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Z�l�];b=d�`6Y'nm]_U*STW�QJR'STSTU*V�d�f�`�d�W�Y4`#fS#Ñ0Y4nªX�x�d|W�QJR4STSTU�V	d�`�wLb�lLU*Q�f
R �#�*ñ'Ä�¦��@â	�<��À_�cÅ�STl�bLXT`�d�d�Y'npö z�U�X�x\UJZ�R4W�W�lL`#R4W@vô�4��À_�4���
�oåX�x	R'X|U*S�w	bLl�U*QJf�X�xLd�ST]�R4Q*Q*d�S+X|STl�bLXT`�d�d�Y4noö�z�x�Y4STd�X�Y'X#R4Q
à ½�ÞkW�YcS+X|Y4`|Z�l�];b=d�`yY'no]_U*STW�QJR4STSTU�V	d�f�`�d�W�Y4`#fS|fLYad�S�Z�Y'X
d�~W�d�d�f��oi

Æ.x�lLS�w�Ycl`�W�YcZLS+XT`#R4U*ZaXTq2b	R4STd�fkn�`#R']_d�z.Y'`�«}d�Z	R'b�Q*d�S�X�x�dNd@�_W�U*d�ZaX
U*Z�fLl�W@X�UJY4Z�Y4n�fd�W�U*STU*YcZ�XT`�d�d W�Q�R'STSTU�V	d�`�SkX�x	R'XºRH`�d STUJ]_^LQ*d�R4Z	f
d�R4S+v_X�Y�l�Z	fd�`�S+X#R4Z�f7wR'Z	f7wRHX.X�x�d|S�R4]_d�X�U*]_dcw�x	R�{:d|hcYaY�f�R4W�W�lLq
`#R'W�v�W#x	RH`#R4W�X�d@`�UJS+X�U*W�S�i�½pl�d�X�YNST^�R4W�d�W�YcZLS+XT`#R4U*ZaX�S�w�z6d;fd�n�d@`�X�xLd
^`�d�STd�ZaX#R'X�U*Y4Z Y'nOY4lL`gR'Q*hcY4`�U�X�xL]_S�n�Y'`gW�Y4Z�S+XT`�l�W@X�UJZLh[R'W�W�l`#R4W�v�q
W�YcZ�S+XT`#R'U*Z�d�fgfd�W�U*STU*YcZrXT`�d�d�S�X�Yr¯ Ô'»%i

j Z	R'U*{:d�R'^�^L`�YcR4W#x\X�Ykb�lLU*Q�fU*Z�h}X�x�d�fd�STU�`�d�f�Yc^LX�U*]�R'QySTl�bLXT`�d�d
X�x�R'X;S�R'X�U*S+V	d�SOX�x�d_lLSTd�`Tq2ST^=d�W�U�V	d�f�STU*��d�Y4`NR4W�W�lL`#R4W@v�W�Y4Z�S+XT`#R4U*ZaX
U*SpX�Y_VL`�S+Xph'`�YHz£X�x�d�n�l�Q*Q Ð R'W�W�l`#R'X�dHÑyXT`�d�d�ö�wÂR'Z	f�X�x�d�Zgd�]_^�Q*Y�v
R'Q*hcY4`�U�X�xL]_S;b�R4STd�f�Y4Z�§4ò4�	�4ÀO�<��â	�+��Á4�T�4À;ÀO���aÁkX�Yg^L`�lLZ�d_R�zyR�v
STlLb=Yc^X�UJ]�R'Q�^=Y'`TX�U*YcZ�S�Y'n�ö lLZaX�UJQyX�xLd�W�YcZLS+XT`#R4U*ZaXrU*S�S�R'X�U*S+V�d�f7i
Ù�l�W#xOR'Q*hcY4`�U�X�xL]_S�n�Y4`oX�xLd6Y4^LX�U*]�R4Qa^`�l�Z�U*ZLh�Y'n=R4W�W�lL`#RHX�dyfLd�W�UJSTU*Y4Z
XT`�d�d�S0x�R�{:dyb=d�d�ZN^`�Yc^=Y4STd�fNU*ZOX�x�dyd�RH`�Q*UJd@`0z6Y4`�«OY'n7�6Ycx�R4ZLd�W|R4Z	f
� `#R'X�«:Yº¯ �».R'Z	fkj�Q*]Ol�R4Q*Q*U*] ¯�Ü�»%wmz�xLd�`�dOX�xLdNR4W�W�lL`#R'W�vk]_d�R4STl`�d
z.R4S�R'STSTl�]_d�frX�Y�b=d�X�x�d�Z�l�];b=d�`�Y4n0]_U*STW�QJR4STSTU�V	d�f�XT`#R'UJZLU*Z�h�STd�X
`�d�W�Y4`#fS Ð U<i dci*w�X�xLd���`�d�STlLb�S+X�U�X�lLX�U*Y4Z�d�`T`�Y4`��_Y'ny¯ Ø'»�Ñ@i

Æ.xLdp^`�Ycb�Q*d�]×z�U�X�x�STlLW@x�Z�R4U*{:d�R4^�^`�Y:R'W@xLd�S.U*S0X�x�R'X6X�xLd�v_d�STSTd�ZLq
X�UJR'QJQ�v�R'^�^LQ*v�X�x�dFSTU*��d��'R4W�W�l`#R4W�v�W�Y4Z�S+XT`#R'UJZaX�SmR4S�R'Z�R'n�X�d�`TX�x�Y4l�hcxaX�w
U<i dci*woRHn�X�d�`�X�xLdOW�Y4]_^�Q*d�X�d_fd�W�U*STU*YcZºXT`�d�dNx	R'S�b=d�d�Z�bLl�U*Q�X�i_©pb�{�U�q
Y4l�STQ�vaw X�x�U*SOW�Y4l�QJf�`�d�STl�Q�X_U*Z\RgSTl�bLS+X#R4ZaX�UJR4Q�R4]_Y4l�ZaX;Y4n|zyR4S+X�d�f
d@ÒÂY4`TXgSTU*Z�W�d�R'Z d�ZaX�U�`�dkSTl�bLXT`�d�dºW�Y4Z�S+XT`�lLW�X�d�f�U*Z�X�xLdºbLl�U*QJfLU*Z�h
^Lx	R'STdN]�R�vgQJR'X�d�`�b=d;^L`�l�ZLd�f�z�x�d�ZkSTU*��d��'R4W�W�l`#R4W�vºW�Y4Z�S+XT`#R4U*ZaX�S
RH`�dgd�ZLn�Y4`�W�d�f7i¡�2n�w.fLlL`�U*ZLhºX�x�d�b�lLUJQJfUJZLh�^Lx	R4STd4w.U�X�U*S�^=Y4STSTU*b�Q*d
X�Y�fLd�X�d�`�]_U*ZLd;X�x	RHX�W�d�`TX#R'UJZ�Z�Y�fLd�S�z�UJQ*Q0b=dN^L`�lLZ�d�fkfLl`�UJZLh�X�xLd
STlLb�STd�ualLd�ZaXoW�YcZLS+XT`#R4U*ZaXTq2d�ZLn�Y4`�W�d�]_d�Z�X�^�x	R'STdcwcX�xLd�Z�z.d.W�R'ZNR�{:Y4U�f
d@~L^�R4Z�fLU*Z�h.X�xLd STlLbLXT`�d�d�Sª`�YaY4X�d�f�RHXmX�xLd�STdFZ�Y�fLd�S�iFÙU*ZLW�d0bLl�U*QJfLU*Z�h
R;STl�bLXT`�d�d�X�v^�U*W�R'QJQ�v�`�d�ual�U�`�d�Sy`�d�^=d�RHX�d�frSTW�R'Z�SyX�YNb=d�^=d�`Tn�Y4`�]_d�f
YH{:d@`_X�x�dgfLR'X#Rw�STU*h4Z�U�V	W�R'ZaX�`�d�fLl�W@X�UJY4Z�S_U*Z[���c© R'Z	f�U*]_^`�Y'{cd�q
]_d�Z�X�SyU*Z�^=d�`Tn�Y'`�]�R4Z�W�d�W�R4Z�b=d�`�d�R4Q*U*��d�f7i

Æ.xLd_]�R� �Y4`�W�Y4Z�XT`�U*bLlLX�U*YcZºY4n�Ycl`�z.Y'`�«ºU*S�X�x�d_fd�{:d�Q*Y4^�]_d�ZaX�Y'n
ZLYH{:d�Q�fd�W�U*STU*YcZ}XT`�d�d�U*Z	fLlLW�X�U*YcZ}R'QJh4Y4`�U�X�x�]_S|X�x	RHX�â	¨��+¥}���JñHÄO�4�	§
�c�#��¨��+�:��ò��#�'�����<�T�4�����<�g���L�2� ��¥LÄg�<�TÄ#Ä�¦�¤�¨��<Å*§4���aÁ}âL¥�4��Ä@i�©pl`�R4Q�q
h4Y4`�U�X�x�]_S_d�]_^�Q*Y�v�¤��T�4�	�#¥¦��4�=§c¦�¤��4¨��=§[X�d�W#x�ZLUJu�lLd�SOX�YºU�fd�ZaX�U�n�vaw
flL`�U*Z�h�X�x�d;h4`�Y�z�U*Z�h�Y'n.X�x�dOfLd�W�UJSTU*Y4ZºXT`�d�dcwªZ�Y�fd�S�X�x	RHX�W�R'Z�Z�Y'X
^=Y4STSTU*b�Q�v�b=d�^�R'`TX6Y4n7X�x�dyV	Z�R4Q	W�Y4Z�S+XT`#R'UJZLd�f�STl�bLXT`�d�dci ÙU*ZLW�d�STlLW@x
ZLY�fLd�SpR'`�d�hcl�R'`#R4ZaX�d�d�fgX�Y�b=d�^L`�lLZ�d�f�z�x�d�ZgX�x�d�lLSTd�`Tq2ST^=d�W�U�V	d�f
STU*��d!�4R4W�W�lL`#R'W�vkW�YcZLS+XT`#R4U*ZaX�S�R'`�d�d�Zn�Y4`�W�d�f7wÂY4lL`pR4Q*hcY'`�U*X�xL]_S�S+X�Yc^
d@~L^�R4Z�fLU*Z�hkSTl�W#x�Z�Y�fLd�SNd�R'`�Q�v\YcZ7i\Æ.x�l�S�w0YclL`_R4Q*hcY'`�U*X�xL]_S_d�S+q
STd�Z�X�UJR'QJQ�v;U*Z�X�d�h4`#R'X�d.X�xLd6W�Y4Z�S+XT`#R'UJZaXTq2d�Zn�Y4`�W�d�]_d�ZaXF^�x�R4STd.U*ZaX�Y�X�xLd

