf c7s�_ba\k��di<a\�ds,^WaZ_�_zsQ{������OÖÈ]B_o�dfdw7noleq�t��)sQce^mw�nz��l�nzf=k Ó a}k��di<a\�ds\Ú���à�q�nbc5��wefd�=w�a\t�^mfdk�~
l�aZnok<cv{�sQ^`_ba\w�a\l�nzf=k<c5g�fdwv{�a\l�a,l7� �hsQcW�0��wef�^msQ{�i�wesQcva\k<{�^mf=t3��_os	� nol7��t3sQadc�i�wesQcW��
 fdw5s	� a}t3��_osd��leq�s�c7sWl�
f\g�a}w7noleq�t3sWl7nb^,s	����wesQcec�nofdk<c3^mf=k<c7lewei<^mlesQ{�p�noleq�leq�s,nok l`sW�dsWw�c������=��l`q�s�u�nok<a\we��fd�hsWw�a\lefdwmc�������^mfdi�_b{�u<s
{�sQce^mw7nouhsQ{�nok�leq�s)gjf}_ _of\p�nok��,t�a\k�k�sWw��

V	�������! �WsWwef#"Bfdk�s$"B��_oi<c �%� "�l�nzt%sQc �&�('
�WsWwefh�(f=k�s  *)�+-,/. Ö0��Ú '
��_oi<cW�5l�nzt%sQc  1)�+-,�. Ö2�\Ú '

3 sWwesd��leq�s5�dsW��p�f=w�{ V	����� u<sW�}nzk<c leq�sÂ{�a\l�a l¸���<s5{�sQ^`_ba\w�a\l�nzf=k<cW��leq�sBr<w�c7lD_�nok�s�ceaZ��cRl`q<a\l�a\k,sm_osWt3sWk�l�f\g4�
nbc5smnoleq�sWw(57698;:�fdw�:=<46���fdw5leq�s?>�a\w`lesQc�nba\k���wef�{�i<^ml5f\gA@CB=D4E�a\k<{�l7p�f�sm_osWt3sWk�l�c f\gF���Na\k<{�c7f�f=kN�3à�q�s
c7sQ^mfdk<{�_ nok�s5{�smr<k�sQcA57698;:5a}k<{G:9<H6�a=c )�+-,�.(I ÖÈlesWwetvnok<aZ_bc�nok,i<c7i<aZ_<�dw�a}t3t�a\w�c Ú<f\g�c¸nz�WsJ���0à�q�s(a\lef=t�cH@7B=D4E
a\k<{�KHL	MN6OEÂa\wes�f\g�c�no�Ws��d��à�q�s(c�no�WsBnbc�a={�{=nzl�nzx=sd� l`q i<cKleq�s(c�no�Ws5f\gNa\kMa}w7noleq�t3sWl7nb^�s	����wesQcec�nofdk�adcD{�smr<k�sQ{,u �
leq�s(a}u<f\xds�_�nok�sQc�sQ�=i<aZ_bcRl`q�s�k i�tvuhsWw�f}g�a\lef=t�c�@CB=DHE a}k<{�K4L	M�6PE)nol�^mfdk�l�aZnok<cW�A
�fdw�s	�<a\t3��_osd��leq�s5c7sQ�di�sWk<^ms

@CB=DHE�KHL2M�6OE�57698�:GKHL2M�6OE�:9<H6�K4L	MN6OE(@CB=D4E�:9<H6Q:=<H6�KHL2M�6OEJ@CB=DHEQ:=<46G:=<46�:=<H6Q:=<46
c7l�a}k<{�cDgjf=w�l`q�sÂs	����wesQcec�nofdk�ÖR�(��Ö2�S��Ö`Ö2�A�T�\ÚU��ÖeÖ2�V�T�\ÚW�X�\ÚeÚ`ÚeÚ7�Y�d��p�q�f c7svc�no�Ws5nbcSZ �

à�fO{�sQce^mw7nou<s%leq�s3^mf c7l)f\g�a\k�aZ_o�dfdw7noleq�t���fdk�sÂp�w�nzl`sQc5c7fdt3sv��wef�^msQ{�i�wesQc)leq<a\l)wesQ^mi�w�c¸nzx=sm_z���df,leq�wef=i��dq
leq�sÂ{�a\lmaÂc7lew`i<^mlei�wesQcW�U
 fdwRs	�<a\t3��_osd��f=k�sÂ^mfdi�_b{�^mfdi�k lBleq�s(k�i�tvu<sWw�f}g� c7��t�uhf\_bc�leq<a\l�a\wesA[¸i<c�l�gjf}_ _of\p�sQ{
u��MaG��nzk�a\kOa\w7noleq�t%sWl7nb^5s	����wesQcec�nofdk�u �,leq�s)g�f\_�_zf\p�nok��\���N����w`f�^msQ{�i�wes

�0X^]N[9�;_a`NX���b ÖÈkc� � Ú '
T��Od4egf

[\Y<Uh� k ]7i
�WsWwef��Bg�fdi�k<{kjy�WsWw`f '
fdk�sY�Bgjf=i�k<{kjy�WsWwef '
��_oi<cmÖ�nÈ� [mÚX� T��Od4egflb Ö�n�Ú 'Jb Öm[mÚ �7fN_U'
l7not3sQc ÖÈ�WsWwef<� [mÚn� T��Od4egf gjf=i�k<{kjyfdk�s 'Jb Öm[�Ú �kfo_A'
l7not3sQc Ö�nÈ� [�Úp� T��Od4egflb Ö�n�Ú 'Jb Öm[mÚ �7fN_U'

�7fN_
�kfN_U'
q ��Y<U9`NX�� gjfdi�k<{kj\�WsWwef��J� ' g�fdi�k<{kj\fdk�sr��� '

�Èk�leq�nbc���wef�^msQ{�i�wesd�Rl`q�s [\Y<Uh�ts�s^s��7fN_ nok<c7lewei<^ml�nzf=k {=nbc7l7nok��di�nbc7q�sQc%u<sWl7p�sWsWk�{=nvuNsWwesWk�lv�dnok<{�cvf}g s	����wesQc7~
c�nofdk<cW��p�q�sWw`s5leq�s(�<a}lelesWwekw@CB=DHEox^LNy{zk|�r�_olesWwmc�aZ_�_�c7i�t�cW�OKHL2M�6PENx}57698;:ay{z7|Br�_olesWw�c�aZ_�_N��wef�{�i<^ml�c�p�q�f c�s�r<w�c�l
^mfdt3�hfdk�sWk�l�nbc���ha\k<{?K4L	M�6PENx�L�y{z7|)r�_olesWwmc�aZ_�_�wesWt�aynzk�nok�����wef�{�i<^ml�cW�

Ô)c�nok��3aZ_o�dsWu�w�aZnb^5a\k<aZ_o��c�nbcDwei�_osQc5Ûm��~ZßÈ�=leq�s(c7��c7lesWt:lew�a}k<c�_ba\lesQc�l`q�s���wefd�dwma\t�nok�lefv�dsWk�sWw�a\l7nok�� gji�k<^ml7nofdk >
sQ�=i<a\l7nofdk<cW�Rà q�sQc7sÂsQ�=i<a\l7nofdk<c�a}wes5leq�sWk®c�f\_oxdsQ{,u ��a3^mfdt%��i�lesWw�ay_z�=sWu�w�a3c7��c7lesWt a\k<{�p�s5�=sWl��

� ÖR��Ú  ���p� �����^���
ÜP� � ����ÖR��Ú  ���p� ���������

Ü � ��������� s

Ô)c�nok��Mc�nok��di�_ba\w�nzl7��a\k<aZ_o��c¸n¦c�Ûm���ZßÈ�hleq�s5])k<aZ_o� l�n¦^�])k<aZ_o� �WsWw5s	��lew�a=^ml�cDg�wefdt leq�sQc�sÂ�dsWk�sWw�a}l7nok��vgji�k<^ml�nzf=k<c5a\k
adc7��t3��lef=l7nb^�s	���<a\k<c�nofdkvf\g<leq�s�aQx=sWw�a\�dsR^mf c�lQ�Qq�sWw`sV�����k���|Ö � ��Ú<g�fdw0s	����w`sQcec�nofdk<c0f\g�c�no�Ws��0��à�q�s�nok�lesWwesQc7lesQ{
wesQad{�sWwBp�n�_ _0r<k<{Oa|t3fdwesÂ^mfdt%��_zsWl`s)nzk�lewef�{�i<^ml7nofdk�lefvleq�s�×�Ø Ù c7��c�lesWt nzk�Û°Þ\ßÈ�

