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V?X Z XESODK@(MbU�H3H�=�V^=�F�F(DK>(I3e�U�>&>�=�V^U Z CEX�@(MOH�`s@(B�=�V?ScD�F(F
V^=�H�@G=?>�F�} � HlU�X�>.M Z CESO= Z =�H�@(DK@(MOU�H�L�@(B�=�V?SOD�F(F$V^=�HNY
@G=?>�F:DK>�= CQ=?>�MbUNT�MOV?D�SOSOIJX�C�T�DK@G=�Tl=?<�=?>�IlPESbUNV � U�e 3
CEM��N=�SOF?} 1 B�=�V^U�F(@$e#X�H�V^@(MOU�H�MOF$D�H�DKC�C�>(U��NM Z DK@(MbU�H
T�=�F(V^>�MbPQ=�T�MOH ��A��0R"=�SOS0F(X�Mb@G=�T�@GU7U�X�>�T�DK@(D7FG=?@�D�H�T
MOF3V^U Z CEX�@G=�T D�F¨@(B�=JDKPEF(U�SOX�@G=J<KD�SOX�=JU�esD�T�M��Q=?>GY
=�H�V^=�} 1 B�McF¨V^U�FG@7e#X�H�V^@(MbU�H�MOF¨R"=�SOSAF(X�Mb@G=�T @GU�@GUKY
T�D�Ivu F V^U�HN_a`�X�>�DKPESb=5BEDK>�T�RADK>(=�} � H|FGU�e�@�RADK>(=�L�@(B�=
F �[XEDK>(=�T�T�M��Q=?>(=�H�V^=3MOF�XEF(X�D�SOSbI�X�FG=�T�}
1 B�=�V^U Z CaX�@(DK@(MbU�H�V?D�H¬PQ=�FGCESOMb@ >(U�X�`�B�SbI�MOH[@GU

@(B�>(=?=�CEDK>(@(F�8\@(B�=�T�MOF(@(D�H�V^=�V?D�ScV?X�SODK@(MbU�H PQ=?@�R"=?=�H
D3CEM��N=�SED�HETJD�V?SOD�F(F"V^=�H�@G=?>�LN@(B�=$D�V?V?X Z X�SODK@GU�>�X�C�Y
T�DK@G=�L0D�HET�@(B�=7V^=�H[@G=?>.X�CQTEDK@G=�} � H>�xw��mLQR�=�>(=?CQU�>(@
@(B�=s>(=�F(XESb@(F U�e�C�>(UK_0SOMOH�`.@(B�=9�.Y�k�=�D�HEF�D�Sb`�U�>�Mb@(B Z }
��=�B�D�<�=¨e�U�X�H�T�@(B�DK@$@(B�= Z U�FG@j@(M Z =¨V^U�H�F(X Z MOH�`
V^U Z CEX�@(DK@(MbU�H�MOF�@(B�= T�MOFG@(D�H�V^= V?D�SOV?X�SODK@(MbU�H@(B�DK@
V^U Z CEDK>(=�F:=�D�V�B�CEM��N=�S�<KD�SOX�=3@GU�=�D�V�B�V?SOD�F(F$V^=�H[@G=?>
t#FG=?=�SOMOH�=�F5O�K hw7MOH�n�Mb`�X�>(=6O�u�} � HJ@(B�=.V?D�F(=$U�e O�A
V?SOD�F(FG=�F?L�@(BEMOF SbUWU�C5V^U�H�F(X Z =�F Z U�>(=�@(B�D�H7
�
W}ywcz�U�e
@(B�=JV^U Z CEX�@(DK@(MbU�H¬@(M Z =�} 1 BWX�F?L @(BEMOF V?D�SOV?XESODK@(MbU�H
MOFA@(B�=3H�DK@(X�>�D�S¦V?D�H�T�MOTEDK@G=�e�U�>jD�V?V^=�SO=?>�DK@(MbU�H�}
1 B�=?>(=sDK>(= Z D�H[I�R"D�IWF%@GU D�V?V^=�Sb=?>�DK@G=9�.Y�k�=�D�HEF