XT`�d�d�q2bLl�U*QJfLU*Z�h�^�x	R'STd.U*Z�S+X�d�R4fOY4n	^=d�`Tn�Y'`�]_UJZLh�X�xLd�]�YcZLdyR'n�X�d�`FX�x�d
Y4X�xLd�`�i�s�l`TX�x�d�`�]_Y'`�dcw7b�vkY4Z�Q�vk^L`�l�ZLU*Z�hrZLY�fLd�S�X�x�R'X;R'`�d_h4l	RH`Tq
R4ZaX�d�d�f¡Z�Y4X�X�Y b=d�Q*Y4Z�h�X�Y�X�x�d}Y4^LX�U*]�R4Q|W�YcZLS+XT`#R4U*Z�d�f¡STl�bLXT`�d�dcw
z.d�RH`�d�R4STSTl`�d�f�X�x�R'XyX�x�d�V	Z	R'Q Ð STl�b=Ñ�XT`�d�d�hcd�ZLd�`#R'X�d�frbav�YclL`�U*Zq
X�d�h'`#R'X�d�f�R4^L^L`�YcR4W#x\U*S�Ä#":�:���%Å ò���¥�Ä��@�4À_ÄrR4S�X�x�d�STl�bXT`�d�d�X�x	R'X
z.Y4l�QJf�b=d_h4d�Z�d�`#RHX�d�f�bavºRrZ	R'U*{:d�R4^L^L`�Y:R'W@xkX�x	RHX;d�ZLn�Y'`�W�d�S�X�x�d
W�Y4Z�S+XT`#R4U*ZaX�S�YcZ�Q�v�R'n�X�d�`�X�x�drn�l�Q*Q�XT`�d�dgU*S�b�lLU*Q*X�iô½�d@X�d�`�]_U*Z�U*Z�hw
fLl`�U*Z�hrX�xLd�bLl�U*QJfLU*Z�hr^�x	R'STdcwoz�x�d@X�x�d�`;R�Z�Y�fdNz�U*QJQ6b=d�^`�l�ZLd�f
bav�STU*��d�Y4`|R'W�W�lL`#R'W�v�W�YcZLS+XT`#R4U*ZaX�S�UJSy^`�YcbLQJd�]�R'X�U*WcwSTU*Z�W�d�X�xLd�fLd@q
W�U*STU*YcZ\XT`�d�drU*S_YcZLQ�v�^	R'`TX�UJR'QJQ�v\hcd�Z�d�`#RHX�d�f7i�ÆmYkhcl�R'`#R4ZaX�d�d�X�x	R'X
YcZLQ�v�STl�b=Yc^X�U*]�R4QÂ^	RH`TX�S.Y4n�X�xLd�XT`�d�dpR'`�d�^`�l�ZLd�f7wa`�d�ualLU*`�d�Syl�S6X�Y
d�S+X�U*]�R'X�d4wmRHX�d�R'W@x}Q*d�R'n6Y4n0X�x�d�^	R'`TX�UJR'QFXT`�d�dcwªRkÅ*�4á6Ä@�O¤��4¨��=§}YcZ
X�x�d U*Z	R'W�W�lL`#R'W�v Ð à ½�Þ_W�Y4S+XoY4`�ZlL]Ob=d�`7Y'n�]_U*STW�QJR4STSTU�V�W�R'X�U*YcZLS#ÑmY4n
X�x�dpSTl�bLXT`�d�dp`�YaY4X�d�frR'XyX�x	RHX�Q*d�R'n Ð b�R4STd�f�YcZ�X�xLd�W�Y'`T`�d�ST^=YcZ�fLU*Z�h
STd�XOY4n�XT`#R4U*Z�U*ZLhk`�d�W�Y4`#fLS#Ñ@i�©plL`;bL`#R'Z�W#xLq�R4Z�fq2b=YclLZ	fkUJZ�fLlLW�X�U*YcZ
R4Q*h4Y4`�U�X�x�]_SyR'^�^LQ*vNRcfLR4^LX#RHX�U*YcZ�S6Y4nªYclL`6d�R'`�Q*U*d�`.`�d�STl�Q�X�S�¯ ß'»ÂY4Z�d�S+q
X�U*]�R'X�U*Z�h_STlLW@xgQ*Y�z.d@`�b=YclLZ	fS|X�Y_X�x�d�^`�Ycb�Q*d�] Y'n0W�YcZ�S+XT`�lLW�X�U*Z�h
STU*��d��'R4W�W�l`#R4W�v�q2W�Y4Z�S+XT`#R4U*ZLd�fºfd�W�U*STU*YcZ}XT`�d�d�S�ip©plL`|d�~^=d�`�U*]_d�ZaX#R'Q
`�d�STlLQ*X�SFY4ZO`�d�R4Q�q2Q*U�n�d|R4Soz.d�QJQ�R4SFS+vZaX�x�d�X�U*W.fLR'X#RpSTd@X�S0fd�]_YcZLS+XT`#R'X�d
X�x	RHX|YclL`pR4^L^L`�YcR4W#x�Y4n ^�lLSTx�U*Z�hOSTUJ��d;R'Z	f�R'W�W�l`#R4W�vrW�YcZLS+XT`#R4U*ZaX�S
U*ZaX�YNX�x�d�b�lLU*Q�fU*Z�h_^�x�R4STd�W�R'Z�`�d�STl�Q�X�UJZ}f�`#R4]�RHX�UJW�^=d@`Tn�Y4`�]�R'Z�W�d
U*]_^L`�YH{:d�]_d�Z�X�S6W�Yc]_^�R'`�d�f�X�YOX�x�d�Z�R4U*{:d�R'^�^L`�YcR4W#x�Y4n�d�ZLn�Y4`�W�U*Z�h
X�x�d�W�Y4Z�S+XT`#R4U*ZaX�SNY4Z�Q�v�R'n�X�d�`_X�x�d�n�lLQ*Q.XT`�d�d�U*SNbLl�U*Q�X Ð STd�dk¯ Ô4»�n�Y'`
fLd@X#R4U*Q*S#Ñ@i�Æ.x�d;^=d�`Tn�Y'`�]�R4Z�W�d;ST^=d�d�fLl�^LS�wÂU*ZkSTY4]_d;W�R4STd�S�w7W�R'Zºb=d
R4S�xLUJh4xgR4SyX�z.YNY'`|X�x`�d�d�Y4`#fd�`�S�Y4nF]�R'hcZ�U�X�l�fLdci

ú �m¹g³ ÿ�$ °�µ´!�	� û&% ² û ÿ	·
ö sLl�Q*QpXT`�d�d}W�Y4Z�S+XT`�l�W@X�d�f�R'X�X�x�d}d�Z	f¡Y'n�X�x�d

bLl�U*QJfLU*Z�hO^�x	R'STd
ö�' ÚoRH`TX�UJR4Q*Q�vq2bLl�U*Q�XOXT`�d�d�R'XOSTYc]_d�S+X#R4h4d�Y'n�X�x�d

bLl�U*QJfLU*Z�hO^�x	R'STd
ö)( s�U*Z�R4Q�STlLbLXT`�d�dgY'n�ö Ð S�RHX�UJS+n�vUJZLh X�x�d}l�STd�`Tq

ST^=d�W�U�V	d�frW�YcZ�S+XT`#R'U*Z�X�S#Ñ
* Ö|YaY4XmY4nXT`�d�dFW�YcZLS+XT`�l�W�X�d�f�flL`�U*Z�h.X�xLdFb�l�U*QJfq

U*ZLhN^�x�R4STd
+ Û�l�];b=d�`yY4noR'XTXT`�U*b�lX�d�S
, 
pd�Z�d�`�U*W�Z�Y�fd�Y4noX�xLd�fLd�W�UJSTU*Y4Z�XT`�d�d
- Ù�d�X|Y4n�`�d�W�Y4`#fS|U*Z�ZLY�fLd ,
,.!/0,21 P6xLU*Q�f�`�d�Z�Y'nFZ�Y�fLd ,
3 Ð -FÑ P6Y4S+X�Y4n�d�Z�W�Y�fLU*Z�h}X�x�d�W�QJR4STSTd�SNn�Y4`_`�d�W�Y4`#fLS

U*Z4-
3�56'�798;: Ð , Ñ P6Y4S+XpY'nod�ZLW�Y�fLU*Z�hNX�xLd�ST^�Q*U�X�R'X|Z�Y�fd ,
� P6Y4Z�S+XT`#R'UJZaX0YcZNX�xLdyZlL]Ob=d�`�Y4nÂZ�Y�fd�SFU*ZNX�x�d

V�Z	R'Q7XT`�d�d
� P6Y4Z�S+XT`#R'UJZaXOYcZ X�x�d à ½�Þ¡W�Y4S+X<�'Z�l�];b=d�`;Y4n

]_U*STW�QJR'STSTU*V�d�fr`�d�W�Y'`#fLS�U*ZrX�x�d�V	Z	R'Q7XT`�d�d

�.±�³=$�µ ø�>@? ÿ�²�±�² û ÿ=·

2. PRELIMIN ARIES��Z}X�x�U*S�STd�W�X�U*YcZªwªz.dN^`�d�STd�ZaX�R�bL`�U*d�n.YH{:d@`�{U*d�z�Y4n.X�xLdOb�lLU*Q�fU*Z�h
R4Z�fº^`�l�Z�U*ZLh�^Lx	R4STd�S�Y4n�R�XT`#RcfLU�X�U*YcZ�R4Q0fLd�W�UJSTU*Y4Z�XT`�d�dNW�QJR'STSTU*V�d�`�i
à Y4`�d6fLd�X#R'U*QJd�f;fd�STW�`�U*^LX�U*YcZLS�Y4nLd�~U*S+X�U*Z�h�fLd�W�U*STU*YcZ�XT`�d�d0UJZ�fLlLW�X�U*YcZ
R4Q*h4Y4`�U�X�x�]_S�W�R'Zºb=dOn�YclLZ	fºU*Z\¯ Øwoß�w6Ü4Ü�»%i�Æ�R'b�Q*drÜNSTlL]_]�R'`�U*��d�S
STYc]_d�Y'n�X�x�dpZ�Y4X#RHX�U*YcZ�lLSTd�f�X�xL`�Y4l�h4x�YclXyX�x�U*S�^	R'^=d�`�i