¨*]3:�M�0joW0jb35Y2858X<58:�P"S�T"X<]3:����U�f2g0j=3{Q160j{Q:J|3Z\]35gMr]�5gP*:\ÌaXR:�=6Pw58dJ:�2Yx[h�:ePRMD;<58b6:�h�5Y= £ Ý ¯3|3Pk:eMDXR5YSH= Ý l�Ã ¤ |
0j;<:[o6SjZ�:�;kTV1q2":�=3SQ13{H]�XRSzha:�PRMD;<58b6:[;s0�XR]3:�;(MDSH79o328:\Ì9o3;RSQb328:�7�PD|62858�J:�Ä\0�=60HMs]}�£P\T¦0j7�SQ16PU7z0�XsMs]�b6SdÌ

¨�©8ØH��Ç£¿uÀ,¿V³w¶"¯sØ¤°�¯D×\Ï�Ç£´QÀs¶É¯mµÉÇÕÀrÍQ¿É¶VµÉ²Q°�¶V²jµV³w¿R®a¶É¾�³�ÂO°�¯m²j´�¶ÉÇ£´�Ö�Ä¬Öm³w´�³kµ¦Às¶ÉÇ£´�Ö\ØY²j´Q°�¶VÇ£¯D´(¯sØH��Ç£¿U�
Â��DÄW�T�p�	�h���9� � �Ì®
Ê}¾�³wµÉ³��h�9��Î�³k´�¯m¶É³w¿B¶É¾�³�¿VÇ �w³ ØY²�´Q°�¶ÉÇ£¯m´aÅ ©8Ø�¡~Ç£¿BÀ*Ë�µV¯�°�³<Îe²�µV³*¶V¾QÀr¶B¶�Àh¢m³k¿}ÇÈ´jË�²�¶V¿�Ç£´J�p®j¶V¾�³�ÖD³w´�³wµ�Às¶ÉÇÈ´jÖ*ØY²�´Q°�¶ÉÇ£¯m´.ÂY¯rØ
°�¯D¿V¶¦Ä*Às¿É¿V¯�°�ÇÌÀs¶É³<Î[¶É¯£¡&ÇÈ¿S¤�¡*Â��DÄ��t�p�	�h�G¤�¡S¥§¦/¨h�9� � � ®3Ê}¾�³kµV³�¤/¡S¥§¦/¨�Ç£¿�¶É¾�³p° ¯m¿V¶*¯sØ}¶V¾j³�³{©mÀrÍÈ²HÀs¶VÇ£¯D´�¯rØa¡^¯D´ª¦HÅ
Æ}¾�²�¿}¶V¾j³ À	©D³wµ¦ÀrÖm³�°�¯D¿V¶B¯rØo¡~¯h©m³wµ}Ç£´�Ë�²j¶V¿}¯sØ3¿VÇ �w³�«�ÇÈ¿v¿VÇ£×UË�Í£Á¬¤�¡k�®}�U�Ê}¾j³wµV³¯	(Î�³k´�¯m¶É³w¿B¶É¾�³�°�¯�³0°p°�Ç£³w´�¶B¯rØo�  Ç£´
¶V¾j³uÆ6ÀRÁ�Í£¯mµv³7ä�ËQÀs´j¿VÇ£¯m´c¯sØN¯�ÀrµV¯D²�´QÎ����#ÙjÅ

¯



o3;<SHb32Y:�7 £��3|�§,:�o6SQ;RX Ý Ã ¤ l�Ä*1qX"58=�PkSH79:\M�0QPk:�Pm|HXR]3:\oq;RSHbq28:�7 h�:�P<MD;R5Yo3XR5YSH=�b :eMDSH7�:eP¬dJ:�;<x(58=aXR;R5gM�0jX<:�58=
�ª�A�6|30�28XR]qSH13{Q]`58X�P�TVSQ;R7�132O0�XR5YSH=�5Y=`0�=z16Pk160�2"MmSH7�o31qXR:�;�2O0j=q{H160�{H:.5gP,:e0HPkx¡l ¢ 13o3o6SJPw:�TVSQ;U:\Ìq0j79o328:
XR]W0jX�|�0�7�SH=q{�0j2Y2�0j;R5YXR]379:�XR5gM.:\Ì�oq;R:�P<Pk58SQ=6P�S�TpPk5Yt�:�� 58=���|"Z�:�Z�0j=aX.XRS��a=3S�Z Z\]60�X[o3;RSQo SQ;RX<58SH=
]60�dJ:�0j=9:�dJ:�=[dQ0j2Y13:Jl*��=3:�ÆÉXR:eh�58SQ16P Ç PkSQ2813X<58SQ=�Z*SQ132Oh[b6:UX<S.Z\;R5YXR:p0j=p���U�.{H;�0j7�7�0j;�TVSQ;
:�dJ:�=�0j=6h
Sah3h�:yÌ�o3;<:�PRPw58SQ=6PZ �0�=�Sah3h�:\Ìao3;<:�PRPw58SH=�5OP�TVSQ;*:\Ìq0j7�oq28:*:�58XR]q:�; Ý |aSH;�XR]3:pPk137 S�Tu0j=�:�dJ:�=[:\Ìao3;R:�P<Pk5YSH=
0j=Wh�0j=�Sah3h`SQ=3:J|6SH;�XR]3:�o3;RSah�1WMDXcSjT�XwZ*S�Sah3h`:\Ìao3;<:�PRPw58SH=WPDl�KU=`:e0HPk5Y:�;�Æ�0j=Wh`7�SH;<:�=W0jXR1q;s0j2 Ç Z�0�x
Z*SQ132Ohzb6:�X<S�Z\;<58X<:[0[b SJSQ28:�0�=`TV13=6MDX<58SQ=��	��
�������¤|�0�=6h¥X<]3:�=#16Pk:(XR]q5OP*TV13=6MDX<58SH=z5Y=¥SQXR]3:�;Uo60�;RX�PUSjT
XR]q:.o3;<SH{H;�0j7�|�TVSQ;U:yÌ30�7�o328:������	��
	�������0ÆV= Ç C�� �	���	�� �	!#" �$ A �%�	�� �	!�&ql�Ä*1qX\XR]3:����U��2O0�=3{H1W0j{H:
0HP�h�:�P<MD;R5Yb6:�h�58= £ Ý ¯ ¤ h�SJ:�P\=3SQX�0j282YS�Z 0�=�x�TV1q=6MDXR5YSH=}l
n�:(o3;<S�d�5gh�:c58=9XR]35gP*o60jo6:�;p0j=z:\ÌaXR:�=WPk58SQ=zSjTuXR]3:?�ª�U��2O0�=3{H160�{H:�Z\58XR]�PkSH79:c��5Y=6h�SjTBTV13=6MDX<58SQ=6P

XR]W0jX�MDSH79o313XR:(o3;<SHo6:�;<XR58:eP S�dJ:�;ph30�Xs0zPkX<;R16MDX<13;R:ePDl�¨*]3:�Pk:.TV1q=6MDXR5YSH=6P(0�;R:[16Pw:DTV132"X<Szh�:�P<MD;R5Yb :�0�28{QS�Ê
;R5YXR]37�P 5Y=�0.=W0jXR1q;s0j2¤7z0j=q=3:�;�lu��=�XR]35gP":\Ì�X<:�=6Pw58SH=�|�XR]q:cKU2Y{H:�bq;s0j5gMUK�=60j2Yx3Pw5OP
5gP*PwXR582Y260j1qXRSH7�0jXR5gM� �X<]3:
:�yJ160jX<58SQ=6P�TVSQ;�{Q:�=3:�;�0jX<58=3{UTV1q=6MDXR5YSH=6PB0j;<:\MDSQ7�o313X�0jb32Y:"bax.0\7z0QMr]35Y=3:Jl�¨*]q5OP}5OP}0cMDSQ=6Pk:ey�13:�=6MD:�SjT6X<]3:
§\:�h�16MDX<58SQ=�¨*]3:�SH;R:�7 Æ ¢ :�MmXR58SQ= »�Ç X<]60jX�o3;RS�dJ:�P"58=90Hhqh�58X<58SH=9XR]60�X*XR]q:cMD2g0HP<P
SjTB:ey�160�XR5YSH=6P"o3;<Sah�16MD:�h
5OP"=3SQX�7�Sah�5 _W:�h.b�x[X<]35OP":\ÌaXR:�=6Pk5YSH=}l('WSQ;�:\Ì30�7�o32Y:J|jZ�:cPw]60j2Y2¤Pk:�:\]3S�Z�X<S�SQb3Xs0�58=z0�13XRSQ7z0jX<5OM�0�282Yx�X<]3:
TVSH2Y28S�Z\58=q{[;R:�Pw1328Xy 

