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� ��ï�ï��=ò /a`�b«c'dae sL°J9�{æg�hl¥�`�b=klc'd�¦ ¨
`nm�q'kj¤ae�byc'd�eXq'¨
e!m�g�b=kl`¶¤�e�ª�kj¨
c1e!¤þkjmV/�kl¥niab=e*0a§(G@C~§ É dae
g�hl¥�`�b=kjc'd�¦ÍÄ}kjhjh�q1e!hje!¨
c|c'daer` ¢ ]1e!¨
c'q�>@ " A È�È�È A  N

ù
¦ B § É daer¨
`n¦�ªD`nmae!mtc'q|mae�e!¤ae!¤4c1`«q'g�c'kjq1©)Þ«c'd�e!q1e

` ¢ ]1e!¨
c'q�d�g!f�e�c'd�e�hl`�ÄLe!q1c{q'ª�g�¨
e�b'e!±~i�klb=e!¦�e!mzc'q!ÇZk­§®e�§lÇZc'd�e�Þ�`s¨�¨�iaª~Þ�q1ª�g�¨
e�`�© ¬ i�m�klc'quªDe�b|` ¢ ]1e!¨
c�§
á�m�¨
`nmzc1b=g�q'c�Çpg�hjh�c'dae�b'e!q'c�`�©@c'dae�` ¢ ]1e!¨
c'q�b'e!±~i�klb=e6q1ª g�¨
e�`�©:�oi�m�klc'qBe!g�¨=d�§ É dae�q1e!hje!¨
c1e!¤�` ¢ ]1e!¨
c'q
g�b'e��c� ¬ g�hjc1`�¥�e�c'dae�b!Ç;c'dae�Þ«Þ~kle!h	¤-g8c1`�c'g�h ¢ e!mae Q c�`�©c�c� ¬ Ç�g�m�¤�c'dae6¨
`�b=b'e!q1ªD`nm�¤�kjm�¥�¨
`n¦�ªD`nmae!mtc'q
`s¨�¨�iaªtÞ�g�hjh�c'daeyg!f�g�kjhjg ¢ hleoq1ª�g�¨
eV��§ É dae8`�ª�c'kj¦�g�hLq'`nhjiac'kl`nm�kjmHc'd�kjq6¨�g�q1e�kjqK¨
`n¦�ª�b=k	q1e!¤4`�©�c'dae
` ¢ ]1e!¨
c'q�>@ N

ù
¦ ¤ " A È�È�È A  N

ù
¦ ¤ ¦ N

ù
n ò " B § É daeKm~i�¦ ¢ e�bu`�©@c'd�eKq'e!hle!¨
c1e!¤�` ¢ ]1e!¨
c'q|kjq ¡ ¦ N n O G £ ÇZg�m�¤

c'dae!klb�c1`�c'g�h ¢ e!mae Q c�kjq ¡ ¦ N n O G £ E�§ É d~i�q�Ç¨sL°J9�{¶¨�g�m ¢ e ¯ ¦ N
ù
n ò "

°
N
ù
¦ E{c'k	¦�e!quÄ�`�bxq1erc'd�g�m�`�ª�c'kj¦rg�h­§
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u 0
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1

2
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  (b)

 (1)

 (1)

 (1)

  (b-1)

  (b-1)

  (b-1)
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(benefit) (space)
objects components

u W-1

 (W/2)

 (W/2)

W+2

/�kl¥niab'e40a§(G!�21@÷Sãag�¦�ª�hje�q'¨
e!m�g�bxkl`{©)`�bjsL°1¯«A�ï�§ É dae�m~i�¦ ¢ e�b=q@kjm�ª�g�b'e!mtc'dae!q1e!qvkjm�¤�kj¨�g�c1e}c'dae ¢ e!mae Q c
g�m�¤yb=e!±ti�kjb'e!¤oq1ª�g�¨
e|`�©�c'dae�` ¢ ]1e!¨
c'q}g�m�¤�¨
`n¦�ªD`nmae!mtc'qFb'e!q1ªDe!¨
c'klf�e!hjÞ�§

� ��ï�ï��=ò ¹v`nm�q'kj¤ae�b�c'dae8e
ãsg�¦�ª hle�kjh	hji�q1c1b=g�c1e!¤4kjmX/�kl¥ni�b'eû0a§(G8UtÇ�©R`�b6Ä}d�kj¨xd4ÄLeog�q'q'i�¦�e�c'd�g�cKc'dae
q1ª�g�¨
e�¨
`nm�q1c1b=g�kjmtc{kjq�� ' ¬ E�§�euiab=kjma¥yc'd�e Q b=q1c|klc1e�bxg�c'kl`nm�c'daeXsL°'¯«A�ï�9'{�g�hl¥�`�bxklc'd�¦ÍÄ}kjh	h�q'e!hle!¨
c
` ¢ ]1e!¨
cf n Ç ¢ e!¨�g�i�q1eFklcSd�g�qSc'daeFh	g�b'¥�e!q1c+b=g�c'kj`�`�© ¢ e!mae Q c�ªDe�b+q1ª�g�¨
e}b'e!±ti�klb'e!¤ ¢ Þ6c'daeF¨
`�b'b=e!q1ªD`nm�¤�kjma¥
¨
`n¦�ªD`nmae!mtc'q�Ç+Ä}d�kj¨=d�g�b'e%>@T n�A T x�B § É d�kjq�b=g�c'kl`�kjqaG�©)`�b� n Ç@g�m�¤Hhle!q=q�c'd�g�mYG8©)`�brg�hjh�c'daeo`�c'dae�b
` ¢ ]1e!¨
c'q�§