Æ.x�d�YH{:d�`#R'Q*Q=R4Q*hcY'`�U�X�x�]×n�Y4`6h4`�Y�z�U*Z�h�R�fLd�W�U*STUJY4Z_XT`�d�d�W�QJR4STSTU�V	d�`6U*S
fLd�^�U*W�X�d�f�U*Zrs�U*hcl`�dOÜ Ð RcÑ@i �.R4STU*W�R'Q*Q*vawLX�x�d|XT`�d�dpU*Syb�lLU*Q*X.bL`�d�R4fX�xLq
V�`�S+X bav�`�d�W�lL`�STU*{:d�Q*v;^	RH`TX�U�X�UJY4Z�U*Z�h�X�xLd�f�R'X#R�l�ZaX�U*QLd�R'W@x_^�R'`TX�U�X�U*YcZ
U*S�â	¨��TÄ Ð U<i d4iJwÂU�X�YcZLQ*v�W�YcZaX#R4U*ZLS�`�d�W�Y'`#fLS�b=d�Q*YcZ�h4U*Z�h_X�Y_X�x�d�S�R4]_d
W�QJR4STS#Ñ@i6Æ.x�d�ST^LQ*U*XTX�U*ZLhNW�YcZ�fLU�X�U*YcZrn�Y4`�d�R4W#x�U*ZaX�d�`�Z	R'QªZLY�fLd�Y'noX�x�d
XT`�d�d�U*SOSTd�Q*d�W�X�d�f\STYgX�x	RHXNU�XN]_U*ZLUJ]_U*��d�SOR'Z���Àpâ	¨��#���<òBA@¨��=���<�%�4�Lw
STl�W#x�R'S|X�xLd�Ä@���<�+�@â	ò'w=Y4nmX�x�d�U*Z	fl�W�d�f�f�RHX#RO^	RH`TX�U�X�UJY4Z�U*Z�hg¯ ØH»2i



% �HÿC�cµ��=���HµED�FHG&IKJ�L�MON�N Ð - Ñ@¼
Ü4i×��Z�U�X�UJR4Q*U*��d�`�YaY4X|ZLY�fLd�l�STU*ZLh_f�RHX#ROSTd�X�-
ai×��Z�U�X�UJR4Q*U*��d�ual�d�lLdQP X�YOW�Y4ZaX#R4U*Zr`�YaY4X�Z�Y�fd
Ø�iSRUT û $�µ�P U*S|ZLY4X|d�]_^X�vV�mÿXW
Ôi fLd�ual�d�l�dpX�xLdpV�`�S+X�ZLY�fLd , U*ZYP
Õai û&Z ZLY�fLd , U*S�Z�Y4X|^LlL`�d2W
ó�i Z ÿ���µ�±��[T�R'XTXT`�U*bLlLX�d]\
íai ã {4R4Q*l	RHX�d�ST^�Q*U�X�S|Y4ZgR'XTXT`�U*bLlLX�d]\
®�i ÝpSTd�b=d�S+X|ST^�Q*U�X�X�YNST^�Q*U�X , U*Z�X�Y , . R'Z	f , 1
ß�i j�^�^=d�Z	f ,. R'Z	f ,21 X�YUP
Ü�îi ^
Ü4Üci_^

% �HÿC�cµ��=���HµY`�M�FCaHN�L�MON�N Ð Û�Y�fLd , Ñ@¼
Üci û&Z , U*S�R;QJd�R'nb�Hµ�²!���'· Ð 3 Ð - ÑCc[ÜHÑ
�i×]_U*Z=P6Y4S+X . ¼ de`�MfFHaHNfL�MON�N Ð , . Ñ@å
Øi×]_U*Z=P6Y4S+X 1 ¼ de`�MfFHaHNfL�MON�N Ð ,B1 Ñ@å
ÔLi×]_U*Z=P6Y4S+X<g×¼ d�]_U*ZOW[3 Ð - ÑCc¡ÜNw

3 56'�798h: Ð , ÑCc�Üic ]_U*Z=P6YcS+X . c ]_UJZ	P6YcS+X 1 ^:å
Õ�i û&Z ]_U*Z=P6YcS+X<gjde3 Ð -FÑ)c¡Ü
ói ^`�l�Z�dpW@xLUJQJf�Z�Y�fLd�S ,. R4Z�f ,21 n�`�Y4] XT`�d�d
í�iS�Hµ�²!���'·�]_U*Z=P6Y4S+X g

÷ ± ù ÷ ³ ù

k û ¸����Hµ øf>�÷ ± ù ���Hµ�µaý0l�� û $m� û ·ª¸ � $�¸	ÿ�� û ²!To¹ ÷ ³ ù ���Hµµaý0nQ�[��· û ·m¸ � $�¸	ÿ�� û ²!T�¹

ÆªYr^L`�d�{:d�ZaX�YH{:d�`TVLXTX�U*Z�h�Y4n0X�x�d;XT`#R'U*Z�U*Z�h�f�RHX#Rw7X�x�d à ½�Þ\^`�UJZq
W�UJ^LQ*dk¯�Ü�î'».U*S�R4^L^�Q*U*d�fºX�Y�^`�l�ZLdOX�x�dNXT`�d�d_bLl�U*Q�X�U*Z�X�x�dNh'`�Y�z�UJZLh
^Lx	R'STdpR'Z	f_]�R4«:dyU�X6]_Y4`�d�hcd�ZLd�`#R4Q<i0�0`�U*d�ÃLvaw:X�x�d à ½�Þg^L`�U*Z�W�UJ^LQ*d
S+X#RHX�d�S�X�x	RHX�X�x�d���b=d�S+X��rXT`�d�dOUJS�X�xLdOYcZLdOX�x	RHX�W�R4Zºb=dNd�ZLW�Y�fLd�f
lLSTU*Z�h;X�xLd�ST]�R'Q*QJd�S+X�ZlL]Ob=d�`0Y4nmb�U�X�S�i Æ.x�d�W�YcS+X�Y'n�d�ZLW�Y�fLU*ZLh�X�xLd
XT`�d�dgW�Yc]_^`�UJSTd�SNX�xL`�d�dgfU*S+X�UJZLW�X�W�Y4]_^=YcZ�d�Z�X�S�¼ Ð ÜHÑOX�x�d�W�YcS+X�Y'n
d�Z�W�Y�fUJZLh�X�xLd;S+XT`�lLW�X�lL`�d�Y4n0X�x�d�XT`�d�d Ð STU*Z�h4Q*dNb�U�X@Ñ@å Ð cÑ|X�xLd;W�YcS+X
Y'npd�Z�W�Y�fUJZLhgn�Y4`Od�R4W#x�ST^�Q*U�X�wFX�x�d�R'XTXT`�U*b�lX�d�R'Z	f�X�xLd�{4R4Q*l�d_n�Y4`
X�xLd_ST^�Q*U�X�å R4Z�f7w Ð ØcÑpX�x�dNW�Y4S+X�Y4n�d�ZLW�Y�fLU*Z�h�X�x�dNW�QJR'STSTd�SOY'n|f�R'X#R
`�d�W�Y4`#fS|U*Z�d�R4W#xrQ*d�R'nFY'n�X�x�d�XT`�d�dciF��Z�X�x�dp`�d�S+X�Y'n�X�x�dp^	R4^=d@`�wz6d
`�d@n�d�`�X�Y_X�x�d�W�Y4S+X�Y4n6d�Z�W�Y�fU*Z�h�R�XT`�d�dOW�Y4]_^�lLX�d�fgR4b=YH{:d;R4SpX�xLd
or¿�p ���4���yY4n�X�xLdpXT`�d�dci

Æ.xLd;h4Y:R'QoY4n X�x�d�^L`�lLZ�U*Z�h_^Lx	R4STd�U*S�X�Y�W�Y4]_^�lLX�d�X�xLd�]_U*ZLUJ];l�]
à ½�Þ7q2W�YcS+X|STlLbLXT`�d�d�Y'noX�x�dpXT`�d�dpöôW�YcZLS+XT`�l�W�X�d�f�U*ZrX�x�d�bLl�U*QJfLU*Z�h
^Lx	R'STdci �0`�U*d�Ã�vawaX�xLU*S.U*SyR4W#x�U*d�{:d�f�bav;XT`#RH{cd�`�STU*Z�h�ö�U*Z�R�b=Y4XTX�Y4]Nq
lL^�n<R'STx�U*YcZ7wÂ^L`�l�ZLU*Z�h_R'QJQ�fLd�STW�d�Z	fLd�Z�X�S|Y4n0RNZLY�fLd , U�noX�xLd�W�YcS+X
Y'n�X�x�d�]_U*Z�U*]OlL]Nq�W�YcS+X�STl�bXT`�d�dr`�YaY4X�d�f[R'X , UJS_h'`�d�R'X�d@`_X�x	R4Z
Y'`pd�u�l�R4Q7X�YV3 Ð - Ñ)c�Ü Ð U<i dci*w	X�xLd�W�YcS+X�Y4n fLU�`�d�W@X�Q*vrd�Z�W�Y�fLU*Z�hNX�xLd
`�d�W�Y4`#fS6W�Y'`T`�d�ST^=YcZ�fLU*Z�h�X�Y , Ñ@i Æ.xLd|W�YcS+X0Y4nÂX�x�d�]_U*Z�U*]OlL]Nq2W�YcS+X
STlLbLXT`�d�d�`�YaY4X�d�fkR'X , U*S�W�Y4]_^�lX�d�fr`�d�W�l`�STUJ{cd�Q�v}R4S�X�xLd;STlL] Y'n
X�xLd;W�YcS+X�Y4n0d�ZLW�Y�fLU*Z�h�X�x�d�ST^�Q*U�X�R'Z	fgS+XT`�l�W�X�l`�dOU*ZLn�Y4`�]�RHX�UJY4Z�RHX
, Ð 3 5q'!798;: Ð , ÑictÜHÑNR'Z	f�X�x�drW�YcS+X�S�Y4n�X�xLdrW#x�d�R'^=d�S+X�STl�bLXT`�d�d�S
`�YaY'X�d�f�R'X0U�X�S X�z.Y�W@xLU*Q�f�`�d�Zªios�UJh4lL`�d�Ü Ð b	Ñoh4U*{:d�S0X�xLdy^�STd�l�fLYaW�Y�fd
n�Y4`�X�x�d�^L`�lLZ�U*Z�h�^L`�YaW�d�fLlL`�d4åL]_Y'`�d�fLd@X#R4U*Q*SyW�R4Z�b=d�n�Y4l�Z�f�U*Zº¯ ßH»2i

3. THE INTEGRATED APPROACH: PUSH-
ING CONSTRAINTS INT O TREE-BUILDINGÆ.xLd�^L`�l�ZLU*Z�h�^Lx	R4STd�fd�STW�`�U*b=d�f�U*Z�X�x�d_^`�d�{�UJY4l�S�STd�W�X�U*YcZ�W�Y4]Nq

