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...

begin

end process;

FuzzyMain: process

entity FuzzyControllerE is
   port ( in1, in2 : in integer;  out1:  out integer );
end;

procedure EvaluateRule(num : in integer) is
    variable trunc : integer;  -- truncated value
begin
    if (num = 1) then
        trunc := Min(mr1(in1val), mr1(128+in1val));
    elsif (num = 2) then
        trunc := Min(mr2(in2val), mr2(128+in2val)); 
    end if;

    for i in 1 to 128 loop
        if (num = 1) then
            tmr1(i) := Min(trunc, mr1(256+i));
        elsif (num = 2) then 
            tmr2(i) := Min(trunc, mr2(256+i));
        end if;
    end loop;
end;
           
   

variable in1val, in2val : integer;
type mr_array is array (1 to 384) of integer;
variable mr1, mr2: mr_array; -- membership rules 
type tmr_array is array (1 to 128) of integer;
variable tmr1, tmr2: tmr_array; -- truncated memb. rules
...

in1val := in1;  in2val := in2;
EvaluateRule(1);
EvaluateRule(2);
Convolve;
out1 <= ComputeCentroid;
wait until ...
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t ± v8wktRg»j y�stO!;cP�JjIKFEg!;�I¦Þ ½1yÀ^JËoÃ+Ï�PJÁov ì t í&;�I%R�g!;�=^m&RcC!I4]!g^m&RcP��5CEDGJ�C�RcC!I�JcC^<>=!=!IjL t C^<Qm&]3I%I%=
\�<>O!O3IKF�y�TQO^IKJcDq�ÉJ%<MLqLioQ`�DiR.;�I%Rcg!;�=^m5RcC!I4]!g^m r ` r'z�X	S/TUT `�m�g^JcC�RcC^<>R tRz�X ± ^ y5Í� !IKJjg!R�DiPQ=�R�Di\dIdJ%<>=
R�C!I%=�]^I�JjPQ\dO!g!RcIKF�<Qm�e�P>LqLiP>�.m%ç

aKZ



âHã ½8t/yÅr|��½ ì j í g Þ ½ByÅPRp)X�t/y ì j7V|� í�ä ^Rs7���¦yÅr
��½ ì j í ì�a>í

� g Þ ½1yÅPRp+^Rs7�H� ì j í�`
^Js7���¦yÀr
��½ ì j í gIåcæ@ç1è)é�ê@ë]ì´ê
í1î�í SÌ�kïñðqò@ó t1} ± Ã�t1t1Â�w7½	ÉRô ì
õ w7Ã�Ï#v8Â�½	w8yÅr|��½ ì t1}�V
� íäfâHã ½8t/yÅr
��½ ì t1} ± x�v1y í�í�`õ w7Ã�Ï#v8Â�½	w8yÅr|��½ ì t1}�V
� í g¸ö5j1x�y yÅr
��½Íô ì t1} ± j1r@yÅvC÷ Þ ½ByÅ^JËoÃ+Ï�PRÁ�v ì t1} í�± j1rWyÅÊ4r
x�yÅË íWøh`
j1x�y yÀr
��½ g Þ ½1yÅ^RË�Ã�Ï�PJÁ�v ì t1} í�± yÀv Dqe=Þ ½ByÅPJp�^Js7�H� ì t1} ± x�v1y í g:� `

g Þ ½1yÅ^RË�Ã�Ï�PJÁ�v ì t } í�± yÀx PQRcC!I%;���DGm�IQ`
»n=�PQR�C!I%;5��PQ;jF!m%`!<�]^I%C^<MlfD�Pf;	�ºm�Ij !IKJjg!R�DiPQ=�R�D�\6I�IK°fg^<MLGm5R�C!I�]3I%C^<MlQDiPQ;	�²m�Di=hR�I%;c=^<ML/JjPQ\dO!g!Rj<>R�DiPQ=

