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Ú�DGNcN?>AÛMD;ÜR>UJ Þ D�NcDGJ{ZB��=cNgZWQMIK=�VEZmÜW>UJ Þ D�NgDPJYZ;BT>UNcZRâD�×IM=�DPê¼>AÚ�ÝCBEDMQE"GF þ×ï6!�$ OIH�J "9FTïMï#"Cï ^Ú·>WF Þ D�NcDGJ{Z�Ú�IMNcZ.ð.NgVEÛMJ×VK��ÜR>UJ{Z.ð Þ VEZ&�ML=N{<��0��=cNgZ�>UN7O»ïP8�ïP8Q"G8�ïSR�IM=�BEDR>ANgZ.ð.NgVEÛKJCV���ÜR>UJ{ZÇð



Encoder Decoder

0.8125 0.8125
(real number, y)(real number, x)

Message (bit sequence, m)
<1,1,0,1>

TVU�W�±6X{±�Y4ZU?�U�[2W��\2Z^]`_9Ua[��¯M°U®@_Y¬3¬W± ¿�´6j;ega3qcnMe.egaciMf6iYa3fx´6jGe.¶M�6dPega�n{�.a?t&dR�6aciYq3jUtMaceg��dPiYt
tMa3q3jUtMaceg�;kTjGe;d�q3jWhµhÆnMiKrsq?dWfxrsjPi qÇ~YdPiMi{agvTºw¿6~{a�aciYq3jUtKage�rs��bMega3�.aciMf.a3t
´6rsfx~�d�bCjGr|iMf;kEegjWh d
�xnM¹{�.a?f�jGkyu©nYqcv|rstMa3dPi �xb{dRq3aWÉ9b�cedgfih üBj×ÉMdPiYt�jPnYfxbMn{f.�9d��.a3¾WnYaci{q?a$jGkw¹Krsf.�3É:klcnm>o	p<mrq
� ��p�s ¡ ºR¿Ù~Mrs�w�.a3¾WnYaciYq3a�jPkM¹Krsf.�wrs�wfx~{agi�n{�.a?t$dR��r|iKbMn{fwkTjGeyfx~{a6tMa3q3jUtMaceGÉR´6~Krsq.~�jPnYfxbMn{f.�wd9�PdGv|n{a
t cuh ü j dPkÀf.ace�fx~{a�vsdR�.fÆ¹Mrsf$r|i»fx~Ya��.a3¾Wn{agi{q3a�~{dR�Æ¹¼a3aci
bMegjUq3a3�.�.a3tCºvhÀk�fx~Ya�q3jWhµhÆnMiKrsq?dWfxrsjPirs���xn{q?q3a3�.�xkEnMvTÉ6fx~Yaci t �x~YjPnMvstÃdGbKbMegj	wWrsh�dWf.anb�º�û{jPe a�wUdWh$bMvsaWÉwr|k&dxqzy �Dp�s*{�f|h ü _ ÉwdPiYt»d
�.fxe.rsq3fyiUn{h�age.rsq$aciYq3jUtUr|i{z�rs�6nY�.a3t×ÉMfx~Ya;r|iKbMnYf��GdGv|n{a��Kº }�s��#~$´6jGnKvst�¹Ca;hµdPbMbCa3t�f.j�fx~{a9�.fxe.r|i{z
� s#p�s6p.��p�s���ÉU�xr|iYq3a��D� }DsG�#~ _M� q �D��s6s3��s } ºW¿6~Ya��.a?q3jPiYt�i{a3f�´6jPe.¶ dWq3f.�ydW�yd�tKa?q3jUtKageGÉAega?q3acrs�Wr|iYzd�¹Kr|iYdPeg�»�.fxe.r|iYzÁdGi{t
hµdPbMbKr|iYzÁrsf�f.j�d ega3dPv��GdGv|n{aWºyû{jGe�a�wUdWh�bKvsaWÉyfx~Ya�r|iKbMn{f � s#p�s6p.��p�s��´6jGnKvst ¹¼a�h�dPbMbCa3t ¹YdWq.¶�f.j�fx~{a�jPnYfxbMn{f��Kº }�s��#~Uº
Þ VEZ��xç,N{<�����=cNgZ�>AN�O�ïE8	"98UïE8Uï`R â©H�ÕCVENµÝ�>UÝ�DG=�VEJ{èMDGNcZgVEÛY>AZgDGN�ZgÕ×D�D3òôDPÜGZ�ZcÕ�>UZ�DGJ×ÜGI{@CDG=
>UJC@Ã@CDGÜPIY@×DG=�ÜGIMJ×NgZg=3>UVEJ{ZgN�Õ�>WèMD�IMJÃZgÕ×D�ä�>WF»ZgÕ�>AZ�ZgÕ×D�ÜGIMJCÜPDGÝCZ NgÝ�>AÜGD·>AJC@³Ú�DGNcN?>AÛMD
NgD	�{ÖCDPJCÜGD ÜR>UJ Þ Dµ=cDGBT>UZcDG@yâ
ö.JuN{DGÜGZWâ2!CQCDPJCÜGI{@CDG=�>AJC@
@CDGÜGI{@CDP=�JCDGZ.ä;IM=cLYN�>U=cD�DR>AÜ3Õ»Zg=3>UVEJCDG@»NcDGÝ�>A=?>UZcDGBEFYQ�ÖCNcVEJCÛ