)+*N¾-,�¿�µ�.W²�.\·0/o·Ë´21�354�´�*�²�´(²�6	¾879,�¿W¾mÁWÁy·�µ�6�µ;:vÁy·=<d¾>� ·�6?� *�²=Á�²�6	¾�½=¾@6 ½\²�/o³�¾�·¦Á

3#ACB Ý¯ED 3 > B
¼
ºED 3GFHB ¯ Ý

» ¯ED 35I>B ��¯ ª
ÃJ� Í D KLKLK@D 3 4 B Ý

M ¯�NPO ÆQ�#R >TS F Ç K
¨*]3:�o60jo6:�;�5OPBSH;R{¡0j=35Yt�:�h[0QPuTVSQ282YSjZ�PQ �5Y= ¢ :�MDX<58SH=O¯a|JZ*:�h�:D_W=3:�0(MD2O0QPRP�S�TvTV13=6MmXR58SQ=6P�Z\5YXR]90,_6=35YXR:

=a137�b6:�;uSjTB;R:�XR13;<=�dQ0j2Y13:�P"S�dJ:�;�MDSH7�b35Y=60jX<SH;R5g0j26PwXR;<16MDXR1q;R:�P"285Y�J:v¬�0j;<XR:�Pw5O0j=9o3;RSah�1WMDXsPm|3285OPwXsP�0j=Wh�Pk:�X�P
Æ�¢�:D_6=35YXR58SQ=�¯ Ç É658= ¢ :�MDXR5YSH= » |6Z*:[Pw]3S�Z�XR]60�XU:�dJ:�;RxzPw16Mr]zTV13=6MDX<58SQ=`XR;�0j=6Pw2O0�XR:�PU5Y=�X<S�Mr]W0j;s0QMDXR:�;R5OPwXR5gM
h30�Xs0�Xwxao :#Pwo :eMD5 _¤M�0jXR5YSH=6P�Æ7¨*]q:�SH;<:�7 Ý SH;®§,:�ha16MDXR5YSH= ¨*]3:�SH;<:�7 Ç É
5Y= ¢ :�MmXR58SQ=U�3|*Z�:`0�o3o32Yx&X<]3:
;R:ePk132YXsP*SjT ¢ :�MmXR58SQ= » XRS[XR]q:.MmSH7�o32Y:\Ìa58Xwx�0j=60�28xqPk5OP*S�T�o3;<SH{H;�0j7zP*Z\5YXR]�TV1q=6MDXR5YSH=6PvÆ¸¨*]3:�SQ;R:�7 ¯ Ç 0j=6h
Z*:(o3;<S�d�5gh�:cXwZ*S[:\Ìq0j79o328:�Pml

V W !c� ��	��
	������
Ä*x#Pko6:�MD5ÌTVx�5Y=3{[XR]q:�58;�{H;�0j7�7z0�;\o3;RSaha16MDXR5YSH=6Pm|vZ*:�=3S�Z h�:D_6=3:�0�MD2g0HPRP>X SjT�h30�Xs0�PwXR;R1WMDXR13;<:�P3Æ ¢ :�MQÊ
XR5YSH=�¯�l Ý=Ç 0j=6h#0[MD2O0QPRP>Y SjTuTV13=6MDX<58SH=WP*SH=`X<]3:�Pw:.PwXR;<16MDXR1q;R:�PvÆ ¢ :�MDX<58SH=�¯al�¯ Ç l

�CK.O � 7#4�6 1.+�"�"[Z
n�:[MDSQ=6Pk5gh�:�;cX<]3:[MD2g0HP<P�X SjT�{H;�0j7�7z0�;sP*Z\5YXR]�o3;<Sah�16MDX<58SH=WPc0j7�SQ=3{�X<]3:.X<]3;R:�:(TVSH2Y28S�Z\58=3{�MD2O0QPRPk5gM�0j2
�a58=6h3Pm|HZ\]3:�;<:*13oqo :�;mÊ¦M�0HPw:U2Y:�XRX<:�;sP�Æ2\.|�]�|^�| KLK_K Ç PkX�0j=6h�TVSQ;"=3SQ=�ÊÉX<:�;R7958=60�2OPD|Q0j=Whf2YSjZ�:�;mÊ¦M�0QPk:*2Y:�XRX<:�;sPÆQ`6|�a�|�b�| KLKLK Ç TVSQ;\XR:�;<7�58=60�2OPQ 

\dce` |
\dce]gfh^�|
\dce]jik^[|

»



0j=Wh~SQXR]3:�;(o3;<Sah�16MDX<58SQ=6PcXR]60�X�oq;RSah�16Mm:�;<:�Pko6:�MDX<58dJ:�2Yx�285gPkX�PD|}Pw:�XsPc0�=6h�7�132YXR5gPk:�X�PD|3XR]W0jX(5OPcPw:�XsPcZ\5YXR]
;R:�o :�XR58X<58SQ=6PvÆÉX<]3: N ÊOTVSH;<7 SjT :�0HMs]zMDSQ=6PkX<;R16MDX<SH;ph�SJ:�P\=3SHX�o3;<Sah�16MD:(XR]q:�:�7�o3Xwx�PkX<;R16MDX<13;R: Ç  

\dc Ád¾��\³�¾ 6�¹Z¾�ÆQ] Ç |�\dc Ád¾��\³�¾@6�¹Z¾��DÆQ] Ç |
\dc Ád¾W´ZÆ2] Ç |�\dc Ád¾W´ � ÆQ] Ç |
\dc ¶�³�/�´¸·¦Ád¾W´\Æ2] Ç | \ c ¶�³�/�´7·¦Ád¾ ´ � ÆQ] Ç l

� ���(� � C���� �
	�� ¾�¹W²�/ / X ´ *N¾ ¹ /o²=ÁWÁ µ;:MÀ�¿m²�¶�¶�²�¿mÁ�#*�µ=Ád¾?,�¿mµ���³<¹Z´¸·�µ�6 Á�³�Ád¾�³	6�·�µ�6+Æ@f Ç�� ,�¿�µ���³<¹Z´
ÆJi Ç�� ²�6�� ´�*N¾�¹Wµ�6 ÁQ´¸¿Z³<¹Z´¸µ�¿ Á�Ád¾��\³�¾ 6�¹Z¾ � Ád¾��\³�¾@6�¹Z¾�� � Ád¾ ´ � Ád¾W´�� � ¶�³�/�´7·¦Ád¾ ´ � ¶�³�/�´7·¦Ád¾ ´ ���
�"dJ:�;RxiPk16Ms]^{Q;s0j797z0j;�h�:�;R5YdJ:�P[0�Pk:�X�SjT�SHb�Òw:eMDXsP�ÆV:�dJ:�= 5 T(X<]3:�Pw:¥SQb�Òw:�MDX�P�0�;R:`=qS�28SQ=3{H:�;�Z*SQ;sh3Pm|
b6:�M�0�16Pk:�S�T(XR]3:�Pw:�X�o3;RSah�1WMDXR5YSH=6Pm|UZ*:#�J:�:�o XR]q:`Z*SQ;sh��<2O0j=q{H160�{H:���TVSH;�0�Pk:�X�SjT�SQb�Òw:�MDXsP Ç l 'WSQ;
:\Ìq0j7�oq28:J|JXR]q:�{Q;s0�7�7z0j;

\dc ` D ] c a D ^ ce\ f ] D � c ¶�³�/�´¸·¦Ád¾W´\ÆT^ Ç D
b6:�28SQ=3{JP(XRS Xc|"0j=Wh�XR]3:�=3SQ=�ÊÉX<:�;R7958=60�2 � h�:�;<58dJ:�Pp0j282�7�1328X<5OPw:�XsP\Z\58X<]�2Y:�XRX<:�;sP�`�0�=6h�a�|�5Y=6MD281Wh�58=3{
XR]q:�:�7�o3Xwx[7�1q28XR5gPk:�X����Jl