á�m�c'daeymae
ã~c�klc1e�bxg�c'kl`nm�c'daeo` ¢ ]�e!¨
c� x k	q�q1e!hje!¨
c1e!¤�§yo�`�c1eyc'd�g�crkjmH`�b=¤ae�bKc1`Xq'g�c'kjq1©)Þg x `nm�hjÞ
c'daey¨
`n¦�ªD`nmae!mtc�T�h8kjqKmae�e!¤ae!¤;Ç+q'kjm�¨
eiT x Ävg�q�q1e!hle!¨
c1e!¤�kjm�c'daeoª�b=e�f~kl`ni�q�klc1e�bxg�c'kl`nm�§ É dae8` ¢ ]1e!¨
c
 x kjq}q1e!hje!¨
c1e!¤ ¢ e!¨�g�i�q1e6klc'q ¢ e!mae Q cFªDe�b}q1ª�g�¨
e�b=g�c'kl`aÇ h ® ¤ ¦n ® Ç kjq�d�kl¥ndae�bFc'd�g�m«c'dae�`nmae{`�©j ¦ Ç�Ä}d�k	¨=d
b'e!±~i�klb'e!qL¨
`n¦�ªD`nmae!mtc=T ¦ Çag�m�¤8d�g�qvg6b=g�c'kl`6`�© h ® ò�xn ® § É daeB`�c'dae�bvcUÄL`r¨=d�`nkj¨
e!qId�g!f�e�hl`�Ä�e�bIbxg�c'kl`nq�Çag�q
ÄLe!hjh­§ É dae�` ¢ ]1e!¨
c2 k"!ÇaÄ�d�kj¨=d8b'e!±~i�klb=e!qI¨
`n¦�ªD`nmae!mzc'q8>@Tl" A T ¦YB Ç�d�g�qIgKbxg�c'kl`�`�© ® ò "® Ç g�m�¤o` ¢ ]1e!¨
c2 h Ç
Ä}d�k	¨=dob'e!±~i�klb'e!qI¨
`n¦rª�`nm�e!mzc'q4>@T h A TMm B Ç�d�g�q�gKb=g�c'kl`r`�© "® §

á�moc'daeuc'd�klb=¤8klc1e�b=g�c'kj`nmoc'dae�g�hl¥�`�b=klc'd�¦ºq1e!hje!¨
c'qI` ¢ ]1e!¨
c2 h ÇaÄ}d�kj¨xdoma`�Äþ`nm�hjÞ�mae�e!¤�qI¨
`n¦�ªD`nmae!mtc
TMm�Ç�q=kjm�¨
e4T h k	q�g�hlb=e!g�¤aÞ�q1e!hle!¨
c1e!¤�§.w ¢ q1e�b=f�e�c'd�g�cBc'dae ¢ e!m�e Q c}ªDe�b�q'ª�g�¨
e�bxg�c'kl`�`�©Sc'd�kjq�¨xda`nkj¨
e ¡ ¦ ® £
kjqLma`�c ¢ e�c1c1e�bvc'd�g�m�c'daeBb=g�c'kl`nm�`�©k k" ¡ ® ò "® £ §�q}`�Ä�e�f�e�b�Ç�klc�kjq�c'daeB`nm�hlÞKfskjg ¢ hleB¨=da`nkj¨
eug�cLc'd�kjq�ª�`nk	mzc�Ç
¢ e!¨�g�i�q1e�c'dae{b'e!¦rg�kjm�k	ma¥6g�f�g�k	hjg ¢ hle|q1ª g�¨
e{kjqt]'i�q1c�E � ¬ §

á�m_q=i�¦r¦rg�b'Þ�Ç}c'daeNsL°'¯«A�ï�9'{Åg�hl¥�`�b=klc'd�¦ q1e!hje!¨
c'qoc'dae�q'e�c8`�©{` ¢ ]�e!¨
c'q%>@ n�A  x A  h B ÇBg�m�¤Âc'dae
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u W/2+2

u W/2+2W/3-2

u W/2+2W/3-1

(benefit) (space)
objects components

v
 (1)

v

v

u

1

2
  (1)

 (1)

 (1)

v

v  (1)

 (1)

 (1)

 1

W-1

W

v

v

 (1)

v

v

 (1)

 (2)

 (2)

  (b)

  (b)

  (b)

  (b)

W+1

W+2

2W/3-1

2W/3

/�kl¥niab'eP0a§(G@C21}÷Sãag�¦�ª�hje{q'¨
e!m�g�b=kj`�©)`�brsL°J9�{ § É dae�mti�¦ ¢ e�b=q}k	m�ª�g�b'e!mtc'dae!q1e!qukjm�¤�kj¨�g�c1e|c'dae ¢ e!mae Q c
g�m�¤yb=e!±ti�kjb'e!¤oq1ª�g�¨
e|`�©�c'dae�` ¢ ]1e!¨
c'q}g�m�¤�¨
`n¦�ªD`nmae!mtc'qFb'e!q1ªDe!¨
c'klf�e!hjÞ�§

¨
`�b'b'e!q'ª�`nm�¤�kjma¥o¨
`n¦�ªD`nmae!mtc'qS>@T n�A T x A T h A TMm B Ç;Ä}d�k	¨=d�`~¨�¨�i�ªtÞwq1ª�g�¨
e ¬ ES'n��§ É daeKc1`�c'g�h ¢ e!mae Q c
`�©�c'd�kjqIq1`nh	iac'kl`nmykjq "o" ® ¤qpm §

É d�e�`�ª�c'kj¦�g�h@q1`nhji�c'kl`nmX©)`�b�c'd�kjq|e
ãag�¦�ª�hle8¨
`nm�q'kjq'c'q|`�©Fc'dae8q1e�c6`�©I` ¢ ]�e!¨
c'qF>@ #" A  ¦ A  n B § É dae
b'e!±~i�klb'e!¤�¨
`n¦�ªD`nmae!mtc'q@`s¨�¨�iaª~Þ�g�hjh�c'd�eBg�f�g�kjh	g ¢ hle}q1ª g�¨
e8��Çsg�m�¤�c'd�e}c1`�c'g�h ¢ e!mae Q c+`�©Zc'dae�q1`nh	iac'kl`nm
kjq " n ® ò px §

É d�e�b'e�©R`�b=e�Ç�c'dae6q1`nhjiac'kl`nm«`�©#sL°1¯«A�ï�9�{H¨�g�m ¢ e nor ® ò�¦Öx¦�¦ ® ¤ "sm c'kj¦�e!q}Ä�`�bxq1e�c'd�g�m�`�ª�c'kj¦�g�h­§á/a`�b�q'iaN�Î
¨�kle!mtc'hlÞohjg�b'¥�e�f�g�hjiae!qI`�©fE�c'dae{g ¢ `�f�e�±ti�g�mtc'klc^Þok	qIg�ª�ª�b'`�ãskj¦�g�c1e!¤ ¢ Þ+G È U'Ut§ 6