>ÁÕCVEB\Bóð.ÜGBEVEÚ Þ VsJCÛ�>ABEÛMIM=cVEZgÕCÚÃQ�ZcI»Ý�DG=.Ø�IK=gÚ ZgÕ×D�Z?>ANgLÃÖCNgVEJCÛ¸ZgÕCDÁJYÖ×Ú�DG=cV\Ü DGJCÜPIY@×V\J×Û�âåö.J
ZgÕCD&Ø�IKB\BEIUä�VEJCÛ�NcDGÜGZcV\IKJyQwZcÕCD�DPJCÜGI{@CDG=�>AJC@»@CDPÜGI{@CDG=�>A=gD����P�<�6�#�E���6���¸ZgIMÛKDGZgÕ×DG=�>UJ×@,>U=cD
>UZ$B\V Þ DG=gZ.F
ZcI�@CDGZcDG=gÚÁVEJCD�ZgÕ×DGVE=µIUä�J�'gBT>UJCÛKÖ�>UÛKD	)�â{[³D&ÜGIMJCÜPB\Ö×@CD�ä�VEZcÕ»NgIKÚ�D�=cDGÚ·>A=gL{N
=gDGBT>AZgVEJCÛ ZgÕCD�=gDPNgÖCBEZgN$IUØ�ZgÕ×DµNcVEÚ�ÖCBT>UZgVEIKJCN�ZgI&Ø�DR>AZgÖC=cDGN�IAØ�J�>UZcÖC=?>ABwBÀ>AJCÛMÖ�>UÛMDKâ

� �;Ô<�ùÒ��<�åÎ{ÔgÐ�Í&��Ë��6Í�Ñ������
Í$ÓwÐ�Ñ&�wÏ����mÍ$Ñ��r�yÓwÐ�Ñ��wÏ:�

ö.J³ZgÕCD(��=cNgZ Z.ä9I¸NgDG=cV\DPN�IUØµNcVEÚ�ÖCBT>UZgVEIKJCN�ä;D�VEJ{èMDGNcZgVEÛY>AZgD�ZcÕCD»> Þ VEBEVEZ.F»IUØ�ZcÕCD�VEJC@CVEè{VE@{ð
Ö�>UBåDGJCÜGI{@CDP=gN�>UJC@»@×DGÜGI{@CDG=cN�ZgI
Ý�DG=.Ø�IK=gÚæZcÕCDGVE=�=gDGNcÝ�DGÜPZgVEèMDÁÚ·>UÝ×ÝCVEJCÛMNWâ{ö.J»ZgIKZ?>UB.Q×Ø�IKÖC=
Ú·>AÝCÝCVEJCÛMN;>U=gD�ÜGIKJCNgVE@CDP=gDG@yâ
ïMâ�ã6JCÜGI{@CVEJCÛ�> =cDR>UBwèM>ABEÖCD�ZgI�>UJ=L=N{<���=gNgZ Þ VEJ�>U=cF�NgD	�{ÖCDPJCÜGDMâ
!Câ�ã6JCÜGI{@CVEJCÛ�> =cDR>UBwèM>ABEÖCD�ZgI�>UJ»ç,N{<g��=gNcZ Þ VEJ�>A=gF�NgD@�YÖ×DGJCÜGDMâ
�Câ��$DGÜGI{@CVEJCÛ Ø�=cIMÚ >AJ�L�N{<���=cNgZ Þ V\J�>U=gF�NcD	�{ÖCDGJCÜPD�ZcI�>�=cDR>UBåèM>UBEÖCDMâ
��â��$DGÜGI{@CVEJCÛ Ø�=cIMÚ >AJ ç`N{<���=cNgZ Þ VEJ�>U=cF�NgD	�{ÖCDGJ×ÜGD�ZcI�>�=cDR>UBåèM>UBEÖCDMâ

