
���������	��

�


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

�(
*)+���

'&
����,�,��'#��!#"�
-�,�&�.�/��01�����

32������&45������67)8

9:�;4<�����='&

��� )>�����

��?A@CB7DFE8GH�,IJ?AKLGNM�IJOPIQKR�/?PKLB

��� )S� )S��M&�����&�.�&� ��
 '&

����
 �

�';���,��� �&� '&
�

�,��������!#"�
 �

�)

���&
����������
)����5� T�)VU.�*����������!#"�
W���5�����*����2��������X���X�,�,�ZY
���,)>�.�&�����

9:� ��� ����� �

 ����
 ��� [7�����	�.�&
 '&
��5
 �����:��� �

�) ��� \�����)>����
�)

�,� ';��)S)>]�����
�)^�_�����`�a
�M���� ��!#"�
���
��������b���c�


�,��

�`� �d'#�.e���'#���
)

� �f������� �,2,�����������(g	������'#�ih

�,j8DkGmlnB7EoBNj_GpDJq

��DFG7r.h	��OAGms>tF?PGNE8Iu';B7t�vwDkGH�	?PxyvkGL�(IJE8DFGpzCB>{��,DJh|��x8}8h

�	DkGnr.h	��xyvw~pxS?PGL';B7DkxSIJ?PDFGNE8Iu��IJtF••€S?Av‚BH9:?AOPƒ8G8{>��DQh E1„…�†v‚B‡v

�	DkG7r.h�[7GptFˆ*9‰IQDkDFIJ?PDkBŠE8I*��IQzJIQx8E8I7{_��DQh

�	DFG7r.h��/€8@J?��	?PDFKLIQz7{o�uh_)>@7h

�	DFG7r.h ��B7DF@JGH��€8DFˆJOP?AGH';BCl7BnOP@CBnxVvk?/�:Bn@‚ƒ8IJ@QG8{_��DJh

����
‹���Œ[7���,���.�;
•{‰�,[•U�M#����)>�.�

�����&!&
3���ŒŽ7•7•7•



�/�����i{‰����'#�����

‹�,�	���5
3M;�������

��K‘B*��I’vwG•E8GpOAGp}p?“B,joB7DwB���KHj8OPIQKLIQxVvwB7”C•nG
E8I

�	DkG7vkG>@QGpOPG7t–E8I�'#GpKŠ€8xS?P@CBn”C•7G���vw?POA?PzJB7x8E8G&2,B7DkE•U

—

B7DkIC6p)>G7r˜v

—

B7DkI™'#G>E8IQtk?A}px š|��?AG›E8IR[pB7x8IJ?ADkG7œ

Ž7•p•n•

•,YŠ{^žŸŽ7 �j–h Ž7¡S{…¢�@QK £¤'&

��� � 67�,9†�,[S{

�ih…)>@7h¥{_�	x8}pIJxSƒoB7Dk?PBN��OAˆQvkDk?P@JBS{oŽn•p•7•V¦

�(IJtFI�U	��x8?Al7IJDFtk?PE8B7E8I
9oIJESIJDwBnO�E8GN��?PGuE8I
[pBŸU

x8IQ?PDkGS{‰'&

� ���

žph��	DkGnvwG•@JGpOAGpt;E8Ii'#GpKŠ€8xS?P@CBn”C•7G

Ž>h�2�4b6p)•4 '#G•E8IQtk?P}7x

§

h	��KHj8OPIQKLIQxyv‚B7”Q¨>IQt&IJK™2�4

�‚h_'&

����� 67��9†�,[ �F�‚h8�&©Avk€8OPG+£ªtkˆJDF?PIC¦

?A?



« ¬‹­�®‹¯d°W±X²/³ °W´$µ+¶3·

�&G�jSDkG7rªIQtktkG7D:��OAGms>tF?PG,E8I&';B7t�vwDFG��	?PxyvwG���IJESDkGpzJBS{pj_IJO“B�BnvkIJx8”J•7G�I#?Ax8@JIQxyvw?Al7G�E8IQE8?P@JB7E8Gpt

¸

KH?PK¹E8IQtkE8IHBºr»B7tkI•IQK›•V€8INIJt�vw?¥lpINxoBº��x8?A@J?“Bn”C•7G+'#?AIJxyvw©¥¼o@CBS{1joB7tktkB7x8E8G+j_IJOPG+�+IJtFvkDwB7ESG

I½j8DF?Px8@Q?PjoBnOPKHIJxyvwI<Bn}pGpDwB¾x8G¿��Gp€>vwGpDkB7E8G8hÀ�	OPI½@JG7xVvkDk?AÁ8€8?P€=E8I½rªGpDFK‘BÂE8IQ@J?Atk?AlnB¾joB7DkB¿B

DFICB7OA?PzJB7”C•7G•ESIJtFvkI*vkDwB7Á8B7OPƒ8GSh

�&G¿j8DkG7rªIQtktFGpD��,xyvw~px8?AG¿';B7Dkx8IQ?PDFG¿E8IÃ��IQtk•V€8?AvwBW9:?AOPƒ8G¾j_GpDÄIQtFv‚BnD�tFIJKHj8DkIÅE8?PtFj�G7tFvwG

B�IJtk@QO“B7DFIJ@QIJDŠ•V€oB7OA•V€8IJDuE8ÆSl•?PEoB�IºB7j_Gpxyv‚B7DutkGpOA€8”J¨•IJtujoB7DkB�j8DFGpÁ8OPIQK‘Bntu•V€8Iºj8B7DkIQ@J?“BnKÇ?Ax>U

vkDwB7xStkj_Gpx8©Al7IJ?AtJhL��IQl•?PESG5B^IJOPIQtJ{(ƒ8G‡ÈFINIJKÉES?“BºvwIQx8ƒ8G�€SKÉx8GmlpG�@QGpx8@QIJ?AvkG^joB7DwB+B^joB7O“BCl•DwB


�DF?PIJxyvwB7E8GpDFIJtJh

�&Gpt�j8DkG7rªIQtktFGpDkIQt���€S@J?���?ADkKHIJzn{–[7GptFˆ•��IJzJIQx8E8I•IŠ��B7Dk@QGº��€SDkˆJOA?PG‘�:B7@‚ƒ8IQ@JGÄj_GpD�j8B7DFvk?¥U

@Q?PjoBnDkIJKÊEoB•ÁoB7x8@JBHI�@JG7xVvkDk?AÁ8€8?PDFIJKËjoB7DwB•GNE8IQtkIJxyl7GpOAl•?PKHIJxyvkGLE8IQtFvkI*vkDwB7ÁoBnOPƒ8G8h

�&Gpt�KLIQ€8t;BnKL?A}pGpt	E8I���DF€8j�GuE8I���IQOPIJ?AxSrªGpDFK‘Ìnvk?P@JB�I���€>vwGpKLB7”C•nGÄ£¤�
�(�
¦	j�IQOPGuB7€>Í>©POA?PG

x8B7t&v‚B7DFIQr»B7t�E8?Atk@J?Aj8OP?AxoB7DFIJt#I�j_IJOAGHIÎÍ>@JIJOAIJxyvwI*@JG7xVl•©¥l>?AGNI’Í•vwDkB‡U�@QO“B7tFtkI7h

�dvkG>E8G¾G¾j_IJtFtkGyBnO
E8Gc��B7Á�G7DwBnvkÏpDk?AGÃE8I½�	DkGŸÈFIQvwG7t+ESIÅ'#?PDk@Q€8?AvkGpt<£»����'&¦ºj_IJOPBÃ?PxSrªDkB‡U

IQtFvkDk€Svk€8DwB•@JIQE8?PE8BŠIJK$vwIJDFKLG7t;E8I�DFIJ@J€SDktkG7t�@QGpKHj8€Sv‚Bn@J?PG7xoB7?PtQ{Vtk€8j_GpDFvkI�vwˆQ@Jx8?A@JG•I�B7@Q?PKLBuE8I

vk€8E8GHj�IQOPG•@QGpKLj8B7x8ƒ8IQ?PDk?AtkKHGŠI
vwDFG>@JBNESI*?AE8ˆJ?PB7tJh

Ð

KH?Px8ƒoBir»BnKL©AOP?“B>{•j_Gp?At;tkIQK™tkIJ€�B7j_Gp?PG•x8•7G•vwIJDF?“B•@‚ƒ8IQ}yB7E8GLB7G•¼oxoB7O/ESIJtFvwBNr»BntkI7h

�XvwG•E8GptJ{‡•V€8I#ES?PDkI’v‚B�Gp€i?Ax8E8?PDFIQvwB7KLIQxyvwI	vwIQx8ƒoB7K�KHI ?Ax8@JIQxyvw?AlnB7ESG�E8€8DkB7xyvwI#B,@JG7x8@JOA€8tw•7G

ESIJtFvkIu@Q€8DktFG8h

��KRB7}pDkB7E8IQ@J?PKHIJxyvkGiIJtFj�IQ@J?PB7O–B7G7t;KLIQ€8t&B7KH?P}7Gpt;[7Gp•7GN��B7DF@JIQOPG8{8)SB7OPG7K‘•7GS{S';BntFv‚Bnx8Gpx–{

��Ì7Dk@Q?PGi��?PDkB7x8EoBS{•��€8Á8?Ñ{V9†Ì7Á8?AGu�,xVvk~px8?AG8{Vg	E8tkGpxÄ��DkB7x‡ÈkBS{V9†ÌnÁ8?PG*��€SvkDwBS{S��B7DF@JIQOPG*��zCBnKNU

ÁS€‡ÈkBS{‰��IJxoBnvkGH��€SvwDkBHI*BŠvwG•E8Gpt&G7t�ESIJKLB7?PtQh

�	tFvkI*vkDwB7Á8B7OPƒ8GŠrªG7?–DkIJB7OP?AzCB7E8G•@QGpKRDFIJ@J€SDktkG7t,EoBN�,9†��[S{‰9:��[pM�{‰';�,�	•ÄIi'#������)_h

?A?P?



��IJtF€8KHG�EoB��(IJtkI;B7j8DkIQtkIQxVvwB7EoB

¸

'&

������6n��9†�,[�@JGpKHG�joB7D�vwI�E8Gpt†DFIJ•V€8?PtF?AvkGpt:x8IQ@JIQtktwÌnDk?PG7t

j8B7DwBNBNGpÁSvwIQx8”C•nGHESGL}pDkB7€^E8I*��Gp€SvkGpD&IJKÒ'#?AÓJx8@Q?“B7t*£»�ih…)>@7h…¦

���������	��

�


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

�(
*)+���

'&
����,�,��'#��!#"�
-�,�&�.�/��01�����

32������&45������67)8

9:�;4<�����='&

��� )>�����

��?A@CB7DFE8GH�,IJ?AKLGNM�IJOPIQKR�/?PKLB

��BnDk”JGy6pŽ7•p•7•


�DF?PIJxyvwB7E8GpDQq	��OPGms•tk?AG•E8Iu';B7tFvkDkGL�	?PxyvwGH��IQE8DkG7zCB

�	DFGp}pDwBnK‘BSq†��xS}pIJx8ƒ8B7Dk?PBH�	OAˆQvwDF?P@JB


‹GpÁVÈFIQvw?¥lpGHE8IJt�vwI*vwDwBnÁoB7OPƒSGHˆuB7j8DFIJtFIJxyv‚B7D,€8KLBHKHIQvkG>E8G7OPGp}p?PBiE8I•Ô�Õ7ÖF×7Ø Õ7ÖwÙ�Ú‰Û–Ü.ÝÎÞ»Ø Õ7Ö‚Ù

ß

ÜJ×•Ù‚à’á¥â7ã*B7jSOP?P@JB7EoB

¸

tk©AxyvwIJtFI,ESI�jSDkG7vkG>@QGpOPGpt:E8I�@JGpKŠ€Sx8?P@JB7”C•7GSh	
bj8DFG‡ÈFIQvkG�tkI�?Px8?A@J?“B,@JGpK-B

IQtkj_IJ@Q?A¼o@JB7”C•7GLE8Gpt�j8DFG7vwG•@JGpOAGpt&BnvkDwBClpˆQt,ESIu€8KÊKLG•E8IJOAG•E8Iu��Ì7•V€8?AxoBHESIu�	t�v‚B7E8G7tŠ£Ñ����9	¦’{

G7x8E8IŠ@JB7EoBLvkDwB7x8tF?P”J•7GºE8IŠIQtFvwB7E8GºDFIJj8DFIJtkIQxyv‚BÄ€8KLB‘Gpj_IJDwBn”C•7GºG7€5€8KÒ@JGpx‡ÈF€SxVvkGºE8IŠG7j�IQDwB‡U

”Q¨>IQt�BNtkIQDkIQKäBClnB7OA?“B7EoBntJh#
�KLG•E8IQOPGNE8Iu����9WB7ESG7v‚B7ESGLx8IQtFvkIuvwDkB7ÁoB7OAƒ8G•rªGp?�B7EoBnjSv‚B7ESGLE8I

KHG•E8G•Bi?Ax8@JGpDFj�G7DwB7D @CB7DkB7@QvkIJDF©PtFvk?P@JB7t;IJtFj�IQ@J©¥¼o@CB7t&ESI�?PKHj8OPIQKLIQxyv‚B7”Q¨>IQt�IQK¹åSÕ7ÖF×7Ø Õ7ÖwÙ’h	�	tFvkI

KHG•E8IJOAG*j_IJDFKL?¥vwIn{>BnOPˆJK‹E8I�E8IQtk@QDkIQl7IJD&Bnt�rª€8x8@Q?PGpx8B7OP?AEoB7E8IQt	E8Gij8DFG7vwG•@JG7OPG8{ytFI�j8DFIJG•@J€8joBnD�E8I

BnxVvkIJKL•7Gº@QGpK›Bnt�rª€Svw€SDwB7t,?PKHj8OPIQKLIQxVvwB7”J¨•IJt�IJKfåSÕ7ÖF×7Ø Õ7Ö‚Ù’h��,KÒ@JGpxŸÈF€8xyvwGÄE8IilnB7OAGpDkIQt�E8I

B‡vwDwBntkG<Iº@Q€8tFvkG<E8Iºj8DFG‡ÈFIQvkG<tw•7G<IÎÍ>vkDwB7©AE8GptQ{†rªGpDkx8IQ@JIQx8E8GÅB7tktF?PK+{†tk€SÁ8tk©AE8?PGptu•V€8I^B7€>Í>?POA?PIQK

GÅj8DFG‡ÈFIQvk?PtFvwB<x8GæjSDkG•@JIJtFtkGæE8I�IQtk@QGpOPƒoB½EoB<KHIJOPƒSGpD•joB7D�vw?P”J•7G½EoB½IJtkj_IJ@Q?A¼o@JB7”C•nG8h%
Ò@J?P@QOPG

ESIºj8DkGŸÈFIQvwG<tFIÄIJx8@QIJDFDwB<@JGpKçB5?PxyvkIJ}pDkB7”C•7G�E8GptŠKHÏ>ES€8OPGptuB7j_Ïpt•B5I’v‚B7joB�E8IÄjoB7D�vw?P”J•7G�ESG

tF?Pt�vwIJKLBSh��‹IQv‚BnjoB‘E8IŠ?AxyvwIJ}7DwB7”J•7GºtkIuvwGpDFxoBºÁoB7t�v‚B7xyvwIitk?PKHj8OA?A¼o@JB7EoBNj�Gp?At�GºKHˆQvkG>ESGº€Svw?AOP?èU

zJB7E8GHjoB7DkBHE8IQtk@QDkIQl7IJD�GHj8DFG7vwG•@JGpOAG•IJK¹B7O¥vwGNx8©¥lpIJO>ÈkÌNtkI*IJxS@CB7DFDkIJ}7Gp€�E8I�IQtkj_IJ@J?¥¼o@CBnD�lnÌ7DF?“B7t

@JB7DwBn@QvwIQDk©AtFvw?A@CB7t
?Ax8IJDFIJxyvwIQt

¸

@QGpKŠ€8x8?A@CB7”J•7G^IJxyvwDFINIJxyvw?AEoB7E8IQtuE8IºåSÕ7ÖF×7Ø Õ7ÖwÙ’hŠ��KHj8OPIQKLIQxVvwB‡U

”Q¨>IQt�€Svw?AOP?PzJB7x8E8G�B
rªIQDkDkB7KLIQxyv‚B*)•s•x8Gpj8t�s•t�joBnDwB
tk©AxVvkIJtFI,E8I&@Q?PDF@J€8?¥vwGpt	��)>��'X@QGpK3Á8?AÁ8OP?AG7vwIQ@CB

ESI�@JˆQOP€8OPB7t#joBnE8Dw•7GiI�?PKHj8OPIQKLIQxyv‚B7”Q¨>IQt�@QGpKÊBirªIQDkDkB7KLIQxyv‚Bi���>�������`joB7DwBŠjSDkG7vkG7vw?AjoB7}pIQK

DkÌ7j8?AEoB•IJK™������tk•7GN@JGpxStk?PESIJDwBnEoB7tJh

?Al



�,Á8tFvkDwB7@’v&G7r��&ƒ8IQtk?At&j8DkIQtkIJxyvkIJEÄvwGH'&

������6n��9†�,[•B7t&BijoBnDFvw?PB7Oorª€8OA¼8OPOPKHIJxyv G7r/vkƒ8I�DkIQ•V€8?¥U

DFIJKHIJxyvwt&rªGpD;vkƒ8I�E8IJ}7DkIJI*G7r:��G•@QvwG7D&G7r	)•@J?PIQx8@JI‘£Ñ�uhé)>@nhé¦

�����	��2�
���
��(
���ê-9(

�a���&
���
�'&
��æ�������(� ���������	�&��

�3��)>�.���

2������&45������67)8

9:�;4<�����='&

��� )>�����

��?A@CB7DFE8GH�,IJ?AKLGNM�IJOPIQKR�/?PKLB

��B7Dk@‚ƒo6pŽ7•p•7•

�&E>l>?AtkGpDQq���OPGms•tk?AG•E8Iu';B7tFvkDkGL�	?PxyvwGH��IQE8DkG7zCB

�,IJjoB7D�vwKHIJxyvCq �	OPIQ@QvkDk?P@JB7O/�	x8}p?Ax8IJIQDk?Ax8}

�Ê2�B7DFE

—

BnDkIm67)>G7r˜v

—

B7DkI^'#G•E8IQtk?P}7xc��IQvkƒ8G•E8GpOPG7}7sÅB7j8j8OA?PIQEævwG+vwƒ8I‘tFs•xyvwƒ8IQtk?PtiG7r�@JGpK•U

Ki€8x8?P@JBnvw?AGpxÄj8DFG7vwG•@JGpOAt&?Pt&j8DFIJtFIJxyvwIQE5?PxÄvwƒS?Pt

—

G7Dkë‰h���xS?“Bnvk?“B7OAOAsp{VvwƒSI*ESIJtk?A}px8IQD�tFj�IQ@J?¥¼oIJt�vwƒ8I

jSDkG7vkG>@QGpO�ÁVs�BHtFv‚B‡vwIiES?“B7}pDkB7K+{

—

ƒ8IJDFIŠICB7@‚ƒ�tFv‚B‡vwIuvkDwB7xStk?Avk?PGpx^?At�BHtkIQv�G7r	@JOPB7€8tFIJt�Bnx8E�IÎÍ•U

jSDkIJtFtk?AGpx8t•vwG½Á_I+I’lnB7OP€oB‡vwIJE1h¾�&ƒ8I^tFv‚B‡vwI^E8?“Bn}pDwB7KÇ€8tFIJEX?Px¾vwƒ8?At

—

G7Dkë

—

B7tHKLG•E8?A¼8IJEÂvwG

@JB7jSvk€8DkIŠƒ8B7DkE

—

B7DFIŠ?PKHj8OPIQKLIQxyv‚Bnvk?PGpx8t�tFj�IQ@J?A¼8@Š@‚ƒoB7DkB7@QvkIJDk?AtFvk?P@JtQh��;v�vkƒ8IŠIJxSE<G7r�tFs•xyvwƒ8IQtk?At

jSDkG•@JIJtFtJ{�E8IJOPBms+Bnx8E5B7DFICBHKLIJB7tk€8DFIJt�rªGpD�ICB7@‚ƒ�vkDwB7xStk?Avk?PGpx+B7DFIuG7ÁSv‚B7?Ax8IJE1h&�&ƒ8IJtFIŠKLIJB7tk€SDkIJt

BnDkI^€8tkIQE¿vkGæI’l7BnOP€oBnvkIÄ?Ar�vwƒ8I^@QGptFvLB7x8EXE8IQO“BCs¾G7r,vwƒ8I^@‚ƒ8GptFIJx%j8B7DFvk?Avw?AGpx¾B7DFI

—

?AvwƒS?Px¾vwƒ8I

Á_Gp€8xSE8t
@CB7OA@J€8OPBnvwIQE–h
��KHj8OPIQKLIQxVvwBnvw?AGpx8t�€8tk?Ax8}+)•s•x8GpjStFs•t
vwG•GpO(vkGºvwƒ8IitFs•xyvwƒ8IQtk?Pt�G7r ��)>��'

@Q?PDF@J€8?¥vwt

—

?¥vwƒÃB�tFvwB7x8EoB7DFE¾@JIQOPO OP?PÁSDwB7D�s5rªGpDŠB�tkj_IJ@J?¥¼o@‘vkIJ@‚ƒ8x8G7OPGp}7sæB7xSEÂ€8tk?Ax8}5���>�������

vkG>G7O1vwG•vwƒSI�r»BntFv�j8DkGnvwG7v�s•j8?Ax8}•?Px+�	DkGp}7DwB7KHK‘BnÁ8OPI���G7}p?P@���I’l•?P@JIQtŠ£»���(��¦�BnDkI
@JG7x8tk?AE8IJDFIJE–h

l



ì™í ³ î�­�²–¶

ï‘ð>ñJò�óÃô õªö

÷ºø
ñQùmúŸûoü7ù ö

ý õ»ñQùmûÅþ(ð5ÿ&õ��_ò�ú‡û8ñ ��õ»õ

ý õ»ñQùmûÅþ(ð��#û
ø

ð��»û8ñ ��õªö

� �
	

ùmúŸô/þ(ò���
Sô

�

žph¥ž 
�Á•ÈFI’vw?Al7GNE8GL�(DwBnÁoB7OPƒSGÃh*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h •

žph…Ž ��G7vwIQ?PDFG•E8GN��DkB7ÁoB7OAƒ8G h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h �

� ��������� �

ô/þ�ð•ñCõ��

	

þ�ð��*úŸô‰ùCô/üpô��»ô_ñ•þ�ð

�

ô�ó½ò

	

õ»üpû���
8ô �

Ž>h¥ž ��xyvwDFG>ES€8”C•7G½h*huh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h ¢

Ž>h…Ž �	Dk?Ax8@J?AjoB7?At�'#Gpx8@QIJ?AvkGpt�E8Iu'#G>ESIJtk?A}px h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h �

Ž>h

§

�†v‚BnjoB7t�E8I*��IJtFIJxylpG7OAl•?PKHIJxyvwG h*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hRžpž

Ž>h

§

h¥ž ��IQj8DkIQtkIQxVvwB7”C•nG‘E8GL)>?AtFvwIQK‘B h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hRžŸŽ

��G•E8IJOAGpt3h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hRž

§

��DF••€S?AvwI’vw€8DkB7t�h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hRžC•

�/?Px8}p€8B7}pIJxSt&E8I*��tFj�IQ@J?¥¼o@CB7”J•7G¹h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hRž �

l•?



