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kSMUT"x;ùµf[K-~UtSTij�f[zi÷ukº~NIY~`Ogf�QæfLù�~UtuT{j�T"Q�~UK`f[Omx$!ÛORM-ø�Og\�T�QæORQ �éORø[kSKUT

� ��I��1^ �éORø[kSKUT � �µþ �(M�tSf ��MG~UtuT z{I[MUo=f[ù�~UtuT,Ib\[T�KNILø�OgQSø,M�~UT"÷æI[j"j�f[KNxºORQuø,~Uf � � � ��^|p
� � ý�MUkuþ|xºOR\�OmMUOgf�Q;M�~`T�÷;OmM�T�ü¿Tcj�kº~`T"x
þ¿a �SKNM�~sI[÷u÷ueRa¿OgQuøq~UtuT ziI�M�o)MUtuf ��Q
OgQ��éORø[kSKUT
� ��I��1X ��tuOmjNt ORQSMUT�KU~`M ~UtST=QuT � \�T�KU~UOmj�T"M"X2ILQSx ~UtuT"Q ��IYùÎ~`T�K,~UtuTÛ~`f[÷Wf[eRf[ø[Omj�I[ewziTcM�t



� ���`��������¾����1��¦��J�c¦����	���w�`�����N���N�Y���������"�,Æ@�¤��¾ �ß à ¡[��Èu����£L�������"�i���¿��Ý)�1£b�N¦��`��� �

c
Q

����� Ö��¿Ö ß à ����Èu����£L�������"��»

z,fºxºO���j"IY~UORf[Q�M
�,IL÷S÷uega¿ORQuø:~UtuT)z{I[MUo�M�tSf ��Q ORQ ��ORø[kuK`T � �µþ ��X ��tuOmjNt K`T�÷Wf�MUO�~`Ogf�QSM
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]GtuORMJM�kuþ|xºOR\¿ORMUOgf�Q	MUjNtuT"ziT2ùµf[K ��kSI�xºKUORemIY~UT"K`I[eRMWOmMPILQ�ILeRf[ø[f�kSM�~Uf�~`tuT � �bý�M�kSþWxºOR\¿ORMUORf[Q
MUjNtuT"ziT-f[ù2}Af�þuþWT�eg~��
	  �Pùµf[KG~`KUOmILQuø�egTcM�^u]GtST�K`T�ùµf[K`T[X ��T	j�ILeReÒOg~ � � MUkuþ|xºOR\�OmMUOgf�QP^
ú:T�Quf ��ø�T�QuT"K`I[egORÿ�T�~UtuT�MUkuþWxuOg\¿OmM�ORf[Q,MUjNtuT"ziT�~`f Þ� � MUkuþ|xºOR\�OmMUOgf�Q�ùµf[K�I[KUþuOg~UKNILK`a

xºOgziT"QSM�ORf[Q!��^�]GtST;M�÷ueROg~�~UORQuø�M�~UT"÷�OmM{T�ü¿Tcj�kº~`T"x�þ¿a ORQSMUT�KU~UORQuøë~UtuTæj�T�Q�~UK`f[Omx�ILQSx
I[x('�kSM�~UORQuø,\[T"K�~`T�üÚj�f�QuQuTcj1~UOR\¿O�~�a�^º]GtuT-Ib\�T�KNILø�OgQuø�M�~UT"÷ÛI[÷u÷ueROgTcMw~Uf,T�\[T"KUaif�eRxÚ\[T�KU~UT�ü
� ~`tuT	ku÷|xuIY~`T	KUkSegT