U�H¬V^U�HN_E`�X�>�DKPESb=JSOU�`�MOVK} 1 R"U�T�M �0=?>(=�H[@ D�V?V^=�Sb=?>�D�Y
@(MbU�H�DKC�CE>(U�D�V�B�=�F.B�D�<�=¨PQ=?=�H�>(=?CQU�>(@G=�T�McHN����� D�H�T
�xw��&t#FG=?= ��O���e�U�>%D�F(X Z5Z DK>(I3U�e��xw���u�}�3�U�@(B Z =?@(B�UNT�F
CEX�@s@(B�=�T�MOFG@(D�HEV^=¨V?D�SOV?X�ScDK@(MbU�H t#SOMcH�= �¨U�e]n8MO`�X�>(=
O�u�MOH5B�DK>�T�R"DK>�=�}	��� �0C�>(=^Y�SbU�D�TEF @(B�=jM Z DK`�=jMOH[@GU SbUKY
V?D�S Z = Z U�>(I5U�H�@(B�=.n�p"r.i�P0U�DK>�T�D�H�T�CQ=?>(e�U�> Z F
D�SOSAV^U Z CEX�@(DK@(MbU�H�=^��V^=?C�@5@(B�=�_0H�D�SAV^=�H�@G=?> Z =�D�H
V?D�SOV?X�SODK@(MbU�H{MOH�B�DK>�T�R"DK>(=�} 1 B[X�F¨@(B�=�=�H[@(Mb>(=�M Z Y
DK`�= Z XEFG@._E@3MOH�SbUNV?D�S Z = Z U�>�I�} �xw��%FG@G>(=�D Z F @(B�=
M Z DK`�=ACEM��N=�SOF&@(B�>(U�X�`�B7PQU�DK>�T�L�D�HET¨CQ=?>(e�U�> Z F8U�H�SOI
@(B�=�T�McFG@(D�H�V^=�V?D�ScV?X�SODK@(MbU�H�MOH B�DK>�T�R"DK>�=�} � @�V?D�H
B�D�H�T�Sb=$DK>(PEMb@G>�DK>(IJF(Mb«?=�M Z DK`�=�F�D�H�T�F(V?D�Sb=�FAR"=�SOS0@GU
D|SODK>(`�=�HWX Z PQ=?>5U�e3V?SOD�F(FG=�F�} � @JMOH�V?X�>�F\V^U Z5Z XNY
H�MOV?DK@(MbU�H�U�<�=?>�B�=�D�T�McHl>(=?CQ=�DK@G=�T�SbIlF(@G>(=�D Z MOH�`�@(B�=
M Z DK`�=�e�>(U Z @(B�=3CE>(UWV^=�F�FGU�>s@GU5@(B�=3BEDK>�T�RADK>(=�}
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X�>(=BJ�} 1 B�=?>(=7MOF.D�h � f�¢�C�>�UWV^=�F(F(U�>$R:Mb@(B�D�<KDK>�M�Y
DKPESb=�H[X Z PQ=?>5D�H�TgF(MO«?=�U�e:PEXEF(FG=�F\V^U�H�H�=�V^@(McH�`|Mb@
@GU7V^U�H�_E`�X�>�DKPESO=$SbU�`�McVK} 1 B�=.h � f�¢gCE>(UWV^=�F�FGU�>sD�H�T
V^U�HN_E`�X�>�DKPaSb=JSbU�`�MOV�F(B�DK>(= Z = Z U�>(I�} 1 B�=JV^U�H�_E`KY
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@(B�= F�D Z =¨V?SbUNV � F(C0=?=�T�D�H�Tl@(B�DK@$D\R"U�>�T Z D�I�PQ=
@G>�D�H�F Z Mb@G@G=�T{PQ=?@�R"=?=�H�C�>(UNV^=�F(FGU�>5D�H�T�X�FG=?>\SbU�`�McV
MOHgU�H�=�V?SbUNV � V^INV?Sb=�} 1 B�=l¥ � ;3f�¤]�NV?D�ScMbPEX�>5DKC�Y
C�>(U��NM Z DK@G=�F�@(B�MOF Z UWT�=�S L�RjMb@(B�FGU Z =�M Z CQU�>(@(D�H[@
T�M��Q=?>(=�H�V^=�F�}�;.H�@(B�=5¥ � ; f0L�@(B�=JX�F(=?> SbU�`�MOV\V?D�HNY
H�U�@"D�V?V^=�F(F"@(B�= � H�FG@G>�XEV^@(MbU�H5D�H�T = DK@(D5fNh:i:koT�MbY
>(=�V^@(SbI�} �ªB�MOSb=5@(B�=?U�>(=?@(MOV?D�SOSbI¬@(B�=�XEFG=?>�SOU�`�MOVJD�H�T
C�>(UNV^=�F(FGU�>\V?D�H�=^��V�B�D�H�`�=�TEDK@(D�McH¬U�H�=�V?SbUNV � V^I�Y
V?Sb=�LWMOH\>(=�D�SOMO@�I�R�= Z =�D�F(X�>(=$;5t ���u V?SbUNV � V^INV?Sb=�F]@GU
FG=�H�T\D�F�MOH�`�Sb=	O�A'YmPEMb@]HWX Z P0=?>�e�>(U Z ¥ � ;3f C�>�UWV^=�F�Y
FGU�>s@GU�X�FG=?>jSbU�`�McV5t#FG=?=�fW=�V^@(MbU�H OW}��PQ=�SbU�R.u�}
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V?D�SOV?X�ScDK@(MbU�H SbUWU�C¦L�R�=�_E>�F(@ Z DKC�@(B�= � =?>�H�=�S�U�e�@(B�DK@
SbUWU�C @GU�B�DK>�T�R"DK>(=�L R:Mb@(B¬D�SOS�@(B�=�U�@(B�=?>\V^UWT�=�>(=^Y
Z D�MOHEMOH�`gMOHFGU�e�@�RADK>(=�} 1 BEMOF�B�Mb`�B�ScMb`�B�@(F�U�H�=|U�e
@(B�=�M Z CQU�>(@(D�H[@ D�T�<KD�H�@(DK`�=�F�U�esD�B[IWP�>�MOT�C�>�UWV^=�F�Y
FGU�>At#FG=?=�� J��We�U�>8D Z U�>�=�T�=?@(D�MOSO=�T3T�MOF(V?XEF(F(MbU�H.U�e�@(B�McF
CQU�MOH[@�u�L�H�D Z =�SbI�@(B�DK@sMb@�MOFA=�D�FGI�RjMb@(B�F(XEV�B�D�HlDK>GY
V�BEMb@G=�V^@(X�>(=�@GU McH�V^>(= Z =�H[@(D�SOSbI McH�FG=?>(@ B�DK>�T�R"DK>(=�D�V)Y
V^=�Sb=?>�DK@(MOU�HJMOH[@GU D3V^U�H[<�=�H�@(MOU�H�D�S�C�>�U�`�>�D Z } ��=j>(=^Y
CESOD�V^=sD�F�MOH�`�Sb=AFG@(DK@G= Z =�H[@�MOH�@(B�=:¢ CE>(U�`�>�D Z RjMO@(B
D�V?D�SOS¦@GU�@(B�=¨V^U�H�_E`�X�>�DKPESO= SbU�`�MOVK} 1 B�=¨B�DK>�T�R"DK>�=
MOF¦DjV^U Z PEMcH�DK@(MbU�H�D�S�SbU�`�McV]V?Mb>�V?X�MO@0R:Mb@(B�MOH�CEX�@0CQU�>(@(F

V^U�H�F(MOFG@(McH�`�U�eN@(B�=�T�McFG@(D�H�V^=�L�@(B�=�V?X�>�>(=�H�@ CEM��N=�S�D�H�T
V?X�>(>(=�H[@$V^=�H[@G=?>�} 1 B�=7V?Mb>�V?X�Mb@$CQ=?>(e�U�> Z F:@(B�=\MOH�T�M�Y
V?DK@G=�T F�X�P�@G>�D�V^@(MbU�H¦LsDKPEFJe#X�H�V^@(MOU�H D�H�T D�V?V?X Z XNY
SODK@(MbU�H�D�H�T�>(=?@(X�>�H�F$@(B�=7X�C�T�DK@G=�T�<KDK>�MODKPESb=32�4)576a}
n8MO`�X�>(= ��F(B�U'RjF:P0U�@(B�@(B�= Z UNT�M�_E=�T�¢�V^UNT�=7D�H�T
@(B�=�£ ~ = 4¬e�U�>s@(B�McFA<�=?>�F(MbU�H�U�e�@(B�=3D�SO`�U�>�Mb@(B Z }98
� H�@(B�McF�=^�ND Z CESb=�L�SOMOH�=�F6� D�H�T2?A\U�e�n�Mb`�X�>(= O

DK>(=�>(=?CESOD�V^=�T�PWI V?D�SOScF¨@GU|F(=�H�T{@(B�=�T�DK@(D�@GU�@(B�=
V^U�HN_E`�X�>�DKPaSb=�SbU�`�MOV|D�H�T�@GU©>(=?@G>�MO=?<�=¬@(B�=|>�=�F(X�Sb@?}
1 B�=�T�DK@(D�MOF�F(=�H�@lD�H�T >(=�V^=�MO<�=�Tª@(B�>(U�X�`�B D�FG=?@
U�e8X�F(=?>GY�T�=^_aH�=�T�PaX�F(FG=�F3t#FG=?=¨SOMOH�=�F5J 9K J ��u�}
1 B�MOF¦B�DK>�T�R"DK>�=]SbU�`�MOV]@(D � =�F8Sb=�F(F @(B�D�H  z�U�e�@(B�=

