
� �� �� ���� � ���	 
 ��� 
 ��	� ���	�����

� ���� � � ��� ���
�� � ���� �� ! "  ��# $% # ��



&



' ( )* + ,- . * ( + / ,0*

`Q;: <I; ?5DD ;: AR abbc M 3:AR;??A: YAG=;2KA=Q;:<;@ <I; _4Q4 Q;:?8A= AR \HAG <A ]I8=F ^8F; 4 VADS5<;: JK8;=<8?<\ 8=<AVWW U J8=K; <I;= M <I; _4Q4 Q;:?8A= I4? 5=@;:>A=; ?;Q;:46 D 4X A: KI4=>;? M 8=[K65@8=> <I; 4@@8<8A= AR C1?<:4K< Y4<4 ]2S;? ?5KI 4? J<4KF? M d5;5;? M 4=@ H;4S? U]I; VWW Q;:?8A= AR <I; AS;= <;T<1AAF IAG;Q;: M @8@ =A< :;K;8Q; <I;?; KI4=>;? M<I4< 8? UUU5=<86 =AG U`R KA5:?; M D2 KA=<:815<8A= <A <I8? AS ;= <;T<1AAF G 866 =A< 1; S ;:R;K< L4?P 4D S:A=; <A I5D 4= ;::A:O 4=@ G 866 =A< 1; <I; 64?< U PR 2A5 R;;6 <I; 5:>; <AKA=<:815<; M KADD ;=< M A: SA8=< A5< ;::A:? M S6;4?; KA=<4K< VI4:6;? H4::8?A= 4<
efgghij kklm nohefp noq rstm U PR 2A5: KA=<:815<8A= M KADD;=< M 4=@uA: ;::A: 8?6;>8<8D 4<; M <I;= 2A5 ?I466 1 ; 4@@;@ <A <I8? \KADS:;I;=?8Q;\ 68?< AR KA=<:815<A:? v
wxyz{ |x{}y _A=4I G:A<; <I; 3;:6 ?K:8S<? <A KA=Q;:< <I; ^4];~ ?A5:K; RA:<I8? 1AAF 8=<A 1;45<8R5 6 I<D 6 U H; G 866 46?A KA=<:815<; <A <I; 1AAF ?;Q;:46KI4S<;:? 8= KAAS;:4<8A= G 8<I 3456 758 � I8? D 4X A: GA:F G 866 1 ; 4 KI4S[<;: KA=K;:=8=> `1X ;K< `:8;=<;@ 3:A>:4DD 8=> 8= VWW U H8? G;1 S4>; 8?

���f ����to�� r� ns��s rtpq 4=@ I8? ;D 486 8? �to��ln� n��nt rtpq
�z�� ��� 3456 758 G 866 1 ; KA=<:815<8=> <A <I; 1AAF 46A=> G 8<I _A=4I VAI;= MQ4:8A5? KI4S<;:? KA=K;:=8=> SA8=<;:? M :;R;:;=K;? M 4=@ <;DS64<;? U `<I;:KI4S<;:? <I4< 8=QA6Q;@ ?;Q;:46 C1?<:4K< Y4<4 ]2S;? LJ<4KF? M d5;5;? M 3:8[A:8<2 d5;5;? M 4=@ H;4S?O M GI8KI I4Q; 46:;4@2 1;;= G:8<<;= RA: _4Q4 G 8661 ; KA=Q;:<;@ 12 3456 <A VWW U H 8? G;1 S4>; 8? ���f ������ rf��� r�� n r�e4=@ I8? ;D 486 8? f�� ��� nkl�t�m �n� rstm
|{z��}� � z����xy VI4:6;? H4::8?A= 8? K5::;=<62 D48=<48=8=> <I; A=68=; <;T< U

8



88 ��� ���� ���� ��� �

H; KA::;K<? ;::A:? 1A<I <;KI=8K4662 4=@ >:4DD 4<8K462U H; 46?A ?;:Q;? 4?<I; D 48= RA: I;6S 4=@ 8=RA:D 4<8A= 41A5< <I; VWW SA:<8A= AR <I; `S;=7AAF 3:AX ;K< U H 8? ;D 486 8? efgghij kklm nohefpnoq rstm
�}�}� ��� 3;<;: 758 I4? KA=<:815<;@ D 8?K;664=;A5? <;T< KA::;K<8A=? U
� xyz�� �}��}�� { YA=46@ `;66;:8KI I4? KA=<:815<;@ D 8?K;664=;A5? <;T< KA:[:;K<8A=? U
� �}¡ ¢�}£{}y� Y:;G J<;SI;=? I4? I;6S ;@ A= KA5=<6;?? A KK4?8A=? <A S ;:R;K<<I; KA=<;=< 4=@ 4KK5:4K2 AR <I; A=68=; <;T< U



' ( )* ¤ )* 0

|xy���¥��x� ¦ ��� �
§ ¨{} ¡z© xª �{} £�x«�z¬ §aUa Z I4< 8? 4 S:A>:4DD 8=> 64=>54>;­ U U U U U U U U U U U U U U U U U aaU& Z I4< 8? 4 S:A>:4D ­ U U U U U U U U U U U U U U U U U U U U U U U U U ®aU® Z I4< 8? @;15>>8=>­ U U U U U U U U U U U U U U U U U U U U U U U U U ¯aU® Ua VADS86;[<8D ; ;::A:? U U U U U U U U U U U U U U U U U U U U U ¯aU® U& °5=[<8D ; ;::A:? U U U U U U U U U U U U U U U U U U U U U U U U ¯aU® U® ^A>8K ;::A:? 4=@ ?;D 4=<8K? U U U U U U U U U U U U U U U U U ¯aU® U¯ ±TS;:8D ;=<46 @;15>>8=> U U U U U U U U U U U U U U U U U U U ²aU¯ ³A:D 46 4=@ =4<5:46 64=>54>;? U U U U U U U U U U U U U U U U U U U U ²aU² ]I; ´:?< S:A>:4D U U U U U U U U U U U U U U U U U U U U U U U U U U U µaU¶ 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U c
· ¸z��z¥ �}� zy� �©£ }� §§& Ua ¹A:; A5<S5< U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U aa

& U& N465;? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a&& U® N4:8416;? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a®
& U¯ C??8>=D ;=< U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a®
& U² `5<S5<<8=> Q4:8416;? U U U U U U U U U U U U U U U U U U U U U U U U U a¯
& U¶ º;2GA:@? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a²
& Uµ `S;:4<A:? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¶
& Uc `:@;: AR AS ;:4<8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U aµ
& Ub `S;:4<A:? RA: KI4:4K<;:? U U U U U U U U U U U U U U U U U U U U U U U aµ
& Ua» VADSA?8<8A= U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ac
& Uaa 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ac

¼ ½�y ��xy ·§® Ua ³6A4<8=>[SA8=< U U U U U U U U U U U U U U U U U U U U U U U U U U U U U & a® U& VA=Q;:<8=> R:AD ht���g <A no� U U U U U U U U U U U U U U U U U U U &&® U® ¹ 4<I R5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U U U &®® U¯ VADSA?8<8A= U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¯® U² C@@8=> =;G R5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U U &¯® U¶ Y;´=8<8A=? 4=@ 5?;? U U U U U U U U U U U U U U U U U U U U U U U U U &¶
888



8Q ��� �¾� ��

® Uµ 3:A>:4D ? G 8<I D56<8S6; R5=K<8A=? U U U U U U U U U U U U U U U U U U &µ® Uc 34:4D ;<;:? 4=@ 4:>5D;=<? U U U U U U U U U U U U U U U U U U U U U &µ® Ub 34:4D ;<;:? 4=@ Q4:8416;? 4:; 6A K46 U U U U U U U U U U U U U U U U U &c® Ua» ³5=K<8A=? G 8<I D56<8S6; S4:4D;<;:? U U U U U U U U U U U U U U U U U &b® Uaa ³5=K<8A=? G 8<I :;?5 6<? U U U U U U U U U U U U U U U U U U U U U U U U ®»® Ua& 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ®»
¿ |xy����xyz�� zy� �} ����xy ¼§¯ Ua ]I; DA@565? AS;:4<A: U U U U U U U U U U U U U U U U U U U U U U U U ® a¯ U& VA=@8<8A=46 ;T;K5<8A= U U U U U U U U U U U U U U U U U U U U U U U U ® a¯ U® C 6<;:=4<8Q; ;T;K5<8A= U U U U U U U U U U U U U U U U U U U U U U U U U ®&¯ U¯ VI48=;@ KA=@8<8A=46? U U U U U U U U U U U U U U U U U U U U U U U U U ®®¯ U² À;?<;@ KA=@8<8A=46? U U U U U U U U U U U U U U U U U U U U U U U U U U ®®¯ U¶ ]I; pg��po ?<4<;D ;=< U U U U U U U U U U U U U U U U U U U U U U U U ®¯¯ Uµ °;K5:?8A= U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ®¯¯ Uc P=´=8<; :;K5:?8A= U U U U U U U U U U U U U U U U U U U U U U U U U U U ®¶¯ Ub J<4KF @84>:4D ? RA: :;K5:?8Q; R5=K<8A=? U U U U U U U U U U U U U U U ®¶¯ Ua» 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ®µ
Á ½����ª� � ª�y ��xy� ¼Â² Ua °;<5:= Q465;? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ®b² U& 3:A>:4D @;Q;6ASD ;=< U U U U U U U U U U U U U U U U U U U U U U U U ¯ a² U® VADSA?8<8A= U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ¯®² U¯ `Q;:6A4@8=> U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ¯¯² U² 7AA6;4= Q465;? U U U U U U U U U U U U U U U U U U U U U U U U U U U U ¯²² U¶ 7AA6;4= Q4:8416;? U U U U U U U U U U U U U U U U U U U U U U U U U U U ¯²² Uµ ^A>8K46 AS ;:4<A:? U U U U U U U U U U U U U U U U U U U U U U U U U U U ¯¶² Uc 7AA6 R5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U U U ¯¶² Ub °;<5:=8=> R:AD m �no U U U U U U U U U U U U U U U U U U U U U U U U U ¯ µ² Ua» ¹A:; :;K5:?8A= U U U U U U U U U U U U U U U U U U U U U U U U U U U U ¯c² Uaa ^;4S AR R48<I U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ²»² Ua& `=; DA:; ;T4DS6; U U U U U U U U U U U U U U U U U U U U U U U U U U ² a² Ua® 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ² a
Ã Ä�}�z��xy Á¼¶ Ua ¹56<8S6; 4??8>=D ;=< U U U U U U U U U U U U U U U U U U U U U U U U U ²®¶ U& P<;:4<8A= U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ²¯¶ U® ]I; �� n�g ?<4<;D;=< U U U U U U U U U U U U U U U U U U U U U U U U U ²¯¶ U¯ ]416;? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ²¶¶ U² ]GA[@8D ;=?8A=46 <416;? U U U U U U U U U U U U U U U U U U U U U U U ²c¶ U¶ ±=K4S?564<8A= 4=@ >;=;:468Å4<8A= U U U U U U U U U U U U U U U U U U ²c¶ Uµ ³5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ²b¶ Uc ¹A:; ;=K4S?564<8A= U U U U U U U U U U U U U U U U U U U U U U U U U U ¶»¶ Ub ^AK46 Q4:8416;? U U U U U U U U U U U U U U U U U U U U U U U U U U U U ¶»¶ Ua» ¹A:; >;=;:468Å4<8A= U U U U U U U U U U U U U U U U U U U U U U U U U ¶ a¶ Uaa 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ¶®



��� �¾� �� Q

Æ ¢���y«� zy� �{�y«� ÃÁµ Ua VA=<48=;:? RA: ?<:8=>? U U U U U U U U U U U U U U U U U U U U U U U U ¶²µ U& f e�p noq Q4:841 6;? U U U U U U U U U U U U U U U U U U U U U U U U U U U ¶²µ U® ±T<:4K<8=> KI4:4K<;:? R:AD 4 ?<:8=> U U U U U U U U U U U U U U U U U ¶¶µ U¯ ^;=><I U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ¶µµ U² ]:4Q;:?46 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ¶µµ U¶ C :5=[<8D ; ;::A: U U U U U U U U U U U U U U U U U U U U U U U U U U U ¶cµ Uµ ]I; Ç noh R5=K<8A= U U U U U U U U U U U U U U U U U U U U U U U U U U ¶cµ Uc `5: AG= Q;:?8A= AR Ç noh U U U U U U U U U U U U U U U U U U U U U U U ¶bµ Ub ^AAS8=> 4=@ KA5=<8=> U U U U U U U U U U U U U U U U U U U U U U U U ¶bµ Ua» P=K:;D;=< 4=@ @;K:;D ;=< AS;:4<A:? U U U U U U U U U U U U U U U U U µ»µ Uaa J<:8=> KA=K4<;=4<8A= U U U U U U U U U U U U U U U U U U U U U U U U U µ aµ Ua& f e�p noq? 4:; D5<416; U U U U U U U U U U U U U U U U U U U U U U U U µ&µ Ua® f e�p noq? 4:; KADS4:416; U U U U U U U U U U U U U U U U U U U U U U µ&µ Ua¯ VI4:4K<;: K64??8´K4<8A= U U U U U U U U U U U U U U U U U U U U U U U U µ®µ Ua² `<I;: f e�p noq R5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U µ®µ Ua¶ 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U µ¯
È ¢��� ���}� ÆÁc Ua VADSA5=@ Q465;? U U U U U U U U U U U U U U U U U U U U U U U U U U U µ²

c U& Ét no� A1X ;K<? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U µ²c U® CKK;??8=> 8=?<4=K; Q4:8416;? U U U U U U U U U U U U U U U U U U U U U µ¶c U¯ `S;:4<8A=? A= ?<:5K<5:;? U U U U U U U U U U U U U U U U U U U U U U U µµc U² J<:5K<5:;? 4? S4:4D;<;:? U U U U U U U U U U U U U U U U U U U U U U U µµ
c U¶ 34?? 12 Q465; U U U U U U U U U U U U U U U U U U U U U U U U U U U U U µcc Uµ 34?? 12 :;R;:;=K; U U U U U U U U U U U U U U U U U U U U U U U U U U U µbc Uc °;K<4=>6;? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U c»c Ub J<:5K<5:;? 4? :;<5:= <2S;? U U U U U U U U U U U U U U U U U U U U U U c ac Ua» 34??8=> A<I;: <2S ;? 12 :;R;:;=K; U U U U U U U U U U U U U U U U U U c&c Uaa 9;<<8=> 5?;: 8=S5< U U U U U U U U U U U U U U U U U U U U U U U U U U c®c Ua& 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U c¯

Â Ê x�} ���� ���}� ÈÆb Ua ] 8D; U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U cµ
b U& fp no�Ë nm g U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ccb U® ³5=K<8A=? RA: A1X ;K<? U U U U U U U U U U U U U U U U U U U U U U U U U ccb U¯ 35:; R5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U U U ccb U² sto e� S4:4D ;<;:? U U U U U U U U U U U U U U U U U U U U U U U U U U U b»b U¶ ¹A@8´;:? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U b»b Uµ ³866[8= R5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U U U b ab Uc Z I8KI 8? 1 ;?<­ U U U U U U U U U U U U U U U U U U U U U U U U U U U U b&b Ub P=K:;D;=<46 @;Q;6ASD ;=< Q;:?5? S64==8=> U U U U U U U U U U U U U b&b Ua» 9;=;:468Å4<8A= U U U U U U U U U U U U U U U U U U U U U U U U U U U U b®
b Uaa C6>A:8<ID ? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U b¯b Ua& 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U b²



Q8 ��� �¾� ��

§Ì ¸} �x�� ÂÆa» Ua CKK;??8=> ;6;D ;=<? U U U U U U U U U U U U U U U U U U U U U U U U U U bca» U& VAS28=> Q;K<A:? U U U U U U U U U U U U U U U U U U U U U U U U U U U U bba» U® Çtp 6AAS? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U bba» U¯ N;K<A: 6;=><I U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a»»a» U² °4=@AD =5D1;:? U U U U U U U U U U U U U U U U U U U U U U U U U U U a»»a» U¶ J<4<8?<8K? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a» aa» Uµ N;K<A: AR :4=@AD =5D1;:? U U U U U U U U U U U U U U U U U U U U U U a»&a» Uc VA5=<8=> U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a»®a» Ub VI;KF8=> <I; A<I;: Q465;? U U U U U U U U U U U U U U U U U U U U U U a»®a» Ua»C I8?<A>:4D U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a»²a» UaaC ?8=>6;[S4?? ?A65<8A= U U U U U U U U U U U U U U U U U U U U U U U U a»²a» Ua&°4=@AD ?;;@? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a»¶a» Ua®96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a»¶
§§ Ê }¬¥ }� ª�y ��xy� §ÌÂaaUa `1X ;K<? 4=@ R5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U U a»baaU& fp no� U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U aa»aaU® PDS68K8< Q4:8416; 4KK;?? U U U U U U U U U U U U U U U U U U U U U U U U aaaaaU¯ C=A<I;: ;T4DS6; U U U U U U U U U U U U U U U U U U U U U U U U U U U aa&aaU² E;< 4=A<I;: ;T4DS6; U U U U U U U U U U U U U U U U U U U U U U U U U aa®aaU¶ C DA:; KADS68K4<;@ ;T4DS6; U U U U U U U U U U U U U U U U U U U U aa®aaUµ VA=?<:5K<A:? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U aa¯aaUc P=8<8468Å; A: KA=?<:5K<­ U U U U U U U U U U U U U U U U U U U U U U U U aa²aaUb `=; 64?< ;T4DS6; U U U U U U U U U U U U U U U U U U U U U U U U U U U aa²aaUa»H;4@;: ´ 6;? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U aa¶aaUaa96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U aab
§· ¸} �x�� xª �¥Í } �� §·§a& Ua VADSA?8<8A= U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a& aa& U& Î�ph A1X ;K<? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a& aa& U® ]I; fp no�Î�ph R5=K<8A= U U U U U U U U U U U U U U U U U U U U U U U a&®a& U¯ ]I; gÏ���e R5=K<8A= U U U U U U U U U U U U U U U U U U U U U U U U U a&²a& U² ]I; neÐpg��gp R5=K<8A= U U U U U U U U U U U U U U U U U U U U U U U a&¶a& U¶ N;K<A:? AR K4:@? U U U U U U U U U U U U U U U U U U U U U U U U U U U U a&µa& Uµ ]I; fp no�ÑgsÒ R5=K<8A= U U U U U U U U U U U U U U U U U U U U U U U a&ba& Uc J;4:KI8=> U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a&ba& Ub 7 8?;K<8A= ?;4:KI U U U U U U U U U U U U U U U U U U U U U U U U U U U U a®»a& Ua»Y;KF? 4=@ ?51@;KF? U U U U U U U U U U U U U U U U U U U U U U U U U a®®a& Uaa96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a®®
§¼ �¥Í } �� xª ¸} �x�� §¼Áa® Ua ±=5D ;:4<;@ <2S;? U U U U U U U U U U U U U U U U U U U U U U U U U U a®²a® U& e� n� s� ?<4<;D ;=< U U U U U U U U U U U U U U U U U U U U U U U U U U U a®¶a® U® Y;KF? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a®ca® U¯ C=A<I;: KA=?<:5K<A: U U U U U U U U U U U U U U U U U U U U U U U U U a®b



��� �¾� �� Q88

a® U² ÑgsÒ D;D1;: R5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U a®ba® U¶ JI5Ó 8=> U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¯»a® Uµ JA:<8=> U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¯ aa® Uc J51@;KF? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¯&a® Ub JI5Ó 8=> 4=@ @;468=> U U U U U U U U U U U U U U U U U U U U U U U U U a¯&a® Ua»¹ ;:>;?A:< U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¯®a® Uaa96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¯²
§¿ |�z��}� zy� �yÔz��zy�� §¿Æa¯ Ua 3:8Q4<; @4<4 4=@ K64??;? U U U U U U U U U U U U U U U U U U U U U U U a¯ µa¯ U& Z I4< 8? 4 K64??­ U U U U U U U U U U U U U U U U U U U U U U U U U U U a¯ca¯ U® VADS6;T =5D1;:? U U U U U U U U U U U U U U U U U U U U U U U U U U a¯ba¯ U¯ CKK;??A: R5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U a² aa¯ U² `5<S5< U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a²&a¯ U¶ C R5=K<8A= A= Îtmf�gÕ =5D1;:? U U U U U U U U U U U U U U U U U U a²®a¯ Uµ C=A<I;: R5=K<8A= A= Îtmf�gÕ =5D1;:? U U U U U U U U U U U U U U U a²®a¯ Uc P=Q4:84=<? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a²¯a¯ Ub 3:;KA=@8<8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a²²a¯ Ua»3:8Q4<; R5=K<8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U U a²µa¯ Uaa96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a²c
§Á �¥Í } �Öx��}y�}� £�x«�z¬ ¬ �y« §ÁÂa² Ua 3:A>:4DD 8=> 64=>54>;? 4=@ ?<26;? U U U U U U U U U U U U U U U U U a²ba² U& ¹;D1;: 4=@ =A=D;D1;: R5=K<8A=? U U U U U U U U U U U U U U U U U a¶»a² U® ]I; K5::;=< A1X ;K< U U U U U U U U U U U U U U U U U U U U U U U U U U a¶»a² U¯ VADS6;T =5D1;:? U U U U U U U U U U U U U U U U U U U U U U U U U U a¶»a² U² C R5=K<8A= A= Îtmf�gÕ =5D1;:? U U U U U U U U U U U U U U U U U U a¶ aa² U¶ C=A<I;: R5=K<8A= A= Îtmf�gÕ =5D1;:? U U U U U U U U U U U U U U U a¶&a² Uµ C DA@8´;: U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¶®a² Uc `S;:4<A: AQ;:6A4@8=> 4=@ ×× U U U U U U U U U U U U U U U U U U U U a¶¯a² Ub ]I; Ø AS;:4<A: U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¶¯a² Ua»P=QAF8=> A=; D ;D1;: R5=K<8A= R:AD 4=A<I;: U U U U U U U U U U U U a¶²a² Uaa`@@8<8;? 4=@ ;::A:? U U U U U U U U U U U U U U U U U U U U U U U U U U a¶¶a² Ua&P=I;:8<4=K; U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¶¶a² Ua®¹;??4>; K64?? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¶µa² Ua¯`1X ;K<[A:8;=<;@ @;?8>= U U U U U U U U U U U U U U U U U U U U U U U U a¶ba² Ua²96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U a¶b
§Ã �x�y�}�� zy� Ù }ª}�}y }� §Æ§a¶ Ua Z I4< 4:; SA8=<;:? 4=@ :;R;:;=K;?­ U U U U U U U U U U U U U U U U U aµ aa¶ U& Y;K64:8=> SA8=<;:? 4=@ :;R;:;=K;? U U U U U U U U U U U U U U U U U U aµ&a¶ U® ]I; \4@@:;?? AR\ AS ;:4<A: U U U U U U U U U U U U U U U U U U U U U U aµ&a¶ U¯ C??8>=8=> SA8=<;:? 4=@ :;R;:;=K;? U U U U U U U U U U U U U U U U U U aµ®a¶ U² ]I; À566 SA8=<;: U U U U U U U U U U U U U U U U U U U U U U U U U U U aµ²a¶ U¶ Y2=4D 8K ¹ ;DA:2 C66A K4<8A= U U U U U U U U U U U U U U U U U U U U aµ¶a¶ Uµ °;<5:=8=> SA8=<;:? 4=@uA: :;R;:;=K;? R:AD R5=K<8A=? U U U U U U U aµµ



Q888 ��� �¾� ��

a¶ Uc 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U aµc
§Æ ¨}¬ £�z�}� §ÆÂ

aµ Ua J2=<4T RA: ];DS64<;? U U U U U U U U U U U U U U U U U U U U U U U U U aµb
aµ U& ];DS64<;? 4=@ V64??;? U U U U U U U U U U U U U U U U U U U U U U U U ac»
aµ U® ]I; 3 8<R466? AR ];DS64<;? U U U U U U U U U U U U U U U U U U U U U U ac a
aµ U¯ 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ac a

§È ¦�yÚ}� ����� §È¼
ac Ua °;R;:;=K;? 8= A1X ;K<? U U U U U U U U U U U U U U U U U U U U U U U U U ac®
ac U& °;Q;=>; AR <I; Ûthg U U U U U U U U U U U U U U U U U U U U U U U U U ac®
ac U® ^8?<? 4? KA66;K<8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U ac²
ac U¯ ^8?<? 4=@ :;K5:?8A= U U U U U U U U U U U U U U U U U U U U U U U U U U acµ
ac U² P=´=8<; 68?<? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U acc
ac U¶ ]I; R5=@4D ;=<46 4D18>58<2 <I;A:;D U U U U U U U U U U U U U U U U acc
ac Uµ `1X ;K< D ;<IA@? RA: =A@;? U U U U U U U U U U U U U U U U U U U U U U acb
ac Uc ¹A@8R28=> 68?<? U U U U U U U U U U U U U U U U U U U U U U U U U U U U ab»
ac Ub Z:4SS;:? 4=@ I;6S ;:? U U U U U U U U U U U U U U U U U U U U U U U U ab a
ac Ua»]I; Ü noÒghÜ ne� K64?? U U U U U U U U U U U U U U U U U U U U U U U U ab&
ac UaaP=Q4:84=<? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ab®
ac Ua&96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U ab®

§Â ¢�z Ú� §ÂÁ
ab Ua C1?<:4K< @4<4 <2S;? U U U U U U U U U U U U U U U U U U U U U U U U U ab²
ab U& ]I; J<4KF CY] U U U U U U U U U U U U U U U U U U U U U U U U U U U U ab¶
ab U® ]I; S?<4KF V64?? U U U U U U U U U U U U U U U U U U U U U U U U U U U ab¶
ab U¯ 3A?<´T ;TS:;??8A=? U U U U U U U U U U U U U U U U U U U U U U U U U U abc
ab U² 34:?8=> U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U abc
ab U¶ PDS6;D ;=<8=> CY]? U U U U U U U U U U U U U U U U U U U U U U U U U &»»
ab Uµ C::42 8DS6;D ;=<4<8A= AR <I; J<4KF CY] U U U U U U U U U U U U U U &» a
ab Uc °;?8Å8=> 4::42? U U U U U U U U U U U U U U U U U U U U U U U U U U U U &»&
ab Ub 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &»¯

·Ì Ý�}�}� zy� ���x���© Ý�}�}� ·ÌÁ
&» Ua ]I; Þ5;5; CY] U U U U U U U U U U U U U U U U U U U U U U U U U U U &»¶
&» U& N;=;;: U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &»µ
&» U® ^8=F;@ d5;5; U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &»c
&» U¯ V8:K564: 15ß;: U U U U U U U U U U U U U U U U U U U U U U U U U U U U & a»
&» U² 3:8A:8<2 Þ5;5; U U U U U U U U U U U U U U U U U U U U U U U U U U U U U & a®
&» U¶ C::42 8DS6;D ;=<4<8A= AR 3:8A:8<2 d5;5; U U U U U U U U U U U U U U & a¯
&» Uµ ]I; Ðt�Çgp K64?? U U U U U U U U U U U U U U U U U U U U U U U U U U U & a²
&» Uc 96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U & aµ



��� �¾� �� 8T

·§ ¨�}}� ·§Â&aUa C <:;; =A@; U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U & ab&aU& 7586@8=> <:;;? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U && a&aU® ]:4Q;:?8=> <:;;? U U U U U U U U U U U U U U U U U U U U U U U U U U U U && a&aU¯ ±TS:;??8A= <:;;? U U U U U U U U U U U U U U U U U U U U U U U U U U U &&&&aU² ]:4Q;:?46 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &&®&aU¶ ±=K4S?564<8A= U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &&¯&aUµ Y;´=8=> 4= 41?<:4K< K64?? U U U U U U U U U U U U U U U U U U U U U U &&²&aUc PDS6;D ;=<8=> 4= 41?<:4K< K64?? U U U U U U U U U U U U U U U U U U U &&²&aUb C::42 8DS6;D ;=<4<8A= AR <:;;? U U U U U U U U U U U U U U U U U U U U &&¶&aUa»]I; àgs�tp K64?? U U U U U U U U U U U U U U U U U U U U U U U U U U U &®»&aUaa]I; á�gp��tp K64?? U U U U U U U U U U U U U U U U U U U U U U U U U U &® a&aUa&96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &®&
·· � }z£ ·¼¼&& Ua ]I; H;4S U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &®®&& U& 3;:RA:D 4=K; 4=462?8? U U U U U U U U U U U U U U U U U U U U U U U U U &®¯&& U® C=462?8? AR D;:>;?A:< U U U U U U U U U U U U U U U U U U U U U U U U &®¶&& U¯ `Q;:I;4@ U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &®µ&& U² 3:8A:8<2 d5;5; 8DS6;D ;=<4<8A=? U U U U U U U U U U U U U U U U U U U &®c&& U¶ Y;´=8<8A= AR 4 H;4S U U U U U U U U U U U U U U U U U U U U U U U U U &®b&& Uµ H;4S �}¬ xÔ} U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¯ a&& Uc H;4S no egp� U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¯&&& Ub 3;:RA:D 4=K; AR I;4S? U U U U U U U U U U U U U U U U U U U U U U U U U &¯®&& Ua»H;4S?A:< U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¯¯&& Uaa96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¯²
·¼ ½ ��} Äy£��â���£�� zy� £¬ z��� }� ·¿Æ&® Ua J<:;4D ? U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¯ µ&® U& ³86; 8=S5< U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¯c&® U® ³86; A5<S5< U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¯b&® U¯ 34:?8=> 8=S5< U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &²»&® U² 34:?8=> =5D1;:? U U U U U U U U U U U U U U U U U U U U U U U U U U U &²&&® U¶ ]I; ãg� @4<4 ?<:5K<5:; U U U U U U U U U U U U U U U U U U U U U U U U &²®&® Uµ fm ��p nÕ U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &²¶&® Uc C @8?<4=K; D 4<:8T U U U U U U U U U U U U U U U U U U U U U U U U U U &²µ&® Ub C S:AS;: @8?<4=K; D 4<:8T U U U U U U U U U U U U U U U U U U U U U U &²c&® Ua»96A??4:2 U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¶»
ä Ý�� Ú �}ª}�}y } ªx� £  �z��}� ·Ã§C Ua S?<:8=> U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¶ aC U& SQ;K<A: U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &¶cC U® SD 4<:8T U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &µ aC U¯ S?<4KF U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &µ®C U² SÞ5;5; U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U U &µ¶



