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² J P [EI�_ N I a I`J P(P [�I a R a u P [�I a Rnc _ \ I a�P�P w M p _�[ DWa I P SEN.:�S \ IKJ P� M w§w [ R Y'[�Y D J : I a�P S x p
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M J f
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_ D N P R Y \ I P N D Y'i R J�e�¯°L £�X ± f<²�P R a M b Y MWS�N a I�_ M a�a Rn: \ I P M Y M J a R x$I N L D e N D JEe R D J p L D e N D J�e R D J
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MWN x$I N Y \ M a S�N I M b�P [�I P w M p  SER x c�M x$I \Eb MWN _ D N P R Y S \�DGP I P SEN.:�S \ IKJ P a [�I D N  M w a`f7X [�I P R�c I
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Y'[ D JEJ�I \ S a R J�eL £�X p Õ o o fWX [EI a RnctS \�DGP R�M J�x DQP�D w DWa Y MOc _ D N IKx w R P [ P [�I�I F _BI N�R�c IKJ P'DQ\
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P [�I � R a Y MWS a�P I N�c fkX S�N�:�S \ I`JEY`I�Y M J a R a�P'a M b IZx�x R I a w R P [ w R x�I N D J�eWI M b \ IKJ�e P [ a Y DW\ I a`f
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P [�I c I a [ a RIê I R a Y'[ M a IKJ a S Y'[ P [ DGP R P Y D J N I a M \�� I P [EI \�D N eWI NKu eOI MWc I P N�; p D J�x  M w�p
x$I`_BI`J�x$I`J P IKxEx R I a`f3X [�I a c DQ\n\ I NZu(R a M P N.M _ R Y@IKxEx R I akD N I c�M x$I \ IKx :<; D#a S�: e N.R x a Y DW\ I
¯ o » oE± c�M x$I \gf�v ; x MOR J�e P [ DGP u P [�I�J S�cm: I NM b Y MWc _ S P'DGP R�M J DQ\ Y�I \�\�a Y D J : I N IZx S Y�IZx f
o S Y'[�x$IKY MWc _ M a R P RnM J R J P M e N.R x a Y DQ\ I ® I \ x D JEx a S�: e N.R x a Y DQ\ I ® I \ x w DWa ®EN a�P _ N.M _ M a IZx :<;
o c D e MWN�R J a i ; ¯ r � Á �q±�w [ M a�P S x R IKx D ³ S DOa R p P w M p x Rnc I`J a R�M J DQ\ DGP c�M a _�[�I N�R Y P S�N�:�S \ I`JEY`I f
o R JEY�I P [EI_ R�M J�I`I N.R J�e w MON i :<; Õ�I D N x MON�� ¯ r �q� V ±(w [ M D _�_ \ R IKxUL ~ o P M D Y'[ D J�JEI \  M w u
L ~ o [ DWa : IKY MWc I D JkI a�a IKJ P R DW\$P M<M \�P M a�P S x ; [ R eO[�I N ] I ; J M \ x a J SEct: I N P S�N�:�S \ I`J P( M w a
P [ D J w [ DGP Õ o o Y D J�[ D JEx \ I f

X [�I�_ N.M Y�I a.a(P M a I`_ D N DGP I P [�I \nD N eOI NZu e N�R x a Y DQ\ I�IKxEx R I a�D JEx a c DW\�\ I NZu o » o IKxEx R I a R a
Y DW\�\ IKx ® \�P I N.R J�e f4² JkeOI`J�I N DW\ u P [�I ® \¼P I N�R JEe-_ N�M Y`I a�a M b^D ® I \ x u " �# ¯]\$8^_& ± u Y D J : I�I F _ N I a�a IZxw R P [ D ® \¼P I N�R JEe b S JEY P R�M J u�` ¯]\$ ì \$%a ± u�R f I f" �# ¯]\$<^b& ± ¹dc " �# ¯ \$�ae^b& ± ` ¯]\$ ì \$�a ±gf \$�a u ¯ Á ±

w [�I N I " �# ¯]\$8^_& ± R a P [EI ® \¼P I N IKx uER f I f e N.R x a Y DW\ I uq® I \ x f� c�M JEe c D J ; b MON.c a M b ® \¼P I N�R J�e b S JEY P RnM J3_ N.M _ M a IZx R J P [�Iv_ DWa�P u P [�I »+D S a�a R D J
® \�P I NZu P [�I a [ D N _@Y S P p MW��® \�P I N D JEx P [�I :BM F ® \�P I N D N I P [ M a I c�M a�P�\ ;�S a IKx f � a R a J D c IZx u
P [�I a [ D _BI M b `#M bBP [�I »+D S a�a R D J ® \�P I N�R a�D-»+D S a.a R D J b S JEY P RnM J fhX [�I a [ D N _kY S P p MQ��® \¼P I N
[ DWa+a S Y'[ D@b MWN�c P [ DQP+P [�I�IKx�x R I a w R P [¾[ R eW[�I N w D�� IKJ S�ct: I N P [ D J ë [ D N I�Y MWc _ \ I P I \ ;
® \�P I N IKx MOS P R J P [�I w D�� IKJ S�ct: I N a _ D Y`I f7X [�I :BM F ® \�P I N w MON i ahDOa7P [�I � M \ S�c I D�� I N D e R J�e
R J P [�I�Y MWc _ S P'DGP RnM J DQ\ Y`I \n\naKfih�a I M b x R�� I N IKJ P ® \¼P I N a-\ I D x a+P M J�IKIKx M b x R¼� I N I`J P o » o
c�M x�I \�a`fk²�b P [�I »+D S a�a R D J ® \�P I NtR a S a IKx u P [EI o » o c�M x�I \ R JEY \ S x$I aa M p Y DQ\n\ IZx#L&I M J D N x
D JExÃY N�M a�a�a�P N I a�a I a R J D x�x R P R�M J P M ] I ; J M \ x a p \ R iWI a�P N I a�aKfh�a I M b(P [�I :�M F ® \�P I N�N I a S \�P�a
R J D�a S�: e N�R x c�M x$I \ Y \ M a I P M P [�I-Y \nDOa.a R Y DQ\ IZx�x ; � R a Y M a R P ; Y M JEY`I`_ PZf(X [�I-x R�� I N IKJEY�I a R J
® \�P I N IKx�³ S D J P R P R I a x S I P M Y'[ MWR Y�I M b ® \¼P I N�R J�e M _BI N DGP MWN w I N I a�P S x R IZx :<; £ RnMWc I \n\ R I P DQ\�f
¯ r � ºWºq± f
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w [�I N I P [�I M � I N p \ R J�I�I F _ N I a.a I amP [EIv³ S D J P R P ;Ç® \�P I N IKx :<; P [EI :�M F ® \¼P I N D J�x P [�I " � a#
x$I`J M P I a�P [�I o » o � I \ M Y R P ; f-X [�I \�DWa�P�P I N.c�R a�P [�I ] I ; J M \ x a p \ R iOI a�P N I a�a0P I N�c D JEx#Y D J
: I c�M x$I \ IZx a Rnc�R \�D N \ ; P M P [�I £ N D JEx P.\£ï a c�R F R JEe \ I`JEe P [ c�M x$I \ ¯ £ N D J�x P.\ u r � T �W± DWa

¶ # ' ¹ " � a# " � a' ì r
�p* # ' " � aq " � aq ¹ ì T- sr . # ' f ¯ ºO±

j I N I u� r R a�P [�I o » o � R a Y M a R P ; w [ R Y'[ [ DWa�P M�: I c�M x$I \ IKx S a R J�e P [�I ��D N.R D : \ I a M J P [�I
® \�P I N IKx a Y DW\ I f

S��Rj8kJjt7ÔÒuX4Ë�9
S��(�m�Rjp7��/VBÒEÎGÏ:�4Ì]v�Zw7ÔÒuX4Ë�9��0X [�I a�P�D J�x D N x o » o c�M x$I \ u Y DQ\n\ IZx o c D e MWN�R J a i ;

c�M x�I \ u Y D J : I�x$I N.R � IZx DWahP [�I b M \�\ M w R JEe f7X [�I P N D J a _ MWN P IK³ S DQP RnM J b MON P [�I o » o i R J�I P R Y
I`J�I N e ;Wu x$I ® J�IZx :<;

· r ¹ r
T " � aq " � aq u ¯g� ±

Y D J : I w N�R P.P I`J DWa ! · r!%& + " �' ! · r!%$ ' ¹yx r ì !!%$ 'uz r ' ìîí r f ¯ r V ±

X [�I ®EN a�P�P I N�c M J P [EI N.R eW[ P p [ D JEx p a R x$I R a Y DQ\n\ IZx�_ N.M x S Y P RnM J P I N.cvux r ¹ ì " � a# " � a' . # ' f ¯ rWrZ±
o R JEY�I P [�I-x$I b MWN�c DQP RnM J P IKJ a MONKu%. # ' u�R a�P N D Y`I \ I a�a : IZY D S a I M b/P [�I R JEY MOc _ N I a.a R�:ER \ R P ;Ou ~ ³ f
¯ r�± u P [�I_ N�M x S Y P R�M J P I N�c Y D J : I N I w N�R P.P I`J S a R JEe ¶ # ' DOax r ¹ ì ¶ # ' . # ' f ¯ r T ±
X [�I a IKY M JEx P I N�c R J ~ ³ f ¯ r V ± R a P [�I P N D J a _ MWN P�P I N�cvuz r ' ¹ r

T " � a' " � aq " � aq + r� ) a{" � a' ì TB . a# ' " � a# u ¯ rK�O±
D JEx P [�I \nDOa�P�P I N�c R a P [�I � R a Y MWS a x R a�a R _ DGP R�M J P I N�cvu

í r ¹ TB . a# ' !%" � a#!%$ ' f ¯ r s ±
� a�a SEc�R J�e P [�It_ N.M x S Y P RnM J P I N�c D JEx x R a�a R _ DGP R�M J P I N.c [ D�� I ctS Y'[ \�D N eWI N0c D eWJ R p

P S x�I P [ D J P [�I P N D J a _ MWN P�P I N�c a S Y'[ P [ DQP�P [�I ;�: DW\nD JEY�I+I D Y'[ M P [�I NKu$R f I fx r ¹ í rÇu ¯ rZ�W±
P [�Ii R J�I P R Y+IKJ�I N e ; P N D J a _ MON P IK³ S DQP RnM J u ~ ³ f ¯ r V ± u$N IKx S Y�I a P M

ì " � a# " � a' . # ' ¹ í r f ¯ r Á ±
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T�} . # ' } ð f ¯ r � ±

C N�MWc D x Rnc I`J a R�M J DQ\�D J DW\ ; a R a u í r Y D J : I�I a�P R�c DQP IKx S a R J�e } . # ' } D JEx P [�I \ I`JEe P [
a Y DQ\ I M b o » o IKx�x R I a u =]r u DWa

í r ? } . # ' } ü = ð r u ¯ rKºO±
P [ S a  r ? = ð ~ } . # ' } f ¯ r � ±
² J P [�I MWN�R e R J DW\ o c D e MON.R J a i ;¾c�M x$I \ u = r3R amP'D iWIKJ DOa-P [�I a RIê I M b0P [�I"Y S�:�R Y :�M F u�� f
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¯ ½ Rn; D iWI u r �W� T ± P�D iWI`J DWa � ¹ ¯ � $ Ä � $ ð � $ ü ± Ä CPü u ¯ TQV ±
w [�I N I � $ # R a�P [EI a RIê I R Ji� p x RnN IZY P RnM J M b4P [�I-Y`I \n\gfh² J P [ DGP Y DOa I u2 r Y D J : I c�M x$I \ IKx DOa Br ¹d� T ¯�� r�� ± ð } . # ' } f ¯ T rZ±
X [�I-Y M J a�P�D J P u � r u�R a Y DW\�\ IKx o c D e MWN�R J a i ; Y M J a�P'D J PKf