^LlLX�d�SFX�x�dySTlLbLXT`�d�d�Y'n7ö\z�U�X�x_]_U*Z�U*]OlL] à ½�ÞrW�Y4S+X Ð `�d�W�R4Q*Q�X�x	RHX
ö£U*S�X�x�d����4À�â=ÅJÄ@��Ä�XT`�d�d�W�Y4Z�S+XT`�lLW�X�d�fgfLl`�U*Z�hNX�x�d�XT`�d�d@q�bLl�U*QJfLU*Z�h
^Lx	R'STdHÑ@io��Z;X�x�U*SFSTd�W�X�U*YcZ7w;z6d|W�YcZ�STUJfd�`FX�x�d.n�Y4Q*QJY�z�U*Z�h�W�Y4Z�S+XT`#R4U*ZaX
Y4ZkX�xLdOfd�STU�`�d�f}STl�bLXT`�d�d�ö ( Y4n ö�¼�s�Y'`�R�hcU*{:d�ZX�=w=ö ( W�Y4Z�X#R'U*Z�S
RHX|]_YcS+Xr��ZLY�fLd�S|R'Z	f�x�R4SyX�x�d�]_U*ZLUJ];l�]t^=YcSTSTU*b�Q*d à ½�Þ�W�YcS+X�i

Æ.xLd.f�vLZ�R4]_U*WF^L`�Y4h4`#R4]_]_U*ZLh�R4Q*hcY'`�U*X�xL]_S�^L`�d�STd�ZaX�d�f�UJZ�¯�ÜcwcH»�d�ZLq
n�Y4`�W�d X�x�d l�STd�`Tq2ST^=d�W�U*V�d�f�STU*��d��4R'W�W�l`#R4W�v�W�Y4Z�S+XT`#R'UJZaX�S�Y4Z�Q�v�RHn�X�d�`�R
n�l�Q*Q7fLd�W�UJSTU*Y4Z�XT`�d�d�x	R4S6b=d�d�Z�h4`�Y�z�ZrbavNX�xLd�bLl�U*QJfLU*Z�h;R4Q*h4Y4`�U�X�x�]�i
j|SrRºW�YcZLSTd�ual�d�ZLW�dcw|STl�bLS+X#R4ZaX�UJR4Qpd@ÒÂY4`TX Ð b=Y4X�x¡���c© R4Z�f�P.Ú Ý
W�Yc]_^�lX#R'X�U*YcZ	Ñª]�R�v�b=d6z.R4S+X�d�f�YcZOh'`�Y�z�UJZLh�^=Y4`TX�U*Y4Z�SoY4nLX�x�d6XT`�d�d
X�x�R'X RH`�dySTl�b�STd�u�lLd�ZaX�Q�v�^L`�lLZ�d�f�z�x�d�Z;W�YcZLS+XT`#R4U*ZaX�S R'`�dyd�Zn�Y4`�W�d�f7i
P6Q*d�RH`�Q�vaw�b�v���^Ll�STx�U*ZLhc��STU*��dpR'Z	f_R'W�W�lL`#R'W�v_W�Y4Z�S+XT`#R'UJZaX�S0UJZaX�Y�X�xLd
XT`�d�d�q2b�l�U*QJfLU*ZLhO^�x�R4STdcwSTU*hcZLU�V	W�R'Z�X|hcR4U*Z�SyU*Zr^=d@`Tn�Y4`�]�R'Z�W�dpW�R4Z�b=d
RHXTX#R4U*Z�d�f7ik��Z�X�xLUJS;STd�W�X�U*YcZ7wFz.d�^L`�d�STd�ZaX;STl�W#x¡������Ä%Á4�+�4��ÄT§\fd�W�U�q
STU*Y4Z�XT`�d�d�U*Z	fl�W�X�U*Y4Z�R4Q*hcY'`�U*X�xL]_S0X�x�R'X0UJZaX�d�h'`#R'X�d�X�x�d�W�Y4Z�S+XT`#R4U*ZaXTq

d�Zn�Y4`�W�d�]_d�ZaX�^�x�R4STd�U*ZaX�YºX�xLdrXT`�d�d�q2b�lLU*Q�fU*Z�h�^Lx	R'STd�U*Z�S+X�d�R4f[Y4n
^=d�`Tn�Y4`�]_U*Z�hOX�xLd�] Y4Z�d�R'n�X�d�`|X�x�d�Y'X�x�d�`�i

©plL`�U*ZaX�d�h4`#RHX�d�f�R4Q*hcY'`�U*X�xL]_SgR'`�dkSTU*]_U*Q�RH`rX�Y X�x�dXD�FHGhI	J)L�MON�N
^L`�YaW�d�fLl`�d�fLd�^�U*W�X�d�f�U*Z�s�U*h4lL`�d�Ü Ð R:Ñ@i�Æ.x�d�YcZ�Q�v\fU*ÒÂd@`�d�Z�W�d�U*S
X�x	RHX ^=d�`�U*Y�fLU*W�R4Q*Q�v_Y'`.RHn�X�d�`6R�W�d�`TX#R'UJZ_Z�lL]Ob=d�`oY'n7Z�Y�fLd�S0RH`�d�ST^�Q*U�X
Ð X�x�U*S U*S6R�lLSTd�`Tq�fLd�V�Z�d�fO^�R'`#R']_d�X�d�`@Ñ@wcX�xLd�^	R'`TX�UJR'QJQ�vOb�l�U*Q�X XT`�d�dyö '
U*S.^L`�lLZ�d�fNlLSTU*Z�h�X�x�d�l�STd�`Tq2ST^=d�W�U*V�d�f�STUJ��d��4R'W�W�lL`#R'W�v�W�Y4Z�S+XT`#R4U*ZaX�S�i
ÛpY'X�dcwFx�Y�z6d�{:d�`�woX�xLd�^`�l�ZLUJZLhgR4Q*h4Y4`�U�X�x�] Y4npÙd�W@X�UJY4Z\�W�R4ZLZ�Y4X
b=d�l�STd�f�X�YN^`�l�Z�d�X�x�d�^�R'`TX�UJR4Q7XT`�d�dci

Æ.x�d|^L`�Y4b�Q*d�]×z�U�X�x�R4^�^LQ�vLU*ZLh�W�YcZ�S+XT`#R'U*Z�XTq2b�R4STd�f_^L`�lLZ�U*Z�h�b=d@n�Y4`�d
X�x�d�n�l�Q*Q�XT`�d�dgx	R'S_b=d�d�Z�b�l�U*Q�X�U*S_X�x	R'X�w.UJZ�^L`�YaW�d�fLlL`�dY`�MfFHaHN�s
L�MON�N Ð s�U*hcl`�d�Ü Ð b	ÑTÑ@w	X�x�d à ½�Þ W�Y4S+X�Y4n X�x�d�W#x�d�R'^=d�S+X�STlLbLXT`�d�d
`�YaY4X�d�fôRHXgR Q*d�R'n , UJS�R4STSTl�]_d�f[X�Y\b=dX3 Ð -FÑtcäÜ Ð Ù�X�d�^�Ü�Ñ@i
¢�xLUJQ*dgX�x�U*S�U*S�XT`�lLd�n�Y4`�X�x�d�n�l�Q*Q�vq2h'`�YHz�Z¡XT`�d�dcw|U*X�U*S�ZLY4X�XT`�l�d
n�Y'`;Rr^	RH`TX�U�R'Q*Q*v�q2b�lLU*Q*X�XT`�d�dcw�STU*Z�W�d�RrQ*d�R'nyU*Z R�^	RH`TX�U�R'Q XT`�d�d_]�R�v
b=d�ST^�Q*U�XOQJR'X�d@`NX�x�l�S�b=d�W�Yc]_U*ZLh}R4Z U*ZaX�d�`�Z	R'Q.Z�Y�fdci�©pb{�U*YclLSTQ�vaw
ST^�Q*U�XTX�U*Z�h;Z�Y�fLd , W�YclLQJf�`�d�STlLQ�X�UJZ�R;STlLbLXT`�d�d�`�YaY4X�d�f�R'X , z�U�X�x
W�Y4S+XO];l�W#x�Q*d�STS�X�x	R4Zu3 Ð - Ñbc£Üci�Æ.x�l�S�wv3 Ð -FÑbc Ü�]�R�vºYH{:d@`Tq
d�S+X�U*]�R'X�d|X�x�d à ½�ÞkW�YcS+X�Y4nªX�x�d�W@xLd�R4^=d�S+X�STlLbLXT`�d�d|`�YaY4X�d�f�R'X ,
R4Z�f�X�xLU*SyW�YclLQ�f_`�d�STlLQ*X�U*ZLhOU*ZrYH{:d�`Tq2^`�l�Z�U*ZLhLåaX�x	RHXyU*S�wZ�Y�fLd�Sy]�R�v
b=d�^L`�lLZ�d�f�flL`�U*Z�h;X�x�d�b�lLUJQJfUJZLh_^�x�R4STd�X�x	RHX�RH`�d;R'W�X�l	R'Q*Q*v�^	R'`TX
Y4nÂX�xLdyYc^LX�U*]�R'Q�STU*��d�qmY4`6R4W�W�l`#R4W�v�q2W�Y4Z�S+XT`#R4U*ZLd�f_STl�bLXT`�d�dciFÆ.x�U*S U*S
l�Z�fLd�STU�`#R'b�Q*dySTU*Z�W�d6X�xLd6V	Z�R4QaXT`�d�dy]�R�v�ZLY�Q*YcZ�h4d�` b=d6X�x�d6Yc^LX�U*]�R'Q
STl�bXT`�d�d�X�x	RHX�S�R'X�U*S+V	d�S|X�xLd�l�STd�`Tq2ST^=d�W�U*V�d�frW�Y4Z�S+XT`#R'UJZaX�S�i