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

l•?P?

��IQj8DkIQtkIQxVvwB7”C•nG‘��xyvwIQDkxoB h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hRžm 

Ž>h

§

h…Ž �:B7D�vw?A@J?PG7xoB7KHIJxyvwGN2�4b6p)•4 h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hRžm 

��OA}pGpDk?¥vwKHGpt E8Ii��B7DFvk?P@Q?PGpxoBnKLIQxVvkG h*huh*h*huh*huh*h*h*h*h*huh*huh*hRžŸ¢

�(lnB7OA?“B7”J•7GŠEoBH�:BnDFvw?A”C•7GÄh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hRž-�

Ž>h

§

h

§

�	DkG7vkG7vw?AjoB7}pIQK h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hRžm¡

)>©PxyvkIJtkI�E8GL2�BnDkE

—

B7DkI h*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hRžm¡

)>©PxyvkIJtkI�E8G‘)>G7r˜v

—

B7DFI%huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$Ž7•

)>©PxyvkIJtkI�EoBL'#GpKŠ€Sx8?P@JB7”C•7G huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$Ž7•

Ž>h|• ';B7DkB7@QvkIJDF©PtFvk?P@JB7t&E8Gpt��	DkG7vkG>@QGpOPG7t;E8Iu'#GpKŠ€8xS?P@CBn”C•7G h*huh*h*h*h*h*huh*huh*h$Ž>ž

Ž>h|•8h¥ž )>?Px8B7OP?AzCB7”J•7G h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$ŽpŽ

Ž>h|•8h…Ž �	tFv‚BnÁ�IQOPIJ@Q?PKHIJxyvwGNI��&ˆJDFKL?Ax8G•E8Iu'#Gpx8IÎÍS•7G^huh*huh*h*h*h*h*huh*huh*h$ŽpŽ

Ž>h|•8h

§

��xSrªGpDFK‘B7”Q¨>IQt&E8Iu'#GpxyvwDFGpOPIähuh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$ŽpŽ

Ž>h|•8h|• 9oGpDkKLBnvwGiE8I*�:B7@QG7vwIQtŠhuh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$Ž

§

Ž>h|•8h.� '#GpxS¼oDFK‘Bn”C•7GNE8I*��IJ@JIQj�”J•7GHE8I*��B7E8Gpt<h*h*huh*huh*h*h*h*h*huh*huh*h$Ž

§

Ž>h|•8h   '#GpxyvwDFGpOPI
E8I*9:OA€>Í>G‘h*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$Ž

§

Ž>h|•8h…¢ ��DkBnv‚BnKLIQxVvkGNE8I*��DFDkGpt-h*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$Žn•

Ž>h.� ';B7DkB7@QvkIJDF©PtFvk?P@JB7t+��IQOPIQlnB7xyvkIJt^joB7DkBX€8K �	DFG>@QIJtktkB7E8GpD+E8Iæ�	DkG7vkG>@QGpOPGptÄIQK

2,B7DkE

—

B7DFI h*huh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$Žn•

Ž>h   '#GpKHIJxyvwÌ7Dk?AGptÄhuh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$Ž7 

/

�*ú‡õ

	

üyõ�0(ûoõ»ñ
÷

ó
ø

õªð

	

ùmð•ñ•þ�ð

�

ô/þ(ð•ñCõ1�

	 �

�

§

h¥ž �(DwB7Á8B7OPƒ8G7t���IQO“B7@Q?PGpxoBnE8Gpt�huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$Žp¢

§

h…Ž ';B7DkB7@QvkIJDF©PtFvk?P@JB7t&E8Gpt��	Dk?Ax8@J?AjoB7?Pt#��KŠÁ8?AIJxyvwIQt�E8Iu'#G>E8IQtk?A}pxRh*h*h*h*huh*huh*h$Ž7¡

§

h…Ž>h¥ž '&
�)8�5
�) h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$Ž7¡



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

l•?P?A?

§

h…Ž>h…Ž )>j_IJ@m)Vs>xÇh*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h

§

ž

§

h…Ž>h

§

�Vê�'&
*) h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h

§

ž

§

h…Ž>h|• �3242
� I*M;�5262
�™h*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h

§

Ž

§

h…Ž>h.� �	��)S2Rhuh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h

§

•

§

h

§

�(DwB7Á8B7OPƒ8G7t���IQO“B7@Q?PGpxoBnE8Gpt;@QGpK™�	DkG7vkG>@QGpOPG7t;E8Iu'#GpKŠ€8xS?P@CBn”C•7G h*h*huh*huh*h

§

�

§

h|• '#GpKHIJxyvwÌ7Dk?AGptÄhuh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h

§

 

7 8

ðyùmô/þ�ô��»ô��_õ»û+þ�ð

�9�:����� �

ô/þ�ð•ñCõ��

	

þ�ð;�*úŸô‰ùCô/üpô��»ô_ñ
þ�ð

�

ô_óÅò

	

õÑüpû���
Sô

/�<

•8h¥ž ��xyvwDFG>ES€8”C•7G½h*huh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h

§

�

•8h…Ž 9oIJDFDwB7KHIJxyvwB7t&E8I���j_Gp?PG huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h

§

¡

•8h…Ž>h¥ž )•s•x8Gpj8t�s•t�h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3•y•

•8h…Ž>h…Ž ���•��� ��� h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3•8ž

•8h

§

����I’vwG•E8GpOAGp}p?“Bi��DFGpj_GptFvwBÇh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3•VŽ

•8h

§

h¥ž ��IQj8DkIQtkIQxVvwB7”C•nG‘E8GL)>?AtFvwIQK‘B h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3•p•

•8h

§

h…Ž ��G•E8IJOAGHESIi��� 9¾�&EoBnjSv‚B7ESG

¸

)>©AxVvkIJtFI h*huh*huh*h*h*h*h*huh*huh*h3•y 

��IQ¼8x8?P”J•7GNE8Gº�+G>E8IQOPG h*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3•y 

��x8tkIQDk”J•7GLESIi)•?PxoB7?At‘h*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3•V¢

'#O“B7tFtk?¥¼o@CB7”J•7GNEoB7t��(DwB7x8tF?P”Q¨>IQtdh�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h3•=�

��IQtFvkDk?P”Q¨>IQt

¸

t���IJtF@JDF?P”J¨•IJt�Y
2,��� h*huh*h*huh*huh*h*h*h*h*huh*huh*h3•y¡

��KLjSOPIJKHIJxyvwB7”C•7G•ESI*€SK‘B•�(DwB7x8tF?P”J•7GL��IQx8ˆJDF?P@CBÅhuh*h*h*h*h*huh*huh*h>�7•

•8h

§

h

§

)>©PxyvkIJtkI�IQK™2�B7DFE

—

B7DkI*I*)>G7r˜v

—

B7DkIch*huh*h*huh*huh*h*h*h*h*huh*huh*h>�pŽ

•8h

§

h|• �:B7D�vw?A@J?PG7xoB7KHIJxyvwGN2�4b6p)•4 h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h>�

§

��IJtF@JDF?P”C•nGL��x8?A@J?PB7O1I
Y�IJDF?A¼o@JB7”C•nGL9oGpDFK‘BnOih*huh*huh*h*h*h*h*huh*huh*h>�n•



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

?èÍ

'#Gpx8t�vwDk€S”C•7GHE8G‘��G>ESIJOPGÇh*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h>���

'#Gpx8t�vwDk€S”C•7GHEoBH9‰€Sx8”C•7GL
�Á•ÈFI’vw?Al7GÊh*huh*h*huh*huh*h*h*h*h*huh*huh*h>���


�vw?PKH?PzJB7”C•nGŠEoBN9o€8x8”C•nG‘
�Á•ÈFI’vw?¥lpGRh*huh*h*huh*huh*h*h*h*h*huh*huh*h>�7 


‹'#DF?AvwˆQDk?AG•E8I*�:B7D�vw?P”J•7G h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h>�?�

•8h

§

h.� )>©PxyvkIJtkI�EoBL'#GpKŠ€Sx8?P@JB7”C•7G•I���xyvwIQ}pDwBn”C•7GHE8GL)>?Pt�vwIQK‘BHh*h*h*huh*huh*h>�7¡

•8h|• '#GpKHIJxyvwÌ7Dk?AGptÄhuh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h>�7¡

@

ïºð•ñCòA�˜ùmûoþ�ô�ñ B

�

�>h¥ž ��xyvwDFG>ES€8”C•7G½h*huh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h- Sž

�>h…Ž ��';�DC�'#Gpx8}pIQtFvk?PGpx^��lpGp?AEoB7x8@QI,E h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h- 

§

�>h…Ž>h¥ž ��IJtF@JDF?P”C•nGLEoBnt,9o€8xS@J?PG7xoB7OP?AEoB7E8IQt#E8GL�	DkG7vkG>@QGpOPG h*h*h*h*h*huh*huh*h- 

§

�>h…Ž>h…Ž ��G•E8IJOPB7}pIJKËE8GH�	DkG7vkG>@QGpOPG¿huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h- 7•

�>h…Ž>h

§

��IQvwB7OPƒ8B7KLIQxyvwGNEoB7t��(DwB7x8tF?P”Q¨>IQt&joB7DwBH��IQtk@JDF?P”Q¨>IQt�IQK¹2�B7DFE

—

B7DkI�h*h- =�

��DkB7x8tF?P”C•nGHESIu�	xyl•?PGHE8Iu�5)8� h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h- p 

��DkB7x8tF?P”C•nGHESIu��IJ@QIJÁ8?AKLIQxyvwGNE8I���'F2 h*h*huh*huh*h*h*h*h*huh*huh*h- y¢

��DkB7x8tF?P”C•nGHESIu��IJ@QIJÁ8?AKLIQxyvwGNE8I�tk?AxoB7O–E8Iu�����,�&� h*h*h*h*huh*huh*h- y¢

��DkB7x8tF?P”C•nGHESIu��IJ@QIJÁ8?AKLIQxyvwGNE8Iu�5)8� h*h*huh*huh*h*h*h*h*huh*huh*h- ��

��DkB7x8tF?P”J¨•IJt�E8I*�	xyl•?PGNE8I���'F23I��	xVl•?AGLE8I�tF?PxoB7O1E8I*� �����&�dhuh*h- p¡

�>h…Ž>h|• )>©PxyvkIJtkI�E8I*2,B7DkE

—

B7DFI*Iu)>©AxyvwIJtFIuESIi)•G7r˜v

—

BnDkI huh*h*h*h*h*huh*huh*h- p¡

�>h…Ž>h.� �:B7D�vw?A@J?PG7xoB7KHIJxyvwGN2�4b6p)•4 h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$¢n•

�>h…Ž>h   �(lnB7OA?“B7”J•7GŠEoBH�:BnDFvw?A”C•7GN�	tF@JGpOAƒ8?PEoB h*huh*h*huh*huh*h*h*h*h*huh*huh*h$¢?�

�>h…Ž>h…¢ ��xoÌnOP?PtFI�E8GL��IJtFIJKHj�IQx8ƒ8GLEoBN�:B7D�vw?P”J•7GH�	tk@JG7OPƒ8?AEoB`h*h*h*h*huh*huh*h$¢7¡

�>h…Ž>hG� ��I’¼oxoB7KHIJxyvkGÅh*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hH�p•



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

Í

�>h…Ž>h ¡ ��xyvwIJ}7DwB7”J•7GLESG‘)•?PtFvkIJKLB h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hH�Sž

�>h

§

�	DkGnvwG•@JGpOAG•E8Iu'#GpxyvwDkG7OPI
E8IŠÔ
Õ7ã_×•ÜJIWjoBnDwB•€8KLBNDFIJE8I��	���ÉtkIQKR¼oG‹h*huh*hH�yŽ

�>h

§

h¥ž ��IJtF@JDF?P”C•nGLEoBnt,9o€8xS@J?PG7xoB7OP?AEoB7E8IQt#E8GL�	DkG7vkG>@QGpOPG h*h*h*h*h*huh*huh*hH�7•

�>h

§

h…Ž )>©PxyvkIJtkI�E8I*2,B7DkE

—

B7DFI*Iu)>©AxyvwIJtFIuESIi)•G7r˜v

—

BnDkI huh*h*h*h*h*huh*huh*hH�=�

�>h

§

h

§

�:B7D�vw?A@J?PG7xoB7KHIJxyvwGN2�4b6p)•4 h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hH�y¢

�>h

§

h|• �(lnB7OA?“B7”J•7GŠEoBH�:BnDFvw?A”C•7GN�	tF@JGpOAƒ8?PEoB h*huh*h*huh*huh*h*h*h*h*huh*huh*h-¡p•

�>h

§

h.� ��xoÌnOP?PtFI�E8GL��IJtFIJKHj�IQx8ƒ8GLEoBN�:B7D�vw?P”J•7GH�	tk@JG7OPƒ8?AEoB`h*h*h*h*huh*huh*h-¡Sž

�>h|• �	DkGnvwG•@JGpOAG•���,�›U �&@’vw?¥lpIu��IQOP?“BnÁ8OPI���€8OAvk?P@JB7tFv&h*h*huh*huh*h*h*h*h*huh*huh*h-¡

§

�>h|•8h¥ž ��IJtF@JDF?P”C•nGLEoBnt,9o€8xS@J?PG7xoB7OP?AEoB7E8IQt#E8GL�	DkG7vkG>@QGpOPG h*h*h*h*h*huh*huh*h-¡

§

�>h|•8h…Ž ��G•E8IJOPB7}pIJKËE8GH�	DkG7vkG>@QGpOPG¿huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h-¡=�

�>h|•8h

§

��IQvwB7OPƒ8B7KLIQxyvwGNEoB7t��(DwB7x8tF?P”Q¨>IQt&joB7DwBH��IQtk@JDF?P”Q¨>IQt�IQK¹2�B7DFE

—

B7DkI�h*h-¡p 

��DkB7x8tF?P”C•nGHESIu��IJ@QIJÁ8?AKLIQxyvwGNE8Iu�5)8�‹j_IJOAGL��G7vkICB7E8G7DXh*h*huh*huh*h-¡p 

��DkB7x8tF?P”C•nGHESIu�	xyl•?PGHE8Iu�5)8��j_IJOAGH��G7vkICB7ESGpD<huh*h*h*h*h*huh*huh*h-¡y¢

�>h|•8h|• )>©PxyvkIJtkI�E8I*2,B7DkE

—

B7DFI*Iu)>©AxyvwIJtFIuESIi)•G7r˜v

—

BnDkI huh*h*h*h*h*huh*huh*h-¡��

�>h|•8h.� �:B7D�vw?A@J?PG7xoB7KHIJxyvwGN2�4b6p)•4 h*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h	žm•p•

�>h|•8h   �(lnB7OA?“B7”J•7GŠEoBH�:BnDFvw?A”C•7GN�	tF@JGpOAƒ8?PEoB h*huh*h*huh*huh*h*h*h*h*huh*huh*h	žm•=�

�>h|•8h…¢ ��xoÌnOP?PtFI�E8GL��IJtFIJKHj�IQx8ƒ8GLEoBN�:B7D�vw?P”J•7GH�	tk@JG7OPƒ8?AEoB`h*h*h*h*huh*huh*h	žm•=�

�>h|•8hG� ��I’¼oxoB7KHIJxyvkGÅh*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h	žm•y¢

�>h|•8h ¡ ��xyvwIJ}7DwB7”J•7GLESG‘)•?PtFvkIJKLB h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h	žm•��

�>h|•8h¥žm•$��IQtk€8O¥v‚B7ESGpt&E8Iu)>?PKi€8O“B7”J•7G•E8GH�	DkG7vkG>@QGpOPG•����� h*h*h*h*h*huh*huh*h	žm•p¡

�>h.� ��lnB7OP?PB7”C•7GiE8Gpt���?ArªIQDkIQxVvkIJt,�	tFvw€SE8Gpt�E8Iu';B7tkG+huh*h*huh*huh*h*h*h*h*huh*huh*h	žpžpž

�>h   '#GpKHIJxyvwÌ7Dk?AGptÄhuh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h	žpž

§



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

Í>?

B

�

ô

	

ñJõÑþ�ðVú‡ûK��L–ð•ñLÿ&õ

	

û8õÑñ

����@

ï‘ð�M¤ð•ú N

	

üyõ»ûoñPO•õ ø �»õªô��‰ú QSR:üpûoñ

����T



U

²/·Hµ+® ¯d° V ²–¬ í ­�®�·

Ž>h¥ž �,Á�GpDFEoB7}pIQKÊƒoBnDkE

—

B7DkIC6ntkGnr˜v

—

B7DFIu@QG>ESIJtk?A}px–hXhuh*h*huh*huh*h*h*h*h*huh*huh*hRžm•

§

h¥ž 9:OA€>Í>G•E8I�j8DkGŸÈFIQvwGHx8GLB7KŠÁ8?AIJxyvwI
�(242��uh‰huh*huh*h*huh*huh*h*h*h*h*huh*huh*h

§p§

•8h¥ž ��?PB7}pDkB7K‘BuE8I�Á8OPG•@JGpt&E8BNKHIQvkG>ESGpOPGp}7?“BujSDkGpj_GptFvwBSh�huh*huh*h*h*h*h*huh*huh*h3•

§

�>h¥ž ��G•E8IQOPGNB7E8Gnv‚B7E8GNjoBnDwB•E8IJtF@JDFIQlpIQD
B7t;rª€8xS@J?PG7xoB7OP?AEoB7E8IQt;E8GHj8DkGnvwG•@JGpOAG8hŒhuh*h- =�

�>h…Ž ��I’v‚B7OAƒoB7KHIJxyvwGNEoBŠvkDwB7x8tF?P”J•7GNIJxyl•?“B•KLIQx8twBn}pIJK+hºh*huh*huh*h*h*h*h*huh*huh*h- p 

�>h

§

��I’v‚B7OAƒoB7KHIJxyvwGNEoBŠvkDwB7x8tF?P”J•7GNDkIJ@QIJÁ8?AKLIQxyvwGNE8I���'F2•hdhuh*h*h*h*h*huh*huh*h- y¢

�>h|• ��I’v‚B7OAƒoB7KHIJxyvwGNEoBŠvkDwB7x8tF?P”J•7GNDkIJ@QIJÁ8?AKLIQxyvwGNE8I�tk?AxoB7O–E8I*�����,�&�uh<huh*huh*h- ��

�>h.� ��I’v‚B7OAƒoB7KHIJxyvwGNEoBŠvkDwB7x8tF?P”J•7GNDkIJ@QIJÁ_I�KLIQx8twB7}7IJK+h™huh*huh*h*h*h*h*huh*huh*h- ��

�>h   ��I’v‚B7OAƒoB7KHIJxyvwGNEoBnt;vwDwBnx8tk?A”J¨•IJt�IJxyl•?PGHE8I���'F2‹I�tk?AxoB7O–E8I*�����,�&�uh�h*huh*h- p¡

�>h…¢ ��G•E8IQOPG•€Svk?POP?AzCB7ESGŠj�IQO“BŠrªIJDFDwB7KHIJxyvwBNESIuBnxoÌ7OP?AtkI�ESI*ESIJtkIQKLj_IJxSƒ8G8h�huh*huh*h$¢��

�>hG� @

—

x8E+l7IJDFtk€8t��:�&�`@QGpKRj_IJDkE8BHj_IJDF?PÏ•E8?P@JB h*huh*h*huh*huh*h*h*h*h*huh*huh*h$¢��

�>h ¡ '#€8D�lnB�[pB7x8IQO“B;lpIQDktF€8tXW�Y[Z]\_^�joB7DkB�G,KLG•E8IJOAG&K‘B‡vwIJKLÌnvk?P@JG&E8B7E8G�j_IJOPB&IJ•V€oB‡U

”J•7G`�>hAžXh*huh*huh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$¢7 

�>h¥žm•Œ��B7DFvk?P@J?AGpxoB7KHIJxyvkG•j8DkGpj_Gpt�vwG8h+huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*hH�p•

�>h¥žpžc��GŸlnB•E8?Atkj_Gptk?A”C•7GNE8Gpt&KHÏ•E8€8OPG7t&B7j_Ïpt�BNI’v‚B7j8BHE8I�DFIQ¼oxoBnKLIQxVvkG8hŒh*huh*huh*hH�yŽ

�>h¥žŸŽ%��?Atkj_Gptk?A”C•7GŠ¼8xoB7O/E8Gpt�KHÏ>ES€8OPGpt#E8GNj8DkG7vkG>@QGpOPGSh+h*h*huh*huh*h*h*h*h*huh*huh*hH�

§

ÍS?A?



a

)b!dcSegf3hji#),kl"�'men!

Í>?P?A?