O+PRìSPjO ír���������UY@�¿��]Y�ZY@�H���@W����
��W��zY��k���­³ZW6�
É dae�e
ãsªDe�b=kj¦�e!mtc'q�¤ae!¦�`nm�q1c1b=g�c1erc'd�g�c{c'dae ¢ `nm�¤we!mae�b'¥�Þwg�hl¥�`�b=kjc'd�¦rq�ªDe�b'©)`�b=¦ÍÄL`�b=q1e�c'd�g�mHq1`n¦�e
`�©�c'dae|¥�b'e�e!¤aÞog�ª�ª�b=`ng�¨=dae!q�§ ¢ c}g Q b=q'cL¥nh	g�m�¨
e|c'd�kjqIk	qIgKb=g�c'dae�b}q'i�b'ª�b=kjq=kjma¥{b=e!q'i�hlc�Çs¥nklf�e!myc'd�g�cFc'dae
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v6

v5

v4

v3

v2

v1

u5

u4

u3

u2

1u

(benefit) (space)
componentsobjects

(b-1)

(5b/4-1)

(b/4)

(3b/4)

(b/2)

(b/2)

(b/2)

(b/2)

(2/3(5b/4-1)+1)

(b)

(1)

t�kl¥niab'eDua§]vxwlyH÷+ãsg�¦�ª hle-q'¨
e!m�g�b=kl`�©R`�b5zL°1¯«A ï|{�} § É dae�mti�¦ ¢ e�b=q8kjm¶ª g�b'e!mzc'd�e!q1e!qokjm�¤�kj¨�g�c1e-c'dae
¢ e!maeH~�cFg�m�¤ob=e!±ti�kjb'e!¤yq1ª�g�¨
e|`�©�c'dae|` ¢Q� e!¨
c'q�g�m�¤�¨
`n¦�ªD`nmae!mtc'qIb'e!q1ªDe!¨
c'klf�e!hjÞ�§

¯���ïX�x�áï�g�hl¥�`�b=kjc'd�¦rq6d�g!f�eod�kl¥ndae�b6¨
`n¦�ª�hle
ãaklc^Þ4g�m�¤4q'e�e!¦ÿc1`w¦rg���ey¨=d�`nkj¨
e!q6Ä}klc'dX¥�b=e!g�c1e�br¨�g�b'e�§
��`�ÄLe�f�e�b!ÇZÄLeK` ¢ q1e�b'f�eKc'd�g�c�g�hjh�c'daeK¤ae!¨�kjq'kj`nm�q}c'd�g�c�¯L�'ïX�x�:ï�¦rg���e!q�g�b'e ¢ g�q1e!¤w`nm � i�q1c-}s��ì)°=�r`�©
¨
`n¦�ªD`nmae!mtc'q�Çn¤ae!q1ª klc1e@c'daeL©$g�¨
c�c'd�g�c�kjm6¦rg�mtÞ{¨�g�q1e!q�klc�kjq�g�hjg�b=¥�e�b�m~i�¦ ¢ e�bZ`�©�¨
`n¦�ªD`nmae!mtc'q�c'd�g�cSg�b'e
kjmtc1e�b'b'e!hjg�c1e!¤;§ É d�kjquª�b'e�f�e!mtc'qK¯���ïR�x�:ï�©)b'`n¦>¨�g�ª�c'iab=kjma¥yc'd�erc1b=iae�Ç�¦�`�b'e8¨
`n¦�ª�hle
ãDÇpg�q'q'`~¨�kjg�c'kj`nm�q
kjm�d�e�b'e!mzc�kjmyc'dae�ª�b'` ¢ hle!¦�Ç�m�g�b'b'`�Ä}qFc'd�e�kjma©)`�b=¦rg�c'kj`nm�iaªD`nmyÄ}d�k	¨=dyc'dae6g�hl¥�`�b=klc'd�¦ç`�ªDe�b=g�c1e!q�ÇDg�m�¤
hle!g�¤�q{c1`«ªD`~`�b�¤ae!¨�kjq=kl`nm�q�§ É d~i�q�Ç�¯���ïR�x�:ï�q=da`ni�hj¤�ma`�c ¢ erc'dae�g�hj¥�`�b=klc'd�¦>`�©v¨xda`nkj¨
e�ÇSe!q1ªDe!¨�kjg�h	hlÞ
q'kjm�¨
e|klcF¤a`~e!qFma`�cFq'¨�g�hle�g�qFÄLe!hjh�g�qFc'dae�¥�b=e�e!¤aÞyg�hl¥�`�b=klc'd�¦�q�§

É d�e{¥�b'e�e!¤aÞ-g�ª�ª�b'`ng�¨xdae!qug�b'e ¢ e�c1c1e�buc'd�g�m-c'dae ¢ `nm�¤ye!mae�b'¥�Þ«g�hj¥�`�b=klc'd�¦rq�©)`�bBg�ma`�c'd�e�bBb=e!g�q1`nm
g�qSÄLe!hjh­§ É dae�Þ�g�b=eFg ¢ hleLc1`|kjm�¨
b'e!¦�e!mtc'g�hjhlÞ�¨
`n¦�ª�iac1eFgumae�Ä¶q1`nh	iac'kl`nm6Ä}dae!m6c'daeFq1ª g�¨
ev¨
`nm�q1c1b=g�kjmtc+kjq
q1`�©)c ¡ q1e�eS�se!¨
c'kl`nm&ua§�C~§]v £ § É d�kjqvkjqIg�m�k	¦�ªD`�b'c'g�mzcI©$g�¨
c1`�b�k	moc'dae|q1e!hle!¨
c'kl`nm�`�©�c'd�e|g�hl¥�`�b=klc'd�¦�Ç�q'kjm�¨
e
klc�b'e!¦�`�f�e!qBc'dae�b'e!±~i�klb'e!¦�e!mtcF`�©@g�d�g�b=¤-q1ª�g�¨
eK¨
`nm�q1c1b=g�kjmtc�Ç g�m�¤«¥nklf�e!q�c'dae6i�q1e�bBc'dae���e
ãak ¢ k	hjklcUÞ�c1`
¨=d�`t`nq1eKg�¦�`nma¥8g�bxg�ma¥�e{`�©+q'h	kl¥ndzc'hjÞ8¤�kl��e�b'e!mtc�q'ª�g�¨
e{b'e!±~i�klb=e!¦�e!mzc'q}Ä}d�kj¨xd«¦rg�Þ�hle!g�¤-c1`8q1`nh	iac'kl`nm�q
Ä}klc'dyq=kl¥nm�k�~�¨�g�mtcvf�g�bxkjg�c'kl`nm�qFk	moc'dae ¢ e!maeH~�cIf�g�hjiae!q�§

