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Â�	sw+� ¼ÚôxX'k'YQIÌWXI=MOE�D$FASQBTDXI=M Ü E	UCDXM f F_E`k
@8D=Y

Ü E�D=SQSQFA?_E`K�UOIÌE8?_UVBQE;M
klE8U
ÐpEyI Ü UOD=?_Y�UVBQEy[ÙIdF_FAI�Ð1?AYQP/UtÐpIÌklUOD�UOE;k;ô



Ä V$÷�z;Y¢¸äº�	_w;� ¼�ÆSÂ 	sw+� ¼>½p	_w;� ¼�½
A
Â�	_w;� ¼�½�Â�	_w;� ¼�À

Ä V$÷"|pY¢¸äº�	_w;� ¼�ÆSÂ 	sw+� ¼>½p	_w;� ¼�½
A
Â�	_w;� ¼�½p	_w;� ¼UÆTÌ

A
Â�	sw+� ¼>½p	_w;� ¼�½�Ì

A
Â�	_w;� ¼�À

G*EXD$STSQF_h#UOBQE+UOD Ü F_E`D f D=F_PdI=MO?sUOBQW2UVIiE;Dd@CBoI$[cUOBQE;kVEXktUCD�UVE`k8ô�GjE Ü E;P=?AYgÐ1?_UVBßktUCD�UVE
÷�z�ôdM�UÌ@	IdYZUOD$?AYTk�UVBQE#D$PdE8YZU+D�UOI=WÌk~ºo	sw+� ¼>½�Â�	_w;� ¼�ÀZ|]D=YTK�kVIoUOI*@	IdYTklUVM f @aU�UOBQES£§z
k f @8@	E`kVkVI=MCkpI$[<÷�z'Ð×Ey@8I=YTklUVM f @	UpUOBQEU�×n^ÑÈUOD Ü F_E`D f [ÙIdM§º�	_w;� ¼�½�Â�	sw+� ¼>½ ¼�½�Â/¼�ÀZô<X'SNÑ
SQFAhZ?AYQP�UVBQEÌD=F_SQB�D�M f F_E/[ÙIdM UVI ¼jÐpE/I Ü UCD$?AYN¼ÔD$Y�K�Ì ¼jD=YTK�UOB f kyI Ü UCD$?AY
UVBQEy[ÙIdF_FAI�Ð1?AYQP/kVE	U
I=[H[ÙIdMVW f FAD=E=ô

º�	_w;� ¼�½�Â�	sw+� ¼>½ ¼�½�Â/¼�½$¼�½jÌ ¼�À
X'k
UVBQ?Lk7kVE	UbI$[�[ÙIdMVW f FAD=E�?Ak7YQI=U'SQMOI=S�E8M'?_U7?LkbKNE8FAE	UOE;KÇô'z'E	�JU;|Ç@8I=YTkV?AKQE8MO?_YQPXUOBQE�UOE8W/Ñ
S�IdMOD=F�E	�NSTD=YTkl?AI=Y*I$[t÷�z/D=kbUVBTE8MOE�D$MOE/YTIiYTE	�JUlÑÈUV?AWXEX[ÙI=MOW f FLD$EXYQI�dZÑ�k f @;@	E`kVkVI=MCk7D=MVE
@	MOE;D$UVE;Kvô/ó!B f k�klUOD$UVE�÷�z+?AkbUOBQEÌMVE`k f FsU�I$[pUVBQEÌE8�NSTD$YTkV?AI=YgSTBTD=kVE=ôÌR f MV?AYQP�@	IdYZUVMCD=@aÑ
UV?AI=Y#Ð×EykVE8EyUOBTD�U�Â�	_w;� ¼�?Lk
D/W/E;W Ü E8M
I=[ Ä V$÷�z;Y Ü f U
UVBTE8MOEb?Lk1YQI�£8zbk f @8@8E;kOklIdM×I=[A÷�z
@	IdYdUCD$?AYQ?AYQP[Â/¼Úôcó!B f k-÷�z'?Ak
KQE8FAE	UVE`K#D$YTKiD$Y#E8WXSNUth�ktUOM f @	U f MOEy?Ak
MVE8U f MOYQE;Kvô