��Z Y'`#fLd�`;X�Y}^=d�`Tn�Y'`�] W�Y4Z�S+XT`#R4U*ZaXTq2b	R'STd�f ^L`�l�ZLU*Z�h}YcZ�R}^	RH`TX�U�R'Q
XT`�d�dkö�'Lw�R4Z�f�S+X�U*Q*Q�d�Z�STl`�dkX�x�R'XgY4Z�Q�v�STlLb=Yc^LX�U*]�R'Q�Z�Y�fd�SgR'`�d
^L`�lLZ�d�fÂw	z.d;RcfYc^X�R4ZkR'^�^L`�YcR4W#xkX�x�R'X�U*S�b	R'STd�fgYcZgX�x�d�n�Y4QJQ*Y�zyq
U*Z�h�Ycb�STd@`�{cRHX�UJY4Zªi Ð s�Y4`�W�YcZ�W@`�d�X�d�Z�d�STS�wmY4lL`�fLU*STW�lLSTSTU*YcZ�U*S�b�R4STd�f
YcZ X�xLd�W�R4STd�Y4n�STUJ��d�W�Y4Z�S+XT`#R'UJZaX�S�i Ñ×ÙlL^�^=YcSTdEwæUJS�X�x�d�W�YcS+XOY4n
X�x�drW@xLd�R4^=d�S+X�STlLbLXT`�d�d�Y4n�STU*��d�R'X�]_YcS+XV��Y4n�X�x�d�^�R'`TX�UJR4QyXT`�d�d
ö ' i�ÛpY'X�d�X�x	R'X_X�xLU*S�STlLbLXT`�d�dr]�R�v�ZLY4X�b=drX�xLdrV	Z�R4Q|Yc^LX�U*]�R'Q
STl�bXT`�d�dcwmSTUJZLW�d_d�~^	R'Z	fUJZLh�R�Z�Y�fLd_U*Zkö�'�W�Y4l�QJfºW�R4l�STd_U�X�S�W�Y4S+X
X�YN`�d�fl�W�d�bav�RNSTl�bLS+X#R4ZaX�UJR4Q�R']_YclLZ�X�wU*Z�z�x�U*W#x�W�R'STdcw	X�x�d�ZLY�fLd
R4Q*Y4Z�h;z�U�X�x�U�X�S.W#x�U*QJf`�d�Z�]�R�vNb=d�UJZLW�Q*l	fd�f_UJZ_X�xLd|V�Z	R4Q�STl�bLXT`�d�dci
wïfLYad�S�w�x�Y�z6d�{:d�`�w7`�d�^L`�d�STd�ZaX�R4Zºl�^�^=d@`�b=YclLZ	fgYcZkX�x�dOW�YcS+X�Y4n
X�x�d�V	Z�R4QLYc^LX�U*]�R'Q	STl�bXT`�d�d|ö ( iFÛpY�z�w�U�n7z6dpW�Y4l�QJf�R4Q*STY�W�Yc]_^LlLX�d
Å*�4á6Ä@��¤��4¨��=§4��Y4ZrX�x�d�W�YcS+X|Y4nFSTlLbLXT`�d�d�S�Y'nF{cRH`�UJY4l�S|STU*��d�S�`�YaY4X�d�f
R'X.Z�Y�fLd�SyY4nmö ' w�X�xLd�Z_z.d�W�Y4l�QJf�l�STd�X�xLd�STdpQ*Y�z.d@`�b=Ycl�Z�fLS6X�Y;fLd@q
X�d�`�]_U*Z�d.X�xLdyZ�Y�fd�S , U*ZNö�'�STlLW@x;X�x	R'X d�{cd�`TvO^=Y'X�d�ZaX�UJR4Q	STlLbLXT`�d�d
Y4n6STU*��dNRHX�]_YcS+XQ� Ð Y'n6X�xLd�n�l�Q*QoXT`�d�d;öpÑ|W�YcZaX#R4U*Z�U*ZLh , UJS�h4l	RH`Tq
R4ZaX�d�d�fkX�Yrx�R�{:dNRrW�YcS+X�h4`�d�R'X�d�`�X�x	R'Zxw�i�P6Q*d�RH`�Q�vaw�STl�W#xkZ�Y�fLd�S
W�R'Z�b=d|S�R'n�d�Q�v�^L`�l�ZLd�fOn�`�Y4]äö�'w�STU*Z�W�d|X�x�d�vOW�R4ZLZ�Y'Xy^=YcSTSTU*b�Q�v�b=d
^	RH`TX6Y'nÂX�x�dyYc^X�U*]�R4Q�STlLbLXT`�d�dyz�xLYcSTd|W�YcS+X0U*S.fLd@V	Z�U�X�d�Q�v;Q*d�STS0X�x�R4Z



% �'ÿC�cµ��=�)�'µYy�zC{r|�FO}ONfy�z)~<}O�@~�G&aH�_yrz)aH~�} Ð Û�Y�fLd , w	U*ZaX�d�hcd�`��<Ñ@¼
Ü4i û&Z Æ7`�d�d:¯ , wH��»%i W�Y4]_^�lLX�d�f�d£²��[�mµ
ai �'µ�²!�)�4·¡¯ Æª`�d�d:¯ , wH��»%i `�d�R4Q�P6Y4S+X�w7Æª`�d�d:¯ , w���»%i Q*Y�z�P6YcS+XT»
Ø�i×µ�$�´�µ û&Z ����ØOÿ�� , U*SpRº��^L`�lLZ�d�f�OY'`���Z�Y'X�d@~L^�R4Z�f�R4bLQ*d��OQ*d�RHn
Ôi Æª`�d�d:¯ , w���»%i `�d�R4Q�P6YcS+X;¼ d Æª`�d�d:¯ , wO��»%i Q*Y�z�P6YcS+XO¼ dS3 Ð -FÑ)c¡Ü
Õai×µ�$�´�µ û&Z , U*S|R���v:d�XyX�YNb=d�d�~^	R'Z	fd�fL�;QJd�R'niW
ó�i Æª`�d�d:¯ , w���»%i `�d�R4Q�P6YcS+X;¼ dS3 Ð -FÑCc�Ü
íai Æª`�d�d:¯ , w���»%i Q*Y�z�P6YcS+X;¼ d Q*Y�z.d@`pb=Y4l�Z	f�YcZrW�YcS+X|Y4nFSTlLbLXT`�d�d

W�YcS+X|`�YaY4X�d�frR'X , z�U�X�xgR'X|]_YcS+Xr�ªZ�Y�fLd�S
®�i�^�µ�$�´�µEW
ß�i Æª`�d�d:¯ , w���»%i Q*Y�z�P6YcS+X;¼ d×Æ7`�d�d:¯ , wO�J»2i `�d�R'Q�P6YcS+XO¼ dS3 Ð -FÑ)c¡Ü
Ü�îi Z ÿ��B� . ¼ dïÜ�X�YU�i�£��mÿXW
Ü4Üci � 1 ¼ de����� . � Ü
Ü��i ¯ `�d�R4Q�P6YcS+X . w�Q*Y�z�P6YcS+X . » ¼ d

y�zC{�|�FO}ONfy�zC~�}O�@~�GhaC�=y�zCaC~<} Ð ,. w�� . Ñ
Ü�Øi ¯ `�d�R4Q�P6YcS+X 1 w�Q*Y�z�P6YcS+X 1 » ¼ d

y�zC{�|�FO}ONfy�zC~�}O�@~�GhaC�=y�zCaC~<} Ð , 1 w�� 1 Ñ
Ü�ÔLi û&Z `�d�R'Q�P6YcS+X . c�3 5q'!798;: Ð , ÑCc¡Ü2c `�d�R4Q�P6Y4S+X 1 �

Æª`�d�d:¯ , wO��»%i `�d�R'Q�P6Y4S+X
Ü�Õ�i Æª`�d�d:¯ , w���»%i `�d�R4Q�P6YcS+XN¼ d `�d�R'Q�P6YcS+X . ce3 5q'!798;: Ð , Ñ#c

Ü2c£`�d�R'Q�P6YcS+X 1
Ü�ói û&Z Q*Y�z�P6YcS+X . cS3 56'!798;: Ð , Ñ)c¡Ü2c£Q*Y�z�P6YcS+X 1 �

Æª`�d�d:¯ , wO��»%i Q*Y�z�P6YcS+X
Ü�í�i Æª`�d�d:¯ , w���»%i Q*Y�z�P6YcS+XO¼ d�Q*Y�z�P6YcS+X . ce3 56'�798h: Ð , Ñ#c

Ü2c�Q*Y�z�P6YcS+X 1
Ü�®i ^
Ü�ßi_^
'îimÆª`�d�d:¯ , w���»%i W�Yc]_^LlLX�d�f}¼ d�²��[�mµ
aÜci)�Hµ²����'·�¯ Æª`�d�d:¯ , wH��»%i `�d�R4Q�P6Y4S+X�wÂÆª`�d�d:¯ , w���»%i QJY�z�P6Y4S+XT»

k û ¸����Hµ �C> � $�¸�ÿ�� û ²!To¹ Z ÿ�� þ�ÿ=¹ % �m² û ·m¸ ¶ û · û ¹���¹
¶£°E� ý#þ�ÿ=´�² ú �ª³�²��Hµ�µL´U�m´ û ·m¸u� ÿ�R�µ���l;ÿO��·���´
Y'`|d�ual	R4QÂX�YVw�i

¢¡x�U*Q*d�U�X�UJS.`�d�Q�RHX�U*{:d�Q�v�S+XT`#R4U*hcxaXTn�Y4`TzyRH`#frX�Y;W�Yc]_^�lX�d@w�w�z.dpS+X�UJQ*Q
ZLd�d�f�X�Y Ð ÜHÑ6d�S+X�U*]�RHX�dpX�x�d�Q*Y�z.d@`pb=Y4l�Z	fSyYcZ�W�YcS+X�R'X�d�R4W#x�Z�Y�fd
Y'nmX�xLdp^	RH`TX�UJR4Q	XT`�d�dpö�'wR'Z	f Ð cÑ0STxLYHz¡x�Y�z¡X�x�d�STdpQ*Y�z.d�`�b=Y4l�Z	fS
W�R4Z\b=d�W�Y4]ObLUJZLd�f�z�U�X�x�X�xLd�lL^�^=d�`Ob=YclLZ	f�w Ð U*Z�R���bL`#R'Z�W#xLq
R'Z	f�q�b=Y4l�Z�fL�_n<R'STx�U*YcZ	Ñ�X�Y�UJfLd�ZaX�U�n�v}^`�l�Z�R4b�Q*d;Z�Y�fLd�S�Y4n0ö ' i�¢�d
R4f�f�`�d�STSyX�x�d�STd�U*STSTl�d�S�U*Z�X�xLd�STl�bLSTd�W�X�U*YcZLS�X�x�R'Xyn�YcQ*Q*YHz�i

3.1 ComputingLowerBoundsonSubtreeCostsÆªYºY4bLX#R4U*Z\Q*YHz6d�`_b=Y4l�Z	fSOY4Z�X�xLd à ½�Þ�W�YcS+X_Y'n�R}STl�bXT`�d�drRHX
RH`�b�U�XT`#R'`TvkZLY�fLd�S�Y'n6ö�'wªz6dOV�`�S+X�Z�d�d�fgX�Yrb=dOR4bLQJd;X�YrW�Y4]_^�lLX�d
Q*Y�z.d@`Nb=YclLZ	fS�n�Y4`OSTl�bLXT`�d�d_W�YcS+X�SOR'X;QJd�R'n|Z�Y�fd�S�X�x�R'XOR'`�d���v:d�X
X�Y�b=d�d�~^	R'Z	fLd�fL�Li�Æ.x�d�STdgb=Y4l�Z	fS_W�R4Z\X�x�d�Z�b=d�^L`�Y4^	R'h:R'X�d�f
��l�^azyRH`#fLST��X�Y�YcbLX#R'U*Z¡Q*YHz6d�`�b=YclLZ	fLSNn�Y4`�Y4X�xLd�`�Z�Y�fd�S_Y4n�ö�'i
©pb�{�U*YclLSTQ*vaw4R'Z�v�STl�bLXT`�d�d0`�YaY4X�d�fOR'X�Z�Y�fLd , ]OlLS+Xmx�R�{:d.R'Z à ½�Þ
W�YcS+X�Y4n�RHX�Q*d�R4S+X�Ücw�R4Z�fkX�x�l�SOÜOU*S;R�STU*]_^�Q*dcw�bLlLX�W�YcZ�STd@`�{cRHX�UJ{cd
d�S+X�UJ]�RHX�d_n�Y4`;X�x�d à ½�Þ¡W�YcS+XNY'nyX�x�d�W#x�d�R'^=d�S+XOSTlLbLXT`�d�d�RHXOQ*d�RHn
ZLY�fLd�SoX�x�R'X R'`�d��2vad�XoX�Y�b=d.d@~L^�R4Z�fLd�f�Li���ZOY4lL` d�R'`�Q*U*d�` z.Y'`�«�¯ ßH»2w
z6d�x	R�{:d�fLd@`�UJ{cd�fº]_Y'`�d�R4W�W�l`#R'X�d�Q*Y�z.d�`;b=YclLZ	fLS�Y4Z�X�x�d à ½�Þ
W�YcS+X�Y4noSTlLbLXT`�d�d�S�bav�R4Q*STY_W�Y4Z�STUJfLd@`�UJZLh_ST^�Q*U�X|W�YcS+X�S�i

