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CDE FGH IJK L MFN MF OP QR S
T UV WWX YZZXW[\ ]\ ^ ]\_\W`X Ya\ b\Z V ab YWX`\caZ
T dWY` YX` YV W eX ^fX ^gV aY` h_ Yi c\ \` eX ^X [V W[\j` YV W b\
jaVg aX__\Z

T k jja\W` YZZXg\ b\ ^X jaVg aX__X`YV W Y_ j ]\ aX` Yl\
T dWY` YX` YV W eX ^fX jjaV [h\ V mn \`
T oX WgXg\ c` Y^YZ ]\ bXWZ [\` \WZ\ Yg W\_\W` p qkrk
C OLPNIKPH Is N L MFN MF OP tF S
T UV caZ \W X_jhY
T UV caZuv w p x h\ca\Z jXa Z\_X YW\
T v yp
z cW\ Z ]\XW[\ b\ x h [hXic\ Z\_XYW\
z {v cW\ Z ]\X W[\ b\ x h\ca\Z cW\ Z\_XYW\ Z ca b\c|

}
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~s NH O�s tF �FK Gs NNP IKKP NGFK S
yX p yXa` Y\ ^
{n p {|X_\W b\ n XWl Y\ a
{a p {|X_\W b\ aX`` aX jXg\ b\ n cYW
vb p v\Z` V m^YgX`V Ya\ \W UVcaZ�v w
v j p v\Z` V m^YgX`V Ya\ \W v y

{[ aY` p �{ � _X| �{n � �yX� {n � � x�
U[ � �vb � v j� � x
�V`\ � WX ^\ n X Wl Y\ a p �� �{ � U[� � �
�V`\ � WX ^\ Z\ZZ YV W aX`` aX jXg\ p

_X| �{a� �� {a � U[� � � �
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T UV W[\j`Z �V WbX_\W`X c| b\ ^fYW�V a_X` Yi c\ �
k � k hV � q � � ^^_XW �
wcWVb � ���� � d� �� xu ��u��� �x�u�

T v h\ qXlX vc`V aYX ^� ` hYab \b Y` YV W �
�Xa� UX_jYV W\ ��X`h� � X ^aX` h � k ^YZV W �c^_
kbb YZV Wu� \Z ^\�� b ]\[\_ma\ x���
wYZ jV WYm^\ Zca dW`\ aW\` eX ^f��on XlX �ZcW �[V_�bV[Z�mVV  Z�`c`V aYX ^�mVV  Z��\�YWb\| �h`_ ^

T v hYW YWg YW qXlX �
�ac[\ {[ \ ^
wYZ jV WYm^\ Zca dW`\ aW\` eX ^f��o
h``j p��¡¡¡ �_ YWbl Y\¡ �W\`

dW�V a_X` YV WZ a\ ^X` Yl\Z Xc [V caZ
¢££¤ ¥¦¦§§§ ¤̈¤ © ¨ª«©©¬­« ®̈¯¦°¯ ¬®®±­£¦­² ©­¬³²­´­²£©¦µ¶ ·¦
dW�V a_X` YV WZ Z ca ^X [ ^XZZ\ ¸¹º»
¼½½¾ ¿ÀÀÁÁÁ ÂÃÄÅÆÅ ÂÇº ÈÈÄ¹º ÂÆÉÀÊËºÌ¹ÈÀÍ¹º»À
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k a[hY`\[`ca\ b\ Õ"� Ö�1/��� bV W` cW\ a ]\X ^YZX` YV W X
^X �V a_\ ZcYlXW`\ p

CPU
principale secondaire (E/S)

Bus

× ØÙÚ ÛÜÝÙ × ØÙÚ ÛÜÝÙ Þ ßÙàáÝ ØÙÙâãÛÝáÜÙ
ä ØÙÝÜåæ ØÙÝÜçèÙã

T o\ mcZ \Z` ^\ ^Y\ W b\ [V__cWY[X` YV W \W` a\ ^\Z ]\ ^ ]\_\W`Z �
o\Z bV WW ]\\Z \` ^\Z YWZ` ac[` YV WZ ` aX WZ Y`\ W` Z ca ^\ mcZ �

T ofcWY` ]\ [\W` aX ^\ b\ ` aX Y`\_\W`
Uy� �éêëìíîï ð íñòêóóôëõ öëôì �

÷ UV ^^\[` YV W b\ [ Ya[ cY`Z i cY g e\ a\ ^fX[` Yl Y` ]\ b\ ^fV ab YWXu
`\ ca�

÷ ø W ^fX jj\ ^^\ ZV cl\W` ^\ jaV [\ZZ\ca �
÷ rX [h\ a[h\ a ^\Z YWZ` ac[` YV WZ \W _ ]\_V Ya\ jaYW[ YjX ^\
\` ^\Z \| ]\[c`\

ù
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T oX _ ]\_V Ya\ jaYW[ YjX ^\
÷ �`V [ \ ^\Z jaVg aX__\Z icY Z f\| ]\[c`\W` X YWZ Y i c\
^\Z bV WW ]\\Z i c fY^Z c` Y^YZ\ W` �

÷ ø W ^X WV__\ XcZZ Y �k �
�úîëûñü ýòòêóó þ êü ñíÿ �

÷ o\Z bV WW ]\\Z i cY � ZV W` YWZ[ aY`\Z b YZ jXaX YZZ\ W` i cXWb
V W ]\`\ YW` ^fV ab YWX`\ca �[ f\Z` cW\ _ ]\_V Ya\ ���� �����

T oX _ ]\_V Ya\ Z\[V WbX Ya\
÷ �V a_ ]\\ jXa b\Z b YZic\Z b\ b Yl\ aZ `� j\Z V c b\Z
mXWb\Z _Xg W ]\` Yi c\Z �

÷ {^^\ \Z` � �	
���� �� � [ f\Z`ueXub Ya\ WV W lV ^X` Y^\
÷ {^^\ j\ a_\` \W g ]\W ]\ aX ^ b\ Z`V [ \ a m\Xc[V cj j^cZ
b\ bV WW ]\\Z i c\ ^X _ ]\_V Ya\ jaYW[ YjX ^\

÷ o\ `\_jZ b fX[[e\Z eX cW\ bV WW ]\\ � \Z` m\X c[V cj
j^cZ g aXWb ic\ bXWZ ^\ [XZ b fcW X[[e\Z \W _ ]\_V Ya\
[\W` aX ^\

T o\Z j ]\ aYjh ]\ aYi c\Z b f\W` a ]\\uZV a` Y\
÷ �\ ^Y\ W` ^fV ab YWX`\ca Xc _VWb\ \|` ]\ aY\ca�
÷ yXa \|\_j^\ p ZV caYZ � [ ^Xl Y\ a� ]\[ aXW � Y_ jaY_XW`\ �

a ]\Z\X c � � � �
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T wXWZ cW V ab YWX`\ca� YW�V a_X` YV WZ a\ja ]\Z\W` ]\\Z jXa b\Z
Z cY`\Z b fYW�V a_X` YV WZ mYWX Ya\Z a\ ja ]\Z\W` ]\\Z b\ _XWYe\ a\
Z�_mV ^Yi c\ jXa ��� \` � �� � \` Xjj\ ^ ]\Z mY`Z ��ôëîíÿ
ûôõ ôìó � �

T cW V[`\` ��ÿìê� � � mY`Z
{|\_j^\ p ^\Z Z cY`\Z b\ � mY`Z � ������ � \` ������ ��
[V aa\ZjV Wb\W` eX b\Z lX ^\ caZ b fV [`\`Z

T cW _V` � � V c � V[`\`Z ��x V c �� mY`Z�
T o\ [Vb\ k�U dd XZZV [ Y\ eX [hXi c\ [XaX[`e\ a\ cW V[`\`

{|\_j^\ p fk f \Z` [Vb ]\ jXa� ������ � \`
f�f jXa �� ����� �

�W Xc` a\ [VbXg\ b\Z [XaX[`e\ a\Z ��WY[Vb\ � XZZV [ Y\ Xc|
[XaX[`e\ a\Z Zca x V [`\`Z X� W b\ j\ a_\`` a\ ^fc` Y^YZX` YV W
b fX ^jhX m\`Z b Y� ]\ a\W`Z

T b\Z Xma ]\lX` YV WZ [V caX W`\Z p
÷ ^\  Y^V YW�V a_X` Yi c\ \Z` � ��� � ��x�
ø W jXa^\ b\ �V jV ca �Y^VuV [`\`Z

÷ ^\ �\gX \Z` ��� \` V W jXa^\ b\ �V �_\gXuV [`\`Z �
÷ �V �g YgX p ��� � � vV �`\ aX p ��� �
÷ V W jXa^\ b\ _ Y^^Y ����� � � b\ _ Y[ aV ����� � � WXWV
����� � \` jY[V ������ �
�b\Z _ Y^^YZ\[V Wb\Z V c b\Z _ Y[ aVZ\[V Wb\Z jXa \|\_j^\�

T  O MF! QFNGF �Q "Os GFKKF QOS \| jaY_ ]\\ \W �\ a`#��# �_\gX�\ a`# � � \` _X YW`\WXW` ��# �� YgX�\ a`# �
$
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%OP IHF&F NH 'NJs O&PH I! QF S ` aX Y`\_\W` Xc`V_X` YZ ]\ b\
^fYW�V a_X` YV W Xl\[ b\Z V ab YWX`\caZ �
�X[\ eX cW jaV m^e\_\ eX a ]\ZV cb a\ � cW YW�V a_X` Y[ Y\W jaV [e\b\
\W j^cZ Y\caZ ]\`Xj\Z p

T yhXZ\ b\ 
�( )���*� ���� p Y^ Z fXg Y` b\ b ]\[ aYa\ ^fYW�V a_Xu
` YV W eX ` aX Y`\ a b\ ZV a`\ i c f\ ^^\ ZV Y` [V_ja ]\h\WZ Ym ^\ jXa
cW\ _X[hYW\ �

T yhXZ\ b\ _YZ\ Xc jV YW` b fcW X ^gV aY` h_\ p cW\ �V YZ
i c\ ^fV W b YZjVZ\ b fcW _Vbe\ ^\ � Y^ �X c` ` aV cl\ a cW\
_ ]\`hVb\ � i c\ ^fV W X jj\ ^^\ aX � �+ �	��,
 � jV ca a ]\ZV cb a\
^\ jaV m^e\_\ X YWZ Y �V a_c^ ]\ �

T yhXZ\ b\ ` aXWZ�V a_X` YV W b\ ^fX ^gV aY` h_\ \W jaVg aX__\ �
i cY [V WZ YZ`\ eX ]\[ aYa\ ^fX ^gV aY` h_\ b\ �X -[V W eX [\ i c\
^fV ab YWX`\ca jcYZZ\ ^\ [V_ja\Wb a\ �^f\| ]\[c`\ a� . V W c` Yu
^YZ\ jV ca [\ ^X cW ^X WgXg\ jXa` Y[ c ^Y\ a�

/
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ø agXWYZX` YV W b f\|X_\WZ \W � W b fXWW ]\\ �
T b\Z ]\` cb YX W`Z bV Yl\W` jXZZ\ a cW V c j^cZ Y\ caZ \|X_\WZ �
T [hXic\ ]\`cb YX W` \Z` YWZ[ aY` eX [\ a`X YWZ [V caZ � _X YZ
jXZ �V a[ ]\_\W` eX `V cZ � \` bV Y` jXZZ\ a ^\Z \|X_\WZ
[V aa\Z jV WbXW`Z �

T Z Y cW _2\_\ ]\`cb YXW` \Z` YWZ[ aY` bXWZ b\c| [V caZ
bV WW ]\Z � ^\Z \|X_\WZ i c fY^ b\l aX jXZZ\ a jV ca [\Z [V caZ
bV Yl\W` 2\` a\ V agXWYZ ]\Z bX WZ b\Z [ a ]\W\Xc| hV aX Ya\Z
b Y� ]\ a\W`Z �

UV__\W` XaaYl\ a eX ]\[ aYa\ cW jaVg aX__\ YW�V a_X` Yi c\
i cY j\ a_\``\ b\ a ]\ZV cb a\ [\ jaV m^e\_\ 3

4

��� � ���� ��� �� � 	� 
����� 
��� ���� ��
� �� �
5>Ò Ð8 �;=A: ;> B

�cjjVZV WZ i c\ ^fV W bV Yl\ g ]\ a\ a cW \WZ\_m^\ b\ ��
]\`cb YX W`Z ic\ ^fV W WV__\ aX k � � � ���� � � i cY ZcYl\W` ^\Z
[V caZ ZcYlXW`Z p