� #�� ��� � 	���� �����

��tuT�K`T � OmMG~UtST�j�T�Q�~`KUf�ORxÚfLù�~UtuT�I�x('�I[j�T�Q�~�QuT�� \[T"K�~`ORj�T"M"^
ú:T{ILK`TiT"MU÷�Tcj�OmILeRegaæOgQ�~UT"KUTcM�~`T"x:OgQ:~UtSTqj�I[MUT � #��u^PHJO�~U~UeRT{KUTcM�TcILKNjNtætSI�M-þ�T"T�Q

xºf[QuTÛ~`f�xuIY~`T)j�f[QSj�T�K`QuORQuø ��r �µ\�f[eRkuziT�~`KUOmj �,MUkuþWxuOg\¿OmM�ORf[QP^ �sQuT)T�üuILzi÷ueRT)ORMi~`tuT
�wf�KUoqxºTcMUj�KUORþWT"xÛOgQ �
	&�(��^S]GtuT Þ� � ý�M�kSþWxºOR\¿ORMUORf[Q)MUjNtuT"ziT	OgQÛ~UtSORM�ø�T�QuT"K`I[eÒM�T�~�~UORQuø{OmM
xºORM`j�k�MUMUT"xæOgQ!� � 	 ��^P]GtuTiegOg~UT"K`IL~UkuK`T,j�kuK`KUT"Q�~`ega)÷uK`fY\¿ORxuT"M-Quf)ILQSI[egaºMUORMsfLùGIb\[T�KNILø�OgQSø
M�~`T�÷SM�ùµf[K(xºORziT�QSMUORf[QSM(eRI[KUø�T�KG~Ut�ILQ)~ ��fS^S]Gt¿kSM"X�IL~�÷uKUTcM�T"Q�~"X ��T�j�I[QuQuf[~(÷uK`fY\�OmxºT	I
M�f�egkº~`Ogf�QÚùµf�KG~UtuT�jNtSf[Omj�TAfLù!� kSMUT"x=OgQÛ~`tuT	ku÷|xuIY~`T	KUkueRT[^
y�f ��T�\[T"K"X ��tuT�Q IL÷S÷uega¿ORQuø=~UtuT �� � ý�M�kSþWxºOR\¿ORMUORf[Q MUjNtuT"ziT�~`f=emILK`ø[T,\[f�egkuziT�~UK`ORj

xuIY~NI=MUT�~NM�X ��T kSMUkSI[egeRa;xºT"I[e ��O�~`tëM�~UK`kSj1~`kuK`T"x¿ý�KUTcj1~`OgeROgQST"ILKsø[K`ORxSM�X|T"MU÷WT"j�OmILeReRa ��tuT�Q
j�f[Q�M�OmxºT�K`ORQuø:ORz{ILø�OgQuø xuIL~`I M�T�~`M"^ �uf�KiM�~UK`kSj�~UkuK`T"x¿ý�K`T"j1~`OgeRORQuT"I[K,ø�KUOmxuM"X�~UtuT)ku÷|xuIY~`T
KUkueRT�xºf¿TcM(Quf[~sjNtSI[Quø[T	~`tuT�÷Wf�MUOg~UORf[Q
fLù�~`tuT�\�T�KU~UOmj�TcM�K`T�ø�I[K`xuegTcMUMGf[ù�~UtuT,M�÷WT"j�O ��j"�
\bI[egkST[X�þukº~iO�~if[QueRa I �|T"j�~`M�~UtuT=\bI[egkST"M,IY~�~`tuTÛ\[T�KU~UOmj�TcM�^é��Q �¿Tcj1~`Ogf�Q �uX �wTÛM�tSf �
~UtSIL~s~`tuT � � ý�MUkuþ|xºOg\¿OmM�ORf[Q���Ib\�T�eRT�~`MsILK`T�Quf[~AI[÷u÷uK`f[÷uK`ORIL~UTAùµf�Ksf�kuKs÷SkuKU÷Wf�MUT"M"X|ILQSx
�wTGK`T�÷uemI[j�T�~`tuT�z þ�a v�ý�MU÷uegORQuT �GIb\[T�eRT�~NM�^Y]Gt¿kSM"X �wT�xºfAQuf[~�QuT�Tcx�~`f	jNtuf¿f�MUT�I-\YILeRkuT
ùµf[K��w^
��Q ��Ogø�kuK`T �SX¿~UtuK`T�T �� � ý�M�kuþ|xºOR\¿ORMUOgf�Q=M�~UT"÷SM�ILK`T-MUtuf ��QP^¿��Q=T"I[jNtÛM�~`T�÷PX¿~`tuT	j�T"Qºý