3.2 Computing an Optimal Size-Constrained
Subtreej|Smfd�STW�`�U*b=d�f�d�RH`�QJU*d�`�w'Y4lL`ªUJZaX�d�h'`#R'X�d�f�W�Y4Z�S+XT`#R'UJZaXTq2^�lLSTx�U*Z�hyS+XT`#RHXTq

d�h4v�U*Z�{:YcQ*{:d�SªX�x�dFn�Y4Q*QJY�z�U*Z�h�X�xL`�d�d S+X�d�^�S�wHz�xLUJW#x�z.d0Z�Y�z fd�STW�`�U*b=d
U*Z ]_Y'`�d�fd�X#R4U*Q<¼ Ð Ü�Ñ�W�Yc]_^�lX�dNX�x�d�W�Y4S+XOY'n|X�xLd_W@xLd�R4^=d�S+XNSTl�bq
XT`�d�dgY4n�STU*��d Ð R'X�]_Y4S+X@Ñ��Y4npX�x�dg^	RH`TX�UJR4Q�XT`�d�d�ö ' Ð X�xLU*S�U*S�R4Z
lL^�^=d�`Nb=Ycl�Z�f�wìYcZ�X�x�d�W�YcS+X�Y'npX�xLd�V�Z	R4QyY4^LX�U*]�R4Q.XT`�d�d�ö ( Ñ@å
Ð 4Ñ�W�Yc]_^LlLX�dOQ*Y�z.d@`;b=Y4l�Z�fLS�YcZkX�x�dNW�YcS+X�Y4nySTlLbLXT`�d�d�S�Y'ny{4R'`Tv�q

% �HÿC�cµ��=���HµY`�M�FHaCN��@~�G&aH�=y�z)aH~�} Ð ÛpY�fLd , w	U*ZaX�d�hcd@`��2wL`�d�R'Q��;Ñ@¼
Üci à RH`�«�ZLY�fLd ,
�i ûhZ ��� �6Y4l�Z�fª¯ , wf��»��Hµ�²!���'·
Øi Z ÿ��2�|¼ dïÜ�X�YU�_�ªÿ
ÔLi ûhZ ���ô�6Y4l�Z�fª¯ , w��<»
Õ�i �6Y4l�Z�fª¯ , w��%» ¼ de�
ói ûhZ Æª`�d�dc¯ , wO��»%i Q*YHz�P6Y4S+X���tÿf�NÆª`�d�dc¯ , wO��»%i Q*YHz�P6Y4S+X@d�3 Ð -FÑ)c¡Ü
í�i �Hµ�²!���'·
®i×µ�$�´�µ ûhZ , U*S�ZLY4X|ROQ*d�RHnFZ�Y�fd�±	·=�u�i� Ø�W
ßi Z ÿ���� . ¼ dïÜ�X�Y���� ��mÿXW
Ü�î�i � 1 ¼ de�i�j� . � Ü
ÜcÜ4i U�nv3�56'�798;: Ð , ÑCc�Ü!c Æª`�d�d:¯ , . w�� . »%i Q*Y�z�P6YcS+X2c

Æª`�d�d:¯ ,21 w�� 1 »2i Q*Y�z�P6YcS+X����W
ÜHai � . ¼ de�j� Ð 3�56'�798h: Ð , ÑCc�Ü�Ñ<�ôÆª`�d�d:¯ , 1 w�� 1 »%i Q*YHz�P6Y4S+X
Ü�Ø�i � 1 ¼ de�j� Ð 3 56'�798h: Ð , ÑCc�Ü�Ñ<�ôÆª`�d�d:¯ ,. w�� . »%i Q*YHz�P6Y4S+X
Ü�Ôi `�M�FCaHN��@~�G&aH�_yrz)aH~�} Ð ,. wf� . wf� . Ñ@å
ÜHÕai `�M�FCaHN��@~�G&aH�_yrz)aH~�} Ð , 1 wf� 1 wf� 1 Ñ@å
Ü�ó�i ^
ÜHíai ^
Ü�®�ib^

k û ¸O���HµX� > l2�'±�·=�[TªýT±	·��ªý0l;ÿ���·=��nQ�[��· û ·m¸ � $�¸	ÿf� û ²!To¹
U*Z�h STU*��d�S�X�x	RHXrRH`�dg`�YaY4X�d�f�RHXrZLY�fLd�S�Y4n�X�xLdg^	R'`TX�UJR'QpXT`�d�d�ö�'å
R4Z�f7w Ð ØcÑ�l�STd_X�x�d_b=Y4l�Z	fS�W�Yc]_^LlLX�d�f}U*Z S+X�d�^�S Ð ÜHÑ�R4Z�f Ð cÑpX�Y
UJfLd�ZaX�U�n�vNR4Z�fN^L`�l�ZLd�Z�Y�fLd�S0X�x	RHX6W�R4Z�ZLY4X0^=YcSTSTU*b�Q�v_b=d�QJY4Z�h�X�Y�X�x�d
Yc^X�U*]�R4QoW�Y4Z�S+XT`#R4U*ZLd�fkSTlLbLXT`�d�d�ö ( i�Úo`�YaW�d�flL`�dVy�zC{�|�FO}ONfy�zC~�s
}O�@~�GhaC�=y�zCaC~<} Ð fLd�^LU*W�X�d�f�UJZrs�U*hclL`�d�4Ñ.R4W�W�Yc]_^�Q*U*STx�d�S�X�xLdpV�`�S+X
X�z6Y�S+X�d�^�S�wcz�x�U*Q*d|^`�YaW�d�flL`�d�`�MfFHaHN��@~�GhaH�_y�zCaH~�} Ð fLd�^LU*W�X�d�fOU*Z
s�U*hcl`�d�Ø:ÑyR4W#x�U*d�{:d�S|S+X�d�^ Ð Ø:Ñ@i

Úo`�YaW�d�fLl`�dtyrz){�|�FH}�N�y�zC~�}O�@~�GhaH�_y�zCaH~�}�fLU*S+X�U*Z�hclLU*STx�d�SmR4]_YcZLh
X�xL`�d�dpW�QJR4STSTd�SyY4n�Q*d�RHn�ZLY�fLd�S.U*Z�X�x�d�^	R'`TX�UJR'Q	XT`�d�dci Æ.x�d�V�`�S+X.W�Q�R'STS
U*Z�W�Q*l�fLd�S�Q*d�RHn.Z�Y�fd�S�X�x	RHX�S+X�U*Q*Q ZLd�d�fgX�Yrb=d;d�~^	R4Z�fLd�f Ð �2vad�X�X�Y
b=d�d�~^	R4Z�fLd�f�aÑ@i�Æ.x�d�X�z6Y�Y'X�x�d�`pW�QJR4STSTd�S�W�YcZ�STU*S+XpY4n0QJd�R'n0Z�Y�fLd�S
X�x	RHXyRH`�d�d�U�X�x�d�`0X�x�d|`�d�STl�Q�X.Y'noR�^L`�lLZ�U*Z�h�Yc^=d@`#R'X�U*YcZ Ð ��^`�l�Z�d�fL�aÑ
Y4`OW�R4ZLZ�Y'XOb=d�d�~^	R'Z	fLd�f�R4Zav�n�lL`TX�xLd�`Ob=d�W�R4lLSTd�X�xLd�v�RH`�d�^LlL`�d
Ð ��ZLY4X�d�~^�R4Z	fLR4bLQJd��aÑ@i�y�zC{�|�FO}ONfy�zC~�}O�@~�GhaC�=y�zCaC~<}�l�STd�S�f�vq
Z	R']_U*WN^L`�Y4h4`#R4]_]_U*ZLh�X�Y�W�Y4]_^�lX�dOU*Z�Æª`�d�d:¯ , wv��»%i `�d�R4Q�P6YcS+X;X�x�d
à ½�Þ\W�YcS+X�Y'n6X�x�dOW@xLd�R4^=d�S+X�STlLbLXT`�d�d;Y4n6STUJ��d�R'X�]_YcS+X]�0X�x	RHX�U*S
`�YaY4X�d�f�R'X , U*ZºX�xLdN^	RH`TX�U�R'Q*Q*v�q2b�lLU*Q*X�XT`�d�d4i_��Z�Rcf�fU�X�UJY4Zªwby�z){ts
|�FH}�N�y�zC~�}O�@~�GhaH�_y�zCaH~�}OR'Q*STY�W�Y4]_^�lX�d�SªU*Z�Æª`�d�dc¯ , w���»%i Q*Y�z�P6YcS+X
RpQ*Y�z.d�` b=Y4l�Z	f�YcZ;X�x�d à ½�Þ�W�YcS+X Y'n	X�x�d.W#x�d�R4^=d�S+XFSTlLbLXT`�d�d6z�U�X�x
STU*��d�R'X�]_Y4S+X@�6X�x	RHX�U*S�`�YaY4X�d�fºR'X , Ð U�n6X�xLdN^	RH`TX�U�R'Q XT`�d�dOz.d�`�d
d�~^	R'Z	fd�f�n�l�Q*Q�v	Ñmé�X�xLdyQJY�z6d�`6b=Y4l�Z�fLSFYcZOX�xLd à ½�ÞrW�Y4S+X6Y'nÂSTl�bq
XT`�d�d�S0`�YaY4X�d�f�R'XN��vad�X0X�Y�b=d�d�~^�R4Z	fd�fL��Q*d�RHn�ZLY�fLd�S6R'`�dplLSTd�fNn�Y'`
X�x�U*S�^�l`�^=YcSTdci6Æ.x�d�Y4Z�Q�vrfLU�ÒÂd�`�d�ZLW�d�b=d�X�z6d�d�ZrX�xLd�W�Y4]_^�lLX#RHX�U*YcZ
Y4nX�x�dF`�d�R'QW�YcS+X�SoR'Z	f�X�x�d Q*YHz6d�`ob=Y4l�Z	fSmU*SmX�x�R'X�wHn�Y'`FR��2vad�XªX�Y�b=d
d�~^	R'Z	fd�fL��Q*d�R'noZLY�fLd , wLX�xLd�n�Y'`�]_d�`�l�STd�Sr3 Ð - ÑOc�Ü�z�x�U*Q*d�X�x�d
QJR'XTX�d�` lLSTd�SoX�x�dyQ*Y�z.d�` b=YclLZ	f�n�Y4` X�x�d6]_UJZLU*]Ol�] à ½�ÞÂq�W�YcS+X STl�bq
XT`�d�d�`�YaY4X�d�f\R'X , i�ÚF`�YaW�d�fLlL`�dYy�zC{r|�FO}ONfy�z)~<}O�@~�G&aH�_yrz)aH~�}
U*S�U*Z{cYc«:d�fgz�U�X�x�U*Z�^LlLX�^�R'`#R']_d�X�d�`�S * R'Z	f��Âw7z�x�d@`�d * U*S�X�x�d
`�YaY4X�Y4n ö ' R4Z�fY�}U*S|X�x�d�W�YcZLS+XT`#R4U*ZaX�YcZgX�xLd;Z�l�];b=d�`|Y4n0Z�Y�fd�S�i
j�hcR4U*Zªw�Z�Y'X�dpX�x	RHX]w�d�Æª`�d�dc¯ * wO�a»2i `�d�R'Q�P6YcS+Xp`�d�^L`�d�STd�ZaX�S|R4Zrl�^Lq
^=d�`0b=YclLZ	fNYcZNX�xLd�W�YcS+X6Y4nÂX�x�dyV	Z�R4QLYc^LX�U*]�R'Q�STl�bXT`�d�d�S�R'X�U*S+n�vU*Z�h
X�x�dpl�STd�`Tq2ST^=d�W�U�V�d�frW�Y4Z�S+XT`#R4U*ZaX�S�i