 2¡£¢ ¤�¥B¦P§,¨,©9ªD«
H�ÕCD�>A=gÜ3ÕCVEZgDGÜPZgÖC=cD�Ø�IK=�ZcÕCD�DGJCÜPIY@×DG=�VENµ> NcV\ÚÁÝCBED�=cDGÜGÖC=c=gDGJ{Z�JCDPZ.ä9IK=gL���N��%���Æä�V\ZcÕ,>U@¼ð
@CVEZgVEIMJ�>UB�ÜGIKJCJCDGÜPZgVEIMJCN Øx=gIMÚ�ZgÕCD
IMÖ×ZgÝCÖCZ ÖCJCVEZcN�ZgIÃZgÕCD
ÕCVE@C@CDPJ�ÖCJCVEZcNRâ O N{VEJCÜGD·>¸=gDW>UB
èM>UBEÖCD�Ú
>WF»=gD	�{ÖCVE=cD·=cDGÝC=cDGNgDGJ{Z3>UZgVEIKJ Þ F�>UJ½>A= Þ VEZc=?>U=cVEB\FÃBEIMJCÛ Þ VEJ�>U=cF,NcZg=gVEJCÛ�Q6ä9D
VEJCVóð
ZgVT>UBEBEF�VEJ{ZgDGJC@×DG@,ZcÕ�>UZ$ZgÕCD DGJCÜPIY@×DG=�ä;IMÖCBE@»IKÖCZgÝCÖ×Zµ>UJ¸DGJC@{ð.IUØTð.NgD@�YÖ×DGJCÜGD�NcFYÚ Þ IMBåIMJCÜPD
_ uy�.�.aciMfxrsdPv|vs��d�q3jRhÆ¹Mr|i{dRfxrsjPi
ýMjGegtKdGi�¬Gu©vshµdPi�i{a3f�´6jPe.¶Cº



ZgÕCD�J{ÖCÚ Þ DG=�Õ�>A@ Þ DGDPJ³DGJCÜGI{@CDG@åâ�ë6VEB\IKZ�NgVEÚ�ÖCBT>UZcV\IKJCN�NgÖ×ÛMÛMDPNgZgDP@½ZcÕ�>UZ�ZcÕCVEN�DGJCÜGI{@CVEJCÛ
äp>AN�@CV��ÜGÖCBEZ6ZgI&DGèMIKB\èKD�NgI�ZcÕCD�BEDGJ×ÛMZgÕ�IAØyNgD	�{ÖCDPJCÜGDGN�ZcÕ�>UZ;ÜR>UJ Þ D�NcDGJ{Z9ä�>UN;>U=gZcV���ÜGVT>UBEBEF
BEV\ÚÁVEZgDG@yâ

® VEèMDGJÁZgÕCVEN�ÛMDPJCDG=?>ABm>A=gÜ3ÕCVEZgDGÜPZgÖC=cDMQ�V\Z�VEN�=cDGBT>UZgVEèKDGBEF�NgZg=3>UVEÛMÕ{ZÇØ�IM=cäp>A=g@�ZcI�Õ�>UJ×@{ðñÜPIY@×D
>�JCDPZ.ä9IK=gL»ä�VEZgÕ³>ÁNgVEJCÛKB\D&ÕCVE@C@CDGJÃÖCJCVEZ�ZgI
Ý�DG=.Ø�IK=gÚ ZgÕCD�DGJ×ÜGI{@CVEJCÛÁØ�IM=�>UJ�L=N{<l��=gNgZ
NgD	�{ÖCDPJCÜGDMâBN{Ö×Ü?Õ³>
JCDPZ.ä9IK=gL»VEN�NgÕCIUä�J³VEJ��åV\Û�â2!���>��Gâwõ$IUä9DPèMDG=WQwVEZµVEN�J×IMZ�Ý�IKNgNcV Þ B\D�ZcI
Ý�DP=.Ø�IK=gÚ1ZgÕCD,ç`N{<¯��=gNcZ�DGJCÜPIY@×V\J×Û�ä�VEZgÕCIKÖCZ�>ÃBT>U=cÛMD
J{ÖCÚ Þ DP=�IUØ�ÕCVE@C@CDGJ�ÖCJ×V\ZcN�@CÖ×D
ZgIÃZgÕCD*Ø�=?>AÜGZ?>AB�J�>UZcÖC=gD
IAØµNgÖ×Ü?Õ�>AJ�DGJCÜPIY@×V\J×Û�â0���×IM= Ú�DGNcN?>UÛKDGN�IUØ�° Þ VEZgNRQB! / èM>AB\Ö×DGN
� H^@± 8 O^@± 8#F6F#F�8 ^ ±E² O^@± �ÆÚ·>WF Þ D&DGJCÜGI{@CDG@åâ³�×IM=�>AJ{F�èM>UBEÖCDKQ�´^@± Q×ZgÕCDµ��=gNcZ Þ VEZ�IUØ�IKÖCZgÝCÖ×Z�VENZgÕCD�IKÝCÝ�IKNgVEZgD�ZcI�ZgÕ�>AZ�IUØmVEZcN�JCDGVEÛMÕ Þ IMÖC=cNRâ��

2.0

1.0

1.0
-1.0

¶ dE· Start End0 1

0.0 0.0

0.5

2.0

0.5-1.0

¶ ¹G·

TVU�W�±Q¸×± ¶ dE·&¹�º2» ZE[w°E_�¼2ZU®E½ �ùüB¾0¾�fx~YdWf�f.dP¶�a3��d ega3dGvåiUnYh�¹Cace�¹Ca?fx´6a3agi»��dPiYt�s�dPiYt
aciYq3jUtMa3�6rsf�dW��d$iUnYh�ace.rsq��.fxe.r|i{zMÉ{h�jR�.f��xrszGiKr�¿Yq3dGiMfÆ¹MrsfV¿Keg�.f3ºY¿Ù~Ya�~MrstMtKaci�nMiKrsf�n{�.a3��d$v|r|iYa3dGe
fx~Mega3�x~YjPvst�dWq?fxrs�PdRfxrsjPi�kEnMi{q3fxrsjGi
fx~YdWf��.dRfxnKegdRf.a3�;dRfÁÀ<s9dPiYt�sWÉM´6~{agega3dW�9fx~{a�jGn{fxbMn{f�nKiMrsf.��nY�.a
¹Mr|i{dGeg� ¶ �Mº�~6·�fx~Mega3�x~YjPvst
nKiMrsf.�3º�¿Ù~Ya$r|iMbKnYf��PdGv|n{a�rs�;bMega3�.aciMf.a3t·dWf;fx~Ya�¿Meg�.f�fxrsh�a*À��.f.acb»jGiKvs�Rº
¶ ¹G·�Âvº2» ¼2ZU°E_�¼2ZU®E½ � oUüB¾ùfx~{dRf�tMa3q3jUtMa3�$iUnYh�ace.rsq��.a3¾WnYaciYq3a3���ôoAúr¿Keg�.f3ºw¿6~Ya�r|iKbMn{f�rs�
´6egdPbMbCa3t�´6rsfx~��.f.dPegfydPiYt�aci{t�h�dGe.¶Uaceg�3ºM��kTf.acewbMega3�.aciMf.dWfxrsjGi�jPk�fx~Ya;aciYt�h�dGe.¶UaceGÉMfx~Ya�jGn{fxbMnYf
nMiKrsfmdWq3fxrs�GdWfxrsjGi�q3jGe.ega3�xbCjGi{tM�6f.j�fx~Ya�dGbKbMegjPbMe.rsdWf.a��GdPv|nYaWºU�Cr|i{a3dGe ¶ �KÉKs	·wfx~Mega3�x~{jGvst dRq3fxrs�GdWfxrsjPiY�
dGega;n{�.a3t�jPi�dGv|v�nMiKrsf.�3º
S�BEZgÕCIKÖCÛMÕ³>
NcIMBEÖCZgVEIKJ³ÜGIMÖCBE@ Þ D�Õ�>AJC@{ð.ÜGI{@CDG@yQåVEZ�ä�>UN�ÖCJ×LYJ×IUä�J³ä�ÕCDGZgÕ×DG=�VEZ�äp>AN