~UK`f[OmxuM�fLùW~UtST�÷�f�ega¿tuTcxºK`I[euM�t�IL÷WT"M@I[KUTGORQSM�T"K�~`T"xÒX�ILQSx ~UtST(j�f�QuQuT"j�~UOR\¿O�~�a ORM@I�x('�kSM�~UTcxÒ^
]GtuKUT"TAo�ORQSxuM�fLùé÷Wf[eRa¿tuT"xuK`I[ePM�tSI[÷�TcM�ILK`ORMUT[^u]GtST�aÚI[KUT	MUtuf ��QÚORQ �éORø[kSKUT �S^
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��Q ~`tuT	�SK`M�~qM�~`T�÷PX�T"I[jNt�j�kuþWf[Omx � �SKNM�~{÷uOmj1~`kuK`T
fLù ��ORø[kuK`T�� ,;~`tuOgKNx ÷uORj�~UkuK`T
fLù��éORø[kSKUT � ��ORM�MUkuþ|xºOR\�OmxºTcx)þ�a=OgQ�M�T"K�~`OgQuø,~`tuT�j�kSþ�f�ORx � M�j�T�Q�~UK`f[Omx=I[QSx)j�f�QuQuT"j�~UORQuø
~UtuTÛj�T�Q�~`KUf�ORxë~`f:ILeRe�f[emx \[T�KU~UOmj�TcM ��M�Tcj�f[Q�x ÷uOmj1~UkSKUTqf[ù ��Ogø�kuKUT � �1^���Q ~`tuTÛMUT"j�f[QSx
M�~`T�÷PXéT"I[jNt fºj1~NILtuTcxºK`f[Q � �SKNM�~�÷uOmj1~UkSKUTqf[ù �éORø[kSKUT�� �-ORM M�kSþWxºOR\¿ORxuT"x þ¿aæORQSMUT�KU~UORQuø
~UtuT:f¿j�~`I[tuT"xºK`f[Q � M=j�T�Q�~`KUf�ORxûI[QSxûj�f�QuQuT"j�~UORQuø ~`tuT:j�T�Q�~UK`f[Omx�~Uf�ILeRe(f[emxû\�T�KU~UOmj�T"M"X
��tuOgeRTsI[egeWf[emx{Tcxºø[TcM�X�T�üuj�T"÷º~�~`tuTsTcxºø[TcM@ORQSMUT�KU~UT"xqOgQ{~`tuT-eRI�M�~GM�kuþ|xºOR\¿ORMUOgf�QÚM�~UT�÷JX�I[KUT
xºT�eRT�~`T"x �Î~UtSOgKNx;÷uOmj1~`kuK`T f[ù ��Ogø�kuKUT � ��^|��Q;~UtST ~`tuORK`x:M�~`T�÷PX|T"I�jNt;fºj1~NILtuTcxºKUf�Q ��Og~Ut
M�÷ueROg~�ù�I[j�T"M ��MUT"j�f[QSxi÷uOmj1~`kuK`T(fLù ��ORø[kuK`T � ��OmMwMUkuþ|xºOg\¿OmxºT"xÚþ¿a ORQSMUT�KU~UORQuø�Og~`M�j�T"Q�~`KUf�ORx
ILQSxëj�f�QuQuT"j�~UORQuøÛ~UtuTqj�T�Q�~UK`f[Omxæ~Uf
ILeRe@f[emx:\[T�KU~UOmj�TcM�X|T�üºj�T�÷º~	~`tuT{\[T"K�~`ORj�T"M-ORQSM�T"K�~`T"x
OgQë~UtSTqQuT�ü¿~Uý�~`fLý�~UtuT�ý�emI[M�~AMUkuþ|xºOR\�OmMUOgf�Q M�~UT"÷ � # ��X ��tuORegTqI[ege@f�eRx:T"xuø[T"M"XPT�üºj�T�÷º~	~`tuT
T"xºø�T"M	þWT�~ ��T�T"Q:~`tuTq\�T�KU~UOmj�T"MAORQSMUT�KU~UTcx OgQë~UtSTqQuT�ü¿~Uý�~`fLý�~UtuT�ý�emI[M�~�M�kuþ|xºOR\¿ORMUOgf�Q�M�~`T�÷
� # ��ILQSxq~UtuT-\[T"K�~`ORj�T"M�ORQSM�T"K�~`T"xÚOgQÚ~UtuTAemI[M�~�M�~UT�÷ � $ ��XuILK`TsxºT"egT�~UTcx��Îùµf�kuKU~UtÛ÷uORj�~UkuK`T
fLù��éORø[kSKUT�� ��^
]GtuT2~UtuK`T�T@MUkuþ|xºOR\�OmMUOgf�QAM�~UT"÷SMJj"ILQ	ILemMUf�þWT�xºTcMUj�KUORþWT"x-OgQA~`tuT2ùµf[eReRf ��OgQuø �GIba&%�]GtuT