©pZ�W�d�X�x�d�`�d�R'QpW�Y4S+X�SrR'Z	f[Q*Y�z.d�`rb=YclLZ	fLS�RH`�d}W�Yc]_^LlLX�d�fÂw.X�x�d
Z�d@~X�S+X�d�^�U*S�X�YrUJfLd�Z�X�U�n�vgâ	�@¨��	�:¤�ÅJÄ�ZLY�fLd�S , UJZkö�'rR4Z	f}^L`�lLZ�d
X�x�d�]�ioj¡Z�Y�fd , U*ZNö ' U*S6^`�l�Z	R'b�Q*d�U�nªd�{:d�`TvN^=Y'X�d�ZaX�UJR4Q	STlLbLXT`�d�d
Y4n	STUJ��d�RHXF]_YcS+Xv� Ð R'n�X�d@`;�2vad�XoX�Y�b=d6d�~^	R4Z�fLd�f�Q*d�R�{:d�ST��U*ZOö�'pR'`�d
d�~^	R'Z	fd�f	Ñ�X�x�R'X�W�Y4Z�X#R'U*Z�S�Z�Y�fLd , U*S�hcl�R'`#R'Z�X�d�d�fºX�Y�x�RH{cd�R4Z
à ½�Þ�W�Y4S+X.h'`�d�R'X�d�`0X�x	R'Z�Æª`�d�d:¯ * w��a»%i `�d�R4Q�P6YcS+X�i0��Z�{:Y4«�UJZLh�^L`�YaW�d@q
fLl`�d�`�MfFHaHN��2~�G&aH�_y�zCaH~�} Ð U*Q*Q*l�S+XT`#R'X�d�f;U*ZNs�U*hcl`�d�Ø:Ñªz�U�X�xOU*ZL^�lLX



^�R'`#R']_d�X�d�`�S * Ð `�YaY4X�ZLY�fLd�Y'n ö�':Ñ@w��Âw	R4Z	frÆª`�d�d:¯ * wH�a»%i `�d�R4Q�P6YcS+X
Ð lL^�^=d�`Nb=Ycl�Z�f\Y4Z�X�xLdrW�Y4S+X�Y4n�ö ( ÑOd�Z�STlL`�d�SOX�x	RHXºÄ<�4Ä@�@ò��	�4�	¦
â��@¨��=�c¤�ÅJÄ�ZLY�fLdNU*Zºö�'�U*S_À_�4�#�:ÄT§Âi_Æ.xlLS�w�RHn�X�d�`�`�M�FCaHN��@~�G&aH�)s
yrz)aH~�}�W�Y4]_^�Q*d�X�d�SFd�~d�W�lX�U*YcZªwcU�X0U*S S�R'n�d�X�Y�^`�l�ZLdyR4Q*Q�lLZ�]�RH`�«:d�f
ZLY�fLd�S�n�`�Y4]æö�'Lw�STU*Z�W�d�X�xLd�STd�W�R4ZLZ�Y4X|^=Y4STSTUJbLQ�v�b=d�U*ZrX�x�d à ½�Þ7q
Y4^LX�U*]�R4Q7STl�bXT`�d�dpö ( z�U�X�xrSTU*��d�R'X|]_Y4S+Xr�Âi

��ZaX�l�U�X�U*{:d�Q�vaw6^`�YaW�d�flL`�d4`�M�FCaHN��@~�G&aH�_yrz)aH~�}\z.Y4`�«�S�bav l�STU*ZLh
X�xLd6W�Y4]_^�lX�d�f�QJY�z6d�` b=Ycl�Z�fLSoRHXFZ�Y�fd�S�Y4n�ö ' UJZ;Y4`#fd�`�X�Yr��^L`�Y4^Lq
R'h:RHX�d��;X�xLd�lL^�^=d�`6b=Ycl�Z�f Ð Æª`�d�d:¯ * w��a»%i `�d�R4Q�P6YcS+X@Ñ.Y4Z�X�xLd�W�YcS+XyY'n
ö)(�fY�z�Z�X�x�d�^	RH`TX�U�R'Q|XT`�d�drö ' Ð Ù�X�d�^LSrÜH�é	ÜHÕ4Ñ@iôj�STSTlL]_d�X�x	RHX
STY4]_d;ZLY�fLd , Ð z�U�X�x}W@xLUJQJf�`�d�Z ,U. R4Z�f ,21 Ñ�U*S|`�d�R4W#x�d�fgz�U�X�xkR
��STU*��d.b�l�fLh4d�X���Y4nO�R4Z�f�R|W�Y4S+Xob=YclLZ	f�Y4nf�_i���nX�x�d@`�d0d�~U*S+X�S�STY4]_d
fU*S+XT`�UJbLlLX�U*YcZ�Y'n=�7R4]_Y4Z�h ,. R4Z�f ,B1 STl�W#xNX�x	RHX6X�x�d�STlL]äY'nªX�xLd
W�Y4`T`�d�ST^=Y4Z	fLU*ZLh�Q*YHz6d�`�b=Ycl�Z�fLS_fYad�S�Z�Y'X�d�~W�d�d�f�� Ð ÙaX�d�^�S�ß�é
Ü4ÜHÑ@w�X�xLd�Z , . R4Z�f , 1 ]�R�vºb=d�QJY4Z�hrX�xLd_Yc^X�UJ]�R'Q0STlLbLXT`�d�dNR4Z	f
`�M�FHaCN��@~�G&aH�=y�z)aH~�}gU*S|U*Z{cYc«:d�f�`�d�W�l`�STUJ{cd�Q�v Ð ÙaX�d�^�S�ÜH�é	Ü�ÕcÑ�X�Y
Ð RcÑ0]�R'`�« , . R4Z�f , 1 Ð Ù�X�d�^�Ü�Ñ@w�R'Z	f Ð b=ÑoSTd�RH`�W@x�n�Y'`yZ�Y�fd�S6X�x	RHX
ZLd�d�f�X�Y b=dg]�RH`�«:d�f\UJZ�X�x�dgW�Y'`T`�d�ST^=YcZ�fLU*Z�h STlLbLXT`�d�d�S�i�Æ.x�l�S�w
ZLY�fLd�S , . R4Z	f , 1 z�U*Q*Q	b=dyQ*d�n�X0l�ZL]�R'`�«:d�f�U�n7R4Z�fOYcZLQ�vOU�n�wcn�Y4`6d�{aq
d@`Tv�^=YcSTSTU*b�Q*dySTU*��d.bLl	fLh4d�XmX�x�R'X�`�d�R4W#x�d�f , w:ZLY�W�Yc]ObLU*Z	R'X�U*Y4Z�z.R4S
d�{:d�`|n�YclLZ	f�X�x	RHXpW�Ycl�QJf�b=d�RHXpX�xLd�W�Y4`T`�d�ST^=Y4Z	fLU*ZLh�lL^�^=d�`�b=YclLZ	f
�_i

à Y'`�d n�Y4`�]�R'QJQ�vaw'W�Y4Z�STUJfLd�`�R.Z�Y�fd ,�� UJZ�X�xLdFSTl�bLXT`�d�d Y'n�ö ' `�YaY4X�d�f
RHX ,. R4Z�fOQ*d�X��=R'Z	fU� fLd�ZLY4X�d.X�x�d�STU*��d�b�l�fLh4d�X0R4Z	f;W�YcS+X6l�^�^=d@`
b=Y4l�Z�f�^L`�Yc^�R4hcR'X�d�f�fYHz�Z�X�Y , Ð ^	RH`�d�ZaXªY'n , . R4Z�f , 1 Ñ@im¢�dFS�R�v
X�x�R'X ,�� U*Smâ	�#¨��=�:¤�ÅJÄyáF����¥;��Ä@�%âLÄT���m�2� Ð ,E/ � / �OÑÂU*n�d�{:d�`Tv�^=Y4X�d�ZaX�UJR4Q
STlLbLXT`�d�d�Y'npSTU*��d�R'XO]_YcS+XB� Ð RHn�X�d�`;ö�'gU*S;n�l�Q*Q�v d�~^	R'Z	fd�f	ÑpX�x	RHX
U*S�`�YaY4X�d�f�R'X , R4Z�fºW�Y4Z�X#R'U*Z�S , � wmx	R'S;R'Z à ½�Þ[W�YcS+X�h4`�d�RHX�d�`
X�x�R4Z��_iB`�MfFHaHN��@~�GhaC�=y�zCaC~<}ºU*S�b�R4STd�f}YcZgX�x�d�n�Y4QJQ*Y�z�U*Z�h�«cd�v
Y4b�STd�`�{4R'X�U*Y4Zª¼ ��n , � U*S��=�4�ªâ	�@¨��	�:¤�ÅJÄ�z�U�X�xr`�d�ST^=d�W�X�X�Y Ð ,E/ � / �;Ñ@w
X�xLd�Zªwn�Y'`|STYc]_dNÜQ��� . ���H���w
Ü4ir3 56'�798h: Ð , Ñvc Ü!c Æª`�d�dc¯ ,. wi� . »%i QJY�z�P6Y4S+X�c Æª`�d�dc¯ ,21 wi�=�
� . ��Ü@»2i Q*Y�z�P6YcS+XB���_w�R4Z	f

ai ,E� U*SmZLY4Xª^L`�lLZ	R4bLQ*d�z�U*X�x�`�d�ST^=d�W�XªX�Y Ð ,. wK� . w[�U� Ð 3 56'�798h: Ð , Ñ#c
ÜHÑ<� Æª`�d�d:¯ , 1 wf�O��� . �\Ü�»%i QJY�z�P6Y4S+X�Ñ@i