L R \�\ ; ¯ r � Á � ± b MWS JEx P [ DGP � r R a IZ³ S DQ\�P M¾V f V ºO� S JEx$I N P [�I Y M JEx R P RnM J w [�I N I P [�I
Y MOc _ S P�DQP RnM J DW\ c I a [ R a�a S É@Y R I`J P�\ ;"® J�I D JEx DQ\n\7P [�I a S�: e N.R x a Y DW\ I�IKxEx R I aD N I R J P [�I
S J R � I N a�DQ\ N D J�eOI f&² J�J S�c I N�R Y DQ\$a R�cmS \�DGP RnM J a u � r R a S a S DQ\n\ ; P�D iWI`J : I P w I`I`J V f r D JEx V f T �
x$I`_BI`J�x R JEe M J P [�I-Y'[ D N D Y P I N�R a�P R Y a M b/P [�I  M w ¯ ½ R�; D iWI u r �O� T ± f

² J D Y'[ D J�J�I \7 M w u � r�R a S a S DQ\n\ ; P�D iWI`J D N�MWS JEx V f r T$u P [ MWS eO[ u&R P R a iqJ M w J P [ DGP
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�
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� a Y D J : I a I`I`J u P [ R a�a I P M b IK³ S DGP R�M J a [ D�� I P M<Mkc D J ;�R JEx$IK_�IKJEx$IKJ P���D N.R D : \ I a�b MWN
P [�I�x$I P I N�c�R J DQP RnM J M b M J�I �GD N�R D : \ I u � r f o S Y'[ c DQP [�I c DGP R Y DW\ R \�\ p _ M a IZx$J�I a�a R a S a S DW\�\ ;
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a R x$I a M b ~ ³ f ¯ T � ± f

² J P [�I"_ N I a I`J P@a�P S x ;Ou [ M w I � I NZu P [EIvx ; J D c�R Y o » o c�M x$I \ R a J M P�D x M _ P IZx ¡�S a�P
: IZY D S a I P [EI P S�N�:�S \ I`J P�� I \ M Y R P ;�® I \ x#Y D J : IkY MWc _ S P IKx w R P [ D e M<M x D Y`Y SEN D Y ;vS a R J�e
P [�I c�M x R�® IKx o c D e MWN�R J a i ;�c�M x$I \ u�R J P N�M x S Y�IZx R J P [�I b M \n\ M w R J�e u w R P [ MOS P S a I M b�D J ;
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S�� p��Rj8kJj�7ÔÒuX4Ë�9�Ï���Ñ]�4Ë Ð4ÎGËqÌZË�� Ñ9ÌKÑ]�8XpZ���² J P [�IÇ_ N I a I`J P"a�P S x ;Wu D [ R eW[ \ ;
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S a IKx f
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DWa  ¡¡¡¡¢ ¡¡¡¡£ f $�¤¦¥ q¨§#f & ¹ " ¤¦¥ q�§# u� f "/¤¦¥ q¨§#f & ¹ © ¥ q¨§# u

¯ �W�O±

w [�I N I $ ¤¦¥ q¨§# D JEx " ¤W¥ q¨§# D N I u�N I a _BIKY P R � I \ ;Wu P [�I¾Y MWc _ M J�IKJ P M bP [EI \ M Y DGP R�M J D JEx P [�I
� I \ M Y R P ;�M b�P [�I�_ D N P R Y \ I uqR J P [�Iª� p x RnN IKY P R�M J f7C MWN Y M J � I`J R IKJEY�I R J�J M P�DQP RnM J u P [EI�_ D N P R Y \ I
R J�x$I F u ¯(ë ± u w R \n\ : I�x N�M _�_BIKx u4M P [�I N w R a IkI F _ \ R Y R P.\ ; a _BIKY R�® IZx fUX [EI b MWN Y�I D Y P R J�e M J D
_ D N P R Y \ I u © # u$R a Y M J P N�R�:�S P IKx b N�MWc P [ N I`I+_ D N P�a �

r f�a S�N b°D Y�I b MWN Y�I a�b N.MOc a SEN.N�MWS J�x R JEe  S�R x u a S Y'[ DOa x N D e u © ¥¬«PP®P¯ §# u D JEx \ R b P u © ¥±° # �]² §# ´
T f :BM x ; b MWN Y�I a u © ¥¬³µ´D«P¶ §# u a S Y'[ DOa e N D�� R P'DGP RnM J DQ\�b MWN Y�IW´
� f Rnc _ S \na R � I b MWN Y�I a b N.MOc w DW\�\ u © ¥{·u®P°±° §# u D J�x b N�MWc M P [EI N _ D N P R Y \ I a u © ¥¬¸�´_°¹° §# ´
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² J P [EI b M \�\ M w R JEe a IKY P R�M J a u D eWIKJ�I N DQ\ _ D N P R Y \ I�IZ³ S DGP RnM J M b c�M P R�M J �GDQ\ R x b MWN P [�I
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a _BIKY R¼® Y P M P [�I+_ D N P R Y \ I w R P [�[ R eO[ R J�I N P R D�D JEx P [�I+_ D N P R Y \ I R J w DQ\n\ p :BMWS JEx�IKx  M w a D N I
Y M J a R x$I N IZx f
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J M J \ R J�I D N P I N�c*R J o D�� R I N päo P M iOI a IZ³ S DGP RnM J R a J�IKe \ R e R�: \ ; a c DW\�\ Y MWc _ D N IZx P M P [�I � R a Y MWS a

Ä ü
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¶�· ¤ ¹ } \" � ìÁ\" ¤ } f ^ ¯ �O�W±

w [�I N I f R a0P [�It_ D N P R Y \ Imx R D c I P I NKuBR a cmS Y'[ \ I a�a�P [ D J S J R P ; f�X [�I�x N D e b MWN Y�I u © ¥Â«PD®P¯ §# u
D Y P R J�e M J D J M J p D Y`Y`I \ I N DGP R J�e#_ D N P R Y \ I R J DÇa�P I D x ; D JEx S J R b MWN�c  M w Y D J P [�IKJ : I
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X [�I-Y M I`ÉkY R IKJ P u Ã ¤ u�R a Y DW\�\ IKx o P M iWI a N I \nDQF$DQP RnM J P Rnc I u x$I ® J�IKx DOaÃ ¤ ¹ f ðÅÄ
rZº  u ¯ � � ±

w [�I N I Ä R a P [�I-x$I`J a R P ;�N DGP R�M�M b _ D N P R Y \ I P M  S�R x u�R f I fÄ ¹ � ¤� � f ¯ �WºO±

S�� S�������Æ Ë����8�$ÑKÏgÒ��=�'v DOa.a I P ¯ rKºOºWºq± u v MOS a.a R J�I a ³�¯ r � V �O± D JEx n�a I`IKJ ¯ r � T � ± I F p
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¤ MWN�N a R J � L SEc \ I ; ¯ r � � Á ± f L DQP I NKu v S I � R Y'[Ô¯ r � ÁOÁ ± D JEx ] R \ I ; ¯ r �q� rZ± c D x$I D Y MWN�N IKY p
P RnM J P M X Y'[�IKJ ï a I F _ N I a�a RnM J f

½ DGF I ; � ] R \ I ; ¯ r � ºW�O± _ N I a I`J P IZx D _ D N P R Y \ I�IZ³ S DGP RnM J M b c�M P RnM J b MONmS J a�P I D x ;
J M J S J R b MON.c  M w u w [ R Y'[ N I D x af " ¤ #f & ¹ rÃ ¤iÇ " �# ì " ¤ # + r

TQs f ðÅÈ�ð " �#pÉ+ rÄËÊ " �#Ê &+ r
T Ä ff & Ç " �# ì " ¤ # + r

sOV f ð È ð " �#uÉ
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M b c�M P R�M J f � a�a S�c�R J�e P [ DGP-P [�I v N�M w J R D J b MWN Y�I R Jâ� p P [Ôx R�N IKY P RnM J R a I F _ N I a�a IZx DWatD
N D JEx MOc b S JEY P RnM J u © ¥{ã8P´_·�ä §# ¯ & ± u P [�It_ D N P R Y \ IIK³ S DGP R�M J M b c�M P R�M J Y D J : I w N�R P.P IKJ DWa�D
b MWN�c M b L D J�eWI � R JUIK³ S DQP RnM J u$R f I ff " ¤ #f & ¹ rÃ ¤ ¯ " �# ì " ¤ # ± + © ¥{ã<P´b·�ä §# ¯ & ±� f ¯ s Á ±

� a�a SEc�R J�e DW\na M P [�I P Rnc I a Y DQ\ I b MWN P [EI v N�M w J R D J c�M P RnM J u Ã ã uWR f I f4P Rnc I a Y DQ\ I N I \�DGP IKx P M" ¤ # u$R a ctS Y'[ a [ MWN P I N P [ D J P [ DQP b MON  S�R x c�M P RnM J u Ã � u$N I \�DGP IZx P M " �# u$R P Y D J : I_ M a.a Rn: \ IP M P'D iWI D�a I`_ D N DQP RnM J P R�c I a Y DW\ I u2� & u w [ R Y'[ a�DGP R a ® I aÃ ãÜånå � & ånå Ã � f ¯ s � ±
² J a S Y'[tY DWa I u P [�I P Rnc I�x$I N.R �GDGP R � I M b " �# [ DWa4D J�IKe \ R e R�: \ ; a c DW\�\ c D eWJ R P S x$I DWa Y MWc _ D N IZx
P M P [ DQP M b " ¤ # f�X [�I N I b MWN I P [�I�L D J�eWI � R J"IZ³ S DGP RnM J D :�M � ItY D J : I D _E_ N.M F Rnc DGP IZx S a R J�eP [�I N I \�DGP R � I � I \ M Y R P ;Wu "çæ# ¹ " ¤ # ì " �# u DOaf "%æ#f & ¹ ì rÃ ¤ " æ# + © ¥{ã<P´b·�ä §# ¯ & ±� f ¯ s ºO±

è0+pé%ê/ødë�&(ù]&�½ÃD eWJ R P S x$I M b I D Y'[ P I N�c R J P [�I"_ D N P R Y \ IUIK³ S DQP RnM J M b
c�M P RnM J N I \�DGP R � I P M P [�I-x N D e b MWN Y�I P I N.c f

X I N�c ] I \nDQP R � I c D eWJ R P S x$I
C4\ S�R x D Y`Y`I \ I N DGP RnM J ? ¯ f ñ * ± ð ¶+·Z¸� x�x$IZx c DOa.a ? ¯ f ñ * ± ð ¶+·Z¸j R a�P MON.; I � IKY P ? ¯ f ñ * ± ¶+· Ä C ð¸C�DGF HIKJ�Y MON.N IKY P RnM J ? ¯ f ñ * ± ð
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² J P I`e N DQP RnM J M b/P [ R a IK³ S DQP RnM J M � I N DmP R�c I u%� & u e R � I a�D eOI`J�I N DW\ a M \ S P R�M J u" æ# ¯ & + � & ± ¹ " æ# ¯ & ± I F _ ( ì � &Ã ¤ 0 + "p¥{ã8P´_·�ä §# ¯ � & ± u ¯ s � ±

w [�I N I " ¥{ã8D´b·�ä §# ¯ � & ± ¹Ýc ² �pî ²² © ¥{ã8P´_·�ä §# ¯ & a ±� f & a f ¯ � V ±