T ��� �¾� ��



å æ ç è é ê ë ì

í î ¤ ï ðñ ( ò * î ¤ ó + ( ô + ð õ

]I; >A46 AR <I8? 1AAF 8? <A <;4KI 2A5 <A <I8=F 68F; 4 KADS5<;: ?K8;=<8?< U P 68F;<I; G42 KADS5<;: ?K8;=<8?<? <I8=F 1;K45?; <I;2 KAD18=; ?AD ; AR <I; 1 ;?< R;4[<5:;? AR ¹ 4<I;D 4<8K? M ±=>8=;;:8=> M 4=@ À4<5:46 JK8;=K; U ^8F; D 4<I;D 4<8K84=? MKADS5<;: ?K8;=<8?<? 5?; RA:D46 64=>54>;? <A @;=A<; 8@;4? L?S ;K8´ K4662 KADS5<4[<8A=?O U ^8F; ;=>8=;;:? M <I;2 @;?8>= <I 8=>? M 4??;D168=> KADSA=;=<? 8=<A ?2?<;D ?4=@ ;Q4654<8=> <:4@;Aß? 4DA=> 46<;:=4<8Q;? U ^8F; ?K8;=<8?<? M <I;2 A1?;:Q; <I;1 ;I4Q8A: AR KADS6;T ?2?<;D ? M RA:D I2SA<I;?;? M 4=@ <;?< S:;@8K<8A=? U
]I; ?8=>6; DA?< 8DSA:<4=< ?F866 RA: 4 KADS5<;: ?K8;=<8?< 8? £�x¥ �}¬ Ö�x�Ô �y« U72 <I4< P D ;4= <I; 41868<2 <A RA:D564<; S:A1 6;D ? M <I8=F K:;4<8Q;62 41A5< ?A65[<8A=? M 4=@ ;TS:;?? 4 ?A65<8A= K6;4:62 4=@ 4KK5:4<;62U C ? 8< <5:=? A5< M <I; S:A K;??AR 6;4:= 8=> <A S:A>:4D 8? 4= ;TK;66;=< ASSA:<5=8<2 <A S:4K<8K; S:A16;D [?A6Q8=>?F866? U ]I4< ö? GI2 <I8? KI4S<;: 8? K466;@ ÷]I; G42 AR <I; S:A>:4D U\
`R KA5:?; M <I; A<I;: >A46 AR <I8? 1AAF 8? <A S:;S4:; 2A5 RA: <I; VADS5<;:JK8;=K; C3 ±T4D U Z; D 42 =A< <4F; <I; DA?< @8:;K< 4SS:A4KI <A <I4< >A46 M<IA5>I U ³A: ;T4DS6; M <I;:; 4:; =A< D4=2 ;T;:K8?;? 8= <I8? 1AAF <I4< 4:; ?8D 864:<A <I; C3 Þ5;?<8A=? U `= <I; A<I;: I4=@ M 8R 2A5 5=@;:?<4=@ <I; KA=K;S<? 8= <I 8?1AAF M 46A=> G 8<I <I; @;<486? AR S:A>:4DD 8=> 8= VWW M 2A5 G 866 I4Q; 466 <I; <AA6?2A5 =;;@ <A @A G;66 A= <I; ;T4D U

øùø ú ûüý þÿ ü �����ü�� þ�� �ü���ü��	
]I; S:A>:4DD 8=> 64=>54>; 2A5 G 866 1 ; 6;4:=8=> 8? VWW M 1;K45?; <I4< 8? <I;64=>54>; <I; C3 ;T4D 8? 14?;@ A= M 4? AR abbc U 7;RA:; <I4< M <I; ;T4D 5?;@34?K46 U 7A<I VWW 4=@ 34?K46 4:; { �«{Ö�}Ô}� �zy«�z«}� � A<I;: I8>I[6;Q;664=>54>;? 2A5 D 8>I< I4Q; I;4:@ AR 4:; _4Q4 M V 4=@ ³`°]°CÀ U

C? 2A5 D 8>I< 8=R;: R:AD <I; =4D; ÷I8>I[6;Q;6 64=>54>; M\ <I;:; 4:; 46?A�x¡ Ö�}Ô}� �zy«�z«}� M ?AD;<8D ;? :;R;::;@ <A 4? D 4KI8=; 64=>54>; A: 4??;D16264=>54>; U ^AA?;62[?S ;4F8=> M KADS5<;:? K4= A=62 ;T;K5<; S:A>:4D ? G:8<<;= 8=6AG[6;Q;6 64=>54>;? U ]I5? M S:A>:4D ? G:8<<;= 8= 4 I8>I[6;Q;6 64=>54>; I4Q; <A1 ; <:4=?64<;@ 1;RA:; <I;2 K4= :5= U ]I8? <:4=?64<8A= <4F;? ?AD; <8D ; M GI8KI 8? 4
a



& �
���¾� 
� �
¾ ��� �� �
¾ �� �����

?D 466 @8?4@Q4=<4>; AR I8>I[6;Q;6 64=>54>;? U
75< <I; 4@Q4=<4>;? 4:; ;=A:DA5? U ³ 8:?< M 8< 8? ���� ;4?8;: <A S:A>:4D 8=4 I8>I[6;Q;6 64=>54>; � 12 ÷;4?8;:\ P D;4= <I4< <I; S:A>:4D <4F;? 6;?? <8D ; <AG:8<; M 8< ö? ?IA:<;: 4=@ ;4?8;: <A :;4@ M 4=@ 8< ö? D A:; 68F;62 <A 1; KA::;K< U J;KA=@62MI8>I[6;Q;6 64=>54>;? 4:; £ x��z¥�} M D;4=8=> <I4< <I;2 K4= :5= A= @8ß;:;=< F8=@?AR KADS5<;:? G 8<I R;G A: =A DA@8´K4<8A=? U ^AG[6;Q;6 S:A>:4D ? K4= A=62 :5= A=A=; F8=@ AR KADS5<;: M 4=@ I4Q; <A 1 ; :;G:8<<;= <A :5= A= 4=A<I;: U
Y5; <A <I;?; 4@Q4=<4>;? M 46D A?< 466 S:A>:4D ? 4:; G:8<<;= 8= I8>I[6;Q;6 64=[>54>;? U ^AG[6;Q;6 64=>54>;? 4:; A= 62 5?;@ RA: 4 R;G ?S;K846 4SS 68K4<8A=? U
]I;:; 4:; <GA G42? <A <:4=?64<; 4 S:A>:4D � �y�}�£�}��y« A:  x¬ £���y« UC= 8=<;:S:;<;: 8? 4 S:A>:4D <I4< :;4@? 4 I8>I[6;Q;6 S:A>:4D 4=@ @A;? GI4< 8<?42? U P= ;ß;K< M 8< <:4=?64<;? <I; S:A>:4D 68=;[12[68=; M 46<;:=4<;62 :;4@8=> 68=;?4=@ K4::28=> A5< KADD4=@? U

interpreter

source
code

The interpreter
reads the
source code...

... and the result
appears on
the screen.
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object
code executor

The compiler
reads the
source code...

... and generates
object code.

You execute the
program (one way
or another)...

... and the result
appears on
the screen.
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nÇ iÕ g �j kst�� ×× lÕ ne ften� nhg l ×× goh� op
]I; ;TS:;??8A= 8= S4:;=<I;?;? 8? K466;@ <I; KA=@8<8A= U PR 8< 8? <:5; M <I;= <I;?<4<;D ;=<? 8= 1:4KF;<? >;< ;T;K5<;@ U PR <I; KA=@8<8A= 8? =A< <:5; M =A<I 8=> I4S[S ;=? U

® a
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]I; KA=@8<8A= K4= KA=<48= 4=2 AR <I; stmf�p neto tfgp��tp ev
Õ ØØ i �� Õ gÏ���e iÕ }Ø i �� Õ ne ot� gÏ��� �t iÕ g i �� Õ ne qpg��gp ���o iÕ × i �� Õ ne �gee ���o iÕ gØ i �� Õ ne qpg��gp ���o tp gÏ��� �t iÕ ×Ø i �� Õ ne �gee ���o tp gÏ��� �t i

C6<IA5>I <I;?; AS ;:4<8A=? 4:; S:A14162 R4D 8684: <A 2A5 M <I; ?2=<4T VWW 5?;? 8?4 68<<6; @8ß;:;=< R:AD D 4<I;D 4<8K46 ?2D1A6? 68F; U M ÁU 4=@ Â U C KADDA= ;::A:8? <A 5?; 4 ?8=>6; Ø 8=?<;4@ AR 4 @A516; ØØ U °;D ;D1;: <I4< Ø 8? <I; 4??8>=D;=<AS;:4<A: M 4=@ ØØ 8? 4 KADS4:8?A= AS;:4<A: U C 6?A M <I;:; 8? =A ?5KI <I8=> 4? Ø×A: Øg U]I; <GA ?8@;? AR 4 KA=@8<8A= AS;:4<A: I4Q; <A 1 ; <I; ?4D ; <2S; U EA5 K4=A=62 KADS4:; no� e <A no� e 4=@ ht���ge <A ht���geU �=RA:<5=4<;62M 4< <I 8?SA8=< 2A5 K4= ö< KADS4:; ã�p noq? 4< 466 B ]I;:; 8? 4 G42 <A KADS4:; ã�p noq? M15< G; GA= ö< >;< <A 8< RA: 4 KA5S6; AR KI4S<;:? U

Q ù� � �ý���üýþ�� �À���ýþ��
C ?;KA=@ RA:D AR KA=@8<8A=46 ;T;K5<8A= 8? 46<;:=4<8Q; ;T;K5<8A= M 8= GI8KI <I;:;4:; <GA SA??81868< 8;? M 4=@ <I; KA=@8<8A= @;<;:D 8=;? GI8KI A=; >;<? ;T;K5<;@ U ]I;?2=<4T 6AAF? 68F; v

nÇ iÕ¿� ØØ �j kst�� ×× lÕ ne ghgo l ×× goh� op g�eg k
st�� ×× lÕ ne thh l ×× goh� op

PR <I; :;D 48=@;: GI;= Õ 8? @8Q8@;@ 12 & 8? Å;:A M <I;= G; F=AG <I4< Õ 8? ;Q;= M4=@ <I8? KA@; @8?S642? 4 D ;??4>; <A <I4< ;ß;K< U PR <I; KA=@8<8A= 8? R46?; M <I;?;KA=@ ?;< AR ?<4<;D ;=<? 8? ;T;K5<;@ U J8=K; <I; KA=@8<8A= D5?< 1; <:5; A: R46?; M;T4K<62 A=; AR <I; 46<;:=4<8Q;? G 866 1 ; ;T;K5<;@ UC? 4= 4?8@; M 8R 2A5 <I 8=F 2A5 D 8>I< G4=< <A KI;KF <I; S4:8<2 L;Q;==;?? A:A@@=;??O AR =5D1;:? AR<;= M 2A5 D 8>I< G4=< <A ÷G:4S\ <I8? KA@; 5S 8= 4 R5=K<8A= M4? RA 66AG ? v
htnh fp no�É�p n�i ino� Õ j knÇ iÕ¿� ØØ �j kst�� ×× lÕ ne ghgo l ×× goh� op g�eg k

st�� ×× lÕ ne thh l ×× goh� op
p
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ÀAG 2A5 I4Q; 4 R5=K<8A= =4D ;@ fp no�É�p n�i <I4< G 866 @8?S642 4= 4SS:AS:84<;D ;??4>; RA: 4=2 8=<;>;: 2A5 K4:; <A S:AQ8@; U P= m � no 2A5 GA56@ K466 <I8? R5=K<8A=4? RA 66AG ? v
fp no�É�p n�i ik�j o

C6G42? :;D;D1;: <I4< GI;= 2A5 ��� � 4 R5=K<8A= M 2A5 @A =A< I4Q; <A @;K64:; <I;<2S;? AR <I; 4:>5D ;=<? 2A5 S:AQ8@; U VWW K4= ´>5:; A5< GI4< <2S; <I;2 4:; UEA5 ?IA56@ :;?8?< <I; <;DS<4<8A= <A G:8<; <I8=>? 68F; v
no� o�m�gp Ø k� ofp no�É�p n�i ino� o�m�gp j o �� ���ÛÐ }}}

Q ùQ ¡ûüþ�� ��� þý þ��ü �ÿ
JAD;<8D ;? 2A5 G4=< <A KI;KF RA: 4 =5D1;: AR :;64<;@ KA=@8<8A=? 4=@ KIAA?; A=;AR ?;Q;:46 4K<8A=? U `=; G42 <A @A <I8? 8? 12  {z�y �y« 4 ?;:8;? AR nÇ? 4=@ g�eg? v

nÇ iÕ g �j kst�� ×× lÕ ne ften� nhg l ×× goh� op g�eg nÇ iÕ × �j kst�� ×× lÕ ne ogq�� nhg l ×× goh� op g�eg k
st�� ×× lÕ ne Ãgpt l ×× goh� op

]I;?; KI48=? K4= 1; 4? 6A=> 4? 2A5 G4=< M 46<IA5>I <I;2 K4= 1; @8� K56< <A :;4@8R <I;2 >;< A5< AR I4=@ U `=; G42 <A D 4F; <I;D ;4?8;: <A :;4@ 8? <A 5?; ?<4=@4:@8=@;=<4<8A= M 4? @;DA=?<:4<;@ 8= <I;?; ;T4DS6;? U PR 2A5 F;;S 466 <I; ?<4<;D ;=<?4=@ ?Þ58>>62[1:4K;? 68=;@ 5S M 2A5 4:; 6;?? 68F;62 <A D 4F; ?2=<4T ;::A:? 4=@ 2A5K4= ´=@ <I;D DA:; Þ58KF62 8R 2A5 @A U
Q ùc Ä�ÿý� ��� þý þ��ü �ÿ
P= 4@@8<8A= <A KI48=8=> M 2A5 K4= 46?A =;?< A=; KA=@8<8A=46 G 8<I8= 4=A<I;: U Z;KA56@ I4Q; G:8<<;= <I; S:;Q8A5? ;T4DS6; 4? v

nÇ iÕ ØØ �j kst�� ×× lÕ ne Ãgpt l ×× goh� op g�eg k
nÇ iÕ g �j kst�� ×× lÕ ne ften� nhg l ×× goh� op g�eg k

st�� ×× lÕ ne ogq�� nhg l ×× goh� op
p
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]I;:; 8? =AG 4= A5<;: KA=@8<8A=46 <I4< KA=<48=? <GA 1:4=KI;? U ]I; ´:?< 1:4=KIKA=<48=? 4 ?8DS6; A5<S5< ?<4<;D ;=< M 15< <I; ?;KA=@ 1:4=KI KA=<48= ? 4=A<I;: nÇ?<4<;D ;=< M GI8KI I4? <GA 1:4=KI;? AR 8<? AG= U ³A:<5=4<;62M <IA?; <GA 1:4=KI;?4:; 1A<I A5<S5< ?<4<;D ;=<? M 46<IA5>I <I;2 KA56@ I4Q; 1;;= KA=@8<8A=46 ?<4<;[D ;=<? 4? G;66 UÀA<8K; 4>48= <I4< 8=@;=<4<8A= I;6S? D 4F; <I; ?<:5K<5:; 4SS4:;=< M 15< =;Q[;:<I;6;?? M =;?<;@ KA=@8<8A=46? >;< @8� K5 6< <A :;4@ Q;:2 Þ58KF62U P= >;=;:46 M 8< 8?4 >AA@ 8@;4 <A 4QA8@ <I;D GI;= 2A5 K4= U`= <I; A<I;: I4=@ M <I 8? F8=@ AR y}��}� ���� ���} 8? KADDA= M 4=@ G; G 866?;; 8< 4>48= M ?A 2A5 1;<<;: >;< 5?;@ <A 8< U
Q ùs dû� Å­°ªÅ¯ ÿýüý����ý
]I; pg��po ?<4<;D ;=< 466AG ? 2A5 <A <;:D 8=4<; <I; ;T;K5<8A= AR 4 R5=K<8A= 1;RA:;2A5 :;4KI <I; ;=@ U `=; :;4?A= <A 5?; 8< 8? 8R 2A5 @;<;K< 4= ;::A: KA=@8<8A= v
f no s��hg ×m ��� r�g
htnh fp no�Ütq�p n��m iht���g Õ j knÇ iÕ ×Ø � r�j kst�� ×× lÉten� nhg o�m�gp e to�i n f�g�eg rl ×× goh� opg��po op

ht���g pge��� Ø �tq iÕ j ost�� ×× lË�g �tq tÇ Õ ne l ×× pge��� j op
]I8? @;´=;? 4 R5=K<8A= =4D ;@ fp no�Ütq�p n��m <I4< <4F;? 4 ht���g =4D ;@ Õ4? 4 S4:4D ;<;: U ]I; ´:?< <I8=> 8< @A;? 8? KI;KF GI;<I;: Õ 8? 6;?? <I4= A: ;Þ546<A Å;:A M 8= GI8KI K4?; 8< @8?S642? 4= ;::A: D ;??4>; 4=@ <I;= 5?;? pg��po <A ;T 8<<I; R5=K<8A= U ]I; \AG AR ;T;K5<8A= 8DD ;@84<;62 :;<5:=? <A <I; K466;: 4=@ <I;:;D 48=8=> 68=;? AR <I; R5=K<8A= 4:; =A< ;T;K5<;@ UP 5?;@ 4 \A4<8=>[SA8=< Q465; A= <I; :8>I< ?8@; AR <I; KA=@8<8A= 1;K45?; <I;:;8? 4 \A4<8=>[SA8=< Q4:8416; A= <I; 6;R< U°;D;D1;: <I4< 4=2 <8D ; 2A5 G4=< <A 5?; A=; 4 R5=K<8A= R:AD <I; D 4<I681:4:2M 2A5 I4Q; <A 8=K65@; <I; I;4@;: ´ 6; m ��� r� U
Q ù� Æ����ÿþ��
P D ;=<8A=;@ 8= <I; 64?< KI4S<;: <I4< 8< 8? 6;>46 RA: A=; R5=K<8A= <A K466 4=A<I;: M4=@ G; I4Q; ?;;= ?;Q;:46 ;T4DS6;? AR <I4< U P =;>6;K<;@ <A D ;=<8A= <I4< 8< 8?46?A 6;>46 RA: 4 R5=K<8A= <A K466 8<?;6R U P< D 42 =A< 1 ; A1Q8A5? GI2 <I4< 8? 4 >AA@<I 8=> M 15< 8< <5:=? A5< <A 1 ; A=; AR <I; DA?< D 4>8K46 4=@ 8=<;:;?<8=> <I 8=>? 4S:A>:4D K4= @A U
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³A: ;T4DS6; M 6AAF 4< <I; RA 66AG 8=> R5=K<8A= v
htnh st�o�ht�o ino� o j knÇ io ØØ �j kst�� ×× lÇ��e�tÇÇ }l ×× goh� op g�eg k

st�� ×× o ×× goh� ost�o�ht�o io�kj op
p
]I; =4D; AR <I; R5=K<8A= 8? st�o�ht�o 4=@ 8< <4F;? 4 ?8=>6; 8=<;>;: 4? 4 S4[:4D ;<;: U PR <I; S4:4D ;<;: 8? Å;:A M 8< A5<S5<? <I; GA:@ ÷764?<Aß U\ `<I;:G 8?; M8< A5<S5<? <I; S4:4D ;<;: 4=@ <I;= K466? 4 R5=K<8A= =4D ;@ st�o�ht�oa 8<?;6RaS4??8=> o� k 4? 4= 4:>5D ;=< UZ I4< I4SS;=? 8R G; K466 <I8? R5=K<8A= 68F; <I8? v
htnh m �no ijk

st�o�ht�o i]j op
]I; ;T;K5<8A= AR st�o�ht�o 1;>8=? G 8<I oØ] M 4=@ ?8=K; o 8? =A< Å;:A M 8< A5<S5<?<I; Q465; ® M 4=@ <I;= K466? 8<?;6R UUU

]I; ;T;K5<8A= AR st�o�ht�o 1;>8=? G 8<I oØ� M 4=@ ?8=K; o 8? =A< Å;:A M8< A5<S5<? <I; Q465; & M 4=@ <I;= K466? 8<?;6R UUU
]I; ;T;K5<8A= AR st�o�ht�o 1;>8=? G 8<I oØ kM 4=@ ?8=K; o8? =A< Å;:A M 8< A5<S5<? <I; Q465; aM 4=@ <I;= K466? 8<?;6R UUU

]I; ;T;K5<8A= AR st�o�ht�o 1;>8=? G 8<I oØ� M 4=@?8=K; o 8? Å;:A M 8< A5<S5<? <I; GA:@ ÷764?<Aß B\4=@ <I;= :;<5:=? U
]I; KA5=<@AG= <I4< >A< oØ k :;<5:=? U

]I; KA5=<@AG= <I4< >A< oØ� :;<5:=? U
]I; KA5=<@AG= <I4< >A< oØ] :;<5:=? UC=@ <I;= 2A5 ö:; 14KF 8= m �no LGI4< 4 <:8S O U JA <I; <A<46 A5<S5< 6AAF? 68F; v

]
�kÇ��e�tÇÇ }
C? 4 ?;KA=@ ;T4DS6; M 6;< ö? 6AAF 4>48= 4< <I; R5=K<8A=? og�Ü nog 4=@ ��pggÜ nog U
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htnh og�Ü nog ij kst�� ×× goh� op
htnh ��pggÜnog ij kog�Ü nog ij o og�Ü nog ij o og�Ü nog ij op
C6<IA5>I <I;?; GA:F M <I;2 GA56@ =A< 1 ; D5KI I;6S 8R P G4=<;@ <A A5<S5< &=;G 68=;? M A: a»¶ U C 1;<<;: 46<;:=4<8Q; GA56@ 1;
htnh oÜ noge ino� o j knÇ io g �j kst�� ×× goh� ooÜnoge io� kj op
p
]I8? S:A>:4D 8? ?8D 864: <A st�o�ht�o � 4? 6A=> 4? o 8? >:;4<;: <I4= Å;:A M 8<A5<S5<? A=; =;G 68=; M 4=@ <I;= K466? 8<?;6R <A A5<S5< o�k 4@@8<8A=46 =;G 68=;? U]I5? M <I; <A<46 =5D1;: AR =;G 68=;? 8? k ^ io� kj M GI8KI 5?54662 KAD ;? A5< <A:A5>I62 o U]I; S:A K;?? AR 4 R5=K<8A= K4668=> 8<?;6R 8? K466;@ �} ����xy M 4=@ ?5KI R5=K<8A=?4:; ?48@ <A 1 ; �} ����Ô} U
Q ù� È�e� þý� �����ÿþ��
P= <I; ;T4DS6;? 8= <I; S:;Q8A5? ?;K<8A= M =A<8K; <I4< ;4KI <8D ; <I; R5=K<8A=?>;< K466;@ :;K5:?8Q;62M <I; 4:>5D ;=< >;<? ?D 466;: 12 A=; M ?A ;Q;=<54662 8< >;<?<A Å;:A U Z I;= <I; 4:>5D ;=< 8? Å;:A M <I; R5=K<8A= :;<5:=? 8DD ;@84<;62M �BJ� E�J
� �� BDC �DÉ H@��HIB�@ ��� �I U ]I8? K4?;a GI;= <I; R5=K<8A= KADS6;<;? G 8<IA5<D 4F8=> 4 :;K5:?8Q; K466a 8? K466;@ <I; ¥z�}  z�} UPR 4 :;K5:?8A= =;Q;: :;4KI;? 4 14?; K4?; M 8< G 866 >A A= D 4F8=> :;K5:?8Q; K466?RA:;Q;: 4=@ <I; S:A>:4D G866 =;Q;: <;:D 8=4<; U ]I8? 8? F=AG= 4? �yµy��} �}Ö ����xy M 4=@ 8< 8? >;=;:4662 =A< KA=?8@;:;@ 4 >AA@ 8@;4 UP= DA?< S:A>:4DD 8=> ;=Q8:A=D ;=<? M 4 S:A>:4D G8<I 4= 8=´=8<; :;K5:?8A=G 866 =A< :;4662 :5= RA:;Q;: U ±Q;=<54662M ?AD ;<I8=> G 866 1:;4F 4=@ <I; S:A>:4DG866 :;SA:< 4= ;::A: U ]I8? 8? <I; ´:?< ;T4DS6; G; I4Q; ?;;= AR 4 :5=[<8D ; ;::A:L4= ;::A: <I4< @A;? =A< 4SS;4: 5=<86 2A5 :5= <I; S:A>:4D O UEA5 ?IA56@ G:8<; 4 ?D 466 S:A>:4D <I4< :;K5:?;? RA:;Q;: 4=@ :5= 8< <A ?;;GI4< I4SS;=? U
Q ù� Êýü�Ë  þü��ü� ÿ ��� �����ÿþ�� ����ýþ��ÿ
P= <I; S:;Q8A5? KI4S<;: G; 5?;@ 4 ?<4KF @84>:4D <A :;S:;?;=< <I; ?<4<; AR 4S:A>:4D @5:8=> 4 R5=K<8A= K466 U ]I; ?4D ; F8=@ AR @84>:4D K4= D 4F; 8< ;4?8;:
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<A 8=<;:S:;< 4 :;K5:?8Q; R5=K<8A= U°;D;D1;: <I4< ;Q;:2 <8D ; 4 R5=K<8A= >;<? K466;@ 8< K:;4<;? 4 =;G 8=?<4=K;<I4< KA=<48=? <I; R5=K<8A= ö? 6A K46 Q4:8416;? 4=@ S4:4D ;<;:? U]I8? ´>5:; ?IAG ? 4 ?<4KF @84>:4D RA: KA5=<@AG= M K466;@ G 8<I o Ø ] v

n: 3

n:

n:

n:

2

1

0

main

countdown

countdown

countdown

countdown

]I;:; 8? A=; 8=?<4=K; AR m � no 4=@ RA5: 8= ?<4=K;? AR st�o�ht�o M ;4KI G 8<I 4@8ß;:;=< Q465; RA: <I; S4:4D ;<;: o U ]I; 1A<<AD AR <I; ?<4KF M st�o�ht�o G 8<I
oØ� 8? <I; 14?; K4?; U P< @A;? =A< D 4F; 4 :;K5:?8Q; K466 M ?A <I;:; 4:; =A DA:;8=?<4=K;? AR st�o�ht�o U]I; 8=?<4=K; AR m � no 8? ;DS<2 1;K45?; m � no @A;? =A< I4Q; 4=2 S4:4D ;<;:?A: 6A K46 Q4:8416;? U C ? 4= ;T;:K8?; M @:4G 4 ?<4KF @84>:4D RA: oÜ nogeM 8=QAF;@G 8<I <I; S4:4D ;<;: oØ¦ U
Q ùø  t��ÿÿü�u
¬ x����� � C= AS;:4<A: <I4< GA:F? A= 8=<;>;:? 4=@ 28;6@? <I; :;D 48=@;: GI;=A=; =5D1;: 8? @8Q8@;@ 12 4=A<I;: U P= VWW 8< 8? @;=A<;@ G 8<I 4 S;:K;=<?8>= L¿ O U
 xy����xyz� � C 16A KF AR ?<4<;D ;=<? <I4< D 42 A: D 42 =A< 1; ;T;K5<;@ @;S;=@[8=> A= ?AD ; KA=@8<8A= U
 {z�y �y« � C G42 AR X A 8= 8=> ?;Q;:46 KA=@8<8A=46 ?<4<;D ;=<? 8= ?;Þ5;=K; U
y}���y« � 35<<8=> 4 KA=@8<8A=46 ?<4<;D ;=< 8= ?8@; A=; A: 1A<I 1:4=KI;? AR 4=[A<I;: KA=@8<8A=46 ?<4<;D ;=< U
�} ����xy � ]I; S:A K;?? AR K4668=> <I; ?4D ; R5=K<8A= 2A5 4:; K5::;=<62 ;T;K5<[8=> U
�yµy��} �} ����xy � C R5=K<8A= <I4< K466? 8<?;6R :;K5:?8Q;62 G 8<IA5< ;Q;:2 :;4KI[8=> <I; 14?; K4?; U ±Q;=<54662 4= 8=´=8<; :;K5:?8A= G 866 K45?; 4 :5=[<8D ;;::A: U
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c ùø Æ�ý��� �ü ���ÿ
JAD; AR <I; 1586<[8= R5=K<8A=? G; I4Q; 5?;@ M 68F; <I; D 4<I R5=K<8A=? M I4Q;S:A@5K;@ :;?56<? U ]I4< 8? M <I; ;ß;K< AR K4668=> <I; R5=K<8A= 8? <A >;=;:4<; 4 =;GQ465; M GI8KI G; 5?54662 4??8>= <A 4 Q4:8416; A: 5?; 4? S4:< AR 4= ;TS:;??8A= U ³A:;T4DS6; v

ht���g g Ø gÕf ik r�j oht���g �gnq�� Ø p�hn� e � eno i�oq�gj o
75< ?A R4: 466 <I; R5=K<8A=? G; I4Q; G:8<<;= I4Q; 1;;= Ôx�� R5=K<8A=? � <I4< 8? MR5=K<8A=? <I4< :;<5:= =A Q465; U Z I;= 2A5 K466 4 QA8@ R5=K<8A= M 8< 8? <2S8K4662 A=4 68=; 12 8<?;6R M G 8<I =A 4??8>=D ;=< v
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ø� ùøø t��ÿÿü�u
}y x�} � ]A :;S:;?;=< A=; ?;< AR Q465;? 5?8=> 4=A<I;: ?;< AR Q465;? M 12 KA=[?<:5K<8=> 4 D4SS8=> 1;<G;;= <I;D U
z¥���z � £z�z¬ }�}� � C ?;< AR S4:4D ;<;:? <I4< 4K< <A>;<I;: 4? 4 ?8=>6; S4:4D [;<;: U



a®¯ �
���¾� 
� � ~¾ ����� �� �� �¾ ���



å æ ç è é ê ë ì¢

� -� ¤¤* 0 ( ò x¤¤* ( + 0

ø� ùø õ�����üý� ýu��ÿ
P= <I; S:;Q8A5? KI4S<;: P <46F;@ 41A5< D 4SS8=>? 1 ;<G;;= :;46[GA:6@ Q465;? 68F;:4=F 4=@ ?58< M 4=@ 8=<;:=46 :;S:;?;=<4<8A=? 68F; 8=<;>;:? 4=@ ?<:8=>? U C 6<IA5>IG; K:;4<;@ 4 D 4SS8=> 1;<G;;= :4=F? 4=@ 8=<;>;:? M 4=@ 1;<G;;= ?58<? 4=@ 8=[<;>;:? M P S A8=<;@ A5< <I4< <I; D4SS8=> 8<?;6R @A;? =A< 4SS;4: 4? S4:< AR <I;S:A>:4D UCK<54662M VWW S:AQ8@;? 4 R;4<5:; K466;@ 4=@ }y�¬ }�z�}� �©£ } <I4< D 4F;?8< SA??816; <A LaO 8=K65@; 4 D 4SS8=> 4? S4:< AR <I; S:A>:4D M 4=@ L&O @;´=; <I;?;< AR Q465;? <I4< D 4F; 5S <I; D 4SS8=> U ³A: ;T4DS6; M I;:; 8? <I; @;´=8<8A= AR<I; ;=5D ;:4<;@ <2S;? ã� n� 4=@ ��oÒ v
go�m ã� n� k ÎÜ	Çã n Ñ á¶·�ÛÑã n m¸¶�Ëã n ãÉ¶Ñ¸ã p o
go�m ��oÒ k ¶Î¸Ø k n Ë�� n Ëm�¸¸ n ��	� n � áà¸ n ãá� n ã¸à¸Û n ¸ áÐmË n Û áÛ¸ nË¸Û n �¶Î� n �	¸¸Û n � áÛÐ p o
72 @;R456< M <I; ´:?< Q465; 8= <I; ;=5D;:4<;@ <2S; D 4S? <A » M <I; ?;KA=@ <A aM4=@ ?A A= U Z 8<I8= <I; ã� n� <2S; M <I; Q465; ÎÜ	Çã 8? :;S:;?;=<;@ 12 <I; 8=<;>;:» M Ñ á¶·�ÛÑã 8? :;S:;?;=<;@ 12 aM ;<K U]I; @;´=8<8A= AR ��oÒ AQ;::8@;? <I; @;R45 6< D 4SS8=> 4=@ ?S ;K8´;? <I4< ¶Î¸?IA56@ 1 ; :;S:;?;=<;@ 12 <I; 8=<;>;: aU ]I; A<I;: Q465;? RA66AG 8= <I; 5?546G42Ù =K; G; I4Q; @;´=;@ <I;?; <2S ;? M G; K4= 5?; <I;D 4=2GI;:; U ³A: ;T4DS6; M<I; 8=?<4=K; Q4:841 6;? p�oÒ 4=@ e� n� 4:; K4= 1; @;K64:;@ G 8<I <2S; ��oÒ 4=@ã� n� v
e�p� s� Î�phk
��oÒ p�oÒ oã� n� e� n� o

a®²
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Î�ph iã� n� e n ��oÒ p j op o
]I4< <I; <2S ;? AR <I; S4:4D;<;:? RA: <I; KA=?<:5K<A: I4Q; KI4=>;@ M <AA U ÀAG M<A K:;4<; 4 K4:@ M G; K4= 5?; <I; Q465;? R:AD <I; ;=5D;:4<;@ <2S; 4? 4:>5D;=<? v

Î�ph s�ph iÑ á¶·�ÛÑã n �¶Î� j o
72 KA=Q;=<8A= M <I; Q465;? 8= ;=5D;:4<;@ <2S;? I4Q; =4D ;? G 8<I 466 K4S8<466;<<;:? U ]I8? KA@; 8? D5KI K6;4:;: <I4= <I; 46<;:=4<8Q; 5?8=> 8=<;>;:? v

Î�ph s�ph ik n kkj o
7;K45?; G; F=AG <I4< <I; Q465;? 8= <I; ;=5D;:4<;@ <2S;? 4:; :;S:;?;=<;@ 4?8=<;>;:? M G; K4= 5?; <I;D 4? 8=@8K;? RA: 4 Q;K<A: U ]I;:;RA:; <I; A6@ fp no�R5=K<8A= G 866 GA:F G 8<IA5< DA@8´K4<8A= U Z; I4Q; <A D 4F; ?AD ; KI4=>;? 8=
�� n�hÑgsÒ M <IA5>I v

no� nohgÕ Ø � oÇtp iã� n� e� n� Ø ÎÜ	Çã o e� n� ×Ø ãÉ¶Ñ¸ã o e� n� Ø ã� n� ie� n�^ kjj kÇtp i��oÒ p�oÒ Ø ¶Î¸ o p�oÒ ×Ø � áÛÐ o p�oÒ Ø ��oÒ ip�oÒ^ kjj khgsÒ ýnohgÕþ re� n� Ø e� n� ohgsÒ ýnohgÕþ rp�oÒ Ø p�oÒ onohgÕ^^ op
p

P= ?AD; G42? M 5?8=> ;=5D ;:4<;@ <2S;? D 4F;? <I8? KA@; DA:; :;4@416; M 15< <I;:;8? A=; KADS68K4<8A= U J<:8K<62 ?S ;4F8=> M G; 4:; =A< 466AG;@ <A @A 4:8<ID ;<8K G 8<I;=5D;:4<;@ <2S;? M ?A e� n�^^ 8? =A< 6;>46 U `= <I; A<I;: I4=@ M 8= <I; ;TS:;??8A=
e� n�^ kM VWW 45<AD4<8K4662 KA=Q;:<? <I; ;=5D;:4<;@ <2S; <A 8=<;>;: U ]I;= G;K4= <4F; <I; :;?56< 4=@ <2S;K4?< 8< 14KF <A <I; ;=5D;:4<;@ <2S; v

e� n� Ø ã� n� ie� n�^ kj op�oÒ Ø ��oÒ ip�oÒ^ kj o
CK<54662M <I;:; 8? 4 1 ;<<;: G42 <A @A <I8?a G; K4= @;´=; <I; ^^ AS;:4<A: RA:;=5D ;:4<;@ <2S;?a 15< <I4< 8? 1 ;2A=@ <I; ?KAS; AR <I 8? 1AAF U

ø� ù� ûî ®°�ï ÿýüý����ý
P< ö? I4:@ <A D;=<8A= ;=5D ;:4<;@ <2S;? G 8<IA5< D ;=<8A=8=> e� n� s� ?<4<;D ;=<? M1 ;K45?; <I;2 AR<;= >A I4=@ 8= I4=@ U C e� n� s� ?<4<;D;=< 8? 4= 46<;:=4<8Q; <A4 KI48=;@ KA=@8<8A=46 <I4< 8? ?2=<4K<8K4662 S:;<<8;: 4=@ AR<;= DA:; ;� K8;=< U P<6AAF? 68F; <I 8? v
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e� n� s� ieim�t�j ks�eg �^ ��fgpÇtpm ��hh n� nto ij o�pg�Ò os�eg �� ��fgpÇtpm �m��� nf�ns�� nto ij o�pg�Ò ohgÇ���� �st�� ×× lá to�i Òot� �t� �t fgpÇtpm �hh n� nto �oh m��� nf�ns�� nto l ×× goh� o�pg�Ò op
]I8? e� n� s� ?<4<;D ;=< 8? ;Þ58Q46;=< <A <I; RA 66AG 8=> KI48=;@ KA=@8<8A=46 v

nÇ ieim�t� ØØ �^ �j kfgpÇtpm ��hh n� nto ij op g�eg nÇ ieim�t� ØØ �� �j kfgpÇtpm �m��� nf�ns�� nto ij op g�eg k
st�� ×× lá to�i Òot� �t� �t fgpÇtpm �hh n� nto �oh m��� nf�ns�� nto l ×× goh� op

]I; �pg�Ò ?<4<;D ;=<? 4:; =;K;??4:2 8= ;4KI 1:4=KI 8= 4 e� n� s� ?<4<;D ;=< 1 ;[K45?; A<I;:G 8?; <I; \AG AR ;T;K5<8A= ÷R466? <I:A5>I\ <A <I; =;T< K4?; U Z 8<IA5<<I; �pg�Ò ?<4<;D;=<? M <I; ?2D1A6 ^ GA56@ D4F; <I; S:A>:4D S;:RA:D 4@@8<8A= M4=@ <I;= S;:RA:D D56<8S68K4<8A= M 4=@ <I;= S:8=< <I; ;::A: D ;??4>; U `KK4?8A=4662<I 8? R;4<5:; 8? 5?;R56 M 15< DA?< AR <I; <8D ; 8< 8? 4 ?A5:K; AR ;::A:? GI;= S;AS6;RA:>;< <I; �pg�Ò ?<4<;D ;=<? U
e� n� s� ?<4<;D ;=<? GA:F G 8<I 8=<;>;:? M KI4:4K<;:? M 4=@ ;=5D;:4<;@ <2S;? U³A: ;T4DS6; M <A KA=Q;:< 4 ã� n� <A <I; KA::;?SA=@8=> ?<:8=> M G; KA56@ 5?; ?AD ;[<I 8=> 68F; v

e� n� s� ie� n� j ks�eg ÎÜ	Çã � pg��po lÎ��� el os�eg Ñ á¶·�ÛÑã � pg��po lÑ n�m tohel os�eg m¸¶�Ëã � pg��po lmg�p� el os�eg ãÉ¶Ñ¸ã � pg��po lãf�hgel ohgÇ���� � pg��po lÛt� � h��nh e� n� l op
P= <I8? K4?; G; @A= ö< =;;@ �pg�Ò ?<4<;D ;=<? 1;K45?; <I; pg��po ?<4<;D ;=<?K45?; <I; \AG AR ;T;K5<8A= <A :;<5:= <A <I; K466;: 8= ?<;4@ AR R4668=> <I:A5>I <A<I; =;T< K4?; U

P= >;=;:46 8< 8? >AA@ ?<26; <A 8=K65@; 4 hgÇ���� K4?; 8= ;Q;:2 e� n�s� ?<4<;[D ;=< M <A I4=@6; ;::A:? A: 5=;TS;K<;@ Q465;? U
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ø� ù� ¹��Ëÿ
P= <I; S:;Q8A5? KI4S<;: M G; GA:F;@ G 8<I 4 Q;K<A: AR A1X ;K<? M 15< P 46?A D;=<8A=;@<I4< 8< 8? S A??816; <A I4Q; 4= A1X ;K< <I4< KA=<48=? 4 Q;K<A: 4? 4= 8=?<4=K; Q4:8416; UP= <I 8? KI4S<;: P 4D >A8=> <A K:;4<; 4 =;G A1X ;K< M K466;@ 4 ÑgsÒ M <I4< KA=<48=?4 Q;K<A: AR Î�ph? U]I; ?<:5K<5:; @;´=8<8A= 6AAF? 68F; <I 8?
e�p� s� ÑgsÒ k

fhgs�tp×Î�phg s�phe o
ÑgsÒ ino� o j op o

ÑgsÒ ��ÑgsÒ ino� enÃgjk
fhgs�tp×Î�phg �gmf ienÃgj os�phe Ø �gmf op

]I; =4D; AR <I; 8=?<4=K; Q4:841 6; 8? s�phe <A I;6S @8?<8=>58?I <I; ÑgsÒ A1X ;K<R:AD <I; Q;K<A: AR Î�ph? <I4< 8< KA=<48=? U³A: =AG <I;:; 8? A=62 A=; KA=?<:5K<A: U P< K:;4<;? 4 6A K46 Q4:841 6; =4D ;@ �gmf MGI8KI 8< 8= 8<8468Å;? 12 8=QAF8=> <I; KA=?<:5K<A: RA: <I; fhgs�tp K64?? M S4??8=><I; ?8Å; 4? 4 S4:4D ;<;: U ]I;= 8< KAS 8;? <I; Q;K<A: R:AD �gmf 8=<A <I; 8= ?<4=K;Q4:8416; s�pheUÀAG G; K4= K:;4<; 4 @;KF AR K4:@? 68F; <I 8? v
ÑgsÒ hgsÒ i��j o

H;:; 8? 4 ?<4<; @84>:4D ?IAG 8=> GI4< 4 ÑgsÒ A1X ;K< 6AAF? 68F; v

deck cards:

]I; A1X ;K< =4D;@ hgsÒ I4? 4 ?8=>6; 8=?<4=K; Q4:8416; =4D ;@ s�pheM GI8KI8? 4 Q;K<A: AR Î�ph A1X ;K<? U ]A 4KK;?? <I; K4:@? 8= 4 @;KF G; I4Q; <A KADSA?;<I; ?2=<4T RA: 4KK;??8=> 4= 8= ?<4=K; Q4:8416; 4=@ <I; ?2=<4T RA: ?;6;K<8=> 4=;6;D ;=< R:AD 4= 4::42U ³A: ;T4DS6; M <I; ;TS:;??8A= hgsÒ rs�phe ýnþ 8? <I; 8<IK4:@ 8= <I; @;KF M 4=@ hgsÒ rs�phe ýnþ re� n� 8? 8<? ?58< U ]I; RA66AG 8=> 6AAS
Çtp ino� n Ø � o n×�� o n^^ j khgsÒ rs�phe ýnþ rfp no� ij op

@;DA=?<:4<;? IAG <A <:4Q;:?; <I; @;KF 4=@ A5<S5< ;4KI K4:@ U
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ø� ùQ ���ýû�� ���ÿý���ý��
ÀAG <I4< G; I4Q; 4 ÑgsÒ A1X ;K< M 8< GA56@ 1 ; 5?;R56 <A 8=8<8468Å; <I; K4:@? 8= 8< U³:AD <I; S:;Q8A5? KI4S<;: G; I4Q; 4 R5=K<8A= K466;@ �� n�hÑgsÒ <I4< G; KA56@5?; LG 8<I 4 R;G 4@4S<4<8A=?O M 15< 8< D 8>I< 1 ; DA:; =4<5:46 <A G:8<; 4 ?;KA=@
ÑgsÒ KA=?<:5K<A: U
ÑgsÒ ��ÑgsÒ ijk

fhgs�tp×Î�phg �gmf i��j os�phe Ø �gmf o
no� n Ø � oÇtp iã� n� e� n� Ø ÎÜ	Çã o e� n� ×Ø ãÉ¶Ñ¸ã o e� n� Ø ã� n� ie� n�^ kjj kÇtp i��oÒ p�oÒ Ø ¶Î¸ o p�oÒ ×Ø � áÛÐ o p�oÒ Ø ��oÒ ip�oÒ^ kjj ks�phe ýnþ re� n� Ø e� n� os�phe ýnþ rp�oÒ Ø p�oÒ on^^ op
p

p
ÀA<8K; IAG ?8D 864: <I8? R5=K<8A= 8? <A �� n�hÑgsÒ M ;TK;S< <I4< G; I4@ <A KI4=>;<I; ?2=<4T <A D 4F; 8< 4 KA=?<:5K<A: U ÀAG G; K4= K:;4<; 4 ?<4=@4:@ ²&[K4:@ @;KFG 8<I <I; ?8DS6; @;K64:4<8A= ÑgsÒ hgsÒ o
ø� ùc  ­�! ���!�� ����ý þ��ÿ
ÀAG <I4< G; I4Q; 4 ÑgsÒ A1X ;K< M 8< D 4F;? ?;=?; <A S5< 466 <I; R5=K<8A=? <I4<S ;:<48= <A ÑgsÒ? 8= <I; ÑgsÒ ?<:5K<5:; @;´=8<8A= U ^AAF8=> 4< <I; R5=K<8A=? G;I4Q; G:8<<;= ?A R4: M A=; A1Q8A5? K4=@8@4<; 8? fp no�ÑgsÒ LJ;K<8A= a& UµO U H;:; ö?IAG 8< 6AAF? M :;G:8<<;= 4? 4 ÑgsÒ D;D1;: R5=K<8A= v
htnh ÑgsÒ ��fp no� ij sto e� kÇtp ino� n Ø � o n × s�phe r�goq�� ij o n^^ j ks�phe ýnþ rfp no� ij op
p
C? 5?546 M G; K4= :;R;: <A <I; 8= ?<4=K; Q4:8416;? AR <I; K5::;=< A1X ;K< G 8<IA5<5?8=> @A< =A<4<8A= U³A: ?AD ; AR <I; A<I;: R5=K<8A=? M 8< 8? =A< A1Q8A5? GI;<I;: <I;2 ?IA56@ 1;D ;D1;: R5=K<8A=? AR Î�ph M D ;D1;: R5=K<8A=? AR ÑgsÒ M A: =A=D ;D1;: R5=K<8A=?<I4< <4F; Î�ph? 4=@ ÑgsÒ? 4? S4:4D ;<;:? U ³A: ;T4DS6; M <I; Q;:?8A= AR Ç noh8= <I; S:;Q8A5? KI4S<;: <4F;? 4 Î�ph 4=@ 4 ÑgsÒ 4? 4:>5D ;=<? M 15< 2A5 KA56@:;4?A=4162 D4F; 8< 4 D ;D1;: R5=K<8A= AR ;8<I;: <2S ; U C ? 4= ;T;:K8?; M :;G :8<;Ç noh 4? 4 ÑgsÒ D;D1;: R5=K<8A= <I4< <4F;? 4 Î�ph 4? 4 S4:4D ;<;: U
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Z:8<8=> Ç noh 4? 4 Î�ph D;D1;: R5=K<8A= 8? 4 68<<6; <:8KF2U H;:; ö? D2 Q;:?8A= v
no� Î�ph ��Çnoh isto e� ÑgsÒß hgsÒ j sto e� kÇtp ino� n Ø � o n × hgsÒ rs�phe r�goq�� ij o n^^ j knÇ igÏ���e ihgsÒ rs�phe ýnþ n ��� nejj pg��po n op

pg��po � k op
]I; ´:?< <:8KF 8? <I4< G; I4Q; <A 5?; <I; F;2GA:@ �� ne <A :;R;: <A <I; Î�ph <I;R5=K<8A= 8? 8=QAF;@ A= U]I; ?;KA=@ <:8KF 8? <I4< VWW @A;? =A< D 4F; 8< ;4?2 <A G:8<; ?<:5K<5:;@;´=8<8A=? <I4< :;R;: <A ;4KI A<I;: U ]I; S:A16;D 8? <I4< GI;= <I; KADS86;: 8?:;4@8=> <I; ´:?< ?<:5K<5:; @;´=8<8A= M 8< @A;?= ö< F=AG 41A5< <I; ?;KA=@ A=; 2;< U`=; ?A65<8A= 8? <A @;K64:; ÑgsÒ 1;RA:; Î�ph 4=@ <I;= @;´=; ÑgsÒ 4R<;:G4:@? v
�� hgs��pg ���� ÑgsÒ ne � e�p� s��pg n � n��t�� hgÇ no noq n�
e�p� s� ÑgsÒ o
�� ���� ��i �g s�o pgÇgp �t n� no ��g hgÇ no n� nto tÇ Î�phe�p� s� Î�phk

no� e� n� n p�oÒ o
Î�ph ij oÎ�ph ino� e n no� p j o
htnh fp no� ij sto e� o�tt� neÐpg��gp isto e� Î�phß s�j sto e� ono� Ç noh isto e� ÑgsÒß hgsÒ j sto e� op o

�� �oh ��go ���gp �g fpth nhg ��g hgÇ no n� nto tÇ ÑgsÒe�p� s� ÑgsÒ k
fhgs�tp×Î�phg s�phe o
ÑgsÒ ij oÑgsÒ ino� o j o
htnh fp no� ij sto e� ono� Ç noh isto e� Î�phß s�phj sto e� op o

ø� ùs Êû�" þ��
³A: DA?< K4:@ >4D ;? 2A5 =;;@ <A 1; 41 6; <A ?I5Ó ; <I; @;KF � <I4< 8? M S5< <I;K4:@? 8= 4 :4=@AD A:@;: U P= J;K<8A= a» U² G; ?4G IAG <A >;=;:4<; :4=@AD=5D1;:? M 15< 8< 8? =A< A1Q8A5? IAG <A 5?; <I;D <A ?I5Ó ; 4 @;KF U
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`=; SA??81868<2 8? <A DA@;6 <I; G42 I5D 4=? ?I5Ó ; M GI8KI 8? 5?54662 12@8Q8@8=> <I; @;KF 8= <GA 4=@ <I;= :;4??;D168=> <I; @;KF 12 KIAA?8=> 46<;:=4<;62R:AD ;4KI @;KF U J8=K; I5D 4=? 5?54662 @A= ö< ?I5Ó ; S;:R;K<62M 4R<;: 41A5< µ8<;:4<8A=? <I; A:@;: AR <I; @;KF 8? S:;<<2 G;66 :4=@AD 8Å;@ U 75< 4 KADS5<;:S:A>:4D GA56@ I4Q; <I; 4==A28=> S:AS;:<2 AR @A8=> 4 S;:R;K< ?I5Ó ; ;Q;:2<8D ; M GI8KI 8? =A< :;4662 Q;:2 :4=@AD U P= R4K< M 4R<;: c S;:R;K< ?I5Ó ;? M 2A5GA56@ ´=@ <I; @;KF 14KF 8= <I; ?4D ; A:@;: 2A5 ?<4:<;@ 8= U ³A: 4 @8?K5??8A=AR <I4< K648D M ?;; ���f ������ r� neÒ n� rstm �m �p n�io�sp�nq r��m � A: @A 4 G;1?;4:KI G 8<I <I; F;2GA:@? ÷S ;:R;K< ?I5Ó ; U\C 1;<<;: ?I5Ó 8=> 46>A:8<ID 8? <A <:4Q;:?; <I; @;KF A=; K4:@ 4< 4 <8D ; M 4=@4< ;4KI 8<;:4<8A= KIAA?; <GA K4:@? 4=@ ?G4S <I;D UH;:; 8? 4= A5<68=; AR IAG <I8? 46>A:8<ID GA:F? U ]A ?F;<KI <I; S:A>:4D M P 4D5?8=> 4 KAD18=4<8A= AR VWW ?<4<;D ;=<? 4=@ ±=>68?I GA:@? <I4< 8? ?AD ;<8D ;?K466;@ £�}��x x�} v
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fp nh��g 8? 5?;@ <A S:A<;K< S4:<? AR 4 ?<:5K<5:; @;´=8<8A= U ³A: ;T4DS6; M G; KA56@I4Q; G:8<<;= <I; Î�ph @;´=8<8A= v
e�p� s� Î�phk
fp nh��g �no� e� n� n p�oÒ o

a¯µ
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f���ns �Î�ph ij oÎ�ph ino� e n no� p j o
no� qg���oÒ ij sto e� k pg��po p�oÒ o pno� qg�ã� n� ij sto e� k pg��po e� n� o p
htnh eg���oÒ ino� p j k p�oÒ Ø p o p
htnh eg�ã� n� ino� ej k e� n� Ø e o pp o

]I;:; 4:; <GA ?;K<8A=? AR <I8? @;´=8<8A= M 4 S:8Q4<; S4:< 4=@ 4 S5168K S4:< U ]I;R5=K<8A=? 4:; S5168K M GI8KI D ;4=? <I4< <I;2 K4= 1; 8=QAF;@ 12 K68;=< S:A>:4D ? U]I; 8=?<4=K; Q4:8416;? 4:; S:8Q4<; M GI8KI D ;4=? <I4< <I;2 K4= 1; :;4@ 4=@G:8<<;= A=62 12 Î�ph D ;D1;: R5=K<8A=? UP< 8? ?<866 SA??816; RA: K68;=< S:A>:4D ? <A :;4@ 4=@ G:8<; <I; 8= ?<4=K; Q4:841 6;?5?8=> <I; z  }��x� ª�y ��xy� L<I; A=;? 1;>8==8=> G 8<I qg� 4=@ eg�O U `= <I;A<I;: I4=@ M 8< 8? =AG ;4?2 <A KA=<:A6 GI8KI AS;:4<8A=? K68;=<? K4= S;:RA:D A=GI8KI 8=?<4=K; Q4:8416;? U ³A: ;T4DS6; M 8< D 8>I< 1 ; 4 >AA@ 8@;4 <A D 4F; K4:@?÷:;4@ A=62\ ?A <I4< 4R<;: <I;2 4:; KA=?<:5K<;@ M <I;2 K4==A< 1 ; KI4=>;@ U ]A @A<I4< M 466 G; I4Q; <A @A 8? :;DAQ; <I; eg� R5=K<8A=? UC=A<I;: 4@Q4=<4>; AR 5?8=> 4KK;??A: R5=K<8A=? 8? <I4< G; K4= KI4=>; <I;8=<;:=46 :;S:;?;=<4<8A=? AR K4:@? G 8<IA5< I4Q8=> <A KI4=>; 4=2 K68;=< S:A>:4D ? U
øQ ù� ú ûüý þÿ ü ��üÿÿ	
P= DA?< A1X ;K<[A:8;=<;@ S:A>:4DD 8=> 64=>54>;? M 4  �z�� 8? 4 5?;:[@;´=;@ <2S;<I4< 8=K65@;? 4 ?;< AR R5=K<8A=? U C ? G; I4Q; ?;;= M ?<:5K<5:;? 8= VWW D;;< <I;>;=;:46 @;´=8<8A= AR 4 K64?? U75< <I;:; 8? 4=A<I;: R;4<5:; 8= VWW <I4< 46?A D ;;<? <I 8? @;´=8<8A= � KA=R5?[8=>62M 8< 8? K466;@ 4 s��eeU P= VWW M 4 K64?? 8? X 5?< 4 ?<:5K<5:; GIA?; 8= ?<4=K;Q4:8416;? 4:; S:8Q4<; 12 @;R456< U ³A: ;T4DS6; M P KA56@ I4Q; G:8<<;= <I; Î�ph@;´=8<8A= v
s��ee Î�phk

no� e� n� n p�oÒ o
f���ns �Î�ph ij oÎ�ph ino� e n no� p j o

no� qg���oÒ ij sto e� k pg��po p�oÒ o pno� qg�ã� n� ij sto e� k pg��po e� n� o pno� eg���oÒ ino� p j k p�oÒ Ø p o pno� eg�ã� n� ino� ej k e� n� Ø e o pp o
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P :;S64K;@ <I; GA:@ e�p� s� G 8<I <I; GA:@ s��ee 4=@ :;DAQ;@ <I; fp nh��g �641 ;6 U ]I8? :;?56< AR <I; <GA @;´=8<8A=? 8? ;T4K<62 <I; ?4D ; U
P= R4K< M 4=2<I8=> <I4< K4= 1; G:8<<;= 4? 4 e�p� s� K4= 46?A 1; G:8<<;= 4? 4

s��eeM X 5 ?< 12 4@@8=> A: :;DAQ8=> 641;6? U ]I;:; 8? =A :;46 :;4?A= <A KIAA?; A=;AQ;: <I; A<I;: M ;TK;S< <I4< 4? 4 ?<268?<8K KIA8K; M D A?< VWW S:A>:4DD;:? 5?;
s��eeU

C 6?A M 8< 8? KADDA= <A :;R;: <A 466 5?;:[@;´=;@ <2S;? 8= VWW 4? ÷K64??;? M\:;>4:@6;?? AR GI;<I;: <I;2 4:; @;´=;@ 4? 4 e�p� s� A: 4 s��eeU

øQ ù� ¡�����À ���!��ÿ
C? 4 :5==8=> ;T4DS6; RA: <I; :;?< AR <I8? KI4S<;: G; G 866 KA=?8@;: 4 K64?? @;R[8= 8<8A= RA: KADS6;T =5D1;:? U VADS6;T =5D1;:? 4:; 5?;R56 RA: D 4=2 1:4=KI;?AR D 4<I;D 4<8K? 4=@ ;=>8=;;:8=> M 4=@ D 4=2 KADS5<4<8A=? 4:; S ;:RA:D;@ 5?8=>KADS6;T 4:8<ID ;<8K U C KADS6;T =5D1;: 8? <I; ?5D AR 4 :;46 S4:< 4=@ 4= 8D 4>[8=4:2 S4:< M 4=@ 8? 5?54662 G:8<<;= 8= <I; RA:D ³ W Ð Ò M GI;:; ³ 8? <I; :;46 S4:< MÐ 8? <I; 8D 4>8=4:2 S4:< M 4=@ Ò :;S:;?;=<? <I; ?Þ54:; :AA< AR [ aU

]I; RA66AG 8=> 8? 4 K64?? @;´=8<8A= RA: 4 5?;:[@;´=;@ <2S; K466;@ Îtmf�gÕ v

s��ee Îtmf�gÕk
ht���g pg�� n nm �q o

f���ns �Îtmf�gÕ ij k pÎtmf�gÕ iht���g p n ht���g nj k pg�� Ø p o nm �q Ø n o pp o
7;K45?; <I8? 8? 4 s��ee @;´=8<8A= M <I; 8=?<4=K; Q4:841 6;? pg�� 4=@ nm �q 4:;S:8Q4<; M 4=@ G; I4Q; <A 8=K65@; <I; 641;6 f�� �ns � <A 466AG K68;=< KA@; <A 8=QAF;<I; KA=?<:5K<A:? U