V�B�MbC�D�H�T�T�UW=�F�H�U�@AD��Q=�V^@�@(B�=.V?SbUNV � e�>(=?�WX�=�H�V^I5U�e
@(B�=�V�B�MbC¦}�;.H @(B�=�¤ ��V?D�SOMbPEX�>�L @(B�= O�A'YmPEMb@7¥ � ;3f
CESOX�F8@(B�=sX�F(=?>%SbU�`�MOVAUNV?V?X�CWI*A�Acz�U�ea@(B�=:V�B�MbC L�D�H�T
@(B�=�V?SOUWV � e�>(=?�[X�=�H�V^I t�e#k�D��Eu$MOF6OHK} �CK}7fNMcH�V^= R"=
B�D�<�=3CE>(=?<WMOU�X�F(SbIJH�U�@G=�Tl@(B�DK@s@(B�= T�MOFG@(D�HEV^=3V?D�SOV?XNY
SODK@(MbU�H�P[IJe�DK>sT�U Z MOH�DK@G=�F"@(B�=�V^U Z CEX�@(DK@(MOU�H�@(M Z =�L
R�= Z MO`�B�@�=^�NCQ=�V^@3@(B�=5B�DK>�T�R"DK>(=5D�V?V^=�SO=?>�DK@(MbU�H|U�e
@(B�MOF � =?I�V^U Z CEX�@(DK@(MbU�Hl@GUJF(Mb`�H�Mb_aV?D�H�@(SOIJFGCQ=?=�T�X�C
@(B�=2�.Y�k�=�D�H�F�>�X�Hª@(M Z =�} 1 B�=?>(=�DK>(=|@
R�U�F(X�P�Y
@G>�D�V^@(F�D�H�T�U�H�=�D�T�T�MOH�@(B�=�T�MOFG@(D�H�V^=.V?D�SOV?X�ScDK@(MbU�H�}
1 B�=�h � f�¢ C�>(UNV^=�F(FGU�>�@(D � =�F�DK@�SO=�D�FG@�U�H�=�V?SbUNV �
V^IWV?Sb=$@GU7=^�W=�V?X�@G=$=�D�V�B�U�e¦@(B�=�FG=�MOHEFG@G>�X�V^@(MbU�HEF?}&i$SOS
@(B�>(=?=�DK>(=lT�U�H�=lMcH U�H�=lV?SbUWV � V^INV?Sb=lMOH�@(B�=lX�FG=?>
SbU�`�MOVK}
� H�@(B�MOF.=^�NCQ=?>�M Z =�H[@?L¦@(B�=5F(=?�[X�=�H[@(MOD�S]D�HET E D�V)Y

V^=�Sb=?>�DK@G=�T Fo<�=?>�F�MbU�H�FwR�=?>�= >(U�X�`�B�SbIz@(B�=¡F(D Z =
FGCQ=?=�T�} n�U�> w�J�CEMb�W=�SOF�L¨RjMO@(B �ªV?SOD�F�FG=�F�D�H�T �
PED�H�T�F?L0@(B�=\D�V?V^=�Sb=?>�DK@G=�T¬<�=?>�F(MbU�H�RAD�FL?�cz�e#D�FG@G=?>
@(B�D�H©FG=?�WX�=�H[@(MOD�S } �ªB�=�Hg@(B�=�H[X Z PQ=?>5U�e.CEM��N=�SOF
R"D�F3McH�V^>(=�D�FG=�T�@GU�A�A�J�RjMb@(B A�A�J�V?ScD�F(FG=�F?L¦@(B�=5FG=^Y
�[X�=�H[@(MOD�S&D�Sb`�U�>�Mb@(B Z RAD�F��czde#D�FG@G=?>�} 1 B�McFjMOF$T�X�=
@GU:DjV^U Z PEMOHEDK@(MbU�H3U�eNe#D�V^@GU�>�F?} n�Mb>�FG@?LKD�Sb@(B�U�X�`�B @(B�=
DK>�Mb@(B Z =?@(McV5U�CQ=?>�DK@(MbU�H�F�t#F(X�P�@G>�D�V^@(F7D�H�T�D�H�D�T�Tau
B�D�<�=APQ=?=�H7D�V?V^=�Sb=?>�DK@G=�T�L[R�=�B�D�<�=sD�T�T�=�T7D.V^U�FG@ P[I
V^U Z5Z XEH�MOV?DK@(MOH�`\@(B�=¨T�MOF(@(D�H�V^=�LaV^=�H[@G=?>�LQD�H�TlCEMb�W=�S
<�D�SOX�=�F3@GU�@(B�=�XEFG=?>¨SbU�`�McVJD�H�T >(=�D�T�MOH�`�PED�V � @(B�=
X�C�T�DK@G=�T¨TEMOFG@(D�H�V^=�} i$F�@(B�=�D Z U�X�H[@ U�e0T�DK@(D.@GU�PQ=
FG=�H�@A@GU\@(B�=3XEFG=?>�SbU�`�MOV.MOF�MOH�V^>�=�D�FG=�T�LN@(B�=�V^U Z5Z XNY
H�MOV?DK@(MbU�H�U�<�=?>�B�=�D�T�PQ=?`�MOH�F$@GUlT�U Z McH�DK@G=7@(B�=7>�X�H
@(M Z =�}
� H§D�H�=^�NCQ=?>�M Z =�H[@�@GU<�WX�D�H�@(MOe�I�@(B�= V^U�FG@|U�e

FG=�H�T�MOH�`¨D7F(MOH�`�SO=9O�A'YmPEMb@A<KD�SOX�=.e�>(U Z C�>(UNV^=�F(FGU�>A@GU
X�FG=?> SbU�`�McVKL'R"=%T�=?@G=?> Z MOH�=�T�@(B�DK@ U�H3@(B�=%¤]�NV?D�ScMbPEX�>
:�;=<?>0@7ACB7DC@E>0@GF/HIFKJMLONCJMLQP0FSRKFSTVUWFXNYP0FXHI@7A[Z\J]NCH�HIFS^7N`_
P�NY>0F�abB7J7Rc>0TdACJ/RSNC<V<VHSeC>0@GF1R[N`<d<VH)Z1FKP0F1fgN`J'B7NC<V<?hiTVJ7<VTVJ7F[LiZ\@7FKJ
f�FSNCHIBGP0TVJGDjHI^	FSF[L�k



D=��N3��(3�,	
NsXSX���N�	>Q
���@O�	�C�N)��N�P
M�P �d��� X
5�/�F�5
\)7�� N3��O�M�� 132�4�5�6�73�h%
�,!SN3��O�MK�$n�	
M)��*�	)O,L=��MB�,�h%