z'E	�JU7Ð×E�D=SQSQFAh
UOBQE�UCD Ü FAE;D f D$FAP=I=MO?_UVBQW UVI4÷"|=ô'��?_MCktU7ÐpE�D$UlUOE8WXSNUbUVI
@8I=YTklUVM f @aU
Ü E;F_?AE	[×k f @;@	E`kVkVI=MCk1[ÙIdM§÷"|$ô8X7k Ä V$÷"|pY7@	IdYZUOD$?AYTk
UVBQEXD$PdE8YZU7WXINKQD$FA?_UV?AE;k`º�	_w;� ¼�½"	sw+� ¼�À
ÐpE1@8I=YTklUVM f @aU�UOBQE-�!n^Ñ¤UCD Ü FAE;D f [ÙI=Mtº�	_w;� ¼�½p	_w;� ¼�½ ¼�½$¼�Àdô9X
SQSTF_hJ?AYQP�UVBTE
D$FASQBTDyM f F_E
[ÙI=M UVI ¼#Ð×EyI Ü UCD$?AY�UOBQE�klUOD�UOEU÷l¶yFLD Ü E8FAFAE;KiD=k×[ÙI=FAFAI�Ð
k

Ä V�÷ ¶ Y¢¸äº�	_w;� ¼�½p	_w;� ¼�½ ¼�½$¼�½�Ì ¼�À
D$YTK
D=KQKKV$÷"|j½�÷ ¶ YcUVI[£§z�ôcR f MO?AYQP�UOE8WXS�I=MCD$F�E	�NSTD$Y�kl?AI=Yv|JD^�×n^ÑÈUOD Ü F_E`D f ?Lk×P=E8YTE8MCD�UVE`K
[ÙI=M7UVBQEÌkVE	U§¦�ÿ`ka�;V Ä V$÷ | YßY-¸òº

A
Â�	sw+� ¼�Àdô�ó!BQE8MOEXD$MOE�UtÐ×I
SQMOI=S�E8M§�×n^ÑÈUOD Ü F_E`D f �Ç|ÇD$Y�K

UVB f k×UtÐ×IÌktUCD�UVE`k1D$MOE�@	MOE;D�UOE;KÇ|�÷l·�D=YTK4÷`ºj³
Ä V�÷�·�YÈ¸ º

A
Â�	_w;� ¼�½�Â�	sw+� ¼�À

Ä V�÷lº"YÈ¸ º
A
Â�	_w;� ¼�½"	sw+� ¼�ÆØÌ

A
Â�	sw+� ¼>½p	_w;� ¼�½�Ì

A
Â�	_w;� ¼�À

ó!BQE'D=MO@;k-V$÷ | ½�÷l·"Y^D$YTKFV�÷ | ½�÷`º"YcD$MOE'DdKQKNE;K/UOI�d}ô^npI=YZUV?AY f ?AYQP�SQMOIN@	E;kOkV?_YQP�Ð1?_UVB4÷l¶'ÐpE
BTD�r=EU÷`¶�D=k1D=Y
£ z k f @;@	E;kOkVI=M!I$[]?sUCklE;Fs[cD=YTK#D=KQKWV$÷`¶j½�÷`¶pY×UOI�£ z ôpó!BQE�dik f @8@	E`kVkVI=M!I=[
÷`¶7?Lkt�!nÓUOD Ü FAE;D f [ÙI=MOWXE;K�[ÙMOI=Wò¦�ÿ`ka�;V Ä V�÷l¶"Y'Yx¸ º ¼�ÀyUVBTD$U!?Lk!UOBQE�ktUCD�UOE8÷`»

Ä V�÷l»"Y¢¸ º ¼�½$¼�½jÌ ¼�À
klI ÐpEgDdKQK V�÷l¶�½�÷`»"YXUVI�d}ô�z
E8�JU�Ð×EgSQMOIN@	E;kOkN÷l·=ô M�U#@8I=YZUOD=?_Y�k�D�YQE;PdD$UVE;K D=P=E;YdU
WXIJKTD$FA?sUthd|=D$YTK+klI�D)�×n^ÑÈUOD Ü F_E`D f ?Ak]PdE8YQE;MOD$UVE;K�[ÙI=M]UVBTE!kVE	U�º�Â�	sw+� ¼>½�Â/¼�À!Ð1BQ?L@CB+MOE;k f F_UOk
?_Y�DXkV?_YQPdF_E8�!n^Ñ¤UCD Ü FAE;D f ô9X klUOD$UVE�÷`¼y?Lk1@	MOE;D�UOE;KÇ|NFLD Ü E8FAFAE;K�³