R�Di\dI�PQ=ÁR�C!I�O^<>;�R�DGJjgELG<>;�m�o!m�R�I%\ JjPQ\dO^Pf=!I%=hR�ìÅÞ ½ByÅPRp)X�t/y ì j7V|� í�í�`�OEL�g^mARcC!I�]^I%C^<MlfDiPQ;	�ºmAJjPQ\d\�g!U
=EDGJ%<>R�DiPQ=äR�Di\dI�ì ^Rsk���¦yÀr
��½ ì j í�í�y�H�C!I�JjPQ\d\�g!=EDGJ%<>R�DiPQ=âR�Di\dIQ`�Di=äR�g!;�=,`�IK°fg^<MLGm�R�C!IAR�Di\dI�m�O^I%=ER
R�;�<Y=^mnerI%;�D�=!��F!<>R�<6<QJj;�Phm�m$<�JcC^<>=!=!IjL�erPQ;$IK<QJ�C�<QJ%JjIKm�m�IKF�PQ]��pIKJjR�ì|õ w7Ã+Ï�v	Â�½8w	yÀr
��½ ì t1})V|� í�í�`EOELig^m&R�C!I
Ij !IKJjg!R�DiPQ=àR�D�\6I�P>e5IK<QJcCà<QJ%JjIKmcm�IKF�Pf]��pIKJjR6ìÅâHã ½8t/yÅr
��½ ì t1} ± x+vBy í�ící�`,\�gELiR�DiOELqD�IKFÜ]ho�R�C!IA=Eg!\4]3I%;�P>e
R�Di\dIKm&IK<QJcC�<QJ%JjIKm�m$P�J%Jjg!;jm�ì t1} ± Ã�t1t1Â�w7½	É í�y.H�C!I4R�D�\6I�m�O^I%=ER�R�;�<>=^mne�I%;�Di=!��F!<>R�<6PvlfI%;´<AJ�C^<Y=!=!IjLÆ`�Di=
R�g!;�=,`3DGm�FEI%R�I%;c\�Di=!IKF�er;cPQ\¡RcC!I�F!<YR�<dRc;�<>=^mne�I%;.R�D�\6I4PYe+R�C!I�]!g^m�R�PA�5CEDGJ�C�R�C!IdJcC^<>=!=!IjLBC^<Qm&]3I%I%=
\�<>O!O3IKF�`^<>=^F�er;cPQ\tR�C!I&]EDiR�U���DGFER�CãìW��Di;�IKmjí#P>e,R�C^<>R�]!g^m%åfDqe#R�C!I.=Eg!\�]^I%;�P>e�]EDiR�m�R�P�]3I.R�;j<>=^mne�I%;�;�IKF
Ij ^JjI%IKF!mAR�C!I�=Eg!\�]^I%;AP>e���Di;�IKm%`�R�C!I%=Ò\�gELiR�DiOELiI�Rc;�<>=^mne�I%;�mA<>;�I�<Qm�m�g!\dIKFÒìp<fm�JjPQ\6O!g!R�IKFä]EoäR�C!I
FfDilQDGmnDiPQ=�íjy�H�C!Id]!g^m�F!<>R�<AR�;j<>=^mne�I%;�R�Di\dI�ì j1x�y yÅr
��½ í.FEI%O^I%=^F!m�PQ=��$C!I%R�C!I%;�R�C!IdJjPQ\6\4g!=EDGJ%<>R�D�=!�
PQ]���IKJjR�m5<Y;�I.Pf=�R�C!I�m�<Y\dI�JjPQ\dO3PQ=!I%=hRMy

�#óÆò 
�ùÆýYú��^ýQö
��I�=!P>�¡Rcg!;�=ÁPQg!;�<>R�RcI%=hR�DiPQ=×R�PäJjPQ\dO!g!R�Di=!�äR�C!I�;�<>RcI�<>RA�5CEDGJ�CÒ]EDiR�m�<>;cI�Rc;�<>=^mne�I%;�;�IKFÜPvlfI%;�<
O^<>;�R�DwJjgELG<>;&J�C^<>=!=!IjL,PQ;�P>lQI%;5<�O^<Y;�R�DGJjgELG<>;5]!g^m%y�TQg^JcC�<�;�<>R�I$DGm5J%<MLqLiIKF�<�]ED�Rc;�<>R�IQyBH�C!I.]EDiR�;�<YR�I.PYe/<
JcC^<>=!=!IjLÉJ%<>=�]3I.JjPQ\dO!g!RcIKF�<Qm�R�C!I�=hg!\�]3I%;#P>e^]EDiR�m�R�;�<>=^mperI%;�;cIKF�FEg!;�Di=!��<�m�R�<Y;�R�U�R�PQU��^=EDGm�C�Ij �IKJjg!R�D�Pf=
P>e#R�C!I�m�PQg!;jJjI�]^I%C^<MlQDiPQ;MyB��I�\A<>?QI�g^m�I�P>e�R�C!IHâ�ã ½	t/yÀr
��½ ì j í�O!;�P!JjIKFEg!;�I4FEIj�^=!IKF�<>]3P>lQIQy#³#DiR�;j<>R�I
P>eB<dJcC^<>=!=!IjL/J%<>=�R�C!I%=�]^I�JjPQ\dO!g!R�IKF�<Qm+erP>LqLiP>�.m%ç