X [�I�x R a�P N�R�:ES P RnM J M b�a SEc�c DQP RnM J M b "p¥{ã8P´_·�ä §# ¯ & ± b N�MWc & ¹ V P M & ¹�ï a [ MWS \ x P I`JEx
P M ½ÃDGF w I \�\ R D J§x R a�P N�Rn:�S P RnM J f X [�I N I b MWN I "p¥{ã8P´_·�ä §# ¯ � & ± a [ MOS \ x§[ D�� I D x R a�P N.Rn:�S P R�M J uð�ñ "<¥{ã8D´b·�ä §# ¯ � & ±�ò u a S Y'[ DWa ¯ ¤ [ D J�x N DOa IKi<[ D NZu r � s �O±ð�ñ " ¥{ã8D´b·�ä §# ¯ � & ±�ò ¹ r

¯ s Ð ë � � & ñ � Ã ¤ ± Ä C ð I F _ ( ì } ó # ¯ � & ± } ð � Ã ¤s ë � � & 0
? ô 3 V ^]õ T ë � � &� Ã ¤ 5 u ¯ �$rZ±

w [�I N I ô ¯ V ^Dö ã ± R a�P [EItJ MON.c DQ\ x R a�P N.Rn:�S P R�M J w R P [ D c I D J �GDQ\ S I M b V D JEx D@a�P'D JEx D N x
x$I � R DGP R�M J M b ö ã fhX [�I v N�M w J R D J b MON Y`I+Y D J P [�IKJ : I c�M x$I \ IKx DOa© ¥¬ã<P´_·�ä §# � ¹Ü÷ # ö ã� & u ¯ � T ±
w [�I N I ÷ # R a+D�»+D S a.a R D J N D JEx MOc J S�cm: I N w R P [ ê I N.M p c I D J S J R P p �GD N�R D JEY�I f o�M P I P [ DGP
P [�I ® J DW\ I F _ N I a.a R�M J u ~ ³ f ¯ � T ± uBR a�P [EI a�D c I DOa�P [ DGP x�I N�R � IKx :<; n S J R a I P+DQ\�f ¯ r �W� r�± u
w [ M x R a Y S a�a IZx M J P [�I a _BIKY P N DQ\ R J P I`J a R P ;�M b&P [EI v N�M w J R D J b MWN Y�I f

z���ø"Ï:V%�4ËOÎkÐ{�$Î�ÑKÏgÍB9gËËù�ËYZu�4Ò�9�X/Ì����87úÙ�ËqÎ
z��(�m��Ê�Î��2V�½�ÒEÎGÍOËm�+X [�I o P M iOI a x N D e u ~ ³ f ¯ � Á ± u DOa w I \�\�DOa�P [�I@x N D e P I N�c P [ DGP

R J P [�I�_ D N P R Y \ I-IZ³ S DGP RnM J M b c�M P RnM J D :�M � I u ~ ³ f ¯ s �O± u�R a N I \ I �GD J P M J \ ; b MWN P [�I o P M iOI a
N IKe Rnc I uQR f I f Y DWa I a w [�I N I P [�I0_ D N P R Y \ I ] I ; J M \ x a J S�ct: I NhR ah\ I a�a4P [ D J S J R P ; f7² J�eOI`J�I N DW\ u
P [�I-x N D e b MON Y`IY D J : II F _ N I a�a IZx DWa© ¥¬«PP®P¯ §# � ¹Üû ¯ " �# ì " ¤ # ± u ¯ �Q�O±
w [�I N I û R a�P [�I b S JEY P RnM J M b4P [EI_ D N P R Y \ I ] I ; J M \ x a J S�cm: I N f

C MON P [EIÃ_ D N P R Y \ I ] I ; J M \ x a J SEct: I N a�\ R eO[ P.\ ; [ R eW[EI N P [ D J P [�I o P M iWI a�\ Rnc�R P u D J
I F _ N I a�a RnM J§Y DW\�\ IKx n�a I`IKJ¿x N D eÀ¯ n�a I`I`J u r � T � ± u w [ R Y'[ R a x�I N�R � IKx :<; \ R J�I D N�RûêKR JEe P [�I
o D�� R I N päo P M iOI a IK³ S DQP RnM J u û#¹ rÃ ¤ ¯ r + �

r Á ¶+· ¤ ± u ¯ � s ±

c D ;@: I S a I b S \gf(X [EI n�a IKI`Jvx N D eme R � I a N I DOa M J D : \ I D Y`Y S�N D Y ;kS _ P M ¶�· ¤ S � f
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C MON P [�IkY DOa I a M b [ R eW[�I N _ D N P R Y \ I ] I ; J M \ x a J S�ct: I NZu P [EI�J M J \ R JEI D N�R P ;UM b�P [�I D x p

� IZY P RnM J P I N�c c D iWI a0D J DW\ ; P R Y DQ\ x$I N.R �GDGP R�M J M bhP [EImx N D e@Y M I`É@Y R I`J P x R É@Y S \�PKf�C MWN a S Y'[
Y DOa I a u D J�I c _ R�N�R Y DQ\ x N D ekY M I`É@Y R I`J P _ N.M _ M a IZx :<; o Y'[ R \n\ I N � o D S�c D J�JÇ¯ r � �W�q± uû#¹ rÃ ¤ ¯ r + V/� rZ� ¶+· |]à �DG F¤ ± u ¯ �W�W±

R a w R x$I \ ;tS a IZx f7X [�I0Y S�N � I M b x N D e+Y M I�É@Y R IKJ P Y DQ\ Y S \�DGP IKx S a R J�e P [ R ahb MWN�ctS \�D [ D�� I M J \ ;
D�b I w _�I N Y`I`J P�a M b x$I � R DQP RnM J b N.MOc P [�I a�P�D JEx D N xUx N D e�Y S�N � I f

z�� S���U�Ï�½�Ñ�½�ÒEÎGÍWË�� ÿ [ R \ I P [EI�x N D e b MON Y`I w MWN i a R J P [�I a�D c I�x RnN IKY P R�M J DWa�P [�I  M w u
P [�I \ R b P�b MWN Y�I R a0D�\nDQP I N DW\�b MON Y`I w [ R Y'[ D _ D N P R Y \ I N IKY`I R � I a�b N�MWc P [�I a S�N�N.MOS JEx R J�e  S�R x f
X [�I N I D N I P w M x R�� I N IKJ P c IZY'[ D J R a c a�P M _ N�M x S Y�I \ R b P�b MON Y`I M J D _ D N P R Y \ I �

r f�a.\ R _ p a _ R J \ R b P ´
T f�a.\ R _ p a [�I D N \ R b PZf

X [�I a _ R J p a.\ R _ \ R b P R a x S I P M�N.M P�DQP RnM J M b^P [�I�_ D N P R Y \ I D JEx a MOc I P Rnc I�Y DQ\n\ IZx ½ D eWJ S a�\ R b P
MWN ] S�:�R J M w�p d I \n\ I N b MON Y`Im¯ ] S�:�R J M w �>d I \�\ I NZu r � Á rZ± f/X [�I a�\ R _ p a [�I D N \ R b P R a Y D S a IZx :<;
a [EI D NM b�P [�I a SEN.N�MWS J�x R JEe  SER x u w [ R Y'[ c D iWI a�P [�I�_ N I a�a S�N Ikx R a�P N.Rn:�S P R�M J D N.MOS JEx P [�I
_ D N P R Y \ I0J M J p S J R b MWN�c f � a J M P IKx :<; v N I P [�I N P M J"¯ r � Á T ± u P [�I a.\ R _ p a [EI D N \ R b P�b MON Y`I R a J M P
_ N�M x S Y�IZx w [EI`J P [�I  M w R a R J P [EI o P M iWI a� M w N IKe Rnc I f

o D � c D JÃ¯ r � Á � u r � Á ºO± x�I N�R � IKx P [�I c D eOJ R P S x$I M b&a.\ R _ p a [EI D N \ R b P b MWN Y�I S a R J�e R J�J�I N p
D JEx MOS P I N I F _ D J a RnM J a M b P [EI o D�� R I N p�o P M iWI a IZ³ S DGP RnM J f�X [EI�I F _ N I a.a RnM J :<; o D � c D J u
Y DW\�\ IKx o D �Bc D J \ R b P u Y D J : I w N�R P.P I`J DOa© ¥±° # �]² §ð ¹9Á � s Á � �  Ä C ð ( f T 0 ð ¯ " � Ä ì " ¤ Ä ± ××××× f " � Äf $ ð

××××× Ä C ð a eWJ 3 f " � Äf $ ð 5 � ¯ � Á ±

²�P w DOa�DQ\�a M a [ M w J :<; o D � c D J P [ DQP�P [�I a.\ R _ p a [EI D N \ R b P�b MWN Dmb N IKI \ ;�N�M P'DGP R J�e a _E[�I N�R Y DQ\
_ D N P R Y \ I R a M J�I MWN x$I N�M b c D eOJ R P S x$I \�D N eWI N P [ D J P [EI a _ R J p a.\ R _ \ R b P S J \ I a.a�P [EIm_ D N P R Y \ I
N.M P�DQP I a I F<P N I c I \ ; b°DWa�PKf

L R � � [ c D x R ¯ r �O� s ± I FqP I`JEx�IKx P [EI o D � c D J \ R b P^b MON D _ D N P R Y \ I R J D P [ N I`I p x Rnc I`J a RnM J DW\
a [EI D N  M w :<;mN I`_ \�D Y R JEe P [�I a [�I D NZu f " � Ä ñ f $ ð uO:<; P [EI�x$I b MON.c DQP RnM J P IKJ a MWNZuY. # ' f7X [EI \ R b Pb MWN Y�I R J DmP [ N IKI p x Rnc IKJ a R�M J DQ\^a [�I D N�R a�P [�I`JvI F _ N I a.a IKx DWa© ¥±° # �]² §# � ¹ � � r �  EÄ C ð . # 'Ä f ¯ . ° q . q ° ± Ä C � ¯ " �' ì " ¤' ± f ¯ � � ±

����üý�Ë<ÍWÑKÌ�Ò�½6Ú)�/9:9gÌ
���(�m��Ø��4ÍQÎGËj��ÌZË"Ò�½¾X/Î��/V�ÍWÒ^ËYþÔÍWÏgË�� ÑG� Õ N D e�Y M I�É@Y R I`J P R a i<J M w J P M�: I c�M x R�® IKx

J�I D N a M \ R x w DQ\n\naKf � a�C�DGF HIKJ�¯ r � T �O± x$I N.R � IZx D J DW\ ; P R Y DQ\n\ ;Ou�S a R J�e P [�I c I P [ M x M b N I  IZY p
P RnM J a u P [EI�x N D e�Y M I�É@Y R I`J P R J P [�I�x RnN IZY P R�M J a _ D N DQ\n\ I \^P M P [EI w DQ\n\ u x$IKJ M P IKx"[EI N I DOa $
D JExJÿkx R�N IKY P RnM J a u�R JEY N I DOa I a w [�I`J D _ D N P R Y \ I R a0\ M Y DGP IKxUJ�I D N D _ \�D J�I w DQ\n\�f ÿ [�IKJ P [�I
x R a�P'D JEY`I : I P w IKI`J D _ \nD J�I w DQ\n\�P [�I�Y�IKJ P I N�M b^D _ D N P R Y \ I R a � u DWa�a [ M w J R J C R e f � f r u P [�I
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Particle

$*�÷,!����ø;ë�&gù]& � _ D N P R Y \ I+J�I D N D _ \nD J�I w DW\�\�f

N DQP RnM�M b4P [�I D Y P S DQ\ x N D ekY M I`É@Y R I`J P�D JEx P [�I-x N D ekY M I�É@Y R IKJ P R J P [�I-Y DWa I w R P [ MWS P�P [�I
w DW\�\ u � · Ä D JExJ� · ü u Y D J : II F _ N I a�a IZx DWa ¯ CEDQF�HI`J u r � T �q±� · Ä ¹ � · ü ¹ � r ì �

r Á�� + r
º � ü ì s �

T � Á�� � ì r
r Á�� ��� A Ä f ¯ �QºO±

w [�I N I � R a�P [�I R J � I N a I M b x R a�P'D JEY`I : I P w I`I`J P [�I w DQ\n\�D J�x P [EI¾Y`I`J P I N�M b _ D N P R Y \ I u
J MWN�c DQ\ Rûê IKx :<; P [�I_ D N P R Y \ I N D x R�S a u$R f I f� ¹ f