�>h¥ž

§

��IJE8I�E8I*�(IQvwDF?/@JGpxSE8?P”J•7GnU.Bn”C•7G•E8GL�	DkG7vkG>@QGpOPG•ESI*@QGpxyvwDFGpOPI
E8IŠÔ
Õ7ã_×•ÜJI�h¿h*hH�7•

�>h¥žC•=�	DkG7ÁoB7Á8?AOP?PE8B7E8I�ESIu�(IJDFEoBLIQKÊrª€8x8”J•7GNEoBNvwB‡ÍSB•E8I
vwDwBnx8tkKH?PtFtw•7G8h+h*huh*huh*hH���

�>h¥ž �Œ'#GpKHjoB7DkB7”C•nG•IJxyvwDFIiB7t&ES?AlpIQDktkB7t,?AKLjSOPIJKHIJxyvwB7”J¨•IJtQh	huh*huh*h*h*h*h*huh*huh*h-¡yŽ

�>h¥žm =��G•E8IQOPGNB7E8Gnv‚B7E8GNjoBnDwB•E8IJtF@JDFIQlpIQD
B7t;rª€8xS@J?PG7xoB7OP?AEoB7E8IQt;E8GHj8DkGnvwG•@JGpOAG8hŒhuh*h-¡=�

�>h¥žŸ¢%��I’v‚B7OAƒoB7KHIJxyvwG*EoB
vwDkB7x8tk?A”C•7G*E8I�DkIQ@JIJÁS?PKHIJxyvwGuE8I,KHIJxStwB7}pIQK-j�IQOPG*DkG7vkICB7ESGpDJh�¡y¢

�>h¥ž-�Œ��I’v‚B7OAƒoB7KHIJxyvwGNEoBŠvkDwB7x8tF?P”J•7GNE8I�IJxyl•?PGNE8I�KLIQx8twBn}pIJKRj_IJOAGNDkG7vkICB7E8G7DJh�huh*h-¡��

�>h¥žm¡=��G•E8IQOPG½E8GÅj8DkG7vkG>@QGpOPG<����� €Svk?POP?AzCB7ESG<j�IQO“B5rªIJDFDwB7KHIJxyv‚B<E8I�B7xoÌnOP?PtFIºE8I

E8IQtkIQKLj_IJx8ƒSG8h/huh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h	žm•yŽ

�>h…Ž7•%��KHj8OPIQKLIQxyv‚B7”J•7G�IJKÀ)•4 l7IJDFtk€8t�?PKHj8OPIQKLIQxVvwB7”C•nG
@JGpK$B�joB7D�vw?P”J•7Gu2�4b6p)•4�h»žm•p 

�>h…Ž>ž¾��KHj8OPIQKLIQxyv‚B7”J•7G�IJK�2�4 lpIQDktF€8t�?PKHj8OPIQKLIQxVvwB7”C•nG�@JG7K‹B�joBnDFvw?A”C•7G�2�4b6p)•4�h»žm•y¢

�>h…ŽpŽ%��IQ¼ox8B7KLIQxyvwGNEoB•vwDwBnx8tk?A”C•7GpoJq,E8GNj8DkG7vkG>@QGpOPG•�����Åh�h*huh*h*h*h*h*huh*huh*h	žm•��

�>h…Ž

§

��?Atkj_Gptk?A”C•7GŠ¼8xoB7O/E8Gpt�KHÏ>ES€8OPGpt#E8GNj8DkG7vkG>@QGpOPG•xSGpt�DkG7vkICB7E8G7DkIJt�Bnvk?Al7GptJhHhuh*h	žm•p¡

�>h…Žn• )>?AKŠ€8OPB7”C•7GiE8GNKLÏ•E8€8OAG•��xVvkIJ}pDkB7E8GHE8GNj8DkGnvwG•@JGpOAG•���,�æhLh*h*h*h*h*huh*huh*h	žpžpž

�>h…Ž��Œ)>?AKŠ€8OPB7”C•7GiE8GNKLÏ•E8€8OAGN� �;
*'�ž*E8GNj8DFG7vwG•@JGpOAG•���,�æhNhuh*h*h*h*h*huh*huh*h	žpžŸŽ



U

²/·Hµ+® ¯d° r ®gs °ut/®‹·

§

h¥ž '#GpKHjoB7DkB7”C•nG•E8I���KŠÁ8?AIJxyvwIQt�E8Iu'#G>E8IQtk?A}px–h¹huh*h*huh*huh*h*h*h*h*huh*huh*h

§

•

�>h¥ž ��IQE8?PE8B7t�E8I*BnvwDkB7tkGNI*Ì7DkIJB•joB7DwB•@JB7EoB•vwDwBnx8tk?A”C•7G•E8GHj8DFG7vwG•@JGpOAG•IJKR��)>��'�h ¢>ž

�>h…Ž ��IQE8?PE8B7tŠE8IÄB‡vwDwBntkG<IÄÌ7DFICB5EoBntivwDkB7x8tk?A”J¨•IJtŠ•V€8IºvkDwBnvwB7KfKLIQx8twBn}pIJx8t•IQK

��)>��'�hRh*huh*huh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$¢pŽ

�>h

§

��IQE8?PE8B7t�E8I*BnvwDkB7tkGNjoB7DkB•@CB7EoBŠvkDwB7x8tF?P”J•7GNE8GLjSDkG7vkG>@QGpOPGŠIQK¹���(�uh h*huh*h$¢pŽ

�>h|• ��IQE8?PE8B7t�E8I*BnvwDkB7tkGNjoB7DkB•@CB7EoBŠvkDwB7x8tF?P”J•7GNE8GLjSDkG7vkG>@QGpOPGŠIQK›àmÜ.ÝÎÞÑØ Õ7ÖwÙ’h_huh*h$¢

§

�>h.� ��IQE8?PE8B7t�E8I�@J€8t�vwGHjoB7DwB•@JB7EoB•vwDwBnx8tk?A”C•7G•E8GHj8DFG7vwG•@JGpOAGŠIJK›àmÜ.ÝÎÞ»Ø Õ7ÖwÙ’h¾huh*h$¢n•

�>h   ��B‡ÍSB7t�j8B7DwB‘G7t�IQl7IJxyvwG7t
E8Gº��';�uCF'#Gpx8}7IJtFvk?PGpx��(l7Gp?PE8B7x8@JIvEuGpÁSvw?AEoB7t,j�IQOPG

��� huh*h*huh*huh*h*h*h*h*huh*huh*h*huh*h�huh*huh*h*huh*huh*h*h*h*h*huh*huh*h$¢p¢

�>h…¢ Y B7OAGpDkIQt&GpÁSvk?PE8Gpt#joB7DwBNGNj8DkG•E8€SvkG`w�xKy{z�|‡h=h*huh*h*huh*huh*h*h*h*h*huh*huh*h$¢p¢

�>hG� �	DkDFGpt�GpÁSvk?PE8Gpt&j8B7DwB•@CBnEoB•?PKHj8OPIQKLIQxVvwB7”C•nG8h™huh*h*huh*huh*h*h*h*h*huh*huh*h$¢7¡

�>h ¡ ��IQE8?PE8B7t�E8I*Ì7DkIJBNI*BnvkDwB7tFGNjoB7DwB•@JB7EoB•vwDwBnx8tk?A”C•7G•E8GHj8DFG7vwG•@JGpOAG•IJKR��)>��'�h �=�

�>h¥žm•=��IQE8?PE8B7t�E8I*Ì7DkIJBNI*BnvkDwB7tFGNjoB7DwB•@JB7EoB•vwDwBnx8tk?A”C•7G•E8GHj8DFG7vwG•@JGpOAG•IJK™�����ih�hH�p 

�>h¥žpžX��IQE8?PE8B7t�E8I*BnvwDkB7tkGNjoB7DkB•@CB7EoBŠvkDwB7x8tF?P”J•7GNE8GLjSDkG7vkG>@QGpOPGŠIQK›àmÜ.ÝÎÞÑØ Õ7ÖwÙ’h_huh*hH�y¢

�>h¥žŸŽW��B‡ÍSB7t�joB7DkBNG7t�I’lpIQxVvkGpt�E8GLjSDkG7vkG>@QGpOPG•E8IŠÔ
Õ7ã_×•ÜJIWG7ÁSvw?AEoB7t;j_IJOAGH���•h�huh*hH�p¡

�>h¥ž

§

Y B7OAGpDkIQt&GpÁSvk?PE8Gpt#joB7DwBNGNj8DkG•E8€SvkG`w�xKy{z�|‡h=h*huh*h*huh*huh*h*h*h*h*huh*huh*h-¡p•

�>h¥žC• ��IQE8?PE8B7t�E8I*Ì7DkIJBNI*BnvkDwB7tFGNjoB7DwB•@JB7EoB•vwDwBnx8tk?A”C•7G•E8GHj8DFG7vwG•@JGpOAG•IJKR��)>��'�h ¡p¡

Í>?Al



a

)b!dcSegf3h}cSe3~Fh

a

en!

Í•l

�>h¥ž �Œ��IQE8?PE8B7t�E8I*BnvwDkB7tkGNjoB7DkB•@CB7EoBŠvkDwB7x8tF?P”J•7GNE8GLjSDkG7vkG>@QGpOPGŠIQK¹���(�uh h*huh*h	žm•p•

�>h¥žm =��IQE8?PE8B7t�E8I*BnvwDkB7tkGNjoB7DkB•@CB7EoBŠvkDwB7x8tF?P”J•7GNE8GLjSDkG7vkG>@QGpOPGŠIQK›àmÜ.ÝÎÞÑØ Õ7ÖwÙ’h_huh*h	žm•Sž

�>h¥žŸ¢W��B‡ÍSB7t�joB7DkBNG7t�I’lpIQxVvkGpt�E8GLjSDkG7vkG>@QGpOPG•�����dGpÁSvk?PEoBnt&j�IQOPGN���Nh*h*huh*huh*h	žm•7•

�>h¥ž-�WY B7OAGpDkIQt&GpÁSvk?PE8Gpt#joB7DwBNGNj8DkG•E8€SvkG`w�xKy{z�|‡h=h*huh*h*huh*huh*h*h*h*h*huh*huh*h	žm•7•

�>h¥žm¡=��IQE8?PE8B7t�E8I*Ì7DkIJBNI*BnvkDwB7tFGNjoB7DwBNB7t&vkDwB7x8tF?P”Q¨>IQt�B7j�Ï7t�GNDFIQ¼oxoBnKLIQxVvkG8h�huh*h	žm•p¡



• ®g€�•_µ í t–¶ ‚

ƒ

´$µ+­+¶™¯ í:„D… ¶


�)ÄÆ8OAvk?PKHGpt�B7x8G7tJ{�B7t,vkˆJ@JxS?P@CBnt�E8Iuj8DkG‡ÈFI’vwGLE8Ii@Q?PDk@Q€8?AvkGpt�?PxyvwIQ}pDwB7ESGpt�vk?Al7IJDwBnK™€8K‘B

}pDwB7xSE8I‘I’lpGpOA€8”C•7GShÄ�&G5KLIQtkKHG+vkIJKHj�G�G>@QGpDkDFIJ€æ€8K‘B+IQl7GpOP€8”J•7G�tFIJKÇj8DkIQ@JIQE8IJxyvwIQt

x8B7tÄB7DF••€S?AvwI’vw€8DkB7tºBÅÁoB7tFI5E8I5j8DFG>@QIJtFtwB7E8G7DkIJt<£Ñ����)8'ËU`†�Ùk×?‡�ˆ‚Ùk×Š‰ÎãSà’ÞÑÖv‡�ˆ’ÞÑá¤Ü‡ãŒÛ–Ù’Þ

ß

ÜŒ‹Ž•

•

‡•Þ�Ù’Ök¦�IŠIJOAIJKHIJxyvwG7t�j8DFGp}pDwBnK‘ÌClpIQ?Pti£Ñ9†� �
��U‘•�á¤Ù,’¥×`“#ÖwÜkâ7ÖFÕ?‹Ž‹HÕ=”•’PÙ`–�Õ7Þ�Ù6—�ÖÎÖFÕ?˜n{1� ����U

“�ÖwÜkâ7ÖFÕ?‹Ž‹HÕ=”•’PÙ5™(Ükâ7ášˆ5›ŠÙ,œmášˆ‚Ù‚àk¦Îh��;vw€oB7OAKLIQxyvwI7{nE8IQl•?AE8G�B7G,tk€8DF}p?PKHIJxyvkG,E8I�x8GmlnB7t�I�@JGpKHj8OAI’U

ÍSB7t�B7j8OP?A@CB7”Q¨>IQtJ{‰€8K¹E8Gpt,tk?AtFvwIQK‘Bnt�KLB7?Pt�IJt�vw€8E8B7E8Gpt
tk•7G‘Gpt,j8DkGnvwG•@JGpOAGpt,ESIi@JG7KŠ€8x8?A@CB7”J•7G8h

�,t�Bnvk€oB7?At,DFIJE8IQt�E8Iu@JGpKHj8€SvwB7E8GpDFIJt�ESIŠB7O¥v‚B•lpIJOAG>@Q?PEoBnE8IuIiB7OAvkGLESIJtkIQKLj_IJxSƒ8Gº?PKHj8€8tFIJDkB7K

KHG•E8?A¼o@JB7”J¨•IJt x8G•j8DFG‡ÈFIQvkGŠE8IQtFvwIQt&j8DkGnvwG•@JGpOAGptJh†
�€8tFGŠEoBiGnvw?PKH?PzJB7”C•nGuIQK¹àmÜ.ÝÎÞ»Ø Õ7ÖwÙ�xoBŠIJOPB‡U

Á_GpDkB7”C•7G+E8INj8DFG7vwG•@JGpOAGpt
joB7DkB�BntiBnvk€oB7?At
DkIJESIJtixSIJKÉtkIQKLjSDkIHj�IQDkKH?AvwI•G7j�IQDwB7”Q¨>IQtuB+B7O¥v‚B7t

vwB‡ÍSB7t�E8I
lpIQOPG•@J?PE8B7E8I7h

��KËr»BnvkGpD;?PKHj_GpDFvwB7xyvwI�joB7DwBŠGNÁ_GpKÀE8IJtFIJKHj�IQx8ƒ8GNE8Gpt&j8DFG7vwG•@JG7OPGpt�E8I�B7OAvwBulpIQOPG•@J?AEoB7E8I

ˆŠB‘€Svw?AOP?AzCB7”J•7GL?AxyvwIJ}7DwB7EoBLE8ILåSÕ7ÖF×7Ø Õ7ÖwÙ�ILàmÜ.ÝÎÞÑØ Õ7ÖwÙ�E8€SDwB7xyvwIitk€oBº?AKLj8OAIJKHIJxyv‚Bn”C•7G8h,�,IQtFvkI

tFIJxyvw?AE8G8{�B7OP}7€8K‘Bnt
Gpj�IQDwB7”Q¨>IQt�E8G�tF?Pt�vwIJKLBS{�x8GpDFK‘BnOPKHIJxyvwINB7t�KHIJx8G7tu@QDk©Avk?P@JB7t
IJKdvkIJDkKHGpt

ESI^l7IJOAG>@Q?PEoB7ESI7{#j_G•E8IJK tFIJDN?PKHj8OAIJKHIJxyv‚B7E8B7tŠIJK àmÜ.ÝÎÞ»Ø Õ7ÖwÙ’{�IQx8•V€oB7xyvwGæ•V€8I+B7•V€8IJOPB7tN••€SI

xSIJ@JIQtktF?Av‚BnKÇESIL€8KLB^K‘B7?AGpD�l7IJOPG•@J?AEoB7E8INE8I’lpIQKçtFIJD*?PKHj8OPIQKLIQxVvwB7EoB7t
IQK åSÕ7ÖF×7Ø Õ7Ö‚Ù’h‘��I’U

l•?AE8G

¸

@QDkIJtF@JIQxVvkI�E8IJKLB7x8EoBuj�GpD�j8DkGnvwG•@JGpOAGpt�@QGpKËB7OAvwB7t lnB7zQ¨>IQtJ{SB7t;tkG7OP€8”Q¨>IQt#•V€8I
€Svk?POP?AzCB7K

åSÕ7ÖF×7Ø Õ7ÖwÙ#tw•7GN@CBnEoBNl7IJz*K‘Bn?Pt;?AxVl7IJt�vw?P}pB7EoB7tQh


3j8DF?Px8@Q©Pj8?AGHESG

ß

ÜJ×•Ù‚à’á¥â7ã5šèžp{�Ž>{

§

{_•8{��‡œ:ˆiBLDFICB7OA?PzCBn”C•7GHE8Ii€SKÒjSDkG‡ÈFI’vwG‘@QG>G7j�IQDwBnvk?AlpG

Á8B7tkIJB7E8G�IJK�E8Gp?Pt†B7KŠÁ8?AIJxyvwIQt†E8I&j8DFG‡ÈFIQvkG*IQtkj_IJ@Q©A¼o@QGptJ{8åSÕ7ÖF×7Ø Õ7ÖwÙ(I�àmÜ.ÝÎÞÑØ Õ7ÖwÙ’h:�¿lpIJDF?A¼o@JB7”C•nG



�

I*B•tk?AKŠ€8OPB7”C•7G•ESI�vkG>ESG•GLtF?PtFvkIJKLBŠtw•7GHDkIJB7OP?AzCB7E8B7t;IJKÊ••€8B7OP•V€8IQD�I’v‚B7j8BHE8GNj8DFG‡ÈFIQvkGLI
IQtFvkI

vk?Pj_GŠE8I
@QGpx8@JIQj�”J•7G•@JG7x8E8€8z*Bi€8KÊB7€8KHIJxyvwG•E8BŠj8DkG•E8€Svk?Al•?PEoBnE8I�xoBŠ?Ax8E8Æ8t�vwDF?“BSh	��B7DwBir»BnzJIJD

r»Bn@JI�B7GÅB7€8KHIJxyvwGÅEoB½@JGpKHj8OPIÎÍ>?PEoB7ESI+ESGptNtk?Pt�vwIQK‘B7tNIQOPIQvkDk~pxS?P@JG7tJ{#I^joBnDwB½DkIJtFj�G7x8E8IJDLB7Gpt

@QDk?¥vwˆJDF?PGpt(E8I;ESIJtkIQKLj_IJxSƒ8G�IJtkj_IJDkB7E8GptQ{yˆ;@JG7xVl7IJx8?AIJxyvwI&DFICB7OA?PzJB7D�G�j8DkG‡ÈFI’vwG
E8IQtFvwB7t�B7j8OA?P@CBn”J¨•IJt

IQKR€8KRxS©AlpIQO/E8I*B7Á8t�vwDwBn”C•7GHIJOAIQlnB7E8G8h

�,€8KLIQxyv‚B7x8ESGiG*x8©Al7IJO‰E8I,B7Á8tFvkDwB7”J•7GuB7GuxS©AlpIQO‰E8I,tF?Pt�vwIJKLBS{VG*j8DkG‡ÈFI’vw?AtFv‚B�j_G>E8I�KLB7x8?Aj8€>U

OPB7D�B7j8OA?P@JB7”J¨•IJt;KLB7?At&@JGpKHj8OPIÎÍSB7tJ{o@QGpKR€8KRESGpKL©Ax8?PGuvwG7vwB7O/EoB7t&vwIQ@Jx8G7OPGp}p?PB7tJh 
�j8DkG‡ÈFI’vw?AtFv‚B

j_G•E8I‘IQtk@JG7OPƒ8IQD•B�vwIQ@Jx8G7OPGp}p?PB+•V€8IÄKHIJOAƒ8GpD*?PKHj8OPIQKLIQxyv‚B^@CB7EoB�joB7DFvkI‘E8G<tFIJ€¾tF?PtFvkIJKLBS{:OAI’U

lnB7xSE8G<IJKç@JGpx8tF?PE8IQDwB7”J•7G½GptŠ@QDk?AvkˆJDF?PGptŠESIÄE8IJtFIJKHj�IQx8ƒ8G½IÄ@J€8t�vwG8hæ�Rj8DF?PKHIJ?PDkB�I’v‚B7joB5xSG

jSDkG‡ÈFI’vwGÃESI�tF?PtFvkIJKLB7tHˆ�BÅIJtkj_IJ@Q?A¼o@JB7”C•nGÃE8I+tk€oB½rª€8x8@Q?PGpxoBnOP?PE8B7E8I7{ •V€8I�ˆ+DkIJB7OP?AzCB7E8B½xSGpD�U

KLB7OAKLIQxVvkI7{�BnvwDkBClpˆJt
E8Bº€Svw?AOP?PzJB7”C•nGLE8I•€SKäKHG>ESIJOPGSh�
3GpÁ•ÈFIQvk?Al7GÄj8Dk?Ax8@J?AjoB7O(ˆŠE8IJtF@JDFIQlpIQDiB

rª€Sx8@J?AGpxoB7OA?PEoB7ESI
E8Ii€8K™tF?Pt�vwIJKLBLIQK™€8K¹x8©Al7IJO�E8IuE8IQvwB7OPƒ8IQKLIQxyvwG‘tF€S¼o@Q?PIJxyvkIi•V€8Iij_IJDFKL?¥v‚B

jSDkIQl7IJD�G‘tkIJ€�@JGpKHj�G7DFv‚BnKLIQxVvkGL@QGpKHj8OPI’vwG8h���?¥rªIJDkIQxyvwIJt,KLG•E8IQOPGpt�tw•7GLDkIQ••€S?Ptk?¥v‚B7ESGpt,IQKäES?¥U

rªIQDkIQxVvkIJtLE8GpKH©Px8?AGptŠE8I+B7j8OA?P@JB7”C•7GShc��t�vwI+vwDwBnÁoB7OPƒSG<GpjSv‚B½j_GpDN€Svw?AOP?PzJB7Di€SK KLG•E8IJOAG<K‘Bn?Pt

Bnj8DkGpjSDk?“BnE8G

¸

IJtkj_IJ@Q?A¼o@JB7”C•nG‘E8I�j8DFG7vwG•@JGpOAGpt;E8I�@QGpKŠ€8x8?A@CB7”J•7G8h

Ð

KHIJE8?AEoB•••€SIutFIuBClnB7x8”JBHxSGLE8I’v‚B7OAƒoB7KHIJxyvwGNEoB•IQtkj_IJ@J?¥¼o@CBn”C•7GLE8I�€8KREoB7ESGLtF?PtFvkIJKLBS{

vkGpDkx8B‡U�tFIŠx8IJ@QIJtFtwÌ7DF?“B^BÄB7j8OA?P@CBn”C•7GLE8IŠvwˆQ@Jx8?A@CB7t�•V€8INBn€>Í>?POP?AIJK¹GÄj8DFG‡ÈFIQvk?PtFvwBºB‘vwG7K‘B7D,E8IJ@Q?¥U

tF¨>IQt&DkIQO“Bnvk?AlnB7t

¸

joB7DFvk?P”J•7GLåSÕ7ÖF×7Ø Õ7ÖwÙk6VàmÜ.ÝÎÞÑØ Õ7ÖwÙ�E8B7t;Gpj_IJDkB7”J¨•IJt;ESG•j8DkG7vkG>@QGpOPGSh†��j_IJtkB7D;E8Gpt

vkIJKHj�G7t†E8I;IÎÍSIQ@J€8”J•7G*IJK-åSÕ7Ök×7Ø Õ7ÖwÙ(tFIJDkIQK�{yxSGpDkKLB7OPKHIJxyvkI7{‡KŠ€8?AvkG�KHIJx8GpDFIJt†ESG
••€SI&xoB�?PK•U

jSOPIJKHIJxyvwB7”C•7GLIJKdàmÜ.ÝÎÞ»Ø Õ7Ö‚Ù’{‰Gº@Q€8tFvkGºE8IQtFvwI*vw?Aj�GLE8IitFGpOP€8”J•7GHˆiKLB7?PGpDQh&��G7DFv‚BnxVvkG8{_E8IQl7I’U�tFI

IQtFvwB7Á�IQOPIQ@JIJD
€SK›@JG7KLj8DFGpKH?PtktFG‘IQxVvkDkI•GÄE8IQtkIQKLj_IJx8ƒSG+ESIJtkI�ÈkB7E8G^I•GÄ@J€StFvwGÄESI•?PKHj8OPIQKLIQx>U

vwB7”C•nGHxSGHKHGpKHIJxyvwGiE8I�tkI�E8IJ@Q?PE8?AD;•V€oB7O–j8B7DFvkI*ESG•j8DkG7vkG>@QGpOPG•ESIQlpI�tFIJD�?PKHj8OPIQKLIQxyv‚B7EoBuIJK

åSÕ7ÖF×7Ø Õ7ÖwÙ(I;•V€oB7OSjoB7DFvkI;E8I’lpI&tkIQD	?PKHj8OPIQKLIQxyv‚B7EoB�IJK$àmÜ.ÝÎÞÑØ Õ7ÖwÙ’h��	tFv‚B
I’v‚B7joB,ˆ&E8IJx8G7KL?AxoB7EoB