É d�eu¤�kjq1c'kjm�¨
c'kj`nm8g�¦r`nma¥�c'dae�¥�b'e�e!¤aÞog�hl¥�`�b=kjc'd�¦rqvkjqI±~i�klc1e�¨�hle!g�b ¢ e�cUÄLe�e!myc'dae ¢ e!q1c ¡ zL°'¯«A�ï|{�}
g�m�¤�zL°^{�} £ g�m�¤_c'd�e�Ä�`�b=q'c ¡ zL°'¯«A�ïøg�m�¤�zL°�ðj�'í-} £ ªDe�b'©)`�b=¦�e�b=q ¡ q1e�egt�kl¥niab=e!qJua§���g�m�¤�ua§�� £ §
��`�ÄLe�f�e�b!Ç klcFk	qLm�`�cF¨�hle!g�bFÄ}dae�c'd�e�b�zL°1¯«A�ï�{�}w`�bizL°
{�}Xkjqvg ¢ e�c1c1e�b}¨xda`nkj¨
e�Ç�q'kjm�¨
e�c'dae�Þ ¢ `�c'dyd�g�f�e

���



c'dae{q=g�¦�e�c'kj¦�e|¨
`n¦�ª hle
ãskjcUÞyg�m�¤oª�b'`�f~k	¤ae|q1`nhjiac'kj`nm�qv`�©�q=kj¦rkjhjg�bI±~i�g�hjklc^Þ�§
á�m�`�b=¤ae�b�c1`Xg�m�q1ÄLe�b�c'daeyg ¢ `�f�e�±~iae!q1c'kl`nm�ÄLe�d�g!f�eyc1`�c'i�b=m�`niab�g�c1c1e!mzc'kl`nm¶c1`�c'daeyg�m�g�hlÞsq'kjq

ª�b'e!q'e!mzc1e!¤_kjm��~e!¨
c'kl`nm5ua§�C~§��~§ É d�kjqKg�m�g�hlÞsq'kjq�q'da`�Ä}qrc'd�g�crc'dab'e�e�`�©uc'daey¥�b=e�e!¤aÞ�g�ª�ª�b'`ng�¨xdae!qrÄLe
e
ãag�¦rkjmae!¤�ÇIkjm�¨�hji�¤�kjm�¥*zL°^{�} Ç�¦rg!Þ¶ªDe�b'©)`�b=¦âg�b ¢ klc1b=g�b=k	hlÞ4ªD`~`�b=hlÞ�i�m�¤ae�b�¨
e�b'c'g�kjmÂ¨�klb=¨�i�¦rq'c'g�m�¨
e!q�§
É dae|q=g�¦�e{¤a`~e!q}ma`�c�q1e�e!¦çc1` ¢ e�c1bxiae�©R`�b�c'daeDzL°'¯«A�ï|{�}4g�hl¥�`�bxklc'd�¦y§+î�e ¢ e!hjkle�f�euc'd�g�cizL°'¯«A�ï|{M}
kjqIg ¢ e�c1c1e�b}¨xda`nkj¨
e{k	moc'd�kjqFq1e!m�q1e�Ç�q'kjm�¨
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ÀoÈ:ÅMËQÇ�Í�® ÓqÇHÀsÊ/ÇHÇ@¿gÅMÄHÄHÑQÈ:ÅMÄ�Ö[ÅM¿|Ë[ÃoÆXÅMÄ�ÇIÄHÅM¿[ËQÇHÀoÇHÈ:ÌIÂ]¿|ÇSÊLÁ|Â]Ä:ÁÙÄ
ÁQÍ�Â]Ä�Ç�ÍMÜcÌIÅ�È�Ô�Â]¿|ÅMÕÐÃ�ÂÐÃLÍMÆ�À�Â]ÌIÅMÕ
Ü�ÍMÈ�Ç@ÅMÄ:Á%Ã�Â�À�Ñ|Å�À�Â]Í�¿�Ú