�����
:3� 5�1)��132��#I�N3��O�M)����L�M#�o�[5�1)��132��iI=�k/�E)��N3��O�M)����L�M>%
:�!S5�1)��132��#I�L=����*�	)O�	
M#�o�[5�1)��132��iI=�k/�E)��\)	)O�	
M>%
:�'S5�1)��132��#I�J�	�C�M�	
*$�V�[5�1)��132��#I=� /�E)��J�	�C�M�	
*>%
:�:K5�1)��132��#I�N3��O�M)�=��C#�V�[5�1)��132��#I=� /�E)��N3��O�M)�=��Cc%
: A 5�1)��132��#I������	��S�o�[5�1)��132��iI=� /�E)�������	��q%
:�G
:�Us��C�MiO�	�C�N)��N�P
M�P �[*=O�M�� J�	�C�M��mN3��C��?����3�
:�Zs��C�MK*=O�M��pJ�	�C�M��aN3��C��<����>%
:�`K�
A � L=����*�	)O�	
M)f�R�5�1
\=��132���b)P
M�P �S*=O�M>%
A � J�	�C�M�	
*)f�R�5�1
\=��132���b)P
M�Pr�sJ�	�C�M>%
A ! N3��O�M)�=��C=f�R�5�1
\=��132���b)P
M�Pr�$N3��Cc%
A ' �����	���f�R�5�1
\=��132���b)P
M�Pr�@����>%
A :$l
A�A
A Gs��C�MKn�	
M)��*�	)O,L=��MB�,�
A UK�
A Z *�	
M
L�*
C �[N3��O�M)����L�M)f�R�5�1
\=��132���b)P
M�P3�h%
A `Kl
��	 b�6K()��*$b���O�M�P�C�J�	$X�P���J,L=�
P
M3����C^Q
N3��O�M)���*)��J�	)O�OqQm�*)��J�	)O�O��dX���W��m\)	)O�	
M3�
��P
*3�,P�;=�
	$=�=� Qp��C�M�	
n�	
*>%
��P
*3�,P�;=�
	rJ
�=�oQY��C�M�	
n�	
*>%
��P
*3�,P�;=�
	#N)�=�oQY��C�M�	
n�	
*>%

;)	
n3��C
��(V��\)	)O�	
M#��
 ��
 � M
�)	�C
N3��O�M)����L�Mr.�������������������������������������%

	���O)��(#*3��O)��C�n)�
	
N�n�	 �dX���W��KM
�)	�C
=�=�VQe�iJ
��C��)�=��C�M�	
n�	
*B�������	��=�h%
J
�=�VQe�iJ
��C��)�=��C�M�	
n�	
*B��J�	�C�M�	
*3�h%
N)�=�VQe�iJ
��C��)�=��C�M�	
n�	
*B�[N3��O�M)�=��C��h%
��(K�����	���R�J�	�C�M�	
*iM
�)	�C
N3��O�M)����L�Mi.��
J
��C��)��O�M�N)������n3��J
����	)J�M)��*B�[N=�=�#9o��=�=�SfKJ
�=����� �,G��h%

	���O�	
N3��O�M)����L�Mi.��
J
��C��)��O�M�N)������n3��J
����	)J�M)��*B�[N=�=�#9o��J
�=�Sf =�=����� �,G��h%

	�C�Ng��(>%
	�C�Nr��(>%

	�C�NS�*)��J�	)O�OB%

n�Mb`�X�>(= �C8 ~ DK>�T�RADK>(=li$V?V^=�Sb=?>�DK@(MbU�HgU�e = MOFG@(D�H�V^=
¢AD�SOV?XESODK@(MbU�H

RjMb@(B5D O�A'YmPEMb@�¥ � ;3f7C�>�UWV^=�F(F(U�>�L[Mb@�@(D � =�F��:V?SbUNV �
V^IWV?Sb=�F���@GU¨FG=�HET\U�H�=9O�A'YmPaMb@%<KD�SOX�=�e�>(U Z CE>(UWV^=�F�FGU�>
@GU$X�F(=?>&SbU�`�MOV�X�F(MOH�` Z = Z U�>(I[Y Z DKC�CQ=�T �G� ;7L�RjB�McV�B
MOFsD ?AKk 3 � F.>�DK@G=¨D�F�F(X Z MOH�`JD O�OKk ~ «7V?SbUNV � e�U�>
P0U�@(BlC�>(UNV^=�F(FGU�>:D�HET�X�FG=?>$SbU�`�MOVK} 1 B�McFsV^U Z5Z X�H�M�Y
V?DK@(MbU�H¬V^U�FG@ Z U�>(=5@(BED�H|U���FG=?@(F @(B�=5`�D�MOH�U�e�CQ=?>GY
e�U�> Z MOH�` Z X�SO@(MbCESb=$DK>�Mb@(B Z =?@(McVjU�CQ=?>�DK@(MbU�HEF�MOH�CEDK>GY
D�SOSb=�S } fN=�V^U�H�T�L"=?<�=�H�Mbe$R"=�V^U�X�SOT©V^U ZJZ X�HEMOV?DK@G=
DlR"U�>�T¬PQ=?@
R�=?=�H{C�>(UNV^=�F(FGU�>7D�H�T X�FG=?>7SbU�`�MOVJMcH¬D
F(MOH�`�Sb=5XEFG=?>�SOU�`�MOVJV?SbUNV � V^INV?Sb=�P[I|McH�V^>(=�D�F(MOH�`l@(B�=
C�>(UNV^=�F(FGU�> V?SbUNV � FGCQ=?=�T�PWI�D�e#D�V^@GU�>¨U�e6��NL8@(B�=?>(=
MOF\FG@(MOSOSAD|F�Mb`�H�M�_aV?D�H[@\D Z U�X�H[@5U�e.D�T�T�>(=�F(FJV?D�SOV?XNY
SODK@(MbU�H�V^UNT�=5MOH�@(B�=5MOH�H�=?> Z U�FG@.SbUWU�C�@(B�DK@ MOF.CQ=?>GY
e�U�> Z =�T�FG=?�WX�=�H[@(MOD�SOSbI�} 1 B[XEFs@(B�=�e�>�D�V^@(MbU�H�U�e%CEDK>GY
D�SOSb=�S V^UNT�=�>(=�SODK@(Mb<�=¨@GU�@(B�=�D Z U�X�H�@$U�e%FG=?�WX�=�H[@(MOD�S
V^UWT�=5McF6�[X�MO@G=7F Z D�SOS L�RjBEMOV�B�L�PWI�i Z TED�B�S�u F�4 D�R3L
MOF�D5SOM Z Mb@(MOH�`¨e�D�V^@GU�>:@GU�FGCQ=?=�T�X�C }
;�X�>"V^U�HEV?SOX�F(MbU�H�e�>(U Z @(B�MOF�=^�WCQ=?>�M Z =�H�@AMOF�@(B�DK@