T � f ¯ � � ±

n2ï o I R \�\ ¯ r � Á s ± b MOS JEx D JÔI F�D Y Pka M \ S P RnM J b MON P [�Ivx N D e#Y M I�É@Y R I`J P�b MWN D _ D N P R Y \ I
c�M � R J�e-JEI D N D-a M \ R x w DW\�\ c�M � R J�et_ D N DQ\n\ I \$P MmR P :<;�S a R J�e-eOI`J�I N DW\ :�R _ M \nD N Y M<MWN x R J DGP I a`f
X [�I N I a S \�P w DOa R J�e M<M x D e N IKI c I`J P w R P [ P [�I b MON.cmS \�D :<; CEDGF HIKJ u ~ ³ f ¯ �Qºq± u a IKIkI f e f
£ M w I N � ÿ¾N.MO: I \ ¯ r �O� �O± b MON�N I � R I w f

X [�I�x N D e�Y M I`ÉkY R IKJ P R J P [�I x R�N IKY P RnM JtJ MWN�c DW\WP M P [�I w DW\�\ R a7DW\na M i<J M w J P M�R JEY N I DOa I
J�I D N P [�I w DQ\n\ u D JEx a I � I N DW\ I F _ N I a.a RnM J a [ D�� I : I`I`J¿_ N�M _ M a IKx f n J�I M b�P [�I c R a�P [�I
D _�_ N.M F Rnc DQP I a M \ S P R�M J :<;�ÿ D i R�; D ¯ r � Á V ± x$I N�R � IKx S a R J�e P [�I c I P [ M x M b N I  IZY P RnM J a u
w N.R P�P I`J DWa � · ð ¹ �är ì �

º � + r
T � ü � A Ä f ¯ Á V ±

v N IKJ�J�I N ¯ r � Á r�± a M \�� IKx¾I F�D Y P.\ ; P [�I@e M � I N J R J�evIK³ S DQP RnM J a u/S a R J�e :�R _ M \�D N Y M<MWN x R p
J DGP I a u D J�x b MOS JEx P [�I w DQ\n\ p J MON.c DW\ x N D e�Y M I`É@Y R I`J P J�I D N D w DQ\n\^DWa� · ð ¹ s

� a R J�[
	��ä�� Ä � ¯ � + rZ±
¯ T � ì rZ± ¯ T � + �O±��� T a R J�[^¯ T � + rZ± 	 + ¯ T � + r�± a R J�[ T 	

s a R J�[ ð ¯ � + Ä
ð
± 	Tì§¯ T � + rZ± ð a R J�[ ð 	 ì r�� u

¯ Á rZ±
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$F�÷,!����øoë�&ûþ�& Õ N D e�Y MWN�N IZY P R�M JUJ MWN�c DW\^P M P [�I w DQ\n\gf
��� u I F$D Y P�a M p
\ S P R�M J :<; v N I`J�J�I N ¯ r � Á rZ± ´ ��� u D _�_ N�M F Rnc DGP I a M \ S P R�M J :q;aÿ D i R�; D
¯ r � Á V ± ´ phphp(p u$c�M x�I \ R J P [�I_ N I a I`J P0a�P S x ; f

w [�I N I�	 R a x$I ® JEIKx :<; 	 ¹ Y M a [ A Ä ( r� 0 f ¯ Á T ±

� \�P [ MOS eW[ P [EImI F _ N I a.a R�M J :<;�ÿ D i Rn; D ¯ r � Á V ± R a+DWa+a Rnc _ \ I DOa0P [�I�I F _ N I a�a RnM J b MON � · Ä:<; CEDGF HIKJÃ¯ r � T �O± uqR P S JEx$I N I a�P Rnc DGP I a�P [�IY MON.N IKY P RnM J b°D Y P MON�R J P [�I � R Y R J R P ;kM b&P [�I w DQ\n\ u
a.D ; � A Ä å T$u DOa�a [ M w J R J C R e f � f T f7² J P [�I � R Y R J R P ;�M b^P [EI w DQ\n\ u P [EI�I F$D Y P�a M \ S P R�M J :<;v N IKJ�J�I N ¯ r � Á rZ± a [ M w a�D JUI F _ M J�IKJ P R DW\ : IK[ D�� R�MON w [�I`J � A Ä�D _�_ N�M D Y'[EI a r f² J P [�It_ N I a IKJ P�a�P S x ;Wu � · Ä D JExË� · ü u D N I-Y MOc _ S P IZx :<; P [�I-I F _ N I a�a R�M J :<; C�DGF HIKJ
¯ r � T �q± u$R f I f ~ ³ f ¯ �WºO± u w [ R \ I�� · ð R a c�M x$I \ IKx :<;� · ð ¹ � Ç r ì �

º � + r
T � ü É�� r ì · A ®W¥ Ä C � A ³ §�! � A Ä ¯ Á �O±

X [ R a R a&D Y MOct:�R J DQP RnM J M bqP [�I a Rnc _ \ IhI F _ N I a�a RnM J :<;�ÿ D i Rn; D ¯ r � Á V ± D JEx P [�I(I F _ M JEI`J P R DQ\
: IK[ D�� R�MONR J P [�I a M \ S P RnM J M bv N I`JEJ�I N ¯ r � Á rZ± D J�x R a _ N�M _ M a IKx R J a�P I D x M b Y MOc _ S P R J�e
b MWN�ctS \�D ¯ Á rZ± x RnN IZY P.\ ;WuWR J MWN x$I N P M a�D�� I�Y MOc _ S P R J�e P Rnc I fhX [�I�Y M J a�P�D J P u#"�u a [ MWS \ x : I r
R J MWN x$I N P MmMW: P'D R J P [�I a R�c�R \nD N I F _ M JEI`J P R DQ\ : IK[ D�� R�MON P M P [EI�I F$D Y P�a M \ S P R�M J fhj M w I � I NKu
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S��(�m�B@�Ï:9°ÑKËqÎGË�X¾ÌZÍG�29°Ë���² J  S I`J�Y�I M b _ N I a IKJEY�I M b _ D N P R Y \ I a M J P [�I  S�R x c�M P R�M Jk[ DWa
J M P ; I P : IKI`J b S \�\ ;mS JEx$I N a�P M<M x f7² J a MOc I�Y DWa I a u I f e f :ES�:�: \ I  M w u P [EI0_ N I a I`JEY`I M b _ D N p
P R Y \ I c D ; _ N.M x S Y�I � I \ M Y R P ;  S Y P S DQP RnM J a M b7P [EI a S�N.N�MWS JEx R J�e  S�R x w [ M a I w D�� I \ IKJ�e P [
R a�a c DQ\n\ I N P [ D J P [�I_ D N P R Y \ Ix R D c I P I N ¯ ~ a c D I`I \ R � X N�; eWe ��DOa M J u r �O� ºO± f

j M w I � I NZuZR P w DOa J SEc I N.R Y DW\�\ ; a [ M w J :<; £hD J � v�D J�I Ng¡ I`I+¯ r �W� Á ± P [ DGPhP [�I�_ D N P R Y \ I a
w MON i a4DWa R bEP [�I ; w I N I�I F<P N D :�SEN x$IKJ P M P [�I  S�R x w [�IKJ P [EI�_ D N P R Y \ I a/D N I a c DW\�\$D J�x[ D�� I
ctS Y'[ \�D N eWI N x$I`J a R P ; P [ D J a S�N.N�MWS JEx R J�e  S�R x u DOa R a�P [�ItY DWa I R J P [�I_ N I a I`J P�a�P S x ; f�² J
a S Y'[UY DWa I u P [EI c�MOc I`J P S�c P N D J a�b I N b N�MWc _ D N P R Y \ I a P M  SER xvY D J a S YKY�I a�a�b S \�\ ;@c�M x$I \ IKx
:<; D xEx R JEe P [�I N I D Y P RnM J b MWN Y�I D e D R J a�P�P [�I a S�N b°D Y�I b MON Y`I D Y P R J�e M J P [�I-_ D N P R Y \ I P M P [�I
o D�� R I N päo P M iOI a IK³ S DQP RnM J f/X [ R a c�M x�I \ R a^a MWc I P R�c I a N I b I N�N IKx P M DOa b MWN Y�I(Y MWS _ \ R J�e c�M x�I \
MWN _ D N P R Y \ I p a MWS�N Y�I p R J p Y�I \�\ ¯ £ o ² p ¤ ~ L/L ± c�M x�I \ ¯ ¤ N�M w I�I P0DQ\�f u r �q�O� ± R JvY M J P N DOa�P�P M P [�I
� I \ M Y R P ; Y MWS _ \ R J�e c�M x$I \ ¯ £hD J �Ùv�D J�I N°¡ IKI u r �W� Á ± R J w [ R Y'[ P [�I � I \ M Y R P ; x R a�P SEN.: D JEY�I
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r + � ã í r¾u ¯g� s ±
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b MWN a MWc IkY DOa I aD N Im_ N I a IKJ P IKx R J X4D : \ I s f T f � Y`Y MWN x R JEe P M P [�I P'D : \ I u P [�IkI a�P R�c DQP IKx
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Particle 2
 at time t

Particle 1
at time t

Particle 2
at time (t+dt)
if collision were 
not considered

Particle 1
at time (t+dt)
if collision were
not considered

x   (t+dt)R*
i

x   (t)R
i

x  (t) + k (x   (t+dt)−x  (t))R
i

R* R
i i

$*�÷,�����øfV�&(ù]&�² J P I N p _ D N P R Y \ I+Y M \�\ R a RnM J f

P [�IIZ³ S DGP R�M J D :�MOS P�P [�I-x R a�P�D JEY�I : I P w I`I`J P [�I RnN P N D ¡ IZY P MON.R I a u} \$ æ ¯ & ± + ë�¯]\$ æ%g ¯ & + � & ± ìÁ\$ æ ¯ & ±�± } ð ¹ f ð u ¯g�q� ±