¾;¿�ÍMÈ
ËQÇHÈFÀoÍÛÓqÇDÅ�ÓXÕ�ÇVÀoÍÛÈ�Ç@ÅMÃoÍ�¿£Å�ÓqÍ�ÑQÀFÀ�Á|Â]ÃFÀoÈ:ÅMËQÇ%Í�®$ÉLÊ=ÇÙÃ�ÁQÍ�Ñ|ÕÐË�Á|ÅxØMÇ%ÅM¿�Ç*®qÇ@Ä�À�Â�ØMÇgÅM¿|Ë
Ç
d�ÄHÂ�Ç@¿lÀiÊ/ÅxÖPÜéÍMÈiÇHØ�ÅMÕ]Ñ|Å�À�Â]¿QÔ<À�ÁQÇVÈ:Ç@Õ]Å�À�Â�ØMÇ%ÓRÇ@¿|Ç
.|ÀIÍMÜ�Ñ|Ã:Â]¿QÔ×ÅMÕ�ÀoÇHÈ
¿|Å�À�Â�ØMÇDÃ�ÇHÀ�ÃFÍMÜ4Ì�Å�È�Ô�Â]¿|ÅMÕ]ÃFÂ]¿
À�ÁQÇDÈ�Ç@Ä�Í�¿|ÃoÀoÈ:Ñ�Ä�À�Â�Í�¿�Æ�È�ÍUÄ�Ç@Ë�ÑQÈ�ÇMÚH8/ÖPÅM¿|ÅMÕ�Öo+@Â]¿QÔgÀ�ÁQÇÙË|Å�À�Å<ÅM¿|Ë Ã�À�Ñ|ËQÖÝÂ]¿QÔ[À�ÁQÇ@Â�ÈFÆ|È�ÍMÆqÇHÈ�À�Â�Ç@Ã@É=Ê/Ç
ÄHÅM¿[ËQÇ
.�¿�Â�ÀoÇ@Õ�ÖJÔMÇHÀ4Â]¿|Ë|ÂÐÄHÅ�À�Â�Í�¿|Ã-ÅMÃ�ÀoÍ&ÊLÁ|Â]Ä:Á%ÌIÅ�È�Ô�ÂÐ¿|ÅMÕ]Ã�ÌIÅ@ÖDÆ|È�ÍxØMÇ�Ì�ÍMÈ:Ç�Ñ�ÃoÇHÜ�Ñ�ÕêÚKYQÍMÈ8Ç�ãÝÅMÌIÆ�Õ�ÇMÉ
ÅVË�Â�È�Ç@Ä�À�Â�Í�¿[À�Á�Å�ÀSÃoÇHÇ@Ì�Ã4Æ|È�Í�Ì�Â]Ã�Â]¿QÔ!ÂÐÃ8ÀoÍDÇ�ãQÅMÌIÂ]¿|ÇIÀ�ÁQÇFÄ�ÍMÈ:È�Ç@Õ]Å�À�Â�Í�¿|ÃXBp,UÀoÈ�I��7J:B 9K,fI�-�J:B Òc9:? T ��.�J
Æ|È�Ç@Ã�Ç@¿âÀ-ÂÐ¿&À�ÁQÇZË�Å�À�ÅÝÚ/¾;¿&À�Á|ÂÐÃ-ÄHÅMÃoÇMÉXÊ=ÇSÄHÅM¿DÄ
ÁQÍlÍ�Ã�Ç�ÀoÍFÃ�ÀoÍMÈ�Ç�À�ÁQÍ�Ã�ÇZÌIÅ�È�Ô�ÂÐ¿|ÅMÕ]ÃcÀ�Á|Å�ÀLÆ|È�Ç@ÃoÇHÈ�ØMÇZÀ�ÁQÇ
ÃoÀoÈ�Í�¿|ÔMÇ@ÃoÀ-Ä�ÍMÈ�È�Ç@ÕÐÅ�À�Â�Í�¿|ÃHÚ

¾;¿!ÔMÇ@¿QÇHÈ
ÅMÕêÉXÊ/Ç�Ê/Í�Ñ|Õ]ËDÕ]Â�'MÇ4ÀoÍiÓqÇ�Å�Ó�Õ�ÇZÀoÍFÔ�Â]ØMÇ�Ô�Ñ|Â]Ë|Ç@Õ]Â]¿QÇ@ÃcÜ�ÍMÈ�Ä
ÁQÍUÍ�Ã�Â]¿QÔiÌIÅ�È�Ô�Â]¿|ÅMÕÐÃ2Ó�ÅMÃoÇ@ËDÍ�¿
ÃoÆqÇ@ÄHÂ�.�Ä�Ä
Á|Å�È:ÅMÄ�ÀoÇHÈ:Â]Ã�À�Â]ÄHÃ4ÍMÜ/À�ÁQÇ�Ë|Å�À�ÅMÃ�ÇHÀHÚ à Á|ÂÐÃ�ÂÐÃ8ÅM¿gÂ]Ì�ÆqÍMÈ�À�ÅM¿lÀ4Â]Ã�Ã�Ñ|ÇMÉ�ÓRÇ@ÄHÅMÑ�ÃoÇ�Â�À4ÌIÅxÖ%Õ]Ç@ÅMË[ÀoÍ
Ã�ÑQÓXÃoÀ�ÅM¿âÀ�ÂÐÅMÕ$Ã:Å@ØÝÂ]¿QÔ�Ã8Â]¿ÙÀ�ÁQÇ�ÃoÆXÅMÄ�Ç�È�Ç@ÏlÑ�Â�È�Ç@Ë%ÓlÖDÀ�ÁQÇIÌIÅ�È�Ô�ÂÐ¿|ÅMÕ]Ã�Ê-Â�À�Á%Í�¿|Õ�Ö%ÅJÌIÂ]¿|Â]Ì�ÅMÕ#È�Ç@Ë�Ñ|Ä�À�Â�Í�¿
Â]¿JÀ�ÁQÇ�Ç@ÃoÀ�Â]ÌIÅ�À�Â�Í�¿VÅMÄHÄHÑQÈ:ÅMÄ�ÖMÚ