C ? 5?546 M <I;:; 4:; <GA KA=?<:5K<A:? v A=; <4F;? =A S4:4D ;<;:? 4=@ @A;?=A<I8=> � <I; A<I;: <4F;? <GA S4:4D ;<;:? 4=@ 5?;? <I;D <A 8=8<8468Å; <I; 8= ?<4=K;Q4:8416;? U
JA R4: <I;:; 8? =A :;46 4@Q4=<4>; <A D4F8=> <I; 8=?<4=K; Q4:8416;? S:8Q4<; U^;< ö? D 4F; <I8=>? 4 68<<6; DA:; KADS68K4<;@ � <I;= <I; SA8=< D 8>I< 1 ; K6;4:;: U
]I;:; 8? 4=A<I;: KADDA= :;S:;?;=<4<8A= RA: KADS6;T =5D1;:? <I4< 8? ?AD ;[<8D ;? K466;@ ÷SA64: RA:D\ 1;K45?; 8< 8? 14?;@ A= SA64: KAA:@8=4<;? U P=?<;4@ AR?S;K8R28=> <I; :;46 S4:< 4=@ <I; 8D 4>8=4:2 S4:< AR 4 SA8=< 8= <I; KADS6;T S 64=; MSA64: KAA:@8=4<;? ?S ;K8R2 <I; @8:;K<8A= LA: 4=>6;O AR <I; SA8=< :;64<8Q; <A <I;A:8>8= M 4=@ <I; @8?<4=K; LA: D 4>=8<5@;O AR <I; SA8=< U
]I; RA66AG 8=> ´>5:; ?IAG ? <I; <GA KAA:@8=4<; ?2?<;D ? >:4SI8K4662U
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positive y

negative y

Cartesian coordinates

positive x

origin (0, 0)

negative x

Java graphical coordinates

positive y

positive x

origin (0, 0)

VADS6;T =5D1;:? 8= SA64: KAA:@8=4<;? 4:; G:8<<;= é´ $% M GI;:; é 8? <I; D 4>[=8<5@; L:4@85?O M 4=@ & 8? <I; 4=>6; 8= :4@84=? U³A:<5=4<;62M 8< 8? ;4?2 <A KA=Q;:< R:AD A=; RA:D <A 4=A<I;: U ]A >A R:ADV4:<;?84= <A SA64: M

é U Ø³X W Ð X& U 4:K<4= LÐ ²³ O
]A >A R:AD SA64: <A V4:<;?84= M

³ U é KA? &
Ð U é ?8= &

JA GI8KI :;S:;?;=<4<8A= ?IA56@ G; 5?;­ Z;66 M <I; GIA6; :;4?A= <I;:; 4:;D56<8S6; :;S:;?;=<4<8A=? 8? <I4< ?AD ; AS;:4<8A=? 4:; ;4?8;: <A S ;:RA:D 8= V4:<;[?84= KAA:@8=4<;? L68F; 4@@8<8A= O M 4=@ A<I;:? 4:; ;4?8;: 8= SA64: KAA:@8=4<;? L68F;D56<8S68K4<8A= O U `=; AS<8A= 8? <I4< G; K4= G:8<; 4 K64?? @;´=8<8A= <I4< 5?;? �EJ�:;S:;?;=<4<8A=? M 4=@ <I4< KA=Q;:<? 1 ;<G;;= <I;D 45<AD 4<8K4662M 4? =;;@;@ U
s��ee Îtmf�gÕk

ht���g pg�� n nm �q oht���g m �q n ��g�� o�tt� s�p�gen�o n ft��p o
f���ns �Îtmf�gÕ ij k s�p�gen�o Ø Ç��eg o ft��p Ø Ç��eg o p
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Îtmf�gÕ iht���g p n ht���g njk
pg�� Ø p o nm �q Ø n os�p�gen�o Ø �p�g o ft��p Ø Ç��eg op

p o
]I;:; 4:; =AG ?8T 8=?<4=K; Q4:8416;? M GI8KI D ;4=? <I4< <I8? :;S:;?;=<4<8A= G 866<4F; 5S DA:; ?S4K; <I4= ;8<I;: AR <I; A<I;:? M 15< G; G 866 ?;; <I4< 8< 8? Q;:2Q;:?4<86; U³A5: AR <I; 8= ?<4=K; Q4:8416;? 4:; ?;6R[;TS64=4<A:2U ]I;2 KA=<48= <I; :;46S4:< M <I; 8D 4>8=4:2 S4:< M <I; 4=>6; 4=@ <I; D 4>=8<5@; AR <I; KADS6;T =5D1;: U]I; A<I;: <GA Q4:841 6;? M s�p�gen�o 4=@ ft��p 4:; \4>? <I4< 8=@8K4<; GI;<I;:<I; KA::;?SA=@8=> Q465;? 4:; K5::;=<62 Q468@ U³A: ;T4DS6; M <I; @A[=A<I8=> KA=?<:5K<A: ?;<? 1A<I \4>? <A R46?; <A 8=@8K4<;<I4< <I8? A1X ;K< @A;? =A< KA=<48= 4 Q468@ KADS6;T =5D1;: L2;<O M 8= ;8<I;: :;S:;[?;=<4<8A= U

]I; ?;KA=@ KA=?<:5K<A: 5?;? <I; S4:4D ;<;:? <A 8=8<8468Å; <I; :;46 4=@ 8D 4>8[=4:2 S4:<? M 15< 8< @A;? =A< K46K5 64<; <I; D 4>=8<5@; A: 4=>6; U J;<<8=> <I; ft��p\4> <A R46?; G4:=? A<I;: R5=K<8A=? =A< <A 4KK;?? m �q A: ��g�� 5=<86 <I;2 I4Q;1;;= ?;< UÀAG 8< ?IA56@ 1 ; K6;4:;: GI2 G; =;;@ <A F;;S <I; 8= ?<4=K; Q4:8416;? S:8Q4<; UPR K68;=< S:A>:4D ? G;:; 466AG;@ 5=:;?<:8K<;@ 4KK;?? M 8< GA56@ 1 ; ;4?2 RA: <I;D<A D 4F; ;::A:? 12 :;4@8=> 5=8=8<8468Å;@ Q465;? U P= <I; =;T< R;G ?;K<8A=? M G; G 866@;Q;6AS 4KK;??A: R5=K<8A=? <I4< G 866 D 4F; <IA?; F8=@? AR D 8?<4F;? 8DSA??816; U

øQ ùQ ����ÿÿ�� ����ýþ��ÿ
72 KA=Q;=<8A= M 4KK;??A: R5=K<8A=? I4Q; =4D ;? <I4< 1;>8= G 8<I qg� 4=@ ;=@ G 8<I<I; =4D ; AR <I; 8=?<4=K; Q4:8416; <I;2 R;<KI U ]I; :;<5:= <2S; M =4<5:4662M 8? <I;<2S; AR <I; KA::;?SA=@8=> 8=?<4=K; Q4:8416; UP= <I 8? K4?; M <I; 4KK;??A: R5=K<8A=? >8Q; 5? 4= ASSA:<5=8<2 <A D 4F; ?5:; <I4<<I; Q465; AR <I; Q4:8416; 8? Q468@ 1 ;RA:; G; :;<5:= 8< U H;:; ö? GI4< qg��g�� 6AAF?68F; v
ht���g Îtmf�gÕ ��qg��g�� ijk

nÇ is�p�gen�o ØØ Ç��egj s��s����gÎ�p�gen�o ij opg��po pg�� op
PR <I; s�p�gen�o \4> 8? <:5; <I;= pg�� KA=<48=? Q468@ @4<4 M 4=@ G; K4= X5?<:;<5:= 8< U `<I;:G 8?; M G; I4Q; <A K466 s��s����gÎ�p�gen�o <A KA=Q;:< R:ADSA64: KAA:@8=4<;? <A V4:<;?84= KAA:@8=4<;? v
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htnh Îtmf�gÕ ��s��s����gÎ�p�gen�o ijk
pg�� Ø m �q � ste i��g��j onm �q Ø m �q � eno i��g��j os�p�gen�o Ø �p�g op

C??5D 8=> <I4< <I; SA64: KAA:@8=4<;? 4:; Q468@ M G; K4= K46K5 64<; <I; V4:<;?84=KAA:@8=4<;? 5?8=> <I; RA:D564? R:AD <I; S:;Q8A5? ?;K<8A= U ]I;= G; ?;< <I;
s�p�gen�o \4> M 8=@8K4<8=> <I4< pg�� 4=@ nm �q =AG KA=<48= Q468@ @4<4 UC ? 4= ;T;:K8?; M G :8<; 4 KA::;?SA=@8=> R5=K<8A= K466;@ s��s����gÉt��p 4=@<I;= G:8<; qg�·�q 4=@ qg�Ë�g�� U `=; 5=5?546 <I 8=> 41A5< <I;?; 4KK;??A:R5=K<8A=? 8? <I4< <I;2 4:; =A< sto e� M 1;K45?; 8=QAF8=> <I;D D 8>I< DA@8R2 <I;8=?<4=K; Q4:841 6;? U

øQ ùc ��ý��ý
C? 5?546 GI;= G; @;´=; 4 =;G K64?? M G; G4=< <A 1; 41 6; <A A5<S5< A1X ;K<? 8= 4I5D 4=[:;4@416; RA:D U ³A: Îtmf�gÕ A1X ;K<? M G; KA56@ 5?; <GA R5=K<8A=? v
htnh Îtmf�gÕ ��fp no�Î�p�gen�o ijk

st�� ×× qg��g�� ij ×× l ^ l ×× qg� ám �q ij ×× lnl ×× goh� op
htnh Îtmf�gÕ ��fp no�Ét��p ijk

st�� ×× qg�·�q ij ×× l g ' l ×× qg�Ë�g�� ij ×× lnl ×× goh� op
]I; =8K; <I8=> I;:; 8? <I4< G; K4= A5<S5< 4=2 Îtmf�gÕ A1X ;K< 8= ;8<I;: RA:D 4<G 8<IA5< I4Q8=> <A GA::2 41A5< <I; :;S:;?;=<4<8A= U J8=K; <I; A5<S5< R5=K<8A=?5?; <I; 4KK;??A: R5=K<8A=? M <I; S:A>:4D G866 KADS5<; 45<AD 4<8K4662 4=2 Q465;?<I4< 4:; =;;@;@ U]I; RA66AG 8=> KA@; K:;4<;? 4 Îtmf�gÕ A1X ;K< 5?8=> <I; ?;KA=@ KA=?<:5K<A: UP=8<84662M 8< 8? 8= V4:<;?84= RA:D 4< A=62U Z I;= G; 8=QAF; fp no�Î�p�gen�o 8<4KK;??;? pg�� 4=@ nm �q G 8<IA5< I4Q8=> <A @A 4=2 KA=Q;:?8A=? U

Îtmf�gÕ sk i� r� n ] r�j o
sk rfp no�Î�p�gen�o ij osk rfp no�Ét��p ij o

Z I;= G; 8=QAF; fp no�Ét��p M 4=@ fp no�Ét��p 8=QAF;? qg�·�q M <I; S:A>:4D8? RA:K;@ <A KA=Q;:< <A SA64: KAA:@8=4<;? 4=@ ?<A:; <I; :;?56<? 8= <I; 8= ?<4=K;Q4:8416;? U ]I; >AA@ =;G ? 8? <I4< G; A=62 I4Q; <A @A <I; KA=Q;:?8A= A=K; U Z I;=
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fp no�Ét��p 8=QAF;? qg�Ë�g�� M 8< G 866 ?;; <I4< <I; SA64: KAA:@8=4<;? 4:; Q468@4=@ :;<5:= ��g�� 8DD;@84<;62U]I; A5<S5< AR <I8? KA@; 8? v
� ^ ]n] r_���� g ' � rj���j¦ n
øQ ùs � ����ý þ�� �� �©âú ¬­( ���!��ÿ
C =4<5:46 AS ;:4<8A= G; D 8>I< G4=< <A S;:RA:D A= KADS6;T =5D1;:? 8? 4@@8<8A= UPR <I; =5D1;:? 4:; 8= V4:<;?84= KAA:@8=4<;? M 4@@8<8A= 8? ;4?2 v 2A5 X 5?< 4@@ <I;:;46 S4:<? <A>;<I;: 4=@ <I; 8D 4>8=4:2 S4:<? <A>;<I;: U PR <I; =5D1;:? 4:; 8=SA64: KAA:@8=4<;? M 8< 8? ;4?8;?< <A KA=Q;:< <I;D <A V4:<;?84= KAA:@8=4<;? 4=@<I;= 4@@ <I;D UC>48= M 8< 8? ;4?2 <A @;46 G 8<I <I;?; K4?;? 8R G; 5?; <I; 4KK;??A: R5=K<8A=? v
Îtmf�gÕ �hh iÎtmf�gÕß � n Îtmf�gÕß � jk

ht���g pg�� Ø � rqg��g�� ij ^ � rqg��g�� ij oht���g nm �q Ø � rqg� ám �q ij ^ � rqg� ám �q ij oÎtmf�gÕ e�m ipg�� n nm �q j opg��po e�m op
ÀA<8K; <I4< <I; 4:>5D ;=<? <A �hh 4:; =A< sto e� 1;K45?; <I;2 D 8>I< 1 ; DA@8´;@GI;= G; 8=QAF; <I; 4KK;??A:? U ]A 8=QAF; <I8? R5=K<8A= M G; GA56@ S4?? 1A<IAS;:4=@? 4? 4:>5D;=<? v

Îtmf�gÕ sk i� r� n ] r�j oÎtmf�gÕ s� i] r� n ¦ r�j o
Îtmf�gÕ e�m Ø �hh isk n s�j oe�m rfp no�Î�p�gen�o ij o

]I; A5<S5< AR <I8? S:A>:4D 8?
� ^ �n
øQ ù� ���ýû�� ����ý þ�� �� �©âú ¬­( ���!��ÿ
C=A<I;: AS ;:4<8A= G; D 8>I< G4=< 8? D56<8S 68K4<8A= U �=68F; 4@@8<8A= M D56<8S68[K4<8A= 8? ;4?2 8R <I; =5D1;:? 4:; 8= SA64: KAA:@8=4<;? 4=@ I4:@ 8R <I;2 4:; 8=V4:<;?84= KAA:@8=4<;? LG;66 M 4 68<<6; I4:@;: M 4=2G42O UP= SA64: KAA:@8=4<;? M G; K4= X5?< D56<8S 62 <I; D 4>=8<5@;? 4=@ 4@@ <I; 4=[>6;? U C ? 5?546 M G; K4= 5?; <I; 4KK;??A: R5=K<8A=? G 8<IA5< GA::28=> 41A5< <I;:;S:;?;=<4<8A= AR <I; A1X ;K<? U
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�gmf���g ×s��ee Ë�É¸É¶�¶·Ë¸�g

Ë�É¸É¶�¶·¸Ë¸� ne �� e� ��g �p� n�p�pi �ifgf�p�m g�gp o�m g ����
it� ��o� �t � eg no it�p Ç�o s� nto r Üg� �e e�i it� ��o� �t spg��g �e��f Ç�o s� nto ���� s�o ��oh�g m tpg ���o tog h��� �ifg rrretm g�� noq���� �ttÒ e �nÒg �� ne �

�gmf���g ×s��ee ã�·¸Ë�É¸g
htnh e��f iã�·¸Ë�É¸ ßÕ n ã�·¸Ë�É¸ ß� jk
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ã�·¸Ë�É¸ �gmf Ø � o� Ø � o� Ø �gmf op

Ë�g Ç�o s� nto it� egg ��thg �ttÒe pg���i enm n��p �t �oi t��gpe��f Ç�o s� nto n � n�� ��g h nÇÇgpgo sge �gnoq ��g �gmf���g ×s��eeã�·¸Ë�É¸g �nog �gÇtpg ��g Ç�o s� nto hgÇ no n� nto �oh ��g no e��o sgetÇ ã�·¸Ë�É¸ no ��g sthg r ¸hgpi��gpg it� �t��h otpm ���i oggh �t��hg ��g o�m g tp s��ee tÇ ��g h����ifg ���� it� �pg � enoq n it� ot�
pgf��sg � n�� ��g �p� n�p�pi o�m g ���� it� � egh no ��g �gmf���g×s��ee ã�·¸Ë�É¸g r �tp gÕ�mf�g n nÇ it� ��h lã	É¸�Ñ	É¸�Ë�É¸ l
no e�g�h tÇ lã�·¸Ë�É¸ nl ��g sthg �t��h �ttÒ etm g�� noq �nÒg �� ne �

�gmf���g ×s��ee ã	É¸�Ñ	É¸�Ë�É¸g
htnh e��f iã	É¸�Ñ	É¸�Ë�É¸ ßÕ n ã	É¸�Ñ	É¸�Ë�É¸ ßi jk ã	É¸�Ñ	É¸�Ë�É¸ �gmf Ø Õ oÕ Ø i oi Ø �gmf op
¶ e it� s�o egg n it� s�o � eg ����ghgp ���g� it� � ne� Çtp ��g�gmf���g �ifgf�p�m g�gp n �e �toq �e n� ne ot� � pgegphgh �tph ráÇ it� ��o� �t ��hg m tpg ���o tog �gmf���g �ifgf�p�m g�gp n ��go��g eio��Õ �t��h �g �

�gmf���g ×s��ee ã�·¸Ë�É¸ k n s��ee ã�·¸Ë�É¸� n rrrg

ø� ù� d����üý�ÿ ü� ¡�üÿÿ�ÿ
�gmf���ge }no s��eegeÜg� �e e�i ���� p���gp ���o spg�� noq � f�oi �n���g �gmf���ghÇ�o s� nto n it� �t��h p���gp � eg �gmf���ge no � s��ee n et ������g s��ee m �i ��oh�g m tpg ���o tog h����ifg r áÇ it� �hg ot� nsgh nfm ��p nÕ �oh fhgs�tp �pg �t�� ���g �t ��oh�g spg�� noq m ��p nsge�oh hgs�tp e tÇ no� n ht���g n �oh g� s r Ë� ne ne �gs�� eg ��gpgne � �nog n �gmf���g ×s��ee ã�·¸Ë�É¸g no ��g �nog fpgsgh noq ��ghgs��p�� nto tÇ ��g s��ee r �� e� ��Òg � �ttÒ �

�gmf���g ×s��ee ã�·¸Ë�É¸g




 º�� � �
¾ � � ������ �� �¾�����¾� ac a

s��ee fm ��p nÕ k
rrrrrrrrrp o
áÇ it� ��o� �t hgs��pg � Ç�o s� nto ���� � n�� pg��poit�p �ifgf�p�m g�gp ��go pgf��sg ��g pg��po �ifg � n�� it�p�ifgf�p�m g�gp o�m g r

�gmf���g ×s��ee ã�·¸Ë�É¸gã�·¸Ë�É¸ fp no���o s� nto ij o

ø� ù� dû� » þý �ü ��ÿ �� d����üý�ÿ
�Ò n et ot� it� fpt����i �� noÒ ���� �gmf���ge �pg ��g stt�ge��� noq e no ��g �tp�h r Ë�gpg ne �t�ghgp n ��g ��� �tt Ç�m n�n�pfpt��gm tÇ qg�� noq ��g �s���� sthg �t �tpÒ r Ë�g �gmf���gh�efgs� e tÇ it�p Ç�o s� nto � n�� to�i �tpÒ nÇ ��g �ifg ���� it��pg � enoq ��pg�hi ��e ��g sto e�p� s�tpe n tfgp��tp e n �oh g� s rhgÇnogh r �tp gÕ�mf�g n nÇ it� �gpg �t � eg ��g ^Ø tfgp��tp � n��
it�p �ifgf�p�m�gp �
ã�·¸Ë�É¸ ^Ø Õ o
mt�ghgp n nÇ ��g h����ifg n s��ee n tp e�p� s� ���� it� � egã�·¸Ë�É¸ �t pgfpgego� htge ot� ��hg � ^Ø tfgp��tp hgÇ nogh n ��go��g stmf n�gp n efgsnÇ ns���i n ��g �noÒgp � n�� q nhg it� �o gpptp �ohit�p e��p� �tenoq ��np r Ñto �� �tppi n �� ne ne ��� � f�p� tÇ ��getm g� nm ge eggm noq�i h nÇÇ ns��� fptsgee tÇ qg�� noq �gmf���ge �oh��g �nÒg �t �tpÒ r m�hg Ç�o r

ø� ùQ t��ÿÿü�u
�}¬ £�z�}� � ¶�et Òot�o �e f�p�m g�gp nÃgh �ifge n �gmf���ge ���t�

��g fptqp�mm gp �t e�hg � nm g �oh ef�sg no et�p sg sthg �ienmf�nÇi noq sthg ��pt�q� thgp�t�h noq Ç�o s� nto e � n�� �o�p� n�p�pi �ifgf�p�m g�gp r
�©£ }£z�z¬ }�}� � Ë�g �ifgf�p�m g�gp ne ��g �p� n�p�pi ���g� tp o�m g���� it� � eg no it�p �gmf���g �t pgfpgego� ��g h�p nt� eh����ifge n e�p� s� e n tp s��eege r
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ø� ùø Æ��������ÿ þ� �!� ��ýÿ
�og tÇ ��g m tpg no�gpge� noq Ï���n� nge tÇ �o t��gs� ne ���� �ot��gs� s�o sto��no � pgÇgpgo sg �t �ot��gp t��gs� tÇ ��g e�m g�ifg r Ë�gpg ne � stmm to h��� e�p� s��pg n ��g ���� n ���� ��Òge�hh�o��qg tÇ �� ne Çg���pg rÜ ne� e �pg m �hg �f tÇ yx�}� n ��gpg g�s� othg sto��no e � ftno�gptp pgÇgpgo sg �t ��g ogÕ� othg no ��g �ne� r áo �hh n� nto n g�s�
othg � e����i sto��no e � �o n� tÇ h��� s���gh ��g  z�«x r áo t�pÇ npe� gÕ�mf�g n ��g s�pqt � n�� �g � enoq�g no�gqgp n ��� ���gp �g� n�� �p n�g � «}y}��  �ne� ���� s�o sto��no t��gs� e tÇ �oi �ifg r
ø� ù� Æ������ �� ýû� 6©¨­
¶ e � e��� ��go �g �p n�g � og� s��ee n �g ��� e��p� � n�� ��g no e��o sg
h�p n���ge n tog tp ��t sto e�p� s�tp e �oh �tã�p noq et ���� �g s�o�ge� ��g ��ens m gs��o nem tÇ spg�� noq �oh h nef��i noq ��g og� �ifg r
e�p� s� Ûthg k

f���ns �
no� s�pqt oÛthg� ogÕ� o
Ûthg ij ks�pqt Ø � oogÕ� Ø o��� op

ac®
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Ûthg ino� Î�pqt n Ûthg ÛgÕ� j ks�pqt Ø Î�pqt oogÕ� Ø ÛgÕ� op
f e�p noq �tã�p noq ij kf e�p noq e oÇtp io o o o�Ø k�je Ø s��p io¿ k� ^ �� �j ^ e opg��po e op

p
Ë�g hgs��p�� nto e tÇ ��g no e��o sg h�p n���ge Çt��t� o���p���i Çptm��g efgsnÇ ns�� nto n �oh ��g pge� Çt��t� e m gs��o ns���i Çptm ��gno e��o sg h�p n���ge r Ë�g gÕfpgeento s�pqt ^ ll ne �o ��Ò��ph ���
sto sneg ��i �t stohgp� �o no�gqgp �t � ã�p noq rËt �ge� ��g nmf�gm go��� nto et Ç�p n �g �t��h f�� etm g�� noq �nÒg�� ne no m �no �

Ûthg othg Ø og� Ûthg ik n o���j ost�� ×× othg rs�pqt o
Ë�g pge��� ne enmf�i
k

Ët m �Òg n� no�gpge� noq n �g oggh � �ne� � n�� m tpg ���o togothg }
Ûthg othg k Ø og� Ûthg ik n o���j oÛthg othg� Ø og� Ûthg i� n o���j oÛthg othg] Ø og� Ûthg i] n o���j o

Ë� ne sthg spg��ge ��pgg othge n ��� �g hto �� ��hg � �ne� ig�
�gs�� eg ��g othge �pg ot� ��yÚ}� r Ë�g e���g h n�qp�m �ttÒ e �nÒg�� ne �

1 2 3

node1

next:

cargo:

next:

cargo:

node3

next:

cargo:

node2
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Ët �noÒ �f ��g othge n �g ��hg �t m �Òg ��g Ç npe� othg pgÇgp �t��g egstoh �oh ��g egstoh othg pgÇgp �t ��g �� nph r
othg k rogÕ� Ø othg� oothg� rogÕ� Ø othg] oothg] rogÕ� Ø o��� o

Ë�g pgÇgpgo sg tÇ ��g �� nph othg ne o��� n �� ns� noh ns��ge ���� n�
ne ��g goh tÇ ��g �ne� r Ût� ��g e���g h n�qp�m �ttÒ e �nÒg �

1 2 3

node1

next:

cargo:

next:

cargo:

node3

next:

cargo:

node2

Ût� �g Òot� �t� �t spg��g othge �oh �noÒ ��gm no�t �ne� e r���� m nq�� �g �gee s�g�p �� �� ne ftno� ne ��i r Ût� ���� �g �pg� �n���g m tpg Ç�m n�n�p � n�� ��g � eg tÇ ��g e�p� s� Ûthg n �g s�oot� no�pth� sg it� �t ��g t��gp e�i�g tÇ ot��� nto r Ë�g � eg tÇ ht�
ot��� nto s�o �g pgf��sgh �i ��g m tpg �g���Òot�o �g�tp gÕ�mf�g �

othg k�gogÕ� Ø othg� oothg��gogÕ� Ø othg] oothg]�gogÕ� Ø o��� o
ø� ù� Þ þÿýÿ üÿ ������ýþ��ÿ
Ë�g �� noq ���� m �Òge �ne� e � egÇ�� ne ���� ��gi �pg � ��i tÇ
�eegm��noq m��� nf�g t��gs� e no�t � enoq�g go� n�i n etm g� nm ges���gh � st��gs� nto r áo ��g gÕ�mf�g n ��g Ç np e� othg tÇ ��g �ne�
egphge �e � pgÇgpgo sg �t ��g go� npg �ne� ráÇ �g ��o� �t f�ee ��g �ne� �e � f�p�m g�gp n ��� �g ��hg �tf�ee ne � pgÇgpgo sg �t ��g Ç np e� othg r �tp gÕ�mf�g n ��g m g��thfp no�Ü ne� ��Òge � enoq�g othg �e �o �pq�m go� r ã��p� noq � n�� ��g�g�h tÇ ��g �ne� n n� fp no� e g�s� othg �o� n� n� qg� e �t ��g goh
inoh ns��gh �i ��g o��� pgÇgpgo sgj r

htnh fp no�Ü ne� iÛthg ��ne� j k
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Ûthg �othg Ø �ne� o
�� n�g iothg }Ø o���j kst�� ×× othg�gs�pqt o ×× goh� oothg Ø othg�gogÕ� op

p
Ët nohtÒg �� ne m g��th �g �� e� ��hg �t f�ee � pgÇgpgo sg �t ��gÇ npe� othg �

fp no�Ü ne� iothg kj o
áo enhg fp no�Ü ne� �g ��hg � pgÇgpgo sg �t ��g Çnp e� othg tÇ ��g�ne� n ��� ��gpg ne ot h�p n���g ���� pgÇgp e �t ��g t��gp othge r�g ��hg �t � eg ��g ogÕ� h���g Çptm g�s� othg �t qg� �t ��g ogÕ�
othg rË� ne h n�qp�m e�t� e ��g h���g tÇ �ne� �oh ��g h���ge ���� othg��Òge to �

1 2 3

next:

cargo:

next:

cargo:

next:

cargo:

node

list

Ë� ne ��i tÇ m th noq ��pt�q� � �ne� ne s���gh � ��zÔ}��z� n �� e�
�nÒg ��g enm n��p f���gpo tÇ m th noq ��pt�q� ��g g�gm go�e tÇ �o�pp�i r á� ne stmm to �t � eg � �ttf h�p n���g �nÒg othg �t pgÇgp �tg�s� tÇ ��g othge no ��g �ne� no e� ssgeento rË�g t��f�� tÇ �� ne m g��th ne
k�]
Çi stohgo� nto n �ne� e �pg fp no�gh no f�pgo��gege � n�� stmm �e�g��ggo ��g g�gm go� e n �e no ik n � n ]j r ¶e �o gÕgp sneg n m th nÇifp no�Ü ne� et ���� n� qgogp��ge t��f�� no �� ne Çtpm �� r
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¶ e �ot��gp gÕgp sneg n pg�p n�g fp no�Ü ne� � enoq � Çtp �ttfno e�g�h tÇ � �� n�g �ttf r
ø� ùQ Þ þÿýÿ ü� �����ÿþ��
�gs�p ento �oh �ne� e qt �tqg��gp �nÒg Ç�h� �g�o e �oh � o nsgÎ� n�o� n r �tp gÕ�mf�g n �gpg ne � pgs�p enhg ��qtp n��m Çtp fp no� noq� �ne� ��sÒ��phe �

k r ãgf�p��g ��g �ne� no�t ��t f ngsge � ��g Ç np e� othg is���gh��g �g�h j �oh ��g pge� is���gh ��g ��n�j r
� r Ép no� ��g ��n� ��sÒ��phe r
] r Ép no� ��g �g�h r
�Ç st�p eg n ã�gf � n ��g pgs�penhg s��� n �ee�m ge ���� �g ��hg� ��i tÇ fp no� noq � �ne� ��sÒ��phe r Ç�� 78 �g �ee�m g ���� ��gpgs�p enhg s��� �tpÒ e�����g �g�f tÇ Ç�n�������go �g s�o stoh no sgt�peg�hge ���� �� ne ��qtp n��m �tpÒ e r¶�� �g oggh ne � ��eg s�eg n �oh � ��i tÇ fpth noq ���� Çtp �oi�ne� �g � n�� ghgo�����i qg� �t ��g ��eg s�eg r ¶ o���p�� s�tnsgÇtp ��g ��eg s�eg ne � �ne� � n�� � enoq�g g�gm go� n ��� �o ghgo�g��gp s�tnsg ne ��g gmf�i �ne� n pgfpgego�gh �i o��� r
fp no�Ç�sÒ��ph iÛthg ��ne� j knÇ i�ne� ØØ o���j pg��po o