V^U Z5Z XEH�MOV?DK@(MbU�H�V^U�FG@:V^U�H�@(MOHWX�=�F�@GUJP0=�V^>�MO@(MOV?D�SQ@GU
@(B�=:`�>�D�H[X�ScDK>�Mb@�I\U�e @(B�=$V?XEFG@GU Z MOH�FG@G>�X�V^@(MbU�H�} 1 B�=
FGCQ=?=�TgU�e3V^U Z5Z X�H�MOV?DK@(MbU�H V?D�H�P0=�MOH�V^>(=�D�FG=�T P[I
MOH�V^>(=�D�F(McH�`3@(B�=�V?SbUNV � FGCQ=?=�TJU�e&@(B�=:CE>(UWV^=�F�FGU�>A>(=�S�Y
DK@(Mb<�=3@GU5@(B�=3XEFG=?>jSbU�`�MOVK}

����� �'�M� 
��1�	����������� �1
� -c-0� -c�����c�!� ��()
���%M%
* -0��%M%7� %

;.X�>:F(=�V^U�H�T�DKC�C�>(U�D�V�B�e�UNV?X�FG=�F$U�H�SODK>(`�=?>.`�>�D�HWXNY
SODK>�Mb@
IJRjMb@(B�D Z U�>�=�`�SbU�PED�SQCEDK>�D�ScSb=�SOMb«�DK@(MbU�H�U�e8@(B�=
T�MOFG@(D�H�V^=.V?D�SOV?X�ScDK@(MbU�H�P[I�X�H�>(U�ScSOMOH�`3@(B�=.SOU[U�C�U'<�=?>
D�SOSs@(B�=�V?SOD�F(F(=�FJU�H SOMOH�=�F �?K hwW} 1 B�=�McT�=�D¬MOFJ@GU
�EU�R�@(B�=.CEMb�W=�S0FG@G>(=�D Z @(B�>(U�X�`�B�D\SOMOH�=�DK>ADK>(>�D�I�U�e
V^=�SOSOF?LNRjB�=?>�=$@(B�=3H[X Z PQ=?>AU�e8V^=�SOScF�MOFA=?�[XED�SQ@GU5@(B�=
H[X Z PQ=?>:U�e"V?SOD�F(FG=�F�}3ivV^=�SOS���V^U Z CEX�@G=�F.@(B�=\T�MOF�Y
@(D�H�V^=.P0=?@
R�=?=�H�MO@(F�V?SOD�F�F��\D�HET�@(B�=.V?X�>(>(=�H[@%�EU'R�Y
MOH�`�CEM��N=�S } � @7D�ScFGU�X�C�T�DK@G=�F7@(B�=�V?X�>(>(=�H[@ E PQ=�FG@ F
V?SOD�F(F¨@(B�DK@¨B�D�F�PQ=?=�H|e�U�X�H�T¬e�U�>�=�D�V�B�CaM��W=�S:t#M } =�}bL
@(B�=$V?ScD�F(F%R:Mb@(B Z MOH�M Z X Z T�McFG@(D�H�V^=j@GU7@(B�=$CEM��N=�S�u�}
1 B�=�H�=?R�V?SOD�F�FlV^U Z CEX�@G=�Te�U�>l@(B�=�CEM��N=�S$McF�>(=^Y
@(X�>�H�=�T�@GU5@(B�=3C�>(UNV^=�F(FGU�>�L�D�HETlH�=?R�V?SOD�F�FsV^=�H�@G=?>�F
DK>(=5V^U Z CEX�@G=�T¦}5p&=?>�MbUWTEMOV?D�SOSbI�L¦DlH�=?R§FG=?@3U�eAV^=�HNY
@G=?>�F:McFjFG@G>(=�D Z =�T�@GU�@(B�=¨DK>�>�D�IlU�e]V^=�ScSOF?} 1 B�=�V^=�SOS
DK>(>�D�I�MOFsF�B�U�RjH�MOH�n�Mb`�X�>(=KwW}
¤�D�V�B�C�>(UNV^=�F(FGU�>�B�D�F$D�F Z D�SOS Z = Z U�>(I�F(@GU�>�MOH�`

@(B�=�V?SOD�F�F&V^=�H[@G=?>st#Dj<�=�V^@GU�> U�e�¥93 3Ai$¥ = <�D�ScX�=�F�u�L
D�H�T�CQ=?>(e�U�> Z FA@(B�=3e�U�SOSbU'RjMOH�`7V^U Z CEX�@(DK@(MOU�H 8

��� @7TVH\TVJ7RS<VBML'FSH ��Z�N`T?>=H >�NY>0FSHSk



systolic process array

1 2 3 4 5

M M M M M

CollectSend

Outer Loop

CentersPixels
or 

Centers

n�Mb`�X�>(=$wC8�� ��ù��Tþ�ý��tý¶ý¶þ^��� �.�������.�jù�	¥þ?	
��ø�ù

���
	���������
�����
�������������
�������
 ����"!
#�$ ��%&�('�)*���
	
�&��+
�
�-,�����./�1032
	4�&�-,��657!
+����8'9	���57!:	�;�<&=���=�>�<�?"!@	�A�A40�2
�-,&�
��./�B���
��.&	C'D�B�/
��%�0E!
	4���-,��6	4���-,�A6>&=�FG'D�B�/
��%�HI������,
���KJL	�M40E!
�-,&�
��./�B� # �N�/,
�O'D�B�/���%�0E!

P
�-,��
��.��B���
��.�	Q'R%&��+&,���	4���-,"S:%��&+&,����T�
	���N0U!
�-+8'V	4�&�-,6;6%&�&+&,���	4�&�-,N0W2
%&��+&,���	4���-,X��	4�&�-,"!Y%&��+&,�������	���Z�[���
	���"!

P
�-,��
��.��B� # �N��,
�C'R%��&+&,���	��&�-,"S*%&�&+&,��
���
	���40E!

P

1 B�=AMOH�CaX�@8TEDK@(D5t�CEM��N=�SOF�D�H�T7V?SOD�F(F V^=�H[@G=?>�F�u�DK>(=
Rs>�MO@G@G=�H�e�>�U Z @(B�=|C�>�UWV^=�F(F(U�>l@GU @(B�= X�FG=?>�SbU�`�McV
@(B�>(U�X�`�B�D�FG=?@AU�e X�FG=?>(Y�T�=^_aH�=�TJPEX�F(FG=�F�L[F(M Z MOSODK>%@GU
@(B�= Z =?@(B�UWT�F�B�U�RjH�MOH�n�Mb`�X�>(=B�W}
� H @(BEMOF =^�NCQ=?>�M Z =�H[@?L]@(B�=�D�V?V^=�Sb=?>�DK@G=�Tg<�=?>�F(MbU�H