÷ dW�V a_X` Yi c\ p 6k � � � U � w � {� �7
÷ �X`h ]\_X` Yi c\Z p 6k � � � � � � � � 7
÷ yh�Z Yi c\ p 6�� U � w � �7
÷ UhY_ Y\ p 6� � � � d� q 7
÷ k Wg ^X YZ p 6�� o� � 7
øW lX a\ja ]\Z\W`\ a [ hXic\ [V caZ jXa cW aV Wb \` V W _\`` aX
cW ` aX Y` \ W` a\ b\c| aV WbZ Z fY^ � X Xc _V YWZ cW ]\`cb YX W`
YWZ[ aY` X c| [V caZ [V aa\ZjV WbX W`Z �

Informatique Physique

Chimie Anglais

Maths

�8
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�W\ ZV ^c` YV W X c jaV m^e\_\ YWY` YX ^ [V WZ YZ`\ aX bV W[ eX X ^^V c\ a
b\Z [ a ]\W\X c| hV aX Ya\Z Xc| [V caZ b\ ZV a`\ i c\ b\Z [V caZ
i cY ZV W` a\ ^Y ]\Z jXa cW ` aX Y` W\ ZV Y\W` jXZ bXWZ ^\ _2\_\
[ a ]\W\Xc �

Informatique Physique

Chimie Anglais

Maths

�W\ ZV ^c` YV W p

÷ U a ]\W\Xc hV aX Ya\ � p dW�V a_X` Yi c\ � [hY_ Y\ \` XWg ^X YZ �
÷ U a ]\W\Xc hV aX Ya\ x p �X`h ]\_X` Yi c\Z �
÷ U a ]\W\Xc hV aX Ya\ � p yh�Z Yi c\ �
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d^ �X c` ` aV cl\ a cW\ _ ]\`hVb\ g ]\W ]\ aX ^\ �cW X ^gV aY` h_\ �
b ]\� WYZZXW` cW\ ZcY`\ b fV j ]\ aX` YV WZ j\ a_\``XW` b\ a ]\ZV cb a\
^\ jaV m^e\_\ b\ _XWYe\ a\ Xc`V_X` Yi c\ �
wXWZ ^f\|\_j^\ p ` ae\Z Z Y_ j^\ ��� _X YZ V W j\c` X YZ ]\_\W`
Y_Xg YW\ a cW [XZ m\Xc[V cj j^cZ [V_j^\|\

�yXaYZ � p �� ��� ]\` cb YX W`Z � ��� [V caZ b Y� ]\ a\W`Z ���� �
�W X ^gV aY` h_\ jV caaX Y` jXa \|\_j^\ [V WZ YZ`\ a eX p

T [hV YZ Ya cW \WZ\_m^\ b\ [V caZ � ^\ j ^cZ g aX Wb jVZZ Ym ^\ �
`\ ^ i c fXc[cW ]\`cb YX W` W\ ZV Y` YWZ[ aY` eX b\c| V c j^cZ
b\ [\Z [V caZ �

T j^X[\ a ^\Z \|X_\WZ i cY [V aa\Z jV Wb\W` eX [\Z [V caZ Z ca
^\ ja\_ Y\ a [ a ]\W\Xc hV aX Ya\ b YZjV WYm ^\ �

T jcYZ a\[V__\W[\ a ^\ _ 2\_\ ` aXlX Y^ Xl\[ ^\Z [V caZ
a\Z`XW`Z �

w fX c` a\Z X ^gV aY` h_\Z Z\ aX Y\W` mY\ W Z 2ca jVZZ Ym ^\Z �

�}
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d^ a\Z`\ \WZcY`\ eX ` aX WZ�V a_\ a ^fX ^gV aY` h_\ [hV YZ Y \ W
jaVg aX__\
yVca [\ ^X � Y^ \| YZ`\ b\ WV_ma\c| ^X WgXg\Z b\ jaVg aX__X` YV W
i cY j\cl\W` 2\` a\ [V_jaYZ jXa cW V ab YWX`\ca p
T �ø�v �k ��
T yk�Uk o�
T k wk �
T U �
T U�� �
T �o� Uk�o
T od� y�
T qkrk � ���
o\ ^X WgXg\ i c\ WV cZ c` Y^YZ\ aV WZ \Z` ^\ ^X WgXg\ ;<Õ<
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T yVca cW _2\_\ jaV m^e\_\ Y^ \| YZ`\ \W g ]\W ]\ aX ^ j ^cZ Y\ caZ
_Vb ]\ ^YZX` YV WZ �

T yVca cW _2\_\ _Vbe\ ^\ � Y^ \| YZ`\ \W g ]\W ]\ aX ^ j ^cZ Y\ caZ
X ^gV aY` h_\Z �

T yVca cW _ 2\_\ X ^gV aY` h_\ � Y^ \| YZ`\ \W g ]\W ]\ aX ^ j ^cu
Z Y\caZ jaVg aX__\Z �

o fV mn \[` Y� b\ ^fYW�V a_X` Yi c\ \Z` b\ _X2?` aYZ\ a [\``\ [hX2?W\ p
yaV m^e\_\ @A �Vbe\ ^\ @A k ^gV aY`h_\ @A yaVg aX__\

wY� ]\ a\W`Z jV YW`Z ZV W` eX [V WZ Yb ]\ a\ ap
T UV__\W` a\ja ]\Z\W`\u`uV W \` ` aX Y`\u`uV W b\Z bV WW ]\\Z
\W _X[hYW\ 3

T UV__\W` ]\[ aY`uV W cW X ^gV aY` h_\ jV ca a ]\ZV cb a\ cW
jaV m^e\_\ 3

T UV__\W` ]\[ aY`uV W cW jaVg aX__\ eX jXa` Ya b fcW X ^gVu
aY` h_\ 3

�Î
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�� �X` ]\ aY\ ^ p ^Vg Yic\ Wc_ ]\ aYic\ � _ Y[ aV jaVg aX__\Z
x � oX WgXg\ _X[hYW\ p ^X WgXg\ [Vb ]\ ZV cZ �V a_\ mYWX Ya\
\` b ]\j\WbXW` bc jaV [\ZZ\ca �YWZ` ac[` YV WZ ]\ ^ ]\_\W`X Ya\Z
j\ a_\``XW` b fXn V c`\ a x \W` Y\ aZ � b ]\j^X[\ a cW\ bV WW ]\\ �
� � � �

� � oX WgXg\ XZZ\_m^\ca p a\ja ]\Z\W`X` YV W Z�_mV ^Yi c\ b\Z
YWZ` ac[` YV WZ \` bV WW ]\\Z � g ]\W ]\ aX ^\_\W` b ]\j\WbXW` b c
jaV [\ZZ\ca

� � oX WgXg\ b\ jaVg aX__X` YV W ]\lV ^c ]\ p U � U�� � �V a` aX W �
qXlX � oYZj � UX_ ^� � � � ��� k jaYV aY Y^Z ZV W` cWYl\ aZ\ ^Z �

FRF&" tF S UX ^[ c ^ b\ ^X Z ca�X[\ b fcW [\ a[ ^\ b\ aX�V W G p
ÈºÉÆÅH¹ I J K L�

T \W ^XWgXg\ mXZ WYl\X c �`� j\ XZZ\_m^\ca�
¹Ì½É¹É M Â�N �LOPQLMLRºÃ½ Ä¾ÃÄ¹É ¾ÅÉ LRºÃ½ Ä¾ÃÄ¹É ¾ÅÉ LR S¹R TÉÄÈ¹É ÈºÉÆÅH¹

T \W ^XWgXg\ U V c U�� � lV Ya\ \W qXlX
ÈºÉÆÅH¹ I M Â�N �LOPQLML K L K L U

T \W ^XWgXg\ qXlX
ÈºÉÆÅH¹ I VÅ½¼ ÂW X K L K L U

V c ÈºÉÆÅH¹ I VÅ½¼ ÂW X K VÅ½¼ Â¾TÁ YL ZP[ U
�ù
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]{b Y` YV W bXWZ cW �[hY\ a� \ W c` Y^YZX W` cW ]\b Y`\ca b\ `\|`\Z
UV_jY^X` YV W p cW [V_jY^X`\ ca \Z` cW jaVg aX__\ Zj ]\[ YX ^
i cY ` aXb cY` cW jaVg aX__\ ]\[ aY` bX WZ cW ^XWgXg\ ZV ca[\
\W cW Xc` a\ ]\[ aY` bXWZ cW Xc` a\ ^X WgXg\ �^X WgXg\ [ Ym ^\ �

^ _` abcdef _

^ _` abcdef _ g_hi _cjjeeb kcbicie l amke

nhjoakcdef _phf _leg_hi _cjje
qd akapcdef _
` re bd _ see`h bb seep

`hbb seep `e ph _d ae

��
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o\ ^X WgXg\ [ Ym ^\ j\c` 2\` a\ p
T ^\ ^X WgXg\ _X[hYW\ [V aa\Z jV WbXW` Xc jaV [\ZZ\ca Z ca
^\ic\ ^ ^\ jaVg aX__\ V m`\Wc Z\ aX \| ]\[c`Xm^\ b Ya\[`\u
_\W` �Y^ �X c` WV`\ a ic\ [\ W f\Z` jXZ W ]\[\ZZX Ya\_\W` ^\
_2\_\ jaV [\ZZ\ca ic\ [\ ^cY Z ca ^\i c\ ^ ^\ [V_jY^X`\ca
\Z` \| ]\[c` ]\ � V W jXa^\ X ^V aZ b\ [V_jY^X` YV W [ aV YZ ]\\�

T cW ^XWgXg\ YW`\ a_ ]\b YX Ya\ \| ]\[c`Xm^\ jXa cW jaVg aX__\
jXa` Y[c ^Y\ a U f\Z` ^\ [XZ b\ qXlX V ec ^\ [V_jY^X`\ca g ]\u
We\ a\ [\ i c fV W Xjj\ ^^\ bc �ÿìêòñûê YW`\ aja ]\` ]\ jXa cW\
_X[hYW\ l Ya`c\ ^^\ � o\ [Vb\ V m`\Wc \Z` jV a`Xm^\ �

ú êü îítuê p ^\Z jaVg aX__\Z ]\[ aY`Z bXWZ [\ a`X YWZ ^X WgXg\Z
ZV W` b Ya\[`\_\W` YW`\ aja ]\` ]\Z eX ^X lV ^ ]\\ ZXWZ jhXZ\ b\
[V_jY^X` YV W �jXa \|\_j^\ ^\Z Zh\ ^^Z b f�WY| �
oX [hX2?W\ b\ jaVb c[` YV W j\c` jaVbcYa\ p
T cW jaVg aX__\ \| ]\[c`Xm^\ [V aa\[`
T cW jaVg aX__\ \| ]\[c`Xm^\ YW[V aa\[` �jaVlVi cXW` b\Z
\ aa\ caZ b f\| ]\[c` YV W V c bV WWX W` b\Z a ]\Z c ^`X`Z �X c| �

T b\Z \ aa\ caZ ^V aZ b\ ^X [V_jY^X` YV W

�$
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kx [hXg\ eX ^f ]\[ aX W b fcW _\ZZXg\ p �[hY\ a y¹ÃÃT ÂÇÅzÅ
ÄR¾TÉ½ ÆÉ ÂÇº ÈÈÄ¹º ÂÈHÉÄ¾½ ÂK UHÃÅÈÈ y¹ÃÃT {

¾º|ÃÄH È½Å½ ÄH zTÄÍ R ÅÄÌ Y}½ÉÄÌ» ~ � ÅÉ» È[ {ÀÀ ÅÆÆÄH¼Å»¹ Í¹ y¹ÃÃT �TÉÃÍ �
¸¹º» Â¾ÉÄÌ½ÃÌ Y�y¹ÃÃT �TÉÃÍ ��[ U� ÀÀ ÆÄÌ Í¹ ÃÅ Í S¹ÆÄÌ Ä½ ÄTÌ Í¹ R ÅÄÌ� ÀÀ ÆÄÌ Í¹ ÃÅ Í S¹ÆÄÌ Ä½ ÄTÌ Í¹ y¹ÃÃT

UV_jY^X` YV W p ^\ �[hY\ a y¹ÃÃT ÂÇÅzÅ [V W` Y\ W` ^\ ZV ca[\��� ÇÅzÅH y¹ÃÃT ÂÇÅzÅ���
{| ]\[c` YV W p cW �[hY\ a y¹ÃÃT ÂHÃÅÈÈ jaVb cY` jXa ^\ [V_u
jY^X`\ ca \Z` Z cjjVZ ]\ \| YZ`\ ap��� ÇÅzÅ y¹ÃÃTy¹ÃÃT �TÉÃÍ ����
of\| ]\[c` YV W W f\Z` jVZZ Ym ^\ i c\ Z Y ^\ � [hY\ a [V W` Y\ W` ^X b ]\u
� WY` YV W b fcW\ _ ]\`hVb\ ��V W[` YV W� R ÅÄÌ Xl\[ ^\Z mV WW\Z
Z j ]\[ Y�[X` YV WZ �zTÄÍ � È½Å½ ÄH � ¾º|ÃÄH \` cW jXaX_e\` a\
`X m^\Xc b\ }½ÉÄÌ» [�

�/
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gfappcble ebd a�e _e � �l� ae _ �« ¬©©�²�­ ª̈���
¬´¤�¯£ ®¯ ¨ª« ©©¬­« ¨©�¯ ¬¤£ ¨� ��±�©© �« ¬©©�² �­ �
©£�£ ¬� ¬²£ ¤« ¬©©�²�­ �¬²£ � � ¬²£ ² ��
¬²£ ¬ � ��± � · �
®�¯ �¬ � · � ¬ �� ² � ¬�����± � ��± � � � ¦¦ ��± �� � �
¯­£«¯² ��± ��

¤«�±¬� ©£�£ ¬� ��¬� ´ �¬² ��£¯ ¬²³ �  �¯³©��
¬²£ ²�´�¯­ � ­�¤�©�²£ � ¯­© � · �¡­«³ ¤̈¯ ¬²£ �¢¡�²²­¯ «² ²�´�¯­ ­²£ ¬­¯ £ ¢� �
²�´�¯­ � ¡­«³ ¨̄ ­�� µ²£ �� �¡­«³ ¤̈¯ ¬²£ �¢¡�²²­¯ «²­ ¤« ¬©©�² �­ ¤�©¬£ ¬�­ �« ²«±±­ £ ¢� �
­�¤�©�²£ � ¡­«³ ¨̄ ­�� µ²£ �� �
¬® �­�¤�©�²£ � ¤ ��¡­«³ ¤̈¯ ¬²£±² �¢¥ ¦­�¤�©�²£ ��¬£ ­£¯­ ¤�©¬£ ¬® ¢� �¡­«³ ¨­� ¬£ �� ��
®�¯ �¬²£ ¬ � · � ¬ �� ­�¤�©�²£ � ¬���

¯­© � ¯­© � ²�´�¯­ �¡­«³ ¤̈¯ ¬²£±² �¢§�±­«¯ ¥ ¢ � ¯­©� �¡­«³ ¤̈¯ ¬²£±² �¢§�±­«¯ ¥ ¢ � ¤« ¬©©�² �­ �²�´�¯­ � ­�¤�©�²£ �� �¡­«³ ¤̈¯ ¬²£±² �¢§�±­«¯ ¥ ¢ � ¨�£¢ ¤̈�§ �²�´�¯­ � ­�¤�©�²£ �� ���
�4
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©PNK GFH FRF&" tF ª tP "QIKKP NGF � «QN Ns& DOF
FKH GP tGQ t MFF S

¬ QNF "OF& I­F OF Js IK ª � IOFGHF&F NH �PNK tF Gs O"K
� Q "OsL OP&&F

¬ QNF �FQR I­F&F Js IK ª F N JP IKP NH P""F t �PNK tF
Gs O"K � Q "OsL OP&&F ­P QNF Js NGH Is N MFG OIHF
"PO t«QH ItIKPHF QO

¬ QNF H Os IK I­F&F Js IK F N JP IKP NH P""F t �PNK tF
Gs O"K � Q "OsL OP&&F ­P QNF Js NGH Is N Js QO®
NIF "PO tF K¯KH­F&F °Js NGH Is N ±²³ �F tP G tPKKF
´µ¶· ª tP ¸P tF QO OF N¸s¯ MFF MFHP NH P ts OK QN Ns& DOF
O MFF t¹

nhjoakcd ah b � �l� ae _ phf _le �« ¬©©�²�­ ª̈���ºº» ª���� �« ¬©©�² �­ ª̈���ºº»¼½ selfd ahb � �« ¬©©�²�­ ¨�±�©© e½ apdcbdºº» ¾ c¿c gfappcble¡�²²­¯ «² ²�´�¯­ ­²£ ¬­¯ £ À¡�²²­¯ «²­ ¤« ¬©©�²�­ ¤�©¬£ ¬�­ �« ²«±±­ £ Á§�±­«¯ ¥ Â ·§�±­«¯ ¥ Â ·§�±­«¯ ¥ Â · ¨¤ºº»
}8
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Ã a hb lhbp a` �e _e ke o_hi _cjje pf a¿cbd `e lc kl fk `e pf _Äcle ` rfble _l ke �
¬´¤�¯£ ®¯ ª̈« ©©¬­« ¨©�¯ ¬¤£ ¨� ��±�©© Å¯¯­«¯©·�
¤«�±¬� ©£�£ ¬� ��¬� ´�¬² � �£¯ ¬²³ �   �¯³©� �¡­«³ ¤̈¯ ¬²£±² �̈ �£¢ �̈µ � Æ � Æ � �¡­«³ ¤̈¯ ¬²£±² �� µ � ¨�£¢ ¤̈�§ �Æ �Ç����

Ãc lhjoakcd ah b Èlhjjcb`e ª����É ¿c lh b`fa_e �c �
Å¯¯­«¯©· ª̈��� ¥Æ ¥ ¦�¦ ­�¤­�£­�¡­«³ ¤̈¯ ¬²£±² �� µ � ¨�£¢ ¤̈�§ �Æ �Ç��Ê
Å¯¯­«¯©· ª̈��� ¥Æ ¥ ��²²�£ ¯­©�±�­ ©Ë´��±
©Ë´��± ¥ ��¯ ¬��±­ � µ
±���£ ¬�² ¥ �±�©© Å¯¯­«¯©·¡­«³ ¤̈¯ ¬²£±² �� µ � ¨�£¢ ¤̈�§ �Æ �Ç��Ê
Ç ­¯¯�¯©

Ì jcbÍfe ` rfb Î Èoh abd ¿ a_if ke É eb � b ` rabpd _fld ah bÌ abde _o_ sedcd ah b ajohpp amke `e kra`ebd a�lcdef _ g ÏÐÑ ÒÓÑÔ ÕÖ×ØÖÑÒÖ Ù ÚÛÔ ÜÖ ÑÓØÝÖÛØ ÞÒßàÖ á ¨�±�©© â ÕÖÑ ÕÖ á ÕÖ
} �
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qb o_ejae _ e½ejoke �
¬´¤�¯£ ®¯ ª̈« ©©¬­« ¨©�¯ ¬¤£ ¨� ��±�©© Å¯¯­«¯©Ç�
¤«�±¬� ©£�£ ¬� ��¬� ´�¬² � �£¯ ¬²³ �   �¯³©� �

¬²£ � � � � À � � � ¤ �� � � ¦ � �¡­«³ ¤̈¯ ¬²£±² �¢¶ µã ¢� ���
pe lhjoake lh __eldejebd jc ap `hbbe kae f �c fbe e½le od ahb kh _p `ekre½ selfd ah b `f Äc ad ` rfbe debdcd a¿e `e ` a¿ ap ah b ebd a�e _e oc_ ä se _h
ºº» ±© Å¯¯­«¯©Ç�Å¯¯­«¯©Ç ª̈���ºº» ª���� Å¯¯­«¯©Ç ¨ª���ºº» ±© Å¯¯­«¯©Ç�Å¯¯­«¯©Ç ¨�±�©© Å¯¯­«¯©Ç ¨ª���ºº» ª��� Å¯¯­«¯©ÇÅ��­¤£ ¬�² ¬² ¢´�¬² ¢ ª��� ¨±�²³ å̈¯ ¬£¢´­£ ¬�Å��­¤£ ¬�² ¥

¦ �Ë æ­¯��£ Å¯¯­«¯©Ç ΅ �¬² �Å¯¯­«¯©Ç ¨ª��� ¥Æ�ºº»

}}
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çcbp le pelhb` e½ejoke è fbe j sed�h`e ´ �¬² epd ` se� bae jc ap be_ se oh b` ocp �c dh fdep kep p o sel a�lcd ah bp cddeb` fep oc_ kc jcl� abeéc¿c Èal a ocp `e oc _cj�ed _epÉ �

�±�©© ¨�«��¬©¨�¬² �
¤«�±¬� ©£�£ ¬� ��¬� ´�¬² � � �
¦¦�®® ¬�¢�³­ �­ ê­±±� ë�¯±� ì¡­«³ ¤̈¯ ¬²£±² �¢ê­±±� ë�¯±� ì¢� �� ¦¦ ® ¬² �­ ±� �­® ¬² ¬£ ¬�² �­ ´ �¬²� ¦¦ ® ¬² �­ ±� �­® ¬² ¬£ ¬�² �­ ê­±±�

íc lhjoakcd ah b pe ocppe bh _jc kejebd È�l� ae _ ¨�«��¬©¨�¬² ¨�±�©©lhbpd _fad oc_ lhjoakcd ah b ` f phf _le ¨�«��¬©¨�¬² ¨ª��� o_ sel se`ebdÉ èjcap kre½ selfd ah b o_h¿hÍ fe fbe e½le od ahb �
ºº» ª���� ¨�«��¬©¨�¬² ª̈���ºº» ±© ¨�«��¬©¨�¬²�¨�«��¬©¨�¬² ¨�±�©© ¨�«��¬©¨�¬² ª̈���ºº» ª��� ¨�«��¬©¨�¬²Å��­¤£ ¬�² ¬² ¢´�¬² ¢ ã��«�¢¨­£¢��Å¯¯�¯ ¥ ´ �¬² ¥ºº»

}�
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ï OsL OP&&F F N ðñòñ "POJs IK � Ió G ItF&F NH tI®
K ID tF S

ô s N Gs&&F NGF "PO MFG OIOF QN P tLs OIHõ&F P¸PNH
� « MFG OIOF QN "OsL OP&&F ö

ô s N QH ItIKF "s QO GF tP QN tP NLPLF INJsO&F tö
¬ "PK �F Gs NH OP INHFK K¯ NHPR I! QFK KH OIGHFK °"s QO
"F Q ! QF t«FR "OFKK Is N F N Ks IH Gs&"O MF õF N®
K ID tF FH Ns N P& DIL QF ¹

÷ FR "OFKK Is N �F t«P tLs OIHõ&F F N tP NLPLF
NPHQOF t

¬ NI¸FPQ � «PDKH OPGH Is N P�P"H MF PQR "Os D t­F&FK
FH P QR Gs NNP IKKP NGFK

FRF&" tF S
¬ tIOF tFK �s NN MFFK
¬ H OIF O tFK �s NN MFFK
¬ Pó GõF O tFK �s NN MFFK H OI MFFK

}Î
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írc kih _ad�je `e lc klf k `e øù oefd p re½ o_aje _ `e jcba�e _e okfp hfjh abp ` sedc akk see �
g_eja�e _e Äh _je �jfkd aokae _ ú û ü Äh ap ke bhjm_e ø oc_ kf aýjþeje èb sedcbd kc ofappcble
çef½ a�eje Äh _je �
ý ka_e ke bhjm_e c ed kre½ ohpcbd bý lc klfke _ kep ú ÿ ü o_ej ae _p de _jep `e kc pfade �� c¿el �� � � è��� � � �� � ø
ý ke _ sepf kdcd epd �ù	_h ap a�eje Äh _je � okfp ` sedc akk see è e kke _eppejmke Äh _d �c fb o_hi _cjje 
¼ppebd ae kkejebd e kke e½ o_aje kc jcba�e _e `hbd hb _ sec kape ú Äh ap fbele _dc abe p seÍfeble ` rh o se _cd ah bp Èle Íf rhb c ooe kke fbe mhfl keÉíc ph kfd ah b p rc oof ae pf _ ke Äc ad Íf rak b repd ocp b seleppc a_e `elhbpe _¿e _ kep ¿c ke f _p `e dhfp kep �� 
 írab` ale � oefd þed _e ¿ f lhjjefbe ab` alcd ah b dejoh _e kke ohf_ kep ¿c ke f _p pfllepp a¿ep ` rfbe jþeje¿c_ac mke cooe k see al a � �
±¬¯­ ±­ ²�´�¯­ ¯ �­­± � ­£ ±� ¤« ¬©©�² �­ ­²£ ¬
­¯­ ²� �­¯ ¬® ¬­¯ �«­ ² ­©£ ¤�©¬£ ¬®�©¬²�² ©�¬£ ¯­±¬¯­ � ©�¬£ © ¦�¯¯ Ê­£­¯ �
¬² ¬£ ¬�±¬©­¯ «²­ ��¯ ¬��±­ � 
� ·
¤�«¯ ¬ ��±�²£ ©«��­©©¬�­´­²£ · � Ç � ¨¨¨ ² ®�¬¯­�®®­�£­¯ 
� � ±� ��±­«¯ ��«¯�²£­ �­ � ´«±£ ¬¤±¬ �­­ ¤�¯ ��®® ¬�¢­¯ ±� ��±­«¯ �­ �
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ø W b\_XWb\ Y[ Y b\Z b\Z[ aYj` YV WZ YW�V a_\ ^^\Z b\Z X ^gVu
aY` h_\Z �
� � w ]\[ aYa\ cW X ^gV aY` h_\ icY ^Y` cW\ `\_j ]\ aX` ca\ \W b\g a ]\
U\ ^Z YcZ \` Xx [h\ ZV W ]\i cYlX ^\ W` \W b\g a ]\ �Xha\Wh\Y` �
oX �V a_c^\ c` Y^YZ ]\\ jV ca ^X [V Wl\ aZ YV W \Z`

b\g a ]\ �Xha\Wh\ Y`�b\g a ]\ U\ ^Z YcZ������x �
x � w ]\[ aYa\ cW X ^gV aY` h_\ icY [X ^[c ^\ ^X ZV__\ \` ^X
_V�\WW\ b\ b\c| WV_ma\Z �

� � w ]\[ aYa\ cW X ^gV aY` h_\ icY [X ^[c ^\ ^X ZV__\ \` ^X
_V�\WW\ b\ ` aV YZ WV_ma\Z �

� � w ]\[ aYa\ cW X ^gV aY` h_\ icY [X ^[ c ^\ ^\ _X| Y_c_ b\ b\c|
WV_ma\Z � yXa aXjjV a` X c| X ^gV aY` h_\Z ja ]\[ ]\b\W`Z b\
i c\ ^ WV cl\Xc `� j\ b fV j ]\ aX` YV W Xu`uV W m\ZV YW3
w ]\[ aYa\ b\c| X ^gV aY` h_\Z b Y� ]\ a\W`Z jV ca [X ^[ c ^\ a ^\
_X| Y_c_ b\ � WV_ma\Z

G � � Y V W ZV chX Y`\ a ]\X ^YZ\ a ^X a\[h\ a[h\ bc _X| Y_c_ Vc
[X ^[c ^\ a ^X ZV__\ \` ^X _V�\WW\ b fcW WV_ma\ lXaYX m ^\
b\ lX ^\ caZ � b\ i c\ ^�Z � _ ]\[XWYZ_\�Z� Xu`uV W m\ZV YW3� � w ]\[ aYa\ ^fX ^gV aY` h_\ a ]\X ^YZX W` eX ^X _X YW ^\ [X ^[c ^ b c
WV_ma\ � ZV__\ b\ b\c| WV_ma\Z � \` � ]\[ aY`Z \ W
mXZ\ �� �
ø W ZcjjVZ\ aX ic\ � Z f ]\[ aY` ���� �� � � � � ��� \` i c\ �Z f ]\[ aY` �� ���� � � � � ��� �^\Z �� \` �� ZV W` b\Z [hY� a\Zb ]\[ Y_Xc| � �

}�
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yVca b ]\Z Yg W\ a ^\Z ]\ ^ ]\_\W`Z b fcW jaVg aX__\ �[ ^XZZ\Z �
lXaYX m ^\Z � V mn \`Z � �V W[` YV WZ � _ ]\`hVb\Z � [V WZ`XW`\Z� � bV W[
bV WW\ a cW WV_ eX ic\ ^i c\ [hVZ\ bXWZ cW X ^gV aY` h_\ V c
cW jaVg aX__\ � V W c` Y^YZ\ cW Yb\W` Y�[X`\ ca �
db\W` Y� [X`\caZ \ W qXlX
T Yb\W` Y� [X`\ca � cW\ '����� �^\ [XaX[`e\ a\ � \Z` cW\
^\`` a\� ZcYl Y\ b fcW\ ZcY`\ b\ ^\`` a\Z V c b\ [hY� a\Z � b\
^V Wg c\ca i c\ ^[V Wi c\

T _ YWcZ[c^\Z \` _Xn cZ[c^\Z ZV W` b\Z ^\`` a\Z b YZ` YW[`\Z
k YWZ Y �Å� \` ��� ZV W` b\Z Yb\W` Y�[X`\caZ b Y� ]\ a\W`Z \`
Y^ \ W \Z` b\ _2\_\ jV ca � � \` � �

T \|\_j^\Z p
� Z Ë Z R � Z ��� Z �TR|É¹�VÅ� Z ÂÂÂ

}$
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�W `� j\ [V aa\Z jV Wb eX ^X b ]\� WY` YV W b\ p
÷ cW \WZ\_m^\ b\ lX ^\ caZ
÷ cW \WZ\_m^\ b fV j ]\ aX` YV WZ Xjj^Y[Xm ^\Z Xc| ]\ ^ ]\_\W`Z b\
[\` \WZ\_m^\ \` ^X Z ]\_XW` Yi c\ b\ [\Z V j ]\ aX` YV WZ

{W qkrk � V W c` Y^YZ\ ^\ `\ a_\ b\ [ ^XZZ\ �
÷ `V c`\ lXaYX m ^\ X cW `� j\
÷ `V c`\ \| ja\ZZ YV W X cW `� j\
o\ `� jXg\ Y_jVZ\ b\Z ^Y_ Y`\Z X c _ ]\ ^XWg\ i c fV W j\c`
a ]\X ^YZ\ a \ W` a\ b Y� ]\ a\W`\Z lX ^\caZ
o\ ^X WgXg\ qkrk b YZ` YWg c\
÷ ^\Z `� j\Z jaY_ Y` Y�Z �[XaX[`e\ a\Z � \ W` Y\ aZ � a ]\\ ^Z \` mVVu
^ ]\\WZ�

÷ ^\Z `� j\Z a ]\� ]\ a\ W[\Z p ^\Z `X m^\Xc| � ^\Z [ ^XZZ\Z �V caWY\Z
jXa ^\Z WV_ma\c| jXic\`Xg\Z �!îò"îõ êó� qXlX bV W`
^\ `� j\ �[ ^XZZ\� �` aYWg \` ^\Z [ ^XZZ\Z b ]\� WY\Z jXa ^\Z
c` Y^YZX`\ caZ

}/



��� � ���� ��� �� � 	� 
����� 
��� ���� ��
� �� �
 8= :]�8= �?;Ñ ;: ;<=

T ^\ `� j\ mVV ^ ]\\W p |TTÃ¹ÅÌrX ^\ caZ ½Éº¹ \` ÆÅÃÈ¹
V j ]\ aX` YV WZ p {v �## V c # � � ø � � $$ Vc $� \` �ø� � ��
d^ \| YZ`\ XcZZ Y cW V j ]\ aX`\ca ø � \|[ ^cZ Y� �%�

T ^\ `� j\ [XaX[`e\ a\ p H¼ÅÉ
{W qXlX � [XaX[`e\ a\Z [Vb ]\Z Z ca x V [`\`Z ��WY[Vb\� �
V ab a\ X ^jhXm ]\` Yi c\ a\Z j\[` ]\

T ^\Z `� j\Z \W` Y\ aZ p
|Ë½¹ p � V [`\`
È¼TÉ½ p x V [`\`Z
ÄÌ½ p � V [`\`Z
ÃTÌ» p � V [`\`Z

÷ XaY` h_ ]\` Yi c\ p _V YWZ cWX Ya\ ��� � Xbb Y` YV W �& � � ZV cZu
` aX[` YV W ��� � _ c^` Yj ^Y[X` YV W �K� � icV` Y\ W` \W` Y\ a �À� �
a\Z`\ �' �

÷ [V_jXaX YZV W p ]\gX ^ �II � � b Y� ]\ a\W` � �I � � j ^cZ g aXWb
�� Vc �I � � j ^cZ j\` Y` �( V c (I �

T ^\Z `� j\Z a ]\\ ^Z p
ÆÃTÅ½ p � V [`\`Z �ja ]\[ YZ YV W Z Y_ j^\�
ÍTº|Ã¹ p � V [`\`Z �bV cm^\ ja ]\[ YZ YV W�

÷ XaY` h_ ]\` Yi c\ p � cWX Ya\ � & � � � K � i cV` Y\ W` À
÷ [V_jXaX YZV W p II � �I �� � �I � ( � (I
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T |TTÃ¹ÅÌ p ½Éº¹ \` ÆÅÃÈ¹
T H¼ÅÉ p )� )� )H )� )*Ì )� )*º¹HMN ) �[Vb\ �WY[Vb\
h\|Xb ]\[ Y_X ^ [V__\W -[XW` jXa *º �

T `� j\Z \W` Y\ aZ p ^f ]\[ aY` ca\ ` aXb Y` YV WW\ ^^\ b fcW \W` Y\ a \Z`
YW`\ aja ]\` ]\\ [V__\ cW\ lX ^\ ca b ]\[ Y_X ^\ b\ `� j\ ÄÌ½ �
�W\ `\ ^^\ ]\[ aY` ca\ ZcYl Y\ b\ Ã V c + [V aa\Z jV Wb eX cW\
[V WZ`XW`\ b\ `� j\ ^V Wg
lX ^\ caZ [V_jaYZ\Z \ W` a\ @��� , �P �N-N.MQN. \`�� � @ � ,P �N-N.MQN-
PNLQ � �PMNLQ- p lX ^\ caZ b ]\[ Y_X ^\Z
��PMNLQ- p lX ^\caZ V [`X ^\Z �_X` ]\ aYX ^YZ ]\\Z jXa ^\
[XaX[`e\ a\ � X c b ]\mc` Xjae\Z ^\ Z Yg W\�
���PMNLQ�- p lX ^\ caZ h\|Xb ]\[ Y_X ^\Z �_X` ]\ aYX ^YZ ]\\Z
jXa �� Xc b ]\mc` Xjae\Z ^\ Z Yg W\�

T `� j\Z a ]\\ ^Z p WV_ma\ b ]\[ Y_X ^ ` aXb Y` YV WW\ ^ YW`\ aja ]\` ]\ b\
`� j\ ÍTº|Ã¹ �b\ `� j\ ÆÃTÅ½ Z Y Z cYl Y b\ Æ V c / �
PNLQ Â�-
� Â��PNLQ �-
PM ÂMNL¹�Q
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U\` V ab a\ b ]\� WY` ^X [V_jX` Ym^Y` ]\ \W` a\ ^\Z `� j\Z jaY_ Y` Y�Z �
\ W jXa` Y[ c ^Y\ a ^\Z [V Wl\ aZ YV WZ Y_j^Y[ Y`\Z jVZZ Ym^\Z �
yXa \|\_j^\
T cW\ lX ^\ ca b c `� j\ ÄÌ½ j\c` 2\` a\ l c\ [V__\ cW\
lX ^\ ca b\ `� j\ ÃTÌ» _XYZ jXZ ^\ [V W` aX Ya\

T cW\ lX ^\ ca b c `� j\ ÄÌ½ j\c` 2\` a\ l c\ [V__\ cW\
lX ^\ ca b\ `� j\ ÆÃTÅ½ _XYZ jXZ ^\ [V W` aX Ya\

d^ b ]\`\ a_ YW\ \W jXa` Y[ c ^Y\ a
T ^\ `� j\ b\Z \| ja\ZZ YV WZ
T ^\Z V j ]\ aX` YV WZ icY ZV W` V c WV W jVZZ Ym^\Z
o\ `� j\ mVV ^\XW \Z` YW[V_jX` Ym^\ �YW[V_jXaX m^\� Xl\[
^\Z X c` a\Z `� j\Z jaY_ Y` Y�Z
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÷ cW\ lXaYX m^\ [V aa\Z jV Wb eX cW \_j^X[\_\W` \W _ ]\u
_V Ya\ jV clXW` [V W`\WYa cW\ lX ^\ca b fcW `� j\ bV WW ]\ p
[ f\Z` ^\ `� j\ b\ ^X lXaYX m ^\ icY j\ a_\` ^fYW`\ aja ]\`X` YV W
[V aa\[`\ b c [V W`\Wc [V aa\ZjV WbXW` \W _ ]\_V Ya\

÷ cW\ lXaYX m ^\ \Z` b ]\Z Yg W ]\\ jXa cW Yb\W` Y�[X`\ca lX ^Yb\
÷ eX cW\ lXaYX m ^\ j\c` 2\` a\ X� \[` ]\\ cW\ lX ^\ ca bc `� j\
[V aa\Z jV WbXW` �V c b fcW `� j\ [V_jX` Ym ^\ �

 ��$ '�����" �� !� �����A '��
vVc`\ lXaYX m ^\ bV Y` 2\` a\ b ]\[ ^X a ]\\ XlXW` b f2\` a\ c` Y^YZ ]\\ p
÷ lXaYX m ^\Z b\ `� j\Z jaY_ Y` Y�Z p ^X b ]\[ ^X aX` YV W b fcW\ lXu
aYX m ^\ b\ `� j\ jaY_ Y` Y� X ^^V c\ ^X j ^X[\ \W _ ]\_V Ya\
jV ca � Z`V [ \ a cW\ lX ^\ ca bc `� j\ [V aa\ZjV WbXW`
�� b ]\[ ^X aX` YV WZ _c^` Yj^\Z \` cW\ YWY` YX ^YZX` YV W ��
ÄÌ½ ¹Ì½ Ä¹É � Z ¹Ì½ Ä¹ÉP I �M U
ÆÃTÅ½ É¹¹Ã � Z É¹¹ÃP I �PM ÂNL/ U