BEDR>U=cJ�> Þ BEDMQ{NcI·>&NgDG=cVEDGN�IUØ�NgVEÚ�ÖCBT>UZcVEIMJCN�ä�>UN�@×DGNgVEÛMJ×DG@»ZgI�>A@C@C=cDGNgN�ZgÕ×V\N��{ÖCDPNgZgVEIKJyâ��$DGZ.ð
ä9IK=gL{N�ä;DG=cD�DGèKIMBEèMDP@»ÖCNgVEJCÛ
>�NcV\ÚÁÝCBED�ÕCVEB\Bóð.ÜGBEVEÚ Þ VEJCÛ >UBEÛMIK=gVEZgÕCÚ�ZgIÁÝ�DP=.Ø�IK=gÚ Þ IMZgÕÃZgÕ×D
ç,N{<�>AJC@ÃL=N¼<½Ú
>UÝCÝ×V\J×ÛMNRâASÄ'cÜ?Õ�>UÚ�Ý×V\IKJ�)�@×DGÜGI{@CDG=$äp>AN9ÜG=cDR>UZcDG@
ä�VEZgÕ�VEJCVEZcVÀ>ABEB\F&=?>UJ¼ð
@CIMÚ ä9DPV\ÛKÕ{ZgNRâ©S%NgVEJCÛKB\D�Ú�Ö×Z?>UJ{Z$äp>AN�ZgÕCDPJ�NgÝ�>Wä�JCDG@ Þ F,=3>UJC@×IMÚ�BEF
Ý�DG=gZcÖC= Þ VEJCÛÃZgÕ×D
ä9DPV\ÛKÕ{ZgN�IUØ6ZgÕCD&Ü?Õ�>UÚ�Ý×V\IKJ�>UÜGÜPIM=g@×V\J×Û�ZgI�> ® >AÖCNgNcVÀ>AJ�@CVENcZg=gV Þ Ö×ZgVEIMJ
ä�VEZgÕ=" Ú�DW>UJ·>AJC@
VEJCVEZgVT>UBEBEF^"CâEï�èM>U=cVT>UJCÜGDKâ{öxØyZgÕCD�Ú�ÖCZ3>UJ{Z�ä�>UN�> Þ BED�ZgI DGJCÜPIY@×D�èM>UBEÖCDGN�>UN;ä;DGBEBô>ANRQ{IM= Þ DGZ.ð
ZgDG=&ZgÕ�>AJ,ZcÕCD�Ü3Õ�>UÚÁÝCVEIMJyQ{ZcÕCDGJ³ZgÕ×D�Ú�ÖCZ?>AJYZ Þ DPÜR>UÚÁD�Ü3Õ�>AÚ�ÝCVEIMJ»>AJC@Å>ÁJCDPä Ú�Ö×Z?>UJ{Z
äp>AN�NcÝ�>Wä�JCDG@åâ�H6I,DPèM>UBEÖ�>UZcD�ZcÕCD»>UÜGÜGÖ×=?>UÜPF½ä�VEZcÕ½ä�Õ×V\Ü3ÕîèM>UBEÖCDGN�ä;DG=gD
DGJ×ÜGI{@CDG@yQ;ZgÕ×D
NgZc=gVEJCÛMN�ä9DG=cD�@CDPÜGI{@CDG@�ä�VEZcÕ�>�Ý�DP=.Ø�DGÜPZ�JYÖ×Ú�DG=cV\Ü;@CDGÜPIY@×DG=RQC>AJC@�ZgÕCD$NgÖCÚ/N*�YÖ�>U=gDP@�DG=g=cIM=
Þ DPZ.ä9DGDPJ»DGJCÜGI{@CDP=�VEJCÝCÖCZ�>AJC@
@CDGÜGI{@CDP=�IMÖ×ZgÝCÖCZ�ä�>UN�ÜW>UBEÜGÖCBT>UZcDG@yâ
H�ÕCD�èM>ABEÖCDGN�Ü3ÕCIMNcDGJ³ZgI Þ D�DGJ×ÜGI{@CDG@³ä;DG=gD�NcDGBEDGÜGZgDP@ Þ F
Z?>UL{VEJCÛ
>�NcZ?>AÛMDG@ÃBEDR>U=cJCVEJCÛ