[ DWa�P w M�N I DW\ N�M<M P'a u ë Ä D JExîë ð ¯(ë ÄBh ë ð ± u D JEx P [�I �GDQ\ S I M b�a c DW\�\ I N+N I DW\ N�M<M P u ë Ä u�R a: I P w IKI`J V D JEx r u�R f I f V h ë ÄOh r f j I N I u \$�æ ¯ & ± R a0P [�I-_ M a R P RnM J M b(£hD N P R Y \ I r N I \�DGP R � I
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£hD N P R Y \ I T DQb P I N P [�I-Y M \n\ R a RnM J u "p¥ ÄUi ® �]²32  §# D J�x "<¥ ð i ® �]²32  §# u Y D J : I-Y MWc _ S P IKx :<; ¡¢ ¡£ " ¤¦¥ Äji ® �]²32  §# ¹ " ¤W¥ Ä §# ¯ & ± ì "çæ' ¯ & ± � æ' � æ# u"2¤¦¥ ð i ® �]²32  §# ¹ "2¤W¥ ð §# ¯ & ± + "çæ' ¯ & ± � æ' � æ# u ¯ r VWV ±

w [�I N I "%æ# ¯ & ± R a P [�I N I \�DGP R � I � I \ M Y R P ;Ou" æ# ¯ & ± ¹ " ¥ Ä §# ¯ & ± ì " ¥ ð §# ¯ & ± f ¯ r V rZ±
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N IZY P R�M J b°D Y P MON b MWN P [�I R J P I N�c IKx R DGP I�_ D N P R Y \ I ] I ; J M \ x a J S�cm: I N fan JEI�Y D J u [ M w I � I NKu
DGP.P I c _ P+P M _ N�M _ M a I D@b MWN�ctS \�D S a R JEe P [�I RnN x DGP�D u R f I f :<; I F<P N D Y P R J�e P [�I N I \�DGP R�M J : I p
P w IKI`J P [�I-x N D e b MON Y`I u P [EI R J a�P�D J P�D JEI MWS a ¶+· ¤ D J�x P [�Ix R a�P'D JEY`I b N�MWc P [�I w DQ\n\gfhj I N I u
b MWN I F�D c _ \ I u P [�I b MWN�c M b Y MWN�N IKY P R�M J b°D Y P MWN JEI D N P [�I w DW\�\ u � · ð ¯ ¶+· ¤ ^ . ± u<R a�DWa�a SEc IZx DWa� · ð ¯ ¶+· ¤ ^ . ± ¹ r + × ¯ ¶+· ¤ ± ¯e� · ð ì r�± u ¯ rOr s ±
w [�I N I�� · ð R aP [�I�Y MWN�N IZY P R�M J b°D Y P MWN b MON P [�I�Y DOa I M b0¶+· / V�u7R f I f ~ ³ f ¯ Á rZ± MON ~ ³ f
¯ Á �O± f X [EI S J�i<J M w J b S J�Y P RnM J u × ¯ ¶+· ¤ ± u P'D iOI a-D"�GDW\ S I M b V w [�IKJ ¶+· ¤ / ï D JEx D
�GDQ\ S I rmw [�IKJ ¶+· ¤ / V ftX [ R a�b MWN�c�M b�b S JEY P R�M J#IKJ a S�N I a�P [�I b M \n\ M w R J�e DWa ;<c _ P M P R Y DQ\
: IK[ D�� R�MON a u � · ð ¯ ¶+· ¤ ^ . ± ¹

 ¡¢ ¡£ � · ð © º ¼ ¶+· ¤ /�VUu

r © º ¼ ¶+· ¤ / ï f
¯ rOrZ�W±

X [�I �GDQ\ S I a M b�× ¯ ¶+· ¤ ± I F<P N D Y P IKx b N.MOc P [EI P N D ¡ IKY P MWN�R I a&b MWN ¶+· ¤ | IZ³ S DQ\<P MV f T�uQV f �W� u r f rD JEx T f � ¯ j�DQ\n\ MOS�R JÃI P+DQ\�f r �W� ºO± D N I a [ M w J R J C R e f � f r f � \�P [ MOS eW[ \�D N eWI  S Y P S DGP R�M J a
Y D J : I b MWS JEx R J P [�I_ \ M P�a u × ¯ ¶+· ¤ ± Y D J : II F _ N I a.a IKx u b N�MWc D Y S�N � I ® P�P R JEe u DOa× ¯ ¶+· ¤ ± ¹ r

r + � ¶+· ¤ f ¯ rOr Á ±

X [EI c�M x$I \ b MWN�ctS \�D Y D J P [�I`J : I_ N.M _ M a IZx DOa� · ð ¯ ¶+· ¤ ^ . ± ¹ r + � · ð ì r
r + � ¶�· ¤ u ¯ rOr � ±
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$F�÷,!����ø?Õ�&Iþ�&0X N D ¡ IKY P MWN�;ÇM b+D _ D N P R Y \ IvJ MWN�c DQ\ Rûê IKx S a R J�e P I N.c�R J DQ\
� I \ M Y R P ;Wu 5 | u D JEx"_ D N P R Y \ Imx R D c I P I NKu f f + u ¶+· ¤ | ¹ V2� T ´ � u ¶+· ¤ | ¹V/� �W� ´�Ù u ¶�· ¤ | ¹ r � r ´ � u ¶+· ¤ | ¹ T/� � ´$I F _�I N.Rnc I`J P�DW\ x DGP'D :q; j�DQ\n\ MWS�R J
I P�DQ\�f ¯ r �W� ºO± f L R J�I a u P [�I_ N I a I`J P0a RnctS \nDQP RnM J a S a R JEe ~ ³ f ¯ rWr � ± f

C R e f � f T a [ M w ahP [EI P N D ¡ IKY P MWN�;mM b&D _ D N P R Y \ I�Y MOc _ S P IZx S a R J�e P [�I�_ N�M _ M a IKx c�M x$I \Bb MON p
ctS \�D u ~ ³ f ¯ rWr � ± u w R P [ P [�I a.D c I�_ D N D c I P I N a�DOa(P [ M a I R J P [�I�I F _�I N.Rnc I`J P :q; j�DQ\n\ MOS�R J
I P�DQ\ ¯ r �O� ºO± f/X [�I�Y MOc _ S P IZx P N D ¡ IKY P MON.R I a(D N I R J N I DOa M J D : \ ; e MqM x D e N I`I c IKJ P w R P [ P [�I
I F _BI N�R�c I`J P'DQ\ M JEI aKf

S�� S���U�Ï�½�Ñi½�Ò�Î�ÍOË<ÌG�+² J P [�I a RnctS \nDQP RnM J a _ N I a I`J P IZx R J £hD _�I N � u \ R b P+b MWN Y�I a+D N ImJ M P
P�D iWI`J R J P M D Y`Y MWS J PZfÃC MONtRnc _ \ I c IKJ P�DGP R�M J M b�P [�I \ R b Pmb MON Y`I a R J P [�I b S P S�N I w MWN i u D J
I F _ N I a�a RnM J N I \ I �GD J P�b MWN P [ R a Y DWa I a [ MOS \ x : Ii<J M w J f

o D � c D J ï a I F _ N I a.a R�M JÇ¯ o D �Bc D J u r � Á � u r � Á ºO±�w DWa x�I N�R � IKx w R P [ P [EI b M \n\ M w R J�e N I p
a�P N.R Y P R�M J a �o P [EI_ D N P R Y \ I ] I ; J M \ x a J S�cm: I NKu ¶+· ¤ u�R a cmS Y'[ a c DW\�\ I N P [ D J S J R P ;Wu�R f I f

¶+· ¤�ånå r u ¯ rOrKºO±o ¶+· ¤ R a cmS Y'[ a c DW\�\ I N P [ D J P [�I a ³ S D N I N.M<M P M bhP [EIt_ D N P R Y \ I ] I ; J M \ x a J SEct: I N: DOa IZx M J a [�I D NKu ¶+· C�u�R f I f�Þ
¹ ¶+· Ä C ðC

¶+· ¤ EOE9r u ¯ rOr � ±

w [�I N I ¶+· C3R a x$I ® J�IKx DWa
¶+· C ¹ f ð ××××× f " � Äf $ ð

××××× u ¯ r TQV ±

D JEx

Þ
R a&D _ D N D c I P I N w [ R Y'[I F _ N I a�a I aBP [�I N I \nDQP R � I R�c _ MWN P�D JEY�I M b<P [�I a [�I D N^M J_ D N P R Y \ I f

X [�I�I F _ N I a�a RnM J M b�P [�I o D � c D J \ R b P u ~ ³ f ¯ � Á ± u<R a i<J M w J P MtM � I N I a�P R�c DQP I P [EI \ R b P b MWN Y�I
DWa _ D N P R Y \ I ] I ; J M \ x a J S�ct: I N�R JEY N I DWa I aKf
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½ Y`L D S eO[ \ R J�¯ r �W� r�± N I \�DGF IZx P [�I N I a�P N.R Y P R�M J u ~ ³ f ¯ rOr � ± u D JExvx$I N.R � IZx u© ¥±° # �]² §ð ¹ �Ð � �  Ä C ð ( f T 0 ð ¯ " � Ä ì " ¤ Ä ± ××××× f " � Äf $ ð

××××× Ä C ð a eWJ 3 f " � Äf $ ð 5 z�ß u ¯ r T rZ±

w [�I N I z ß R a�D@b S J�Y P RnM J M b Þ
f-½ Y`L D S eW[ \ R J3¯ r �W� rZ± Y MWc _ S P IKx z ß R J D J DW\ ; P R Y DW\&b MON.c ab MWN DOa ;<c _ P M P R Y DW\�\ ; a c DW\�\^D JEx \nD N eOI �GDW\ S I a M b

Þ
u D JEx�_ N�M _ M a IKx R P�DOaz ß ¹  ¡¢ ¡£ ì � T Ð ð } Þ } � \ J&¯ r ñ Þ ð ± © º ¼ } Þ } ånå r u

T��ÅT �O� ì V/� Á s Á � ñ Þ ð © º ¼ } Þ } EOE*r u ¯ r TWT ±

w [ R \ I z ß b MON�R J P I N.c IZx R DQP I Þ
w DWa e R � I`J :q; DmP�D : \ I f

X MN I \�DGF�DQ\�a M P [�I M P [�I N(N I a�P N.R Y P R�M J u ~ ³ f ¯ rWrKºq± u ½ I R ¯ r �O� T ± _ N.M _ M a IZx D Y MWN�N IKY P R�M J
b°D Y P MWN b MWN o D � c D J \ R b P :<; Y MON.N I \�DGP R JEe ¶�· ¤ D JEx ¶�· C MO: P�D R JEIKx b N�MWc P [�IUJ S�c I N�R Y DQ\
a RnctS \nDQP RnM J a :q; Õ D JEx ; � Õ w ; I N ¯ r �O� V ± f/½ I R ï a Y MWN�N IZY P R�M J b°D Y P MWN b MON P [EI o D � c D J \ R b P u� = uER a w N�R P�P IKJ DOa� = ¹

 ¡¢ ¡£ ¯ r ì V/� �W�Er s N Ä C ðC ± · A æ 2±à C Äg| + V/� �W��r s N Ä C ðC © º ¼9¶+· ¤ h sqVUu

V/� V � TGs ¯MN C ¶+· ¤ ± Ä C ð © º ¼9¶+· ¤ E sqVUu ¯ r T �O±
w [�I N ION C R a x$I ® J�IKx DWa N C ¹ r

T
¶+· C
¶+· ¤ f ¯ r TGs ±

X [�I�Y MWN�N IZY P RnM J b°D Y P MON-:<; ½ I Rgu � =#u4c D ; DQ\�a M": I D _E_ \ R IKx b MON P [EI P [�I P I`J a MON.R DQ\
I F _ N I a�a RnM J :<; L R � � [ c D x R�u ~ ³ f ¯ � � ± fv² J P [ R a Y DWa I u P [EI a [EI D N ] I ; J M \ x a J SEct: I N
a [ MWS \ x : I-x$I ® J�IZx DOa

¶�· C ¹ � T ¯ . ° q . q ° ± Ä C ð f ð f ¯ r T �W±
b MWN Y M J a R a�P IKJEY ; f

² J w DQ\n\ p :�MOS JEx$IZx  M w a u DWa R a�P [EI�Y DOa I R J P [�I�_ N I a IKJ P a�P S x ;Wu P [EI \ R b P b MWN Y�I R JEx S Y�IKx
:<; P [�I�_ N I a IKJEY�I M b&D w DQ\n\�a [ MOS \ x DQ\�a M-: I�Y M J a R x$I N IKx f � DWa�a I S�N �
¤ M F ¯ r �q�O� ± x�I N�R � IKx u
S a R J�e D J n�a I`IKJ D _�_ N.M F Rnc DQP RnM J b MWN P [EI D x � IKY P RnM J P I N�c R J P [�I o D�� R I N p�o P M iWI a IK³ S DQP RnM J u
D J�I F _ N I a�a R�M J b MON P [�I c�R e N DGP RnM J � I \ M Y R P ;Ou 5 � u x S I P M P [�I w DQ\n\ p R JEx S Y`IKx \ R b PKf ÿ [�I`J
P [�I_ D N P R Y \ I+Y`I`J P I N�R a�\ M Y DQP IKx DGP�D x R a�P�D J�Y�I � b N�MWc P [�I w DW\�\^D JEx a IZx R�c IKJ P R JEe w R P [ D
� I \ M Y R P ; DQP 5 ~ u P [�I c�R e N DQP RnM J � I \ M Y R P ; Y D J : II F _ N I a.a IKx DWa u5 � ¹ �  f