÷ lXaYX m ^\Z a ]\� ]\ a\ W[\Z p ^X b ]\[ ^XaX` YV W b fcW\ `\ ^^\ lXaYX m ^\
X ^^V c\ ^X j ^X[\ jV ca Z`V [ \ a ^fXb a\ZZ\ \W _ ]\_V Ya\ b fcW
V mn \` b c `� j\ [V aa\Z jV WbX W` � of\Z jX[\ W ]\[\ZZX Ya\ jV ca
^fV mn \` b\l aX 2\` a\ X ^^V c ]\ Xl\[ ^fV j ]\ aX`\ca Ì¹Á
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øj ]\ aX` YV W j\ a_\``XW` b fX`` aYmc\ a eX cW\ lXaYX m ^\ b fcW
`� j\ bV WW ]\ cW\ lX ^\ca b c `� j\ [V aa\Z jV WbX W` p
T Z Y B \Z` cW\ lXaYX m ^\ b\ `� j\ \W` Y\ a� V W j\c` ^cY X� \[`\ a
^X lX ^\ ca G _XYZ jXZ ^X lX ^\ ca � ���

T ^fX� \[`X` YV W b fcW\ lX ^\ca ]\[ aXZ\ �a\_j^X[\ � ^X lX ^\ ca
ja ]\X ^X m ^\_\W` XZZV [ Y ]\\ p
^X lX ^\ ca [V aa\Z jV WbXW` eX cW\ lXaYX m ^\ j\c` bV W[
[hXWg\ a Xc [V caZ b c `\_jZ �Y^ \Z` [\j\WbXW` jVZu
Z Ym ^\ b\ b ]\� WYa b\Z [V WZ`XW`\Z bV W` ^X lX ^\ ca W\
j\c` [hXWg\ a�

T WV`X` YV W bXWZ ^\Z ^X WgXg\Z b\ b\Z[ aYj` YV W b fX ^gVu
aY` h_\Z pC �V c (�� Vc ¿I �
k YWZ Y p

� (�� L
Z\ ^Y` D| ja\Wb ^X lX ^\ ca G� Vc DV W X� \[`\ G eX |� �
k jae\Z \| ]\[c` YV W b\ [\``\ YWZ` ac[` YV W \` n cZi c feX [\
i c fcW\ Xc` a\ X� \[`X` YV W ZV Y` a ]\X ^YZ ]\\ Z ca B � ^X lXaYX m ^\B XcaX ^X lX ^\ ca E
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T \ W qkrk � ^fV j ]\ aX`\ca b fX� \[`X` YV W Z\ WV`\ I

ÄÌ½ � Z Ë U
ÆÃTÅ½ Æ U
� I MN U Ë I ���MN UÆ I M Â�NÆ U

)"�/� F ��� ���� '� ! -1�� �G�$����"� �� ;<Õ<
�W\ YWZ` ac[` YV W j\ a_\``XW` b fX� \[`\ a cW\ lX ^\ca eX cW\
lXaYX m ^\ X ^X �V a_\ g ]\W ]\ aX ^\ ZcYlXW`\ \W qkrk p

(WV_rXaYX m^\� � (\| ja\ZZ YV W� .
o\ [XaX[`e\ a\ . �jV YW` l Yag c ^\ � _Xai c\ ^X � W b\ ^fYWZu
` ac[` YV W �b\ _XWYe\ a\ g ]\W ]\ aX ^\ Y^ _Xai c\ ^X � W b\ `V c`\
YWZ` ac[` YV W�
o\ `� j\ b\ ^X lXaYX m ^\ bV Y` 2\` a\ [V_jX` Ym ^\ Xl\[ [\ ^cY b\
^f\| ja\ZZ YV W
¾º|ÃÄH È½Å½ ÄH zTÄÍ R ÅÄÌ Y }½ÉÄÌ» ~ � ÅÉ» È[ {

ÄÌ½ Ì U ÃTÌ» R U ÆÃTÅ½ � U ÍTº|Ã¹ Ë U
ÌI �PMN U R IPMNL U �IPMNÆ U ËI� U ÀÀ HTÉÉ¹H½ È
ÌIR U �IMNLQ Â� U ÀÀ ÄÌ HTÉÉ¹H½ È��
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�W\ [V WZ`XW`\ \Z` cW\ lXaYX m ^\ jV a`XW` ^\ i cX ^Y�[X` Y�
Æ ÄÌÅÃ � �W\ `\ ^^\ lXaYX m^\ W\ j\c` 2\` a\ _Vb Y� ]\\ �cW\
Z\c^\ X� \[`X` YV W jVZZ Ym^\ ^V aZ b\ ZX b ]\� WY` YV W� �
oX [V_jY^X` YV W bc jaVg aX__\ p
HÃÅÈÈ �TÌ È½ÅÌ½¹È�{
¾º|ÃÄH È½Å½ ÄH zTÄÍ R ÅÄÌ Y }½ÉÄÌ» ~ � ÅÉ» È[ {
ÆÄÌÅÃ ÄÌ½ ÄIM U
Ä I N U��

lX Z Yg WX ^\ a cW\ \ aa\ cap
�TÌ È½ÅÌ½¹È� ÂÇÅzÅ ¿N ¿ HÅÌÌT½ ÅÈÈÄ»Ì Å zÅÃº¹

½T ÆÄÌÅÃ zÅÉÄÅ|Ã¹ Ä
Ä I N U%� ¹ÉÉTÉ
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T �W\ \| ja\ZZ YV W \Z` [V_jVZ ]\\ b\ lXaYX m^\Z \`�V c [V WZ`X W`\Z
[V_mYW ]\\Z Xl\[ b\Z V j ]\ aX`\caZ

T �W\ \| ja\ZZ YV W X cW `� j\ \` cW\ lX ^\ ca�
o\ `� j\ \` ^X lX ^\ca b\ ^f\| ja\ZZ YV W b ]\j\Wb\W` b\Z
]\ ^ ]\_\W`Z i cY ^X [V_jVZ\W` �lXaYX m ^\Z � [V WZ`XW`\Z \`
V j ]\ aX`\caZ� p
z Z Y Y \` n ZV W` \W` Y\ aZ � Y�n \Z` cW\ b Yl YZ YV W \W` Ye\ a\
X ^V aZ i c\ Z Y ^fcW b\Z b\c| W\ ^f\Z` jXZ ^X b Yl YZ YV W
\Z` a ]\\ ^^\ pHÃÅÈÈ IºT½ Ä¹Ì½{

¾º|ÃÄH È½Å½ ÄH zTÄÍ R ÅÄÌ Y}½ÉÄÌ» ~ � ÅÉ» È[{
¸¹º» Â¾ÉÄÌ½ÃÌ YNÀM[ U
¸¹º» Â¾ÉÄÌ½ÃÌ YNÀM Â� [ U��

bV WW\ p
�� ÂMMMMMMMMMMMMMMMM

z �&ËÀJ \Z` cW\ \| ja\ZZ YV W XaY` h_ ]\` Yi c\ bV W` ^\ `� j\
b ]\j\Wb b\Z `� j\Z b\ � � Ë \` J �

z Y��Ë [ $$ �Y�IIË& �[ \Z` cW\ \| ja\ZZ YV W mVV ^ ]\\WW\
T ^f\| ja\ZZ YV W bV Y` 2\` a\ Z� W`X| Yic\_\W` [V aa\[`\ pM&N��J WfX jXZ b\ Z\WZ
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T ^f\| ja\ZZ YV W bV Y` 2\` a\ lX ^Yb\ jV ca ^\ `� jXg\ p

� � ½Éº¹ WfX jXZ b\ Z\WZ
T ^\Z ae\g ^\Z b\ jaYV aY` ]\ j\ a_\``\W` b f ]\ ^Y_ YW\ a b\Z jXa\Wu
`he\Z\Z �
Uø�yk �{� o{� {K y�{�� dø �� p�&ËÀJ \` Y�&Ë [ÀJ

Å�|�H \` Å� Y|�H[
T X``\W` YV W eX ^X [V_jX` YmY^Y` ]\ b\Z `� j\Z p

ÆÃTÅ½ Æ I M Â�N U
lX jaVb cYa\ cW\ \ aa\ ca b\ [V_jY^X` YV W pXÌ HTR¾Å½ Ä|Ã¹ ½Ë¾¹ ÆTÉ I ÂL�¾ÃÄHÄ½ HÅÈ½ Ì¹¹Í¹Í ½T HTÌz¹É½ÍTº|Ã¹ ½T ÆÃTÅ½
d^ �X c` ]\[ aYa\ �[V Wl\ aZ YV W \| j^Y[ Y`\ � p

ÆÃTÅ½ Æ I YÆÃTÅ½ [M Â�N U
w\ _2\_\ Y^ �X c` ]\[ aYa\

ÄÌ½ Ì I YÄÌ½ [M Â�N U
¸¹º» Â¾ÉÄÌ½ÃÌ YÌ [ U ÀÀ TÌ T|½ Ä¹Ì½ M
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T [V WZ` acY`\Z Xl\[ ^\Z V j ]\ aX`\caZ X aY` h_ ]\` Yi c\Z � b\Z
[V WZ`XW`\Z ^Y`` ]\ aX ^\Z \` b\Z lXaYX m ^\Z � b\Z jXa\W`he\Z\Z
jV ca �V a[\ a cW V ab a\ b f ]\lX ^cX` YV W

T V ab a\ b\ jaYV aY` ]\ b\Z V j ]\ aX`\caZ
T eX jaYV aY` ]\ ]\gX ^\ � ]\lX ^cX` YV W b\ gXc[h\ eX b aV Y`\ �
k YWZ Y p
z X� mu[ub�\ Z f ]\lX ^c\ [V__\ ���X� m�u[�ub ��\
z X�m�[�b�\�� Z f ]\lX ^c\ [V__\ ����X�m��[��b��\���

T `V c`\ \| ja\ZZ YV W XaY` h_ ]\` Yi c\ X cW `� j\
�^\ j ^cZ j\` Y` `� j\ \W` Y\ a jV ca cW\ \| ja\ZZ YV W \Z` ÄÌ½ � p
÷ Z Y ^f\| ja\ZZ YV W \Z` cW\ [V WZ`XW`\ � ^\ `� j\ \Z` [\ ^cY
b\ ^X [V WZ`X W`\

÷ Z Y ^f\| ja\ZZ YV W \Z` [V_jVZ ]\\ � ^X ZV cZu\| ja\ZZ YV W [V au
a\ZjV WbXW` eX ^fV j ]\ aX`\ca b\ j^cZ j\` Y`\ jaYV aY` ]\ \Z`
]\lX ^c ]\\ �^\ `� j\ ^\ j^cZ g aXWb jXa_ Y ^\Z V j ]\ aXWb\Z
b ]\`\ a_ YW\ [\ ^cY b\ ^f\| ja\ZZ YV W�
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M�/��01� p XlXW` b\ jV clV Ya c` Y^YZ\ a cW\ lXaYX m ^\ bXWZ
cW\ \| ja\ZZ YV W � Y^ \Z` W ]\[\ZZX Ya\ i c fcW\ lX ^\ ca ^cY X Y` ]\` ]\
X� \[` ]\\ �
o\ [V_jY^X`\ ca qkrk ZYg WX ^\ [V__\ \ aa\ ca ^\Z lXaYX m ^\Z
c` Y^YZ ]\\Z _X YZ WV W YWY` YX ^YZ ]\\Z �
oX [V_jY^X` YV W bc jaVg aX__\ ZcYlXW` p
ÄR¾TÉ½ ÆÉ ÂÇº ÈÈÄ¹º ÂÈHÉÄ¾½ ÂK UHÃÅÈÈ NÅÉÄÅ|Ã¹�TÌ XÌ Ä½ {