ESI

•

Õ7Ö’Þ»ášˆ’á¤Ü‡ã_Õ?‹‘Ù’ãoÞ�Ü�I
tk€oB•E8IQ@J?Ptk•7G•vwIQKÊ?PKHjoB7@’vwGŠES?PDkI’vwGŠxSGHESIJtkIQKLj_IJxSƒ8GNE8GNtk?Pt�vwIQK‘BŠE8I

@QGpKŠ€8xS?P@CBn”C•7GNE8GN•V€oB7O/GNj8DFG7vwG•@JGpOAGŠr»B7z�joB7D�vwI7h


3j8DFG‡ÈFIQvk?PtFvwBºB7?Ax8EoBLES?Ptkj_¨•IiE8IŠj_Gp€8@QGpt�DFIJ@Q€8DktFGpt
joB7DkBºB7€>Í>?POA?“Ì‡UZOPG•x8G‘DkIQ¼8xoB7KHIJxyvwGºE8B

IQtkj_IJ@Q?A¼o@JB7”C•7GS{&x8GÃE8IQtkIQxVl7GpOAl•?AKLIQxVvkGÂE8Gæj8DkG‡ÈFI’vwGæI�xoBÅjoB7DFvk?P”J•7GcåSÕ7ÖF×7Ø Õ7ÖwÙk6VàmÜ.ÝÎÞ»Ø Õ7ÖwÙŠE8I

€SKÒE8B7E8G‘jSDkG7vkG>@QGpOPG�š¥žQœ¤h��,G7DkKLB7OPKHIJxyvwIn{_BLI’Í>j_IJDF?PÓJxS@J?“BHE8Gºj8DFG‡ÈFIQvk?Pt�v‚B‘BnOP?“BnEoBNBHvwˆQ@Jx8?A@CB7t

?AxSrªGpDFK‘B7?At�@JGpx8t�vw?¥vw€8IQK B�Á8B7tkIÄjoBnDwB�tFIºE8IQ¼8x8?PDiB5KLIQOPƒ8GpD*joB7D�vw?A”C•7G8{�G<•V€8IºOP?AKL?¥v‚B^B�IÎÍ•U

jSOPGpDkB7”C•7GÄESG+IQtkjoBn”JG+E8INtkGpOA€8”J¨•IJtQhŠ�3v‚B7DFIQr»BÄE8G^j8DFG‡ÈFIQvk?PtFvwBÄI’Í>?P}pI•KHˆQvkG>ESGpt
I•KLIQ?PGpt�••€SI



/

j_IJDFKL?¥v‚B7K™lnB7OAGpDwB7D,INB7xoB7OA?PtkB7D�Gpt
ES?ArªIJDFIJxyvwIQt
vw?Pj_Gpt,E8IHB7Dk•V€8?¥vwIQvk€8DwBnt�E8G^tk?AtFvwIQK‘BÄB‡¼oK›E8I

B‡vwIJxSE8IJD*KLIQOPƒ8G7D

¸

t�DkIQtFvwDF?P”Q¨>IQtuE8INE8IQtkIQKLj_IJx8ƒSG�IN@J€8t�vwG�IH}pB7DwB7xyvk?PD
€8KLBÄDkICBn”C•7G+DwÌ7jS?PEoB

BÅ€8KLBæKŠ€8E8B7x8”CBÅEoBÅvkIJ@Qx8GpOPG7}p?“B<E8I�?PKHj8OPIQKLIQxVvwB7”C•nG8h%��IJtFvkI�@JB7tkG8{&ˆ�ÆSvw?AO;rªGpDkxSIJ@JIQDºB7G

jSDkG‡ÈFI’vw?Pt�v‚B•tk€SÁ8tk©AE8?PGpt�•V€8I*B7€>Í>?AOP?PIQKNUZx8Gix8BHIQtk@JG7OPƒoB•EoBNKLIQOPƒ8G7D;joB7D�vw?P”J•7G8h

�›BmlnB7OA?“B7”J•7G½E8I�€SK‘BÅEoB7EoBÃj8B7DFvk?P”C•nGæˆ�DkICBnOP?PzJB7EoBÅBnvwDkBClpˆJtLE8GÂ€8tFGÂE8I�joB7Dž•nKLI’vwDkG7tJh

�,OP}p€Sx8tiE8G7tŠjoB7DŸ•7KLI’vwDFGpti@QGpKŠ€8KHIJxyvwIL€Svw?AOP?AzCB7E8G7t*tk•7G8qN@J€StFvwG<IQ@JGpxS~pKL?A@JG8{�E8IJtFIJKHj�IQx8ƒ8G8{

@QGpx8tF€8KLGS{#Ì7DFICB<E8I^tk?AOP©A@J?PGS{:v‚B7KLB7x8ƒSG<EoBÅKHIJKHÏpDF?“BS{†OA?Px8ƒ8B7tŠE8I^@JÏ•E8?A}pG<Gp€c@J€8t�vwGÅEoB½@JGnU

Ki€8x8?P@JB7”C•nG8h&
�t�joB7Dž•nKLI’vwDkG7t�€>vw?POA?PzJB7E8Gpt;ESIQlpIQKätFIJD�@JGpKiÁ8?PxoBnE8Gpt�xV€8K‘B•rª€8x8”J•7G‘ESIu@Q€8tFvkG

ÆSx8?P@JBS{�ESIJx8GpKH?Px8B7EoB
Ýv‡>ã�  ¡•Ü^Ü?”£¢CÙ’Þ»á¤œ7Ü‡h,�	t�v‚BLrª€8xS”C•7GHrªGpDkx8IQ@JIŠ€SK‘BNKLIQE8?PE8BLEoBH••€8B7OP?AEoB7E8I

E8BNj8B7DFvk?P”C•nGŠIJKË••€SIJtFvw•7GHI
BnvwDkBClpˆJt�E8I
tF€oBNBCl7BnOP?“Bn”C•7GŠj_G•E8I’UZtkI�@QGpKLj8B7DwB7D#E8€oB7t&joBnDFvw?A”J¨•IJt

I,tkIQOPIJ@Q?PGpx8B7D B7•V€8IJOPBu•V€8I�tkBnvw?AtFr»B7z�KLIQOPƒ8G7D�Bnt�IQtkj_IJ@J?¥¼o@CBn”J¨•IJtJh �	tFvkI,vkDwB7ÁoBnOPƒ8G*tkI,@JGpx8@QIJxyvwDkB

x8BLGpÁSvkIJx8”J•7G‘ESGpt,j8B7Dž•7KHIQvkDkGpt�E8I*@J€8t�vwGºIuBnvkDwB7tFGLE8Iu?PKHj8OPIQKLIQxyv‚B7”Q¨>IQt�B7€>Í>?POA?“B7x8ESGNB7tktF?PK

GNj8DFG‡ÈFIQvk?Pt�v‚BHBHBClnB7OA?“B7D�€8K‘B•EoBnEoB•joB7DFvk?P”J•7G8h

�¹?PxyvkIJ}pDkB7”C•7G½E8G½tF?PtFvkIJKLB<joB7DFvk?P@Q?PGpxoBnE8G5tkI+EoÌ½BnvkDwBClpˆQtLEoB<j8DFG7vwGnvw?Pj8B7}pIJK+{	•V€8I+ˆ�B

I’v‚B7j8B*DFIJtkj_Gpx8tkÌClpIJO_IJK‹}pIJDkB7D	Gu@QÏ>ES?P}pG
IÎÍSIQ@J€SvwÌClpIJO_joB7DkB*@JB7EoB
E8GpKH©PxS?PG�E8I�j8DFG‡ÈFIQvkG8h�';B7E8B

tF€8Á8tF?PtFvkIJKLB•ˆ�vwDwBnE8€8zJ?AE8G•tkIQjoB7DkB7EoB7KHIJxyvwIn{oI�B7GŠ¼oxoBnO1vwIQKNUZtkI�€8KLB•B7DF••€S?AvwI’vw€8DkBŠƒ8IQvkIJDFGp}pÓ’U

xSICB
DkIQj8DkIQtkIJxyvwB7EoB�j�IQOPGpt†@QÏ>ES?P}pGpt:EoB�OP?Ax8}p€oB7}7IJK�E8I&E8IQtk@JDF?P”J•7G�E8I�åSÕ7ÖF×7Ø Õ7Ö‚Ù(I&ESI�àmÜ.ÝÎÞÑØ Õ7ÖwÙ’h

��GpDkKLB7OAKLIQxVvkI7{–IQtFvwB+I’v‚B7joBÄ@QGpx8tk?AtFvkIHE8B^tF©PxyvwIQtkINE8IºåSÕ7ÖF×7Ø Õ7ÖwÙ’{–EoBÄtk©AxVvkIJtFILE8I‘àmÜ.ÝÎÞ»Ø Õ7ÖwÙ�I

E8BHtF©PxyvwIQtkI�EoBN@JGpKŠ€Sx8?P@JB7”C•7GSh

��€S?AvwG7t:}pDF€8j�G7t:E8I;j_IJtF•V€8?PtkB�IJK�DkIQx8GpKLB7EoB7t�€8x8?Al7IJDFtk?PE8B7E8IJt:IJtFvw•7G�E8IQtkIQxVl7GpOAl7IJx8ESGiB7K•U

ÁS?PIJxyvkIJt�E8I&j8DFG‡ÈFIQvkG*Á8B7tkIJB7E8Gpt	xoB
KHIQvkG>E8G7OPGp}p?PB�ESI

ß

ÜJ×•Ù‚à’á¥â7ãoh:��IQxyvwDkI�IQOPIJt	j_G•E8IJKHGpt†@Q?Av‚BnDJq

'&
�)8��
*)Lš  Ÿœ¤{p)>j�IQ@m)•s•xÄš ¢>{Œ�‡œÑ{p�†vkGpOPGpKHIQs•š ¡Ÿœ¤{7�Vê*'&
�)Hš¥žm•‡œ¤{7'#ƒ8?PxSG>GpëŠš¥žpžQœ¤{p

O¥s•KLj8€St�šèžŸŽmœ¤{

�(242��bI�M;�5242
�3šèž

§

{‰žC•7œ�I��	��)S2‹š¥ž �mœ¤h��	t�vwIJt;B7KŠÁ8?AIJxyvwIQt#E8I

ß

ÜJ×•Ù‚à’á¥â7ãuE8?ArªIQDkIQKÀx8BiOP?Ax>U

}7€oB7}pIQKÊE8I
IQtkj_IJ@J?¥¼o@CBn”C•7GHE8G•tk?AtFvkIJKLBS{8x8G•KHˆQvkG>E8G•ESI
joB7DFvk?P@Q?PGpxoBnKLIQxVvkG8{•xoBNB7Dk•V€8?¥vwIQvk€8DwB

BnOAlpG�I;x8Gpt†KHˆQvkG>ESGpt:E8I�l7BnOP?PE8B7”C•7G�€Svk?POP?AzCB7ESGptJh�
�t†tk?AtFvkIJKLB7t�U�B7OAl7G�E8IQtFvwIQt	j8DkGŸÈFIQvwG7t	tw•7G�jSDkGnU

@QIJtFtwB7E8G7DkIJt#E8I,tF?PxoBn?Pt�E8?P}7?Av‚Bn?PtJ{nj8DkG•@JIQtktkB7E8GpDFIJt;E8I�vwIQOPI’l>?Atw•7G*?PxyvkIJDwB‡vw?Al7GptJ{V@QGpxyvwDkG7O“B7E8G7DkIJt�E8I

vkIJKHj�G‡U�DkIJB7O¤{1@JGpKŠ€>v‚B7E8G7DkIJt�E8INDFIJE8IHINj8DkG•E8€SvkGpt�E8I•vwIJOAIJ@QGpKŠ€8x8?A@CB7”Q¨>IQtJhH�,IQx8ƒV€8KfE8IJt�vwIQt

BnKŠÁ8?PIQxyvwIJt(rªG>@JB7OP?AzCB&G�tFIJ€•j8DFG‡ÈFIQvkG�joB7DkB,G,@CB7tFG�IJtFj�IQ@J©A¼8@JG
E8I�j8DkG7vkG>@QGpOPG7t(ESI#@JG7KŠ€8x8?A@CB7”J•7G8h



��¥��Š¦

øX§ ðyùŸõ˜ö�ôÃþ(ô¨�#úŸû ø û��£©�ô

7

ª6«•ª ¬>­¯®±°F²d³v´pµ ¶·µ ¸Š¹#º4­&º4»
¼�µ

��€Svk?POP?AzCB7”J•7GŠ@QGpx‡ÈF€8xyv‚BNE8IŠåSÕ7ÖF×7Ø Õ7ÖwÙ#IŠàmÜ.ÝÎÞ»Ø Õ7ÖwÙ;xoB•@QGpx8@JIQj�”J•7G‘ESI*jSDkG7vkG>@QGpOPGpt#E8I�@JGnU

Ki€8x8?P@JB7”C•nG�B7tktF€8KLI�€8KLB�KLB7?PGpD�?PKHj�G7DFv½•nx8@J?PB,E8I’l>?AE8G

¸

@JDkIQtk@QIJxyvwI,E8IJKLB7x8EoB
j_GpD†DFIJE8IQt�E8I

BnOAvwGHE8IQtkIJKHj_IJx8ƒ8G‘Iij_GpD�B7j8OP?A@CB7”Q¨>IQt�••€SIŠI’Í>?P}7IJK¹B7O¥v‚B7t&v‚BŸÍ8Bnt�E8Iuj8DkG•@JIQtktwBnKLIQxVvkG8h,
‹GpÁ>U

ÈFI’vw?¥lpG*E8IJt�vwI�vwDwBnÁoB7OPƒSG
ˆ�B7jSDkIJtFIJxyv‚BnD�€8KLB
KLI’vwG•E8GpOAGp}p?“B�E8I
Ô�Õ7ÖF×7Ø Õ7ÖwÙ�Ú‰Û–Ü.ÝÎÞÑØ Õ7ÖwÙ

ß

ÜJ×•Ù‚à’á¥â7ã

Bnj8OP?A@CB7EoB

¸

tF©PxyvwIQtkI*E8I�j8DkG7vkG>@QGpOPG7t;E8I�@JGpKi€8x8?P@JB7”C•nG8h

�,B*KHIQvkG>E8G7OPGp}p?PB,E8IQtkIQxVl7GpOAl•?AEoBux8IQtFvkI�vkDwB7ÁoBnOPƒ8G8{7Gpt�j8DkG7vkG>@QGpOPG7t†tw•7G*IJtFj�IQ@J?¥¼o@CB7ESGptJ{•?Px8?èU

@Q?“B7OAKLIQxyvwI7{_j_GpD�€8KÒKHG>E8IQOPGHE8IN��Ìn••€S?PxoB‘ESI•�	tFv‚BnE8GptN£Ñ����9	¦’{�Gpx8E8IŠ@JB7EoBLvkDwB7xStk?P”J•7GºE8I

IQtFvwB7E8G•DkIQj8DkIQtkIQxVvwB•€8K‘BuGpj�IQDwB7”J•7GŠGp€Ä€SKË@QGpx‡ÈF€8xyvwG•ESI�Gpj_IJDwBn”J¨•IJt&BitFIJDFIJKRBClnB7OA?“B7EoBntJh:�

?AKLjSOPIJKHIJxyvwB7”C•7G‘E8INtk?Pt�vwIQK‘B7t
IQKçåSÕ7ÖF×7Ø Õ7ÖwÙ�x8•7G^ˆ•€8K‘BºvwB7DkI’r»B‘vwDk?¥l•?“B7OÑh*Y�Ì7Dk?PB7t�@CBnDwB7@’vwI’U

DF©Pt�vw?P@JB7tiESIºtk?AtFvwIQK‘Bntir»B7@J?AOPKHIJxyvwIHE8IQtk@JDF?AvwB7tŠIJK àmÜ.ÝÎÞÑØ Õ7ÖwÙ*j_G>ESIJKÇtkI‘vkGpDkxoBnDŠ?PKHj�G7tktk©¥lpIQ?Pt

ESIutFIJDkIQK™tk?AxVvkIQvk?PzCBnEoB7t�IJK›åSÕ7ÖF×7Ø Õ7ÖwÙ’h ��GpD�IJt�v‚BHDwB7zJ•7G8{8Gp€>vwDkGHGpÁ•ÈFI’vw?¥lpGHE8IJt�vwI�vwDwBnÁoB7OPƒSGHˆ

jSDkGpj_GpD�€8K-KHG>E8IQOPG�ÁoB7tFICB7ESGiIJKË����9æB7EoB7jSvwB7E8G*E8I�KLG•E8G*Bu?Ax8@JGpDFj�G7DwB7D	@JB7DwB7@’vwIQDk©Pt�vw?A@CB7t

IQtkj_IJ@Q©A¼o@JB7t•E8Iº?AKLj8OAIJKHIJxyv‚Bn”C•7G^IJK åSÕ7ÖF×7Ø Õ7ÖwÙ’h��R?AE8ˆJ?PB+ˆÄBnE8G7v‚BnDiIJt�vwDkBnvwˆQ}p?“B7tQ{†ÁoB7tFICB7ESG

IQKRIJt�vw€8ESGpt,j8B7tktkB7E8GptQ{_j8B7DwBŠr»B7@Q?POP?¥v‚B7D�B7t�?PKHj8OAIJKHIJxyv‚B7”Q¨>IQt;IJKR2�4 ESI*tF?Pt�vwIJKLB7tQh

�	tFvkI�KHG>ESIJOPG5l•?AtwB<r»B7@J?AOP?AvwB7D•B7tN?AKLj8OAIJKHIJxyv‚Bn”J¨•IJt•IJK åSÕ7ÖF×7Ø Õ7ÖwÙiE8GÃj8DFG7vwG•@JG7OPG8{�Á_IJK

@QGpKHGºKLG7tFvwDkB7D�BnGÄj8DkG‡ÈFI’vw?AtFv‚B>{–B7?Ax8EoB‘IQK›€8KÒx8©Al7IJO�E8INB7Á8t�vwDwBn”C•7GÄIQOPIQlnB7ESG8{–B7t�DkIJt�vwDF?P”J¨•IJt

•V€8I IJt�v‚B7t(?PKHj8OAIJKHIJxyv‚B7”Q¨>IQt/j�G•E8IQKa?PKHj�G7DJh(
�€SvwDkB�lnB7xyvwB7}pIJK •V€8I�B�B7E8G•”C•7G�E8IQtFvwI KHG>E8IQOPG

?AKLjSOP?P@JB&ˆ#r»B7@J?AOP?¥v‚B7D/B�v‚B7DFIQr»B�E8I#tk©PxyvkIJtkI#E8I,åSÕ7ÖF×7Ø Õ7ÖwÙ’{n€8KLB,l7IJz;•V€8I;G�KLG•E8IJOAG�E8I�E8IJtF@JDF?P”C•nG

ESG+jSDkG7vkG>@QGpOPGºIQKÉB7O¥vwGÄx8©¥lpIJO‰ÈkÌ^jSDkIQl•?A€æBnOP}p€8xSt
E8IQvwB7OPƒ8IQt�vw©Aj8?P@QGpt�E8I•?AKLj8OAIJKHIJxyv‚Bn”J¨•IJt�E8I

@Q?PDF@J€8?¥vwGpt&?AxVvkIJ}pDkB7E8GptQh

�	tFvkI5KHG>E8IQOPG½tkIQDFl7I5@JGpKHGÅÁoB7tkI�joB7DkBÃBæESIJtk@QDk?A”C•7GæEoB7t‘IQtkj_IJ@Q?A¼o@JB7”J¨•IJtºESI+vkG>EoBnt‘B7t

vkDwB7xStk?P”Q¨>IQtuESG�j8DFG7vwG•@JG7OPG^xoB�OA?Px8}7€oB7}pIQKäY
2,����£?¾_Ù’Öv˜ÄÔ�á¥â‡å�•ZÛ

•

Ù‚Ùk×·‰ÎãoÞ.Ù¤â7ÖFÕ7Þ�Ùk×

ß

á˜Ö½ˆ,‡•á˜Þ˜à

Ô
Õ7ÖF×7Ø Õ7ÖwÙ¿›ŠÙ‚à-ˆ’ÖÎá

•

Þ»á¤Ü‡ã�™/Õ7ã•â?‡SÕmâ•Ùk¦ušèžm S{(žŸ¢‡œÑh
�	tFvwB7t
IJtFj�IQ@J?¥¼o@CB7”Q¨>IQt�tw•nGÄ€Svw?AOP?PzJB7EoB7t�@QGpKLG

IQxyvwDwBnEoBºjoB7DkBºB7t�rªIQDkDwBnKLIQxVvwB7t�)•s•x8G7j8tFs•tHš¥ž[�‡œ†Ii���>�������™šèžm¡nœ†j8B7DwBºBLtk©PxyvkIJtkI•ESILåSÕ7ÖF×?•

Ø Õ7ÖwÙ’hu�	tFv‚Bnt�rªIJDkDkB7KHIJxyv‚B7t,rªGpDkx8IQ@JIQKd?PxSrªG7DkKLB7”J¨•IJt�E8I•@J€StFvwG^E8I‘åSÕ7ÖF×7Ø Õ7ÖwÙ,IŠKHIJE8?AEoB7t�E8I

B‡vwDwBntkG5B+joB7D�vw?PD�EoB�B7xoÌ7OA?PtkINE8G7tu@Q?PDk@Q€8?AvkGpt*tk?PxyvkIQvw?AzCB7ESGptJh+�	tFvwB7tiKHIJtFK‘B7t�vwDkB7x8tF?P”J¨•IJt*tw•nG

vwB7KŠÁ_ˆJKÀ?PKHj8OPIQKLIQxyv‚B7EoBnt#xoBŠOA?Px8}p€8B7}pIJKË'�{8ESI
KLG•E8G•BŠtFI
GpÁSvwIQDkIQKRKLIQE8?PE8B7t#E8I
ESIJtkIQKNU

j_IJxSƒ8GÄIŠ@J€StFvwGÄESI•j8DkGp}7DwB7KLB7”C•nGLjoBnDwBº€8KLBL?AKLj8OAIJKHIJxyv‚Bn”C•7GLIJKÉàmÜ.ÝÎÞÑØ Õ7ÖwÙ’h��(G>ESGpt�IJt�vwIQt



��¥À�

ïºôoùmð•õªúŸôæþ�ôÁ�#úŸû ø û���©(ô

@

lnB7OAGpDkIQtJ{7vwB7xyvwG�EoB�tF©PxyvwIQtkI�E8I�åSÕ7ÖF×7Ø Õ7ÖwÙ(••€8B7xyvwG�EoB
?PKHj8OPIQKLIQxyv‚B7”J•7G�IQKÀàmÜ.ÝÎÞ»Ø Õ7Ö‚Ù’{7tw•7G�€Svk?¥U