�SK`M�~�M�~`T�÷�ORQSMUT�KU~`MJ~UtuTGj�T"Q�~UK`f[Omx	fLùu~`tuTGj�kuþWf[OmxÒXb~UtST�MUT"j�f[QSx�M�~UT"÷�ORQSMUT�KU~`MJ~UtuT�j�T"Q�~UT�KNM
fLù|~UtuT�ù�I[j�TcM�fLùW~UtST(f[K`ORø[ORQSILeuj�kuþ�f�ORxPX�ILQ�x�~`tuT�~`tuOgKNx{M�~UT�÷{ORQSMUT�KU~`M2~`tuT�ziOmxº÷�f�OgQ�~NM@fLù
~UtuT@Tcxºø[TcMÒfLù¿~`tuT@f[K`ORø[ORQSILeLj�kuþ�f�ORxP^"]GtuK`T�T �� � ý�MUkuþWxuOg\¿OmM�ORf[Q	M�~UT�÷�MP÷uK`fºxºkSj�T2~`tuT�M`ILziT
KUTcM�kueg~�I[M�f[QuT-fºj1~`KUT"TsK`T��SQST�ziT�Q�~�M�~`T�÷P^uy(T�QSj�T[X�ùµf[K�z kueg~UORKUTcM�f�egkº~`Ogf�Qq÷ukuK`÷Wf�MUT"M"X���T
f[þº~NILORQ:Iqz kSjNt ��QuT�KAø[KNILQ¿kuemILK`Og~�aÚ~`tuKUf�kuø[t �� � MUkuþWxuOg\¿OmM�ORf[QPX ��tuOmjNtæK`T"xukSj�TcM(~`tuT
j�f[zi÷ueRT�üºOg~�a fLù�~`tuTÛM`j�T"QuT"M�~UfëþWT=K`T�QSxuT�K`T"xÒ^���ù�X�ùµf[K,T�üuILzi÷ueRT[X�~UtST=K`T"MUf[eRkº~UORf[Q OgQ
~UtuTqMUT"j�f[QSxë÷uOmj1~`kuKUT{f[ù ��ORø[kuK`T �
M�k �{j�T"MA~`f)z,T"T�~ I)j�T�KU~`ILORQ MUj�KUT"T�Qºý�MU÷SI[j�T T"KUK`f[K
þ�f�kuQSxÒX�I �� � ý�M�kuþ|xºOR\¿ORMUOgf�Q tuOgT"K`I[K`jNt¿aæj"ILQ ÷uK`fY\¿ORxuT ~`tuOmM�K`T"MUf[eRkº~UORf[QJX ��tuT�K`T"I�M	ILQ
f¿j�~UK`T�T�ý�tuORT�KNILKNjNt¿a �wf�kueRxÛtSIb\�T(~`f{kSMUTAùµf[kuK�~`OgziTcMG~UtuT ILzif[kuQ�~�fLù�xuIL~`I ��I�MGOgQ)~`tuT
ùµf[kuKU~Ut�÷SORj�~UkuK`TÚf[ù �éORø[kSKUT+���1^2]Gt¿kSM�XékSMUOgQuøæ~UtuT �� � ý�M�kuþ|xºOR\¿ORMUOgf�Q�IL÷u÷SKUf�I[jNtPXPf�QuT
z�kSM�~�K`T�QSxºT"K@z�k�jNt{egTcMUM@xSIY~`I-~`f�f[þu~`ILORQ{I�xºTcM�ORKUTcx,Ogz{ILø�T ��kSILeRO�~�a�^�]GtuT�I�xuxºOg~UORf[QSI[e
T
�|f[KU~sM�÷WT�Q�~ ��tuT�Q;k�M�ORQuø{~`tuT�fºj1~`KUT"T�IL÷S÷uKUf�I[jNt)xºf¿T"M(QufL~-egTcI[xÛ~UfÚþ�T�~�~UT"KsK`T"MUkueg~`M"X
M�ORQSj�T-~`tuT	Ogzi÷uK`fY\[T"ziT�Q�~`MG÷uK`f '�Tcj1~`T"xqf�Q�~Uf{MUj�KUT"T�Q)ILK`TAOgQ)M�kSþu÷uOgü¿T"ePKNILQuø�T[^
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��Qæ~`tuORM	MUT"j�~UORf[QPX ��T K`T�\¿ORT���I[QSxæxuT��SQuTiz{I[MUoºM�ùµf�K-~UtuT�	"r eROgùÎ~UORQuø
MUjNtuT"ziT f[ù � � �
ILQSx ø�T�QuT"K`I[egORÿ�T,~UtST�z ~Uf
~`tuT � r ILQSx ��r j�I�M�TcM�^Ò��Q ~`tuT{ùµf�egeRf ��OgQSø;M�Tcj1~UORf[Q�M�X ��T
��OgeReSI[x '�kSM�~�~UtuT � rûeRO�ùÎ~`OgQuø MUjNtuT"ziTw~`f � � M�kSþWxºOR\¿ORMUORf[Q{ILQSx ~`tuT �[råegOgùÎ~UORQuø�M`jNtuT�ziT
~Uf �� � M�kuþ|xºOR\¿ORMUOgf�QP^
]GtuT 	cr vwý�MU÷ueROgQuT �GIb\[T"egT�~weRO�ùÎ~`OgQuø{M`jNtuT�ziTAz{ILo�T"M�kSMUTsf[ùJ~ ��f f�÷�T"K`IL~UORf[QSMw~Ut�IY~