�CK � � 7#4�6 1.+�"�"! -2=�= (F 6 $&%.-I #"�-I Z
n�:.=3S�Z h�:D_6=q:.09MD2O0QPRPD|6XR]W0jXcZ�:[M�0�282GY.|6SjT�oq;RSH{Q;s0�7zPUSH= XclcK�o3;RSQ{H;s0�7 5gPU0�Pk:�XpSjT�h�:m_6=358X<58SQ=6P
SjTuTV13=6MDX<58SH=WP,SQ=�Xcl(¨*]3:�Pk:(TV13=6MDX<58SQ=6PU0�;R:�MDSQ=6PkX<;R16MDX<:�h¥bax�7�:e0j=6P*S�T ,�¿mµWÀ�¿�²�¶�¶�·�6�À,Áy¹ *N¾Q¶�¾mÁml*n�:
h�5gPkXR5Y=3{H1q5OPk]9b :�XkZ�:�:�=�XwZ*S.�a58=Wh3P"SjTuo3;RSQ{H;s0�7�7�5Y=3{(PRMs]3:�79:�PZ RÀh¾@6N¾Q¿m²�/BPRMs]3:�79:�P"h�S�=3SHX�28SJSH��0jX*X<]3:
58=q=3:�;BSHb�Òw:�MDXBPwXR;<16MDXR1q;R:J|HZ\]q:�;R:�0QP"�h¾�Áy¹Z¾@6#��·�6�À�PRMs]3:�7�:ePvh�:�o6:�=Wh�SH=[X<]3:*SQb�Òw:�MDXuPkX<;R16MDX<13;R:�ÆÉo3;<Sah�16MDX�|
Pk:�X�|6Pk:ey�13:�=6MD:J| KLKLK Ç l
$ I $ I 	 %z�	��� E�F $ A�G�� � � � A
��13;\=3SQXs0jX<58SQ=¥TVSH;p0.TV13=6MDX<58SH=#h�:m_6=358X<58SQ=�5OP*X<]3:cTVSH282YS�Z\58=3{� 

& g�i�k<^ml7nofdkOk<a}t3s�' Æ & a\we�=i�t3sWk lBk<a\t3s('   & a\we�di�t3sWk�l�l7���<s(' Ç   B & gji�k<^ml�nzf=kOu<f�{��#' K
��=�X<]3:[TVSH282YS�Z\58=3{#2858=q:�PD|}XR]q:�=60�7�:�P*)�|,+¤|�-�ha:�=3SHX<:�TV13=6MmXR58SQ=6PcSjT�X<]3:zMD2g0HPRP Y XR]60�X.5gP�Mm13;R;<:�=�X<28x
b6:�58=q{�h�:D_6=3:ehvl�¨*]3:�_W;sPkX\{Q:�=3:�;�0j2BP<Mr]3:�7�:U5gP*XR]3:®¿W¾W´7³<¿@6`PRMs]3:�7�:� 
.�GJ� � � �/	10 E � C��BE �32 )RÆQ`� �\ Ç   B & ½\²�/o³�¾ ' �
XR]W0jX(h�:m_6=3:�Pc09MDSH=6PwXs0�=�XcTV13=6MmXR58SQ=�S�dJ:�;U5Y=3o313X�PUSjT�Xwxao : \.l3¨}SzMDSH7�b35Y=3:(XR]3:[;<:�Pk132YXsPUS�T�h�5¦¥¤:�;<:�=�X
TV13=6MmXR58SQ=6P*SH=#XR]3:�P<0j7�:c5Y=3o313X�|3Z*:(16Pw:�X<]3:®¹Wµ�¶ .\·�6�¾�PRMs]3:�79:� 
.�GJ� � � � $ 0 G�� ��@G� �B�42 )DÆ2`� �\ Ç  =B1+�ÆQ` Ç65 -�Æ2` Ç
Z\]3:�;<: 5 PwXs0j=Wh3P,TVSH;p0.b35Y=60j;<x¥SQo6:�;s0�XRSH;�b6:�XwZ*:�:�=�_W=358X<:.Pw:�XsPml)¨*]q5OP*SHo6:�;�0jX<SH;(MDSQ132Oh�b6:.SQ=3:(SjT�X<]3:
28SQ{H5gM�0j26SHo6:�;�0jX<SH;sP�²�6#�H|�µ�¿U58=�XR]3:pM�0QPk:�Z\]3:�;R:7) D + D -.;<:�XR13;<=�b6SJSQ28:�0�=¥dQ0�2813:�Pm|JXR]60�X
5gP"XR;R1q:USQ;
T¦0j2gPk:Ql

�



$ I $ I $ � � A�G �	��� � ��� A�G�� � � � A
¬�SH7�b35Y=358=3{�XR]3:({Q:�=3:�;�0j2BPRMs]3:�79:�P�h�:D_6=3:eh¥0�b6SjdJ:¡|3Z*:�0j;<:�SQ=328x�0jb32Y:�X<S�MmSH=6PwXR;R1WMDX�MDSH=WPkXs0�=�X\TV13=6MQÊ
XR5YSH=6Pm|"b6:�M�0j1WPk:zZ*:�]W0edJ:9=3S�b3;s0�=6Ms]358=3{�P<Mr]q:�7�:Jl�¨*]3:�TVSH2Y28S�Z\58=3{+PRMs]3:�7�:ePUXR]60�X�h�:�o6:�=6h�SQ=&X<]3:
h30�Xs0�PkXR;<16MDX<13;R:(:�=60�b328:(16P*X<S�ha:D_6=3:(7�SQ;R:c5Y=�X<:�;R:�PwXR5Y=3{�TV13=WMDXR5YSH=6Pml
.�GJ� � � ��� 0���� A�G �	� C � � � � ��� �32

\dc ] f�^ )DÆ2`� �\ Ç  =B ��� `���]�C�� �	� +�ÆQ` Ç �	$ A � -0Æ2` Ç
¨*]35gP[PRMs]3:�7�:�:�=60�b328:�P(16P[XRS�;R:�XR13;<=^0�ha5¦¥¤:�;R:�=�X�;R:�Pw1328X�0QM�MDSH;�h�58=q{�XRS�XR]q:¥Xwxao6:�SjTpXR]3:�TV13=WMDXR5YSH=
0j;<{H1379:�=�X�l"�ÉTuSH=3:�MDSH7�oW0j;R:eP
XR]q:�³	6�·�µ�6`MDSQ=6PkX<;R16MDX<SH;�Æ f Ç XRS�XR]3:(;R:eMDSH;�h�Z\5YXR]#dH0�;R5g0j=aX�h�:�MD2g0j;s0�XR5YSH=
SjT�X<]3:��
	����	 ��2O0�=3{H160�{H:J|}X<]3:�=�XR]q: �h¾mÁy¹Z¾@6h´3·�6 ³	6�·�µ�6�PRMs]3:�7�:(b6:�MDSQ7�:�P\dJ:�;Rx#Pw587�5Y2O0j;\X<Sz0�XR:�PwX
SjT XR]3:(;R:eMDSH;�h¥Pw:�28:eMDXRSQ;\ 

C���� � \ B E � G��6E � GJF3A �������  a���� ��� `	�/� �
����� �  �Æ;aÂ  ] Ç É
) ` �����  NÆQbv 	^ Ç É
�	��� É

\ c ] fh^

��� ` K ��� � B ����� � C�� �	� KLKLK �$ A � KLKLK � � `�� ]�C�� �	� KLK_K �$ A � KLK_K
n�]3:�= 0zh30jX�0zPkXR;<16MDX<13;R:[5gPUXR]3:�o3;<Sah�16MDX(SjT,Pk:�dJ:�;s0j2uPk1qb�ÊÉSQb�Òw:�MDX�PD|}XR]3:[TVSH2Y28S�Z\58=q{zPRMs]3:�7�:(:�=W0jb32Y:�P
SH=q:�X<S�ha:D_6=3:cTV13=6MmXR58SQ=6P\h�:�o6:�=Wh�58=3{�SH=zSQ=3:[MDSQ7�o6SH=3:�=�X�SH=32Yx0 
.�GJ� � � ��! 0���� A�G �	� C � � �BE�� � �BGHC 2 \dce]ji�^ )RÆmÆ;a D b Ç  	\ Ç   B +�ÆTa Ç �
¨*]3:(2O0QPkXpPRMs]3:�7�:eP X<S�b6:�58=aXR;RSaha16MD:�h�XR:ePkX\Z\]3:�X<]3:�;�0[{H5YdJ:�=�o3;<SHo6:�;RXwxz5OP*X<;R13:cTVSQ;c0�282BMDSQ7�o6SH=3:�=aXsP
Æ � � E�F $ $ Ç SH;p0jX�28:�0QPkX\TVSH;�SH=3:®Æ � �6E�� ��� Ç 58=#0�2Y5OPkX�|3Pw:�XUSQ;U7�132YXR5OPw:�X�|ah�:�=3SHX<:�h�b :�28S�Z bax�XR]3:�{H:�=q:�;R5gM
MDSQ=6PkX<;R16MDX<SH;#"�l�¨*]3:�;<:DTVSH;<:J|3XR]3:ePk:(P<Mr]3:�7�:�P*0�;R:�0�dQ0j582g0jb32Y:cSH=q28x�TVSQ;Ub6SJSH2Y:�0j=`TV1q=6MDXR5YSH=6Pml
.�GJ� � � �%$ 0���� A�G �	� C � �P$ �ÉADC'&"A � C(&B��� $ C��ÉA � C*) � �6E�F $ $,+ 2