Ûthg ��g�h Ø �ne� oÛthg ���n� Ø �ne��gogÕ� o
fp no�Ç�sÒ��ph i��n�j ost�� ×× �g�h�gs�pqt op

Ë�g Ç np e� �nog ��oh�ge ��g ��eg s�eg �i htnoq ot�� noq r Ë�g ogÕ���t �noge ef�n� ��g �ne� no�t �g�h �oh ��n� r Ë�g ��e� ��t �nogefp no� ��g �ne� r�g nohtÒg �� ne m g��th gÕ�s��i �e �g nohtÒgh fp no�Ü ne� �
fp no�Ç�sÒ��ph iothg kj o

Ë�g pge��� ne � ��sÒ��phe �ne� rÎ�o �g fpthg ���� �� ne m g��th � n�� ����i e �gpm no��g| áo t��gp�tphe n � n�� n� ����i e pg�s� ��g ��eg s�eg| áo Ç�s� n ��g �o e�gpne ot r Ë�gpg �pg etm g �ne� e ���� � n�� m �Òg �� ne m g��th sp�e� r
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ø� ùc È�e� þý� �þÿýÿ
Ë�gpg ne ot�� noq �t fpghgo� � othg Çptm pgÇgpp noq ��sÒ �t �og�p�ngp othg no ��g �ne� n no s��hnoq n�eg�Ç r �tp gÕ�mf�g n �� neÇ nq�pg e�t� e � �ne� � n�� ��t othge n tog tÇ �� ns� pgÇgp e �tn� eg�Ç r

1 2

next:

cargo:

next:

cargo:

list

áÇ �g nohtÒg fp no�Ü ne� to �� ne �ne� n n� � n�� �ttf Çtpghgp r áÇ�g nohtÒg fp no�Ç�sÒ��ph n� � n�� pgs�p eg noÇ no n�g�i r Ë� ne etp� tÇ
�g��h ntp m �Òge noÇ no n�g �ne�e hnÇÇ ns��� �t �tpÒ � n�� rÛghgp��g�gee n ��gi �pg tss�ento���i � egÇ�� r �tp gÕ�mf�g n �gm nq�� pgfpgego� � o�m�gp �e � �ne� tÇ h nq n� e �oh � eg �o noÇ no n�g�ne� �t pgfpgego� � pgfg�� noq Çp�s� nto r�gq�ph�gee n n� ne fpt��gm �� ns ���� �g s�oot� fpthg ����
fp no�Ü ne� �oh fp no�Ç�sÒ��ph �gpm no��g r Ë�g �ge� �g s�o ht ne��g �ift��g� ns�� e���gm go� n ))áÇ ��g �ne� sto��no e ot �ttf e n ��go��geg m g��the � n�� �gpm no��g r�� Ë� ne etp� tÇ s��nm ne s���gh �£�} xy����xy r á� nmftege � sto e�p�no� to tog tÇ ��g f�p�m g�gp e�oh hgesp n�ge ��g �g��h ntp tÇ ��g m g��th nÇ ��g sto e�p�no� nee�� neÇ ngh r �g � n�� egg m tpg gÕ�mf�ge etto r

ø� ùs dû� ��� ü���ýü � ü�! þ�� þýu ýû�����
Ë�gpg ne � f�p� tÇ fp no�Ç�sÒ��ph ���� m nq�� ��hg p�negh �ogig�pt� �

Ûthg ��g�h Ø �ne� oÛthg ���n� Ø �ne��gogÕ� o
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¶Ç�gp ��g Ç np e� �eenqom go� n �g�h �oh �ne� ��hg ��g e�m g �ifg �oh��g e�m g h���g r ãt ��i h nh á spg��g � og� h�p n���g|Ë�g pg�eto ne ���� ��g ��t h�p n���ge f��i h nÇÇgpgo� pt�ge r�g �� noÒ tÇ �g�h �e � pgÇgpgo sg �t � enoq�g othg n �oh �g �� noÒtÇ �ne� �e � pgÇgpgo sg �t ��g Çnp e� othg tÇ � �ne� r Ë�geg))pt�ge �� �pg ot� f�p� tÇ ��g fptqp�m o ��gi �pg no ��g m noh tÇ
��g fptqp�mm gp rË�g egstoh �eenqom go� spg��ge � og� pgÇgpgo sg �t ��g egstohothg no ��g �ne� n ��� no �� ne s�eg �g �� noÒ tÇ n� �e � �ne� r ãt nghgo ��t�q� �g�h �oh ��n� ��hg ��g e�m g �ifg n ��gi f��i h nÇÇgpgo�
pt�ge rË� ne �m� nq� n�i ne � egÇ�� n ��� n� s�o m �Òg fptqp�m e � n�� �ne� eh nÇÇ ns��� �t pg�h r á tÇ�go � eg h�p n���g o�m ge �nÒg othg �oh�ne� �t hts�m go� �t� á no�goh �t � eg � h�p n���g n �oh etm g� nm geá spg��g �hh n� nto�� h�p n���ge �t hne�m� nq���g rá st��h ��hg �p n��go fp no�Ç�sÒ��ph � n��t�� �g�h �oh ��n� n ���á �� noÒ n� m �Òge n� ��phgp �t �ohgp e��oh �

htnh fp no�Ç�sÒ��ph iÛthg ��ne� j knÇ i�ne� ØØ o���j pg��po o
fp no�Ç�sÒ��ph i�ne��gogÕ� j ost�� ×× �ne��gs�pqt op

ÜttÒ noq �� ��g ��t Ç�o s� nto s���e n �g ��hg �t pgm gm�gp ����
fp no�Ç�sÒ��ph �pg�� e n� e �pq�m go� �e � �ne� �oh fp no� �pg�� e n�e�pq�m go� �e � enoq�g t��gs� r¶���i e Òggf no m noh ��g ª�y�z¬ }y�z� z¬¥�«���© �{}x�}¬ �

¶ h�p n���g ���� pgÇgp e �t � othg m nq�� �pg�� ��g othg �e� enoq�g t��gs� tp �e ��g Ç np e� no � �ne� tÇ othge r
ø� ù� �!� ��ý ��ýû� ÿ ��� �� �ÿ
�t� m nq�� ��hg �tohgpgh ��i fp no�Ü ne� �oh fp no�Ç�sÒ��ph �pg s��eem g��the r á ��hg m �hg ��g s��nm ���� �oi�� noq ���� s�o �g htog� n�� s��ee m g��the s�o ��et �g htog � n�� t��gs� m g��the o n� �e�� e� � Ï�ge� nto tÇ �� ns� Çtpm ne s�g�ogp ráo �� ne s�eg ��gpg ne � �gq n� nm ��g pg�eto �t s�tteg s��eem g��the r á� ne �gq�� �t egoh o��� �e �o �pq�m go� �t � s��eem g��th n ��� n� ne ot� �gq�� �t nohtÒg �o t��gs� m g��th to � o���t��gs� r
Ûthg �othg Ø o��� o
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fp no�Ü ne� iothgj o �� �gq��othg rfp no�Ü ne� ij o �� Û���Étno�gp¸Õ sgf� nto
Ë� ne �nm n��� nto m �Òge n� ��Ò��ph �t �p n�g �ne��m �o nf���� noq sthgno � s�g�o n t��gs��tp ngo�gh e�i�g r ¶ �n���g ���gp �g � n�� egg ���i �t qg� �pt�oh �� ne n ��t�q� r

ø� ù� { � þ�u þ�� �þÿýÿ
��h nt� e�i tog ��i �t m thnÇi � �ne� ne �t s��oqg ��g s�pqt tÇ togto ��g othge n ��� ��g m tpg no�gpge� noq tfgp�� nto e �pg ��g toge���� �hh n pgm thg n tp pgtphgp ��g othge r¶ e �o gÕ�mf�g n �g ��� �p n�g � m g��th ���� pgm thge ��g egstohothg no ��g �ne� �oh pg��po e � pgÇgpgo sg �t ��g pgm thgh othg r

Ûthg� pgm thgãgstoh iÛthg ��ne� j kÛthg �Ç np e� Ø �ne� oÛthg �egstoh Ø �ne��gogÕ� o
�� m �Òg ��g Ç np e� othg pgÇgp �t ��g �� nphÇ np e��gogÕ� Ø egstoh�gogÕ� o
�� egf�p��g ��g egstoh othg Çptm ��g pge� tÇ ��g �ne�
egstoh�gogÕ� Ø o��� opg��po egstoh op

¶q�no n á �m � enoq �gmftp�pi h�p n���ge �t m �Òg ��g sthg m tpgpg�h���g r mgpg ne �t� �t � eg �� ne m g��th r
fp no�Ü ne� iothg kj oÛthg �pgm thgh Ø pgm thgãgstoh iothg kj ofp no�Ü ne� ipgm thghj ofp no�Ü ne� iothg kj o

Ë�g t��f�� ne
ik n � n ]j ��g tp nq no�� �ne�
i�j ��g pgm thgh othg
ik n ]j ��g m th nÇ ngh �ne�
mgpg ne � e���g h n�qp�m e�t� noq ��g gÇÇgs� tÇ �� ne tfgp�� nto r
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1 2 3

next:

cargo:

next:

cargo:

next:

cargo:

secondfirst

���� ��ffgo e nÇ �g nohtÒg �� ne m g��th �oh f�ee � �ne� � n��
to�i tog g�gm go� i� ��y«�}�xy j| ���� ��ffgo e nÇ �g f�ee ��g gmf�i�ne� �e �o �pq�m go�| áe ��gpg � fpgstoh n� nto Çtp �� ne m g��th|
ø� ù� ú�ü����ÿ ü� û��� ��ÿ
�tp etm g �ne� tfgp�� nto e n� ne � egÇ�� �t h nh nhg ��g ���tpno�t ��t m g��the r �tp gÕ�mf�g n �t fp no� � �ne� ��sÒ��pheno ��g stohgo� nto�� �ne� Çtpm �� n i] n � n kj �g s�o � eg ��gfp no�Ç�sÒ��phe m g��th �t fp no� ] n � n ��� �g oggh � egf�p��gm g��th �t fp no� ��g f�pgo��gege �oh ��g Çnp e� othg r �g ��� s���n� fp no�Ç�sÒ��phÛ nsg�i r

htnh fp no�Ç�sÒ��phÛ nsg�i iÛthg ��ne� j kst�� ×× �i�o
nÇ i�ne� }Ø o���j kÛthg ��g�h Ø �ne� oÛthg ���n� Ø �ne��gogÕ� ofp no�Ç�sÒ��ph i��n�j ost�� ×× �g�h�gs�pqt op
st�� ×× �j �op

¶q�no n n� ne � qtth nhg� �t s�gsÒ m g��the �nÒg �� ne �t egg nÇ
��gi �tpÒ � n�� efgsn�� s�ege �nÒg �o gmf�i �ne� tp � enoq�g�to r¸�eg��gpg no ��g fptqp�m n ��go �g � eg �� ne m g��th n �g� n�� nohtÒg fp no�Ç�sÒ��phÛ nsg�i h npgs��i �oh n� � n�� nohtÒgfp no�Ç�sÒ��ph to t�p �g���Ç r áo ���� ego eg n fp no�Ç�sÒ��phÛ nsg�i�s�e �e � ¡�z££ }� n �oh n� � ege fp no�Ç�sÒ��ph �e � �g�fgp r
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ø� ùø  dû� 9 ®¯!­¨9 ®û° ��üÿÿ
Ë�gpg �pg � o�m�gp tÇ e����g fpt��gm e � n�� ��g ��i �g ��hg �ggonmf�gm go� noq �ne� e r áo � pghgp e�� tÇ s�� eg �oh gÇÇgs� n á � n��fptfteg �o ���gpo�� nhg nmf�gm go��� nto Ç np e� �oh ��go gÕf��no ����
fpt��gm e n� et�hge r� npe� n �g � n�� spg��g � og� s��ee s���gh Ü noÒghÜ ne� r á� eno e��o sg h�p n���ge �pg �o no�gqgp ���� sto��no e ��g �goq�� tÇ ��g�ne� �oh � pgÇgpgo sg �t ��g Ç npe� othg no ��g �ne� r Ü noÒghÜ ne�
t��gs� e egphg �e ��oh�ge Çtp m �o nf���� noq �ne�e tÇ Ûthg t��gs� e r
s��ee Ü noÒghÜ ne� k

f���ns �no� �goq�� oÛthg� �g�h o
Ü noÒghÜne� ij k�goq�� Ø � o�g�h Ø o��� op

p o
�og o nsg �� noq ��t�� ��g Ü noÒghÜ ne� s��ee ne ���� n� q nhge � e �o���p�� f��sg �t f�� �p�ffgp Ç�o s� nto e �nÒg fp no�Ç�sÒ��phÛ nsg�i n�� ns� �g s�o m �Òg �o t��gs� m g��th no ��g Ü noÒghÜ ne� s��ee r

f���ns htnh fp no�Ç�sÒ��ph ij kst�� ×× �i�o
nÇ i�g�h }Ø o���j kÛthg ���n� Ø �g�h�gogÕ� oÛthg rfp no�Ç�sÒ��ph i��n�j ost�� ×× �g�h�gs�pqt op
st�� ×× �j �op

�� e� �t m �Òg �� noqe stoÇ� enoq n á pgo�m gh fp no�Ç�sÒ��phÛ nsg�i rÛt� ��gpg �pg ��t m g��the o�m gh fp no�Ç�sÒ��ph � tog no ��g Ûthgs��ee i��g �g�fgp j �oh tog no ��g Ü noÒghÜ ne� s��ee i��g �p�ffgp j ráo tphgp Çtp ��g �p�ffgp �t nohtÒg ��g �g�fgp n n� ��e �t nhgo� nÇi��g s��ee gÕf�nsn��i iÛthg rfp no�Ç�sÒ��phj rãt n tog tÇ ��g �gogÇ n� e tÇ ��g Ü noÒghÜ ne� s��ee ne ���� n�
fpth nhge � o nsg f��sg �t f�� �p�ffgp Ç�o s� nto e r ¶ot��gp ne ����
n� m �Òge n� g�engp �t �hh tp pgm thg ��g Çnp e� g�gm go� tÇ � �ne� r�tp gÕ�mf�g n �hh� np e� ne �o t��gs� m g��th Çtp Ü noÒghÜ ne� e o n�
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��Òge �o no� �e �o �pq�m go� �oh f��e n� �� ��g �gq noo noq tÇ ��g�ne� r
htnh �hh� np e� ino� nj kÛthg �othg Ø og� Ûthg in n �g�h j o�g�h Ø othg o�goq��^^ op

¶ e ����i e n �t s�gsÒ sthg �nÒg �� ne n� ne � qtth nhg� �t �� noÒ��t�� ��g efgsn�� s�ege r �tp gÕ�mf�g n ���� ��ffgo e nÇ ��g �ne�
ne no n� n���i gmf�i|
ø� ùøø È��ü� þü�ýÿ
ãtm g �ne� e �pg ))�g���Çtpm gh o�� t��gp e �pg ot� r �tp gÕ�mf�g nnÇ � �ne� sto��no e � �ttf n n� � n�� s�� eg m �oi tÇ t�p m g��the �tsp�e� n et �g m nq�� ��o� �t pgÏ� npg ���� �ne� e sto��no ot �ttf e r¶ot��gp pgÏ� npgm go� ne ���� ��g �goq�� h���g no ��g Ü noÒghÜ ne�
t��gs� e�t��h �g gÏ��� �t ��g �s���� o�m�gp tÇ othge no ��g �ne� r�gÏ� npgm go� e �nÒg �� ne �pg s���gh �yÔz��zy�� �gs�� eg n nhg���i n��gi e�t��h �g �p�g tÇ ghgpi t��gs� ��� ��g � nm g r ãfgsnÇi noqnoh�p n�o� e Çtp t��gs� e ne � � egÇ�� fptqp�mm noq fp�s� nsg �gs�� egn� m �Òge n� g�engp �t fpthg ��g stppgs�ogee tÇ sthg n s�gsÒ ��gno�gqp n�i tÇ h��� e�p� s��pge n �oh hg�gs� gpptpe r�og �� noq ���� ne etm g� nm ge stoÇ� enoq ��t�� noh�p n�o� e ne ������gpg �pg etm g � nm ge ��go ��gi �pg h nt���gh r �tp gÕ�mf�g n no ��gm nhh�g tÇ �hh� np e� n �Ç�gp �g ��hg �hhgh ��g othg n ��� �gÇtpg �g��hg no spgm go�gh �goq�� n ��g noh�p n�o� ne h nt���gh r Ë� ne Ò nohtÇ h nt��� nto ne �ssgf����g o no Ç�s� n n� ne tÇ�go nmfteen��g �tm thnÇi �o t��gs� � n��t�� h nt��� noq �o noh�p n�o� Çtp �� �g�e� ��n���g �� n�g r Ûtpm ���i ��g pgÏ� npgm go� ne ���� ghgpi m g��th ����
h nt���ge �o noh�p n�o� m� e� pge�tpg ��g noh�p n�o� ráÇ ��gpg ne �oi enqo nÇ ns�o� e�pg� s� tÇ sthg no �� ns� ��gnoh�p n�o� ne h nt���gh n n� ne nmftp��o� Çtp ��g stmm go�e �t m �Òg���� s�g�p n et ���� ot tfgp�� nto e �pg fgpÇtpm gh ���� hgfgoh to��g noh�p n�o� r
ø� ùø� t��ÿÿü�u
���� � ¶ h��� e�p� s��pg ���� nmf�gm go� e � st��gs� nto � enoq �egÏ�go sg tÇ �noÒgh othge r
yx�} � ¶o g�gm go� tÇ � �ne� n � e����i nmf�gm go�gh �e �o t��gs� ����

sto��no e � pgÇgpgo sg �t �ot��gp t��gs� tÇ ��g e�m g �ifg r
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 z�«x � ¶o n�gm tÇ h��� sto��nogh no � othg r
��yÚ � ¶o t��gs� pgÇgpgo sg gm�ghhgh no �o t��gs� r
«}y}��  �z�z ���� ���} � ¶ Ò noh tÇ h��� e�p� s��pg ���� s�o sto��noh��� tÇ �oi �ifg r
£�} xy����xy � ¶o �eegp� nto ���� m� e� �g �p�g no tphgp Çtp � m g��th�t �tpÒ stppgs��i r
�yÔz��zy� � ¶o �eegp� nto ���� e�t��h �g �p�g tÇ �o t��gs� �� ���� nm ge igÕ sgf� m �i�g �� n�g ��g t��gs� ne �gnoq m th nÇ ngh j r
¡�z££ }� ¬ }�{x� � ¶ m g��th ���� �s� e �e � m nhh�g�m �o �g��ggo �s���gp �oh � �g�fgp m g��th n tÇ�go tÇÇgp noq �o no�gpÇ�sg ����

ne s�g�ogp ���o ��g �g�fgp m g��th �e r
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ø� ùø �!ÿý�ü�ý  üýü ýu��ÿ
Ë�g h��� �ifge �g ��hg �ttÒgh �� et Ç�p �pg ��� sto spg�g n no ��gego eg ���� �g ��hg stmf�g�g�i efgsnÇngh �t� ��gi �pg nmf�gm go�gh r�tp gÕ�mf�g n ��g Î�ph s��ee pgfpgego� e � s�ph � enoq ��t no�gqgp e r¶ e á hnes� eegh �� ��g � nm g n ���� ne ot� ��g to�i ��i �t pgfpgego�
� s�ph o ��gpg �pg m �oi ���gpo�� nhg nmf�gm go��� nto e r¶o z¥���z � �z�z �©£ } n tp ¶ÑË n efgsnÇ nge � eg� tÇ tfgp�� nto eitp m g��thej �oh ��g egm �o� nse tÇ ��g tfgp�� nto e i���� ��gi htj��� n� htge ot� ot� efgsnÇi ��g nmf�gm go��� nto tÇ ��g tfgp�� nto e rË��� �e ���� m �Òge n� �� e�p�s� r��i ne ���� � egÇ��|

� á� enmf�nÇ nge ��g ��eÒ tÇ efgsnÇi noq �o ��qtp n��m nÇ it� s�ohgot�g ��g tfgp�� nto e it� oggh � n��t�� ��h noq �t �� noÒ ����g e�m g � nm g ��t�� �t� ��g tfgp�� nto e �pg fgpÇtpm gh r
� ãno sg ��gpg �pg � e����i m �oi ��i e �t nmf�gm go� �o ¶ÑË n n�

m nq�� �g � egÇ�� �t �p n�g �o ��qtp n��m ���� s�o �g � egh � n��
�oi tÇ ��g fteen��g nmf�gm go��� nto e r

� �g���Òot�o ¶ÑË e n �nÒg ��g ã��sÒ ¶ÑË no �� ne s��f�gp n �pgtÇ�go nmf�gm go�gh no e��oh�ph �n�p�p nge et ��gi s�o �g�p n��go to sg �oh � egh �i m �oi fptqp�mm gp e r
� Ë�g tfgp�� nto e to ¶ÑË e fpth nhg � stmm to � nq���ghg� ��oq��qgÇtp efgsnÇi noq �oh ���Ò noq ��t�� ��qtp n��m e r
��go �g ���Ò ��t�� ¶ÑË e n �g tÇ�go h ne� noq� ne� ��g sthg���� � ege ��g ¶ÑË n s���gh ��g  ��}y� sthg n Çptm ��g sthg ����

nmf�gm go� e ��g ¶ÑË n s���gh £�xÔ��}� sthg �gs�� eg n� fpth nhge �e��oh�ph eg� tÇ egph nsge r
ab²
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ø� ù� dû� Êýü�Ë �¹d
áo �� ne s��f�gp �g � n�� �ttÒ �� tog stmm to ¶ÑË n ��g e��sÒ r ¶
e��sÒ ne � st��gs� nto n m g�o noq ���� n� ne � h��� e�p� s��pg ����
sto��no e m��� nf�g g�gm go� e r ���gp st��gs� nto e �g ��hg eggono s��hg �pp�i e �oh �ne� e r¶ e á e�nh n �o ¶ÑË ne hgÇnogh �i ��g tfgp�� nto e it� s�o fgpÇtpmto n� r ã��sÒ e s�o fgpÇtpm to�i ��g Çt��t� noq tfgp�� nto e �
 xy���� �x� � Îpg��g � og� n gmf�i e��sÒ r
f� e� � ¶hh � og� n�gm �t ��g e��sÒ r
ftf � �gm thg �oh pg��po �o n�gm Çptm ��g e��sÒ r Ë�g n�gm ���� nepg��pogh ne ����i e ��g ��e� tog ���� ��e �hhgh r
gmf�i � Î�gsÒ ��g��gp ��g e��sÒ ne gmf�i r
¶ e��sÒ ne etm g� nm ge s���gh � ))��e� no n Ç np e� t�� n�� tp Ü á��

h��� e�p� s��pg n �gs�� eg ��g ��e� n�gm �hhgh ne ��g Çnp e� �t �gpgm thgh r
ø� ù� dû� �ÿýü�Ë ¡�üÿÿ
¶���t�q� �g ��hg ��g f s��eege ���� fpth nhg Çtp � s��ee s���ghf e��sÒ ���� nmf�gm go� e ��g ã��sÒ ¶ÑË r �t� e�t��h m �Òg etm ggÇÇtp� �t Òggf ��geg ��t �� noq e�����g ¶ÑË �oh ��g f s��eenmf�gm go��� nto���e�p�nq�� rË�go ��g eio��Õ Çtp sto e�p� s� noq � og� f e��sÒ ne

f e��sÒ e��sÒ o
áo n� n���i ��g e��sÒ ne gmf�i n �e �g s�o stoÇ npm � n�� ��g gmf�im g��th n �� ns� pg��po e � �tt�g�o �

st�� ×× e��sÒ rgmf�i ij o
¶ e��sÒ ne � qgogp ns h��� e�p� s��pg n �� ns� m g�o e ���� �g s�o �hh�oi �ifg tÇ n�gm �t n� r áo ��g f s��ee nmf�gm go��� nto n ��t�q� n�g s�o to�i �hh t��gs� �ifge r �tp t�p Ç npe� gÕ�mf�g n �g ��� � egÛthg t��gs�e n �e hgÇ nogh no ��g fpgh nt� e s��f�gp r Üg� �e e��p� �ispg�� noq �oh fp no� noq � e�tp� �ne� r

Ü noÒghÜne� �ne� o�ne� r�hh� np e� i]j o�ne� r�hh� np e� i�j o�ne� r�hh� np e� ikj o�ne� rfp no� ij o
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Ë�g t��f�� ne ik n � n ]j r Ët f�� � Ûthg t��gs� to�t ��g e��sÒ n� eg ��g f� e� m g��th �
f e��sÒ rf� e� iothgj o
Ë�g Çt��t� noq �ttf �p�hgpege ��g �ne� �oh f� e�ge ��� ��g othgeto�t ��g e��sÒ �

Çtp iÛthg �othg Ø �ne� r�g�h o othg }Ø o��� o othg Ø othg�gogÕ� j kf e��sÒ rf� e� iothgj op
�g s�o pgm thg �o g�gm go� Çptm ��g e��sÒ � n�� ��g thgp�t�hgh ftfm g��th r

f e��sÒ rftf ij o�� tpf e��sÒ rftf in�gmËifg ß n�gm j o
Ë�g pg��po �ifg Çptm ftf ne htnh r Ë��� �e �gs�� eg ��g e��sÒnmf�gm go��� nto htgeo �� oggh �t Òggf ��g n�gm �pt�oh �gs�� eg n�
ne �t �g pgm thgh Çptm ��g e��sÒ rË�g Çt��t� noq �ttf ne � stmm to nh ntm Çtp ftff noq ��� ��gg�gm go� e Çptm � e��sÒ n e�tff noq ��go n� ne gmf�i �

�� n�g i}f e��sÒ rgmf�i ijj kst�� ×× f e��sÒ r�tf ij ×× � �of e��sÒ rftf ij op

Ë�g t��f�� ne ] � k r áo t��gp �tphe n �g �� e� � egh � e��sÒ �tfp no� ��g g�gm go� e tÇ � �ne� ��sÒ��phe } Ðp�o�gh n n� �e ot� ��ge��oh�ph Çtpm �� Çtp fp no� noq � �ne� n ��� � enoq � e��sÒ n� ��epgm �pÒ���i g�ei �t ht r�t� e�t��h stmf�pg �� ne sthg �t ��g nmf�gm go��� nto e tÇ
fp no�Ç�sÒ��ph no ��g fpgh nt� e s��f�gp r Ë�gpg ne � o���p��f�p���g� �g��ggo ��g pgs�p enhg hgp ento tÇ fp no�Ç�sÒ��ph �oh��g e��sÒ ��qtp n��m �gpg r Ë�g h nÇÇgpgo sg ne ���� fp no�Ç�sÒ��ph� ege ��g p�o�� nm g e��sÒ �t Òggf �p�sÒ tÇ ��g othge �� n�g n��p�hgp ege ��g �ne� n �oh ��go fp no� e ��gm to ��g ��i ��sÒ Çptm��g pgs�p ento r Ë�g e��sÒ ��qtp n��m htge ��g e�m g �� noq n �� e�
� enoq � f e��sÒ t��gs� no e�g�h tÇ ��g p�o�� nm g e��sÒ r
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ø� ùQ »�ÿýeÀ �À���ÿÿþ��ÿ
áo m te� fptqp�mm noq ��oq��qge n m ���gm �� ns�� gÕfpgeento e �pg�p n��go � n�� ��g tfgp��tp �g��ggo ��g ��t tfgp�ohe n �e no k^� rË� ne Çtpm �� ne s���gh �yµ� r ¶o ���gpo��g Çtpm �� � egh �i etm gs��s����tp e ne s���gh £ x��µ� r áo fte�ÇnÕ n ��g tfgp��tp Çt��t� e��g tfgp�ohe n �e no k �^ rË�g pg�eto fte�Ç nÕ ne etm g� nm ge � egÇ�� ne ���� ��gpg ne �o���p�� ��i �t gh�����g � fte�Ç nÕ gÕfpgeento � enoq � e��sÒ r
� ã��p� noq �� ��g �gq noo noq tÇ ��g gÕfpgeento n qg� tog �gpm
itfgp��tp tp tfgp�ohj �� � � nm g r
: áÇ ��g �gpm ne �o tfgp�oh n f� e� n� to ��g e��sÒ r
: áÇ ��g �gpm ne �o tfgp��tp n ftf ��t tfgp�ohe tÇÇ ��ge��sÒ n fgpÇtpm ��g tfgp�� nto to ��gm n �oh f� e� ��gpge��� ��sÒ to ��g e��sÒ r

� ��go �g qg� �t ��g goh tÇ ��g gÕfpgeento n ��gpg e�t��h �ggÕ�s��i tog tfgp�oh �gÇ� to ��g e��sÒ r Ë��� tfgp�oh ne ��gpge��� r
¶ e �o gÕgpsneg n �ff�i �� ne ��qtp n��m �t ��g gÕfpgeento k � ^ ]

� r Ë� ne gÕ�mf�g hgm to e�p��ge tog tÇ ��g �hh�o��qge tÇ fte�ÇnÕ ���gpg ne ot oggh �t � eg f�pgo��gege �t sto�pt� ��g tphgp tÇ
tfgp�� nto e r Ët qg� ��g e�m g pge��� no noÇnÕ n �g �t��h ��hg �t�p n�g ik ^ �j � ] r ¶ e �o gÕgp sneg n �p n�g � fte�Ç nÕ gÕfpgeento���� ne gÏ� nh��go� �t k ^ � � ]|
ø� ùc »ü�ÿþ��
áo tphgp �t nmf�gm go� ��g ��qtp n��m Çptm ��g fpgh nt� e egs� nto n �goggh �t �g ���g �t �p�hgpeg � e�p noq �oh �pg�Ò n� no�t tfgp�ohe�oh tfgp��tp e r Ë� ne fptsgee ne �o gÕ�mf�g tÇ £z���y«áÇ �g �gpg �t �pg�Ò ��g e�p noq �f no�t em ���gp f�p� e n �g�t��h oggh � efgsnÇ ns s��p�s�gp �t � eg �e � �t�oh�pi �g��ggo ��gs�� sÒ e r ¶ s��p�s�gp ���� m �pÒ e � �t�oh�pi ne s���gh � �}��¬ ��}� rãt �g� �e Ï� nsÒ�i �� n�h � f�p enoq Ç�o s� nto ���� � n�� e�tpg ��g
h�p nt� e s��oÒ e tÇ � f e�p noq no�t � fhgs�tp×f e�p noqg r

fhgs�tp×f e�p noqg f�p eg if e�p noq e�p noq n s��p hg�nm j k
fhgs�tp×f e�p noqg e�p noqÉ�p egh o