Ä V�÷`¼pY¢¸äº�Â�	_w;� ¼�½�Â/¼�À�¿
ó!BQEcD$MC@�V$÷l·�½�÷`¼pY}?LkHDdKQKNE`K'UOIt£ z ôÚóÚE8WXS�I=MCD$F�E8�JS�D$YTkV?_IdY Ü E;P=?AYTk Ü f U>¦�ÿlkm�;V Ä V$÷l·�YßY¢¸|�
klI8÷l·!BTD=k]YQI�d�k f @;@	E;kOkVI=MCk8ôÚ{JUOD�UOE-÷`ºp?Lk�UVBTE8YXSQMOIJ@8E;kOklE`K�P�?_U^@	I=YZUCD$?AYTkÚUVBQE
D=P=E8YZU�D�UOI=W
	sw+� ¼ÌkVIyUVBQEt�!n^Ñ¤UCD Ü FAE;D f ?Lkc@8I=YTklUVM f @aUOE;K�[ÙI=M�ºo	sw+� ¼>½H¼�Àd|$D$Y�K/DyYTE8Ð ktUCD�UVE-÷`½!?Lkc@	MOE;D$UVE`K

Ä V$÷`½pYx¸ º�	_w;� ¼�½$¼�À
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s2
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s4
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s3

[]p, p, o[]p

s6

¬[1]p, ¬p

s7

<>¬[1]p, [1]p^o<>¬[1]p, [1]p, o<>¬[1]p

[1]p, p

s8

s5

n

n
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R1

R1

R1

R1

n

R1

n
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��?_P f MOE��{³�ó!BQE�{ZUVM f @	U f MOE8�1E	U f MVYTE;K�[ÙI=M
\c�ND=WXSQF_EU\

D$YTK
V�÷ º ½�÷ ½ Y�?Lk^D=KTKNE;K/UOI�£§z�ô�óHE;W/S�I=MCD$F�E	�NSTD=YTkl?AI=Y Ü E8Pd?_YTk;| Ü f Ux¦�ÿ`ka�;V Ä V�÷ º Y'Y�U f MOYTk
I f U'UVI Ü E�UOBQE+kOD$WXE�Ddkt¦�ÿ`ka�;V Ä V$÷"|"Y'Ya|ÇD=YTK�klI�D$MC@8kUV�÷ º ½�÷ · Y1D$YTKTV$÷ º ½�÷ º Y
D=MVE�DdKQKNE`K
UVITd}ô

{JUOD�UOE`÷ » ?Ak
UVBQE;Y�SQMOIJ@8E;kOklE`KÇôxM�U'@8I=YZUOD=?_Y�k1YQI�D$PdE8YZU
WXINKQD$FA?sUO?_E`k
kVIÌYQI�E;KQP=E;k1D=MVE
D=KQKQE;KiUVIb£§z$ôtX'k
[ÙI=M
UOE8WXS�I=MCD$FÚk f @;@	E;kOkVI=MCk�¦�ÿ`ka�;V Ä V$÷ » YßY�¸ ¦�ÿlkm�;V Ä V$÷ ¶ YßY�¸ º ¼�À
klI7UVBTE?d+k f @;@	E`kVkVI=MÚUVIU÷ » ?AkÚUVBTE
kVD=W/E!D=kÚ[ÙIdMA÷ ¶ |$?¤ô E=ô�?_UOkVE8F_[ÇD$YTKbV$÷ » ½�÷ » YÚ?Ak�DdKQKNE`K�UVI�d}ô
{ZUOD$UVE`k�÷ ¼ D$YTK4÷ ½ E;Dd@CB
D$MOE Ü E8FA?_E8[�k f @8@8E;kOklIdMOk^I$[ÇUOBQE8WÌkVE8FAr=E;k×D$Y�K�BTD�rdE
YQI+UVE8WXS�I=MCD$F
k f @8@	E`kVkVI=MCk1kVIdV$÷ ¼ ½�÷ ¼ Y
D=YTKØV�÷ ½ ½�÷ ½ Y'D$MOE�D=KQKQE;K#UOIN£§z�ó!BQE8MOE�D=MVE�YQI�[ f MlUOBQE8MyklUOD�UOE;k
UVI Ü EbSQMOIJ@8E;kOklE`KÇ|JD$YTK�klI�UVBQEyktUOM f @aU f MVE7E	�NSTD$Y�kl?AI=Y
klUOD=P=E1m�YQ?AkVBQE`k8|ND$Y�K
@	IdYZUVMCD=@aUO?_IdY
Ü E;P=?AYTkp³ÌYQI*klUOD$UVE;k/@8D=Y Ü E�KNE;F_E8UVE;K�klIgUVBQE#klUVM f @aU f MVE
MVE8U f MOYQE;K�?Ak/D=k�[ÙI=FAF_I�Ð
kbV�kVE8E
��?_P f MVE���Yaô