^JËoÃ+Ï�PRr@yÅw7Ã�yÅ½ ì t í g t ± Ã+t1t1Â�w7½	ÉÍô�t ± j1rWyÅv
âHã ½	t/yÀr
��½ ì t ± v	w7t í ìp_Eí

»n=�PQR�C!I%;���PQ;jF!m%`5R�C!I�JcC^<>=!=!IjL
�ºm�]EDiR�;j<>R�I�DGm�RcC!I�=Eg!\�]^I%;�P>e4]EDiR�mÝR�;�<>=^mne�I%;�;�IKF×O3I%;�JcC^<>=!=!IjL
<QJ%JjIKm�m9\�gEL�R�D�OELqDiIKFâ]Eo�R�C!Id=Eg!\�]^I%;�P>e�m�g^JcCà<QJ%JjIKmcm�IKm�FEg!;�Di=!��<�m�R�<>;�RcU�R�PQU��^=EDGm�C�Ij �IKJjg!R�D�Pf=àP>e�R�C!I
JcC^<>=!=!IjL
�ºm.m�PQg!;�JjI�]3I%C^<MlQDiPQ;K`3FfD�lfDGFEIKF�]Eo�R�C!I�RcPQR�<ML,Ij !IKJjg!R�DiPQ=�R�Di\dI�P>e#R�C^<>R5]3I%C^<KlfDiPQ;Ky'M5PfR�I�R�C^<>R
R�C!I�Ij !IKJjg!R�DiPQ=�R�Di\dI&DGm5JjPQ\6O!g!R�IKF�<Qm�FEIKm�Jj;�Di]^IKF�IK<>;�LÚDiI%;K`��5C!I%;�I���I´JjPf=^mnDGFEI%;�IKF�]3PQR�CAR�C!I&Di=hR�I%;c=^<ML
JjPQ\dO!g!Rj<>R�DiPQ=�R�Di\dI�<Qm��+IjLqLB<Qm�R�C!I4JjPf\d\�g!=EDwJ%<YR�DiPQ=�R�Di\dIQy

H�C!IB]EDiR�;�<>RcIBP>eÉ<$]!g^m#J%<>=�]3I5JjPQ\dO!g!R�IKF�<Qm7R�C!I+m�g!\ØP>e�RcC^<>R�]!g^mB�vJcC^<>=!=!IjL^]EDiR�;�<>RcIKm%`v<fm�e�P>LqLiPv�&m%ç

PRÁ�v	PRr@yÀwkÃ�yÅ½ ì r í g�ùæ|è u!ú î ^JËoÃ+Ï�PJrWyÅw7Ã�yÅ½
ì t í ìpµEí

aQa



û�PQ;cI.m�PQO!CEDGm�R�DGJ%<>RcIKFA]ED�Rc;�<>R�I�IKm�R�D�\A<>R�DiPQ=AIK°Qg^<>R�D�Pf=^m5J%<>=A]^I&e�PQ;�\�gELG<>R�IKF6R�P�R�<Y?QI5Di=ER�Pd<QJ%JjPQg!=ER
R�C!I�\�<M EDi\�g!\ ]EDiR�;�<>RcIßJ%<YO^<QJcDiRpoÒP>ed<â]!g^m%y�»W=¶m�g^JcC�R�IKJcC!=EDG°Qg!IKmz`&Dqe�RcC!I�]EDiR�;�<>R�I�J%<>O^<fJcD�R�oÜDwm
Ij ^JjI%IKFEIKF�`QR�C!I%=���IB=!I%IKF�R�P�mnLiP>�	FEP>�5=�R�C!IBR�;j<>=^mne�I%;�m%y�:�PQ;�e�g!;�R�C!I%;BFEI%R�<vDÚLGm�PQ=�\dPQ;�I�m�PQO!CEDGm�R�DGJ%<>RcIKF
]EDiR�;�<>RcI�IKm�R�Di\�<>R�DiPQ=�R�IKJcC!=EDw°fg!IKm$R�C^<>R.FEI%;�DilQI�R�C!IjDi;�Di=EerPf;�\�<>R�DiPQ=Ýer;cPQ\ÂThÀ�»p:�`�m�I%Iß¯º_8°Wy