F(B�U'R�=�T�D�H � zvFGCQ=?=�T�X�C\U'<�=?>A@(B�=:FG=?�WX�=�H[@(MOD�S�D�S�Y
`�U�>�Mb@(B Z }�;.H�V^=3DK`�D�MOH¦L�@(B�= V^U�FG@sU�e�V^U Z5Z X�H�MOV?DK@�Y
MOH�`¬@(B�=�M Z DK`�=�@GU{@(B�=�X�F(=?>�SbU�`�MOVKLsDK@ ��V^INV?Sb=�F
CQ=?>sR"U�>�T�L�RAD�Fj@(B�=3T�U Z MOH�DK@(MOH�`\e�D�V^@GU�>:@(B�DK@jC�>�=^Y
<�=�H[@G=�T `�>(=�DK@G=?>�FGCQ=?=�T�X�C }©i:Sb@(B�U�X�`�Bg@(B�=?>(=�R"D�F
`�>(=�DK@G=?>ACEDK>�D�ScSb=�S�D�V^@(Mb<NMb@�I5McH\@(B�MOF%<�=?>�F(MbU�HJ@(B�D�HJ=�MbY
@(B�=?>¦@(B�=%FG=?�WX�=�H�@(McD�S�<�=?>�F(MbU�H3U�>¦U�X�>�_E>�FG@¦Mb@G=?>�DK@(MbU�H¦L
@(B�= BEMb`�BlV^U�FG@$U�e FG=�H�T�MOH�`\@(B�=3CEM��N=�S¦DK>(>�D�I�@GUJ@(B�=
X�FG=?>:SbU�`�MOV.RAD�Fs@(B�=3SOM Z Mb@(MOH�`¨e�D�V^@GU�>�}
��=�B�D�<�=�V^U Z CEMcSb=�T¡@(B�McF B�DK>�T�R"DK>(=�<�=?>�F(MbU�H

U�eJ@(B�= �.Y�k�=�D�HEF�T�MOFG@(D�H�V^=gV?D�SOV?XESODK@(MbU�H¡t#M Z CaSb=^Y
Z =�H[@G=�TgRjMb@(B�O�A�V?ScD�F(FG=�F\U�>JV^=�ScSOF�u e�U�>\PQU�@(B�@(B�=
i$Sb@G=?>�D i$p%¤]\�A���� A����¨D�F�R�=�ScS�D�F%@(B�=^\$McSOMOHN��£$Mb>(Y
@G=^�Q} 1 B�=A@(DKPESb=sMOH7n�Mb`�X�>(=��$F(B�U�RjF�@(B�=sF�Mb«?=�U�eE@(B�=
X�FG=?>�SbU�`�MOVAU�H\@(B�=si$Sb@G=?>�D V�B�MbC5D�F%R�=�ScSN@�R"U £.Mb>(@G=^�
V�BEMbCEF?}�¤%D�V�B5V^=�SOSNB�U�SOT�F�A�A�J F(C0=�V^@G>�D�S�V�B�D�H�H�=�SOF�e�U�>
@(B�= V?ScD�F(FsV^=�H[@G=?>:Mb@�>(=?CE>(=�FG=�H[@(F?}

_a`cb � b þ�	
�)� dfe��«þ�û�� �K�[���Tg
� `&�ihkj�l  j�l�l m�j�n  m�o d m�lqpYr�s
t �Úý
	
� �ut]v&l�l v&n�w  x l d j�mypYr�s
t �Úý
	
� �utfz�l�l�l z�{|z�j�v�p j�w d v�z}pYr�s

n8MO`�X�>(= �%8�¢"U Z CaDK>�MOFGU�H�U�e��.Y�k�=�D�H�F ~ DK>�T�RADK>(=
U�Hwi$Sb@G=?>�DªD�H�T8\.MOSOMOH��§t#M Z CESb= Z =�H[@G=�TwRjMb@(B O�A
¢ASOD�F(FG=�F)u

~ + 1$,76(-�4*)Q9(1:,*)

��=.BED�<�=�T�= Z U�H�F(@G>�DK@G=�T�@(B�= Z DKC�CEMOH�` U�e&D�T�DK@(D�Y
D�H�T V^U Z CaX�@G=^Y�MOH[@G=�H�F(Mb<�=�D�Sb`�U�>�Mb@(B Z L �.Y�k�=�D�HEF
¢ASOX�FG@G=?>�MOH�`�@GU�DlB[I[P�>�MOT�C�>(UNV^=�F(FGU�> V^U�H�F�MOFG@(MOH�`�U�e
D$h � fE¢|CE>(UWV^=�F�FGU�> D�X�` Z =�H[@G=�T\RjMb@(B7V^U�HN_E`�X�>�DKPESb=
SbU�`�MOVK} ��= B�D�<�= =^�WCQ=?>�M Z =�H�@G=�T�RjMO@(B�@�R"U�DKC�Y
C�>(U�D�V�B�=�F¬@GU�D�V?V^=�Sb=?>�DK@(MOH�`�@(B�=I�.Y�k�=�D�H�F�MOH�H�=?>
SbU[U�C�RjMO@(B Z D��NM Z X Z FGCQ=?=�T�X�C�D�V�B�Mb=?<�=�T�U�e ?�cz�}
;�H�=�V^U�H�V?SOX�F(MOU�H R"=|T�>�D�R�e�>(U Z @(B�McF�=^�NCQ=?>�M�Y

Z =�H�@�MOF5@(BEDK@�FGCQ=?=�T�X�C V?D�H U�H�SbI�PQ=l`�D�MOH�=�T�P[I
@(B�=sp Y�h � f�¢{DKCEC�>(U�D�V�BJU�e0F�X�PEFG@(Mb@(X�@(MOH�`.B�DK>�T�RADK>(=
e�U�>jF�B�U�>(@sFG=?` Z =�H[@(FsU�e FG=?�WX�=�H[@(MOD�S¦MOHEFG@G>�X�V^@(MbU�HEF"MOe
@(B�=?>(=�MOF"<�=?>(IJe#D�FG@sV^U Z5Z X�H�McV?DK@(MbU�H�P0=?@
R�=?=�HlC�>(UKY
V^=�F(FGU�>:D�HETlX�FG=?>jSOU�`�MOVK} 1 B�McF�MOF�=�FGCQ=�V?MOD�SOSOIJ@G>�X�=3MOe
@(B�=�V^U�FG@]U�eE>�=�V^U�HN_E`�X�>�DK@(MOU�H\MOF8e�D�V^@GU�>(=�T�MOH�LKRjB�McV�B
R�=3T�McT�H�U�@jV^U�H�F(McT�=?>sMOH�@(B�MOFA=^�NCQ=?>�M Z =�H[@?}
1 B�=�B�Mb`�B�=?>gCED�I�YmU��zDKC�C�>�U�D�V�B¡MOF�@GU�CaDK>�D�S�Y