Ä V�÷"|pY ¸ º�	_w;� ¼�Æ4Â 	sw+� ¼>½p	_w;� ¼�½
A
Â�	sw+� ¼>½p	_w;� ¼�ÆØÌ

A
Â�	_w;� ¼�½"	sw+� ¼>½�Ì

A
Â�	sw+� ¼�À

Ä V�÷ ¶ Y ¸ º�	_w;� ¼�½p	_w;� ¼�½ ¼�½$¼�½�Ì ¼�À
Ä V�÷ · Y ¸ º

A
Â�	_w;� ¼�½�Â�	sw+� ¼�À

Ä V�÷`ºpY ¸ º
A
Â�	_w;� ¼�½"	sw+� ¼�ÆØÌ

A
Â�	_w;� ¼�½p	_w;� ¼�½�Ì

A
Â�	_w;� ¼�À

Ä V�÷`»pY ¸ º ¼�½$¼�½jÌ ¼�À
Ä V�÷`¼pY ¸ º�Â�	_w;� ¼�½�Â/¼�À
Ä V�÷`½pY ¸ º�	_w;� ¼�½H¼�À
£ z ¸ º�V$÷ | ½�÷`¶pY;½pV$÷`¶�½�÷`¶pY;½pV�÷�·�½�÷`¼pY;½pV�÷lº�½�÷`½"Y�½pV�÷`¼j½�÷l¼"Y�½"V$÷`½�½�÷l½�Y�Àd ¸ º�V$÷ | ½�÷`ºpY;½pV$÷ | ½�÷l·"Y;½pV�÷l¶j½�÷`»pY;½pV�÷lº�½�÷l·�Y�½pV�÷`ºj½�÷lº"Y�½"V$÷`»�½�÷l»�Y�À



X'k/UOBQE8MOE�?AkÌDßklUOD$UVEØV$÷ | YXk f @CB�UVB�D�UdVHa�Y
× Ä V$÷ | Y	|p?_U�W f klU Ü E#UVBTD$U
V$a�Y/?Lk Æ�Ä Å
kVD$UV?Lktm�D Ü FAE=|N?AWXSQF_hJ?AYQPXUVB�D�U�VH��Y!?Lk1YQI$U Æ+Ä Å r�D=F_?LKÇ|�D$YTK�UVB f k1UVBQE�kO@CBQE8WÌDSV��jY×?Ak
YQI$U
Æ�ÄpÅ r�D$FA?AKvô

óÚI�kVBQI�Ð�UVBTD$U)V��jY]?Lk Æ�ÄpÅ kVD$UV?Lktm�D Ü FAE=|=Ð×E
SQMOI�r=E!UOBTD�U§VH��Y]?Ak Æ�ÄpÅ kOD�UO?Aklm�D Ü F_Edô>M�Y
UVBQE+?_YZUOE8MOE;klUOk
I=[ Ü MOE8rJ?sUthd|�Ð×E+kVBTD=F_FÚYQI$UbP=?Ar=E�KNE8UOD=?_FLk'I=[�UVBQE/@	IdYTktUOM f @aUV?AI=YHô-M�YTklUVE`D=KÇ|
ÐpEbklB�D$FAF}kV?AW/STF_hÌYQI=UVE7UVBTD$U!UVBQEbE	�NSTD=YTkl?AI=Y�ktUCD$P=E7I$[HIdYQEbI$[vUOBQE8�×n^ÑÈUOD Ü F_E`D f �XI$[ V$��Y
UVE;MVWX?AYTD�UOE;k1D�[¿UOE8M1PdE8YQE;MOD$UV?AYQP�UOBQEy[ÙI=FAFAI�Ð1?_YQPÌklUVM f @aU f MOE=ô