�#ó!� ²#ÿ���ý1º���úQö-ü����Éú�·´º���úQöK�Éü�·Øû�ö^û¸ÿ,ú7¥Áþ>ù
ý!ö
H�C!IAR�<Qm�?!m�PYe.IKm�R�Di\�<>R�D�=!��R�C!I�m�P>e�R��5<>;�IdmnDi¿%Ide�PQ;d<�m�R�<>=^F!<>;�FãO!;�P!JjIKm�m�PQ;�JjPQ\dO3PQ=!I%=hRM`#R�C!IAC^<>;�FEU
�5<>;�I�mnDi¿%I�e�PQ;´<6Jjg^m�R�PQ\ÂO!;�P!JjIKm�m�PQ;�JjPQ\dO3PQ=!I%=hRM`É<>=^FÝR�C!I�\6I%\dPQ;�o�mnDi¿%I�e�PQ;.<Am�R�<>=^F!<>;jF�\dI%\dPf;�o
JjPQ\dO3PQ=!I%=ER.<>;�I&IKm�m�I%=ER�DG<MLqLio�R�C!I�m�<>\dI&�5C!I%=��+I&g^m�I�R�C!I�mpD�¿%I���IjDi�QCER�m5FEIj�^=!IKF�<>]^P>lQIQy#ÍB<fJ�C�R�<fm�?
;�IK°fgEDi;�IKm.<fF!FfD�=!��RcC!I�<>O!O!;�PQO!;�DG<>RcI���IjDi�QChR$P>e/IK<fJ�CÝerg!=^JjR�DiPQ=^<vL/PQ]��pIKJjR�e�PQ;5RcC!I�O^<>;�R�DwJjgELG<>;�JjPQ\dO3PQU
=!I%=ER5R�ohO3IQyBH�C!Phm�I���IjDi�QCER�m�C^<MlQI�<MLi;�IK<QFEoA]^I%I%=�JjPQ\dO!g!R�IKF�<>=^F�<Qm�m�P!JcDG<>R�IKFA��DiR�C�IK<fJ�C�PQ]��pIKJjR�e�PQ;
IK<QJcC�O^PhmcmnDi]EL�IdJjPQ\6O^PQ=!I%=ER.R�oEO^IQ`!m�PdPf=EL�oALiPEPQ?Eg!O^m.<>;cI�=!IKJjIKm�m�<>;�oQy

�ãI�g^m�I�<�O!;�P!JjIKFEg!;�I�Þ ½1yÀPJp�þÿr|¿)½ ì j1poV
�o� í�`,�5CEDGJcCâ�^=^F!m�R�C!I v8r
¿)½8} Di=äR�C!I j1p ± v	r|¿)½ ¾@r|v1y e�PQ;
�5CEDGJcC v8r
¿)½8} ± t1sk�H� IK°Qg^<vLwm�R�C!I6�>DilQI%=àO!;cP�JjIKm�m�PQ;�PQ;�\dI%\6PQ;�o �o� `/<Y=^F�R�C!I%=â;�I%R�g!;c=^m v	r|¿)½	} ± p�Ã�¾ y
H�C!I5mnDi¿%I�P>e�<$O!;�P!JjIKm�m�PQ;BJjPf\dO^PQ=!I%=ER � PQ;/<$\dI%\dPf;�o�JjPQ\dO3PQ=!I%=hR � DGm�R�C!I%=dJjPQ\dO!g!RcIKF4<fm�e�P>LqLiPv�&m%ç