¾º|ÃÄH È½Å½ ÄH zTÄÍ R ÅÄÌ Y}½ÉÄÌ» ~ � ÅÉ» È[ {
ÄÌ½ R Z Ì I M Z ¾ Z O U
¾ I R & Ì U
¸¹º» Â¾ÉÄÌ½ÃÌ YO [ U��

bV WW\ p
NÅÉÄÅ|Ã¹ ÂÇÅzÅ ¿N ¿ zÅÉÄÅ|Ã¹ R R Ä»¼½ ÌT½

¼Åz¹ |¹¹Ì ÄÌ Ä½ ÄÅÃÄJ¹Í
¾ I R & Ì UNÅÉÄÅ|Ã¹ ÂÇÅzÅ ¿L ¿ zÅÉÄÅ|Ã¹ O R Ä»¼½ ÌT½

¼Åz¹ |¹¹Ì ÄÌ Ä½ ÄÅÃÄJ¹Í
¸¹º» Â¾ÉÄÌ½ÃÌ YO [ UP ¹ÉÉTÉÈ
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oVaZ b fcW\ X� \[`X` YV W eX cW\ lXaYX m ^\ b fcW\ \| ja\ZZ YV W �
^f\| ja\ZZ YV W \Z` ]\lX ^c ]\\ Xc _V_\W` b\ ^fX� \[`X` YV W � U f\Z`
^X lX ^\ca b\ ^f\| ja\ZZ YV W Xc _V_\W` b\ [\``\ ]\lX ^cX` YV W
i cY \Z` X� \[` ]\\ eX ^X lXaYX m ^\ � k c[cW\ ` aX[\ b\ ^X _XWYe\ a\
bV W` [\``\ lX ^\ ca X ]\` ]\ V m`\Wc\ W f\Z` [V WZ\ al ]\\ � k YWZ Y ^X
Z ]\i c\W[\

ÂÂÂ
� I N UË I Q UJ I � & Ë U
¸¹º» Â¾ÉÄÌ½ÃÌ YJ [ UË I P� U
¸¹º» Â¾ÉÄÌ½ÃÌ YJ [

bV WW\ eX ^f\| ]\[c` YV W
����

oX _Vb Y�[X` YV W b\ ^X lXaYX m ^\ � X jae\Z X� \[`X` YV W b\ ^X
lXaYX m ^\ # W fX Xc[cW \� \` Z ca ^X lX ^\ca b\ ^X lXaYX m ^\ #
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o\ `Xm^\Xc [ Yub\ZZV cZ [V W` Y\W` ^\Z V j ]\ aX`\caZ jaYW[ YjX c| p
�Yl\Xc ø j ]\ aX`\ca� && ��
x � Yìÿ! ê[
� K À '
� & �G ( � (I �I� II �I
� #
� %
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�� ##
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ø W c` Y^YZ\ b\Z jXa\W`he\Z\Z jV ca
T _Vb Y�\ a ^X jaYV aY` ]\ �
T X_ ]\ ^YV a\ a ^X ^YZ YmY^Y` ]\ �
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ø W [VWZ Ybe\ a\ b\Z lXaYX m ^\Z \W` Ye\ a\Z Yb\W` Y� ]\\Z a\Z j\[` Yu
l\_\W` jXa cW � b\c| � ` aV YZ \` [ YWi
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�V Y` ^f\| ja\ZZ YV W S � pºÌ&HÄÌOÀÍ¹º�&HÄÌO KÍ¹º� À½ÉTÄÈÀÍ¹º��ºÌ&Í¹º��½ÉTÄÈ
�� U\``\ \| ja\ZZ YV W \Z`u\ ^^\ Z� W`X| Yi c\_\W` [V aa\[`\3
x � {W Xjj^Yi cX W` ^\Z ae\g ^\Z b\ jaYV aY` ]\ b\ qXlX � ` aX WZ�V au
_\ a [\``\ \| ja\ZZ YV W \W \| ja\ZZ YV W `V`X ^\_\W` jXa\Wu
`h ]\Z ]\\

� � ø W ZcjjVZ\ ic\ ºÌ � Í¹º� � ½ÉTÄÈ \` HÄÌO ZV W` b\Z
lXaYX m ^\Z b\ `� j\ ÄÌ½ icY lX ^\W` a\Zj\[` Yl\_\W` � � � �T \` E ic\ ^^\ \Z` ^X lX ^\ ca b\ [\``\ \| ja\ZZ YV W3
� ïî Uîïêuí ûê ï VêW! íêóóôñë êóì X �

� � �2\_\Z i c\Z` YV WZ Xl\[ ^f\| ja\ZZ YV W S �
«²��¬²�¦ ��­«���¬²����­«�¦£¯�¬©¦ ��­«�º«²��­«��º£¯�¬©
� ïî Uîïêuí ûê ï VêW! íêóóôñë êóì YX �
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k ama\ XZZV [ Y ]\ eX cW\ \| ja\ZZ YV W
d^ \Z` [V__Vb\ b fXZZV [ Y\ a eX cW\ \| ja\ZZ YV W � cW Xama\
a\Z ]\`XW` ^X _XWYe\ a\ bV W` \ ^^\ \Z` [V WZ` acY`\ \` bV W[ bV W`
\ ^^\ Z\ aX ]\lX ^c ]\\ �
k YWZ Y � jV ca S � p [
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bcde[
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{|\ a[ Y[\ p UV WZ` acYa\ ^fX ama\ XZZV [ Y ]\ eX ^f\| ja\ZZ YV W S �
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T \W [X ^[ c^ \W` Y\ ap
z cW\ b Yl YZ YV W jXa # ]\ aV lX bV WW\ a cW\ \ aa\ ca eX ^f\| ]\u
[ c` YV W �\|[\j` YV W \W qXlX�n XlX �^X Wg �k aY` h_\` Y[ {|[\j` YV W p � m� #\ aV � � �

z b ]\mV ab\_\W`Z ^V aZ b fV j ]\ aX` YV WZ �Vl\ aZV¡ �cWb\ aZV¡ � p
^\Z V j ]\ aX` YV WZ Z ca ^\Z \ W` Y\ aZ �x mY`Z ZV W` a ]\X ^YZ ]\\Z
_Vbc^V ��� p

ÄÌ½ Ä I P �N-N.MQN- U
¸¹º» Â¾ÉÄÌ½ÃÌ YPKÄ[ U ¸¹º» Â¾ÉÄÌ½ÃÌ Y��KÄ[ U

lX bV WW\ a ^\Z a ]\Z c ^`X`Z Z cYlX W`Z p
�P� ��

T \W [X ^[ c^ a ]\\ ^p
z cW [X ^[ c ^ a ]\\ ^ \Z` `V cn V caZ jVZZ Ym ^\ p Y^ \| YZ`\ b\Z
lX ^\ caZ Z j ]\[ YX ^\Z jaVb cY`\Z jXa [\ a`X YW\Z V j ]\ aX` YV WZ p

ÍTº|Ã¹ Æ I � ÂM Z » I � U
¸¹º» Â¾ÉÄÌ½ÃÌ YÆÀ» [ U
¸¹º» Â¾ÉÄÌ½ÃÌ YY�Æ [À» [ U
¸¹º» Â¾ÉÄÌ½ÃÌ Y»À» [ U
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lX Xx [h\ a ^\Z a ]\Zc ^`X`Z ZcYlXW`Z pXÌÆÄÌ Ä½Ë�XÌÆÄÌ Ä½Ë�Å�

z jaV m^e\_\Z b\ ja ]\[ YZ YV W p
ÍTº|Ã¹ Í I � ÂPMNLQ-.O �PMNLQ-.O U
ÆÃTÅ½ Æ I � ÂPMNLQ-.O �PMNLQ-.OÆ U
¸¹º» Â¾ÉÄÌ½ÃÌ YÍ [ U
¸¹º» Â¾ÉÄÌ½ÃÌ YÆ [ U

lX bV WW\ a ^\Z a ]\Z c ^`X`Z Z cYlX W`Z p
� ÂPMNLQ-.O �PMNLQ.� ÂPMNLQ-O

� Y V W [V_jXa\ ^\Z lX ^\ caZ b\Z \| ja\ZZ YV WZ
�� �� u � �x � \` �� �x u � ���

\ ^^\Z lV W` XjjXaX2?` a\ b Y� ]\ a\W`\Z p
oX Z ]\i c\W[\

|TTÃ¹ÅÌ | I YY� ÂM�� ÂP[II Y� ÂP�� Â�[[ U
¸¹º» Â¾ÉÄÌ½ÃÌ Y| [ U

Xx [h\ [V__\ a ]\Zc^`X`
ÆÅÃÈ¹
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�� ø W [V WZ Ybe\ a\ cW\ \| ja\ZZ YV W mVV ^ ]\\WW\ [V WZ` acY`\ Xl\[Ó lXaYX m ^\Z � UV_mY\W ^X `Xm^\ b\ l ]\ aY` ]\ b\ [\``\ �V W[` YV W
[V W` Y\ Wb aXu`u\ ^^\ b\ ^Yg W\Z 3
x � wVWW\ a b\Z \| ja\ZZ YV WZ mVV ^ ]\\WW\Z [V aa\ZjV WbX W` Xc|
[V Wb Y` YV WZ ZcYlXW`\Z �^\Z Yb\W` Y� [X`\caZ [V aa\Z jV Wb\W` eX
b\Z lXaYX m ^\Z \ W` Ye\ a\Z� \` \W bV WW\ a ^\Z �V a_\Z qkrk p
÷ | \Z` Z cj ]\ aY\ ca eX � \` ^\ icV` Y\ W` \W` Y\ a b\ ^X ZV__\
b\ | \` b\ � jXa # \Z` cW _c^` Yj ^\ b\ �

÷ Z Y ^X ZV__\ b\ | \` b\ � \Z` cW _c^` Yj ^\ b\ G � X ^V aZ
| \` � ZV W` `V cZ ^\Z b\c| b\Z _c^` Yj ^\Z b\ G \` Z YWV W
�[ f\Z`u eXub Ya\ Z Y ^X ZV__\ b\ | \` b\ � W f\Z` jXZ cW
_c^` Yj^\ b\ G � � | \` � ZV W` b\Z _c^` Yj ^\Z b\ �

÷ Ó b ]\Z Yg W\ cW\ XWW ]\\ mYZZ\|` Y^\ �_c^` Yj^\ b\ Ô � eX
^f\|[\j` YV W b\Z _c^` Yj ^\Z b\ ��� \` jXZ b\ Ô�� �

� � ø W [V WZ Yb e\ a\ ^\Z YW`\ alX ^^\Z ~Å ¿|� \` ~H ¿Í� b\
WV_ma\Z � wVWW\ a cW\ \| ja\ZZ YV W mVV ^ ]\\WW\ l aX Y\ Z Y ^\Z
YW`\ alX ^^\Z ZV W` b YZn V YW`Z V c [V W`\WcZ ^fcW bXWZ ^fX c` a\
� � ]{[ aYa\ ^X �V a_c^\ ^Vg Yi c\ icY \| jaY_\ ^\ �X Y` i c fcW
\W` Y\ a [V aa\Z jV Wb\ V c WV W eX cW\ XWW ]\\ mYZZ\|` Y^\
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G � r ]\ aY�\ a ^f ]\i cYlX ^\ W[\ b\Z \| ja\ZZ YV WZ ^Vg Yi c\Z Z cYu
lXW`\Z �^V YZ b\ �VagX W� p
÷ �Õ� YÅ ÕÖ | [ \Z` ]\i cYlX ^\ W`\ eX Y�Õ� Å[ L× Y�Õ� | [
÷ �Õ� YÅ L× | [ \Z` ]\i cYlX ^\ W`\ eX Y�Õ� Å[ ÕÖ Y�Õ� | [
� � ]{[ aYa\ ^\Z `X m^\Z b\ l ]\ aY` ]\ b\Z \| ja\ZZ YV WZ mVV ^ ]\\WW\Z
Z cYlXW`\Z �^\ [XaX[`e\ a\ Ê a\ja ]\Z\W`\ ^X W ]\gX` YV W� \` \W
bV WW\ a ^\Z \| ja\ZZ YV WZ [V aa\Z jV WbXW`\Z b\ `� j\ |TTÃ¹ÅÌ
\W qkrk p
÷ Å ÕÖ YÊ Y| L× ÊÅ[ L× YÅ ÕÖ Ê| [[
÷ YÅ ÕÖ | [ ÕÖ YÊ Y| L× ÊÅ[ L× YÅ ÕÖ Ê| [[
÷ Ê YYÊÅ ÕÖ | [ L× H[ ÕÖ YÅ L× Ê| [
k c jXZZXg\ V W WV`\ aX i c\ ^X b\c| Ye\_\ \Z` cW\ `Xc`V ^Vg Y\
�\| ja\ZZ YV W `V cn V caZ l aX Y\ �
� � {| jaY_\ a [hX[cW\ b\Z \| ja\ZZ YV WZ ja ]\[ ]\b\W`\Z ZV cZ
cW\ �V a_\ b Y`\ WV a_X ^\ b YZn V W[` Yl\ � �V cZ [\``\ �V a_\ �
cW\ \| ja\ZZ YV W eX Ó lXaYX m ^\Z B � � � � � � BØ � \Z` ]\i cYlX ^\ W`\eX cW\ \| ja\ZZ YV W ]\[ aY`\ ZV cZ ^X �V a_\ b fcW\ b YZn V W[` YV W
b\ Ù `\ a_\ZÚ � Vc Ú� V c � � � V c Ú�V ec [hX[cW b\Z `\ a_\Z Ú� \Z` cW\ [V Wn V W[` YV W b\Z Ó
lXaYX m ^\Z B � � [\ a`X YW\Z ]\`XW` ]\l\W`c\ ^^\_\W` ZV cZ ^\ ca
�V a_\ [V_j^ ]\_\W` ]\\
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of ]\lX ^cX` YV W b\Z V j ]\ aX`\caZ ## jVca {v \` $$ jVca ø �
\Z` jXa\ZZ\cZ\ p
T ^f ]\lX ^cX` YV W b fcW ## Z fX aa2\`\ be\Z ic fV W a\W[V W` a\ ^X
lX ^\ ca ÆÅÃÈ¹