º Ð � ð�á +ãâ ¯ ¶+· ¤ ± u ¯ r T Á ±
w [�I N I á R a x$I ® J�IKx DWaá ¹dc �| c ð ]| ä + .ä ì . ¯�I F _&¯ªì . ± ì#I F _&¯�ì ä ±.± . f . f l u ¯ r T � ±
D JEx

ä ð ¹ . ð + � ¶+· ° Y M a l f ¯ r T ºO±



ü ò ô�ã]ä�öçK�â�ä L[ômàuI�â`ã]äMâ ß`àuIí¿.ö6â | â ó à�á�ä �PF
j I N I ¶+· ° R a0D�] I ; J M \ x a J SEct: I N x$I ® J�IKx :<;

¶+· ° ¹ �B5 ~ f ¯ r T � ±
o0M P I u�R J P [�I \ R�c�R P M b(¶+· ¤ / r u P [ R a I F _ N I a.a R�M J N I D Y'[ DOa ;<c _ P M P R Y DW\�\ ; P [�I-I F _ N I a.a R�M J
:<; ¤ M FT� j�a S ¯ r �q�O� ± u 5 � ¹ �

Á s ¶+· ¤ 5 ~ f ¯ rZ� V ±
¤ [�I N�S i DGP��¿½ YKL D S eW[ \ R Jk¯ r �W� V ± I F _BI N�R�c IKJ P'DQ\n\ ; _ N�M � IKx P [ DGP^P [�IhI F _ N I a�a RnM J :<;�� DOa.a I S�N
��¤ M F ¯ r �<�W� ± u ~ ³ f ¯ r T Á ± R a N I \ I �GD J P S _ P M ¶+· ¤ ¹ � fX [�I w DW\�\ p R JEx S Y�IKx \ R b P R J P [�I�_ N I a IKJEY�I M b�a [�I D N D JEx a M \ R x w DQ\n\ u DWa R a0P [�I�Y DWa I M b
P [�I�_ N I a I`J P�a�P S x ;Wu<R a c�MWN I�Y MWc _ \ R Y DGP IZx f�¤ [�I N�S i DGP*� ½ Y`L D S eO[ \ R JÃ¯ r �W� s ± x�I N�R � IKx D J
I F _ N I a�a RnM J b MWN P [�I \ R b P�b MON Y`I�JEI D N D w DQ\n\ R J D�\ R J�I D N a [�I D N  M w ® I \ x u DWa© ¥{° # �]² §ð� � ¯ f ñ T ± ð 5 ð~ ¹ r � �W� r Á + V2� T r Á V � ì V2� � T � T � ð + V2� s ºO� s � ü

ì-¯ � � T � �q� � A Ä + r � r s � V + T�� V º sqV � ì V/� � V � � � ð ± ¡+ ¯ T/� VOV Á � + r � V � � � � ì T�� sOVOV � � ð + r � �Er � s � ü ± ¡ ð u
¯ rZ��rZ±

w [�I N I � R akP [EIÃJ M JEx Rnc IKJ a R�M J DQ\ x R a�P�D JEY�I b N�MWc P [EI w DQ\n\ u a I`I ~ ³ f ¯ � � ± u D J�x ¡ ¹f 5 . ñ$¯ T ÷ ± R akP [EI J M J�x R�c IKJ a RnM J DQ\�a [�I D N fÝh�a I M b+P [ R a I F _ N I a�a RnM J R a N IKY MOc�c IKJEx$IZx
¯ ÿ D J�e�I P�DQ\�f u r �W�<� ± R J P [�I N IKe RnM J � I N�; Y \ M a I P M P [�I w DQ\n\ u a�D ; � � å r f|n S P�a R x$I M b&P [�I
� R a Y MOS a+a S�: \nD ; I NZu � � E � u ½ YKL D S eW[ \ R J3¯ r �O� �q± N IKY MOc�c IKJEx$IZx P [ DGP z ß R J ~ ³ f ¯ r T rZ±a [ MWS \ x : I N I`_ \�D Y`IKx :q; z u I F _ N I a�a IZx DOaz ¹ z ß ì r � º �G�

¯:� � ± �DCPü f ¯ rZ� T ±

² J P [�I R J P I N�c IKx R DGP I N D J�eWI u P [�II F _ N I a.a R�M J :<;@� DOa.a I S�N ��¤ M F ¯ r �q�W� ±z ¹ Ð ð
r Á

( rOr
Á � � ì r

Þ 0 u ¯ rZ�W�O±

MWN D�P�D :�S \�DGP IKx �GDW\ S I a :<; ½ Y`L D S eO[ \ R J
¯ r �O� �O± c D ;¿: I D _�_ N�M _ N�R DQP I f o Rnc�R \�D N \ ; P M
½ Y`L D S eO[ \ R J ï a I F _ N I a�a RnM J b MON P [�I \ R b Pmb MON Y`I R J D J S J :BMWS JEx�IKx  M w u ~ ³ f ¯ r T rZ± u P [�I
I F _ N I a�a RnM J a D :�M � I D N I �GDW\ R x S JEx$I N P [�I N I a�P N�R Y P RnM J u ~ ³ f ¯ rWr � ± f h J b MWN P S J DGP I \ ;Wu P M P [�I
: I a�P M b^D S P [ MON ï a i<J M w \ IKx$eOI uQR P a I`I c ahP [ DGP D N I \ I ��D J P I F _ N I a�a RnM J b MWN P [�I w DW\�\ p R JEx S Y�IZx
\ R b P��GDQ\ R x b MON D _ D N P R Y \ I DGP0D [ R eO[�I N ] I ; J M \ x a J S�cm: I N [ DWa J M P : IKI`Jv_ N�M _ M a IKx ; I PKf

p���ù�Ë<Ì]�89�ÑZÌ ½�ÎGÒ�7 ÑKË<ÌKÑ�ÍOÒ�7ÇÐ �/ÑQ�$ÑZÏ°Ò%�/Ì
p��(�m��¶+· ¤ dPX/ËqÐ�Ë��8X/Ë�� Ñ X/Î��2VÃÍWÒ�Î�ÎGËqÍWÑKÏgÒ�� �/Ëj�$Î�Ñ]�4Ë Ú2�/9:9ª� o Rnc�R \�D N \ ; P M P [EI�Y DOa I

_ N I a I`J P IZx R J £hD _BI N � u D¾ M w M bD RnN w R P [*� V�µ�c Y M _�_BI N _ D N P R Y \ I a R J D¾P S�N�:�S \ I`J P
Y'[ D JEJ�I \$ M w DQP�¶+· ¸ ¹ÀÁ sWsR a Y M J a R x�I N IKx f � P(P [EI w DW\�\�a u _ D N P R Y \ I a�D N I DOa.a S�c IKx P M \ M a I
P [�I w DW\�\ p J MWN�c DW\ Y MWc _ M J�IKJ P M b�P [�I RnN(c�MWc IKJ P S�c f ÿ DW\�\Ea S�N b°D Y`I _ M P I`J P R DQ\ R a J M PhP�D iWIKJ
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$F�÷,!����ø¿Õ�&¬ë�& £hD N P R Y \ I a�P�DGP R a�P R Y aKf�D ± c I D J � I \ M Y R P ; ´ : ± a�P N I D c w R a I
]0½ o � I \ M Y R P ; ´OY ±4w DW\�\ p J MWN�c DW\$]0½ o � I \ M Y R P ; ´Ox ± £ Õ C M b�a�P N I D c w R a I
� I \ M Y R P ; f ì + ì u w R P [ � · ð u ~ ³ f ¯ Á �O± ¯ ¤ DWa I � R J £hD _�I N � ± f p/p � p/p uw R P [�� · ð ¯ ¶+· ¤ ^ . ± u ~ ³ f ¯ rWr � ± ´ ¯ r �O� Á ± ´ Ù u I F _BI N�R�c IKJ P :<; d S \ R Y'i
I P�DQ\�f ¯ r �W� s ± u�ò ¹ TOÆ ´&¯ ��� Ú u$S JEx R a�P S�N�: IZx  S�R x f ±

R J P M D Y`Y MOS J PKf7X [�I a RnctS \�DGP R�M J�x DQP�D MO: P�D R JEIKx S a R J�e P [�I ] I ; J M \ x a J S�ct: I N x$IK_�IKJEx$I`J P
x N D e@Y MON.N IKY P RnM JUJ�I D N P [EI w DW\�\ u ~ ³Ã¯ rOr � ± D N I-Y MWc _ D N IZx w R P [ P [ M a I w R P [ P [�I MON.R e R J DQ\
M J�I u ~ ³Ã¯ Á �q± u$R f I f�¤ DWa I � R J £hD _BI N � f