á �b � ������� abb

nÇ ie�p noq r�goq�� ij ØØ �jpg��po e�p noqÉ�p egh rpgenÃg i�j o
Çtp ino� n Ø � n � Ø � o n × e�p noq r�goq�� ij o n^^jk

nÇ ie�p noq ýnþ }Ø hg�nm àà e�p noq ýnþ }Ø �ño �je�p noqÉ�p egh ý�þ ^Ø e�p noq ýnþ og�egk
st�� ×× e�p noqÉ�p egh ý�þ ×× goh� o�^^ oe�p noqÉ�p egh rpgenÃg i�^ kj op

p
pg��po e�p noqÉ�p egh op
Ë�g Ç�o s� nto ��thg �ssgf�e � f e�p noq �t �g f�p egh �oh � s��p�t �g � egh �e � hg�nm n�gp n et ���� ��goghgp ��g hg�nm s��p�s�gp�ffg�p e no ��g e�p noq n ��g s��oÒ ne e�hgh �e � og� f e�p noqg�gm go� no ��g fhgs�tp×f e�p noqg rÉ�eenoq � e�p noq ��pt�q� ��g Ç�o s� nto � n�� � ef�sg hg�nm n�gp�t��h �ttÒ �nÒg �� ne �

f e�p noq e�p noq Ø lmgpg �pg Çt�p �tÒgo e rl o
fhgs�tp×f e�p noqg Ø f�peg ie�p noq n � �j o
Ë�g t��f�� tÇ ��g f�p egp ne �

mgpg�pgÇt�p�tÒgo e r
�tp f�p enoq gÕfpgeento e n �g ��hg ��g tf� nto tÇ efgsnÇi noq�hhn� nto�� s��p�s�gp e ���� � n�� �g � egh �e hg�nm n�gp e �

�tt� s�gsÒÑg�nm is��p s� n f e�p noq hg�nm j k
Çtp ino� n Ø � o n × hg�nm r�goq�� ij o n^^ jk

nÇ is� ØØ hg�nm ýnþjpg��po �p�g op
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pg��po Ç��eg op
fhgs�tp×f e�p noqg f�p eg if e�p noq e�p noq n f e�p noq hg�nm j k

fhgs�tp×f e�p noqg e�p noqÉ�p egh o
nÇ ie�p noq r�goq�� ij ØØ �jpg��po e�p noqÉ�p egh rpgenÃg i�j o
Çtp ino� n Ø � n � Ø � o n × e�p noq r�goq�� ij o n^^jk

nÇ i}s�gsÒÑg�nm ie�p noq ýnþ n hg�nm j àà e�p noq ýnþ }Ø �ño �je�p noqÉ�p egh ý�þ ^Ø e�p noq ýnþ og�egk
st�� ×× e�p noqÉ�p egh ý�þ ×× goh� o�^^ oe�p noqÉ�p egh rpgenÃg i�^ kj op

p
pg��po e�p noqÉ�p egh op
¶o gÕ�mf�g tÇ � enoq ��g ��thg Ç�o s� nto e s�o �g eggo�g�t� �	 enoq ��g ��thg Ç�o s� nto e �t��h

f e�p noq e�p noq Ø lkk ��^]]�l of e�p noq hg�nm Ø l ^��� l ofhgs�tp×f e�p noqg e�p noqÉ�p egh Ø f�p eg ie�p noq n hg�nm j o
Ë�g og� Ç�o s� nto s�gsÒÑg�nm s�gsÒ e Çtp ��g��gp tp ot� � q nhgos��p ne � hg�nm n�gp r Ût� ��g t��f�� ne �

kk
��]]

ø� ùs È�������ýþ�� �¹d ÿ
�og tÇ ��g Ç�oh�m go��� qt��e tÇ �o ¶ÑË ne �t egf�p��g ��gno�gpge�e tÇ ��g fpth nhgp n ��t �p n�ge ��g sthg ���� nmf�gm go�e��g ¶ÑË n �oh ��g s�ngo� n ��t � ege ��g ¶ÑË r Ë�g fpth nhgp to�i ��e�t �tppi ��t�� ��g��gp ��g nmf�gm go��� nto ne stppgs����no �sstph� n�� ��g efgsnÇ ns�� nto tÇ ��g ¶ÑË����oh ot� �t� n� � n�� �g � egh r
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Îtohgp eg�i n ��g s�ngo� ;<<=> ?< ���� ��g nmf�gm go��� nto tÇ ��g¶ÑË ne stppgs� �oh htgeo �� �tppi ��t�� ��g hg��n�e r ��go it��pg � enoq tog tÇ ��h� �e �� n���no s��eege n it� ��hg ��g ��Õ�pi tÇ
�� noÒ noq gÕ s�� enhg�i �e � s�ngo� r��go it� nmf�gm go� �o ¶ÑË n to ��g t��gp ��oh n it� ��et ��hg �t�p n�g s�ngo� sthg �t �ge� n� r áo ���� s�eg n it� etm g� nm ge ��hg�t �� noÒ s�pgÇ���i ��t�� �� ns� pt�g it� �pg f��i noq �� � q nhgono e��o� ráo ��g ogÕ� Çg� egs� nto e �g � n�� e� n� s� qg�p e �oh �ttÒ ��
tog ��i tÇ nmf�gm go� noq ��g ã��sÒ ¶ÑË n � enoq �o �pp�i r ã��p��� noÒ noq �nÒg � fpth nhgp r
ø� ù� ���üu þ�������ýüýþ�� �� ýû� Êýü�Ë �¹d
Ë�g no e��o sg h�p n���ge Çtp �� ne nmf�gm go��� nto ne � �gmf���gh�pp�i n �� ns� ne ��i �g � n�� � eg ��g fhgs�tp s��ee r á� � n��sto��no ��g n�gm e to ��g e��sÒ n �oh �o no�gqgp nohgÕ �� ns� � n��Òggf �p�sÒ tÇ ��g ogÕ� �h�n����g ef�sg no ��g �pp�i r áo n� n���i n��g �pp�i ne gmf�i �oh ��g nohgÕ ne � rËt �hh �o g�gm go� �t ��g e��sÒ if� e� j n �g ��� stfi � pgÇgpgo sg�t n� to�t ��g e��sÒ �oh no spgm go� ��g nohgÕ r Ët pgm thg �og�gm go� iftf j �g ��hg �t hgspgm go� ��g nohgÕ Ç np e� �oh ��go stfi��g g�gm go� t�� rmgpg ne ��g s��ee hgÇ no n� nto �
s��ee ã��sÒ k

fhgs�tp×áË¸·Ë�É¸g �pp�i ono� nohgÕ o
f���ns �

ã��sÒ ij k�pp�i rpgenÃg ik��j onohgÕ Ø � op
p o

Ë�g ��thg sthg sto��no e ��g �ifg áË¸·Ë�É¸ �� ns� ne geego� n���i�� e� � Ï� nsÒ ��i tÇ e�i noq n láÛã¸�Ë Ñ¶Ë¶Ë�É¸ m¸�¸ l �gs�� egfhgs�tp e �pg �gmf���gh �oh s�o ��oh�g h�p nt� e �ifge r áË¸·Ë�É¸
ne ot� no �s����n�i � �ifg n �� e� et it� Òot� r áo ��g Ç���pg n it�s�o pgf��sg áË¸·Ë�É¸ � n�� �oi t��gp h��� �ifg n s��ee n tp e�p� s� r¶ e � e��� n to sg �g ��hg s�tego ��g no e��o sg h�p n���ge n n�
ne � m gs��o ns�� fptsgee �t �p n�g � sto e�p� s�tp r �tp ot� n ��g
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hgÇ���� enÃg ne k�� n�gm e r Ü��gp �g � n�� sto enhgp �g��gp ��i e tÇ
��oh�noq �� ne rÎ�gsÒ noq Çtp �o gmf�i e��sÒ ne �p nh n�� r

�tt� gmf�i ij kpg��po �pp�i r�goq�� ij ØØ � op
á� n� nmftp��o� �t pgm gm�gp n ��t�q� n ���� ��g o�m�gp tÇ g�gm go� eno ��g e��sÒ ne ot� ��g e�m g �e ��g enÃg tÇ ��g �pp�i r áo n� n���i��g enÃg ne k�� n ��� ��g o�m�gp tÇ g�gm go� e ne � rË�g nmf�gm go��� nto e tÇ f� e� �oh ftf Çt��t� o���p���i Çptm ��gefgsnÇ ns�� nto r

htnh f� e� iáË¸·Ë�É¸ n�gm j k�pp�i ýnohgÕþ Ø n�gm onohgÕ^^ op
áË¸·Ë�É¸ ftf ij knohgÕ�� opg��po �pp�i ýnohgÕþ op

Ët �ge� ��geg m g��the n �g s�o ��Òg �hh�o��qg tÇ ��g s�ngo� sthg�g � egh �t gÕgp sneg f e��sÒ ráÇ ghgpi�� noq qtge �sstphnoq �t f��o n ��g fptqp�m e�t��h �tpÒ� n��t�� �oi �hh n� nto�� s��oqge r ¶q�no n tog tÇ ��g e�pgoq�� etÇ � enoq �o ¶ÑË ne ���� it� s�o s��oqg nmf�gm go��� nto e � n��t��
s��oq noq s�ngo� sthg r
ø� ù� Æ�ÿþö þ�� ü��üuÿ
¶ �g�Òogee tÇ �� ne nmf�gm go��� nto ne ���� n� s�ttege �o �p� n�p�pienÃg Çtp ��g �pp�i ��go ��g ã��sÒ ne spg��gh r áÇ ��g � egpf� e�ge m tpg ���o k�� n�gm e to�t ��g e��sÒ n n� � n�� s�� eg �o¶pp�i áohgÕ����ÇÇt�ohe gÕsgf� nto r¶o ���gpo�� nhg ne �t �g� ��g s�ngo� sthg efgsnÇi ��g enÃg tÇ
��g �pp�i r Ë� ne ���gh n��ge ��g fpt��gm n ��� n� pgÏ� npge ��gs�ngo� �t Òot� ��g�h tÇ � nm g �t� m �oi n�gm e �pg ogghgh n �oh ����
ne ot� ����i e fteen��g r¶ �g��gp et��� nto ne �t s�gsÒ ��g��gp ��g �pp�i ne Ç��� �ohm �Òg n� � nqqgp ��go ogsgee�pi r ãno sg �g ��hg ot nhg� �t� � nq ��g�pp�i ogghe �t �g n n� ne � pg�eto���g e�p��gqi �t e��p� � n�� �em ��� enÃg �oh no spg�eg ��g enÃg �i k g�s� � nm g n� thgpÇ�t� e rmgpg �e ��g nmfpthgh hgp ento tÇ f� e� �
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htnh f� e� iáË¸·Ë�É¸ n�gm j knÇ iÇ��� ijj pgenÃg ij o
�� �� �� ne ftno� �g s�o fpthg ���� nohgÕ × �pp�i r�goq��
�pp�i ýnohgÕþ Ø n�gm onohgÕ^^ op

ÇgÇtpg f��� noq ��g og� n�gm no ��g �pp�i n �g s�gsÒ nÇ ��g �pp�ine Ç��� r áÇ et n �g nohtÒg pgenÃg r ¶Ç�gp ��g nÇ e���gm go� n �gÒot� ���� gn��gp ikj ��gpg ��e pttm no ��g �pp�i n tp i�j ��g�pp�i ��e �ggo pgenÃgh �oh ��gpg ne pttm r áÇ Ç��� �oh pgenÃg�pg stppgs� n ��go �g s�o fpthg ���� nohgÕ × �pp�i r�goq�� n �oh��gpgÇtpg ��g ogÕ� e���gm go� s�oot� s�� eg �o gÕ sgf� nto rÛt� ��� �g ��hg �t ht ne nmf�gm go� Ç��� �oh pgenÃg r
fp nh��g ��tt� Ç��� ij kpg��po nohgÕ ØØ i�pp�i r�goq�� ij�kj op
htnh pgenÃg ij k�pp�i rpgenÃg i�pp�i r�goq�� ij^ kj op

Çt�� m g��the �pg hgs��pgh fp nh��g n �� ns� m g�o e ���� ��gi s�oot�
�g nohtÒgh Çptm �ot��gp s��ee n to�i Çptm � n�� no �� ne tog r Ë� nene �ssgf����g n eno sg ��gpg ne ot pg�eto Çtp s�ngo� sthg �t � eg��geg Ç�o s� nto e n �oh hgenp���g n eno sg n� goÇtpsge ��g �t�oh�pi�g��ggo ��g nmf�gm go��� nto �oh ��g s�ngo� rË�g nmf�gm go��� nto tÇ Ç��� ne �p nh n�� o n� �� e� s�gsÒ e ��g��gp��g nohgÕ ��e qtog �gitoh ��g p�oqg tÇ h��nh noh nsge rË�g nmf�gm go��� nto tÇ pgenÃg ne e�p�nq��Çtp��ph n � n�� ��gs�hg�� ���� n� �ee�m ge ���� ��g t�h �pp�i ne Ç��� r áo t��gp�tphe n ���� �ee�mf� nto ne � fpgstoh n� nto tÇ �� ne m g��th r á� neg�ei �t egg ���� �� ne fpgstohn� nto ne e�� neÇ ngh n eno sg ��g to�i��i pgenÃg ne nohtÒgh ne nÇ Ç��� pg��po e �p�g n �� ns� s�o to�i��ffgo nÇ nohgÕ ØØ �pp�i r�goq�� r¶� ��g goh tÇ pgenÃg n �g pgf��sg ��g t�h �pp�i � n�� ��gog� tog is�� enoq ��g t�h �t �g q�p��qg st��gs�gh j r Ë�g og�
�pp�i r�goq�� ne �� nsg �e � nq �e ��g t�h n �oh nohgÕ ��eo ��s��oqgh n et ot� n� m� e� �g �p�g ���� nohgÕ × �pp�i r�goq�� r Ë� ne�eegp� nto ne � £ x�� xy����xy tÇ pgenÃg � etm g�� noq ���� m� e� �g�p�g ��go ��g m g��th ne stmf�g�g i�e �toq �e n� e fpgstoh n� nto e�gpg e�� neÇngh j r
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Épgstoh n� nto e n fte� stoh n� nto e n �oh noh�p n�o� e �pg � egÇ�� �tt�eÇtp �o��iÃ noq fptqp�m e �oh hgm to e�p�� noq ��gnp stppgs�ogee ráo �� ne gÕ�mf�g á ��hg hgm to e�p��gh � fptqp�mm noq e�i�g ����Ç�sn�n���ge fptqp�m �o��iene �oh � e�i�g tÇ hts�m go��� nto �����g�f e hgm to e�p��g stppgs�ogee r
ø� ù� t��ÿÿü�u
z¥���z � �z�z �©£ } @ä � ¨ A � ¶ h��� �ifg i� e����i � st��gs� nto tÇ

t��gs�ej ���� ne hgÇ nogh �i � eg� tÇ tfgp�� nto e n ��� ����
s�o �g nmf�gm go�gh no � h�p ng�i tÇ ��i e r

 ��}y� � ¶ fptqp�m ���� � ege �o ¶ÑË itp ��g fgpeto ��t �pt�g ��gfptqp�m j r
£�xÔ��}� � Ë�g sthg ���� nmf�gm go� e �o ¶ÑË itp ��g fgp eto ��t �pt�gn� j r
fp nh��g � ¶ ��h� Ògi�tph ���� nohns��ge ���� � m g��th tp no e��o sg

h�p n���g s�oot� �g �ssgeegh Çptm t�� enhg ��g s�ppgo� s��eehgÇ no n� nto r
�yµ� � ¶ ��i tÇ �p n� noq m ���gm �� ns�� gÕfpgeento e � n�� ��gtfgp��tp e �g��ggo ��g tfgp�ohe r
£ x��µ� � ¶ ��i tÇ �p n� noq m ���gm �� ns�� gÕfpgeento e � n�� ��gtfgp��tp e �Ç�gp ��g tfgp�ohe r
£z��} � Ët pg�h � e�p noq tÇ s��p�s�gp e tp �tÒgo e �oh �o��iÃg ��gnpqp�mm �� ns�� e�p� s��pg r
�}��¬ ��}� � ¶ s��p�s�gp ���� ne � egh �t egf�p��g �tÒgo e n �nÒg ��gf�o s���� nto no � o���p�� ��oq��qg r
£�}�� z�} � ¶ m ���gm �� ns�� e���gm go� ���� ne gn��gp �p�g tp Ç��eg r
£ x�� xy����xy � ¶ fpghns��g ���� m� e� �g �p�g �� ��g goh tÇ �m g��th ifpth nhgh ���� ��g fpgstoh n� nto e �gpg �p�g �� ��g�gq noo noq j r
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Ë� ne s��f�gp fpgego� e ��t ¶ÑË e � ��g�ge �oh Ép ntp n�i ��g�ge r áopg�� �nÇg � B�}�} ne � �nog tÇ s� e�tm gp e ��n� noq Çtp egph nsgtÇ etm g Ò noh r áo m te� s�ege n ��g Ç np e� s� e�tm gp no �nog ne ��gogÕ� s� e�tm gp �t �g egphgh r Ë�gpg �pg gÕ sgf� nto e n ��t�q� r �tpgÕ�mf�g n �� �npftp� e s� e�tm gpe ��teg Ç�nq�� ne �g�h noq nmm nogo��i�pg etm g� nm ge ��Ògo Çptm ��g m nhh�g tÇ ��g Ï�g�g r ¶�et n ��
e�fgpm �pÒg� e � ft�n�g s� e�tm gp m nq�� �g� etm gtog � n�� to�i � Çg�
n�gm e qt Ç np e� r

Ë�g p��g ���� hg�gpm noge ��t qtge ogÕ� ne s���gh � B�}�}�y«��� �£ ��y} r Ë�g enmf�ge� Ï�g�gnoq h nesnf�nog ne s���gh ½Ä½� n Çtp))Çnp e��no�Ç np e��t�� r�� Ë�g m te� qgogp�� Ï�g�gnoq hnesnf�nogne £��x���© B�}�}�y« n no �� ns� g�s� s� e�tm gp ne �eenqogh �fp ntp n�i n �oh ��g s� e�tm gp � n�� ��g � nq�ge� fp ntp n�i qtge Çnp e� npgq�ph�gee tÇ ��g tphgp tÇ �pp nh�� r Ë�g pg�eto á e�i �� ne ne��g m te� qgogp�� h nesnf�nog ne ���� ��g fp ntp n�i s�o �g ��eghto �oi�� noq � ���� � nm g � Ç�nq�� �g�hge n �t� m �oi qptsgp nge ��gs� e�tm gp ��e n tp �t� nmftp��o� ��g s� e�tm gp ne r �Ç st�peg n ot�
��� Ï�g�gnoq h nesnf�noge �pg ))Ç�np n�� ��� Ç�npogee ne no ��g gigtÇ ��g �g�t�hgp r

Ë�g ��g�g ¶ÑË �oh ��g Ép ntp n�i ��g�g ¶ÑË ��hg ��g e�m g eg� tÇ
tfgp�� nto e �oh ��gnp no�gpÇ�sge �pg ��g e�m g r Ë�g hnÇÇgpgo sgne no ��g egm �o� nse tÇ ��g tfgp�� nto e � � ��g�g � ege ��g � á��
ft�nsi n �oh � Ép ntp n�i ��g�g i�e ��g o�m g e�qqge� ej � ege ��gfp ntp n�i Ï�g�gnoq ft�nsi r¶ e � n�� m te� ¶ÑË e n ��gpg �pg � o�m�gp tÇ ��i e �t nmf�gm go�
Ï�g�ge ãno sg � Ï�g�g ne � st��gs� nto tÇ n�gm e n �g s�o � eg �oi tÇ
��g ��ens m gs��o nem e Çtp e�tp noq st��gs� nto e � �pp�i e n �ne� e n tp
hgs�tp e r ��p s�tnsg �m toq ��gm � n�� �g ��egh no f�p� to ��gnpfgpÇtpm �o sg��� �t� �toq n� ��Òge �t fgpÇtpm ��g tfgp�� nto e �g��o� �t fgpÇtpm ��� �oh f�p��i to g�eg tÇ nmf�gm go��� nto r

&»²
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�  ùø dû� D���� �¹d
Ë�g Ï�g�g ¶ÑË ne hgÇ nogh �i ��g Çt��t� noq tfgp�� nto e �
 xy���� �x� � Îpg��g � og� n gmf�i Ï�g�g r
no egp� � ¶hh � og� n�gm �t ��g Ï�g�g r
pgm thg � �gm thg �oh pg��po �o n�gm Çptm ��g Ï�g�g r Ë�g n�gm ����

ne pg��pogh ne ��g Ç np e� tog ���� ��e �hhgh r
gmf�i � Î�gsÒ ��g��gp ��g Ï�g�g ne gmf�i r

Ët hgm to e�p��g � Ï�g�g nmf�gm go��� nto n á � n�� ��Òg �hh�o��qgtÇ ��g Ü noÒghÜ ne� s��ee Çptm Î��f�gp k� r ¶�et n á � n�� �ee�m g���� �g ��hg � s��ee o�m gh Î� e�tm gp ���� hgÇ noge ��� ��gnoÇtpm �� nto ��t�� g�s� s� e�tm gp n �oh ��g tfgp�� nto e �g s�ofgpÇtpm to s� e�tm gp e r¶ e Ç�p �e t�p nmf�gm go��� nto qtge n n� htge ot� m ���gp ����
Ò noh tÇ t��gs� ne no ��g ��g�g n et �g s�o m �Òg n� qgogp ns r mgpgne ���� ��g nmf�gm go��� nto �ttÒ e �nÒg r
s��ee ��g�g k

f���ns �
Ü noÒghÜ ne� �ne� o
��g�g ij k�ne� Ø og� Üne� ij op
�tt� gmf�i ij kpg��po �ne� rgmf�i ij op
htnh no egp� iÛthg� othgj k�ne� r�hhÜ�e� iothgj op
Ûthg� pgm thg ij kpg��po �ne� rpgm thg� np e� ij opp o

¶ Ï�g�g t��gs� sto��no e � enoq�g no e��o sg h�p n���g n �� ns� ne ��g�ne� ���� nmf�gm go�e n� r �tp g�s� tÇ ��g t��gp m g��the n ����g ��hg �t ht ne nohtÒg tog tÇ ��g m g��the Çptm ��g Ü noÒghÜ ne�
s��ee r
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�  ù� ������
¶o nmf�gm go��� nto �nÒg �� ne ne s���gh � Ô}y}}� r áo pg���nÇg n hgoggp ne � �� no st�� noq tÇ qtth Ï���n�i �tth � egh noÇ�po n��pg�m �Ò noq �t � nhg �t�gp Ï���n�i �tth �ohgpog��� r Îtmf��gpesngo� ne� e � eg �� ne m g��f�tp �t hgesp n�g � em ��� f ngsg tÇ sthg���� � nhge ��g hg��n�e tÇ �o nmf�gm go��� nto �oh fpth nhge �enmf�gp n tp m tpg e��oh�ph n no�gpÇ�sg rË� ne gÕ�mf�g hgm to e�p��ge tog tÇ ��g o nsg �� noq e ��t�� �
hgoggp n �� ns� ne ���� n� ne g�ei �t nmf�gm go� n �oh tog tÇ ��gh�oqgp e tÇ � enoq � hgoggp n �� ns� ne ��g £ }�ªx�¬ zy } {z§z�� }Ûtpm ���i ��go �g nohtÒg � m g��th �g �pg ot� sto sgpogh � n����g hg��n�e tÇ n�e nmf�gm go��� nto r Ç�� ��gpg ne tog ))hg��n� ���g m nq�� ��o� �t Òot������g fgpÇtpm �o sg s��p�s�gp ne� nse tÇ ��gm g��th r mt� �toq htge n� ��Òg n �e � Ç�o s� nto tÇ ��g o�m�gp tÇ
n�gm e no ��g �ne�|� npe� �g� �e �ttÒ �� pgm thg� npe� r

Ûthg� pgm thg� np e� ij kÛthg� pge��� Ø �g�h onÇ i�g�h }Ø o���j k�g�h Ø �g�h�gogÕ� op
pg��po pge��� op

Ë�gpg �pg ot �ttf e tp Ç�o s� nto s���e �gpg n et ���� e�qqge� e���� ��g p�o � nm g tÇ �� ne m g��th ne ��g e�m g ghgpi � nm g r ã� s�
� m g��th ne s���gh �  xy��zy� ��¬ } tfgp�� nto r áo pg��n�i n ��gm g��th m nq�� �g e�nq���i Ç�e�gp ��go ��g �ne� ne gmf�i n eno sgn� eÒ nf e ��g �thi tÇ ��g stoh n� nto�� n ��� ���� h nÇÇgpgo sg ne ot�
enqo nÇ ns�o� rË�g fgpÇtpm �o sg tÇ �hhÜ�e� ne hgpi h nÇÇgpgo� r

htnh �hhÜ�e� iÛthg� othgj k�� efgsn�� s�eg � gmf�i �ne�
nÇ i�g�h ØØ o���j k�g�h Ø othg oothg�gogÕ� Ø o��� opg��po opÛthg� ��e� oÇtp i��e� Ø �g�h o ��e��gogÕ� }Ø o��� o ��e� Ø ��e��gogÕ� j k�� �p�hgp eg ��g �ne� �t Ç noh ��g ��e� othgp
��e��gogÕ� Ø othg oothg�gogÕ� Ø o��� o
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p
Ë�g Ç np e� stohn� nto�� ��oh�ge ��g efgsn�� s�eg tÇ �hh noq � og�
othg �t �o gmf�i �ne� r áo �� ne s�eg n �q�no n ��g p�o � nm g htgeot� hgfgoh to ��g �goq�� tÇ ��g �ne� r áo ��g qgogp�� s�eg n��t�q� n �g ��hg �t �p�hgpeg ��g �ne� �t Çnoh ��g ��e� g�gm go�
et �g s�o m �Òg n� pgÇgp �t ��g og� othg rË� ne �p�hgp e�� ��Òge � nm g fptftp� nto�� �t ��g �goq�� tÇ ��g�ne� r ãno sg ��g p�o � nm g ne � �nog�p Ç�o s� nto tÇ ��g �goq�� n �g�t��h e�i ���� �� ne m g��th ne ��y}z� ��¬ } r Îtmf�pgh �t sto e��o�� nm g n ���� �e hgpi ��h r
�  ù� Þ þ�Ë� F����
�g �t��h �nÒg �o nmf�gm go��� nto tÇ ��g ��g�g ¶ÑË ���� s�o fgpÇtpm��� tfgp�� nto e no sto e��o� � nm g r �og ��i �t �sstmf�ne� ���� ne�t nmf�gm go� � ��yÚ}� B�}�} n �� ns� ne enm n��p �t � �noÒgh �ne� no��g ego eg ���� n� ne m �hg �f tÇ Ãgpt tp m tpg �noÒgh Ûthg t��gs� e rË�g h nÇÇgpgo sg ne ���� ��g Ï�g�g m �no��no e � pgÇgpgo sg �t �t����g Ç np e� �oh ��g ��e� othg n �e e�t�o no ��g Ç nq�pg r

first: last:

next:

cargo:

next:

cargo:

next:

cargo:

mgpg �e ���� � �noÒgh ��g�g nmf�gm go��� nto �ttÒ e �nÒg �
s��ee ��g�g k

f���ns �Ûthg �Ç np e� n ���e� o
��g�g ij kÇ np e� Ø o��� o��e� Ø o��� op
�tt�g�o gmf�i ij k
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pg��po Ç np e� ØØ o��� op
p o
ãt Ç�p n� ne e�p�nq��Çtp��ph r áo �o gmf�i Ï�g�g n �t�� Ç np e� �oh��e� �pg o��� r Ët s�gsÒ ��g��gp � �ne� ne gmf�i n �g to�i ��hg �ts�gsÒ tog tÇ ��gm rno egp� ne � �n���g m tpg stmf�ns��gh �gs�� eg �g ��hg �t hg��� n�� eghgp�� efgsn�� s�ege r

htnh no egp� iÛthg� othgj kÛthg� othg Ø og� Ûthg iothg�gs�pqt n o���j onÇ i��e� }Ø o���j k��e��gogÕ� Ø othg op
��e� Ø othg onÇ iÇnp e� ØØ o���j kÇnp e� Ø ��e� op

p
Ë�g Ç np e� stohn� nto s�gsÒe �t m �Òg e�pg ���� ��e� pgÇgp e �t �othg o nÇ n� htge ��go �g ��hg �t m �Òg n� pgÇgp �t ��g og� othg rË�g egstoh stoh n� nto hg��e � n�� ��g efgsn�� s�eg ��gpg ��g�ne� ��e no n� n���i gmf�i r áo �� ne s�eg �t�� Ç np e� �oh ��e� pgÇgp�t ��g og� othg rpgm thg ��et hg��e � n�� eghgp�� efgsn�� s�ege r

Ûthg� pgm thg ij kÛthg� pge��� Ø Ç np e� onÇ iÇnp e� }Ø o���j kÇnp e� Ø Ç np e� rogÕ� op
nÇ iÇnp e� ØØ o���j k��e� Ø o��� op
pg��po pge��� op