OA?PzJB7E8Gpt&@QGpKLGHjoB7DŸ•7KHIQvwDFGpt�joB7DkBLBNG7vw?AKL?AzCB7”J•7GŠE8I*€8KLBNrª€Sx8”C•7GLGpÁ•ÈFI’vw?Al7GLxSGLj8DFG>@QIJtFtkGºE8I

j8B7DFvk?P@J?AGpxoB7KHIJxyvkG8h:�	t�vwI�jSDkG•@JIJtFtkGuˆ,IQx8@CB7DFDkIQ}yB7E8GuE8I7{•IQrªI’vw?AlnB7KHIJxyvkI7{V?Px8ES?P@CBnD	••€8B7?Pt joB7D�vwIJt

tFIJDk•7G‘?AKLj8OAIJKHIJxyv‚BnEoB7t;IQK›åSÕ7Ök×7Ø Õ7ÖwÙ#Iu•V€oBn?Pt�joB7D�vwIJt�tkIQDw•7GL?PKHj8OPIQKLIQxyv‚B7EoBnt;IJK›àmÜ.ÝÎÞ»Ø Õ7ÖwÙ

€>vw?POA?PzJB7x8E8Gºj8B7DwB‘vwB7O†€8KÉBnOP}pGpDF?AvkKLGH}pIJxSˆQvw?A@JGÅš Ž7•S{�Ž>ž’œ	IN€8KLB‘rªIJDkDkB7KHIJxyv‚BÄE8INB7x8Ì7OP?AtkIŠE8I

ESIJtkIQKLj_IJxSƒ8Gi��B7x8}pDkB7K•U��k� š ŽpŽ‡œ¤š…Ž

§

œ¤h:� ESIJtFlnB7xyvwB7}pIJK-ESI,€8K‹j�GptFtk©¥lpIJO_B7€SKLIQxVvkG�x8G*vkIJKHj�G

ESI+jSDkG‡ÈFI’vwGÅjoB7DwB<tFI�@JB7OP@Q€8O“B7Duv‚B7?At•joB7Dž•nKLI’vwDkG7t•ˆ+@QGpKHj�IQx8twB7E8B½j_IJOPB<KLIQOPƒ8GpDi••€8B7OP?AEoB7E8I

ESIJtktkB7t�KLIQE8?PE8B7t;IJKÀDkIQO“B7”J•7GNB7Gpt#DkIJtF€8OAvwB7E8Gpt#GpÁSvw?AE8Gpt;j_GpD;IQtFvk?PKLB7E8GpDFIJt#ESIiåSÕ7Ök×7Ø Õ7ÖwÙ I
E8I

àmÜ.ÝÎÞ»Ø Õ7ÖwÙ’h

�&GX¼oxoB7O�E8G¿j8DkG•@JIQtktkG¿E8IÅG7vw?AKL?AzCB7”J•7G¾EoBXrª€Sx8”C•7GXGpÁ•ÈFI’vw?¥lpG8{
tk•7G%B7j_Gpxyv‚BnEoB7t^•V€oB7?Pt

vkDwB7xStk?P”Q¨>IQt,tFIJDk•7Gº?PKHj8OAIJKHIJxyv‚B7E8B7t&IJKdåSÕ7ÖF×7Ø Õ7ÖwÙ&�
)•��'-£š—

•=•

’ ášˆkÕ7ÞÑá¤Ü‡ã5Û

•

Ù½ˆ’á ÂFˆ(‰ÎãoÞ.Ù¤â7ÖFÕ7Þ�Ùk×

ß

á˜Öžˆ,‡•á˜Þªàk¦Î{#IQK åSÕ7ÖF×7Ø Õ7ÖwÙŠ� ���›G7€¿IQK àmÜ.ÝÎÞÑØ Õ7ÖwÙ’hW�ÒjoB7D�vw?ADHESIJtFvkI�DFIJtF€8OAvwB7E8G8{;IQtFvkI+vkDwB‡U

Á8B7OPƒ8G<I’rªIQvk€oB<GÅjSDkG•@JIJtFtkGÅE8IÄ?PxyvkIJ}pDkB7”C•7G<ESGÅtF?Pt�vwIJKLBS{	j8DFIJG•@J€8j8B7x8E8GnUZtkI^j8DF?Px8@Q?PjoB7OAKLIQxyvwI

@QGpKäBºtk©PxyvkIJtkI•E8Bº@JGpKŠ€Sx8?P@JB7”C•7GSh
�	tFvwI•jSDkG•@JIJtFtkG8{/j_GpD,tk€oB‘l7IJz7{/tFIJDkÌ^KHIJxSGpt,vkDwB7ÁoBnOPƒ8GptFG8{

j_Gp?At&KŠ€8?AvkGpt;E8I’v‚B7OAƒ8IJt�?Ax8IJDFIJxyvwIQt

¸

@JG7KŠ€8x8?A@CB7”J•7GNIJxyvwDFIuIQxVvk?PEoBnE8IJt�E8IŠåSÕ7ÖF×7Ø Õ7ÖwÙ(ÈkÌŠrªGpDkB7K

ESIJtk@QDk?¥vwGpt�x8GHKLG•E8IQOPGŠE8I*B7O¥vwG•x8©¥lpIQO¤h

ª6«žÃ ÄÅµ6²d°Æ³v¹�µ ¶·µ ¸Š¹#º4­&º4»
¼�µ


Œ@CB7jS©Avw€SOPG
Ž,B7j8DkIQtkIQxVvwB
B�KLI’vwG•E8GpOAGp}p?“B&E8I

ß

ÜJ×•Ù‚à’á¥â7ã�KLG7tFvwDkB7x8E8G�B7t†j8DF?Px8@Q?PjoBn?Pt(@CB7DkB7@’U

vkIJDF©PtFvk?P@JB7t,ESIJtFvwB‘vwˆQ@Jx8?A@CBS{�Á�IQKÒ@QGpKHGºtk€oBnt,lnB7xyv‚B7}7IJx8t�IQKäDFIJOPB7”C•7G

¸

t�BnÁ�GpDFEoB7}pIQx8t,vkDwB7ES?¥U

@Q?PGpx8B7?PtQh��,KRE8I’v‚B7OAƒoB7KHIJxyvwGNEoBnt�jSDk?PxS@J?Pj8B7?Pt;I’v‚B7j8B7t�E8I�E8IJtFIJxylpGpO¥l•?PKHIJxyvwGLE8I�€8KRj8DFG‡ÈFIQvkG

€>vw?POA?PzJB7x8E8GLIJtFvwB‘vwˆQ@Jx8?A@CBºˆNB7Á_GpDkE8B7E8G8h
��B7KŠÁ_ˆJKÒtw•7G^Bnj8DkIQtkIJxyvwB7EoB7t*B7t�jSDk?PxS@J?Pj8B7?Pt,@CB7DkB7@’U

vkIJDF©PtFvk?P@JB7t&E8Gpt�j8DFG7vwG•@JGpOAGpt;E8I�@QGpKŠ€8x8?A@CB7”J•7G8h


 @JB7j8©Avk€8OPG

§

B7j8DFIJtFIJxyv‚BW€SK DkIJtF€8KHG¿E8G7t�j8DF?Px8@Q?PjoBn?PtÄB7KiÁ8?PIQxVvkIJt+E8I

ß

ÜJ×•Ù‚à’á¥â7ãXxSG

Ki€8x8E8GHI�Gp€SvwDFGpt;vwDkB7ÁoB7OAƒ8Gpt&DFIJO“Bn@J?PG7xoB7E8Gpt#@JGpKRGNvwIQK‘B>h )S•7GHB7j8DFIJtkIQxyv‚B7EoBnt�B7t�j8DF?Px8@Q?PjoBn?Pt

ES?ArªIJDFIJx8”JB7t(IJxyvwDFI#B7KiÁ8?PIQxVvkIJt(E8IJtFIJxylpG7OAl•?PE8G7t:j_GpD�E8?Al7IJDktFGpt(}pDk€8j_Gpt(E8I�j�IQtk•V€8?AtwB�DFIJtktkB7OAvwB7x8E8G

Bnt�@JB7DwBn@QvwIQDk©AtFvw?A@CB7t&KLB7?At;?PKHj�G7DFv‚BnxVvkIJt;ESI*@JB7EoBN€8K+h


$@CB7j8©¥vw€8OAGº•^B7j8DFIJtFIJxyv‚B+BºKLI’vwG•E8GpOAGp}p?“BNj8DFGpj�G7tFv‚Bºj8B7DwB^Bºtk©AxyvwIJtFINE8I•j8DkGnvwG•@JGpOAGpt�E8I

@QGpKŠ€8xS?P@CBn”C•7G&€Svk?POA?PzCBnx8E8G,Ô·ÇŠÚ‰Û{Ç

ß

ÜJ×•Ù‚à’á¥â7ã&I�B7j8DFIJtkIQxyv‚B�Bnt–rªIJDkDkB7KHIJxyv‚B7t/€>vw?POA?PzJB7EoB7t�joB7DwB



��¥À�

ïºôoùmð•õªúŸôæþ�ôÁ�#úŸû ø û���©(ô B

BºtF©PxyvwIQtkINE8I‘åSÕ7ÖF×7Ø Õ7ÖwÙŠ£¤)•s•x8GpjStFs•t�I•���>�������
¦Îh/g`B7jSDkIJtFIJxyv‚BnE8G�€SK›E8I’v‚B7OAƒoB7KHIJxyvwGºE8B

KHIQvkG>ESGpOPGp}7?“BuG7x8E8I�tw•7GLB7Á_GpDkE8B7E8GptQ{8?Px8@QOP€8tF?Al7I7{SvkG>EoBnt�B7t�E8IJ@Q?Ptk¨•IJt�E8I�j8DFG‡ÈFIQvkG‘BnE8G7v‚BnEoB7tJh

��G+@JB7j8©¥vw€8OAG·�‘tw•nG�Bnj8DkIQtkIJxyvwB7E8Gpt
INB7x8B7OP?AtwB7E8G7t�Gpt�DFIJtF€8OAvwB7E8Gpt
GpÁ>vw?PESGpt�€Svk?POA?PzCBnx8E8GnUZtkI

B•KHIQvkG>E8G7OPGp}p?PB*jSDkGpj_GptFvwBŠx8GNj8DkGŸÈFIQvwG•ESI�vkDkÓQt&j8DkG7vkG>@QGpOPG7t#€8tkB7E8Gpt�@JG7KLG•IQtFvw€SE8Gpt�E8I
@CBntkG8h

)>•7GiBnj8DkIQtkIJx>v‚B7EoBnt;B7t E8?Al7IJDFtwB7t�KLIQE8?PEoBnt ESI,@Q€8tFvkGiI�E8IJtFIJKHj�IQx8ƒ8GŠE8I�?PKHj8OAIJKHIJxyv‚B7”J•7G
EoB7t

vkDwB7xStk?P”Q¨>IQt•E8GptŠjSDkG7vkG>@QGpOPGptuIJK åSÕ7ÖF×7Ø Õ7ÖwÙ*I�àmÜ.ÝÎÞ»Ø Õ7Ö‚Ù’hæ)S•nG½B7j8DkIQtkIQxVvwB7EoB7tN•V€oB7?At•joB7D�vwIJt

ESIQlpIQDw•7GÄtFIJD�?AKLjSOPIJKHIJxyvwB7EoB7t�IJKÉåSÕ7ÖF×7Ø Õ7ÖwÙ�Ii•V€oB7?At�joBnDFvwIQt�E8I’lpIQDw•7G^tkIQD�?AKLj8OAIJKHIJxyv‚BnEoB7t

IQKçàmÜ.ÝÎÞ»Ø Õ7Ö‚Ù’{/G7€ÅtFI.ÈkBS{(G^DkIQtk€8O¥v‚B7E8GÄ¼ox8B7O†E8G+j8DkG•@JIQtktFG�E8INjoBnDFvw?A@J?AGpxoB7KHIJxyvwGS{1Á_IJKd@QGpKLG

Bnt�I’v‚B7j8B7t�E8I�DkIQ¼8xoB7KHIJxyvwGHI
?PxyvwIQ}pDwBn”C•7GNE8GHtk?AtFvwIQK‘B>h

��GH@JB7j8©¥vw€8OAGŠ Štw•nGLBnj8DkIQtkIJxyvwB7EoB7t�B7t;@QGpx8@QOP€8tF¨>IQt&I
@JGpxyvwDF?PÁ8€S?P”J¨•IJt#E8GŠvwDkB7ÁoB7OAƒ8GŠE8IQtkIJx•U

l7GpOAl•?AE8G8{–Bnt�tk€oBnt�lnB7xyv‚B7}pIQx8t�IŠESIJtFlnB7xyvwB7}pIJxSt*IQKäDFIJOPB7”C•7G‘B7Gpt�KHˆQvkG>ESGpt�@QGpx8ƒ8IQ@J?PESGpt�I•B7t

tF€8}pIQtFvw¨•IJt�joB7DkBŠvwDwBnÁoB7OPƒSGpt;rª€Svw€SDkGptQh



• ®g€�•_µ í t–¶ È

É Ê

ì • ¶™¯d°W·Ä²–¬3´ ¯d° Ë ­�¶ µ+¶™±¾¶Ìt–¶‹· ¯d°

• ¶‹³ í ´É²/±X® „D… ¶

ÃP«•ª Í�ÎŽ²Ï¹�µ`¶�Ð�ÑFÒ4µ

��xyvwIJDkB7”C•nGÄE8Gpt�@JB7KL?Ax8ƒ8Gpt,E8IŠE8IQtkIQxVl7GpOAl•?AKLIQxVvkG^E8IŠj8DFG‡ÈFIQvkGpt
E8ILåSÕ7ÖF×7Ø Õ7ÖwÙ�ILàmÜ.ÝÎÞ�•

Ø Õ7Ö‚ÙHˆ5BÃ?PE8ˆQ?“BÅj8Dk?Ax8@J?AjoB7O�E8G

ß

ÜJ×•Ù‚à’á¥â7ãoha�	t�v‚BÂ?PxyvkIJDwBn”C•7GÂG•@JG7DkDkI�E8I<E8?¥rªIJDkIQxyvwIJt

KHG•E8GptHI5IJK E8?¥rªIJDkIQxyvwIJt‘x8©Al7IJ?PtQh 


ß

ÜJ×•Ù‚à’á¥â7ãÃGnrªIJDkIQ@JI<BnGÃj8DFG‡ÈFIQvk?PtFvwBÃ€8K @JG7x‡ÈF€8xyvwG¾E8I

KHˆQvkG>ESGpt	I&rªIJDkDkB7KHIJxyv‚B7t�joBnDwB�B
j8DkG7vkG7vw?AjoB7}pIQK‹DkÌ7j8?PE8B�I�j8B7DwB*B�BmlnB7OA?“B7”J•7G�E8G*E8IQtkIJxyl7GpOAl•?¥U

KHIJxyvkGiE8I,tk?Pt�vwIQK‘B7t�@QGpKLjSOPI’Í>GptQh†�aBnxoÌ7OP?AtkI&EoBnt#E8IQ@J?PtF¨>IQt#E8I�j8DFG‡ÈFIQvkGiˆ�Æ>vw?POoj8B7DwB*j�IQDkKH?Avw?AD

B,G7vw?AKL?AzCB7”J•7G�EoB�B7DF••€S?AvwI’vw€8DkB�E8G�tF?Pt�vwIJKLB�IQK�rª€8xS”C•7G�E8B7t:DFIJtFvkDk?A”J¨•IJt†?AKLj_GptFvwB7t(••€8B7x8E8G�E8B

IQtkj_IJ@Q?A¼o@JB7”C•7G‘E8G‘tF?PtFvkIJKLBSh&�‹@QGpx8@QIJj_”C•7Gº@QGpx‡ÈF€8xyvwBLIJt�v‚Ì‘OA?P}yBnEoBNB7Gpt,B7tkj_IJ@’vwGpt�vwˆJ@Qx8?P@QGpt�I

¸

GpDF}yB7x8?AzCB7”J•7G�E8G*vkDwB7Á8B7OPƒ8GSh†�	tFvwBuGpDF}yB7x8?AzCB7”J•7G�IJx8}pOAGpÁoB�B�€Svw?AOP?PzJB7”C•nG
@JGpx‡ÈF€SxVvwB*ESI�lnÌ7DF?“B7t

rªIQDkDkB7KLIQxyv‚B7t,E8Iij8DFG‡ÈFIQvkGºI•BH€8x8?“•nG‘E8IilnÌ7DF?PGpt,B7tFj�IQ@QvwG7t�DkIQOPIQlnB7xyvkIJt�BHvwG•E8Gpt�G7t�x8©¥lpIJ?At,ESG

@Q?P@QOPG•E8I�E8IQtkIJxyl7GpOAl•?PKHIJxyvkG8h

�¾€Svk?POA?PzCBn”C•7G;E8B�KHIQvkG>ESGpOPGp}7?“B�E8I

ß

ÜJ×•Ù‚à’á¥â7ã�x8G�j8DkG‡ÈFI’vwG�E8I	j8DFG7vwG•@JG7OPGpt–ESI	@JGpKŠ€Sx8?P@JB7”C•7G

@QGpx8tF?PtFvkINxoBÄ?PE8ˆQ?“B‘@‚ƒoBCl7ILE8IQtFvkINvkDwB7Á8B7OPƒ8GShŠ'#GpK›G+?Axyvw€8?¥vwGºE8I•tFIHBnvwIQx8E8IJD*B7G7t
DkIJ•V€8?Atk?¥vwGpt

ESI+l7IJOPG•@J?AEoB7E8I^EoBntLB‡vw€oB7?AtNDkIJESIJtHE8I�BnOAvwG½E8IQtkIQKLj_IJx8ƒSG8{#vwG7Dkx8Gp€•U�tkI^x8IQ@JIQtktwÌnDk?PGæDkIQ@JGpDFDkIJD

¸

€Svk?POA?PzCBn”C•7Gº?AxyvwIJ}7DwB7EoBÄE8G5åSÕ7ÖF×7Ø Õ7ÖwÙ�I•ESG½àmÜ.ÝÎÞ»Ø Õ7ÖwÙ�E8€SDwB7xyvwIHBÄ?PKHj8OAIJKHIJxyv‚B7”J•7GºE8I•vwB7?Pt

jSDkG7vkG>@QGpOPGptQh��¿?AKLj8OAIJKHIJxyv‚Bn”C•7G&E8I E8I’vwIJDFKL?AxoB7EoBnt�rª€Sx8”J¨•IJt(E8I €8K j8DkGnvwG•@JGpOAG&IJK‹åSÕ7ÖF×7Ø Õ7ÖwÙ



�±¥À�

�*ú‡õ

	

üyõ�0(ûoõ»ñ

�

ô

	

üpð•õ˜ùmô_ñ•þ(ð

�

ô/þ�ð•ñCõ1�

	 <

l•?AtwBNBHG7ÁSvwIQx8”C•7GNE8I*tk€SÁ8tk?AtFvwIQK‘Bnt�ESIuBnOAv‚Bil7IJOAG>@Q?PEoB7ESI7h

� tFIJ”C•nGºŽ>h…Ž•B7j8DFIJtkIQxyv‚BNGpt&@JGpxS@JIJ?¥vwGpt&DFIQrªIQDkIJxyvkIJt,B7GNB7tktF€8xyvwGHE8I

ß

ÜJ×•Ù‚à’á¥â7ã•KLG7tFvwDkB7x8E8G

Bnt�j8DF?Px8@Q?PjoB7?At�@CB7DkB7@QvkIJDk©AtFvk?P@CBnt,E8IQtFvwB‘vwˆJ@Qx8?P@JBS{_Á�IQKÒ@QGpKHG‘tk€8B7t�lnB7xyv‚B7}7IJx8t,IJK¹DkIQO“B7”J•7G

¸

t

BnÁ�GpDFEoB7}pIQx8t‘vkDwB7E8?A@J?AGpxoB7?AtJha�dtFIJ”J•7GXŽ>h

§

B7j8DkIQtkIQxVvwB¾€8K E8I’v‚B7OAƒoB7KHIJxyvwGÃEoB7tºj8DF?Px8@Q?PjoBn?Pt

I’v‚B7j8B7t#E8I�E8IJtFIJxylpGpO¥l•?PKHIJxyvwGŠESI�€8K$j8DkGŸÈFIQvwGi€Svw?AOP?PzJB7x8E8G*BuvkˆJ@Qx8?P@JBuE8I

ß

ÜJ×•Ù‚à’á¥â7ãoh��`tFIJ”C•nG

Ž•h •HB7j8DFIJtFIJxyv‚BLB7t�j8Dk?Ax8@J?AjoB7?Pt#@CB7DkB7@QvkIJDk©AtFvk?P@CBnt&E8I�j8DkG7vkG>@QGpOPG7t;E8I�@JGpKi€8x8?P@JB7”C•nG8h

ÃP«žÃ ÓÔ¹#³
Î�ÕÖ³
×9º4³•Ø:ÙgµÚÎ�ÕÖ°Æ³v²dµ¿ØÅ¶·° Ùgµl¶�°mØÏ³,ÛÚÎ

�(DwB7ES?P@J?AGpxoB7OAKLIQxyvwI7{(G5E8IQtkIQxVl7GpOAl•?AKLIQxVvkG<E8I‘tF?Pt�vwIJKLB7tuIJK åSÕ7Ök×7Ø Õ7ÖwÙ�ÚoàmÜ.ÝÎÞ»Ø Õ7ÖwÙ
E8IºES?¥U

l7IJDFtkGpt�vw?Aj�Gpt�IJDwBÄDFICB7OA?PzCBnE8Gº@JG7Kdj�G7€8@CBÄGp€½x8IQx8ƒV€8K‘BÄ?AxVvkIJDkB7”C•7GÄIQxyvwDkINGpt*B7KiÁ8?PIQxVvkIJt
E8I

jSDkG‡ÈFI’vwG8h	�,t;E8IJ@Q?PtF¨>IQt&E8I�joB7D�vw?A@J?PG7xoB7KHIJxyvwG8{VDFIJtkj_Gpx8tkÌClpIJ?At&IJKÀE8IQvkIJDFKL?AxoB7D#•V€8I�joB7DFvkIJt;ESG

tF?Pt�vwIJKLBNtkIJDF?“B7K™?AKLjSOPIJKHIJxyvwB7EoB7t&IQK™E8IQvkIJDkKH?Px8B7E8GLB7KŠÁ8?AIJxyvwIn{_IQDwB7KR¼>Í8Bnt,I*vwGpKLB7EoB7t&xSG

?Ax8©P@Q?PGHE8Gº@Q?P@JOAG‘E8IiE8IJtFIJxylpGpO¥l•?PKHIJxyvwG8h*
�t,j8DkG‡ÈFI’vwGpt�E8ILåSÕ7ÖF×7Ø Õ7ÖwÙ�ILàmÜ.ÝÎÞ»Ø Õ7Ö‚Ù�IQDwB7K¹IQx8@CB‡U

KH?PxSƒoB7E8Gpt&tFIJjoBnDwB7EoBnKLIQxVvkIuI�j_IJDFK‘B7xSIJ@J?PB7KÊ?Ax8E8IQj�IQx8E8IJxyvkIJt�B‡vwˆ�G•¼oxoB7OÑ{o••€8B7x8E8GHG>@QGpDkDF?“B

B•?AxVvkIJ}pDkB7”C•nGHESGLtF?PtFvkIJKLBSh

�
IJDkB7OPKHIJxyvwIn{‰G+åSÕ7ÖF×7Ø Õ7ÖwÙ�BLtFIJD,tk?PxyvkIQvw?AzCB7ESG‘IJDkBLIQtkj_IJ@J?¥¼o@CBnE8GºtkIQK¹x8IJx8ƒV€8KÒ@JG7x8ƒ8IJ@Q?¥U