n�Ã�Ã�Ñ|ÌIÇ<Ê/Ç Á�Å@ØMÇ5Å�Ê/ÅxÖ�ÍMÜ�ÇHØ�ÅMÕ]Ñ|Å�À�Â]¿|Ô�À�ÁQÇ È�Ç@Õ]Å�À�Â�ØMÇ ÓqÇ@¿QÇ
.|ÀDÍMÜFÑ|Ã�ÂÐ¿QÔ�Ë|Â�®qÇHÈ�Ç@¿lÀDÃoÇHÀ�ÃÙÍMÜ
ÌIÅ�È�Ô�ÂÐ¿|ÅMÕ]ÃJÀoÍ5Ç@ÃoÀ�Â]Ì�Å�ÀoÇgÀ�ÁQÇgÅM¿|ÃoÊ/ÇHÈ!ÍMÜ�ÅPÏUÑQÇHÈ�ÖMÚ à ÁQÇ@¿�É�À�ÁQÇg¿QÇ�ãÝÀV¿|Å�À�Ñ|È:ÅMÕ8ÏlÑ|Ç@ÃoÀ�Â�Í�¿*Â]Ã&ÁQÍ¡Ê
ÀoÍ�ÆXÂ]Ä('�ÅMÌ�Í�¿QÔZÀ�ÁQÍ�ÃoÇLÅMÕ]ÀoÇHÈ:¿|Å�À�Â�ØMÇ@Ã=Ñ|¿|ËQÇHÈfÅZÄ�Í�¿|ÃoÀoÈ:ÅMÂ]¿lÀfÍ�¿�À�ÁQÇ-ÃoÆ�ÅMÄ�ÇLÈ�Ç@ÏUÑ|Â�È�Ç@Ë�ÓUÖ�À�ÁQÇ-ÌIÅ�È�Ô�ÂÐ¿|ÅMÕ]ÃHÚ
à Á|ÂÐÃ8Â]Ã4ÅM¿gÇ�ãÝÀoÇ@¿|Ã�Â]Í�¿[ÀoÍVÀ�ÁQÇ Þcßc\f\�Æ|È:ÍMÓ�Õ�Ç@Ì ËQÇ@Ã:Ä�È:Â�ÓqÇ@ËÙÂ]¿<ÒcÁ|Å�Æ�ÀoÇHÈ h É�ÊLÁQÇHÈ�Ç�Ê/ÇFÅ�È�Ç�Å�ÓXÕ�Ç�ÀoÍ
Ã�Å�À�Â]Ã�ÜéÖÙÇ@ÅMÄ:Á ÍMÓrqoÇ@Ä�À�ÓUÖ[ÌZÑ�Õ�À�Â�Æ�Õ�Ç�Ë|Âç®RÇHÈ�Ç@¿lÀ�ÃoÇHÀ�ÃZÍMÜ�Ä�Í�Ì�ÆqÍ�¿QÇ@¿lÀ�ÃHÚJ¾ ¿×À�Á|Â]Ã4ÄHÅMÃ�ÇMÉ$À�Á|ÇFÅMÕ�ÔMÍMÈ:Â]À�Á|ÌIÃ
Å�Æ�Å�È�ÀFÜéÈ:Í�Ì ÃoÇ@Õ�Ç@Ä�À�ÂÐ¿QÔgÊ-Á|ÂÐÄ:ÁPÍMÓOq;Ç@Ä�À�ÃiÃ�ÁQÍ�Ñ|ÕÐËÛÓRÇDÃ�Å�À�Â]Ã�.|Ç@ËkÉcÃ:ÁQÍ�Ñ|Õ]ËPÅMÕÐÃoÍ×ËQÇHÀoÇHÈ:Ì�Â]¿QÇ!À�ÁQÇ%ÃoÇHÀ�ÍMÜ

<=< �



Ä�Í�Ì�ÆqÍ�¿QÇ@¿lÀ�Ã�ÓUÖ[Ê-Á|ÂÐÄ:Á[Ç@ÅMÄ
Á<ÍMÓOq;Ç@Ä�ÀSÊ-Â]Õ]Õ�ÓqÇiÃ�Å�À�Â]Ã�.|Ç@ËkÚw­�ÓlØÝÂ�Í�Ñ|Ã�Õ]ÖMÉ#À�ÁQÇiÃoÍ�Õ]ÑQÀ�Â�Í�¿<ÃoÆ�ÅMÄ�ÇFÜéÍMÈSÀ�ÁQÇ
Æ|È�ÍMÓXÕ�Ç@Ì ÔMÈ�Í¡Ê-Ã�Ã�Â�Ô�¿�Â�.�ÄHÅM¿lÀ�Õ�ÖMÉjÅMÃZÀ�Á|ÇiËQÇHÆqÇ@¿|Ë|Ç@¿|ÄHÂ�Ç@Ã�ÅMÌIÍ�¿QÔÙÀ�ÁQÇiÄ�Í�ÌIÆRÍ�¿|Ç@¿âÀ�Ã�ÅM¿|Ë<À�ÁQÇiÍMÓrqoÇ@Ä�À�Ã
ÓqÇ@Ä�Í�Ì�Ç�Ì�ÍMÈ:Ç4Ä�Í�Ì�Æ�Õ�Ç�ãqÚx[Ç8¿QÍ¡Ê�Ó�È:Â�Ç
W|ÖIËQÇ@Ã:Ä�È:Â�ÓqÇ-ÅM¿iÇ�ãUÀoÇ@¿�Ã�Â�Í�¿iÀoÍ�Í�¿QÇLÍMÜ#À�ÁQÇ8ÅMÕ�ÔMÍMÈ:Â�À�Á|Ì�ÃfÆ|È�ÍMÆqÍ�ÃoÇ@ËFÜ�ÍMÈ/À�Á|Ç�ÃoÍ�ÕÐÑQÀ�Â�Í�¿
ÍMÜkÀ�ÁQÇ&Þcßc\f\ÙÆ|È�ÍMÓXÕ�Ç@Ì&ÉâÀ�Á�Å�À/ÄHÅM¿iÓqÇLÑ|Ã�Ç@ËFÂ]¿�À�Á|Â]Ã=¿QÇHÊ�Ã�ÇHÀoÀ�Â]¿QÔQÚ à ÁQÇ�¿QÇHÊ*ÅMÕ�ÔMÍMÈ:Â�À�Á�Ì Â]Ã=Ó�ÅMÃoÇ@ËFÍ�¿
À�ÁQÇUs£[(t:�*�f\=4[ÅMÕ�ÔMÍMÈ
Â�À�Á|Ì&ÉQËQÇ@Ã�Ä�È
Â�ÓqÇ@Ë&Â]¿F,UÇ@Ä�À�Â�Í�¿ h Ú h Ú

Ò/Í�¿�Ã�Â]ËQÇHÈ4À�Á|Ç�ÔMÈ:Å�Æ�Á ËQÇHÆ�ÂÐÄ�ÀoÇ@Ë×Â]¿uY�Â�Ô�Ñ|È�Ç±-UÚ < Ú!¾;¿gÀ�Á�Â]Ã4ÔMÈ:Å�ÆXÁgÊ/ÇFÂ]Õ]ÕÐÑ|ÃoÀoÈ:Å�ÀoÇIÅM¿<Ç�ãÝÅMÌIÆ�Õ�Ç�ÍMÜ
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Y�Â�Ô�ÑQÈ�Çæ-UÚ <7v n�¿×Ç�ãQÅMÌ�Æ�Õ]ÇFÍMÜ�À�Á|ÇFÓ�Â]Æ�Å�È�À�Â�ÀoÇIÔMÈ
Å�Æ�ÁxwáÀ�Á|Å�À�ÄHÅ�Æ|À�Ñ|È�Ç@ÃSÀ�ÁQÇFËQÇHÆqÇ@¿|Ë|Ç@¿|ÄHÂ�Ç@Ã�ÅMÌIÍ�¿QÔ
ÍMÓrqoÇ@Ä�À�Ã-ÅM¿|ËVÄ�Í�Ì�ÆqÍ�¿QÇ@¿âÀ�Ã@Ú