Ë�g Ç np e� stohn� nto s�gsÒe ��g��gp ��gpg �gpg �oi othge no ��gÏ�g�g r áÇ et n �g ��hg �t stfi ��g ogÕ� othg no�t Ç np e� r Ë�gegstoh stoh n� nto hg��e � n�� ��g efgsn�� s�eg ���� ��g �ne� ne ot�
gmf�i n no �� ns� s�eg �g ��hg �t m �Òg ��e� o��� r¶ e �o gÕgpsneg n hp�� h n�qp�m e e�t� noq �t�� tfgp�� nto e no �t����g otpm �� s�eg �oh no ��g efgsn�� s�ege n �oh stoh no sg it�p eg�Ç
���� ��gi �pg stppgs� r
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Î�g�p�i n �� ne nmf�gm go��� nto ne m tpg stmf�ns��gh ���o ��ghgoggp nmf�gm go��� nto n �oh n� ne m tpg h nÇÇns��� �t hgm to e�p��g���� n� ne stppgs� r Ë�g �hh�o��qg ne ���� �g ��hg �s� nghgh ��gqt�� � �t�� no egp� �oh pgm thg �pg sto e��o� � nm g r
�  ùQ ¡ þ����ü� !�G��
¶ot��gp stmm to nmf�gm go��� nto tÇ � Ï�g�g ne �  �� � �z� ¥�Ú}� r))Ç�ÇÇgp �� ne � qgogp�� o�m g Çtp � �gmftp�pi e�tp�qg �ts�� nto n����t�q� n� tÇ�go pgÇgp e �t �o �pp�i n �e n� htge no �� ne s�eg r���� n� m g�o e �t e�i � ��ÇÇgp ne ))snp s���p �� e�t��h �gstm g s�g�pno � m no��g rË�g nmf�gm go��� nto tÇ � snp s���p ��ÇÇgp ne enm n��p �t ��g�pp�i nmf�gm go��� nto tÇ � e��sÒ n �e no ãgs� nto kj r� r Ë�g Ï�g�gn�gm e �pg e�tpgh no �o �pp�i n �oh �g � eg noh nsge �t Òggf �p�sÒtÇ ��gpg �g �pg no ��g �pp�i r áo ��g e��sÒ nmf�gm go��� nto n ��gpg��e � enoq�g nohgÕ ���� ftno�gh �t ��g ogÕ� �h�n����g ef�sg r áo��g Ï�g�g nmf�gm go��� nto n ��gpg �pg ��t noh nsge � Ç np e� ftno� e �t��g ef�sg no ��g �pp�i ���� sto��no e ��g Ç np e� s� e�tm gp no �nog�oh ogÕ� ftno�e �t ��g ogÕ� �h�n����g ef�sg rË�g Çt��t� noq Ç nq�pg e�t� e � Ï�g�g � n�� ��t n�gm e ipgfpgego�gh�i ht� ej r

first next

0 2

first next
Ë�gpg �pg ��t ��ie �t �� noÒ tÇ ��g h�p n���ge Ç np e� �oh ��e� rÜ n�gp���i n ��gi �pg no�gqgp e n �oh ��gnp h���ge �pg e�t�o no �tÕgeto ��g p nq�� r ¶� e�p�s��i n ��t�q� n ��gi �pg noh nsge tÇ ��g �pp�i n�oh et ��gi �pg tÇ�go hp��o �e �ppt� e ftno� noq �t �ts�� nto e no��g �pp�i r Ë�g �ppt� pgfpgego��� nto ne stohgo ngo� n ��� it�e�t��h pgm gm�gp ���� ��g nohnsge �pg ot� pgÇgpgo sge o ��gi �pg�� e� no�gqgp e rmgpg ne �o no stmf�g�g �pp�i nmf�gm go��� nto tÇ � Ï�g�g �

s��ee ��g�g k
f���ns �

fhgs�tp×Ûthgg �pp�i o
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no� Ç np e� n ogÕ� o
��g�g ij k�pp�i rpgenÃg ik��j oÇ np e� Ø � oogÕ� Ø � op
�tt� gmf�i ij kpg��po Ç np e� ØØ ogÕ� op

Ë�g no e��o sg h�p n���ge �oh ��g sto e�p� s�tp �pg e�p�nq��Çtp��ph n����t�q� �q�no �g ��hg ��g fpt��gm ���� �g ��hg �t s�tteg �o�p� n�p�pi enÃg Çtp ��g �pp�i r Ü��gp �g � n�� et�hg ���� fpt��gm n�e �g h nh � n�� ��g e��sÒ n �i pgenÃ noq ��g �pp�i nÇ n� qg� e Ç��� r
Ë�g nmf�gm go��� nto tÇ gmf�i ne � �n���g e�pfp nenoq r �t� m nq����hg ��t�q�� ���� Ç npe� ØØ � �t��h noh ns��g �o gmf�i Ï�g�g n��� ���� ogq�gs� e ��g Ç�s� ���� ��g �g�h tÇ ��g Ï�g�g ne ot�

ogsgee�p n�i �� ��g �gq noo noq tÇ ��g �pp�i r áo e�g�h n �g Òot�
���� ��g Ï�g�g ne gmf�i nÇ �g�h gÏ���e ogÕ� n no �� ns� s�eg ��gpg�pg ot n�gm e �gÇ� r �o sg �g egg ��g nmf�gm go��� nto tÇ no egp� �ohpgm thg n ���� en���� nto � n�� m tpg m tpg ego eg r

htnh no egp� iÛthg othgj k�pp�i ýogÕ�þ Ø othg oogÕ�^^ op
Ûthg pgm thg ij kÇ np e�^^ opg��po �pp�i ýÇnp e��kþ op

no egp� �ttÒ e hgpi m� s� �nÒg f� e� no ãgs� nto kj r� o n� f��e ��g og�
n�gm no ��g ogÕ� �h�n����g ef�sg �oh ��go no spgm go�e ��g nohgÕ r

pgm thg ne enm n��p r á� ��Òge ��g Çnp e� n�gm Çptm ��g Ï�g�g �oh��go no spgm go� e Ç np e� et n� pgÇgp e �t ��g og� �g�h tÇ ��g Ï�g�g rË�g Çt��t� noq Ç nq�pg e�t� e ���� ��g Ï�g�g �ttÒe �nÒg �Ç�gp �t��
n�gm e ��hg �ggo pgm thgh r
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á� ne ����i e �p�g ���� ogÕ� ftno� e �t �o �h�n����g ef�sg r áÇÇ npe� s�� s�ge �f � n�� ogÕ� �oh ftno� e �t ��g e�m g ef�sg n ��goÇ npe� ne pgÇgpp noq �t �o ))gmf�i �� �ts�� nto n �oh ��g Ï�g�g negmf�i r á f�� ))gmf�i �� no Ï�t��� nto m �pÒ e �gs�� eg n� ne fteen��g���� ��g �ts�� nto ���� Ç np e� ftno� e �t �s�����i sto��no e � h���g
i�g ht ot�� noq �t go e�pg ���� gmf�i �ts�� nto e sto��no o���j o to��g t��gp ��oh n eno sg �g Òot� ��g Ï�g�g ne gmf�i n �g � n�� oghgppg�h �� ne �ts�� nto n et �g s�o �� noÒ tÇ n� n �� e�p�s��i n �e gmf�i r¶ e �o gÕgpsneg n Ç nÕ pgm thg et ���� n� pg��po e o��� nÇ ��gÏ�g�g ne gmf�i rË�g ogÕ� fpt��gm � n�� �� ne nmf�gm go��� nto ne ���� ghgo�����in� � n�� p�o t�� tÇ ef�sg r ��go �g �hh �o n�gm �g no spgm go� ogÕ�
�oh ��go �g pgm thg �o n�gm �g no spgm go� Çnp e� n ��� �g oghgphgspgm go� gn��gp r ���� ��ffgo e ��go �g qg� �t ��g goh tÇ ��g�pp�i|Ë�g Çt��t� noq Ç nq�pg e�t� e ��g Ï�g�g �Ç�gp �g �hh Çt�p m tpgn�gm e �

first next
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6
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Ë�g �pp�i ne ot� Ç��� r Ë�gpg ne ot ))ogÕ� �h�n����g ef�sg n��et ��gpg ne ot��gpg Çtp ogÕ� �t ftno� r �og fteen� n�n�i ne���� �g st��h pgenÃg ��g �pp�i n �e �g h nh � n�� ��g e��sÒnmf�gm go��� nto r Ç�� no ���� s�eg ��g �pp�i �t��h Òggf qg�� noq� nqqgp pgq�ph�gee tÇ �t� m �oi n�gm e �gpg �s�����i no Ï�g�g r ¶
�g��gp et��� nto ne �t �p�f �pt�oh �t ��g �gq noo noq tÇ ��g �pp�i�oh pg� eg ��g ef�sge ��gpg r Ë� ne ))�p�f �pt�oh �� ne ��g pg�eto�� ne nmf�gm go��� nto ne s���gh � snps���p ��ÇÇgp r�og ��i �t �p�f ��g nohgÕ �pt�oh ne �t �hh � efgsn�� s�eg
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��goghgp �g no spgm go� �o nohgÕ �
ogÕ�^^ onÇ iogÕ� ØØ �pp�i r�goq�� ijj ogÕ� Ø � o

¶ Ç�o si ���gpo�� nhg ne �t � eg ��g m th��� e tfgp��tp �
ogÕ� Ø iogÕ� ^ kj ¿ �pp�i r�goq�� ij o

¸ n��gp ��i n �g ��hg tog ��e� fpt��gm �t et�hg r mt� ht �g Òot� nÇ
��g Ï�g�g ne H ?; IIJ Ç��� n m g�o noq ���� �g s�oot� no egp� �ot��gpn�gm | Ë�g Çt��t� noq Ç nq�pg e�t� e ���� ��g Ï�g�g �ttÒe �nÒg ��gon� ne ))Ç��� r��

first next
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Ë�gpg ne e� n�� tog gmf�i ef�sg no ��g �pp�i n ��� ��g Ï�g�g neÇ��� �gs�� eg nÇ �g no egp� �ot��gp n�gm n ��go �g ��hg �t no spgm go�

ogÕ� e� s� ���� ogÕ� ØØ Ç np e� n �oh no ���� s�eg n� �t��h �ffg�p���� ��g Ï�g�g ��e gmf�i }Ët �htnh ���� n �g e�sp nÇ nsg tog ef�sg no ��g �pp�i r ãt �t�
s�o �g �g�� nÇ ��g Ï�g�g ne Ç���|

nÇ iiogÕ� ^ kj ¿ �pp�i r�goq�� ØØ Ç np e� j
¶oh ���� e�t��h �g ht nÇ ��g �pp�i ne Ç���| áo ���� s�egpgenÃ noq ��g �pp�i ne fpt����i ��g to�i tf� nto r¶ e �o gÕgpsneg n f�� �tqg��gp ��� ��g sthg Çptm �� ne egs� nto�oh �p n�g �o nmf�gm go��� nto tÇ � Ï�g�g � enoq � snp s���p ��ÇÇgp���� pgenÃge n� eg�Ç ��go ogsgee�pi r
�  ùc »� þ�� þýu D����
Ë�g Ép ntp n�i ��g�g ¶ÑË ��e ��g e�m g no�gpÇ�sg �e ��g ��g�g ¶ÑË n��� h nÇÇgpgo� egm �o� nse r Ë�g no�gpÇ�sg ne �
 xy���� �x� � Îpg��g � og� n gmf�i Ï�g�g r
no egp� � ¶hh � og� n�gm �t ��g Ï�g�g r
pgm thg � �gm thg �oh pg��po �o n�gm Çptm ��g Ï�g�g r Ë�g n�gm ����

ne pg��pogh ne ��g tog � n�� ��g � nq�ge� fp ntp n�i r
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gmf�i � Î�gsÒ ��g��gp ��g Ï�g�g ne gmf�i r
Ë�g egm �o� ns h nÇÇgpgo sg ne ���� ��g n�gm ���� ne pgm thghÇptm ��g Ï�g�g ne ot� ogsgee�p n�i ��g Ç np e� tog ���� ��e�hhgh r ����gp n n� ne ����ghgp n�gm no ��g Ï�g�g ��e ��g � nq�ge�

fp ntp n�i r ���� ��g fp ntp n� nge �pg n �oh �t� ��gi stmf�pg �t g�s�
t��gp n �pg ot� efgsnÇ ngh �i ��g Ép ntp n�i ��g�g nmf�gm go��� nto rá� hgfgohe to ���� ��g n�gm e �pg ���� �pg no ��g Ï�g�g r�tp gÕ�mf�g n nÇ ��g n�gm e no ��g Ï�g�g ��hg o�m ge n �g m nq��
s�tteg ��gm no ��f���g� ns�� tphgp r áÇ ��gi �pg �t��noq estpge n�g m nq�� s�tteg Çptm � nq�ge� �t �t�ge� n ��� nÇ ��gi �pg qt�Ç
estpge n �g �t��h qt Çptm �t�ge� �t � nq�ge� rãt �g Ç�sg � og� fpt��gm r �g �t��h �nÒg �o nmf�gm go��� ntotÇ Ép ntp n�i ��g�g ���� ne qgogp ns���n� e�t��h �tpÒ � n�� �oiÒ noh tÇ t��gs������� �� ��g e�m g � nm g ��g sthg ���� nmf�gm go�eÉp ntp n�i ��g�g ogghe �t ��hg ��g �� n�n�i �t stmf�pg ��g t��gs� en� sto��no e r�g ��hg eggo � ��i �t nmf�gm go� qgogp ns h��� e�p� s��pge � enoqÛthg n ��� ���� htge ot� et�hg �� ne fpt��gm n �gs�� eg ��gpg ne ot��i �t stmf�pg Ûthg �o�gee �g Òot� ���� �ifg ��g s�pqt ne r ãt��ens���i n �t nmf�gm go� � fp ntp n�i Ï�g�g n �g � n�� ��hg �t spg��gstmf�pg Ç�o s� nto e ���� � n�� stmf�pg ��g s�pqt tÇ ��g othge r
�  ùs ���üu þ�������ýüýþ�� �� »� þ�� þýu F����
áo ��g nmf�gm go��� nto tÇ ��g Ép ntp n�i ��g�g n ghgpi � nm g �gefgsnÇi ��g �ifg tÇ ��g n�gm e no ��g Ï�g�g n �g efgsnÇi ��g �ifgtÇ ��g s�pqt r �tp gÕ�mf�g n ��g no e��o sg h�p n���ge �pg �o �pp�itÇ Ûthg �oh �o no�gqgp �
s��ee Ép ntp n�i��g�g kfp nh��g �fhgs�tp×Ûthgg �pp�i ono� nohgÕ op o
¶ e � e��� n nohgÕ ne ��g nohgÕ tÇ ��g ogÕ� �h�n����g �ts�� nto no��g �pp�i r Ë�g no e��o sg h�p n���ge �pg hgs��pgh fp nh��g et ����
t��gp s��eege s�oot� ��hg hnpgs� �ssgee �t ��gm rË�g sto e�p� s�tp �oh gmf�i �pg enm n��p �t ���� �g ��hg eggo�gÇtpg r á s�teg ��g no n� n�� enÃg Çtp ��g �pp�i �p� n�p�p n�i r

f���ns �Ép ntp n�i��g�g ij k�pp�i rpgenÃg ik_j onohgÕ Ø � o
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p
�tt� gmf�i ij kpg��po nohgÕ ØØ � op

no egp� ne enm n��p �t f� e� �
htnh no egp� iÛthg n�gm j knÇ inohgÕ ØØ �pp�i r�goq�� ijj kpgenÃg ij op

�pp�i ýnohgÕþ Ø n�gm onohgÕ^^ op
á tm n��gh ��g nmf�gm go��� nto tÇ pgenÃg r Ë�g to�i e�� e��o� n��m g��th no ��g s��ee ne pgm thg n �� ns� ��e �t �p�hgpeg ��g �pp�i �tÇ noh �oh pgm thg ��g ��pqge� n�gm �

Ûthg pgm thg ij knÇ inohgÕ ØØ �j pg��po o��� o
no� m �Õ áohgÕ Ø � o
�� Ç noh ��g nohgÕ tÇ ��g n�gm � n�� ��g � nq�ge� fp ntp n�iÇtp ino� nØ k o n×nohgÕ o n^^ j knÇ i�pp�i ýnþ rs�pqt g �pp�i ým �Õ áohgÕþ rs�pqtj km �Õ áohgÕ Ø n op
p
�� m thg ��g ��e� n�gm no�t ��g gmf�i e�t�
nohgÕ�� o�pp�i ým �Õ áohgÕþ Ø �pp�i ýnohgÕþ opg��po �pp�i ým �Õ áohgÕþ op

¶ e �g �p�hgp eg ��g �pp�i n m �Õ áohgÕ Òggf e �p�sÒ tÇ ��g nohgÕ tÇ
��g ��pqge� g�gm go� �g ��hg eggo et Ç�p r ���� n� m g�o e �t �g ��g))��pqge� �� ne hg�gpm nogh �i g r
�  ù� dû� �©¬ÿ­Å ��üÿÿ
¶ e �o gÕ�mf�g tÇ etm g�� noq � n�� �o �o� e��� hgÇ no n� nto tÇ))� nq�ge� �� fp ntp n�i n �g ��� � eg qt�Çgp e �
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s��ee Ðt�Çgp k
f���ns �

f e�p noq o�m g ono� estpg o
Ðt�Çgp if e�p noq o�m g n no� estpgj k�� ne�go�m g Ø o�m g o�� ne�gestpg Ø estpg op

p
Ë�g s��ee hgÇ no n� nto �oh ��g sto e�p� s�tp �pg fpg��i m� s� ��g e�m g�e ����i e rãno sg fp ntp n�i Ï�g�ge pgÏ� npg etm g stmf�p neto e n �g ��� ��hg �t�p n�g � Ç�o s� nto stmf�pgËt r ãt �g� �e �p n�g tog �

no� stmf�pgËt iÐt�Çgp q k n Ðt�Çgp q�j k
no� � Ø q k restpg ono� � Ø q� restpg o
�� Çtp qt�Çgp e n �t� ne qtth }nÇ i�×� j pg��po k onÇ i�g� j pg��po � k opg��po � op

� no���i n �g s�o spg��g etm g qt�Çgp e �
Ðt�Çgp � � nqgp Ø og� Ðt�Çgp ilË nqgp �tthel n _ kj oÐt�Çgp � f� n� Ø og� Ðt�Çgp ilÉ� n� · nsÒg�eto l n ��j oÐt�Çgp � ��� Ø og� Ðt�Çgp ilm�� ã���to l n _jj o

¶oh f�� ��gm no ��g Ï�g�g �
fÏ rno egp� i� nqgp j ofÏ rno egp� if� n�j ofÏ rno egp� i���j o

��go �g f��� ��gm t�� �
�� n�g i}fÏ rgmf�i ijj kqt�Çgp Ø fÏ rpgm thg ij ost�� ×× qt�Çgp�go�m g ×× � � ×× qt�Çgp�gestpg op
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Ë�gi �ffg�p no hgesgohnoq tphgp iÇtp qt�Çgpej �
Ë nqgp �tthe _ km�� ã���to _jÉ� n� · nsÒg�eto ��

�Ò n et ot� ���� �g �hg qt� � fp ntp n�i Ï�g�g htog Çtpqt�Çgp e rrr���¸ }}}
�  ù� t��ÿÿü�u
B�}�} � ¶o tphgpgh eg� tÇ t��gs� e ��n� noq Çtp � egph nsg tÇ etm gÒ noh r
B�}�}�y« ��� �£ ��y} � Ë�g p��ge ���� hg�gpm nog �� ns� m gm�gp tÇ �Ï�g�g ne pgm thgh ogÕ� r
½Ä½� � ))Ç np e� no n Ç np e� t�� n�� � Ï�g�gnoq hnesnf�nog no �� ns���g Ç np e� m gm�gp �t �pp nhg ne ��g Ç np e� �t �g pgm thgh r
£��x���© B�}�} � ¶ Ï�g�gnoq h nesnf�nog no �� ns� g�s� m gm�gp ��e �fp ntp n�i hg�gpm nogh �i gÕ�gpo�� Ç�s�tp e r Ë�g m gm�gp � n����g � nq�ge� fp ntp n�i ne ��g Çnp e� �t �g pgm thgh r
���x���© Ý�}�} � ¶o ¶ÑË ���� hgÇ noge ��g tfgp�� nto e tog m nq��

fgpÇtpm to � fp ntp n�i Ï�g�g r
Ô}y}}� � ¶ s��ee hgÇ no n� nto ���� nmf�gm go� e �o ¶ÑË � n�� m g��thhgÇ no n� nto e ���� �pg nohts�� nto e tÇ t��gp m g��the n etm g� nm ge� n�� enmf�g �p�o eÇtpm �� nto e r Ë�g hgoggp htge ot enqo nÇns�o��tpÒ n ��� n� nmfpthge tp e��oh�ph nÃge ��g no�gpÇ�sg eggo �i��g s�ngo� r
£ }�ªx�¬ zy } {z§z�� � ¶ h�oqgp �eetsn��gh � n�� � hgoggp ���� etm gtÇ ��g m g��the m nq�� �g nmf�gm go�gh nogÇÇnsngo��i no � ��i���� ne ot� �ff�pgo� �t ��g s�ngo� r
 xy��zy� ��¬ } � ¶o tfgp�� nto ��teg p�o � nm g htge ot� hgfgoh to ��genÃg tÇ ��g h��� e�p� s��pg r
��y}z� ��¬ } � ¶o tfgp�� nto ��teg p�o � nm g ne � �nog�p Ç�o s� nto tÇ

��g enÃg tÇ ��g h��� e�p� s��pg r
��yÚ}� B�}�} � ¶o nmf�gm go��� nto tÇ � Ï�g�g � enoq � �noÒgh �ne� �ohpgÇgpgo sge �t ��g Ç np e� �oh ��e� othge r
 �� � �z� ¥�Ú}� � ¶o nmf�gm go��� nto tÇ � Ï�g�g � enoq �o �pp�i �ohnoh nsge tÇ ��g Ç np e� g�gm go� �oh ��g ogÕ� �h�n����g ef�sg r
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z¥���z �  �z�� � ¶ eg� tÇ s��eege r Ë�g �� e�p�s� s��ee efgsnÇ ns�� nto�ne� e ��g pgÏ� npgm go�e � s��ee m� e� e�� neÇi �t �g no s��hghno ��g eg� r
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Ë� ne s��f�gp fpgego� e � og� h��� e�p� s��pg s���gh � �pgg n etm g tÇ
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linked
implementation

array
implementation

Tree

Ë�g �tp nÃto��� �nog no ��g Ç nq�pg pgfpgego�e ��g ��pp ngp tÇ
�� e�p�s� nto �g��ggo ��g ¶ÑË �oh n� e nmf�gm go��� nto e r
�øùø � ý��� �� �
Ü nÒg �ne� e n �pgge �pg m �hg �f tÇ othge r ¶ stmm to Ò noh tÇ �pggne � ¥�yz�© ��}} n no �� ns� g�s� othg sto��no e � pgÇgpgo sg �t ��tt��gp othge ifteen��i o���j r Ë�g s��ee hgÇ no n� nto �ttÒ e �nÒg�� ne �
s��ee Ëpgg k

no� s�pqt oËpgg ��gÇ� n �p nq�� o
Eab
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p o
Ü nÒg �ne� othge n �pgg othge sto��no s�pqt � no �� ne s�eg �qgogp ns no� r mt�ghgp n �pgge m �i sto ene� tÇ �oi �ifg tÇ s�pqt n etno ��g Ç���pg it� st��h �gs�o ns���i e�� e� n���g ��g no� � n�� t��gp�ifge �oh n� e�t��h �tpÒ n ���� ne nÇ ��g pge� tÇ it�p fptqp�msthg htge ot� qt ��pi r Ë�g t��gp no e��o sg h�p n���ge �pg o�m gh�gÇ� �oh p nq�� n no �sstph�o sg � n�� � e��oh�ph ��i �t pgfpgego��pgge qp�f� ns���i �
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Ë�g �tf tÇ ��g �pgg i��g othg pgÇgppgh �t �i �pggj ne s���gh��g �xx� r áo Òggf noq � n�� ��g �pgg m g��f�tp n ��g t��gp othge �pgs���gh �p�o s�ge �oh ��g othge �� ��g � nf e � n�� o��� pgÇgpgo sge�pg s���gh �}zÔ}� r á� m �i eggm thh ���� �g hp�� ��g f ns��pg � n����g ptt� �� ��g �tf �oh ��g �g�hge �� ��g �t��tm n ��� ���� ne ot���g e�p�oqge� �� noq rËt m �Òg �� noq e �tp eg n stmf��gp esngo� ne�e m nÕ no ig� �ot��gpm g��f�tp � ��g Ç�m n�i �pgg r Ë�g �tf othg ne etm g� nm ge s���gh �£z�}y� �oh ��g othge n� pgÇgp e �t �pg n� e  {����}y r Ûthge � n����g e�m g f�pgo� �pg s���gh ��¥ ��y«� n �oh et to r� no���i n ��gpg ne ��et � qgtm g�p ns hts�����pi Çtp ��Ò noq��t�� �pgge r á ��pg�hi m go� ntogh �gÇ� �oh p nq�� n ��� ��gpgne ��et ))�f �� i�t��ph ��g f�pgo��ptt� j �oh ht�o i�t��ph ��gs� n�hpgo��g�hgej r ¶�et n ��� ��g othge ���� �pg ��g e�m g h ne��o sgÇptm ��g ptt� stmfp neg � �}Ô}� tÇ ��g �pgg rá hto �� Òot� ��i �g oggh ��pgg m g��f�tp e Çtp ���Ò noq ��t���pgge n ��� ��gpg n� ne r
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�øù� Ý� þ� þ�� ý���ÿ
Ë�g fptsgee tÇ �eegm��noq �pgg othge ne enm n��p �t ��g fptsgeetÇ �eegm��noq �ne� e r �g ��hg � sto e�p� s�tp Çtp �pgg othge ����
no n� n��nÃge ��g no e��o sg h�p n���ge r

f���ns Ëpgg ino� s�pqt n Ëpgg� �gÇ� n Ëpgg� p nq�� j k�� ne�gs�pqt Ø s�pqt o�� ne�g�gÇ� Ø �gÇ� o�� ne�gp nq�� Ø p nq�� op
�g ���ts��g ��g s� n�h othge Ç npe� �

Ëpgg� �gÇ� Ø og� Ëpgg i� n o��� n o���j oËpgg� p nq�� Ø og� Ëpgg i] n o��� n o���j o
�g s�o spg��g ��g f�pgo� othg �oh �noÒ n� �t ��g s� n�hpgo �� ��ge�m g � nm g �

Ëpgg� �pgg Ø og� Ëpgg ik n �gÇ� n p nq�� j o
Ë� ne sthg fpth� sge ��g e���g e�t�o no ��g fpgh nt� e Çnq�pg r
�øù� d�ü���ÿþ�� ý���ÿ
Çi ot� n �oi � nm g it� egg � og� h��� e�p� s��pg n it�p Ç np e�
Ï�ge� nto e�t��h �g n ))mt� s�o á �p�hgp eg n�| �� Ë�g m te� o���p����i �t �p�hgp eg � �pgg ne pgs�p enhg�i r �tp gÕ�mf�g n �t �hh �f��� ��g no�gqgpe no � �pgg n �g st��h �p n�g �� ne s��ee m g��th �

no� �t��� iËpgg �pggj knÇ i�pgg ØØ o���j pg��po � ono� s�pqt Ø �pgg�gs�pqt opg��po s�pqt ^ �t��� i�pgg�g�gÇ� j ^ �t��� i�pgg�gp nq�� j op
Ë� ne ne � s��ee m g��th �gs�� eg �g �t��h �nÒg �t � eg o��� �tpgfpgego� ��g gmf�i �pgg n �oh m �Òg ��g gmf�i �pgg ��g ��eg s�egtÇ ��g pgs�p ento r áÇ ��g �pgg ne gmf�i n ��g m g��th pg��po e � r���gp� neg n� m �Òge ��t pgs�penhg s���e �t Ç noh ��g �t��� h���g tÇ
n� e ��t s� n�hpgo r � no���i n n� �hhe no n� e t�o s�pqt �oh pg��po e��g �t��� r¶���t�q� �� ne m g��th �tpÒ e n ��gpg ne etm g h nÇÇ ns���i Ç n�� noqn� no�t �o t��gs��tp ngo�gh hgenqo r á� e�t��h ot� �ffg�p no ��gËpgg s��ee �gs�� eg n� pgÏ� npge ��g s�pqt �t �g no� t��gs�e r áÇ
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�g m �Òg ���� �ee�mf� nto ��go �g �teg ��g �hh�o��qge tÇ � qgogp nsh��� e�p� s��pg r�o ��g t��gp ��oh n �� ne sthg �ssgeege ��g no e��o sg h�p n���getÇ ��g Ëpgg othge n et n� ))Òot� e �� m tpg ���o n� e�t��h ��t�� ��gnmf�gm go��� nto tÇ ��g �pgg r áÇ �g s��oqgh ���� nmf�gm go��� nto���gp i�oh �g � n��j �� ne sthg �t��h �pg�Ò rÜ��gp no �� ne s��f�gp �g � n�� hghg�tf ��i e �t et�hg �� nefpt��gm n ���t� noq s�ngo� sthg �t �p�hgpeg �pgge sto��no noq �oiÒ nohe tÇ t��gs� e � n��t�� �pg�Ò noq ��g �� e�p�s� nto ��pp ngp �g��ggo��g s�ngo� sthg �oh ��g nmf�gm go��� nto r ÇgÇtpg �g qg� ��gpg n�g� �e �ttÒ �� �o �ff�ns�� nto tÇ �pgge r