>UÝCÝ×=gIY>AÜ3Õ·ß �UágâWö.JCVEZgVT>AB\BEF{QGIKJCBEF�Z.ä9I�èM>AB\Ö×DGNRQD"&>UJC@�"Câ�$CQAä9DG=cD�DGJCÜGI{@CDP@yQC>UJC@�ZcÕCD�J{ÖCÚ Þ DG=
IUØ Þ VEZgN�ZgÕ�>UZ�ÜGIKÖCBE@ Þ D�NcDGJ{Z�ä�>UN�>UÜPÜGIM=c@CVEJCÛMBEF�NcDGZ�ZcI»ïMâ�1$JCÜGD > JCDGZ.ä;IM=gL
ä�>UN�> Þ BEDµZcI
Ý�DP=.Ø�IK=gÚ ZcÕCVEN�Ú·>AÝCÝCVEJCÛ�Q�! Þ V\ZcN�ÜGIKÖCBE@ Þ D�NgDGJ{ZWQyDGJ×ÜGI{@CVEJCÛu"CQ2"×â !�$CQ2"Câ�$Á>UJC@Å"×â  �$Câ×ö.J
ÛMDGJ×DG=?>ABñQK>WØ�ZcDG=B! ´ J{ÖCÚ Þ DP=gN6ÜGIMÖ×B\@ Þ D�NgÖCÜGÜPDGNgNÇØ�ÖCBEBEF�DGJCÜGI{@CDG@ÁVEJYZcI�Æ Þ VEZcNRQUZcÕCD�JCDGZ.ä;IM=cLYN
ä9DP=gD�ÛKV\èKDGJ=! ´EÇ O�èM>UBEÖCDGN�ZcI�DGJCÜPIY@×D�VEJYZcI=��Æ^È�ï#��É Þ VEZ�NgD	�{ÖCDPJCÜGDGNWâwH�ÕCD�èM>A=gVT>UJCÜPD�äp>AN
Ú�I{@CÖCBT>AZgDG@
ZgÕ×=gIMÖ×ÛMÕCIKÖCZ�ZgÕ×D�ÜGIKÖC=gNcD�IAØ9ZgÕCD�NcVEÚ�ÖCBT>UZgVEIKJCNRâ�N{VEÚ�ÖCBT>UZgVEIUJCN�ä;DG=cD�=gÖCJÃØ�IK=



>ÃÚ·>AêYVEÚ ÖCÚ IUØ�ï6"�"EÊ ÛMDGJCDP=?>UZcVEIMJCNWQ9IK=�ÖCJ{ZcV\B�>UBEB�$�ð Þ V\Z�èM>ABEÖCDGN�ÜGIKÖCBE@ Þ D¸DGJCÜGI{@CDG@åâ
��DGZ.ä;IM=cL{N�ä�V\ZcÕ³ïMQ�!CQ�� >UJ×@�$ Õ×V\@×@CDGJ
ÖCJCVEZgN�ä;DG=cD�DGèMIKBEèMDG@yâ

 2¡�  Ë(©�¦E§,¨`©9ªD«
N����$N�ä9DG=cD�ÖCNcDG@½>AN�@CDGÜPIY@×DG=gNWâ6H�ÕCD�Z?>ANgL¸Ø�IM=�ZcÕCD�ZgÕ×DGNgDÁJCDGZ.ä;IM=gL{N äp>AN�ZgÕCDÁV\J{èKDG=gNcD
IUØ6ZgÕCD�DPJCÜGI{@CDG=cNRí�Z?>ANgL
ä�VEZgÕ�ÚÁVEJCIM=;èM>U=cVÀ>AZgVEIMJ×NRâ{ã�>UÜ3Õ»NcZg=gVEJCÛ�Ý×=gDGNcDGJ{ZgDG@ÃZgI�> @CDPÜGI{@CDG=
äp>AN9DPJCÜGBEIMNcDG@,ä�VEZcÕ�NgZ3>U=cZ.ð.IUØTð.NgD	�{ÖCDPJCÜGD�>UJC@
DGJC@¼ðñIAØTðñNcD	�{ÖCDGJCÜPD�VEJCÝCÖ×ZgNRQ�> BEDGÛY>AÜGF�IUØ�ZgÕ×D
Z?>ANgL IM=gVEÛKV\J�>UBEBEF�ÜGIMJ×NgVE@CDG=cDG@ÁØ�IM=�ZcÕCD�DGJCÜGI{@CDP=RâCH�Õ×Dµ>U@×@CVEZgVEIMJ�>ABCVEJCÝCÖCZcN9@×V\@�J×IMZ�>UÝCÝ�DR>U=
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