ILK`TAxuT��SQuTcxÛþ�aq~UtuTAùµf�egeRf ��OgQSø�~ ��fiziI�M�oºM"Xuj�I[egeRT"xÛM�ý�eRO�ùÎ~(I[QSx	�Gý�eRO�ùÎ~ %
M�ý�egOgùÎ~ ��
 �
��� %�� 
 � 
 � � � 	 �
�Gý�eROgùÎ~ ��
 �
��� %�� 
 � 
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]GtuTÚM�ý�eRO�ùÎ~ ziI�M�oëOmM�IL÷S÷uegORT"xë~`f
~UtSTqf[emx \[T"K�~`ORj�T"M��)I[QSx:~UtuT"OgK QuT�� QST�ORø[t¿þ�f�K`M � X
��tuT�K`T"I�M�~UtuT �Gý�egOgùÎ~(z{I[MUoÚOmM�I[÷u÷ueROgTcxÚ~`fi~UtuT	QST�� \[T�KU~UOmj�TcM � ILQSx=~`tuT�ORK�QuT"Ogø�t�þWf[KNM�¿X¿M�T"T ��ORø[kuK`T+� ��I ��^ �Sf[KGI xuT�~`I[OgeRT"xÚxºT�K`Og\YIL~UORf[Qqf[ùP~UtuT-eRO�ùÎ~`OgQuøiM`jNtuT�ziTs~UtSIL~ ��T(kSMUT
I[M,IæþSI�M�OmM�ùµf[K ~UtuOmM,÷SIL÷WT�KcX�I[M �wT"ege�I[M�ùµf[K,Og~`MiILQSI[egaºMUORM	��MUzif¿fL~UtSQuT"M`M�X2M�~`ILþSOgeRO�~�a�X
IL÷u÷uK`fbüºOgz{IL~UORf[QÚf�K`xuT�KcX¿I[QSx=ÿ�T�K`fizif[ziT�Q�~`M��1X �wTAK`T�ùµT�KG~`f ��	 ��^
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	(MUOgQuøi~`tuT�M�ý�eRO�ùÎ~(I[QSx	�Gý�eROgùÎ~(z{I[MUo¿M"XuIieROgQuTcILK(vwý�M�÷SegORQuT ��Ib\�T�eRT�~�T�Q�j�fºxºORQuøqM�~`T�÷