KHIJxyvkGLEoBnt,x8IQ@JIQtktk?AEoB7E8IQt�@QGpKLjS€Sv‚B7@Q?PGpx8B7?Pt&E8GHj8DFG‡ÈFIQvkGLE8I•àmÜ.ÝÎÞ»Ø Õ7Ö‚Ù’{o@QGpKHGHj_GpD�I’Í>IQKLj8OAG8{

B*lpIJOAG>@Q?PEoBnE8I,ESI�Gpj_IJDwBn”C•7GuE8GŠj8DFG>@QIJtktkB7E8GpD#I�tk€8Bi@CB7j8B7@J?AEoB7E8I,E8I�KHIJKHÏpDk?PBSh†
`ESIJtkIQxylpGpOèU

l•?AKLIQxVvkGŠE8G•j8DFG‡ÈFIQvkGŠE8IiàmÜ.ÝÎÞ»Ø Õ7ÖwÙ�v‚B7KŠÁ_ˆJK$xo•nGŠ?PxSÜ8€8IJx8@Q?“BClnBiG•j8DFG‡ÈFIQvkGŠE8IiåSÕ7ÖF×7Ø Õ7ÖwÙ�I7{8G

KLB7?At,}pDkBClpI7{�xo•7GºIQDwB‘@JB7joB7ziE8Ii?Ax8tkIQDk?PD�j_GptktF©AlpIQ?Pt�Ki€8EoB7x8”JB7t�ES€8DwB7xyvkI•BLr»B7tFIŠE8IijSDkG‡ÈFI’vwG8h

)•GpKLIQxyvwI�E8€8DwBnxVvkI�B
r»B7tFI�¼ox8B7O‰E8I,ESIJtkIQxylpGpO¥l>?AKLIQxyvwG8{•Gpt�E8Gp?At�BnKŠÁ8?PIQxyvwIJt IJDkB7K-?PxyvkIJ}pDkB7E8Gpt

I
vkIJtFvwB7E8Gpt�@QGpKLGN€8KËvwG•E8G8h


‹€8tFG‘E8I�v‚BnO/KLI’vwG•E8GpOPG7}p?“BŠBn@CB7DFDkIQvwBLBnOP}p€8KLB7t;@QGpx8tFIJ•_Ý8ÓJxS@J?“Bnt�E8IJtkB7}pDkB7EoÌClpIQ?PtJh&'#GpKLG

B<?AxVvkIJ}pDkB7”C•nG<E8Gpt•tk?AtFvkIJKLB7tŠtkÏ½G•@JGpDFDkIÄx8G½Æ8O¥vw?AKLG�IJtFvwÌ7}p?AG<E8G<j8DkG•@JIQtktFG8{;B5E8I’vwIQ@J”C•nGæE8I

j_GptFtk©Al7IJ?At&j8DkGpÁSOPIJKLB7t�j�G•E8I�IÎÍS?A}p?PD KHG>E8?¥¼o@CBn”J¨•IJt#xSG•j8DkG‡ÈFI’vwGNE8IuåSÕ7ÖF×7Ø Õ7ÖwÙ’{SxSG•j8DkG‡ÈFI’vwG•E8I

àmÜ.ÝÎÞ»Ø Õ7ÖwÙ�Gp€æIJKÇB7KŠÁ_GptJhÄ�À}pDkB7x8E8IHK‘Bn?PGpDF?“BºE8Gptu�
)>��'�„|tirª€8xS@J?PG7xoB7Kd@QGpDkDFIQv‚BnKLIQxVvkI‘E8I

Bn@JGpDFE8G�@QGpKdtF€oB7t*IJtkj_IJ@Q?A¼o@JB7”J¨•IJtuOPÏp}7?P@CBntJ{/j_GpDkˆQK��7•=ÞÒr»BnOPƒoB7KÒ•V€oB7x8ESG�?PxyvkIJDwBn}pIJKd@QGpK

G7t&E8IJKLB7?Pt#@JGpKHj�G7x8IJxyvwIQt�E8GNtk?Pt�vwIQK‘BÄš Žn•nœÑh �	tFvwIQt�j8DkGpÁSOPIJKLB7t;tFI�DkIJtF€8KHIJKRB•IQDkDkG7t&xoB•IJt�U

j_IJ@Q?A¼o@JB7”C•nGŠE8GŠ@Q?PDk@Q€8?AvkG8{Vj8DkG7Á8OPIQK‘B7t E8I�@QGpKŠ€8xS?P@CBn”C•7GuGp€ºE8I’rªIJ?AvkGpt#IQOPˆ’vwDk?A@JGpt�DkIQO“B7@Q?PGpxoBnE8Gpt



�±¥À�

�*ú‡õ

	

üyõ�0(ûoõ»ñ

�

ô

	

üpð•õ˜ùmô_ñ•þ(ð

�

ô/þ�ð•ñCõ1�

	 ß

¸

@JG7x8tFvkDk€8”J•7GiEoB�j8OPB7@CBSh��bjSDkGpjoBn}yB7”C•nG*ESI,IQDkDkG7t�xoB�E8IQtk@JDF?P”J•7GŠB�IQvwB7joB7t�j_GptFvkIJDk?AGpDkIQt�@QGpx>U

ES€8z�BŠ€8KRBn€8KLIQxyvwGNtk€8ÁStFv‚Bnx8@J?PB7O1x8G•vkIJKHj�GŠESI
j8DkG‡ÈFI’vwG8h�
 DkI’vwGpDFx8GNBŠIQvwB7joB7t�B7xyvkIJDk?AGpDkIQtJ{

xSIJ@JIQtktkÌ7Dk?AG

¸

@JGpDFDkIQ”C•7GÅE8I+IJDkDFGptJ{#B7@CBnDkDkI’v‚B<€8KLB<E8€8j8OA?P@CBn”C•7G½E8I^IJt�rªGpDk”QGptHI+}7IJDwBnOPKHIJxyvwI

ESIQlpI•tFIJD�DFICB7OA?PzJB7E8GHIJKÒ€8KÒvkIJKHj�GLKL©Ax8?PKHG8{oE8I’l•?PE8G

¸

j8DkGCÍ>?PKH?PEoBnE8IuESGpt�j8DkB7zJG7t�G>@JB7tk?AGnU

x8B7x8E8GÄx8Gml7Gpt
j8DkG7Á8OPIQK‘B7tQ{1INB7@JB7DkDFIQvwB7x8E8GºvwB7KŠÁ_ˆJK¹€8KdBn€8KLIQxyvwGºtF?P}px8?¥¼o@CB‡vw?Al7GºE8GÄ@Q€8tFvkG

ESGLj8DFG‡ÈFIQvkG8h


‹tF€8Dk}p?AKLIQxyvwG‘ESIi@JIQDFvwB7t�vkIJ@Qx8GpOPG7}p?“B7t�j8DFGmlpG•@JGp€5Ki€8EoB7x8”JB7t�x8BLKHIQvwG•E8GpOAGp}p?PBiE8IijSDkGnU

ÈFI’vwG�E8I�tk?AtFvwIQK‘Bnt/IJK‹åSÕ7ÖF×7Ø Õ7ÖwÙ�ÚoàmÜ.ÝÎÞÑØ Õ7ÖwÙ’h(
WB7j_IJD�rªIJ?A”JGyB7KHIJxyvkG&E8I	rªIJDkDkB7KHIJxyv‚B7t(B7€>vwGpKLÌnvw?èU

@JB7t�E8I&j8DFG‡ÈFIQvkGuIQOPIQvkDk~pxS?P@JGS{7v‚B7?At†@JG7KLG�rªIQDkDwBnKLIQxVvwB7t�E8I&tk©AxyvwIJtFI�E8I�B7OAvkG
x8©Al7IJO¤{7j�IQDkKH?AvwI#••€SI

tF?Pt�vwIJKLB7t
j_GptktkB7K›tFIJD
?AKLj8OAIJKHIJxyv‚BnE8Gpt�ESI•€8K›KHG>ESGºK‘Bn?Pt�DkÌ7j8?PESG8hu
ÀE8IQtkIJxyl7GpOAl•?PKHIJxyvkG

ESI+@Q?PDF@J€8?¥vwGptŠ?AxyvwIJ}7DwB7E8G7t•joB7DwB<Bnj8OP?A@CB7”Q¨>IQtŠIJtFj�IQ@J©A¼8@CB7t�£»��)>��'&¦ij8DkGml7Ó�B7O¥vwG5ESIJtkIQKLj_IJxSƒ8G

x8B�?PKHj8OPIQKLIQxyv‚B7”J•7G�ESIº€8KÇj8DkG‡ÈFI’vwG8h59†� ���,tJ{	������tŠIºjSDkG•@JIJtFtwB7ESGpDkIQt•tw•7G5@QGpKHj�GpxSIJx>U

vkIJt;DFIJj8DFGp}pDkB7K‘ÌCl7IJ?Pt I�j_G>ESIJK$tkIQD;€Svw?AOP?AzCB7E8G7t	IJKÀ€8K‘B*DwÌ7jS?PEoB*j8DkG7vkG7vw?AjoB7}pIQK-E8GŠtF?PtFvkIJKLBS{

Bnj�IQtwB7D�E8I�xo•7GHB7jSDkIJtFIJxyv‚BnDkIJK™€SKRE8IJtFIJKHj�IQx8ƒ8GHv‚•7GNIJOAIQlnB7E8GSh

��GÄE8GpKH©Px8?AGLE8IHàmÜ.ÝÎÞÑØ Õ7ÖwÙ’{1G‘€8tkGÄE8I•�&ˆQ@Jx8?A@CB7t�E8I•��IQtk@JDF?P”J•7G+9‰G7DkKLB7O £»����9†¦,r»B7@J?AOP?AvwB

BLKLG•E8IJOPB7}pIQKRIulnB7OA?PEoB7”J•7GNE8GºtF?PtFvkIJKLBSh��‹€SvkOP?AzCB7”J•7GLESIŠB7OA}pGpDk?¥vwKHGpt;@QGpKLjSOPI’Í>Gpt,E8Iij8B7D�U

vk?P@Q?PGpxoBnKLIQxVvkGŠI
G•IJKHj8DFIJ}pG•E8I�KHG>ESIJOPG7t#joB7DkB•BNBmlnB7OA?“B7”J•7GiESI
E8?ArªIQDkIJxyvkIJt�B7OAvkIJDFxoBnvw?¥lnB7t#E8I

j8B7DFvk?P”C•nG‘åSÕ7Ök×7Ø Õ7ÖwÙ�ÚoàmÜ.ÝÎÞ»Ø Õ7ÖwÙ�l7ÓJK¹BŠr»B7@Q?POP?¥v‚B7D#BŠv‚B7DFIQr»B•E8GNj8DkGŸÈFIQvw?AtFvwBSh

�¹€Svk?POP?AzCB7”J•7G5IQK @JGpxŸÈF€8xyvwGÅE8I+vkG>ESGpt•IJt�vwIJtLB7D�vw?Arª©A@J?AGptJ{†vwB7xyvwG½x8GÅE8GpKH©Px8?AG5E8I5åSÕ7ÖF×?•

Ø Õ7ÖwÙ:•V€oB7xyvwG*x8G*E8GpKH©Px8?AG�E8I�àmÜ.ÝÎÞÑØ Õ7ÖwÙ’{pr»B7@Q?POA?Av‚B�GuESIJtkIQxylpGpO¥l>?AKLIQxyvwG*E8I�€8K‘B
KHIQvkG>E8G7OPGp}p?PB

@QG>G7j�IQDwBnvk?AlnBºK‘Bn?Pt3ÜoIÎÍS©¥lpIQO IHKLB7?Pt�€Sx8?A¼o@JB7EoBShL�	tFvwB+KHIQvkG>E8G7OPGp}p?PBLˆHE8IJxSGpKL?AxoB7EoB�Ô
Õ7ÖF×?•

Ø Õ7ÖwÙ�Ú‰Û–Ü.ÝÎÞ»Ø Õ7ÖwÙ

ß

ÜJ×•Ù‚à’á¥â7ãoh†�`?PxyvwIQDwB7”J•7G•E8Gpt&@JB7KL?Ax8ƒ8Gpt�E8I
E8IQtkIJxyl7GpOAl•?PKHIJxyvkGHESI
j8DkG‡ÈFI’vwGpt

ESIiåSÕ7Ök×7Ø Õ7ÖwÙ IuàmÜ.ÝÎÞ»Ø Õ7ÖwÙ ˆ�Bi?PESˆJ?“Buj8Dk?Ax8@J?AjoB7O_E8G

ß

ÜJ×•Ù‚à’á¥â7ãoh†�	tFvwBŠ?PxyvwIQDwB7”J•7G•IJxyvkDkI
Gpt;jSDkGnU

ÈFI’vwGptQ{8B7xyvkIJt;DFG7vw€8OPB7E8Gpt E8I,E8?Pt�vw?PxyvkGptJ{•G>@QGpDkDFI�E8I�E8?ArªIQDkIJxyvkIJt;KHG>ESGpt�I,IJKÀE8?ArªIQDkIQxVvkIJt�x8©Al7IJ?Pt

ESGL@Q?P@JOAG•E8I�E8IJtFIJxylpG7OAl•?PKHIJxyvwGSh

��I’Í>j_IJDF?PÓJxS@J?“BNKHGptFvkDwB••V€8I6�p•=ÞËE8G7t�jSDkGpÁ8OAIJKLB7t&E8I�?PxyvkIJ}pDkB7”C•7GNj_G>ESIJKRtFIJD�IQl•?AvwB7E8Gpt

@QGpK›GÄESIJtkIQxylpGpO¥l>?AKLIQxyvwG+@JGpx‡ÈF€SxVvkG^E8GÄj8DkGŸÈFIQvwG^E8I‘åSÕ7ÖF×7Ø Õ7ÖwÙ,I•E8I‘àmÜ.ÝÎÞ»Ø Õ7Ö‚Ùiš Žn•7œÑhi�,IJtFvwB

rªG7DkKLBS{7B�IJtFj�IQ@J?A¼8@CB7”J•7G�?PxS?P@J?PB7OyB7xyvkIJt:ESI#tkIQD:joBnDFvw?A@J?AGpxoB7EoB&IQxVvkDkI&Bnt�IQ••€S?Pj_IJt:ˆ lnB7OP?AEoB7EoBS{ŸE8I

KHG•E8GŠB*tkI�vkIJD#@QIJD�vwIJzJBŠEoBu@QGpDkDFIQvwBurª€8x8@Q?PGpxoBnOP?PE8B7E8I�E8GŠtF?PtFvkIJKLBuIQtkj_IJ@J?¥¼o@CBnE8G8h	��t#IJ•V€8?Pj_IJt

vkDwB7Á8B7OPƒoBnK-IJK$joB7DkB7OPIQOPG�I�B*@CB7EoBuIQv‚BnjoBuE8I,j8DkGŸÈFIQvwGiDkICBnOP?PzJB7K-Bi?AxyvwIJ}7DwB7”J•7GuI,GuvkIJtFvkI�EoB7t



�±¥À�

�*ú‡õ

	

üyõ�0(ûoõ»ñ

�

ô

	

üpð•õ˜ùmô_ñ•þ(ð

�

ô/þ�ð•ñCõ1�

	 �_T

j8B7DFvkIJtJh��	tFvwB�@JGpxStFv‚BnxVvkILvwB7DkI’r»B�E8IHvwIJt�vwIQtŠ@JGpxStkGpKHIL€SKÇ@QIJD�vwG�vkIJKHj�G+x8G5j8DFG‡ÈFIQvkG8{:KLB7t

?AKLj_IJESI
B•j8DkGpj8B7}yB7”J•7GNE8Gpt&IJDFDkGpt

¸

t�I’v‚B7joBnt&j�Gpt�vwIQDk?PG7DkIJtQh	��?PxyvwIQ}pDwB7”J•7GŠ¼oxoBnO/ˆ
DkICBnOP?PzJB7EoB

tFIJKçK‘B7?AGpDkIQtuES?A¼o@Q€8OPEoBnE8IJtŠI‘G5vwIJKHj_G�vwG7vwB7O E8G<j8DkGŸÈFIQvwG�E8?PKH?PxV€8?Ñ{:€8KLB�lpIQzÄ•V€8IÄxo•7G5ˆ

KLB7?At;x8IJ@QIJtFtwÌ7DF?PGHGLDFIQvwG7Dkx8G

¸

t�IQvwB7joB7t�B7xyvkIJDk?AGpDkIQt&E8GHj8DkG‡ÈFI’vwG8h

�d¼o}7€8DwBXŽ>h¥ž½?POP€StFvwDkBÃ€8KLB¾B7Á_GpDkEoBn}pIJK E8I

ß

ÜJ×•Ù‚à’á¥â7ã¾@JGpKŠ€SKLIQxVvkI<IJKHj8DkIQ}yB7EoB>h$


jSDkG•@JIJtFtkG�tFI#?Ax8?P@Q?“B&@JGpK�€8KLB�DkIJjSDkIJtFIJxyv‚Bn”C•7G
E8G,tk?AtFvwIQK‘B>{pB,xS©AlpIQO•rª€Sx8@J?AGpxoB7OÑ{‡?Ax8E8IQj�IQx8E8IJxyvkI

ESIŠB7KŠÁ_Gpt�Gpt,E8GpKH©Px8?AGpt&E8I*j8DkG‡ÈFI’vwG8{/åSÕ7ÖF×7Ø Õ7ÖwÙ&IHàmÜ.ÝÎÞ»Ø Õ7ÖwÙ’h;��OA}p€8KLB7t�DkIQj8DkIQtkIJxyvwB7”J¨•IJt�ESG

tF?Pt�vwIJKLBitk•7GŠDkIJB7OP?AzCB7E8B7t�€>vw?POA?PzJB7x8E8GnUZtkI,��Ì7•V€8?AxoB7t;ESI
�	tFv‚BnE8G•9:?Ax8?AvwB7t�£Ñ����9	¦ I�j8DkG•@JIQtktkG7t

@QGpx8@QGpDkDFIJxyvwIQtJh �	K$B7OP}p€Sx8t B7KŠÁ8?AIJxyvwIQt ESI,j_IJtF••€S?PtwB>{>G*tk?AtFvwIQK‘B�ˆ�E8IJtF@JDk?¥vwG*€8twBnx8E8GnUZtkI�€8K‘B

OA?Px8}7€oB7}pIQK‹E8I,j8DkGp}7DwB7KLB7”C•nG8{p•V€8I�ˆ�IJxyvw•7Gi@QGpKLjS?PO“BnEoB�xV€8K‘B*DkIQj8DkIQtkIJxyvwB7”C•7Gi?PxyvwIQDkxoBS{yvwB7?Pt

@QGpKHGHESIJtk@QDk?A”J¨•IJt�E8InÜo€>Í>GHE8I�EoB7E8Gpt�I�E8I�@JG7xVvkDkGpOAI7h

Particionamento
HW/SW

Sistema
(Funcional)

Descrição do

Avaliação

OK ?

da Partição

Avaliação

OK ?

da Integração

Síntese
da

Interface

Síntese
de

Hardware

Síntese
de

Software

Integração
do

Sistema

Outra
Partição
HW/SW

FIM

(A) Não

Sim

(B) Não

Sim

PROTOTIPAGEM

ELABORAÇÃO DA ESPECIFICAÇÃO

PARTICIONAMENTO HW/SW
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BuIJtk@QGpOPƒ8BŠE8GŠ@JG7KLj_Gpx8IQxVvkI�KLB7?Pt�B7E8IQ••€8B7E8GNB7GŠjSDkG‡ÈFI’vwG8h 
alnB7OPGpD KLÌ‡Í>?PKHGujoBnDwBiG&ˆ,’PÜ-ˆDC�I

Bnt�KHIJE8?AEoB7t�E8IŠBnvkDwB7tFGLrªGpDkB7K™GpÁSvk?PEoBnt�tF?PKŠ€SO“B7x8ESGnU�tFI*G‘@JGpKHj�G7DFv‚BnKLIQxVvkGNEoB7t,vkDwB7xStk?P”Q¨>IQtJh

��G7vwIÄ•V€8IÄ€SK‘B�l7IJz^IJtF@JGpOAƒ8?PE8GS{	GÅ@QGpKHj�GpxSIJxyvwIº���>�������Òj_GptFtk€8?;€SK‘B<Ì7DFICB�¼SÍSB<?PxSE8I’U

j_IJxSE8IJxyvwIuE8GHj8DkG‡ÈFI’vwG8{‰Gp€+tkI�ÈkBS{‰xo•7GNvwIQK™tkIJxyvk?PE8GHr»B7O“B7D&IQKRKHIJE8?AEoB7t�E8IuÌ7DkIJBHx8GHj8DFG‡ÈFIQvkG

���>�������ih

�ËtkIJ”J•7G �>h…Ž�BnÁ�GpDFEoB�G�j8DkGnvwG•@JGpOAG;C���';�‹'#G7x8}pIJt�vw?AGpxÃ��lpGp?AEoB7x8@QI,Ew{†B�j8B7DFvk?PD*EoB�KHGnU

ESIJO“Bn}pIJK¹E8GºtFIJ€<KHIJ@JB7x8?PtFKLGLE8Ii@QGpxyvwDFGpOPIuE8IŠ@JG7x8}pIJt�vw?AGpxoB7KHIJxyvwGSh,��?PKHj8OPIQKLIQxVvwB7”C•nGLE8I
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€SK j8DFG7vwG•@JGpOAG�ÁoBntFv‚BnxVvkIÄE8?Arª€Sx8E8?PESG�ˆÄG<GpÁ•ÈFI’vw?¥lpG<E8IQtFv‚B5tFIJ”J•7G8hæ��B5tkIQ”C•7Gá�>h

§

ˆÄKHG>ESI’U

OPB7E8GÄ€8Käj8DkGnvwG•@JGpOAGºE8I•@JG7xVvkDkGpOAIŠE8IºåSÕ7ã_×•ÜJI B7j8OA?P@JB7E8GÄBº€8KLBºDkIQE8INtkIQK›¼oGÄÁoB7tFICB7ESG+x8B

vkIJ@Qx8GpOPG7}p?“B*�	��� £ª4<�	���5¦#@QGpKÀIJtFvwB7”J¨•IJt&Á8B7tkI�•V€8I
@QGpxyvwDFGpO“B7K$GŠDFG7vwIJB7KHIJxyvwG

¸

KHIJES?PEoB

•V€8I+B7t•€Sx8?PEoBnE8IJtNKHÏŸl7IJ?AtŠvwDkG•@CBnKçE8I^@QˆJOP€SO“B7tQhÂ�,IQtktFI+IÎÍ>IJKHj8OPG½j8DFIQvwIQx8E8IÎU�tkI�B7xoBnOP?PtkB7DŠB