À�ÁQÇIËQÇHÆqÇ@¿|Ë|Ç@¿|ÄHÂ�Ç@ÃLÀ�Á|Å�À�ÌIÅxÖ%ÁQÍ�ÕÐË%ÅMÌIÍ�¿QÔ&ÍMÓrqoÇ@Ä�À�Ã4ÅM¿|ËÙÀ�ÁQÇ@Â�È4Ä�Í�ÌIÆRÍ�¿|Ç@¿âÀ�ÃHÚ¿x[Ç�ËQÇ@¿|ÍMÀoÇ�ÓlÖ%À�ÁQÇ
ÄHÕ�Í�ÃoÇ@ËÙÄHÑQÈ:ØMÇ@Ã�À�ÁQÇSË�Â�®RÇHÈ:Ç@¿âÀ�

��1$
�ÍMÜ=Ä�Í�Ì�ÆqÍ�¿QÇ@¿âÀ�Ã@Ú à ÁQÇ�ÃoÀoÈ:ÅMÂ�Ô�ÁlÀ8Õ]Â]¿QÇ@ÃLÅ�È�Ç�ÁâÖUÆqÇHÈ�Ç@ËQÔMÇ@Ã�ÓqÇHÀsÊ/ÇHÇ@¿
Å&Ã�Â]¿|Ô�Õ�Ç�ÍMÓrq;Ç@Ä�À4ÅM¿�ËgÅMÕ]Õ$À�ÁQÇIÄ�Í�Ì�ÆqÍ�¿QÇ@¿lÀ�Ã4Â]¿ÙÀ�ÁQÇIÃ�ÇHÀ8ÀoÍ&Ê-Á|Â]Ä
Á[Â�À8Â]Ã8Ä�Í�¿|¿QÇ@Ä�ÀoÇ@Ë�Úyn�¿Hz'­LÕ|{&À�Å�Ô
ÅMÌ�Í�¿QÔ�ÁlÖlÆqÇHÈ�Ç@Ë|ÔMÇ@Ã2Ì�Ç@ÅM¿|Ã/À�Á|Å�À2À�ÁQÇ�ÍMÓrqoÇ@Ä�À�ÌIÅ@ÖFÓRÇ8Ã�Å�À�ÂÐÃ�.|Ç@ËFÓlÖFÍ�¿QÇ�ÍMÜ#À�ÁQÇ8Ä�ÍMÈ�È�Ç@Ã�ÆRÍ�¿�Ë|Â]¿QÔSÃoÇHÀ�Ã
ÍMÜ2Ä�Í�Ì�ÆqÍ�¿QÇ@¿lÀ�ÃHÚXY|ÍMÈZÇ�ãQÅMÌ�Æ�Õ�ÇMÉ�ÍMÓrqoÇ@Ä�À~} F ÌIÅ@Ö[ÓqÇIÃ�Å�À�Â]Ã(.|Ç@Ë[Ç@Â�À�ÁQÇHÈZÓlÖÙÀ�ÁQÇFÃoÇHÀ�ÍMÜ2Ä�Í�Ì�ÆqÍ�¿QÇ@¿lÀ�Ã
��� F u � r u �7��� ÉjÍMÈSÓUÖgÀ�ÁQÇFÃ�ÇHÀ ��� r u �=� u ����� Ú�YQÍMÈ�Ç@ÅMÄ
ÁÛÍMÓrq;Ç@Ä�ÀHÉjÀ�Á|ÇiÅMÕ�ÔMÍMÈ
Â�À�Á|Ì Ê-Â]Õ]ÕjÃoÇ@Õ]Ç@Ä�ÀSÀ�Á|Ç�ÓqÇ@ÃoÀ
ÅMÕ�ÀoÇHÈ:¿�Å�À�Â�ØMÇMÉÝÓ�ÅMÃoÇ@ËiÍ�¿JÀ�ÁQÇ�ÓRÇ@¿|Ç
.|À=ÆqÇHÈcÃoÆ�ÅMÄ�Ç�È:Å�À�Â�ÍQÚ à ÁQÇ@¿�ÉUÀ�ÁQÇ8ÅMÕ�ÔMÍMÈ:Â�À�Á|ÌnÊ-Â]ÕÐÕ�ÃoÇ@Õ�Ç@Ä�ÀcÀ�ÁQÇ�ÍMÓrqoÇ@Ä�À
Ê-Â�À�ÁJÀ�Á|Ç4ÓqÇ@ÃoÀ2ÓqÇ@¿QÇ
.|ÀcÆqÇHÈ�ÃoÆ�ÅMÄ�Ç4È:Å�À�Â]ÍIÍxØMÇHÈ:ÅMÕÐÕêÚ
DVÍMÈ�Ç�ÃoÆqÇ@ÄHÂ�.�ÄHÅMÕ]Õ�ÖMÉlÀ�ÁQÇ�Í�ÑQÀ�Õ]Â]¿QÇ-ÍMÜ�À�ÁQÇ�ÅMÕ]ÔMÍMÈ:Â�À�Á|Ì0Â]Ã	ÅMÃ/Ü�Í�Õ]Õ�Í¡Ê-ÃHÚ�¾ ¿�Â�À�Â]ÅMÕ]Õ�ÖMÉl¿QÍZÄ�Í�Ì�ÆqÍ�¿QÇ@¿lÀ�ÃcÅ�È�Ç