ORM�xuT��SQuTcxÚþ¿aÛM�T���kST�Q�~UOmILeRegaÚT�üºT"j�kº~UORQuø,~UtuTA~ ��fif[÷WT�KNIY~`Ogf�QSM
�Gý�egOgùÎ~ � � Vl ��	 �åILQSxM�ý�eROgùÎ~ � V

*
� 	 � �

p eROgQuTcILK-v�ý�MU÷uegORQuT �GIb\[T"egT�~(xºT"j�fºxºOgQSøÚM�~`T�÷
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� Å ����� Å �������N�,�`���"¦Î»

w−lift

−0.5

wavelet
coeff.

level n−s−lift s−lift

w−lift

−0.250.25

11

1 1

decoding

0.5nlevel level n

1

encoding

� � � Ö��SÖ Í   ¦������1���wèéØ�����¦������GÆ��1£b�N¦��`�w¦����g�������	����¾��N�	�c»
M�ý�eRO�ùÎ~ � 
 � ��� %

�� 
¿l 
 � 
¿l
 � � l 
 �
¿l 
 � 
¿l
��
� � 
 � 
 � � � � �

�Gý�eRO�ùÎ~ � 
 � ��� %
�� 
¿l 
 � 
¿l
 � �1l 
 �
¿l 
 � 
¿l

��
� � 
 � 
 � � � ���

]GtuT 	"r0z{I[MUo¿MixºT��SQuTcx þ¿a �"����I[QSx � ��� ILK`T)IL÷u÷ueRORT"x�ORQ�þ�f[~Ut xºOgK`T"j�~UORf[QSM"^�]GtuT
ziI�M�oºMGORQ �"� ��I�M �wT"egeJI�M�~UtuT	z{I�M�oºM�OgQ � ���GILK`TAIL÷u÷ueRORT"x)M�ORz�kSe�~NILQuT"f[kSMUega�^
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M�~`T�÷PXÒQSI[ziT�eRa)~UtuTiQuT ��\[T"K�~`ORj�T"M-ORQSM�T"K�~`T"x:IY~A~UtuTiziOmxº÷�f�OgQ�~NM � f[ùwf[emx;Tcxºø[TcM�X|~`tuT
QuT�� \�T�KU~UOmj�T"M(OgQ�M�T"K�~`T"x;IL~s~`tuT j�T�Q�~UT"K`M $ fLù@f�eRx)ù�I�j�TcM�X|ILQSx
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IY~(~`tuT,z,Omxº÷Wf[ORQ�~`M � f[ù@f[emx
T"xºø�T"M"X�QSfÚ\[T"K�~`ORj�T"MsILK`T�ORQSM�T"K�~`T"xÒX|MUT�T MUT"j�f[QSx;÷uORj�~UkuK`T
OgQ ��ORø[kuK`T�	ÚI[QSx j�f�zi÷SILK`Ti~Uf �éORø[kSKUT � �µþ ��^�]Gt¿kSM"XJQufëxuIY~NI
OmM�Ib\YILOReRI[þueRTqIY~�~`tuT
÷�f�M�Og~UORf[QSMGf[ùé~`tuTA\[T"K�~`ORj�T"M � XSI[QSx �wT	z kSM�~�I�x('�kSM�~�~UtuT � r ziI�M�oºMGORQ �"� ��I[QSx � ����^
�uf[K,T�Q�j�fºxºORQuø ��Og~Ut�eROgQuTcILKivwý�MU÷ueROgQuT	�GIb\[T�eRT�~NM�Xé~UtST �Gý�egOgùÎ~{f[÷WT�KNIY~`Ogf�Q�ORMiT�üºT�ý