Ä V$÷ z Y ¸ º�	_w;� ¼bÇ 	_w;� ¼�½�Â�	sw+� ¼�À
Ä V$÷ | Y ¸ º�Â�	_w;� ¼�½

A
Â/¼>½�Â/¼�À

Ä V$÷ ¶ Y ¸ º�Â�	_w;� ¼�½
A
Â/¼>½H¼`ÆØÌ

A
Â/¼�½$¼�½jÌ

A
Â/¼�À

Ä V$÷ · Y ¸ º
A
Â/¼�½�Â/¼�À

Ä V$÷ º Y ¸ º
A
Â/¼�½$¼�ÆTÌ

A
Â/¼>½H¼�½jÌ

A
Â/¼�À

£§z ¸ º�V�÷�z�½�÷"|"Y�½pV�÷�z�½�÷ ¶ Y�½pV�÷"|j½�÷p|"Y�½"V$÷"|j½�÷ ¶ Y�½"V$÷ ¶ ½�÷"|"Y;½pV$÷ ¶ ½�÷ ¶ Y�Àd ¸ º�V�÷ ¶ ½�÷ · Y�½pV�÷ ¶ ½�÷ º Y�½pV�÷ º ½�÷ · Y�½"V$÷ º ½�÷ º Y�À
z
I#ktUCD�UOE;k7?_Y*UVBQEXklUVM f @aU f MVEXD$MOE�MOE8WXI�rdE;KoK f MV?AYQP�@8I=YZUVMCD=@	UV?AI=Yv|ÇD=YTKgDdk'UOBQE8MOE�?Lk�D�U
F_E`D=klUbIdYQEXktUCD�UVE
V�÷�z+Yb@	I=YZUCD$?AYQ?_YTP�V$��Y^VÙMOE;@;D$FAFÚUOBTD�U�Ð×E+B�D�r=E/YQI$UyE	�NSTD=YTKNE;KjD$FAFA�×n^Ñ
UOD Ü F_E`D f �XP=E;YQE8MCD�UOE;K/[ÙMOI=WýVH��Y'Ya|J?_UpW f ktU Ü E'UVBTD$U§V$��Yc?Ak Æ�Ä^Å kOD�UO?Aklm�D Ü F_Ed|ZD=YTKXBQE;YT@	E
V��jY^?Lk Æ+Ä Å kOD�UO?Aklm�D Ü F_Edô

µ-Û�i�«¬g9h$n
ö
M�YjUVBQE�kVSQ?AMV?_U�I$[1\��QD$WXSQFAE�\N|ÚÐpE�kVBTD$FAF f kVEXUVBQE�KNE;@8?AkV?_IdY*STMVIN@	E`K f MOE/UVIokVBQI�Ð UOBTD�U
kV@CBTE8WÌDbVlwp��Y×?Ak!YQE;?sUOBQE8M Æ�Ä Å r�D$FA?AKiYQIdM Æ�Ä Å f YTkOD�UO?Aklm�D Ü F_Edô

	 Õ��J�WÇ 	 Õ�� � Vlwp��Y
G*E�STMVIN@	E;E;KiD=k Ü E	[ÙIdMVEd| Ü h�klBQI�Ð1?AYQPX?AY
U f MVYiUOBTD�U'D=Y�?AYTklUOD$Y�@	E�I$[ÚUVBQE�kO@CBQE;WXDT|��;þW¹`�

	_w;� ¼NÇ 	_w;� ¼ Vlw=w"Y
?Ak�YQE;?sUOBQE8M Æ+Ä^Å r�D$FA?LK�YQIdM Æ+Ä^Å f Y�kVD$UV?Lktm�D Ü FAE=ôÚóÚIyklBQI�ÐßUOBTD�U�Vtwdw"YH?Ak�YQI=U Æ+Ä^Å r�D=F_?LKÇ|
ÐpEyYQE;PdD$UVEy?sU`|TD$Y�K�kVBQI�Ð�UOBTD�U1UOBQE�MOE;k f FsUCD$YZU![ÙI=MOW f FLDQ|�Vlw"\�Ya|N?Lk Æ�Ä^Å kOD�UV?Lklm�D Ü FAE=ô

	sw+� ¼�Æ4Â�	sw+� ¼ Vlw"\jY
G*EiktUCD$MVU Ü hjP=E8YTE8MCD�UV?AYQP�UOBQE�kVE	U/I$[-�!n^Ñ¤UCD Ü FAE;D f �*[ÙIdMbVlw"\jY	ô*ó!BQE;MVE�?Ak+I=YTE�klUOD�UOE=|
F_E`D=KN?AYQP/UVI/UOBQE�@	MOE;D$UV?AI=YiI$[�klUOD$UVE�÷ z ³

Ä V$÷�z;YÈ¸ º 	_w;� ¼UÆSÂ�	sw+� ¼>½ 	_w;� ¼�½�Â�	sw+� ¼>½p	_w;� ¼�½�Ì 	_w;� ¼�À

G*E Ü E8Pd?_YjSQMOIJ@8E;kOkl?AYQPiÐ1?sUOBjklUOD$UVE�÷ z ô[X'kbUOBQ?Ak�kVE	U�@8I=YZUOD=?_YTk7UOBQEÌD$P=E;YZUyWXINKQD=F_?_UV?AE;k
º�Â�	_w;� ¼�½"	sw+� ¼�Àd|JÐpE�@8I=YTklUVM f @	U1D[�!n^Ñ¤UCD Ü FAE;D f [ÙI=M!UOBQEy[ÙI=FAFAI�Ð1?_YQPÌkVE	U"³

º�Â�	_w;� ¼�½"	sw+� ¼>½
A
Â/¼>½H¼�À�¿



ó!BQ?Lk!F_E`D=KQk×UOIÌI=YQE�kVE	U;|�D$YTK
UVBQE�@8MVE`D�UO?_IdY
I$[�klUOD�UOEU÷ | FLD Ü E8FAFAE;K�³

Ä V�÷"|pY¢¸äº�Â�	_w;� ¼�½p	_w;� ¼�½
A
Â/¼>½H¼�ÆTÌ

A
Â/¼�½H¼>½�Ì

A
Â/¼�À�¿

ó!BQE�D$MC@[V$÷�z�½�÷p|"Y×?Ak'D=KQKNE`K�UOI�£§z�ôcR f MV?AYQP/UVE;W/S�I=MCD$FHE	�NSTD$Y�kl?AI=Yv|JÐ×EyBTD�r=E

¦�ÿ`ka�;V Ä V�÷ z Y'Yx¸äº 	_w;� ¼�À�¿

ó!BQ?Lk!F_E`D=KQk×UOI�D/kV?AYQP=FAE8�×n^ÑÈUOD Ü F_E`D f |ND$Y�KiD/YQE;Ð klUOD$UVEU÷ ¶ ³
Ä V$÷ ¶ Y¢¸äº 	_w;� ¼�½"	sw+� ¼>½ Ì 	_w;� ¼�À�¿

ó!BQE�D$MC@SV$÷�z�½�÷ ¶ Yy?Lk�D=KTKNE;K*UVI�d}ô�{JUOD�UOEN÷"|Ì?Ak�UVBQE;YjSTMVIN@	E`kVkVE;K�P�Ddky?sU+@8I=YZUOD=?_Y�kbUVBQE
D$PdE8YZUvWXIJKTD$FA?sUO?_E`k9Â�	_w;� ¼�D=YTK�	_w;� ¼�ÐpEp@	I=Y�ktUOM f @	UvUVBTE �×n^ÑÈUOD Ü FAE;D f [ÙIdMvUVBTEc[ÙI=FAFAI�Ð1?_YQP
klE8Up³

º�Â�	_w;� ¼�½"	sw+� ¼>½
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