j I N I u P [�I c I D J D JEx ]�½ o �GDQ\ S I a M b _ D N P R Y \ I � I \ M Y R P R I a�D J�x £ Õ C M b _ D N P R Y \ I
a�P N I D c w R a I � I \ M Y R P ; D N I�_ N I a IKJ P IKx R J C R e f � f � D p x f � a�\ R eW[ P R JEY N I DOa I R J P [�I c I D J
� I \ M Y R P ; _ N.MW® \ I u Y D J : I MW: a I N � IZx R J P [�I�Y DWa I w R P [ P [�I ¶+· ¤ p x$IK_�IKJEx$I`J P x N D e�Y MON.N IKY P RnM J fX [ R a R a : IZY D S a I P [�I[ R eW[ a _�IKIKxv_ D N P R Y \ I a u w [ M a I_ D N P R Y \ I ] I ; J M \ x a J S�cm: I N0R a0\�D N eWI u
: IZY D c I \ I a.a R J  S I`JEY`IKx :<; P [�Itx N D e R JEY N I DOa IJ�I D N P [�I w DQ\n\gf�²�P Y D J : I DW\na MkMW: a I N � IZx
P [ DQPhP [�I ]0½ o a�P N I D c w R a I � I \ M Y R P ; D N I �DGP.P I`JEIKx R J P [�I N I`e R�M J � � å r VOV f&X [ R a Y D J : I
I F _ \�D R J�IKx u DOa(a [ M w J R J P [EI £ Õ C M b P [�I a�P N I D c w R a I � I \ M Y R P ;OuW:<; P [ DQP(P [�I�x R a�P N�Rn:�S P RnM J
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�]y��� Yw��('
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�]y��� Bq { v u�w��� �S V Ö ÅUÅ ² Ö Å�Ñ ¦ø ÑUÅ ù�Df�3~d�R	.��Q_�bþ;�R��ú�×>�"} ÿ9�"�l�"���[�3¢9£:¤M¥ � ¦d»���ª"©J¬Y¯ ½ ©J¶M(«T±R´ Ë ³Y©J¬®åT«ÇY¯3´�¶-´T¿�«T©J¬®´�³Y´�±R¾�©Jª"´�³Y¯ ®¯3´�¶-¯3¶
®µ�¬ Ë µ�±3©J¶� � ´ ® ¦OS�z0&/�� B��vX<>�0w�q m ¢>£ �MÑ ²(£ Ñ�Ñ ¦ø ÑT� ùL�Î�"|eý��d���-���Ëþ����(�"� ý��d���[���äÛd~"}�~"���O�"�����
��¢�£:¤UÄ�Â�¦Mî�ª�®¯3°:«T± ½ ©:«T³Yµ�¬®© ½ ©:¶M®³�´T¿"±3´�°:«T± � «T³�«T¶�¾Lª�«T¬®®¯ ²
°J±3©�åM©J±3´�°J¯ �Ê?¯3¶[«T¶?µ�ª ® «T¬Y¾ � ´ ® ¯3¶ � ¾�¯3±3µ�Y© � «T³®²�³®´�±3¯3¾�³]³®µ�³Yª"©J¶�³®¯3´�¶X¦�����v �B��y�'M (z { v ��PÙ'�+"�8%�&/'�+� x���M&B�
%"z(�By�+"��v �(^��Lº9©J¶MYµ�¬®Ê À ²�»]§�º�¢�ª�ªX¦ À £�£B² À £ Ö ¦ø Ñ�Ñ ùL�Î��O|����
�-���L�.� ���3�Ç|������O���O�3¢�£:¤UÄ Å ¢.» � µ�«Ç®¯3´�¶�´T¿ ½ ´TY¯3´�¶Ù¿�´�¬�«-³ ½ «T±3±�¬Y¯ � ¯3¾�³®ª�¨�©J¬Y©l¯3¶�«
¶�´�¶�µ�¶�¯ ¿A´�¬ ½ � ´ ® ¦��Ry��� Jq { v u�wA�M �� ` ¢ ÄUÄ Å ² ÄUÄ�¤�¦ø Ñ Ö ùL�=��Df��~O×>�"�T�3�d�O�"�"	
�3¢O£:¤�¤�£�¢ ¹ ¶�©J¬®®¯�«T± ½ ¯ � ¬Y«ÇY¯3´�¶[´T¿d«�³ ½ «T±3±"³Yª�¨�©J¬Y©i¯3¶[±3¯3¶�©:«T¬�³Y¨�©:«T¬ � ´ ® ³0¦Xs�q { v u�wA�
t8zY�Jy�qO�O��V�¢ À�Ö £B² À ¥ � ¦ø Ñ ¥ÃùL�=��Df��~O×>�"�T�3�d�f�O�f	.�3¢d£:¤�¤ Å ¢X§�¨�©�±3¯ ¿)�´�¶l«?³Yª�¨�©J¬Y©�¯3¶ ® «T±3± ² Ë ´�µ�¶�¾�©:¾l±3¯3¶�©:«T¬�³Y¨�©:«T¬ � ´ ® ³0¦�s�q { v u�wA�
t8zY�Jy�qO��V ` ¢ À � ¤Ç² À�Ö Ñ ¦ø Ñ Ä ùL�Î|����d�L�3¢$£:¤�¤ À ¦>Ã�¶8«Tª�ª�¬Y´���¯ ½ «Ç®©L©���ª�¬Y©J³Y³®¯3´�¶=¿�´�¬�®¨�©L³Y¨�©:«T¬.±3¯ ¿)�¿A´�¬Y°J©;´�¶8«?³Yª�¨�©J¬Y¯3°:«T±$ª�«T¬®®¯3°:±3©L«Ç
È�¶�¯ Y©�É�©JÊ�¶�´�±3¾�³�¶�µ ½;Ë ©J¬0¢�NB+���q�s�q�tlu�v �xw ��y�'� Bz { v ��PÚÏ�!f¢X£ �MÑ ²(£ � ¥�¦ø Ñ ¤ ùL�Î���(�"� ûR�d�"�[�O���/�(�"�)���>�-�3¢>£:¤UÄ � ¦ Ç ±3´ ® ¬®© � ¯ ½ ©�®¬(«T¶�³®¯ Y¯3´�¶Å°J¬Y¯ ®©:¬®¯�«
¿A´�¬9µ�ª ® «T¬Y¾[ ® ´T²�ª�¨�«T³Y© � ´ ® ¯3¶
åM©J¬®®¯3°:«T±X®µ Ë ©:³:¦>NB+���qds�q�,.z('��$t8'� ( Å%�&®'�+� )@Bz0&9� Ò ¢�¥ À Å ¦ø Ö Â ùL�Î� ���O�O|O��Q_�3¢�£:¤�¤ À ¢ ¹ ¶Å<Ou�u��Jy�w>j���u�u���'�w>j�w3á�w ^�'Çá�u�»]¾�³:¦ � «T³Yµ�¨�«T¬Y«iè 2 «T¯ � µ I ¯x¢�ªX¦ À�À Â�¢�é�¶�¯ åO¦�§�´ ° ÊM´Â ¬Y©J³Y³:¦ø Ö £¬ùL�=��ýO|�}�}�|��B�T�9 _���R���"���bþ;�$� ¡]��×O�>�"6��O�(�"���9�X�3¢R£:¤UÄ � ¦�§ ® ´T²x°:´ ½ ª"´�¶�©J¶M<« 2 Ã ½ ©:«T³Yµ�¬®© ½ ©:¶M.¯3¶
 ® ´T²xª�¨�«T³Y©.®µ�¬ Ë µ�±3©J¶� I ©B:¦"S�N®S�Sês�qO�"�X¢ Ö�À � ² Ö Å Â�¦)ÆÎ´�¶�´T²�°J´ ½ ª"´�¶�©J¶� � «T³Y©J³:¦ø Ö�À ù�Ð��
	�O�d�9Q_�9� 4.�"}����3���9�ã�bþ;�3¢�£:¤�¤ Ö ¦$»���ª"©J¬Y¯ ½ ©J¶MY³L´�¶ãª�«T¬®®¯3°J±3©B²xYµ�¬ Ë µ�±3©J¶�°J©�¯3¶�®©J¬(«T°BY¯3´�¶�³_¯3¶�®¨�©
¶�©:«T¬/² ® «T±3±�¬Y© � ¯3´�¶?´T¿X«T¶_´�ª"©J¶Å°Y¨�«T¶�¶�©J± � ´ ® Ìd¯ ½ ª�±3¯3°:«Ç®¯3´�¶�³d¿�´�¬$³Y©J¾�¯ ½ ©J¶��®¬(«T¶�³®ªO´�¬/0¦"s�q { v u�w��Lt8zY�Jy�q
#O� ` ¦ À Ä Ñ ² Å £:¤�¦ø Ö Å ù;H�6��"~"�>�O��a��búL�]�-�3¢]£:¤ � £�¦dî�¶8®¨�©?¾�¯3³/Y¬®¯ Ë µ�®¯3´�¶Æ´T¿�©J¶�©J¬ � Ê8¯3¶lY¨�©_³Yª"©J°BY¬®µ ½ ´T¿9®µ�¬ Ë µ�±3©J¶� � ´ ® ¦
b��ÇáTv3qfS�á�'���qf<>�0w�qfó.'MuMá_<�<�<�jä#O���Î¢ À�À ² À � ¦ø Ö � ù;H� Ð�|��3�T���.�-��¡��3¢i£:¤ Ö � ¦]Ã ³Y±3´ ® ½ ´T®¯3´�¶Ù´T¿�å�¯3³®°:´�µ�³Å±3¯ � µ�¯3¾â°:«Tµ�³Y©J¾ Ë ÊÙ«l³Y±3´ ® ± Ê ½ ´0å�¯3¶ � ³Y´�±3¯3¾X¦
t8'��Ay�z:�_'��xw3áM'?Ï"ÏO¢ Ö ¥�¦ø Ö Ñ ù;Hi�(|�|��d�RG.�d7í�3¢R£:¤ À ¥�¦�ó
z0u�z0&/z_t8z0�Ay��:�Mz0+ãu�+"�*U�&�^MzTÿ:+�w) ( Bz[w)+â��z:&;,.�M��&/�0����+"'��;w3á�¢dÃ ° «T¾�© ½ ¯3°(¨�©
1$©J¬Y±�« � ¢H«f©J¯3ª�àJ¯ � ¦ø Ö�Ö ù;H�~"�"���T��þ;����ú��)ûR�)ý"���O4_�"���=��Df��~O×O�O�Ç�3�����O��	
�3¢O£:¤�¤�£�¦ 2 ¯3³Yª"©J¬Y³Y¯3´�¶[«T¶�¾Å¾�©:ª"´�³®¯ Y¯3´�¶[´T¿�ÝR¬®´ ® ¶�¯�«T¶
ª�«T¬/Y¯3°J±3©J³�¿A¬Y´ ½ ªO´�¯3¶Mi³®´�µ�¬Y°J©J³i¯3¶=«_³®¯ ½ µ�±�«Ç®©J¾*®µ�¬ Ë µ�±3©:¶Mi°Y¨�«T¶�¶�©J± � ´ ® ¦ds�q����Mv)v ��wA�[N(+���z0&A@B'M�(z;<>�0w�q
Ï�V Ò ¢ À ÅUÅ ² À Ñ Â�¦ø Ö ¥Ãù�EO�O�d�>Q_���n	9�O�"|�}�òY|�|>���X��¢�£:¤�¤ Ö ¦ � µ ½ ©J¬Y¯3°:«T±f³®¯ ½ µ�±�«Ç®¯3´�¶�´T¿$ª�«T¬/Y¯3°J±3©
¯3¶�®©J¬(«T°B®¯3´�¶�³ ® ¯ Y¨ ® «T±3±X®µ�¬®²
Ë µ�±3©:¶�°:©�¦>�]y��� Bq { v u�w��� �!f¢ À ¥ ÅUÅ ² À ¥ Ñ�Ñ ¦