\dc "ÂÆQ] Ç )DÆ2`� �\ Ç  =B � �6E�F $ $ a�� � ` � � +�Æ;a Ç
.�GJ� � � ��- 0���� A�G �	� C � �P$ �ÉADC'&"A � C(&B��� $ C��ÉA � C*) � �6E�� ���(+ 2

\dc "ÂÆQ] Ç )DÆ2`� �\ Ç  =B � �6E�� ��� a � � ` � � +�ÆTa Ç
¨*]3:�7�:�0�=358=3{zS�T\XR]q:�� �6E�F $ $ PRMs]3:�7�:�5OPQ .5 T,0j282�MDSQ7�o6SH=3:�=�X�P a�0j;<:zPk16Ms]�XR]60�X +�Æ;a Ç B XR;<13:J|BSH;(5 T
XR]q:�;R:�5OP(=3S�MDSQ7�o6SH=3:�=�X�|�XR]q:�= ) ;R:�X<13;R=WP�XR;<13:J|BSHXR]q:�;RZ\5gPk:�5YX�;<:�XR1q;R=6PcT¦0j2OPw:Jl#� = XR]3:9M�0HPw:�SjT�X<]3:
� �6E�� ��� PRMs]3:�79:J|�5ÌT +�Æ;a Ç B XR;R1q:�TVSH; 0jXc2Y:�0HPwXUSQ=3:[MDSQ7�o6SH=3:�=�X a�|6XR]q:�=/)�;<:�XR1q;R=6P\XR;<13:J|6SHXR]q:�;RZ\5gPk:
58X\;<:�XR1q;R=6P
T¦0�2OPk:�É35 TBXR]q:�;R:(5OP*=qS�MDSQ7�o6SH=3:�=�X�|�XR]q:�= )`;R:�X<13;R=6P*T¦0j2gPk:Ql F
� ���(� � C���� � $/. b6SJSH2Y:�0j= oq;RSH{Q;s0�7 ·¦ÁÎ²�Ád¾9/ :10e¹Wµ�6h´¸²�·�6�¾�� Ád¾ ´�µ;: :y³6�¹Q´7·�µ�6 ÁT,N¾�¹\· 2(¹W²�´¸·�µ�6 ÁÎµ�6PX
�h¾32 6N¾�� �·Ë´�*O´�*N¾)Áy¹ *N¾Q¶�¾mÁ#4�57698¸¿�¾W´¸³<¿ 6 � ¹Wµ�¶ .y·�6�¾ � �h¾mÁy¹Z¾@6h´�·�6®³6�·�µ�6 � ,�¿�µ���³<¹Z´ � /o·¦ÁQ´ � Ád¾W´ � ¶�³�/�´¸·¦Ád¾W´;:�<
B¾ �h¾@6�µ�´`¾ .L1 Y ´�*N¾�¹ /o²=ÁWÁMµ;: .Wµ=µ�/b¾�²�6 ,�¿mµWÀ�¿�²�¶%Á �
KcP}:�dJ:�;<xU;<:�XR13;<=.dQ0j2Y13:*5gP�0QPRPwSaMD5O0�XR:�h.X<Sc0�MDSH=WPkXs0�=�XBTV13=6MDX<58SH=®ÆÉbaxcXR]q:*;R:�XR13;<=[PRMs]3:�79: Ç |mXR]3:�=�137�b6:�;
SjT�o6SJP<Pk5Yb328:[;<:�XR13;<=`dQ0j2Y13:�PUS�T�0�b6SJSH28:e0j=�o3;RSQ{H;s0�7 5gPU28:�P<P,X<]60j=�X<]3:[=a137�b6:�;\S�T�TV13=6MDX<58SH=WP,X<]60jXc5YX
MDSQ=�X�0j58=WPDl�¨*]3:�;<:DTVSH;<:J|�TV13=6MmXR58SQ=6P*58=zo3;<SH{Q;s0j7�P*SjT Y ]60�dJ:(0._6=35YXR:c=a137�b :�;*SjTu;R:�XR13;<=¥dQ0�2813:�Pml

=kÆ}¾�³?>A@CB�D�E3EJÀs´QÎ,¶V¾�³?>A@CB�@�F7G�¿¦°É¾�³w×U³w¿}×pÀRÁ
ÏQ³"°�¯m´�¿ÉÇÌÎ�³wµV³RÎpÀr¿¤¶OÊv¯�ËQÀrµV¶ÉÇÕ° ²�ÍÌÀsµvÇÈ´j¿V¶¦Àr´Q°�³w¿}¯rØqÀ"Öm³k´�³wµ¦ÀrÍJÇ£¶V³wµ�Às¶VÇ£¯D´
¿¦°É¾�³k×�³"¯sØ3¶V¾�³"Ø8¯mµV×IH
J
K�ÂML ¨ Ä�J
K�Â�L = Ä�J��	�2�NJ
KjÂ�LPODÄw®�Ê}¾�³kµV³QH,ÇÈ¿BÀ*Î�³�ØOÀs²�Í£¶W©mÀsÍ£²�³DÅSRzÇ£¶É¾TH��z¶ÉµV²�³�Às´HÎUJ��`Às´QÎ�®�Êv³
¯mÏj¶¦ÀsÇ£´(¶É¾�³V>A@CB�D�E3E3¿¦°É¾�³w×U³1WJÊ}Ç£¶V¾XH��~ØgÀsÍ£¿É³�Às´QÎTJ���¯Dµ<®HÊv³�ÖD³w¶B¶É¾�³Y>A@CB�@�F7G\¿¦°É¾�³w×U³mÅ�RzÇ£¶V¾ZJ���ä�¯Dµ<®HÊ¤³*Êv¯m²�ÍÌÎ
Öm³k¶BÀ*¿¦°É¾�³w×U³u¶É¾QÀs¶BÎe³wËQ³k´QÎ�¿B¯D´c¶V¾�³"ËQÀrµVÇ£¶OÁ�¯rØq¶V¾j³�´�²�×\ÏQ³kµ¤¯rØ[L¬ØY¯mµvÊ}¾�ÇÌ°É¾\K�Â�LkÄvÇÈ¿}¶ÉµV²�³DÅ