KHIQvkG>ESGpOPGp}7?“B^••€8B7x8E8GæB7j8OA?P@CBnEoB5B7G<j8DFG‡ÈFIQvkG½E8I^€8K j8DFG7vwG•@JG7OPG5E8G7KL?AxoB7E8G5j_GpDÚÜ8€>Í>GæE8I

@QGpxyvwDFGpOPInh‘�ÀtkIJ”J•7G �•h •�B7j8DFIJtkIQxyv‚B5B^KLG•E8IQO“B7}pIQK›E8IH€8KÉj8DFG7vwG•@JG7OPG ‹Ž‡ø’ Þ»ášˆkÕ‡à’Þ�@JGpx>¼‰ÌClpIJO

•V€8I�DkIJB7OP?AzCB�j8DFG>@QIJtFtwB7KHIJxyvwGux8Gpt�x8Ïpt,£.ã��mà�Õ7ÞÑá¤œ7Ümàk¦Îh†�,IQtktFI�I’Í>IQKLj8OAG8{yj8DFIQvwIQx8E8IÎU�tkI,B7xoBnOP?PtkB7D

B*KLI’vwG•E8GpOAGp}p?“B,x8Gi@JB7tkGuE8I,€SK-j8DkG7vkG>@QGpOPG*@JG7K-€8K$B7OAvkG�}pDwB7€LE8I�j8DkG•@JIQtktwBnKLIQxVvkGŠx8Gpt x8Ïpt

I�E8G7KL?AxoB7E8G•j_GpDFÜo€>Í>GHE8I�EoB7E8G7tJh

RP«žÃ ¸>Ù}Ó � ÙgµÚÎ·Û6°mØÏ²d³,µ¿Î \u´pµ6³•¶�º6Î9Õ{°��

HFíšìFíäï KæñÏô¡��óKÿJùXú5ûHü‘÷ ôôAON(õ'�XÿJû5õ(÷".Jÿbü‘÷5ü(ñÏôDü(û„��óSû öøûq��û�.Jû

��IJtFvwB�tkIQ”C•7GS{†B^KLI’vwG•E8GpOPG7}p?“B‘jSDkGpj_GptFvwB+ˆLB7j8OA?P@JB7EoBÄxoB�?AKLjSOPIJKHIJxyvwB7”C•7GÄESIL€8KÉjSDkGnU

vkG>@QGpOPG<Á8B7tFvwB7xyvwI^@JGpxSƒ8IJ@Q?PE8G8{ G½j8DkGnvwG•@JGpOAG<��';�Rš.�7Ž>{5�

§

œÑh¾��IJtFvkI�IÎÍ>IJKHj8OPG½ˆ^B7xoBnOP?PtkB7E8G

G+E8IQtkIJKHj_IJx8ƒ8G�E8G���';� •V€oB7xSE8G�IQKfr»BntkINE8I‘@QGpxyvwDFGpOPINE8IH@JGpxS}pIJt�vw?PG7xoB7KHIJxyvwG8{�G·C.��';�

'#G7x8}pIJt�vw?AGpxi��lpGp?AEoB7x8@QI,Ew{7€Svk?POP?AzCB7xSE8GnU�tFI�G�KHG>E8IQOPG�KLBnvwIQK‘Ìnvk?P@QG�jSDkGpj_GptFvkG�IQK‹��Bnvwƒ8?At#šG�n•‡œ¤h

�	t�vwI&j8DFG7vwG•@JGpOAG�IQrªI’vw€oB
B�vkDwB7xStkKH?Ptktk•7G�E8I&E8B7E8Gpt†IQxyvwDkI&€SK‘B�rªGpxyvkI;I&€8K�DkIJ@QIJjSvkGpD	ÁoB7tFICB7ESG

IQKRDkIQ}pDwBnt�ESI*@QGpxylpIQDktwBn”C•7GLÁ�IQKRE8IQ¼8x8?PEoBntJh
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lnB7DF?“ÌClpIQO8E8IQx8GpKH?PxoB7E8BÖ¢QÕ7ã1Ù,’¥ÕŠ×•Ù3ˆ‚Ü‡ã•â•Ù‚à’Þ»á¤Ü‡ã_Õ?‹‘Ù’ãoÞ.Ü‡h��	tFv‚B
lnB7Dk?PÌClpIJOStkIJDkÌ
DkIJtFj�G7x8twÌClpIQO�j_GpD

ESIQvwIQDkKH?PxoBnDºBÃ•V€oB7xyvk?PEoB7ESI5E8ID”•˜‡Þ.Ù‚àL•V€8I5GævwDwBnx8tkKH?PtFtkGpDLj�G•E8IJDkÌÃIJxyl•?“BnDºtkIQK •V€8I5?AtFvwG

Bn@CB7DFDkIQvkI
tkGpÁSDkIJ@JB7Dk}pBŠxoBŠDkIQE8I7h��alnB7Dk?PÌClpIJO�¢QÕ7ã1Ù,’¥Õ‘×•Ù¿ˆ‚Ü‡ã•â•Ù‚à’ÞÑá¤Ü‡ã_Õ?‹‘Ù’ãoÞ�Ü�ˆ
?PxS@JDkIQKLIQxyv‚B7EoB

ESIL€8KLBÄjoB7DF@JIJOPB+@QGpx8t�v‚B7xyvwIHjoB7DkB+@JB7EoB+tk?Px8B7O†E8IH��'F2RDkIQ@JIJÁS?PE8G+j�IQOPG+IJKH?PtFtkGpDQ{(G7€ætFI.ÈkBS{

BN@CBnEoBHKHIJxStwB7}pIQKR@JG7DkDkI’v‚B7KHIJxyvkI�vkDwB7xStkKH?Avw?AEoBS{SBNrªGpxyvkI*j_G•E8I
IJxyl•?“B7D�€8K™xVÆ8KHIJDFGLKLB7?AGpD

ESIŠ?PxSrªG7DkKLB7”J¨•IJtQh��	tFvwBÄlnB7DF?“ÌClpIQO�ˆiE8?Al•?PES?PEoBHj�IQO“B‘KHIQvwB7E8Ii•V€oBnx8E8GÄˆŠE8I’vwIQ@Qv‚BnE8G^€8Kä@QGpx>U

}7IJtFvk?PGpx8B7KLIQxyvwG8{‰Gp€�tkI.ÈkB>{�•V€oB7xSE8GºG•@JGpDFDkI*€8K‘BNj_IJDkE8B‘E8I*joB7@JGnvwI7h��,tktk?AK�{‰GHvwDwBnx8tkKH?PtFtkGpD

¼8@CBNGpÁ8Dk?A}yB7E8GNB•IQxVl•?PB7D�€8KRxVÆ8KHIJDkGNKHIJx8G7D&E8I`”•˜nÞ�Ù‚à&xoB•j8DFÏCÍS?AK‘BŠl7IJz7h


aKHG>E8IQOPG*j8DkG7j�Gpt�vwGŠj_GpD;��BnvwƒS?Pt ˆ�tk?AKLj8OA?A¼o@JB7E8G�I�tF€8j_¨>I�•V€8I�tkGpKHIJxyvwI,GŠKHIJ@CBnx8?PtFKLG
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@QGpx8tF?PE8IQDwBcGcvkDwÌnrªIQ}pGcKLG•E8IQDwB7E8GS{,Gp€ tkI�ÈkBS{�@QGpx8tF?PE8IQDwBc••€SIÅIÎÍ>?PtFvkIJK j_Gp€8@JB7t^j�IQDkEoB7t^E8I

j8B7@JG7vkIJtQ{�G½•V€8I^j�IQDkKH?AvkIºB7G½��';�‹tFI+DFIJ@Q€8j�IQDwB7D•ESIJtFvwB7tNj�IQDkEoBntHtFIJK B5xSIJ@JIQtktF?PEoB7ESI�E8I

Þ»á¤‹‘Ù‚ÜŒ‡•ÞÑh�
�€SvwDkB•tk€8j_Gptk?A”C•7GNˆ�•V€8I*xo•7GNI’Í>?Pt�vwIQKRDkI’vwDwBnx8tkKH?PtFtk¨•IJt�j�G7D
ÞÑá¤‹‘Ù‚ÜŒ‡•ÞÑh

��vwDwBnx8tkKH?PtFtw•7GLE8IuE8B7E8Gpt,@JGpx8tF?PE8IQDwB‘•V€8IiB
ÈkB7xSIJO“BHE8G‘DFIJ@QIJjSvkGpD�j_GptktF€8?:€SK¹vwB7KLB7x8ƒ8G

C�tk€S¼8@J?PIQxyvwIJKHIJxyvkIº}pDwBnx8E8I,Ew{†Gp€ætkI.ÈkB>{	BNÈkB7x8IQO“B+E8I‘@QGpx8}pIQtFvw?AGpxoB7KHIJxyvkG�ˆº@QGpxyvwDkG7O“B7EoB^j_IJO“B

ÈkBnx8IJOPBÅE8GæIJKH?PtFtkGpDNI+GÃIJKH?PtFtkGpD•vkIJK tkIQKLjSDkI�E8B7E8GptLBæIQxVl•?PB7DJhŒ��IJt�v‚BævkDwB7x8tFKL?Atktk•7G8{;B

G•@JG7DkDkÓQx8@J?PB<E8I^KŠÆ8OAvk?Pj8OPB7tŠj_IJDFEoB7tNE8IJxyvkDkGÅE8I�€SK ÖwÜŒ‡>ã_×æÞ»ÖÎá

•

ÞÑá¤‹‘ÙÄ£Ñ���&��¦•?Ax8E8?A@CB<tk?AxoB7O

ESI•@JGpx8}7IJtFvk?PGpx8B7KLIQxyvwGÄI•G+�:�&��ˆ•@JGpx8t�v‚B7xyvkIHj_GpDF••€SINB^Á8B7x8EoBºjoBntktwBnxVvkINˆ•@JGpx8tF?PE8IQDwB7E8B

tF€S¼o@Q?PIJxyvkIujoBnDwB••V€8Iux8•7GNG>@QGpDkDkBHBŠrªGpDFK‘Bn”C•7G•E8I
¼oOPB7tJh
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E8B7E8Gpt•IQK ”•˜nÞ�Ù‚àiE8IÄv‚B7KLB7x8ƒ8G�¼SÍ>GV¦ŠDkIJ@QIJÁ8?AE8G8hc
�@QGpDkDFI^B½j_IJDFEoB<E8IÄjoB7@QG7vwIQtN@JGpKç€8K‘B

jSDkGpÁoBnÁ8?POA?PEoB7ESIÄ@JGpx8t�v‚B7xyvkI`W/{;GÅ•V€8I�tF?P}pxS?A¼o@JBÅ•V€8I�B7j8DkGCÍ>?PKLB7EoBnKLIQxVvkI����,WWjoB7@JGnvwIJtHtw•nG

IQxyl>?PB7E8Gpt�@QGpDkDFIQv‚BnKLIQxVvkI7{8tFIJ}p€S?PE8Gpt�EoB•G•@JGpDFDkÓQx8@J?PBŠE8I
€8KLBNj_IJDFEoBSh���I’v‚B7OAƒ8IJt�DFIQrªIJDFIJxyvwIQt
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DFIJ@Q€8j�IQDwB7”J•7GHI
DkIQvkDwB7xStkKH?Ptktk•7GNE8Gpt&joBn@JG7vkIJt�tw•7GNE8IQtkj8DFIJzJB7E8GptQ{_IQKŠÁ_GpDwB•B•DkIQ@J€8j_IJDkB7”C•nGLE8I

j_IJDFEoB7t�tFI.ÈkBÄ@JG7KLj8OAIQvwB7EoBLESIJxyvwDFGÄE8IŠ€8K›�:�&�
h–�(GpD�¼oK+{–B7t�@JGpx8IÎÍ>¨>IQt
tw•7GÄ@QGpx8tk?AE8IJDkB7EoB7t

OAGpx8}yBnt,GºtF€S¼o@Q?PIJxyvkI•joB7DwBL••€SIŠGÄB7OA}pGpDk?¥vwKHGNE8I6CF'#G7x8}pIJt�vw?AGpx���lpGp?AEoB7x8@QI,EŠB7OP@JB7x8@QIiIJt�v‚B7ESG

IQtFvwB7@J?AGpxoÌ7DF?PG8h

�Òj8DkÏCÍ>?PKLB<tkIQ”C•7GÃB7j8DkIQtkIQxVvwBÂB½KLG•E8IJOPB7}pIQK E8GÅj8DkGnvwG•@JGpOAGÅESI+rªGpDFK‘B½BÅBnvwIQx8E8IQD‘B7t

rª€Sx8@J?AGpxoB7OA?PEoB7ESIJt�B7j8DFIJtFIJxyv‚B7E8B7tuxSIJtFvwB�tFIJ”C•nG�I7{/l•?PtkB7x8E8G+j8DF?Px8@Q?PjoB7OAKLIQxyvwI7{/G+j8DFG>@QIJtktFG�E8I

tF©PxyvwIQtkI*E8IŠåSÕ7ÖF×7Ø Õ7Ö‚Ù’h

HFíšìFí ì ` ûÆü(ñ3.J÷"!5ñ�� ü‘û„��óKû öøûq�Xû".Jû

�X¼o}p€8DkB3�>h¥ž#?AOP€8t�vwDwB�B,KHG•E8IJOPB7}pIJK`EoB7t�rª€Sx8@J?AGpxoB7OA?PEoB7ESIJt�E8G�jSDkG7vkG>@QGpOPG,BnvwDkBClpˆJt:E8G�KHGnU

ESIJOPGLE8Ii����9%B7EoB7j>v‚B7E8G

¸

t�@CB7DkB7@QvkIJDF©PtFvk?P@JB7t,E8BLtk©AxyvwIJtFIiE8INåSÕ7ÖF×7Ø Õ7Ö‚Ù’h&

ÁStkIJD�lnB‡U�tFIi•V€8IiG

KHGpE8IQOPGN@JG7x8tk?AtFvwIuE8I�vwDkÓQt,IQtFvwB7E8GptŠ£Ñ�	DkGpxyvkG<£¤)_žŸ¦’{_�	tkj_IJDkB�����'F2ä£Ñ)8Žp¦;Iu��DFG>@QIJtFtwB��,�5)8�
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DFIJ@JIQÁ�I
��j�IQDkEoBS{,DkIQ@JIJÁ_I���KHtk}8{,IJx>U

l•?PB���B7@‚ë
I�IQxyl>?PB���j�IQDkEoBp¦’h†��IJtFtwB7O¥v‚B‡UZtkI xoB�¼8}p€8DwB>{7B�?Px8@QOP€8tk•7G,ESGpt�tF?PxoBn?Pt�E8I tk?PxS@JDkG7x8?PzJB7”C•7G

?AKLj_GpD�v‚B7xyvwIQt#xoB•E8IQtk@QDk?P”J•7GNE8IJt�v‚B7t;vkDwB7xStk?P”Q¨>IQt&IJKÀY
2����æE8€8DkB7xyvwI
GNj8DFG>@QIJtktFGNE8I
tk©AxVvkIJtFI
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ESI�åSÕ7ÖF×7Ø Õ7Ö‚Ù’h���IJtktkB7OAvwB‡U�tFILvwB7KŠÁ_ˆJK+{†B�@QO“B7tFtk?A¼8@CB7”J•7G5EoB7tuvwDwBnx8tk?A”J¨•IJtiIQKÇvkDwB7xStk?P”Q¨>IQtiE8I

@QGpxyvwDFGpOPI
I
vwDkB7x8tF?P”J¨•IJt�E8I�Gpj_IJDkB7”J¨•IJt&ESIuEoBnE8GptJh

! envia sinal ACK

S1

S2S3

CONT

CONT

OP. DADOS

OP. DADOS

OP. DADOSOP. DADOS
? recebe c�d usuário

? recebe c�d usuário

? recebe c�d usuário /
! envia   mensagem 

? recebe c�d usuário

? recebe mensagem

! envia c�d usuário

? recebe sinal PERDA

? recebe sinal ACK

! envia sinal PERDA
! envia c�d usuário

! envia c�d usuário

9:?A}p€8DwBP�•hAžpq �+G>E8IQOPGNB7ESG7v‚B7ESGHj8B7DwB•E8IQtk@JDFIQl7IJD�Bnt�rª€Sx8@J?AGpxoB7OA?PEoB7ESIJt;E8GHj8DFG7vwG•@JGpOAG8h

�Ëj8DkÏCÍ>?PKLB+tFIJ”J•7G<B7j8DFIJtFIJxyv‚B�IQKfE8IQvwB7OPƒ8IQtiBntiE8IQtk@JDF?P”Q¨>IQtuY
2,���ŒE8IH@CB7EoB�€8K‘B^EoB7t

vkDwB7xStk?P”Q¨>IQt†E8G
j8DFG7vwG•@JG7OPG�KHG•E8IJOPB7E8G�x8IJt�v‚B
tkIQ”C•7G8h	';B7EoB�€8KLB�EoB7t�vwDwBnx8tk?A”J¨•IJt†tFIJDwÌ�@QGpKHIJx>U

vwB7EoB�OPI’l7Bnx8E8G�IJKa@QGpx8tF?PE8IQDwB7”J•7G�Bnt(@JB7DwBn@QvwIQDk©AtFvw?A@CB7t�EoB&OA?Px8}p€8B7}pIJK Y
2,���	{mj�Gp?At/DkIQtktwBnOAv‚BŸU�tkI

•V€8IHG+j8DkG•@JIQtktkG�E8IHtk©PxyvkIJtkIHE8IÄåSÕ7ÖF×7Ø Õ7Ö‚Ù�ˆNKŠ€8?¥vwG^K‘Bn?Pt�@QGpKLjSOPI’Í>G+E8G+••€SI‘B^tk©AxVvkIJtFILE8I

àmÜ.ÝÎÞ»Ø Õ7ÖwÙ&B•joBnDFvw?AD&EoB•OP?Ax8}p€oB7}7IJKÊ'�h

HFíšìFí£î KæñXöø÷�.��‘÷É�ÌñÏõ öSû¨ü(÷5ô 5ÚóK÷5õ(ô�ÿJù;>ÆñÏôPò3÷ óK÷_KæñÏô—��óKÿJù¼>ÆñÏô`ñ�� � ÷ óKü��

ßŠ÷ óKñ


 KHG>ESIJOPGcE8IÃ����9#{�@JG7xSrªGpDkKHI‘ÈkÌXES?Ptk@Q€Svw?AE8G8{
ˆÅ€8K E8Gpt+KLB7?Pt^B7jSDkGpj8DF?“B7ESGpt^joB7DwB

ESIJtk@QDkI’lpIJD�Gº@QGpKHj�GpD�v‚B7KHIJxyvkG‘E8Iuj8DkG7vkG>@QGpOPG7tJ{�B7OPˆQKÒESIŠtkIQD�€8KLBHrªIJDFDwB7KHIJxyvwBLr»B7KH?POP?PB7D&B7G

jSDkG‡ÈFI’vw?Pt�v‚BSh���B�tkIQ”C•7G,B7xyvwIQDk?AGpDJ{mrªGpDkB7K B7j8DFIJtFIJxyv‚B7E8B7t:BnOP}p€8KLB7t/BnEoB7jSvwB7”J¨•IJt�B&IJtFvkI�KHG•E8IJOAG8{

l•?AtwB7x8ESG,j_IJDFKL?¥vw?PD–B�?Ax8tkIQDk”J•7G,ESI�@QIJDFvwB7t(@CB7DkB7@QvkIJDk©AtFvk?P@CBnt/E8I�åSÕ7ÖF×7Ø Õ7ÖwÙ1xoB�ESIJtk@QDk?A”C•7G�IJK�B7O¥vwG

xS©AlpIQO�ESGºtk?AtFvwIQK‘B>h���¼oxoBnOP?PE8B7E8I*j8Dk?Ax8@J?AjoB7O/E8IQtFv‚BLtkIJ”J•7GÄˆŠBnj8DkIQtkIJxyvwB7D�€8K¹E8I’v‚B7OAƒoB7KHIJxyvwG

E8B7t	vwDwBnx8tk?A”J¨•IJt�E8G�j8DkGnvwG•@JGpOAG
tkGpÁHGuj_GpxyvwG�E8I�l•?Pt�v‚B
EoB�tk©PxyvkIJtkI�E8I
åSÕ7ÖF×7Ø Õ7ÖwÙ’h:M;BntkICBnE8GuxSG

KHG•E8IJOAG�ESIJtk@QDk?¥vwG�xoB�¼o}7€8DwB‘�>h¥žp{n@JB7EoB�vwDwBnx8tk?A”C•7G�ˆ E8IQvwB7OPƒoBnEoB�j8B7DwB�j�G7tFvwIQDk?AGpD�IJtkj_IJ@Q?A¼o@JB7”C•nG

IQKÊY
2,���	h



@±¥À�

�

�

���

�

ô

	

�‰ð•ñQùŸõªô

	

÷ ö_ô_õÑþ�û

	

üpð�
 B�B

��ú‡û

	

ñCõ���
8ôÃþ(ð

à3	

ö�õªôÃþ�ð

8 �

“

�™¼o}p€SDwBá�>héŽ�vkDwBnvwBÅB5vkDwB7x8tF?P”J•7G½@JGpKHG<€8KLB�C�@CB7?èÍSB½jSDkIQvwBŒEÄI^?AOP€8t�vwDwB5@QGpK E8I’v‚B7OAƒ8IJt

vkG>ESGpt�Gpt�tF?PxoBn?Pt�xSIJ@JIQtktkÌ7Dk?AGpt�joB7DwBLtkINBnvk?Px8}p?AD,GÄ@QGpKHj�GpD�v‚B7KHIJxyvkG‘E8IQtkI.ÈkBnE8G8h*�‹vwDkB7x8tk?A”C•7G
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start

reset

clock ENVIA  MSG

DADO

DADO

valor_janela

endere�o

sinais

c�digo resp

c�digo resp

MEMÓRIA

sincroniza��o
sinais de

sincroniza��o
sinais de
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tFGpD•€Svk?POP?AzJIL€8K lnB7OPG7DŠK‘Bn?PGpDuxoB7tŠrª€Svk€8DwB7tŠvkDwB7xStkKH?PtktF¨>IQtJh¾�	t�v‚BÅBnvw€oBnOP?PzJB7”C•nG5ˆÄIQrªI’vw€oB7E8B

tFGpKLB7x8E8GnUZtkI^B7G5lnB7OAGpDŠB‡vw€oB7O#€8K‘B5@QGpx8t�v‚B7xyvwI^j8DFIQl•?“BnKLIQxVvkIÄE8IQvkIJDFKL?AxoB7EoBShæ�	tFvwB½G7j�IQDwB‡U

”J•7G�tFIJDkÌ�DkIJB7OP?AzCB7EoB^?PxyvkIJDkx8B7KLIQxyvwIHIºB+vkDwB7xStk?P”J•7G+E8IQl7GpOAl7IJDwÌ�G�x8GmlpG5lnB7OAGpD
EoBNÈkBnx8IJOPB+E8I