ì�÷¬ì�ø"÷�ù�ú9û]�%¿�ü]ý õÇõø Ö Ä ù�E]|�ý"�3�O�O���������X���O�Î�O}����"�������>4_�"�í	9�"�"|�}�ò®|�|O�>�X�3¢>£:¤�¤ À ¦ 2 ¯3¬Y©J°B9¶�µ ½ ©J¬Y¯3°:«T±�³Y¯ ½ µ�±�«ÇY¯3´�¶?´T¿fª�«T¬®®¯3°J±3©
Ë ©J¨�«:å�¯3´�µ�¬$¯3¶L®¨�© ® «T±3±�¬®© � ¯3´�¶L´T¿�Yµ�¬ Ë µ�±3©J¶M � ´ ® ³$¯3¶L¨�´�¬Y¯3àJ´�¶M(«T±�°(¨�«T¶�¶�©J±3³:¦�NB+��rq"s�q�tlu�v �xw ��y�'� Bz { v ��P
Ï m ¢�¤ À ¥0²r¤ � £�¦ø Ö ¤ ù�E]���)ûR|��T�T����ëL�)���=�O�3�d��E����ÕÛd|�}"ô:��×>|�}����"��þ;�3¢�£:¤UÄUÄ�¦�ÆÎ´�¾�©:±�°:´�¶�³Y¯3³®®©J¶�°BÊ;¯3¶�±�«T¬ � ©9©J¾�¾�ÊL³®¯ ½ µ�±�«Ç®¯3´�¶
´T¿d®µ�¬ Ë µ�±3©:¶M�°(¨�«T¶�¶�©J± � ´ ® ¦O�Ry��� Jq { v u�wA�� JqO#�Ï"¢O£ ÄUÄ � ²(£ Ä�¤�£�¦ø ¥TÂ ù�ER�"~"}��"�#ûR��ý"���.Û����?þ�~)ûR5��"}�|����.�"��ú;�iG.�3¢
£:¤UÄ Å ¦%ÆÎ´�¾�©:±3¯3¶ � ³Y´�±3¯3¾ÙYµ�¬ Ë µ�±3©J¶M � ´ ® ³0¦9�Ry��� (wA�(�
�fy�z0�_q�,.�M��&/�:�M��+Oq�£:¤�£B² À £:¤�¦ø ¥�£¬ù�ER� ÿ
|�}��+þ;�f�n7Ú}��"6�|����XDR��G.�3¢�£:¤�¤ Ñ ¦�����u�+"�M'�&B�[N(+���zr^�&®'�vft8z:�Ay��0�� 
wA+ { v u�w��Åtlz(�Jy�'�+�w��: (¢>ºR´ ½ ²
ª�µ�(«Ç®¯3´�¶�«T±[ÆÎ©J°(¨�«T¶�¯3°J³ Â µ Ë ±3¯3°:«Ç®¯3´�¶�³0¢ ¸ ´�µ�®¨�« ½ ª�®´�¶X¢"ÝR´�³®®´�¶X¦ø ¥ À ù�E]}��"��ý"������DR�3¢�£:¤ À Ñ ¦]ÝR©J¬®¯3°(¨�*ßµ Ë ©J¬_é�¶�®©J¬Y³Yµ�°(¨�µ�¶ � ©J¶ÙàJµ�¬;«Tµ�³ � © Ë ¯3±3¾�©J®©J¶â§�µ�¬ Ë µ�±3©:¶�àM¦��OS�tÎt m ¢
£ Å Ö ²(£ Å ¤�¦ø ¥ Å ù����>�(�"� ý"���?�-����þ�|����(}��O�"���_4?�.� 	9�"�O|�}�òY|�|O�?�X�3¢_£:¤�¤�Â�¦ Â «T¬/Y¯3°J±3©B²x®µ�¬ Ë µ�±3©J¶�°J©�¯3¶MY©J¬(«T°B®¯3´�¶o¯3¶ «
Ë ´�µ�¶�¾�«T¬®Ê�±�«:ÊM©J¬0¦�NB+��rqds�qXtlu�v �xw ��y�'� Bz { v �MPÙÏ ` ¢�¤ Å�Ñ ²r¤ � ¤�¦ø ¥ � ù����3�T|����X�O�>�O�3¢>£:¤M¥�£�¦ Â ¨X¦ 2 §�¨�©J³Y¯3³:¢�§�¨�©�²�´�¨�¶�³½¯�´�ª ° ¯3¶�³�é�¶�¯ åM©J¬®³Y¯ �ÊM¢�Ý9«T± ®¯ ½ ´�¬Y©�¢ËÆ=«T¬®Ê�±�«T¶�¾X¦ø ¥ Ñ ù�����ô0�����-�;ú;�9�ì¡]��×>�O�"6��O�(�"�����X�R¡��3¢�£:¤UÄ�¤�¦�Ãê ® ´T²�© � µ�«ÇY¯3´�¶âYµ�¬ Ë µ�±3©J¶�°J© ½ ´�¾�©:±R¿A´�¬;¾�¯3³Yª"©J¬Y³Y©J¾
¾�¯3±3µ�Y©.°J´�¶�È�¶�©:¾Î ® ´T²�ª�¨�«T³®© � ´ ® ³0¦"NB+��rq�s�q�tlu�v �xw ��y�'� Bz { v �MPÙÏ m ¢>£�£:¤Ç²(£ ÅUÅ ¦ø ¥ Ö ù���|�|��X�T�f�-�O7o�3¢X£:¤�¤�£�¦>î�¶�« ° ¯3¶�©J®¯3°.© � µ�«ÇY¯3´�¶*¿A´�¬9Y¨�©
®¬(«T¶�³Yª"´�¬®�´T¿dª�«T¬/Y¯3°J±3©J³�¯3¶[®µ�¬ Ë µ�±3©:¶M � ´ ® ³0¦
�]y��� Bq { v u�w��� �SÕ#f¢ ��� Ö ² �MÑ Ö ¦ø ¥�¥Ãù����"~>�B�"�d�� _�97o���:�9� ¡]�����O�d���O�9�?�3¢�£:¤�¤ � ¦ 2 ¯3¬Y©J°B?¶�µ ½ ©J¬Y¯3°:«T±9³Y¯ ½ µ�±�«Ç®¯3´�¶ã´T¿.ª�«T¬®®¯3°J±3©J³_¯3¶�®©J¬®²
«T°B®¯3¶ �1® ¯ ®¨l«[®µ�¬ Ë µ�±3©J¶�.°Y¨�«T¶�¶�©J± � ´ ® ¦X��&/�0�Çq��Ç�Ay��=��&YáT ®y��J�Ù��+�%�P$�MÓ���y�'� Bz { v �MPä��&/z(��wA�0�xwA��+� ®æ
»$¬Y±�«T¶ � ©J¶X¢ C ©J¬ ½ «T¶�ÊM¦ø ¥jÄ ù��9~"6��3�O� ÿ[�>�f���J�>���.|��T�Ç|�}��>�O�"	.�3¢O£:¤ Ö £�¦�§�¨�©�®¬(«T¶�³/åM©:¬®³Y©�¿A´�¬Y°J©i´�¶Å³Yª�¯3¶�¶�¯3¶ � ³Yª�¨�©:¬®© ½ ´0å�¯3¶ � ¯3¶*«
å�¯3³Y°J´�µ�³ � µ�¯3¾X¦Xs�q { v u�wA�[tlz(�Jy�qfÏ"ÏO¢ ��� ¥�¦ø ¥T¤ ù;���"ñMñeûR�"�d��E��$4_�3¢$£:¤ Ö Ñ ¦X§�¨�©_±3¯ ¿)i´�¶Æ«�³ ½ «T±3±�³®ª�¨�©J¬Y©;¯3¶Æ«[³Y±3´ ® ³®¨�©:«T¬ � ´ ® ¦]s�q { v u�wA�*t8z(�By�qf�O�X¢Å Ä Ñ ² � Â�Â�¦ø Ä�Â ù;���"ñMñeûR�"�d�>E��d4_�3¢�£:¤ Ö Ä�¦XºR´�¬Y¬®¯ � ©J¶�¾�µ ½ ®´l\ §�¨�©�±3¯ ¿)�´�¶l«[³ ½ «T±3±f³Yª�¨�©J¬Y©�¯3¶=«?³Y±3´ ® ³®¨�©:«T¬ � ´ ® \3¦�s�q
{ v u�w��?t8z(�By�q"#fÏ"¢ Ö�À � ¦ø Ä�£¬ù;�����"�3�T�T|�}���DR���ìÐ���~)ûR�O�"�d��úL��¢�£:¤ ÅUÅ ¦ ßé Ë ©J¬_¾�¯3© � ¬Yµ�¶�¾�±3© � ©J¶�¾�©:¶ÙÝR©J¬Y©J°(¨�µ�¶ � ©J¶ Ë ©:¯�¾�©J¬ ¸ °(¨ ® ²
©J¬ ° ¬(«Ç¿)Y«Tµ�¿ Ë ©J¬Y©J¯ ®µ�¶ � ¦��"z0&:q>b�z0u��rq>NB+�^�q Ò"Ò ¢ Å £ Ä�¦ø Ä À ù;���"�3�d�f�
� ð þL�d�ÄDf~)ûR�T|M���d�O�XDR��¢d£:¤UÄ Ö ¦ ¸ ©J°J´�¶�¾�²�´�¬®¾�©J¬ ½ ´�¾�©:±3±3¯3¶ � ´T¿]ª�«T¬/Y¯3°J±3©�¾�¯3³Yª"©J¬Y³®¯3´�¶Î¯3¶l«;®µ�¬®²
Ë µ�±3©:¶M � ´ ® ¦fs�q { v u�wA�[t8z(�By�q�Ï ` # ÅT� ¤Ç² Å Ö Å ¦ø Ä Å ù;��� û9�"�O�3�d�fH;�)�X i|�~"���B�����X¡����n	��O� aO�3�d�X�ã�3¢�£:¤�¤ Ñ ¦�«�«T¬ � ©
©:¾�¾�ÊÎ³®¯ ½ µ�±�«Ç®¯3´�¶*«T¶�¾Î³Y©J°J´�¶�¾�² ½ ´ ½ ©J¶M
°J±3´�³Yµ�¬Y© ½ ´�¾�©J±R´T¿�ª�«T¬/Y¯3°J±3© � µ�°BYµ�«ÇY¯3¶ � ½ ´T®¯3´�¶-¯3¶� ® ´T²�ª�¨�«T³Y©ÅYµ�¬ Ë µ�±3©J¶M_³Y¨�©0«T¬ � ´ ® ³:¦R�9&/�0�Çq��M�)y
N(+��rq�<O�����>q�%�u�&:ÿJu�v z:+��$<�y�z('�& { v �MP� (¢�Ä Ñ ²Y£�£ Ñ ¦ø Ä � ù;��� û9�"�O�3�d��H;�3¢�£:¤�¤ Ö ¦MºR´�¶MY¯3¶�µ�µ ½o½ ´�¾�©J±3±3¯3¶ � ´T¿"¾�¯3³®ª"©:¬®³Y©J¾
Yµ�¬ Ë µ�±3©J¶M� ® ´T²�ª�¨�«T³®© � ´ ® ³:¦ÇåM´�¶LÞ.«T¬ ½ «T¶
¹ ¶�³/Y¯ ®µ�®©�¿A´�¬ Ç ±3µ�¯3¾ 2 Ê�¶�« ½ ¯3°J³:¢Ë«f©J°B®µ�¬Y© ¸ ©J¬Y¯3©J³.£:¤�¤ Ö ²rÂ À ¦ø Ä Ñ ù;� ûR�"×X�"}��3�O�(�O���l�"�3¢8£:¤ Ö Å ¦ C ©J¶�©J¬(«T±Î°J¯3¬Y°Jµ�±�«Ç®¯3´�¶ê©���ª"©J¬Y¯ ½ ©J¶�®³ ® ¯ Y¨n®¨�©äª�¬®¯ ½ ¯ Y¯ åM©Ù© � µ�«Ç®¯3´�¶�³:¦
t8��+��Ay�v ���Îz('��Ay�z:&.j9z0kTqOK"#f¢�¤�¤Ç²(£ Ö � ¦ø Ä Ö ù;���"�B���O�"�����-�R��ú��)ûR��ý"����4?�3¢�£:¤�¤ Ñ ¦ 2 ¯3¬Y©J°BL¶�µ ½ ©J¬®¯3°0«T±9³®¯ ½ µ�±�«Ç®¯3´�¶�´T¿�ª�«T¬/Y¯3°J±3©Å©:¶M®¬(«T¯3¶ ½ ©J¶M;¯3¶
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½ ´�¾�©J±x¦O%"u�&:ÿ:u�v z0+"�Yz�'�+"�.<�y�z('�& { v ��P8�]y�z0+"���_z:+"'�Ó���¢�»$¾�³0¦ÇÝ9«T¶�©J¬ I ©J©M¢ ¸ ¦ÇèÙ»]«ÇY´�¶X¢�²�¦ÇÞ;¦3¢ À�Ö Ñ ² À ¥TÂ�¢
ÝR© � ©J±3± ¯�´�µ�³Y© ¹ ¶�°�¦3¢ � © ®�� ´�¬ ° ¢ ¹/¸ Ý � £B² Ñ Ö ¥TÂ�ÂÇ²Y£ Å�Ñ ²(£�¦ø ÄUÄ ù;�����O�����> _�O¡��3¢>£:¤�¤ Ö ¦ Â «T¬®®¯3°J±3© 2 ¯3³Yª"©J¬Y³®¯3´�¶[¯3¶ Ç ±3´ ® ¯3¶ �?C «T³Y©J³�� £:¤�¤ �
Ç ¬Y©J© ½ «T¶ ¸ °(¨�´�±�«T¬�«f©J°BYµ�¬®©�¦
s�q { v u�w��� �U�+�^�+�^?Ï"Ï�!f¢ � ²Y£0¥�¦ø Ä�¤ ù;��~"��ý��O}��)ûi�.�f��� G9�O�T�Ç�3�>�T�
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