¼



� ³ ��$ ���+�
	���� �\�+�['*�����"!('\	j�u�
	����+�[�"� �}�`� ! �"� !.�c	m� ���[�
	������
¬�SH=WPk5Oha:�;(0��V13=6MDX<58SH= )�Z\58X<]�58=3oq13XU5Y=�0�Pw:�X�� S���SHb�Òw:eMDXsP�MDSH;<;R:�Pwo6SH=6h�5Y=3{�X<Sz0�=3SQ=�XR:�;<7�58=60�2#\.l
���
	�5OP�0fo6S¡PRPk5Yb328:[dQ0�2813:��VSH;cX<]3:��V13=WMDXR5YSH=/)B| 2Y:�X�������pb :[X<]3:[Pw13b6Pw:�XcS�� SHb�Òw:�MDX�P,S������VSH;cZ\]q5OMs]
)�;R:�X<13;R=6P�	6l
� ���(� � C���� �I� . Ms]60j;�0HMDX<:�;R5gPkXR5gM�h30jX�0 Xwxao6:�Pko6:�MD5Ì_¤M�0jX<58SQ=�µ;:3)�·¦Á�²|Ád¾ ´�µ;:(À�¿�²�¶�¶�²�¿ ÁT,N¾�¹\· 2(¹W²�´¸·�µ�6 Á
µ;:3´�*N¾vÁy³.WÁd¾W´ Á�� ���� :yµ�¿3²�/0/�,�µ=ÁWÁy·�.@/Ë¾�¿�¾W´¸³<¿ 6�½\²�/o³�¾mÁ�	 :yµ�¿ ) �
��= XR]35gP[Pk:�MDX<58SQ=}|
Z�:zo3;RS�dJ:zXR]60�X�oq;RSH{Q;s0�7zP.S�� Y ]60�dJ:#Ms]60j;�0HMDX<:�;R5gPkXR5gM�h30�Xs0�Xkxao6:#Pko6:�MD5Ì_¤M�0jX<58SQ=6P
58= XR]3:zMm2O0HP<P Xc|*0�=6h�]3S�Z X<S�MDSH79o313XR:�XR]q:�7��V;<SH7��V13=6MDX<58SQ= h�:D_6=q58XR5YSH=6P[0�=6h�58=35YXR5g0j2�h30jX�0`Xwx�o6:
Pko6:�Mm5 _¤M�0�XR5YSH=6Pml
�?� � � E � � 	 0 � � � �BGHC�� � � �?� � �6E � � 2�� ½d¾Q¿ 1E,�¿mµWÀ�¿�²�¶�µ;:(Y ´¸¿m²�6 Á@/o²�´e¾mÁ�·�6h´¸µv¹ *�²�¿�²�¹Z´`¾�¿Z·¦ÁQ´¸·�¹ ��²�´7²
´21 ,N¾�ÁT,N¾�¹\· 2(¹W²�´¸·�µ�6 Á :yµ�¿3·Ë´ Á(:y³6�¹Q´7·�µ�6 Á ��� µ�¿W¾�µ�½=¾Q¿ � ´�*N¾mÁd¾vÁT,N¾�¹\· 2(¹W²�´¸·�µ�6 ÁM²�¿�¾|·�6�´ *N¾|¹ /o²=ÁWÁ X �
Ðv:�X(16Pc=3S�Z�oq;RS�dJ:�¨*]q:�SH;<:�7 Ý  ,¨*]3:�o3;<SJS��ph�5Yd�5gh�:�PU5Y=�X<S�XwZ*S#PkX<:�o6PZ c_6;�PkX�|}:�dJ:�;Rx �V13=6MDX<58SQ=�S��>Y
XR;�0j=6Pw2O0�XR:�P\58=aXRS�PwSH7�:(Pwo6:�MD5 _ M�0jX<58SH=z5Y=�0[MD2g0HPRP>X�!�Æ¸Ðv:�7�7z0 Ý=Ç ÉvPw:�MDSQ=6h�28x¡|�XR]q:�Pk:�Pko6:�Mm5 _¤M�0�XR5YSH=6P\S��
X�!�0�;R:(;R:�ha16MD:�h�XRS9Pko6:�Mm5 _¤M�0�XR5YSH=6P*S�� X Æ¸Ðv:�7�7z03¯ Ç l

Ðv:�X X�!¥b6:�XR]3:�MD2g0HP<P S���Pwo :eMD5 _¤M�0jXR5YSH=6P�7z0Hh�:��V;<SH7XR]3:�MDSQ=6PkX<;R16MmXRSH;�P�S��-X�Z\58X<]�5Y=�0Hh3h�5YXR5YSH=
XR]q:�·�6h´e¾Q¿mÁd¾�¹Z´¸·�µ�6^MDSH=WPkXR;<16MDX<SH;#"�|�Pw16Mr]�XR]W0jX \$" ] h�:�;<58dJ:�P�XR]3:zhq0jXs0#PkX<;R16MDX<13;R:eP.h�:�;<58dJ:�h`bax \
²�6#�¥bax ]�l
% � � � F 	&� ½d¾Q¿ 1�,�¿mµWÀ�¿�²�¶ µ;:HY ´¸¿m²�6 Á@/o²�´e¾mÁM·�6h´¸µ ��²�´¸² ´21 ,N¾ÂÁT,�¾�¹y· 2(¹W²�´7·�µ�6�Á�·�6 X�! �
'(E��,� �)(v¨*]3:�28:�7�7�0 ;<:�Pk1q28XsP*�V;RSQ7NXR]3:��VSH282YS�Z\58=3{�;R132Y:�P\XR]60�XcMDSQ7�o313X<:+�V;RSH70,�V1q=6MDXR5YSH=#58XsP�Ms]60j;�Ê
0HMmXR:�;<5OPkX<5OM[h30�Xs0`Xwxao :9Pko6:�Mm5 _¤M�0�XR5YSH= Æ-�VSH;�XR]3:9PR0��J:�S��pPk5Y7�o3285gMD58X¦xJ| X<]3:�28:�X<XR:�;�	�ha:�=3SHX<:�P.0z{H:�=q:�;R5gM
dQ0j2Y13:(S���X<]3:+�V13=6MDX<58SH= )B|60j=6hzXR]3:(28:�XRXR:�;�. h�:�=3SHX<:�PU0�=3SHX<]3:�;\dQ0j2Y13:J| ��· /3¾Q¿W¾@6h´0�V;<SH71	 Ç  
��� $É� 	 0 E � C��BE �32

)DÆQ`�  \ Ç  =B2	
\ 3��� ce\ D \ ���4 c 5

��� $É� $ 0 G�� ��@G� �B�42
)DÆ2`� �\ Ç   B!+�ÆQ` Ç#5 -�ÆQ` Ç

\+3���Cc 6
7�8:9 7<;7=8:>=7-;@?�7

\BA)��� 8 " \+CD��� ;
��� $É� �!0���� A�G �	� C � � � � � � � 2

\dc ] f�^ )DÆ2`� �\ Ç  =B ��� `���]�C�� �	� +�ÆQ` Ç �	$ A � -0Æ2` Ç
\+3���Cc ]BA)���kf�^
CD���

��� $É� !!0���� A�G �	� C � � ��E�� � ��GHC 2
\ c ]ji�^ )DÆ�Æ;a D b Ç   \ Ç  =B +�Æ;a Ç

\+����Cc ]�AD���?i ^
Ã



��� $É� $10 � �6EjF $ $ � � F�A ��� � �	� G �42
\ c Ád¾��\³�¾ 6�¹Z¾<ÆQ] Ç )DÆ2`� �\ Ç   B � �6E�F $ $ a�� � ` � � +�Æ;a Ç\+3�������	�Ec Ád¾��\³�¾@6�¹Z¾�ÆQ]BA)���
���	� Ç
\+3����������Ec Ád¾��\³�¾@6�¹Z¾�ÆQ]BA)���
���	� Ç ik]BA)����������>i�Ád¾��\³�¾@6�¹Z¾<ÆQ] Ç

��� $É� -!0 � �6EjF $ $ � � F�A � C 2
\dc Ád¾W´QÆQ] Ç )RÆQ`� �\ Ç   B � �6E�F $ $ a � � ` � � +�Æ;a Ç\+��������	�Ec Ád¾W´QÆQ]BA)���
���	� Ç

\+������������ c Ád¾W´QÆQ]BA)���
���	� Ç i�Ád¾W´��DÆQ]�AD����������� Ç
¨*]3:(;R:�7z0j5Y=358=3{(;<1328:�P�0j;<:�dJ:�;Rx�Pk5Y7�582g0j;y  �VSQ;\XR]3: N Ê<�VSH;<7 S��uXR]q:,Ád¾W´\MDSQ=6PkX<;R16MmXRSH;�|�Òw16PkX\;<:�o32g0HMD:,Ád¾ ´
bax�Ád¾ ´ ��58=�XR]3:\oq;RSah�16MmXR58SQ=[S��5\+��������	��É �VSH;"X<]3:3¶�³�/�´¸·¦Ád¾W´�MDSQ=6PkX<;R16MDX<SH;�|ZÒw16PkXu;R:�o32g0HMD:ÂÁd¾W´�bax�¶�³�/�´¸·¦Ád¾W´
58=zX<]3:(;R132Y:�PZÉq0j=6h �VSH;�XR]3: � �6E�� ��� P<Mr]q:�7�:J|ZÒw1WPkX�:\Ì3Ms]60�=3{H:�´¸¿Q³�¾(0�=6h :y²�/°Ád¾�5Y=z;R132Y:�P5¼[0j=6h�Ã�l
��=6MD:[o313X�58=�¬�]3SQ7zPk�ax`=qSH;R7�0j2 �VSQ;R7�|}0�282";<1328:eP {Q58dJ:[o3;<Sah�16MDX<58SQ=6P�S��>Xc|}:\ÌqMD:�o3Xc;<1328:O¯�X<]60jX