Æ.x�R'X|U*S�w�U�n , � U*SyZ�Y'X�^L`�l�Z�R4bLQJd�z�U*X�x�`�d�ST^=d�W�X�X�Y Ð ,E/ � / �;Ñ X�x�d�Z
X�xLd�`�d�d�~UJS+X�SpR�z.R�v�X�Y�fLU*S+XT`�U*b�lLX�d�X�xLd;STU*��d;b�l	fhcd�X�� R4Q*YcZLh�X�xLd
^�R'X�x_n�`�Y4] , fLY�z�Z_X�Y ,�� STlLW@x_X�x�R'X X�x�d|QJY�z6d�`yb=YclLZ	fS6YcZ_X�xLd
à ½�Þ£W�YcS+X�Z�d�{:d�`�d�~W�d�d�f�X�x�dgW�Y'`T`�d�ST^=YcZ�fLU*Z�h lL^�^=d�`�b=Y4l�Z�fLS�w
Y4ZgR4Q*QÂX�x�d�ZLY�fLd�S�U*ZrX�xLd�^	RHX�xªi0©pb�{�UJY4l�STQ�vaw , � U*S�Z�Y'X�^L`�lLZ	R4bLQ*d
Ð U<i dci*wLSTx�YclLQJf�b=d�]�R'`�«:d�f	ÑoU*nmU�X.U*SyZ�Y'X.^L`�lLZ	R'b�Q*d�z�U�X�x_`�d�ST^=d�W�XyX�Y
�@�4À_ÄOXT`�UJ^LQ*d Ð ,E/ � / �;Ñ@i��.R'STd�fºY4ZºX�x�d�STdOYcbLSTd�`�{4R'X�U*YcZLS�wªz6dNW�R4Z
n�Y4`�]�R'QJQ�vO^L`�YH{:d6X�x�R'X U�n7RpZ�Y�fdyUJZ;ö ' U*S Z�Y4X ^`�l�Z	R'b�Q*dcw4X�x�d�Z;U*X U*S
]�RH`�«:d�f�bavg^`�YaW�d�fLl`�dU`�M�FCaHN��@~�G&aH�_yrz)aH~�}mi Ð Æ.x�d;^L`�YaY4n6W�R4Z
b=d�n�YclLZ	f�U*Z�¯ Ô'»2i Ñ

j|S�R4Z¡Y4^LX�U*]_U*��R'X�U*YcZ7w|^L`�YaW�d�flL`�d�`�M�FCaHN��@~�G&aH�_yrz)aH~�}�]�R'UJZq
X#R'U*Z�S_X�x�drR'`T`#R�v��6YclLZ	fª¯ »|U*Z�Y'`#fLd�`_X�Yk`�d�fLlLW�d�W�Y4]_^�lX#R'X�U*YcZ�R4Q
YH{:d@`�x�d�R4fLS�i ã R'W@xrd�ZaXT`Tv��6YclLZ	fª¯ , wf��»ªU*S�U*Z�U�X�UJR4Q*U*��d�f�X�Y_îNR4Z�f�U*S
lLSTd�fgX�Y�«cd�d�^gXT`#R4W#«�Y4n0X�x�d�]�R'~U*]OlL]æ{cR'QJlLd;Y'nt�ïz�U�X�x}z�x�U*W@x
`�M�FHaCN��@~�G&aH�=y�z)aH~�}}x�R4Spb=d�d�ZgU*Z{cYc«:d�f�YcZgZ�Y�fd , z�U�X�x}STU*��d
bLl	fhcd�X�� � ����ikÆ.x�d�«:d@v�YcbLSTd�`�{4R'X�U*YcZ xLd�`�d�UJS�X�x	RHXOU�n|RgZ�Y�fd
,�� U*Z�X�x�d�STl�bXT`�d�d�`�YaY4X�d�fgR'X , UJS|Z�Y'X|^L`�l�Z�R4bLQJd�z�U�X�xr`�d�ST^=d�W�X
X�Y Ð ,E/ � / �OÑ@w|X�x�d�Z�U�XgU*SrR4Q*STY�ZLY4Xr^L`�l�Z�R4bLQJd}z�U�X�x�`�d�ST^=d�W�X�X�Y
Ð ,E/ � � / � � Ñ@w	n�Y'`�R4Q*Q_� � ����wH� � ���2i���ZaX�l�U�X�U*{:d�Q�vaw�X�xLUJS|S�R�vS�X�x	RHX
U�n|z.d�x	R�{:d�R4Q�`�d�R4fv `�d�R'W@xLd�f Z�Y�fLd , z�U�X�x\R}W�YcS+XOb=Ycl�Z�fx� �
R'Z	f�STU*��d�b�l�fLhcd@X�� � wX�xLd�Z�UJZ�{:Y4«�UJZLh`�M�FHaCN��@~�G&aH�=y�z)aH~�}�YcZ ,
z�U�X�xrR;ST]�R4Q*Q*d�`�b=Y4l�Z	f��S��� � R4Z	f�ST]�R4Q*Q*d�`�STU*��d�bLl	fhcd�X������ �
W�R4Z�ZLY4XyW�R4l�STdpR4ZavN]_Y'`�d�ZLY�fLd�S6l�Z	fd�` , X�Y�b=d�]�RH`�«:d�fÂiFÆ.x�l�S�w

z�x�d�Z\STlLW@x�R}STU�X�l	RHX�UJY4Z�UJSNfLd�X�d�W@X�d�f7wFY4lL`N]�RH`�«�UJZLh}^L`�YaW�d�flL`�d
W�R'Z�STU*]_^�Q�v�`�d�X�lL`�Z Ð Ù�X�d�^rcÑ@i

4. CONCLUSIONS��ZkX�x�U*S�^	R'^=d�`�wmz6d_x	R�{:dN^`�Yc^=YcSTd�f�R�h4d�Z�d�`#R'Q0n�`#R4]_d�z6Y4`�«}X�x	R'X
d�Z�R4b�Q*d�S l�STd@`�S0X�Y�ST^=d�W�U*n�v_W�Y4Z�S+XT`#R4U*ZaX�S YcZNX�x�dySTU*��d�R4Z�fNR4W�W�lL`#R'W�v
Y4nOfLd�W�U*STUJY4ZôXT`�d�d�S�iæÆ.xLdº]_Y'X�UJ{4R'X�U*Y4Z¡n�Y4`�STl�W#x�W�YcZLS+XT`#R4U*ZaX�S�U*S
X�Y_R'QJQ*Y�zôX�x�d�d��NW�U*d�ZaX�W�YcZ�S+XT`�lLW�X�U*YcZ�Y'nFfLd�W�U*STUJY4Z�XT`�d�d�W�QJR4STSTU�V�d�`�S
X�x	RHX|R'`�d�d�R4S+v�X�YNU*ZaX�d�`�^L`�d�XyR4Z	fÂwLR'XyX�x�dpS�R4]_d�X�U*]_dcwx�RH{cd�hcYaY�f
R4W�W�lL`#R'W�vN^`�Yc^=d�`TX�U*d�S�io¢�d|x�R�{:dy^L`�Y4^=YcSTd�fNZLY'{cd�Q	R'QJh4Y4`�U�X�x�]_S n�Y'`
^�lLSTx�U*Z�h�STU*��d�R'Z	f�R4W�W�lL`#R4W@v�W�YcZLS+XT`#R4U*ZaX�S.U*Z�X�Y�X�x�d|XT`�d�d�q2b�lLU*Q�fU*Z�h
^�x�R4STdci�©plL`�R'QJh4Y4`�U�X�x�]_S�lLSTd_R�W�Y4]ObLUJZ�R'X�U*YcZºY4n.fvZ	R']_UJW;^L`�Y'q
h4`#R']_]_U*Z�h�R4Z�f�b`#R4ZLW@xq�R'Z	f�q�b=Y4l�Z�f;X�d�W#x�Z�UJual�d�S0X�Y�^L`�l�ZLd�d�R'`�Q�v
Ð fLl`�U*Z�hºX�xLd�h4`�Y�z�U*Z�h�^�x	R'STdHÑN^=Y4`TX�U*YcZLS_Y4n�X�xLd�^	RH`TX�UJR4Q*Q�vq2bLl�U*Q�X
XT`�d�d}X�x	RHX�W�R'Z�Z�Y'Xr^=Y4STSTU*b�Q�v�b=d}^	R'`TXrY4n�X�x�d}Yc^X�U*]�R4Q�STlLbLXT`�d�d
X�x	RHXNS�RHX�UJS+V�d�SNX�x�d�l�STd@`Tq�ST^=d�W�U�V	d�f W�Y4Z�S+XT`#R4U*ZaX�S�i ã ZLn�Y4`�W�U*Z�hkX�x�d
W�Y4Z�S+XT`#R4U*ZaX�S;z�xLU*QJd_X�xLd�XT`�d�d�U*S�b=d�U*Z�hgbLl�U*Q�X;^`�d�{:d�ZaX�S�R�STU*hcZLU*VLq
W�R'Z�X;R']_Ycl�ZaX�Y'nyd�ÒÂY'`TX;b=d�UJZLh�d�~^=d�Z�fLd�fkYcZ�d@~L^�R4Z�fLU*Z�h�Z�Y�fLd�S
X�x	RHX0R'`�d�Z�Y'X0^�R'`TX Y4n=X�xLd.Yc^X�U*]�R4QSTl�bLXT`�d�dci ©plL` ^`�Yc^=YcSTd�fOU*Z�X�d@q
h4`#RHX�d�f�R'Q*hcY4`�U�X�xL]_S�fLd�Q*U*{:d�`�STU*h4Z�U�V	W�R'ZaX�^=d�`Tn�Y'`�]�R4Z�W�dNST^=d�d�fl�^�S
X�x	RHX�R'`�dcw�UJZr]�R4Zav�W�R4STd�S�w=U*ZrX�x�dp`#R'Z�h4d�Y'noX�z6YNY4`�X�xL`�d�d�Y4`#fLd@`�S
Y4nF]�R'hcZLU*X�l�fLdci
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