@QGpx8}pIQtFvk?PGpxoBnKLIQxVvkG8h

SOMA  MSS

c�digo ACK valor_janela

novo_valor_janela

start

reset

clock
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clock
DIVIDE POR 2

novo_valor_janela

sinal PERDA valor_janela
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tF?Px8@QDkGpxS?PzCBn”C•7G‘Bnvw€oBnDw•7GºESIŠKLG•E8G‘B‘DkIQ@JIJÁ_IJD�BºKLIQx8twB7}7IJK¹IJxyl•?“B7E8Bºj�IQO“BLG7€SvwDkB‘IJxyvw?AEoB7E8I

I*B7DFK‘BnzJIJx8B7D&xoBŠvwDkB7x8tk?A”C•7GSh

start

reset

clock

DADO

DADO

endere�o

sinais

c�digo resp

c�digo resp

MEMÓRIARECEBE  MSG

sincroniza��o
sinais de

sincroniza��o
sinais de
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ENVIA  ACK

start

reset

clock

c�digo MSG OK

sinal ACK

ENVIA PERDA

start

reset

clock

sinal PERDA

c�digo MSG ERRADA
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S1

S2S3

S4

envia MSG
(trans 1)

recebe ACK
(trans 2)

recebe PERDA
(trans 3)

recebe MSG
(trans 4)

PERDA
(trans 6)

(trans 5)
envia ACK

envia PERDA
(trans 7)
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U�l£“•”we\†,XYlCe7XC”w€Ž‡…U�nw†,X&†,•�‡oSVnw†,Xma•†,”úXoe•ôoU�aH†,X*R�U
€V†,lCe7X*nw†,XYe7lolC†,X&†,•�‡…SŽnw†,X

kwU�l…U»f.U�nwUÒ‡…SŽk/†»nwe&SVW&kw€Že7W&e7P?‡zU�¢7˜�†waÕemXC‡z˜
†qf7†xe7lCe7P?‡…emX fm†,WÙ†,X—loe7XC”w€Ž‡…U�nw†,X—e7XCk/eml…U�n�†,X7‚5U

SŽWYk�€Ve7W&e7P?‡…U�¢.˜�†1Xo†,W&e7P?‡…eHemWû¾x¹ òÊ†,loP�e7f7e�†¤WYU�SV†,l•e7lClo†¤e�U=SVW&kw€VemWYemP•‡…U�¢.˜
†1Xo†�WYemP•‡oe�e7W

ÿ¦äåÜ�Þuæ?Ü�ãCæ@â��¦èßè ÿˆòÊ†�loPwemf7e&†ÒW&e7P�†,l¤e7lolC†w•&•1X—SVW&kw€VemWYemP•‡…U�¢7´xe7X1f7†,WêŠ:ìƒ²1X—e£U�X¤kpU
lC‡…SŽ¢7´xe7X

Š:ìƒ²# ,¾•¹ e—¾w‰" ,¾x¹ òÊ†,loPwemf7emWîR
U�€V†,lCe7XHSŽP•‡oe7lCWYemnwSNë�lCSV†,Xm•

HFíšìFí,+ ðuñ×J(õ(÷��ÌñÏõ{öøû

•ýe¦‡zU�kpUÓnwe5lCemípPwU�WYemP?‡…†»–5loemXoku†,PwX…ë.R�e7€Qe7W U�PpU�€ŽSVX…U
l(†»loemXo”w€t‡zU�n�†ÓZ,e7loU�nw†Ókue7€V†Ók�lo†
œ

fme7XCXo†ˆnwe�kpU�lŒ‡…SŽf7SV†�PpU�W&e7P?‡…†He�SVnwemP?‡…SŽíwf.U�lma�XCe•ku†,XoXCðŽR�e7€åa�ku†,P?‡…†,Xƒ“•”we•ku†xnwe7W9XCe7l•WYem€Vïw†,loU�nw†,Xm•

’

loemXo”w€t‡zU�nw†5k�lo†,ku†,XC‡o†*k/em€V†*U�€ŽZ,†,loSt‡…W&†2n�e=kpU�lC‡oSVfmSV†,PpU
WYemP•‡o†Aku†Tnwe1Xoe7lHRxSVXC”pU�€ŽSV›.U
nw†APpUAí�œ

Z�”wl…U=Ÿx•Ž^�_T•.-ge7XC‡…U1ípZ,”wloU�a�emXC‡…˜�†ˆkwlCe7XoemP?‡…e7XQ‡o†TnpU
X±U�Xµ‡…l…U
PwXoSŽ¢7´xe7X„n�†ˆkwlo†
‡…†xf7†,€Ž†(e•U�k/†�P•‡…U�npU�X

fm†,W&†&em€NU�XHXCe7lo˜�†YSŽWYk�€Ve7W&e7P?‡…U�npU�XmaTemW½•=¾/	Œ‰1aJŠ:ìƒ²�†�”@ÿ�á��rä���Ü�ã��¦•

ENVIA  MSG

RECEBE MSG ENVIA  ACK ENVIA PERDA

HW
ASIC

HW
ASIC

HW
PLD

HW
PLD

DADO

COD_MSGDADO

RECEBE ACK

MSG OK

ACK

MSG ERRADAACK

RECEBE PERDA

PERDA

PERDA

VALOR_JAN

SW

SW
DADO

DADO

0„SVZ�”wl…U*ŸT•t^�_�‚±Š„U�lŒ‡…SVfmSV†,PwU�WYemP?‡…†5kwlC†,k/†�XC‡…†�•
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šgW U
Xokue7fm‡o†$“•”we\nwemR�eqXoeml£€ŽemR
U�nw†¥e7W f7†�PwXoSŽnwe7loU�¢.˜�†¥PwemXC‡zUhem‡zU
kpUhnweÒloe¦ípPpU�W&e7P?‡o†

–GUqWYSŽPwSVW&SV›7U�¢.˜
†ÓnpUqf7†�WA”wPwSŽf.U�¢7˜�†Áe7P?‡oloeG†,X nwSŽòÊemloe7P?‡oe7XAW&ÑTn�”w€V†,Xm•qOQXŒ‡zUÁf7†�WA”wPwSŽf.U�¢7˜�†wa

“•”pU
Pwnw†*e¦žTf7emXoXCSŽR
U�apku†TnweˆU�f.U�lCloe¦‡zU�l‹”�W£UAnwSŽWYSŽP•”wSV¢7˜�† nw†5n�e7XoemWYkue7P�ïw†*Z,e7loU�€Ônw†5XCSVXC‡oe7WYU�•

Šµ†,lC‡…U�P?‡…†wap”�WEò�U
‡o†,l‹SVW&ku†,lC‡…U�P?‡…eˆfm†,PwXoSŽXC‡oe—emWîXCe—SŽnwe7P?‡oSŽípf7U�l43�ku†,P?‡…†,XHfmloðt‡…SVfm†,X65(nwe¤fm†,WA”Tœ

P�SVf.U
¢.˜�†—e7P?‡…lCe1emXC‡…emX•XC”w•Tœ•XCSVXŒ‡…e7WYU�Xm•±•1PpU
€VSVXoU�Pwnw†—U¤ípZ,”wloU ŸT•t^�_•ôC”wP?‡zU�W&e7P?‡oe(fm†,Wý†,X�npU�nw†,X

nwU*‡…U�•/em€NUYŸT•t^2e—loem€Ve7W •wl…U�P�nw†*nw†£nwe¦‡zU�€ŽïpU�W&e7P?‡…†*npU
Xg‡ol…U�PwXCSV¢m´TemX(U
kwloemXoe7P?‡…U�npU�X(PpUYXCe7¢.˜
†

Ÿx•¯{T•ci¤k/†xnwe7W&†,X:Pw†�‡…U�l�“x”�e1U�X:‡…loU�PwXCSV¢7´xe7X•Ÿ—e1`&[�e7P?RxSNU—•g‰‹×9e(emP?RTSVU Š:O:d(²H•ˆ]�X…˜
† WA”wSt‡…†

XCSVW&kw€VemXHe=k/†xnwemW Xoeml73•e7PwZ�€V†,•pU
npU�X651kue7€NUA‡ol…U�PwXCSV¢7˜�†*sq[Êloemf7e7•ue98Á¾w‘—]¦•

-(UhR,emlonpU�n�e�a(UhSVP�Xoe7lC¢.˜�†$npU�XYòÊ”�Pwf7SŽ†,PpU�€ŽSVnpU�n�e7X*npU�X&‡…l…U
PwXoSŽ¢7´xe7XÓŸ¥e�`¥PwUh‡…loU�PwXoSŽ¢.˜�†

sÒPp˜�†\U�f7U�lolCem‡zU
l…ëÓXo†,•�loe7f7U�loZ,UÒerž�fme7XCXoSŽR
U�•£•û‡ol…U�P�XoSV¢7˜�†»s\XC†,W&e7P?‡…e&kwloemf7SŽX…U�loë\U�PwU�€VSŽX…U�lˆ†

kwU�f7†�‡oeˆ“•”we=loemf7em•/emlHeˆfzïwe7f7U�lHXoe1e7XC‡…ëAf7†,lCloe¦‡…†5†,”ÓPp˜
†waTe1e7P?‡z˜�†5emP?RTSVU�l‹”wWøXoSŽPpU�€/nweˆ•g‰‹×

†�”@Š�O:dg²H• •�	•XŒ‡…†»k/†xnweAXCe7l1òÊemSŽ‡o†ÓU
‡…loU.R,–7X¤npUÓU
Ppë�€VSŽXoe—nwe5”wWñP•éwWYemlo†Ónwe5XCe7“;:w™mPwf7SVU»ku†,l

eržTe7W&kw€V†w•

•ÀPw†�R
U&n�SVXoku†,XCSV¢.˜
†5nw†,X�WYÑxnw”w€Ž†,XHPw†,X�nw†�WYðŽPwSV†,XºnweAà�Ü�ãCæ<��Ü�ã��•eAÿ�á��rä,��Ü�ã��•–¤SV€V”�XC‡…loU�nw†

PwU1ípZ,”wloU¤ŸT•Ž^�^,•=-g†�‡zU�œ¡Xoe‹“•”we�U1‡ol…U�P�XoSV¢7˜�†=s&[�lCe7fme7•ue>8Á¾w‘—]•k/†�XoXo”�SJU�Z,†,loU1W£U
SVX„n�†,SVX•XoSVPwU�SVX

n�e&XoU�ðVnwU�aÕloemXokue7fm‡oSŽR
U�W&e7P?‡…e
a•XCSVPpU
€±nwe*•g‰‹×îe*XoSŽPpU�€±nwe&Š:O:d(²H•2••OQXŒ‡zU»Pw†�R�U»nwSŽXoku†,XoSŽ¢.˜�†

W&SVP�SVW&SV›7†�”$U�f7†�WA”wPwSŽf.U�¢7˜�†@e7P?‡…lCeÒ†�X5nwSŽòÊemloe7P?‡oe7X*WYÑxnw”w€Ž†,X7•$ÚFSŽP•‡oe7lCe7XoXoU�P?‡…eÒPw†�‡…U�lA“•”we�a

ôC”�XC‡zU
WYemP•‡oe$U
X»‡ol…U�P�XoSV¢m´TemX»f7€NU
XoXoStípf.U
npU�X»f7†,W&† ‡…loU�PwXoSŽ¢7´xe7Xhæ?�$âzá�Þpä�ã…á�è@�ÓPw† W&†Tnwem€V† nwe

8\OA0 U�npU
k�‡zU�n�†*òÊ†�l…U�WB3�loemkwlo†�ôCem‡zU
npU�X65…•

HFíšìFí,C <�õ öSñ3! óS÷ ù�ú5ûHü(ûþýÆÿJô=öøñ��Ì÷

•ýe¦‡zU�kpUGn�e5SVP?‡…emZ,l…U�¢7˜�†Ónw†ÓXCSVXC‡oe7WYU�aÔ“•”we5Pw†ÒU
‡o”pU�€•e7XC‡…ë�Z,SŽ†Gnw†ÓkwlC†�ôCem‡o†Òfm†,PwXCSVXC‡oe5•pU�œ

XCSVf7U�WYemP?‡…eAPpUYXoðVP?‡oe7Xoe5nwU£f7†,W ”wPwSVf7U�¢.˜
†wa�XCe7l…ëGlCe7XCk/†,P�X…ë.R,em€Qe7WñSVW&kw€VemWYemP•‡…U�l�†Óe7XC“x”�e7WYU

n�e¤‡olo†xf.U5nwe¤SVPTòÊ†,loWYU�¢7´xe7X•e7P?‡…lCe2†,XHn�SŽR,emloXC†,X(W&Ñxnw”w€V†�X‹nweAà�Ü�ãCæ<��Ü�ã��ºe¤nweAÿ�á��rä���Ü�ã��¦•

OQXC‡…U5em‡zU
kpUAXoe1‡o†,loPwUA•pU�XC‡…U�P?‡…eˆXCSVW&kw€VStípf.U
npU2nwe¦RxSVnw†*U�† e7Xo“•”wemW£U*U�n�†�‡zU�n�†APwe7XŒ‡zUAW&e¦œ

‡o†Tn�†,€V†,Z�SNU�•ƒ•ùòÊ†,loWYUˆf7†�WY†¤†¤kwlo†
‡…†xf7†,€Ž†ˆòÊ†,SpWY†xnwem€NU�nw†1SVPwSŽf7SNU
€VW&e7P?‡…eºf7†,P?‡…lCSV•w”�SV”*kpU�loU¤emXC‡oe

ò�U�‡…†w•••ùSVPwXCe7lo¢7˜�†¤nwe�XoSŽPpU�SVX„nweHf7†,P?‡olo†,€ŽeHeHnwe�XoSVP�f7lo†�PwSV›7U�¢.˜�†=PwU¤W&†xnwe7€VU�Z,e7W�e7W¸U�€Ž‡o†=PwðŽR�e7€

kue7lCWYSt‡…SŽ”—“•”we
a?PpU(n�e7XofmloSŽ¢.˜�†ˆnwU�X•‡ol…U�PwXCSV¢m´TemX„e7W °ˆ·1²ˆìQa�WA”wSŽ‡o†,Xµnw†,X„n�em‡zU
€VïwemX•kue7lŒ‡…SVP�e7P?‡…emX

Ö5fm†,WA”wPwSŽf.U�¢7˜�†1ôoë5kw”wnwemXoXoemW¿Xoe7l�SŽWYkw€Že7W&e7P?‡zU
nw†,X7•
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ENVIA  MSG

HW
ASIC

HW
PLD

RECEBE MSG
HW
PLD

DADO

RECEBE ACK

ACK

RECEBE PERDA

PERDA

VALOR_JAN

SW

sinal ACK ou PERDADADO

DADO

DADO

0„SŽZ,”wl…U*Ÿx•Ž^,^�‚M-(†�R
U*n�SVXoku†,XCSV¢.˜
†5nw†,X�WYÑxnw”w€Ž†,XHU�kuÑ,XgU5em‡…U�kpU5nwe¤loe¦ípPpU�W&e7P?‡…†�•

OQXC‡…UÒe¦‡zU�kwU»n�emR,eml…ëÒXoe*kwloem†Tfm”wkpU�lmaƒ•pU�XoSŽf.U�W&e7P?‡oe�aÕe7W SVW&kw€VemWYemP•‡…U�l1†�X=e7Xo“•”wemW£U
X2nwe

fm†,WA”wP�SVf.U
¢.˜�†hnw†,X£W&Ñxnw”w€V†�X&n�e¥ÿ�á��rä���Ü�ã��¦• OQXo“•”wemW£U
XGf7†,W ÿ�á�â�NO�¦äßÿ*†,”ùdgŠ�‰Ù[
PQ�SR£á�ä
�

Tºã…á�â��oæ<Uxã��WV:Ü�èßè}]Qk/†xnwe7WýXCe7l‹SŽWYk�€Ve7W&e7P?‡…U�nw†,Xm•=Xˆ”pU�P?‡o†5U�†&à�Ü�ãCæ<��Ü�ã��¦axU�€VZ�”wPwX�nwem‡…U�€VïwemX•nwe

fm†,PZYpSt‡…†,X(nwe5U�fme7XCXo†»Ö£•pU
lol…U
WYemP•‡o†,X1n�emR,emW XCe7l1lCe7XC†,€ŽRxSVn�†,X7•(•FípZ,”�l…UÓŸT•t^�{YSŽ€V”wXŒ‡…loU&fm†,WY†

†*kwlC†�‡…†xf7†�€V†5Xoe¤fm†,WYku†,lŒ‡zU*U�†5ípPpU�€�nw†YfmSVfm€V†5nwe¤kwlC†�ôCem‡o†w•

[]\_^ `ba.cedfchgickjScml�npoqc9rsd2a�ckjSntl�nvuxwMyWz7{;| }•~#a=~•€ƒ‚ ~„a�nQl�n

…x†q‡ ˆ

nQ‚ ‰Šc

•þe¦žTkpU
PwX…˜�†—npU�X±‡oe7€Že7f7†�WA”wPwSŽf.U�¢m´TemX7a?kwlCSVPwfmSVkpU�€ŽWYemP?‡…e‹Pw†¤”wXC†¤nwe�f7e7€Ž”w€NU
loe7Xma,R,emWüloe¦òÊ†,lŒœ

¢7U�Pwnw†*†5SŽP•‡oe7lCe7XoXCe¤k/†,l•loe7n�e7XHXoemWîíp†w•M-g†�R�U
X‹e=f7†,W&kw€Že¦ž�U�XHU�k�€VSVf7U�¢7´xe7XºkpU�loUAe7XC‡oe=‡…SVku†Anwe

lCe7nwemXgU�kpU�lCe7f7emW½U5f.U�nwU*SŽPwXC‡…U�P?‡…eºôC”wP?‡…U�WYemP?‡…e¤f7†,WEPw†�R,†,X�‡…SŽk/†�X‹nwe¤U�kpU
loe7€Žïw†,Xm•Q•1€V–mWînwe

fme7€Ž”w€NU�lCe7XmawU ”�‡oSV€ŽSV›.U
¢.˜�†¤nweˆlCe7nwemXHXoemWøíp† –=U
‡…loU
‡…StR
U—kpU
l…U ”wXC†5e7Wøf7†,W&kw”�‡…U�¢.˜
†w•:‰•†,W&kw”Tœ

‡…U�nw†,lCe7X±W&Ñ�R,emSVX„†xf7”�kpU�W�f.U�npUgR,e7›HWYU�SŽX•emXokpU�¢m†=Pw†ˆW&e7lCf.U�nw†1SVP?‡…emloPpU�fmSV†,PwU�€•eHU1”�‡oSV€VSŽ›.U�¢7˜�†

nwU2‡…emf7Pw†,€Ž†,Z,SVU—•Q~>8³R�e7Wønwe1emPwf7†,P?‡olo†*Ö Pwemf7emXoXoSŽnpU�nwe1nweˆXoe1†,•�‡…emlº‡…U�ž�U�X•nweg‡…loU�PwXoW&SVXCX…˜�†
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ENVIA  MSG

HW
PLD

HW
ASIC

RECEBE MSG

HW
PLD

DADO

RECEBE ACK RECEBE PERDA

SW

JAN = JAN + MSS JAN = JAN div 2

ACK PERDA

DADO

cont

PERDA

contACK

DADO DADOenviar recebeu

VALOR_JAN

cont

DADO

ACK

VALOR_JAN

0„SŽZ,”wloU*ŸT•Ž^�{T‚:²1SVXCk/†�XoSV¢7˜�†5ípPpU�€�nw†,X�WYÑxnw”w€Ž†,X‹nw†&kwlC†�‡…†xf7†,€Ž†w•

em€Ve¦R�U
npU�X7•

OQWÙloemnwe7X—W&Ñ�R�e7SŽX7aƒ”wWÙkwlC†,•w€VemW£UGfm†,WA”wW&e7P?‡oe&emPwf7†�P•‡ol…U�n�†qXoe&nwe¦R,eYUÒkpU
XoX…U
Z,e7WÙnwe

”�Wõ‡…e7lCWYSŽPpU�€‹W&Ñ�R,em€gn�eÒ”�W£U@f7–m€V”w€VU@kwU�l…U@†,”�‡ol…U@nw”wl…U
P•‡oeqU@f7†�P•R�e7lCX…U�¢7˜�†D†,” ‡…lC†Tf7U¥nwe

W&e7P�X…U�Z,emPwX7•¸OQXC‡zU ‡…lC†Tf7UDnwe�f7–m€V”w€VU�X£n�e7Pw†,W&SVPwU�œ•XCehà�Ü�Þuæxá�Hûe�k/†xnwe�lCe7Xo”�€Ž‡zU
lGe7W ”wW£U

XCSVW&kw€VemXHk/emlonpU5nwe—U�€ŽZ,”wPwXHkwU�f7†�‡oe7X�†,”\U
‡…–=W&e7XCWY†&U5kue7lonwU&npU5fm†,Pwe¦ž�˜�†�•

-ge7XC‡…U\XCe7¢.˜
†wa„U»W&em‡…†xnw†,€Ž†,Z,SVU£U�kwlCe7XCe7P?‡zU�nwU\–&U�kw€ŽSVf.U
npUÓUÒ”�W kwlo†
‡…†xf7†,€Ž†ÓnweYfm†,P?‡…lC†,€Ve

n�e=à�Ü�Þuæxá�H¥kpU
l…Uˆloemnwe7X�•Q~>8½Xoe7WFíp†h‹ Ÿ�bTa•Ÿ,`•ŒpeH†¤nwemXoemWYkue7Pwï�†2nw†¤kwlC†�‡…†xf7†�€V†=–�U�PpU
€VSVXoU�nw†

”T‡…SV€ŽSV›7U�Pwnw†
œ¡Xoe*U»Xoem“?:�™7PwfmSNUqnwe&kwlCSVW&SŽ‡…StR
U�X(òÊ†,lCPwe7fmSVnpU
X—emWÙ•HfzïpU�lŒö?UŽ‹cŸ<�•ŒÍ•*-ge7XoXCe£‡…SŽk/†»nwe

k�lo†�‡o†Tfm†,€V†wa,U—€Ž†Tf7U�€VSŽ›.U�¢7˜�†1nweg”wW¸‡oe7lCWYSŽPpU�€�emWýloem€NU�¢7˜�†—Ö¤lCe7nwegPp˜�†¤ku†Tn�egXCe7l:nwe¦‡…e7lCWYSŽPpU�npU

U
k/emPpU�XˆU�‡…l…U.R�–7Xˆnwe2Xoem”�e7Pwnwemloem¢7†w•=OQXC“x”�e7WYU�X=U�nwSŽf7SŽ†,PpU�SŽXHnweAe7P�nwe7lCe7¢.U
WYemP•‡o†GX…˜
†GPwe7fme7X�œ

Xoë�loSŽ†,X—kpU�l…U\€V†xf.U�€ŽSV›.U
lˆeGl…U
XC‡…lCe.U�l—†,X—‡…e7lCWYSŽPpU�SŽX—W&Ñ�R,emSVX7aJôC”wP?‡zU�W&e7P?‡…eYf7†,WêW&†Tn�SŽípf7U�¢7´xe7X

U
kwlo†,k�loSNU
npU�X�Pw†5kwlo†xf7emXoXC†5nweˆSVP�SVf7SVU�¢.˜
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