o3;<Sah�16MD:�P�0j=#58=aXR:�;�Pk:�MmXR58SQ=}|JXR]3:�;R:��VSQ;R:cX<]3:(Z\]3SH2Y:[Pko6:�Mm5 _¤M�0�XR5YSH=zb6:�28SQ=3{JP\XRS X�!6l
% � � � F $ � ²�¹9*/��²�´¸²�´21 ,N¾vÁT,N¾�¹\· 2(¹W²�´¸·�µ�6�µ;:>X�!%,�¿�µ���³h¹Z¾�� .L1�´ *N¾>,�¿�¾�¹Z¾���·�6�À®¿Z³�/Ë¾mÁM¿W¾���³h¹Z¾mÁ|´7µ�²�6
¾��\³<·�½\²�/Ë¾@6<´ 8 ,�¿�µ���³<¹\·�6�ÀO´ *N¾vÁy²�¶�¾ ��²�´7²�ÁQ´7¿Q³h¹Q´7³<¿�¾mÁN:OÁT,N¾�¹\· 2(¹W²�´¸·�µ�6�µ;:>X �
'(E��,� �)(3£§Pw�J:�XsMs] ¤ ¨*]35OP\28:�7�7�0c5gP*o3;RS�dJ:�=zbax�XR]3:(:\Ìa5OPwXR:�=WMD:cS�� 0j=+0j2Y{HSH;<58X<]37�|3M�0j282Y:�h�� �S� ��GHC���� � |
XR]W0jX(XR;�0j=6P:�VSH;R7�P�Pwo6:�MD5 _ M�0jX<58SH=WP S��>X�!z58=aXRS#Pko6:�MD5Ì_¤M�0�XR58SQ=6PcS��HXcl�¨*]q5OP(0j2Y{HSH;<58X<]37)5OPcha:�Xs0�5828:eh`58=
£ Ý ¯ ¤ 5Y=¥X<]3:�M�0HPw:(S���0[Pw587�5Y2O0j;�MD2O0QPRP*S�� �V13=6MDX<58SQ=6PvÆ�P<Mr]3:�7�:�P�¼�0�=6h�ÃfZ�:�;R:p=3SHXp0j2Y28S�Z*:�h Ç l

¨*]3:\7z0�58=.5gh�:�0QP�S��¤XR]q5OP"0�28{HSQ;R5YXR]37 0j;R:�XR]q:0�VSH2Y28S�Z\58=q{� ¬_W;sPkX�|��VSH;�:�0QMr]�=3:�Z 58=aXR:�;sPk:eMDXR5YSH=�� > "�� FXRS b :+MDSH79o313XR:ehv|
X<]3:`=qSH=�ÊVXR:�;<7�58=W0j2OP�� > 0�=6h�� F ]60�dJ:z=3:�MD:ePRPR0�;R5Y28x 0�MmSH7�7�SQ=8²�6�¹Z¾mÁQ´¸µ�¿�07´Q19,N¾s|
XR]W0jXc5gPU0[=3SH=�ÊÉX<:�;R7�5Y=60j2�� S���X<]3:.5Y=358X<5O0j2BPwo6:�MD5 _ M�0jX<58SH=#XR]60�Xcha:�;R5YdJ:�P\0jXc2Y:�0HPwXc0�282uh30jX�0�PkX<;R16MmXR13;<:�P
h�:�;<58dJ:�h(b�x�� > 0j=6h�� F l�¨*]3:\:yÌ�5gPkXR:�=6MD:*S��¤XR]35gP"0j=6Mm:�PkX<SH;mÊVXwx�o6:�5OP�oq;RS�dJ:�=.bax.5Y=6h�16MmXR58SQ=��V;<SH7�;<1328:Â¯al
¢ :�MmSH=6h�2YxJ|�X<]3:co3;<Sah�16MDX<58SQ=6P,X<]60jX�ha:D_6=3:�� > 0�=6h�� F 0�;R:(=3:�MD:ePRPR0�;R5Y28x�S��uXR]3:(P<0j7�:pXkxao6:OÆÉXR:�;R7�5Y=60j2¦|
13=35YSH=}|¤o3;RSah�1WMDX�|}Pw:�X�| KLKLK Ç l3¨*]a16PU58Xp5OP\o S¡PRPw58b32Y:[XRS�Z\;<58XR:�0�o3;RSah�1WMDXR5YSH= �VSH;�� > " � F 5Y=`XR:�;R7zP\S��58=aXR:�;sPk:eMDXR5YSH=�S���=3SH=�ÊÉX<:�;R7�5Y=60j2gP\0jo3o6:�0�;R5Y=3{�5Y=`X<]3:(;R58{Q]�X\]W0j=6h�Pw5Oh�:(S�� XR]3:(o3;<Sah�16MDX<58SH=WPUS��!� > 0j=6h�(F�l3¨*]3:�=#SH=3:[;<:�o32O0QMD:�P\:�dJ:�;<x�Z\]3:�;R:�� > ""�(FUbax#0�=3:�Z =3SQ=�ÊVXR:�;<7�58=60�2�|¤0j=6h`SQ=3:[o3;<SaMD:�:�h3Pml3¨*]3:
0j2Y{HSQ;R58X<]37N]60j2YXsP\b6:�M�0j1WPk:.X<]3:.=a137�b6:�;*S��*5Y=�X<:�;sPw:�MDX<58SH=WP
XRS9b :�MDSH79o313XR:eh�5OP\b6SH13=6ha:�hvlc��=3:.X<]3:�=
SHbqXs0j5Y=6P�0�Pwo :eMD5 _¤M�0jXR5YSH=zZ\58X<]3SH1qX�0j=ax�58=aXR:�;�Pk:�MmXR58SQ=}l

# $&%"%('*),+.-�/0)2143 /�1 +5146 %7'28:9;)2/=< -�3 -�'2<;>?)*>

@�A�BDCFEHGIGKJ*LMBDE�NOAQPSRTJ�U,VWVFX8xYNOZW[I[\J*GKZFX�B]G^B\N_B\CWJ_LMNO`�VWX�Jba�E�Bwx_U,AcU,X8xWGdEeG^N��fLMNg`�VFZFBDJb[!VF[DNOhO[]U,`YG	i�j5A
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N�jtB\CFJ:[\J�k�ZlLMBDE�NOAYVF[DNOVlJb[DBkx4U,AlkYN�j?BDCFJ�U,X�hgJ y []U,EHL:U*AlU,XYxFGKEHG!N�j?VF[DNOhg[rU,`4GoR!E�B\CWNOZFBljsZFAlLMBDE�NgAlG.NgAXm
��pon�PFBDCFJbNO[DJb`qpg�"rFB\CWJ�GKJ*LMNgAlkYUOG\GKJb[\BDE�NgA LMNg`�J*Gsjs[DNO` BDCFJbNg[\Jb`YGT��U,Alkut N�j5�
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8"J�GDU,EHk�E�A�B\CFJ}E�A�B\[\N�k�ZlLMB\E�NOA�B\CcU,B�B\CWJYk�J*GDLM[\E�VFB\E�NOA(N�j:U*X�hONg[\E�B\CF`YG:R!E�BDCvjsZFAlLMBDE�NgAlG�EHG:`�NO[DJ
AlU*B\ZF[]U,X U,Alk�J*UgGdE�Jb[bixwIGoB\CWJbjsNOX�X�N*R!E�AWh�[\J*GKZFX�B5VF[\N*��J*GoE�BbPFBDCFJ:ZlGdJ�N�j9jsZFAcLMB\E�NOAlG!`YU�x�U*XHGKN�VF[\N�k�ZlLMJ
`_ZlL�C}Gd`4U,X�X�Jb[?VF[\NghO[]U,`YG	¤
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��>����7&��;�?NOAlGKEHk�J2[IU�VF[DNOhg[rU,`qBDClU,B5BrU � J*G!UOG!E�AFVWZFB5U,A�E�A�B\JbhgJb[oE�A ZWAlU,[<x�AFNOB]U,BDE�NOA