T ^f ]\lX ^cX` YV W b fcW $$ Z fX aa2\`\ be\Z ic fV W a\W[V W` a\ ^X
lX ^\ ca ½Éº¹

d^ \| YZ`\ b\Z V j ]\ aX`\caZ jV ca ^\Zi c\ ^Z ^\Z b\c| V j ]\ aXWb\Z
ZV W` `V cn V caZ ]\lX ^c ]\Z �# jVca {v \` $ jVca ø��
ofV j ]\ aX`\ca % [V aa\ZjV Wb eX cW ø� b YZn V W[` Y� �Kø��p Z Y
^\Z b\c| V j ]\ aXWb\Z ZV W` ]\gXc| eX ½Éº¹ � ^\ a ]\Z c^`X` \Z`
ÆÅÃÈ¹ \` jV ca ^\Z Xc` a\Z lX ^\caZ � ^\ a ]\Zc ^`X` \Z` ^\ _2\_\
ic\ jVca ø �
ÛR�/&'�

ÄÌ½ � I � Z Ë I M U
¸¹º» Â¾ÉÄÌ½ÃÌ YY�II�[ $$ YËÀ� � M[[ U
¸¹º» Â¾ÉÄÌ½ÃÌ YY�II�[ $ YËÀ� � M[[ U

lX bV WW\ a eX ^f\| ]\[c` YV W p
½Éº¹
ÇÅzÅ ÂÃÅÌ» Â�ÉÄ½¼R ¹½ ÄHL� H¹¾½ ÄTÌ ¿ À |Ë J¹ÉT
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{W qXlX p
T & \Z` X cZZ Y ^fV j ]\ aX`\ca b\ [V W[X` ]\WX` YV W Zca ^\Z [hX2?W\Z
b\ [XaX[`e\ a\Z p�¸¹º» � & � VÅÈÈ� & � Tº � & �V ÄÅÈ�
\Z` ^X [ hX2?W\ pÞ�ß+ à�** �ß à ��*

T `V c`\ lX ^\ ca \ W n XlX X cW\ a\ja ]\Z\W`X` YV W ja ]\b ]\� WY\
[V__\ [hX2?W\ b\ [XaX[`e\ a\Z
wXWZ ^\ mV c` b\ jaVg aX__\ p
ÄÌ½ ÄI� UH¼ÅÉ H¼I )� )U}½ÉÄÌ» È½I �Ä zÅº½ �&Ä& � ¹½ H¼ zÅº½ �&H¼ U

^X [ hX2?W\ È½ \Z` p� ��ß� á �� â, ��ß � ã
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�W\ \| ja\ZZ YV W j\c` XcZZ Y [V W`\WYa b\Z Xjj\ ^Z b\ �V W[` YV WZ p
åæ �
� �� ç
cW\ X� \[`X` YV W WV` ]\\ Z�_mV ^Yi c\_\W` p

è C é�� @ Ô��
bXWZ ^X b\Z[ aYj` YV W b fcW X ^gV aY` h_\ [V aa\Z jV Wb \W qXlX
eX ^fYWZ` ac[` YV W pÍ I VÅ½¼ ÂÈOÉ½ Y| K| � N KÅKH[.
T o\Z �V W[` YV WZ \` [V WZ`XW`\Z _X`h ]\_X` Yi c\Z V W` ^\
ja ]\�|\ VÅ½¼ Âp
VÅ½¼ ÂÈOÉ½ � VÅ½¼ ÂHTÈ � VÅ½¼ ÂÈÄÌ �VÅ½¼ ÂÃT» � VÅ½¼ Â¾TÁ � � �
VÅ½¼ ÂW X \` VÅ½¼ ÂL ZV W` b\Z [V WZ`XW`\Z

o\Z �lX ^\ caZ a\ WlV� ]\\Z jXa ^\Z � �V W[` YV WZ _X`h ]\_Xu
` Yi c\Z \` ^\Z [V WZ`XW`\Z _X`h ]\_X` Yi c\Z ZV W` b\ `� j\ÍTº|Ã¹

ù�

��� � ���� ��� �� � 	� 
����� 
��� ���� ��
� �� �
T o\Z �V W[` YV WZ V W` ]\l\W`c\ ^^\_\W` b\Z jXaX_e\` a\Z �
{|\_j^\Z p
z ^X lX ^\ca b\ VÅ½¼ ÂÈOÉ½ Y| K| � N KÅKH[ \Z` b c `� j\ÍTº|Ã¹ \` [V aa\Z jV Wb eX ^X aX[ YW\ [Xaa ]\\ b\ ZV W
jXaX_e\` a\ i cY \Z` Y[ Y ^X lX ^\ca b\ ^f\| ja\ZZ YV W| K| � N KÅKHVÅ½¼ ÂÈOÉ½ X cW Z\c^ jXaX_e\` a\ b\ `� j\ ÍTº|Ã¹

z ^X lX ^\ ca b\ VÅ½¼ Â¾TÁ YÅ Z| [ \Z` b c `� j\ ÍTº|Ã¹
\` X ^X lX ^\ ca b\ �ê �
¾TÁ X b\c| Xag c_\W`Z b c `� j\ ÍTº|Ã¹

z bXWZ ^f\|\_j^\ b\ ^X [ ^XZZ\ Wº ÄÈÈÅÌ H¹ ^X �V W[` YV W
b\ [ ^XZZ\ Wº ÄÈÈÅÌ H¹ b ]\[ aY`\ ja ]\[ ]\b\__\W`
�Y^ Z fXg Y` bV W[ Wº ÄÈÈÅÌ H¹ Â¾º ÄÈÈÅÌ H¹�
u a\WlV Y\ cW\ lX ^\ca b\ `� j\ ÄÌ½
u X b\c| jXaX_e\` a\Z b\ `� j\ ÄÌ½
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oX Z` ac[`ca\ g ]\W ]\ aX ^\ Z Y_ j^Y� ]\\ b fcW jaVg aX__\ qXlX \Z`
^X Z cYlXW`\ p
ÀÀ ÄR¾TÉ½Å½ ÄTÌ ÈHÃÅÈÈ VTÌWÉT»{

¾º|ÃÄH È½Å½ ÄH zTÄÍ R ÅÄÌ Y}½ÉÄÌ» ~ � È½ [{ÀÀ ÃÄÈ½¹ Í¹ Í S¹HÃÅÉÅ½ ÄTÌ È Í¹ zÅÉÄÅ|Ã¹ÈÀÀ ÃÄÈ½¹ Í )ÄÌ È½Éº H½ ÄTÌ È��
T VTÌWÉT» \Z` ^\ WV_ bc jaVg aX__\ �\W �X Y` b\ ^X
[ ^XZZ\� p ^\ � [hY\ a ZV ca[\ X [V__\ WV_ VTÌWÉT» ÂÇÅzÅ

T cW �[hY\ a VTÌWÉT» ÂHÃÅÈÈ \Z` [ a ]\ ]\ Z Y ^X [V_jY^X` YV W
Z\ jXZZ\ ZX WZ \ aa\ ca

T R ÅÄÌ [V W` Y\W` ^\ jaVg aX__\ jaV ja\_\W` b Y` � i cY Z\ aX
\| ]\[c` ]\ jXa ^Z [V__XWb\ ÇÅzÅ VTÌWÉT»R ÅÄÌ ��� 1� �"/ �/&"� ��

T ÄR¾TÉ½ ÆÉ ÂÇº ÈÈÄ¹º ÂÈHÉÄ¾½ ÂK U \Z` cW \|\_j^\ b\
[ ^X cZ\ b fY_jV a`X` YV W i cY j\ a_\` b fc` Y^YZ\ a ^\Z �V W[` YV WZ
b ]\� WY\Z b\ ÆÉ ÂÇº ÈÈÄ¹º ÂÈHÉÄ¾½
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T ¾º|ÃÄH � È½Å½ ÄH \` zTÄÍ bXWZ ^X b ]\[ ^XaX` YV W b\ R ÅÄÌ
ZV W` V m^YgX`V Ya\Z

T �\ aV W` \| j^Yi c ]\Z j^cZ `Xab p
z ^X Z Yg WY� [X` YV W ¾º|ÃÄH � È½Å½ ÄH \` zTÄÍ
z ^X Zj ]\[ Y�[X` YV W Y}½ÉÄÌ» ~ � È½ [ j\ a_\` b\ jXZu
Z\ a b\Z jXaX_e\` a\Z Xc jaVg aX__\ �V W j\c` [hV YZ Ya
cW WV_ b fYb\W` Y�[X`\ca i c\ ^[V Wi c\ eX ^X j ^X[\ b\
È½ �

ÄR¾TÉ½ ÆÉ ÂÇº ÈÈÄ¹º ÂÈHÉÄ¾½ ÂK UHÃÅÈÈ y¹ÃÃTP {
¾º|ÃÄH È½Å½ ÄH zTÄÍ R ÅÄÌ Y }½ÉÄÌ» ~ � ÅÉ» È[ {

¸¹º» Â¾ÉÄÌ½ÃÌ Y�y¹ÃÃT � & ÅÉ» È ~�� & � ��[ U��
lX jaVb cYa\ p��� ÇÅzÅ y¹ÃÃTPL� H¹¾½ ÄTÌ ÂÂÂ �ÉÉÅË XÌÍ¹�Õº½ÕÆ�TºÌÍ ÈL� H¹¾½ ÄTÌ

Å½ y¹ÃÃTP ÂR ÅÄÌ Yy¹ÃÃTP ÂÇÅzÅ ¿M[��� ÇÅzÅ y¹ÃÃTP �ÃÅºÍ¹ W Ä¹ÉÉ¹y¹ÃÃT �ÃÅºÍ¹ �
���
z VTÌWÉT» j\c` ]\gX ^\_\W` [V W`\WYa b fX c` a\Z b ]\[ ^X aXu
` YV WZ b\ lXaYX m ^\Z \` b\ �V W[` YV WZ icY j\cl\W` 2\` a\
c` Y^YZ ]\\Z X Y^^\ caZ
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T ñ �* �� (� ( )�â ��	� ����* (� ��	��ò ��* p
ø W X b ]\n eX l c [V__\W` b ]\[ ^X a\ a b\Z lXaYX m ^\Z p(�V_ bc `� j\� (�V_ b\ rXaYX m ^\� ~I (rX ^\ca �� U
úêü îítuê p cW\ b ]\[ ^X aX` YV W W fX jXZ `V c` eX �X Y` ^\
_2\_\ Z\WZ jV ca ^\Z `� j\Z a ]\� ]\ a\ W[\Z �[ f\Z`ueXub Ya\ WV W
jaY_ Y` Y�Z �

T o\Z YWZ` ac[` YV WZ ]\ ^ ]\_\W`X Ya\Z ZV W` b\ ^X �V a_\ p
z êW! íêóóôñë U
o\Z j^cZ �Z\c ^\Z3� YW` ]\ a\ZZXW`\Z ZV W` [\ ^^\Z i cY a ]\Xu
^YZ\W` b\Z X� \[`X` YV WZ p

� I MK Y�&Ë [�LK Y�&JÀP[ U
z b fXc` a\Z YWZ` ac[` YV WZ ]\ ^ ]\_\W`X Ya\Z j\ a_\``\W` b\
a ]\X ^YZ\ a b\Z \W` a ]\\ZuZV a` Y\Z jXa Xjj\ ^Z b\ �V W[` YV WZ
�V c _ ]\`hVb\Z� b\ lX ^\ca zTÄÍ p

¸¹º» Â¾ÉÄÌ½ÃÌ Y� [ U
(/ &"����� p ^\Z �V W[` YV WZ b\ `� j\ zTÄÍ W\ a\WlV Y\W` jXZ
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T cW\ [V WZV WW\ _Xn cZ[c^\ �^\Z Xc` a\Z ^\`` a\Z _Xn cZu
[ c^\Z �

T cW [XaX[`e\ a\ b fcW\ Xc` a\ WX` ca\
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�Vb Y�\ a ^f\|\_j^\ ja ]\[ ]\b\W` b\ `\ ^^\ ZV a`\ i c fcW _\Zu
ZXg\ Zj ]\[ Y�i c\ ZV Y` Xx [h ]\ Z\ ^V W ic\ ^\ [XaX[`e\ a\ � \Z` p
T cW\ lV�\ ^^\ _ YWcZ[c^\ �X � \ � Y � V � c �� �
T cW\ lV�\ ^^\ _Xn cZ[c^\ �k � {� d� ø � � � - �
T cW\ [V WZV WW\ _YWcZ[c^\
T cW\ [V WZV WW\ _Xn cZ[c^\
T cW [hY� a\
T cW [XaX[`e\ a\ b fcW\ Xc` a\ WX` ca\ �
o\Z jaV jaY ]\` ]\Z ZcYlXW`\Z b\Z [XaX[`e\ a\Z \` b\ ^\ca [VbXg\
jV caaV W` 2\` a\ c` Y^\Z p
T ^X b Y� ]\ a\W[\ b\ b\c| [XaX[`e\ a\Z bV WW\ ^\ca b YZ`X W[\ �
k YWZ Y )̧ ) � )� ) X [V__\ lX ^\ ca M �

T ^\Z [Vb\Z b\Z ^\`` a\Z _Xn cZ[c^\Z V W` b\Z lX ^\ caZ [V WZ ]\u
[c` Yl\Z a\Zj\[`XW` ^fV ab a\ X ^jhXm ]\` Yi c\ \` ^\Z [Vb\Z
b\Z ^\`` a\Z _ YWcZ[c^\Z V W` b\Z lX ^\caZ [V WZ ]\[c` Yl\Z
a\Z j\[`XW` ^fV ab a\ X ^jhXm ]\` Yi c\ � �^\ [Vb\ b fcW\ _ Yu
WcZ[c^\ \Z` j ^cZ g aXWb ic\ [\ ^cY b fcW\ _Xn cZ[c^\� � d^
\ W a ]\Zc ^`\ jXa \|\_j^\ ic\
k YWZ Y )̧ ) � )Í ) X _2\_\ lX ^\ca i c\ )× ) � )½ )�

T ^\Z [Vb\Z b\Z ^\`` a\Z _Xn cZ[c^\Z V W` b\Z lX ^\ caZ [V WZ ]\u
[c` Yl\Z

T ^\Z [Vb\Z b\Z [hY� a\Z b ]\[ Y_Xc| V W` b\Z lX ^\ caZ [V WZ ]\u
[c` Yl\Z \` a\Zj\[`\W` ^fV ab a\ b\Z [hY� a\Z �
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T wXWZ ^f\|\_j^\ b c [X ^[c ^ b\ ^X jcYZZXW[\ � ^X jcYZZXW[\
\Z` a ]\X ^YZ ]\\ jXa cW\ �V W[` YV W p

È½Å½ ÄH ÄÌ½ ¾º ÄÈÈÅÌ H¹ YÄÌ½ � Z ÄÌ½ Ì [
w\ [\``\ �X -[V W p
÷ ^X ja ]\Z\W`X` YV W b c jaVg aX__\ \Z` _\ Y^^\ ca\ p ^fX ^gVu
aY` h_\ b\ [X ^[c ^ b\ ^X jcYZZXW[\ \Z` Z ]\jXa ]\ b\ ZV W
c` Y^YZX` YV W �R ÅÄÌ �

÷ V W j\c` c` Y^YZ\ a [\``\ �V W[` YV W ¾º ÄÈÈÅÌ H¹ \W b\hV aZ
b\ [\``\ [ ^XZZ\ �[V__\ jV ca ^\Z �V W[` YV WZ b\ VÅ½¼ �

T {W jaVg aX__X`YV W V mn \` \` \W qXlX V W Xjj\ ^^\ \ W
g ]\W ]\ aX ^ cW\ 1��â���� cW\ 
 )��,�(� �
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�Y[ hY\ a Wº ÄÈÈÅÌ H¹ ÂÇÅzÅ p
ÄR¾TÉ½ ÆÉ ÂÇº ÈÈÄ¹º ÂÈHÉÄ¾½ ÂK UHÃÅÈÈ Wº ÄÈÈÅÌ H¹ {
È½Å½ ÄH ÄÌ½ ¾º ÄÈÈÅÌ H¹ YÄÌ½ � Z ÄÌ½ Ì [{
ÄÌ½ Ä Z zÅÃ I � U
ÆTÉ YÄ I � U Ä (I Ì U Ä&& [zÅÃ I zÅÃ K � U ÀÀ zÅÃ KI � U
É¹½ºÉÌ zÅÃ U��

¾º ÄÈÈÅÌ H¹ \Z` Y[ Y cW\ _ ]\`hVb\ b\ [ ^XZZ\ b\ ^X [ ^XZZ\Wº ÄÈÈÅÌ H¹
oX [V__XWb\ ÇÅzÅH Wº ÄÈÈÅÌ H¹ ÂÇÅzÅ g ]\W ]\ a\ aX cW �u
[hY\ a Wº ÄÈÈÅÌ H¹ ÂHÃÅÈÈ
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ghf _ lhjoake _ ed e½ selfde _ ke o_hi _cjje �ºº» ª���� Å©©�¬ ¨ª���ºº» ª��� Å©©�¬
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qbe j sed�h`e ÈÄhbld ah bÉ pe lhjohpe `e �
3 fbe ebýdþede `e j sed�h`e Íf a o_ sel ape ke d4 oe `e kc ¿c kef _ _edh f _b seeoc _ kc Ähbld ah b ed ke d4 oe ed ke bhj `e l�clfb `ep oc_cj�ed _ep`e ledde Ähbld ah b �
©£�£ ¬� ¬²£ ¤« ¬©©�² �­ �¬²£ � � ¬²£ ² �
5 ¤« ¬©©�²�­ epd ke bhj `e kc Ähbld ah b è
5 ¬²£ epd ke d4 oe `e kc ¿c kef _ _edhf _b see oc _ ledde Ähbld ah b � fbc ooe k Èfbe ab¿hlcd ahbÉ `e ¤« ¬©©�² �­ oefd �if _e _ `cbp fbee½ o_epp ah b ed pe _c abde _o_ sed se lhjje fbe ¿c ke f _ ebd a�e _e 

gc_ ¼½ejoke �Ç��« ¬©©�² �­ ¤̈« ¬©©�²�­ �²�´�¯­ � ­�¤�©�²£ �epd fbe e½ o_epp ah b `e d4 oe ebd ae _ 


5 ©£�£ ¬� epd fb jhd l k se `f kcbicie ÈÍf a pe _c e½ okaÍ f se okfpdc _` 6É
5 ¬²£ � � ¬²£ ² phbd kep `ef½ oc _cj�ed _ep `e kc Äh bld ah b Ífaphbd `e d4 oep ebd ae _p 


3 qb lh _op `e j sed�h`e lhjohp se ` rfbe kapde `e ` sel kc _cd ah bp `e¿c_ac mkep ed ` rfbe kapde ` rabpd _fld ah bp Èfb mkh lÉ
789:;<=8 > ´ �¬² epd fbe j sed�h`e oc_d alfka�e _e 
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3 @ k rabd se _aef _ `f lh _op `e kc j sed�h`e ÈÄhbld ah bÉ kep oc_cj�ed _epph bd lh bp a` se _ sep lhjje `ep ¿c _ac mkep Èkhlc kepÉ
5 Ífa hbd ke d4 oe `e kc ` sel kc _cd ah b `ep oc_cj�ed _ep �i f_cbd `cbpkrebýdþede `e kc Ähbld ah b
5 Ífa pe _h bd abad ac kap seep cf jhjebd `e krc ooe k `e kc j sed�h`eoc_ kep ¿c kef _p `ep e½ o_epp ah bp lh __ep ohb`cbdep �

AB89C D8 > @ f jhjebd `e kr se¿c kfcd ah b `e
¯­© � Ç��« ¬©©�²�­ ¤̈« ¬©©�²�­ �²�´�¯­ � ­�¤�©�²£ � �
Ì kc E:D8=; `e kc ¿c_ac mke ²�´�¯­ `f ´�¬² ab ad ac kape kc¿c _ac mke � `e ¤« ¬©©�²�­ èÌ kc E:D8=; `e kc ¿c _ac mke ­�¤�©�²£ `f ´ �¬² ab ad ac kape kc¿c _ac mke ² `e ¤« ¬©©�²�­ èÌ ke lhbd _þh ke ` re½ selfd ahb ocppe �c kc j sed�h`e ¤« ¬©©�²�­ �kep abpd _fld ah bp `e ¤« ¬©©�²�­ phbd e½ selfd seep ¾ fpÍf r�ckrabpd _fld ah b F¯­£«¯² ��± �G èÌ kc E:D8=; `e kc ¿c _ac mke ��± `e ¤« ¬©©�² �­ epd _ selfo se _ seeed jfkd aoka see oc_ H è ed ke _ sepf kdcd epd cIeld see �c kc ¿c_ac mke¯­© `f ´�¬² èÌ ke ´ �¬² ohf _pfad phb e½ selfd ahb 

nedde Äh _je ` rc ooe k `e j sed�h`e ÈÄhbld ah bÉ p rc ooe kke keÚÛÔÔÛâÖ ÜÖ ÚÛáÛJKÖL áÖÔ ÚÛá ÝÛ MÖØá

3 NOP=; D QRST U:S UV 	hfdep kep cfd _ep ¿c _ac mkep fd akap seep `cbp kelh _op `e kc j sed�h`e `h a¿ebd þed _e ` sel kc_ seep `cbp le lh _op 
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� 
 ¼l _a_e fbe j sed�h`e éc¿c Í fa lc klfke ke jc½ ajfj `e `ef½bhjm_ep
W 
 ¼l _a_e fbe j sed�h`e éc¿c Íf a lc klfke ke jc½ ajfj `e d _h apbhjm_ep
X 
 ¼l _a_e fbe j sed�h`e éc¿c Íf rhb c ooe kke _c �­±£� Ífaè �c oc_d a_ `epd _h ap lheY l aebdp ` rfb d _ab þhje `f pelh b` `ei _ se �c lh eY l ae bdp_ see kp è lc klf ke ke ` apl _aj abcbd `e kr seÍfcd ahb
Z 
 ¼l _a_e fbe j sed�h`e éc¿c Íf a fd akape kc j sed�h`e �­±£� ` se� baeo_ sel se`ejjebd ohf_ ` sede _j abe _ ke bhjm_e `e ph kfd ah bp ` rfbeseÍ fcd ahb `f pelh b` `ei _ se 
 ¼l _a_e ebpfade fbe j sed�h`e ´ �¬² Ífakad kep lh eY l aebdp ` rfb d _abþhje `f pelh b` `ei _ se ed cY l�e kebhjm_e `e ph kfd ah bp _ see kkep `e le d _ab þhje 

[ 
 ¼l _a_e pfllepp a¿ejebd `ep j sed�h`ep éc¿c Íf aÌ _eb¿h ae kc ¿c kef _ d _fe p a fb lc _cld�e _e `hbb se \ epd fbe kedd _eÈj abfplf ke h f jc¾ fplfkeÉÌ _eb¿h ae kc ¿c ke f _ d _fe p a kc kedd _e d _cbpjape eb oc_cj�ed _e epdfbe jc¾ fplf ke ed Äc kpe p a l repd fbe jabfplf ke Èhb pfoohpe _cÍ fe kc Ähbld ah b be oefd þed _e c ooe k see Íf rc¿el fbe kedd _eÉ ]Ì hb ohf__c ajci abe _ dh fde cfd _e j sed�h`e oe _jeddcbd `edepde _ kc bcdf _e ` rfb lc_cld�e _e 
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 _ fe kkep phbd kep ph _d aep ` f o_hi _cjje pf a¿cbd �
¬´¤�¯£ ®¯ �̈­«³ ¨©�¯ ¬¤£ ¨� ��±�©© ¨�¬²�
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a 
 ^b l _ see jc abdebcbd fbe Äh bld ah b ed hb h md ae bd ke o_hi _cjje �
¬´¤�¯£ ®¯ �̈­«³ ¨©�¯ ¬¤£ ¨� ��±�©© b���§�¤�
¤«�±¬� ©£�£ ¬� ��¬� ���©§�¤ �¬²£ ¬ � ¬²£ ª��

¬²£ ` �
` � ¬ � ¬ � ª � ª � ` ��

¤«�±¬� ©£�£ ¬� ��¬� ´�¬² ��£¯ ¬²³ �   ©£ ��
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_ fe kkep phbd kep ph _d aep `e le o_hi _cjje 
 ¼½ okaÍ feä ke _ sepfkdcd 
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