j�kº~`T"x �SK`M�~"^ �ºOgQSj�T �wTAtSIb\�TsQuf,\YILeRkuT"M�IL~G~UtuTA÷Wf�MUO�~`Ogf�QSM � K`T���kuORK`T"x{ùµf�KGziI�M�o � ����X
�wT=egORQuT"I[KUeRa OgQ�~`T�K`÷�f�eRIL~UTq~`tuTÛ\bI[egkST"M,IY~�~`tuTÛ\[T�KU~UOmj�TcM �¿^2HJOgQST"ILK OgQ�~`T�K`÷�f�eRIL~UORf[Q�OmM
IL÷u÷uK`f[÷SKUOmIY~`T[X¿M�ORQSj�T ��T-I[KUTskSM�ORQuø,egORQuTcILK ��Ib\�T�eRT�~NM�^¿]GtuOmM�I[÷u÷uK`f�I�jNtÚjNtSILQSø[T"Mwz{I[MUo
� ���w~`f
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	"rDz{I[MUoÛORQ � ����XPILQSx ��TiI[M`M�kuziTcx)~UtSIL~A~UtuT,\YILeRkuT"M-IY~-~UtuTi\�T�KU~UOmj�T"M � ��T�K`T�eRORQºý
T"ILKGORQ�~UT�K`÷Wf[emIY~UORf[Q�MGfLùJ~`tuT	\YILeRkuT"M�IL~G~UtuT	\�T�KU~UOmj�T"M ��"º~UtuT"KUT�ùµf[K`T[X�~UtST	\bI[egkST"M�IY~�~`tuT
\[T�KU~UOmj�TcM � tSIb\[T-\YILQuOmM�tST"xÒ^SnæI[MUo��"���wjNt�ILQuø�T"Mw~Uf
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~UtuT�\YILeRkuTcM@IY~�~`tuT�\[T"K�~`ORj�T"M � ILK`TGQuf � ø�Og\�T�Q,þ�a egORQuTcILK�ORQ�~`T�K`÷�f�eRIL~UORf[Q,fLùW~UtuT�\YI[egkuTcM
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�éORQSI[egeRa[Xº~`tuT �Gý�egOgùÎ~�f[÷WT�KNIY~`Ogf�Q=OmM�T�ü¿Tcj�kº~`T"x
I[ø�ILORQP^u]GtuT�M�ý�egOgùÎ~(xºT"j�fºxºOgQSø{f[÷WT�KNIY~UORf[Q
tSI[M �µ~UtuT"f[K`T�~UOmj�I[egeRa �,IL÷u÷ueRORT"x ~UtuT 	cr&z{I[MUo�OgQ �"���1^ �ºOgQSj�T)~UtuT 	cr z{I[MUo�OgQ � � �
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IL÷u÷ueRORT"x)þ¿aÚ~`tuT M�ý�egOgùÎ~sT"QSj�fºxºORQuø{f[÷WT�KNIY~`Ogf�QPXu~`tuT�\YILeRkuTcM(IY~(~UtuT \[T�KU~UOmj�TcM � I[KUT	~`tuT
MUI[z,T	I�MGþ�T�ùµf[K`Ts~`tuT	T�üºTcj�kº~`Ogf�Q=f[ùJ~UtST"MUTs~ ��f{M�ý�eRO�ùÎ~�f�÷�T"K`IL~UORf[QSM"X¿O�^UT[^RX¿~UtuT"aÚ\YILQuOmMUtP^
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��Q$��Ogø�kuKUT 	 �µþ �1XW~UtuT fY\[T"K�ýwI[QSx
kuQ�xºT�KNM�tSf�f[~`Msj�ILk�M�Tcx)þ�aÛ~`tuT � � ý�MUkuþWxuOg\¿OmM�ORf[Q
��Ib\�T�eRT�~`M�j�I[Q=þWTAKUTcj�f�ø[QuORÿ�TcxÒ^ 
(fifY\[T�KUý�ILQSxÚkuQSxºT"K`MUtuf¿fL~NM�I[KUT-\¿ORMUORþuegT ��tuT"QÛj�f[z,ý
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