þ´r
¿)½ ì � í g ùò�� � è�� ú ì��
Þ ½1yÀPJp�þÿr
¿�½ ì j1p8u
V|� í ìWX!í

þÿr
¿�½ ì � í g ù
� � è�� ú �

Þ ½1yÀPJp�þÿr
¿�½ ì p8uÀVE� í ìpuEí

H�C!I%;�IjerPf;�IQ`EDqe � DGm&<dm�R�<Y=^F!<>;�F�O!;cP�JjIKm�m�PQ;K`!R�C!I%=�R�C!I4mpD�¿%IKm&]3IjDi=!��m�g!\d\dIKF�JjPQ;�;�IKm�O3PQ=^F�RcPdR�C!I
=Eg!\4]3I%;5P>e#]hoER�IKm�e�PQ;�IK<QJcC�]^I%C^<MlfD�Pf;.PQ;�l><>;�DG<>]ELiI��5C!I%=�JjPQ\dOEDqLiIKFÝD�=ER�PdRcC^<>R�O!;�P�JjIKmcm�PQ;	�ºm�Di=^m�R�;cg^JjU
R�DiPQ=àm�I%RKyd»Æe � DGm4<�Jjg^m�R�PQ\èO!;cP�JjIKm�m�PQ;4JjPQ\6O^PQ=!I%=ERK`�R�C!I%=�R�C!IAmnDi¿%IKm�]3IjDi=!�ßm�g!\d\dIKFâJjPQ;�;�IKm�O3PQ=^F
R�PdRcC!I�=Eg!\4]3I%;.PYe/�h<YR�IKm�PQ;5Rc;�<>=^mnDGm�R�Pf;�m�e�PQ;5IK<QJcC�]3I%C^<KlfDiPQ;&PQ;5lv<Y;�DG<>]ELiI4�$C!I%=�m�oE=hRcC!IKmnDi¿%IKF�g^mpD�=!�
R�C^<>R5JjPQ\6O^PQ=!I%=ER	�ºm�R�IKJcC!=!P>LiPQ�Qo6LqD�]!;j<>;�oQyB:�PQ;�R�C!I�J%<Qm�I&P>e/<�\6I%\dPQ;�o � `ER�C!I�mnDi¿%IKm$]^IjDi=!��m�g!\d\dIKF
JjPQ;�;cIKm�O^PQ=^FßR�P�R�C!Id=Eg!\�]^I%;�PYe+��PQ;�F!m$e�PQ;�IK<QJcC�lv<Y;�DG<>]ELiI��5C!I%=ã\�<>O!O^IKFßR�P�R�C^<>R�\dI%\6PQ;�oQyAìWs�m
\dI%=ER�DiPQ=!IKF�IK<Y;�LqD�I%;M`^��I�J%<>=�<MLGm�Pdg^m�I�<�\dPQ;�I�m�PQO!CEDGm�R�DGJ%<>R�IKFÝR�IKJ�C!=EDG°fg!I�erPQ;$IKm�R�Di\�<>R�Di=!�AC^<>;�FE�5<>;�I
mnDi¿%I>í�y

�#ó!§ µ
	��
»�¼f½�DGm5RcC!I�=Eg!\4]3I%;.PYe/��Di;�IKm&Jj;�PhmcmnDi=!��R�C!I�]3PQg!=^F!<>;�o�PYe+<dm�o!m�R�I%\¡JjPQ\6O^PQ=!I%=ERKy�H�CEDGm&=hg!\�]^I%;�Dwm
g^m�g^<MLqLio�;cIjL�I%l><>=ER�erPf;5s�TQ»cS+m%y

X Z ì � í g ùu ç èÓî�
1ë]ì�
 ï ê ïÀð � ó r
}
± j1r@yÀÊfr|x)yÀË ìp[Eí

aK_



^JÁ�yÅPRÁ�v	½8v ì � í �$X�VEr } z<^JÁ�yÀPJÁov	½	v ì � í�Dq�
r
}���^RÁ�yÀ^JË�Ã�Ï�v ì � íf�gI� `

^JÁ�yÅ^RË�Ã�Ï#v ì � í �L^RVEt1T�z<^JÁ�yÀ^JËoÃ+Ï�v ì � í#Dq�
t1T ± v	w7t4zß� <Y=^F�=!PQR t1T ± x�v1y'zß� Pf;
t1T ± x�v1y'zß� <>=^FA=!PQR t1T ± v	w7t4zß�

»n=äPQR�C!I%;d��PQ;jF!m%`#R�C!I�=Eg!\�]^I%;dP>e&��Di;�IKmdJj;�PhmcmnDi=!�	<�JjPQ\dO3PQ=!I%=ERd]^PQg!=^F!<Y;�oâDGm�IK°Qg^<vL.R�P�R�C!I
R�PQRj<ML�]EDiR���DGFER�C�P>e/RcC!I4]!g^m�IKm5R�C^<YR´Jj;�PEm�m5RcC^<>R5]^Pfg!=^F!<>;�oQy�H�C!I�]!g^m�IKm&R�C^<>R.Jj;�PEm�m5RcC^<>R5]^Pfg!=^F!<>;�o
ì ^RÁ�yÅPRÁ�v8½	v ì � í�í´<Y;�IdR�C!Phm�IdR�C^<>R&Di\dOELiI%\dI%=ERd<>R�LiIK<Qm�R�PQ=!I�JcC^<>=!=!IjL+RcC^<>R4Jj;�PEm�m�IKm�RcC!Id]^PQg!=^F!<Y;�oQy
H�C!IdJcC^<>=!=!IjLGm�R�C^<>R�Jj;�Phmcm&R�C^<>R&]^PQg!=^F!<>;co�ì ^RÁ�yÅ^RË�Ã�Ï�v ì � ící�<>;cI4RcC!Phm�I�RcC^<>R�JjPQ=!=!IKJjR�<6]^I%C^<MlQDiPQ;
PQ;5l><>;�DG<>]ELiI�PYe�JjPQ\6O^PQ=!I%=ER � ��DiR�C�<>=!PQR�C!I%;$]^I%C^<MlQDiPQ;M`!lv<>;�Dw<Y]EL�I�PQ;�O3PQ;�R5=!PQR�D�=�JjPQ\dO3PQ=!I%=hR � y

� � �$ ����,��*��¶�&'��

H�C!I%;�I�<>;�I�m�I%lQI%;j<ML+;�IKm�IK<>;�JcCàIj�,PQ;�Rjm�R�C^<>R9erP!Jjg^m�PQ=âO^I%;�erPQ;c\�Di=!�ßm�o�m�RcI%\ FEIKmpD��f=äR�<Qm�?!m%y�TQI%lQI%;j<ML
Ij�,PQ;�R�m�C^<KlfI�e�P�Jjg^m�IKF�PQ=�O^<>;�R�DiR�DiPQ=EDi=!�Ýerg!=^JjR�DiPQ=^<vLÚDiR�o�<Y\dPQ=!��<dC^<>;jFE��<Y;�I>¼vm�P>e�R��5<>;�I�<>;�JcCED�RcIKJjR�g!;�I
¯ºµE`,X3`,u!`�[!`�¹E`�¾E`�V!`�aKZE`BaQa>`�aK_E`BaKµ7°�e�PQ;�O^<>;�R�DiR�DiPQ=EDi=!��erg!=^JjR�D�Pf=^<MLqD�R�oà<Y\dPQ=!��C^<>;�FE�5<>;cId\dP!FEgEL�IKm
¯ia%X!`QaMu!`QaK[E`Qa>¹E`QaK¾E`QaKV!`M_QZE`K_!aQ`K_f_h`M_Qµ7°W`je�PQ;,O^<Y;�R�DiR�DiPQ=EDi=!�&erg!=^JjR�D�Pf=^<MLqD�R�o�<>\6PQ=!�5\�gELiR�DiOEL�I�O!;�P!JjIKm�m�Pf;�m
¯º_>X7°W`#<>=^Fãe�PQ;�R�;�<>=^mne�PQ;�\A<>R�DiPQ=àFEg!;�Di=!�àm�o�m�RcI%\0FEIKmnDi�Q=�¯º_fuh`#_Q[8°Wy�û�<>=Eo�P>e5R�C!IKm�I�Ij�,PQ;�Rjm�g^m�I�<>=
Di=hRcI%;�\dIKFfDG<>R�I�e�PQ;�\A<>R�Di=hR�I%=^FEIKF�R�P�Ij �O3Phm�I.JjPf=hR�;cP>LÉ<>=^F�F!<>R�<�FEI%O3I%=^FEI%=^JcD�IKm$]^I%R���I%I%=��^=!I%U��Q;j<MDi=!IKF
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