�~�Y�����%�c�f�5���5�X�������@���������%���R�5���5�N�
U,Ack ClUOG�L	N�GdB�p�E%j:B\CFEeG E�A�BDJbhOJ2[�EHG_k�E���EHGKE y X�J y x GKNO`�JYA�ZF` y Jb[��{P!U,Ack��"NOBDCFJb[\R!EeGdJ�i�8 E�B\CFNgZFB
jsZFAlL	B\E�NgAlGMP�RTJYR![\E�BDJ[�(`_ZFB\ZlU*X�XYx�[\J�LMZF[rGKE���J_VF[\N�L	J*k�ZF[DJ*Ga-6��4]-��]42 o 2 ]4N-;¡N¢��bP�R!CFJb[DJX-�£*�R¤�¥�¦g�:ClUOG
LMN GdB_p�E�j¨§X$©�,ª pOP���NOBDCFJb[DR!EHGdJ P U*Alk�-�£*�\�R¤�¥�¦F45«F���5L2U,X�XeGb-=¬ £~F�f®°¯�±~²~¡ �*«c�]i�noCFEeGIVF[\NghO[rU*` PmR!E�B\C
-6�5UgG.`4U,E�A}VF[\N�LMJ�k�ZF[\J PFEHG!U�GdNgX�ZFBDE�NgA=i´³?UOLrC�VF[DN�LMJ*k�ZF[DJ:ClUOG5U�LMNOAcGdBrU*A�B5X�J2AFhOBDC=PFU*Alk BDCFJb[\J U,[\J¨�
VF[DN�LMJ*k�ZF[DJ*GMPFBDC�ZcG.BDCFJ:VF[\NghO[rU*`qX�JbAFhgB\C�EHGlmI�°�l�riT@�A�B\CWJ�GDU,`�Jv`YU,AFAWJb[bP�RoJ�LMNOZWXHk�N y B]U,E�A U_GdJbB5N�j
y N�NOX�J*U,A�jsZFAcLMB\E�NOAlGoN�j�BDNOBrU*X X�JbAFhgB\CXµ��°�S�TB\CcU,B5[\J*LMNghOAFE·¶bJ*Go`_ZFX�BDE�VFX�JbG�N�j��{i
��ZFVFVlN GdJ_AFN*R BDClU,B/��EHG!B\CFJ�VF[\N�k�ZlLMBIN�joBDCFJa§,kc[rGdBvVF[\E�`�JIA�ZF` y Jb[]G9� � 42 o 2 24"� £ i¹¸IGdE�AFhajsZFAlLNº

B\E�NOAlG	P,RTJ?RoNOZWXHk�R![DE�BDJoU5GdJ2B=N�jFjsZFAcLMB\E�NOAlG�jsNg[ J*UgL�C:VF[DE�`�J PMR!CFJb[DJ?NOAFJ´jsZFAlLMBDE�NOAQPOGDUex�»½¼*P*[\J*L	NOhOAWE°¶bJ*G
`_ZFX�BDE�VFX�J*G N�jC�¾¼*PWU,Alk�U `4U,E�A)jsZFAlLMBDE�NOAYR!CFN GdJ y N�kax RTNOZFXekYGdE�`}VFX8x y J

»��b�*¿d�TU,Alku»�Àb�"¿K�?U,AckÁ o 2 !U,Ack�»�£O�*¿d�5 

noCFEHGuVF[\NghO[rU*` RTNOZFXek�ClUb��JoU5X�JbAFhgB\C�N�j�µ��°�F�0ÂÄÃ2Ã2Ã�Â6��£7Â)§F�´$Åµ��R§���£,�rPgR!CFEHLrC�EeG|Jba�VlNOAFJ2A�BDEHU,X�X8x
Gd`4U,X�X�Jb[?B\ClU*B6mI�·�F�� 2 2 ��F£,�?R!E�B\CFNgZFBÆjsZWAlLMB\E�NOAlG	i

Ç.ZWX�J*G:p�B\NÄt�ClUb��J�U,X�[DJ*UOkax y JbJ2A�E�AcLMX�Zlk�J*k E�A U,A�Jba�VSJ2[\E�`}JbA�B]U,X{��Jb[rGKE�NOAYN�joBDCFJ[È�É m GkxWGdBDJb` i
noC�ZlG E�A�B\CFJÊjsNgX�X�N,R!E�AFh5JbaFU*`�VFX�J*GMPbBDCFJ5LMNO`}VFX�Jba�E�Bwx5U*AlU,XYxFGKEHG EeG�k�NOAWJ5U,ZFBDNO`YU*B\EHL2U,X�XYx y x�UvLMNO`�VWZFB\Jb[
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noCFJ VFZW[\VlN�GKJ"N�j�BDCFEHG_JbaFU*`�VFX�J EeG�B\N7GdCFN*R�CWN,R L�CcU,[rUgLMB\J2[\EHGKB\EeL kWU,BrU(Bwx�VSJ�G�GdVlJ*LME%k{LbU*B\E�NgAlG�U*[\J
U,ZWB\NO`4U,B\EeLbU,X�X8x�k�J�k�ZlLMJ*kXjs[\NO` jsZFAlLMBDE�NOA7k�J]klAFE�B\E�NOAlG	P�jsNOX�X�N*R!E�AFh BDCFJ�[\ZWX�J*G:N�j('mJb`�`YU pYU,Ack7BDCFJ
U,X�hONg[\E�BDCF`*),����B��c�������"N�j+'mJb`�`4Ubn�i

8"J�LMNgAlGdEek�Jb[!BDCFJ:GdJ2B	, N�j0U,[\E�B\CF`}JbB\EeLoJba�VW[\J*GDGdE�NgAlG!k�J]kcAFJ*k�E�AYB\CWJIE�A�B\[DN�k�ZlLMBDE�NOAQPlU,Alk�RoJ�U*[\J
E�A�B\J2[\J*GKB\J*k�E�A�BDCFJ:VF[\N y U y E�X�E�Bkx}N�jTU*A�Jba�VF[\J�G\GdE�NOA�N�jTGKE°¶bJ�-���R!E�B\C.-"Gwx�` y NOXHGlÂ NO[0/o�?BDN�ClUb��J�U,A
Jb��JbA}�OU*X�ZFJ i	1cNg[!JbaWU,`�VFX�J�P�B\CFJ2[\J�U,[DJ�J2E�hOC�B!Jba�VF[\J�G\GdE�NOAlGoN�j?GKE°¶bJ_pgP
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U,Ack kc��J�N�jvB\CFJ2` ClUb��J}U,A�Jb��JbA �OU*X�ZFJ i noC�ZcG�B\CFJYVF[DN y U y E�X�E�Bwx�jsNO[6- $ p�EHG= �� $ �¾Ë Ì i87^N*R
X�J2B�ZcG�R![\E�BDJYU y N�NgX�J*U*A	jsZFAlL	B\E�NgA(B\CcU,B�B]U � J*G�UOG�E�AFVFZFB�U,A U,[DE�B\CW`�JbB\EeL�Jba�VF[\J*GDGdE�NOA=P U,Alk�k�J*L	EHk�J*G
[\J�LMZF[rGKE���JbXYx�R!CFJbBDCFJb[!E�B!EeGoJb��JbA�Ng[!AFNOB2¤
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8 CFJbAYRTJ�U*AlU,XYx0¶2J�BDCFEHGoVW[\NOhg[rU*` R!E�B\CYB\CWJ=È�É m GwxFGKB\Jb` P�RTJ�hgJbB!B\CWJ�jsNgX�X�N,R!E�AFh_U,AcGdRoJ2[b¤
�`�Y�����������
�z�g�������V�@�V�W��� �x�Y� �V�H���R�[� ���#�i�~�F� �H� �V��  �d� � ��¡

¢Y�r£"� ��¤�� �R¥[� �§¦©¨Vª¬« � � � �}V® �°¯g�W�R£"� ¤V ¯ «V« �²±.³ � �Y����8¤x �"� ¤�´ �}� ± ¡

µ �r¤ £ � � �W¶ � � � ¤�´ � � � ³8¤x �"�v· E ��� E �¸¥z� �
µ �r¤ £ � � �W¶ � � � ¤�´ � � � ³8¤x �"�v· E �[�}¤ E ��� E �R¥[� �

�V�R�V�r¤ � � �8�z� � �¸£z� ¤ � � ��¹ �V�"¶¸¤ � �Y� � ¦
· E ��� E �R¥[� ���® ¡ ¨�® �¸£ �=�;® ¡ � � �Y� � �® ¡ ± · E ��� E �¸¥z� �|�º® ¡ ±x±}ªx� � �Y� � �;® ¡ ± · E �[�}¤ E �}� E �R¥[� �|�;® ¡ ±x±}ª
��¤ �F���V� �® ¡ ± · E ��� E �R¥[� �|�;® ¡ ± · �;® ¡ ��¤ �F���V� �;® ¡ ± · E ����¤ E �R� E �R¥z� ���º® ¡ ± · E ��� E �R¥z� ���® ¡

· E �[��¤ E �}� E �¸¥z� ���;® ¡ ¨x�Y� � �;® ¡ �}ª�± � �Y� � �º® ¡ ± · E ��� E �R¥z� ���® ¡ ± · E �[�}¤ E ��� E �¸¥z� �|�º® ¡ �}¤ ���#�}� �® ¡
± · E ����¤ E ��� E �R¥[� �|�;® ¡ ±V±Yª
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