Sb=�SOMb«?=3MOH�B�DK>�T�RADK>(= DK@:@(B�= SbUWU�C�Sb=?<�=�S&D�H�Tl@GU�CEX�@
U�<�=?>�B�=�D�TU�C0=?>�DK@(MbU�H�F�F(X�V�B�D�FlD�T�T�>(=�F�F�V?D�ScV?X�SOD�Y
@(MbU�H¬U�H�@(B�=�B�DK>�T�R"DK>�=�} 1 B�=�U'<�=?>�B�=�D�TgU�e:V^U Z Y
Z X�HEMOV?DK@(MOH�`T�DK@(D�PQ=?@�R"=?=�Hy@(B�=©C�>(UNV^=�F(FGU�>�D�H�T
X�FG=?>:SOU�`�MOV3>(= Z D�MOH�F�@(B�=¨C�>�M Z DK>(I�M Z CQ=�T�M Z =�H[@A@GU
B�Mb`�B�=?>]FGCQ=?=�T�X�C¦} 4&M Z Mb@(DK@(MbU�HEF�U�e0@(B�=:V?SbUNV � FGCQ=?=�T
U�e�@(B�=�FGU�e�@8C�>(UNV^=�F(FGU�>�V^U�>(="D�HET Z = Z U�>(I3DK>�V�BEMb@G=�V)Y
@(X�>(="U�eE@(B�=s¤]�NV?D�SOMOPEX�>&¥ � ;3f�T�=?<�=�SbU�C Z =�H�@�PQU�DK>�T
DK>(=�>(=�FGCQU�H�F(MOPESb=$e�U�>s@(B�= Z =�D�F(X�>(=�TlU�<�=?>�B�=�D�T¦}
1 B�=�FG=�e#D�V^@GU�>�FjV?D�H�P0=�>�= Z =�T�Mb=�T�PWI

: X�F(MOH�`�DwB�DK>�T � p V^U�>(= C�>(UNV^=�F(FGU�>�@(B�DK@�MOF
V?SbUNV � =�T{DK@ ���\ @(B�=JV?SbUNV � >�DK@G=5U�eA@(B�=�X�FG=?>
SbU�`�MOV

: FG=?CEDK>�DK@G=�T�DK@(D5D�H�T�MOH�FG@G>�XEV^@(MbU�H Z = Z U�>(I

: MOH�FG@G>�X�V^@(MbU�H�V?D�V�B�=

: T�X�D�S CQU�>(@G=�T Z = Z U�>(I�F(BEDK>(=�T�PWI�CE>(UWV^=�F�FGU�>
D�H�TlV^U�HN_a`�X�>�DKPESb=�SbU�`�McV



:�Z X�Sb@(MOCESb= Z = Z U�>(I�PED�H � F?}

�ªMb@(B�@(B�=JT�XED�S�C0U�>�@G=�T Z = Z U�>(I�L8Mb@�R�U�XESOT�PQ=
CQU�F(F(MbPaSb=�@GU CaD�F(FJ@GU�@(B�=�X�FG=?>�SbU�`�MOV�F(M Z CESOI @(B�=
D�T�T�>�=�F(FG=�F7U�ej@(B�=�CaM��W=�SAD�H�TgV^=�H[@G=?>JDK>(>�D�INF?L�D�H�T
Sb=?@ @(B�=:B�DK>�T�RADK>(=�CQ=?>(e�U�> Z CEMbCQ=�SOMOH�=�T3e�=?@(V�B�U�ea@(B�=
CEM��N=�S%TEDK@(D�TEMb>(=�V^@(SbI�}|¢"=�H[@G=?>7X�CQTEDK@G=�V^U�X�SOT�FG@(McSOS
PQ=�T�U�H�=�PWIg@(B�=�FGU�e�@�RADK>(=�L:RjMb@(B©@(B�=�H�=?RoV?SOD�F(F
V^=�H[@G=?>�FARs>�Mb@G@G=�H�T�Mb>�=�V^@(SbI\@GU7@(B�=$F�B�DK>(=�T Z = Z U�>(I�}
�ªMb@(B7@(B�MOF DKC�CE>(U�D�V�B5MO@]MOF�CQU�F(F(MbPESO=%e�U�>]@(B�=sB[I[P�>�MOT
V�BEMbC�@GU5T�=�SOMb<�=?>AU�H�=�@GU\@
R�UJU�>�T�=?>�FAU�e Z DK`�H�Mb@(X�T�=
FGCQ=?=�T�X�C�U'<�=?>:FGU�e�@�RADK>(=�}
¤ �N@G>�DKCQU�SODK@(MOH�`�@GU\@(B�=3£$MO>(@G=^� �������p&U'R�=?>�p"¢$L

R"=�V?D�H¬_E@ 
>wlV?ScD�F(FG=�F?} � e"@(B�= Z = Z U�>�I�V^U ZJZ XNY
H�MOV?DK@(MOU�H V?D�H�C�>�UWV^=?=�T�DK@*J ��k�3 � FG=�V t#V^U Z CEDK>�D�Y
PESb=�@GU2O�A'YmPEMb@\p"¢ � = k�i Z UNT�='u�L%D�FGCQ=?=�T�X�C{U�e
DKC�C�>�U���M Z DK@G=�SbI A������xw��&V?D�H�PQ=�>(=�D�SOMb«?=�T�U'<�=?>:@(B�=
FGU�e�@�RADK>(=�<�=?>�F(MOU�H�} 1 B�MOF8V^U Z5Z XEH�MOV?DK@(MbU�H7>�DK@G=�V?D�H
=�Mb@(B�=?>APQ=�D�V�B�MO=?<�=�T�P[I�>�X�H�H�McH�`3@(B�=.C�>(UNV^=�F(FGU�>sDK@
J ����k ~ «�U�>�P[I�C�>(U'<WMcT�MOH�`|D¬CEDK@(B e�U�>J@(B�=�X�FG=?>
SbU�`�MOV5@GU�D�V?V^=�F(F Z = Z U�>�I�V^U�HEV?X�>(>(=�H[@(SbI�RjMb@(B�@(B�=
C�>(UNV^=�F(FGU�>�}
1 BWX�F?L�T�=�FGCEMO@G=J@(B�= Z UWT�=�FG@ Z =�D�F(X�>(=�T >(=�F(X�SO@(F

e�>(U Z @(B�=3¤ ��V?D�SOMbPaX�>"¥ � ;3f0LNR�=�PQ=�SOMO=?<�=.MO@AMcFAC0U�FGY
F(MbPaSb=�e�U�>A@(B�=:CQ=?>(e�U�> Z D�H�V^=jU�e¦D�B[I[P�>�MOT\C�>(UNV^=�F(FGU�>
@GU$P0=�U�>�T�=?>�F&U�e Z DK`�H�MO@(X�T�=%e#D�FG@G=?>�@(B�D�H�D:V^U�H[<�=�HNY
@(MbU�H�D�SEC�>(UNV^=�F(FGU�>�} ~ U�R"=?<�=?>�L�V?DK>(=?e#X�SaDK@G@G=�H�@(MbU�H�@GU
@(B�=\FGINFG@G= Z DK>�V�BEMb@G=�V^@(X�>(=\MOF.H�=�V^=�F(F�DK>(I�@GU�>(=�D�SOMO«?=
@(B�=�FG= P0=�H�=^_E@(F?}
�����������	��
�����������n����� ��=�DK>(=¡`�>�DK@G=?e#X�Sg@GU
��U�H�F(@(D�H�@(MOH>3"U�>(U�«�T�McH e�U�>\B�=�SbCEMcH�`�V^U Z CEMcSb=�D�H�T
T�=?PEX�`J<�=?>�F(MOU�HN�U�e @(B�=*�.Y�k�=�D�H�F.@GU�@(B�=�¤]�NV?D�S�Y
MbPEX�>�}