ÃoÇ@Õ�Ç@Ä�ÀoÇ@ËkÉ�ÅM¿|Ë&À�ÁQÇHÈ:ÇHÜéÍMÈ�ÇMÉX¿QÍ�ÍMÓrqoÇ@Ä�À�Ã-Å�È�Ç4Ã�Å�À�ÂÐÃ�.|Ç@Ë�Ú-Y�Â�È:Ã�ÀHÉQÊ=Ç�Ä�Í�ÌIÆ�ÑQÀoÇMÉ|Ü�ÍMÈ-Å�Æ�Å�È�À�ÂÐÄHÑ|Õ]Å�È2ÍMÓrqoÇ@Ä�ÀHÉ
<=< -



À�ÁQÇ�ÓqÇ@¿QÇ
.|ÀfÆqÇHÈcÃoÆ�ÅMÄ�Ç�È:Å�À�Â�ÍSÜéÍMÈ/Ç@ÅMÄ:Á&ÃoÇHÀ/ÍMÜ#Ä�Í�Ì�ÆqÍ�¿QÇ@¿lÀ�Ã=À�Á|Å�À2Ã�Å�À�Â]Ã�.|Ç@Ã=À�Á|Â]Ã	ÍMÓrqoÇ@Ä�ÀHÚ]9�ÑQÈ:Â]¿QÔ�À�Á|Â]Ã
Ä�Í�Ì�Æ�Ñ|À�Å�À�Â�Í�¿VÊ/ÇSÍ�¿|Õ�Ö!ÅMÄHÄ�Í�Ñ|¿lÀLÜ�ÍMÈ�À�ÁQÇZÃ�Æ�ÅMÄ�ÇZÍMÜ	À�ÁQÇZÄ�Í�Ì�ÆqÍ�¿QÇ@¿lÀ�Ã�À�Á|Å�À�Á|Å@ØMÇ�¿QÍMÀ�ÓRÇHÇ@¿DÅMÕ�È�Ç@ÅMËQÖ
ÃoÇ@Õ�Ç@Ä�ÀoÇ@ËkÚkx[ÇVÌIÅ�È�'gÀ�ÁQÇ!ÃoÇHÀ�ÍMÜLÄ�Í�ÌIÆRÍ�¿|Ç@¿âÀ�Ã�À�Á�Å�ÀSÖÝÂ�Ç@Õ]Ë�Ã�À�ÁQÇ!ÕÐÅ�È�ÔMÇ@ÃoÀ�ÓqÇ@¿QÇ
.|ÀSÆRÇHÈ�ÃoÆXÅMÄ�Ç&È:Å�À�Â�Í
Ü�ÍMÈ-À�ÁQÇ4ÆXÅ�È�À�Â]ÄHÑ|Õ]Å�È2ÍMÓOq;Ç@Ä�ÀHÚ£x[Ç�È�ÇHÆqÇ@Å�À�À�Á|ÇZÃ�ÅMÌ�ÇZÄ�Í�Ì�Æ�ÑQÀ�Å�À�Â�Í�¿VÜéÍMÈLÅMÕ]Õ�À�ÁQÇ4ÍMÓOq;Ç@Ä�À�ÃLÀ�Á|Å�À-Å�È�ÇS¿QÍMÀ
ÄHÑQÈ�È:Ç@¿âÀ�Õ�Ö!Ã:Å�À�Â]Ã�.|Ç@Ë�ÚKncÀ�À�ÁQÇ�Ç@¿|ËDÍMÜ	À�Á|ÂÐÃ-Æ|È:ÍUÄ�Ç@Ã�Ã�Ê/Ç�Á|Å@ØMÇ�ÌIÅ�È('MÇ@ËÙÜ�ÍMÈ�Ç@ÅMÄ:ÁÙÍMÓrqoÇ@Ä�À8ÅiÆ|È�ÇHÜ�ÇHÈ�È�Ç@Ë
ÃoÇHÀLÍMÜfÄ�Í�Ì�ÆqÍ�¿QÇ@¿âÀ�Ã@ÉRÅM¿|ËVÊ=Ç�'Ý¿QÍxÊÎÀ�ÁQÇZÄ�ÍMÈ:È�Ç@ÃoÆqÍ�¿|Ë|Â]¿|ÔSÓqÇ@¿QÇ
.�À�ÆqÇHÈLÃoÆ�ÅMÄ�ÇSÈ:Å�À�Â�Í�Ã@Ú à ÁQÇ@¿�É�ÅMÌIÍ�¿QÔ
À�ÁQÍ�ÃoÇSÃoÇHÀ�Ã�ÍMÜfÄ�Í�ÌIÆRÍ�¿|Ç@¿âÀ�Ã-Ê=ÇSÃoÇ@Õ�Ç@Ä�À-À�Á|Ç4Í�¿QÇ4Ê-Â]À�Á&À�ÁQÇZÁ�Â�Ô�ÁQÇ@ÃoÀ2È:Å�À�Â]ÍQÚ à Á�Â]Ã�Ä�Í�¿|ÄHÕ]Ñ�ËQÇ@Ã2À�ÁQÇS.|È:ÃoÀ
Â�ÀoÇHÈ:Å�À�Â]Í�¿�É|ÅM¿|Ë&Ê/Ç4È�ÇHÆqÇ@Å�À2À�ÁQÇ4Ç@¿lÀ�Â�È�Ç8Æ�È�ÍUÄ�Ç@Ã:Ã�Ñ|¿lÀ�Â]ÕqÀ�ÁQÇHÈ�Ç4Â]Ã-¿QÍIÌ�ÍMÈ�Ç�Ã�Æ�ÅMÄ�Ç4Å@Ø�ÅMÂ]Õ]Å�Ó�Õ]ÇMÚx[Ç%Ã�ÁQÍ�Ñ|Õ]Ë5¿|ÍMÀoÇ!À�ÁQÍ�ÑQÔ�Á�É/À�Á|Å�À�ÂÐ¿ÛÀ�Á|Â]ÃI¿QÇHÊ«Ä�Í�¿âÀoÇ�ãÝÀ�À�ÁQÇ�Þcßc\f\ Æ|È:ÍMÓ�Õ�Ç@Ì Æ|È�Ç@Ã�Ç@¿âÀ�ÃFÌZÑ|Ä
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