� &��?&%/ &%,76�&()

� z�� �%� 	 �jý¥þ �`ø�ý �Iø�ý¶þ�	
��ø�ù { ��� ÷Tþ����Úÿ©ü¯ý {
¦\²Y² µ�� �I¬G¬G¬_Ç¸¨�ÂÌ²v�jª«¨�Ç¸£¶°�¾º µ ª«°y� ¤¯£j²Y¡K>���jÀT�½£¥�r¡v�¶É £¥¨ ÂÌ�½¼j¤\ªvD�¶É £r´¿�¸·D���¶É�ÇÌ¦\²Y¾�Â � j�l�l�z�{

� j��qp {0� �m	 �Úù�� p { � �����
�jý)��� { � ��������jý)�Gþ�ù�g!� { � s ��!
�dþ�ù��#"K� { �]��û�ø�ý�	 ��.��÷ �ºù¯þ����������@ø%$� "! p �yþ�ù��
�&��ü���	
�Tý
��ù©û&$Êø�ý r þ�ý9g('Áþ�ý � { Ë�Æ Å*) Ð,+_Ë Ò ê�ê�ß �
j�l�l�z�{

� o%� � {�_ ý
��û�ø[� pW{�b ø�"�Iþ�������þ�ù�g.- { � þ0/��Tù����jý {�� / þ���ü�!
þ�	
��ø�ùdø1$W	 ��"�K	«ý �Tþ�����!m��� !�	«ø�! _a`cb � �`ø'�.�������jý32
�ºù[�]�������¢÷jþ�	
��ø�ù�� ` �jý����W�T÷(	
�4/�� { Ë�Æ Å5) Ð,+_Ë
Ò ê�ê�ß � j�l�l�z�{

� v1�qp {76k{�b ø�"�Iþ����6þ�ù�g&� {�pW{ ��	«ø�ù�� { �`ø�! ��� ù�	
����
���
	¶ø*þ¨K� ÿ©ý
� g98������;: _a`cb ��þ�ý¥÷����	
�y÷G	«ü¯ý
� {.< °�¤\ªm´

·M¨�Â�°®±>=�?eÕ Ï�ÕM��¹�·D¨ Â6Ð/ª¶°T£¥�r¡¶¡m�¸· ¹ØÕI»x¡m²¿�r¾�¡ � j-v �
p þ�ý¥÷� j�l�l�l
{

� m0� � { 8 {7r þ�ü��
�jý]þ�ù�g@� { A þ0'zý s � ù���" { b �B8 ` 27�
p � ` ���¯ý«ø\÷(�)�
�«ø�ýC' ��	
åþ0ý �T÷jø�ù\úIû�ü©ý¥þ�ÿ����d÷rø'�©ý«ø�!
÷(�)�
�«ø�ý { �¿ùD� { �tý¶ù©ø�� g�þ�ù�g� { � {c` ø\÷(�E"W����g�� !
	«ø�ý ��� Ð/ª«°y£¶�¥�¥� �¸· ¹ ¡0°®±�Ï¶ÍRÍRÍ �0°�ª«éx¡«¦¯° µ ° · ) Ð/´
+_Ë'¡n±r°�ª]Æn¤ ¡m²¿° ¾ ÆR°�¾ µ ¤\²Y�¸· ¹ Å ¨�£¥¦ �¸·D�m¡ �GF6þ��¯þ��
�K�s���%�©ý {UzEH�H x { � ø�ÿW���©ü©ÿ���������Tg {

� n�� - { � þ0/'�jù����jý {�_a`cb � � �$�������$�Tù�	¶þ?	 �Úø�ù]ø%$N	
��� "!
p �Tþ�ù��5�&�Úü[�m	 �jý �Úù©ûZ�]��û�ø�ý
��	
��I$Êø�ý r �K�[�Tý �
�W�T÷G!
	«ý¥þ��U� �dþ�û���� { ?Ý°x¡6Ë6ÂÚ¨�¾]° ¡6Ó7¨�²Y�½°�·M¨ ÂJ?Ý¨�¼¥° ª«¨�²v°�ªm»
?XËLK>Öìê�ê ´ Ñ ê(M3N � j�l�l�l
{

� x ��pW{ � ���)���Tý { �]�������K�Úù¯û�ý
�y÷rø�ù\ú¯û�ü¯ý¶þ�ÿ����"¯þ�ý9g('Áþ�ý �
	«ø��
�jû��.�Tù'	¥þ?	 �Úø�ùO$Êø�ý���ü�� 	 ���
�W�T÷G	¶ý¶þ������dþ�û��jý � { �¿ù
P ÐRÍ�Æ Ò ê�ê�ê � 6 ø��m	¶ø�ù�� p �s�[�K����	 {4j�l�l�l
{

� w�� 8 { 8ºþ s g¯þ�ù
þ�ù�g pW{ - { �K�.��	
 { �§��Úû'�!��W�jýQ$Êø�ý �dþ�ù¯÷��5�.� !
÷rý¶ø�þ�ý¶÷����	
�y÷G	¶ü©ý
�R' � 	 �¯þ�ý9g�'/þ�ý
��!��©ý¶ø�û�ý¶þ��.�]þ�ÿ����
$Êü©ù¯÷(	
��ø�ù¯þ��ºü©ù���	 � { �¿ù ÐÁª«°T£¥�¥�¥� �¸· ¹ ¡�°®±0²Ê¦©� Ò MT²¸¦
Ë6·¯·I¤¯¨ Â�Ïr·¯²¿�rªm·D¨ ²K�½° ·D¨ Â©ÕM» ¾ µ °x¡m�¸¤\¾ °�· Å �½£jª«°T¨�ªm´
£¶¦\�¸²v�¥£j²Y¤\ª¶� �:�¯þ�û'��� z x j3S�w�l�{ � �&� � :-�%� p �BFºø�/ {
zEH�H�v�{

� H�� � { 8zü����$��	_þ�� {G� ���F6þ��¯þ �]g¯þ���	 �T/'� ` ý«ø\÷���� ����ù©û
�tý¥÷����	
�T÷(	«ü©ý � {�) ÆÁÆ Å ß1N1N�ã ���%�©ý {UzEH�H�w
{

� zTl��yh ������ù � �`ø�ý �Mø�ý¥þ?	
��ø�ù { t ��ý
	
� � :?�Iø�'8�jý �M÷ {
¦ ²K² µJ� �M¬G¬G¬_ÇäÉ��¸Â��¸·�É Ç¸£¥° ¾6 µ ª¥¡ ªmÂä¡vM�½¼r¾ µ ¨�ªm²Y·D�rªjÇÌ¦\²Y¾ �
j�l�l�l
{