�øùQ õÀ���ÿÿþ�� ý���ÿ
¶ �pgg ne � o���p�� ��i �t pgfpgego� ��g e�p� s��pg tÇ �ogÕfpgeento r 	o�nÒg t��gp ot��� nto e n n� s�o pgfpgego� ��gstmf��� nto �o�m� nq�t� e�i r �tp gÕ�mf�g n ��g noÇ nÕ gÕfpgeento k ^
� � ] ne �m� nq�t� e �o�gee �g Òot� ���� ��g m��� nf�ns�� nto ��ffgo e�gÇtpg ��g �hh n� nto rË�g Çt��t� noq Ç nq�pg pgfpgego� e ��g e�m g stmf���� nto �
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cargo:

left: right:

cargo:

left: right:

cargo:

left: right:

cargo:

left: right:

cargo:

left: right:

Ë�g othge s�o �g tfgp�ohe �nÒg k �oh � tp tfgp��tpe �nÒg ^ �oh
� r �fgp�ohe �pg �g�Ç othge o tfgp��tp othge sto��no pgÇgpgo sge �t
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��gnp tfgp�ohe i��� tÇ ��geg tfgp��tp e �pg ¥�yz�© n m g�o noq ��gi��hg gÕ�s��i ��t tfgp�ohej rÜttÒ noq �� �� ne Ç nq�pg n ��gpg ne ot Ï�ge� nto ���� ��g tphgptÇ tfgp�� nto e ne � ��g m��� nf�ns�� nto ��ffgo e Ç npe� no tphgp �tstmf��g ��g Çnp e� tfgp�oh tÇ ��g �hh n� nto r¸Õfpgeento �pgge �nÒg �� ne ��hg m �oi � ege r Ë�g gÕ�mf�g �g�pg qtnoq �t �ttÒ �� ne �p�o e��� nto Çptm tog Çtpm �� ifte�Ç nÕ j�t �ot��gp inoÇ nÕ j r ãnm n��p �pgge �pg � egh no enhg stmf n�gp e �tf�peg n tf� nm nÃg �oh �p�o e���g fptqp�m e rk�]
�øùc d�ü���ÿü �
á ��pg�hi ftno�gh t�� ���� pgs�pento fpth nhge � o���p�� ��i �t�p�hgp eg � �pgg r �g s�o fp no� ��g sto�go� e tÇ �o gÕfpgeento �pgg�nÒg �� ne �

f���ns e��� ns htnh fp no� iËpgg �pggj knÇ i�pgg ØØ o���j pg��po oãie�gm rt�� rfp no� i�pgg ^ l lj ofp no� i�pgg r�gÇ� j ofp no� i�pgg rp nq�� j op
áo t��gp �tphe n �t fp no� � �pgg n Çnp e� fp no� ��g sto�go� e tÇ
��g ptt� n ��go fp no� ��g go� npg �gÇ� e���pgg n ��go fp no� ��ggo� npg p nq�� e���pgg r Ë� ne ��i tÇ �p�hgp enoq � �pgg ne s���gh� £�}x��}� n �gs�� eg ��g sto�go� e tÇ ��g ptt� �ffg�p �gÇtpg ��gsto�go� e tÇ ��g s� n�hpgo r�tp ��g gÕ�mf�g gÕfpgeento ��g t��f�� ne ^ k � � ] r Ë� nene h nÇÇgpgo� Çptm �t�� fte�ÇnÕ �oh noÇ nÕ o n� ne � og� ot��� ntos���gh £�}µ� n no �� ns� ��g tfgp��tp e �ffg�p �gÇtpg ��gnptfgp�ohe r�t� m nq�� e� efgs� ���� nÇ �g �p�hgp eg ��g �pgg no � h nÇÇgpgo�
tphgp �g qg� ��g gÕfpgeento no � hnÇÇgpgo� ot��� nto r �tpgÕ�mf�g n nÇ �g fp no� ��g e���pgge Ç np e� n �oh ��go ��g ptt� othg �

f���ns e��� ns htnh fp no�Éte�tphgp iËpgg �pggj knÇ i�pgg ØØ o���j pg��po ofp no�Éte�tphgp i�pgg r�gÇ� j ofp no�Éte�tphgp i�pgg rp nq�� j oãie�gm rt�� rfp no� i�pgg ^ l lj op
�g qg� ��g gÕfpgeento no fte�Ç nÕ ik � ] � ^ j } ¶ e ��g o�m g tÇ ��gfpgh nt� e m g��th nmf�nge n �� ne tphgp tÇ �p�hgp e�� ne s���gh £ x�Ö
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�x��}� r � no���i n �t �p�hgp eg � �pgg �yx��}� n �g fp no� ��g �gÇ��pgg n ��go ��g ptt� n ��go ��g p nq�� �pgg �
f���ns e��� ns htnh fp no� áotphgp iËpgg �pggj knÇ i�pgg ØØ o���j pg��po ofp no� áotphgp i�pgg r�gÇ� j oãie�gm rt�� rfp no� i�pgg ^ l lj ofp no� áotphgp i�pgg rp nq�� j op

Ë�g pge��� ne k ^ � � ] n �� ns� ne ��g gÕfpgeento no noÇ nÕ rËt �g Ç�np n á ��hg �t ftno� t�� ���� á ��hg tm n��gh �onmftp��o� stmf�ns�� nto r ãtm g� nm ge ��go �g �p n�g �o gÕfpgeentono noÇ nÕ �g ��hg �t � eg f�pgo��gege �t fpgegphg ��g tphgp tÇ
tfgp�� nto e r ãt �o notphgp �p�hgp e�� ne ot� Ï� n�g e�ÇÇ nsngo� �tqgogp��g �o noÇ nÕ gÕfpgeento rÛghgp��g�gee n � n�� � Çg� nmfpthgm go� e n ��g gÕfpgeento �pgg �oh��g ��pgg pgs�p enhg �p�hgp e��e fpth nhg � qgogp�� ��i �t �p�o e���ggÕfpgeento e Çptm tog Çtpm �� �t �ot��gp r
�øùs õ��ü�ÿ��üýþ��
¶ e á m go� ntogh �gÇtpg n ��gpg ne � fpt��gm � n�� ��g ��i �g ��hg�ggo �p�hgpenoq �pgge � n� �pg�Òe ht�o ��g ��pp ngp �g��ggo ��gs�ngo� sthg i��g �ff�ns�� nto ���� � ege ��g �pggj �oh ��g fpth nhgpsthg i��g Ëpgg nmf�gm go��� nto j r áhg���i n �pgg sthg e�t��h �gqgogp�� o n� e�t��ho �� Òot� �oi�� noq ��t�� gÕfpgeento �pgge r¶oh ��g sthg ���� qgogp��ge �oh �p�hgp ege ��g gÕfpgeento �pgge�t��ho �� Òot� ��t�� ��g nmf�gm go��� nto tÇ ��g �pgge r Ë� nehgenqo sp n�gp nto ne s���gh x¥Í } � }y z£���z��xy �t h ne� noq� ne�
n� Çptm ��g go s�f e���� nto �g e�� no ãgs� nto LL n �� ns� �g m nq��
s��� ¬ }�{x� }y z£���z��xy ráo ��g s�ppgo� hgp ento n ��g Ëpgg sthg Òot� e �tt m� s� ��t����g s�ngo� r áo e�g�h n ��g Ëpgg s��ee e�t��h fpth nhg ��gqgogp�� s�f�� n�n�i tÇ �p�hgp enoq � �pgg no h�p nt� e ��i e r ¶e n��p�hgp ege n n� e�t��h fgpÇtpm tfgp�� nto e to g�s� othg ���� �pgefgsnÇ ngh �i ��g s�ngo� rËt Ç�sn�n���g �� ne egf�p�� nto tÇ no�gpge� e n �g � n�� spg��g �og� �� e�p�s� s��ee n s���gh à nen����g r Ë�g n�gm e e�tpgh no � �pgg� n�� �g pgÏ� npgh �t �g h nen����g n �� ns� m g�o e ���� ��gi hgÇ nog� m g��th o�m gh h nen� ���� htge ����ghgp ��g s�ngo� ��o� e htog �tg�s� othg r Ë��� ��i ��g Ëpgg s�o fgpÇtpm ��g �p�hgp e�� �oh ��gs�ngo� s�o fgpÇtpm ��g othg tfgp�� nto e rmgpg �pg ��g e�gf e �g ��hg �t fgpÇtpm �t �ghqg �o �� e�p�s�
s��ee �g��ggo � s�ngo� �oh � fpth nhgp �



� 
�º� :¾� ����� �� ��� ����� ��� �� EE²

k r ÑgÇ nog �o �� e�p�s� s��ee ���� efgsnÇ nge ��g m g��the ��gfpth nhgp sthg � n�� oggh �t nohtÒg to n� e stmftogo� e r
� r �p n�g ��g fpth nhgp sthg no �gpm e tÇ ��g og� �� e�p�s� s��ee n�e tfftegh �t qgogp ns ���gs� e r
] r ÑgÇ nog � sto spg�g s��ee ���� �g�toq e �t ��g �� e�p�s� s��ee�oh ���� nmf�gm go� e ��g pgÏ� npgh m g��the �e �ffptfp n��g Çtp��g s�ngo� r
¦ r �p n�g ��g s�ngo� sthg �t � eg ��g og� sto spg�g s��ee r
Ë�g ogÕ� Çg� egs� nto e hgm to e�p��g ��geg e�gf e r

�øù� ¹�e� þ�� ü� ü!ÿý�ü�ý ��üÿÿ
¶o �� e�p�s� s��ee hgÇno n� nto �ttÒ e � �t� �nÒg � sto spg�g s��eehgÇno n� nto n gÕ sgf� ���� n� to�i efgsnÇ nge ��g no�gpÇ�sg tÇ g�s�
m g��th �oh ot� �o nmf�gm go��� nto r Ë�g hgÇno n� nto tÇ à nen����g ne
f���ns no�gpÇ�sg à nen����g k

f���ns htnh h nen� ij op
Ë��� �e n� } Ë�g �tph no�gpÇ�sg ne ��h� �e Ògi�tph Çtp �o �� e�p�s�
s��ee r Ë�g hgÇ no n� nto tÇ h nen� �ttÒ e �nÒg �oi t��gp m g��thhgÇno n� nto n gÕ sgf� ���� n� ��e ot �thi r Ë� ne hgÇno n� ntoefgsnÇ nge ���� �oi s��ee ���� nmf�gm go� e à nen����g ��e �t ��hg� m g��th o�m gh h nen� ���� ��Òge ot f�p�m g�gpe �oh ���� pg��po e
htnh rÜ nÒg t��gp s��ee hgÇno n� nto e n �� e�p�s� s��ee hgÇ no n� nto eqt no � Ç n�g � n�� ��g e�m g o�m g �e ��g s��ee ino �� ne s�egà nen����g r��h�j r
�øù� È�������ýþ�� ü� ü!ÿý�ü�ý ��üÿÿ
áÇ �g �pg � enoq �o gÕfpgeento �pgg �t qgogp��g noÇ nÕ n ��go))h nen� noq �� � othg m g�o e fp no� noq n� e sto�go� e r ãno sg ��gsto�go� e tÇ �o gÕfpgeento �pgg �pg �tÒgo e n �g ��� spg��g � og�
sto spg�g s��ee s���gh ËtÒgo ���� nmf�gm go� e à nen����g
f���ns s��ee ËtÒgo nmf�gm go� e à nen����g kã�p noq e�p o

f���ns ËtÒgo iã�p noq e�p j k�� ne re�p Ø e�p o
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p
f���ns htnh h nen� ij kãie�gm rt�� rfp no� ie�p ^ l lj op

p
��go �g stmf n�g �� ne s��ee hgÇ no n� nto i�� ns� ne no � Ç n�g o�m ghËtÒgo r��h�j n ��g stmf n�gp s�gsÒ e ��g��gp ��g m g��the fpth nhghe�� neÇi ��g pgÏ� npgm go�e efgsnÇ ngh �i ��g �� e�p�s� s��ee r áÇ
ot� n n� � n�� fpth� sg �o gpptp m gee�qg r �tp gÕ�mf�g n nÇ �gm neefg�� ��g o�m g tÇ ��g m g��th ���� ne e�fftegh �t �g h nen� n�g m nq�� qg� etm g�� noq �nÒg n ))s��ee ËtÒgo m� e� �g hgs��pgh�� e�p�s� r á� htge ot� hgÇ nog htnh h nen� ij Çptm no�gpÇ�sgà nen����g r��Ë�g ogÕ� e�gf ne �t m th nÇi ��g f�p egp �t f�� ËtÒgo t��gs� eno�t ��g �pgg no e�g�h tÇ ã�p noq e r mgpg ne � em ��� gÕ�mf�g �

ã�p noq gÕfp Ø lk � ] � ^ l oã�p noqËtÒgo nÃgp e� Ø og� ã�p noqËtÒgo nÃgp igÕfp n l ^��� l n �p�gj oã�p noq �tÒgo Ø e� rogÕ�ËtÒgo ij oËpgg �pgg Ø og� Ëpgg iog� ËtÒgo i�tÒgo j n o��� n o���jj o
Ë� ne sthg ��Òge ��g Ç np e� �tÒgo no ��g e�p noq �oh �p�f e n� no �ËtÒgo t��gs� n ��go f�� e ��g ËtÒgo no�t � �pgg othg r áÇ ��g ËpggpgÏ� npge ��g s�pqt �t �g à nen����g n n� � n�� stohgp� ��g ËtÒgo�t �g � à nen����g t��gs� r ��go �g pgm thg ��g à nen����g Çptm ��g�pgg n �g � n�� ��hg �t s�e� n� ��sÒ no�t � ËtÒgo r¶ e �o gÕgpsneg n �p n�g � hgp ento tÇ fp no�Épgtphgp s���gh
h nen�Épgtphgp ���� �p�hgpege ��g �pgg �oh nohtÒge h nen� to g�s�
othg no fpgtphgp r
�øù� ���üu þ�������ýüýþ�� �� ý���ÿ
���� htge n� m g�o �t ))nmf�gm go� �� � �pgg| ãt Ç�p �g ��hg to�ieggo tog nmf�gm go��� nto tÇ � �pgg n � �noÒgh h��� e�p� s��pgenm n��p �t � �noÒgh �ne� r Ç�� ��gpg �pg t��gp e�p� s��pge �g�t��h �nÒg �t nhgo� nÇi �e �pgge r ¶oi�� noq ���� s�o fgpÇtpm ��g��ens eg� tÇ �pgg tfgp�� nto e e�t��h �g pgstqo nÃgh �e � �pgg rãt ���� �pg ��g �pgg tfgp�� nto| áo t��gp �tphe n �t� ht �ghgÇnog ��g Ëpgg ¶ÑË|
 xy���� �x� � Ç� n�h �o gmf�i �pgg r
gmf�i � áe �� ne �pgg ��g gmf�i �pgg|
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�gÇ� � �g��po ��g �gÇ� s� n�h tÇ �� ne othg n tp �o gmf�i �pgg nÇ
��gpg ne otog r

p nq�� � �g��po ��g �gÇ� s� n�h tÇ �� ne othg n tp �o gmf�i �pgg nÇ
��gpg ne otog r

f�pgo� � �g��po ��g f�pgo� tÇ �� ne othg n tp �o gmf�i �pgg nÇ �� neothg ne ��g ptt� r
áo ��g nmf�gm go��� nto �g ��hg eggo n ��g gmf�i �pgg nepgfpgego�gh �i ��g efgsn�� h���g o��� r �gÇ� �oh p nq�� �pgfgpÇtpm gh �i �ssgeenoq ��g no e��o sg h�p n���ge tÇ ��g othg r �g��hg ot� nmf�gm go�gh f�pgo� ig� iit� m nq�� �� noÒ ��t�� �t� �t htn� j rË�gpg ne �ot��gp nmf�gm go��� nto tÇ �pgge ���� � ege �pp�ie �ohnohnsge no e�g�h tÇ t��gs�e �oh pgÇgpgo sge r Ët egg �t� n� �tpÒ e n�g � n�� e��p� �i �ttÒ noq �� � �i�p nh nmf�gm go��� nto ���� � ege�t�� �pp�i e �oh t��gs� e rË� ne Ç nq�pg e�t� e � �pgg �nÒg ��g toge �g ��hg �ggo �ttÒ noq�� n ����t�q� n� ne ��nh t�� enhg��i e n � n�� ��g ptt� �� ��g �gÇ�

�oh ��g �g�hge to ��g p nq�� r ¶� ��g �t��tm ��gpg ne �o �pp�i tÇ
pgÇgpgo sge ���� pgÇgp �t ��g t��gs� e no ��g �pgge r
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right:

áo �� ne �pgg ��g s�pqt tÇ g�s� othg ne ��g e�m g �e ��g �pp�inohgÕ tÇ ��g othg n ��� tÇ st�p eg ���� ne ot� �p�g no qgogp�� r�t� m nq�� ot� nsg ���� �pp�i nohgÕ k pgÇgp e �t ��g ptt� othg �oh�pp�i nohgÕ � ne gmf�i r Ë�g pg�eto Çtp ���� � n�� �gstm g s�g�petto rãt ot� �g ��hg � �pgg ��gpg g�s� othg ��e � �o nÏ�g nohgÕ r��p��gpm tpg n ��g noh nsge ��hg �ggo �eenqogh �t ��g othge�sstph noq �t � hg�n�gp��g f���gpo n no tphgp �t �s� nghg ��gÇt��t� noq pge��� e �
k r Ë�g �gÇ� s� n�h tÇ ��g othg � n�� nohgÕ Ò ��e nohgÕ EÒ r
� r Ë�g p nq�� s� n�h tÇ ��g othg � n�� nohgÕ Ò ��e nohgÕ EÒ W a r
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] r Ë�g f�pgo� tÇ ��g othg � n�� nohgÕ Ò ��e nohgÕ Ò²E ipt�ohghht�o j r
	 enoq ��geg Çtpm���e n �g s�o nmf�gm go� �gÇ� n p nq�� �oh f�pgo��� e� �i htnoq �p n��m g� ns o �g hto �� ��hg �t � eg ��g pgÇgpgo sge ��

��� }ãno sg �g hto �� � eg ��g pgÇgpgo sge n �g s�o qg� p nh tÇ ��gm n�� ns� m g�o e ���� ���� � egh �t �g � �pgg othg ne ot� �� e� s�pqt�oh ot�� noq g�eg r Ë��� m g�o e �g s�o nmf�gm go� ��g �pgg �e �o�pp�i tÇ s�pqt t��gs� e o �g hto �� oggh �pgg othge �� ��� rmgpg �e ���� tog nmf�gm go��� nto �ttÒe �nÒg �
f���ns s��ee Ëpgg k

���gs� ýþ �pp�i o
f���ns Ëpgg ij k�pp�i Ø og� ���gs� ýk��þ op

Ût e�pfp nege et Ç�p r Ë�g no e��o sg h�p n���g ne �o �pp�i tÇ
���gs� e r Ë�g sto e�p� s�tp no n� n��nÃge �� ne �pp�i � n�� �o�p� n�p�pi no n� n�� enÃg i�g s�o ����i e pgenÃg n� ���gp j rËt s�gsÒ ��g��gp � �pgg ne gmf�i n �g s�gsÒ ��g��gp ��g ptt�
othg ne o��� r ¶q�no n ��g ptt� othg ne �ts��gh �� nohgÕ k r

f���ns �tt�g�o gmf�i ij kpg��po i�pp�i ýkþ ØØ o���j op
Ë�g nmf�gm go��� nto tÇ �gÇ� n p nq�� �oh f�pgo� ne �� e� �p n��m g� ns �

f���ns no� �gÇ� ino� nj k pg��po ��n o p
f���ns no� p nq�� ino� nj k pg��po ��n ^ k o p
f���ns no� f�pgo� ino� nj k pg��po n�� o p

�o�i tog fpt��gm pgm �o no e r Ë�g othg ))pgÇgpgo sge �� �g ��hg �pgot� pg���i pgÇgpgo sge o ��gi �pg no�gqgp noh nsge r Ët �ssgee ��gs�pqt n� eg�Ç n �g ��hg �t qg� tp eg� �o g�gm go� tÇ ��g �pp�i r�tp ���� Ò noh tÇ tfgp�� nto n n� ne tÇ�go � qtth nhg� �t fpth nhgm g��the ���� fgpÇtpm enmf�g gpptp s�gsÒ noq �gÇtpg �ssgeenoq ��gh��� e�p� s��pg r
f���ns ���gs� qg�Î�pqt ino� nj knÇ in × � àà n gØ �pp�i r�goq�� j pg��po o��� opg��po �pp�i ýnþ op
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f���ns htnh eg�Î�pqt ino� n n ���gs� t��j knÇ in × � àà n gØ �pp�i r�goq�� j pg��po o�pp�i ýnþ Ø t�� op
·g��the �nÒg �� ne �pg tÇ�go s���gh z  }��x� ¬ }�{x�� �gs�� eg��gi fpth nhg �ssgee �t � h��� e�p� s��pg i��g �� n�n�i �t qg� �oheg� g�gm go�ej � n��t�� �g�� noq ��g s�ngo� egg ��g hg��n�e tÇ ��gnmf�gm go��� nto r� no���i �g �pg pg�hi �t �� n�h � �pgg r áo �ot��gp s��ee i��gs�ngo� j n �g �t��h �p n�g

Ëpgg �pgg Ø og� Ëpgg ij ono� ptt� Ø k o�pgg reg�Î�pqt iptt� n ls�pqt Çtp ptt� lj o
Ë�g sto e�p� s�tp �� n�he �o gmf�i �pgg r áo �� ne s�eg �g �ee�m g���� ��g s�ngo� Òot� e ���� ��g nohgÕ tÇ ��g ptt� ne k ����t�q� n��t��h �g fpgÇgp���g Çtp ��g �pgg nmf�gm go��� nto �t fpth nhg ����
noÇtpm �� nto r ¶oi��i n nohtÒ noq eg�Î�pqt f�� e ��g e�p noq ls�pqtÇtp ptt� l no�t ��g ptt� othg rËt �hh s� n�hpgo �t ��g ptt� othg �

�pgg reg�Î�pqt i�pgg r�gÇ� iptt� j n ls�pqt Çtp �gÇ� lj o�pgg reg�Î�pqt i�pgg rp nq�� iptt� j n ls�pqt Çtp p nq�� lj o
áo ��g �pgg s��ee �g st��h fpth nhg � m g��th ���� fp no� e ��gsto�go� e tÇ ��g �pgg no fpgtphgp r

f���ns htnh fp no�Épgtphgp ino� nj knÇ iqg�Ûthg inj ØØ o���j pg��po oãie�gm rt�� rfp no��o iqg�Ûthg injj ofp no�Épgtphgp i�gÇ� injj ofp no�Épgtphgp ip nq�� injj op
�g nohtÒg �� ne m g��th Çptm ��g s�ngo� �i f�eenoq ��g ptt� �e �f�p�m g�gp r

�pgg rfp no� iptt� j o
Ë�g t��f�� ne
s�pqt Çtp ptt�
s�pqt Çtp �gÇ�
s�pqt Çtp p nq��
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Ë� ne nmf�gm go��� nto fpth nhge ��g ��ens tfgp�� nto e pgÏ� npgh �t�g � �pgg n ��� n� �g�hge � �t� �t �g hgenpgh r ¶ e á ftno�ght�� n �g gÕfgs� ��g s�ngo� �t ��hg � �t� tÇ noÇtpm �� nto ��t�� ��gnmf�gm go��� nto n �oh ��g no�gpÇ�sg ��g s�ngo� egge n � n�� noh nsge�oh ��� n ne ot� hgpi fpg��i r¶�et n �g ��hg ��g � e��� fpt��gm � n�� �pp�i nmf�gm go��� nto e n�� ns� ne ���� ��g no n� n�� enÃg tÇ ��g �pp�i ne �p� n�p�pi �oh n�
m nq�� ��hg �t �g pgenÃgh r Ë� ne ��e� fpt��gm s�o �g et�hgh �ipgf��snoq ��g �pp�i � n�� � àgs�tp r
�øùø  dû� M­�°©Å ��üÿÿ
ËNO àOPQRS TU V WX TYQ�TZ �VhV PYVUU TZ QNO [VhV \XQ TY ]VP^V_O \`Q TU VZ Ta]YOa OZQVQ TRZ Rb VZ VSSVc Rb �W[OPQ U n d TQN QNO VeeOebOVQXSO QNVQ TQ PVZ SOUTÃO TQ UOYb VXQRa VQ TPVYYc n UR dO eRZ �Q NVhOQR \fNO gOPQRS PYVUU ]SRh TeOU a OQNReU ZVa Oe _OQ VZe UOQ QNVQ VSOUTa TYVS QR QNO _OQhVS_R VZe UOQhVS_R a OQNReU dO dSRQO bRS QNOfSOO PYVUU \ �RX UNRXYe SOh TOd QNO RQNOS gOPQRS R]OSVQ TRZ U WcPRZ UXYQ TZ_ QNO RZYTZO eRPXa OZQVQ TRZ \ÇObRSO X UTZ_ QNO gOPQRS PYVUU n cRX UNRXYe XZeOS UQVZe V bOdPRZ PO]Q U \ ¸hOSc gOPQRS NVU V PV]VPTQc n dN TPN TU QNO Va RXZQ RbU]VPO QNVQ NVU WOOZ VYYRPVQOe QR UQRSO hVYXOU n VZe V UTÃO n dN TPNTU QNO ZXaWOS Rb hVYXOU QNVQ VSO VPQXVYYc TZ QNO hOPQRS \fNO bRYYRd TZ_ b T_XSO TU V UTa]YO eTV_SVa Rb V gOPQRS QNVQPRZQVTZ U QNSOO OYOa OZQU n WXQ TQ NVU V PV]VPTQc Rb UOhOZ \

`Z _OZOSVY n TQ TU QNO SOU]RZ UTW TYTQc Rb QNO PYTOZQ PReO QRa V^O UXSO QNVQ QNO hOPQRS NVU UXbb TPTOZQ <7i? WObRSO TZhR^ TZ_ UOQRS _OQ \ `b cRX QSc QR VPPOUU VZ OYOa OZQ QNVQ eROU ZRQ Oj TUQ iTZQN TU PVUO QNO OYOa OZQ U d TQN TZeTPOU ] QNSRX_N _j n cRX d TYY _OQ VZ¶SSVc `ZeOj�XQ�bÇRXZeU OjPO]Q TRZ \fNO gOPQRS a OQNReU X UO QNO Vee VZe TZ UOSQ VXQRa VQ TPVYYcTZ PSOVUO QNO UTÃO Rb QNO gOPQRS n WXQ UOQ eROU ZRQ \ fNO SOUTÃOa OQNRe VeeU ZXYY OYOa OZQ U QR QNO OZe Rb QNO gOPQRS QR _OQ QR QNO_ ThOZ UTÃO \·RUQ Rb QNO Q Ta O QNO PYTOZQ eROUZ �Q NVhO QR dRSSc VWRXQPV]VPTQc \ �NOZOhOS QNO UTÃO Rb QNO gOPQRS PNVZ_OU n QNO PV]VPTQcTU X]eVQOe VXQRa VQ TPVYYc \ �RS ]OSbRSa VZ PO SOVURZ U n URa OV]]YTPVQ TRZ U a T_NQ dVZQ QR QV^O PRZQSRY Rb QN TU bXZ PQ TRZ n dN TPNTU dNc QNOSO VSO Vee TQ TRZVY a OQNReU bRS TZ PSOVUTZ_ VZe eOPSOVUTZ_
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PV]VPTQc \ÇOPVX UO QNO PYTOZQ PReO NVU ZR VPPOUU QR QNO Ta]YOa OZQVQ TRZ RbV hOPQRS n TQ TU ZRQ PYOVS NRd dO UNRXYe QSVhOSUO RZO \ �b PRXS UO nRZO ]RUUTW TYTQc TU QR X UO V YRR] hVS TVWYO VU VZ TZeOj TZQR QNO
hOPQRS r

bRS iTZQ Ts� o Tth \UTÃO ij o T^^ j kuc UQOa \RXQ \]S TZQYZ ih \_OQ iTjj op
fNOSO �U ZRQN TZ_ dSRZ_ d TQN QNVQ n WXQ QNOSO TU VZRQNOS dVc QNVQUOShOU QR eOa RZ UQSVQO QNO `QOSVQRS PYVUU \ gOPQRS U ]SRh TeO Va OQNRe ZVa Oe TQOSVQRS QNVQ SOQXSZ U VZ `QOSVQRS RW[OPQ QNVQ a V^OUTQ ]RUUTWYO QR QSVhOS UO QNO hOPQRS \
�øùøø dû� v°­Åã°©Å ��üÿÿ
`QOSVQRS TU VZ VW UQSVPQ PYVUU TZ QNO [VhV \XQ TY ]VP^V_O \ `QU]OPTb TOU QNSOO a OQNReU r
NVUwOjQ � xROU QN TU TQOSVQ TRZ NVhO a RSO OYOa OZQ U|
ZOjQ � �OQXSZ QNO ZOjQ OYOa OZQ n RS QNSRd VZ Oj PO]Q TRZ Tb QNOSO TUZRZO \
SOa RhO � �Oa RhO bSRa QNO PRYYOPQ TRZ QNO YVUQ OYOa OZQ QNVQ dVUSOQXSZOe \

fNO bRYYRd TZ_ OjVa]YO X UOU VZ TQOSVQRS QR QSVhOS UO VZe ]S TZQQNO OYOa OZQU Rb V hOPQRS \
`QOSVQRS TQOSVQRS s hOPQRS \TQOSVQRS ij odN TYO iTQOSVQRS \NVUwOjQ ijj kuc UQOa \RXQ \]S TZQYZ iTQOSVQRS \ZOjQ ijj op

�Z PO QNO `QOSVQRS TU PSOVQOe n TQ TU V UO]VSVQO RW[OPQ bSRa QNORS T_ TZVY gOPQRS \ uXW UOyXOZQ PNVZ_OU TZ QNO gOPQRS VSO ZRQSObYOPQOe TZ QNO `QOSVQRS \ `Z bVPQ n Tb cRX a Re Tbc QNO gOPQRSVbQOS PSOVQ TZ_ VZ `QOSVQRS n QNO `QOSVQRS WOPRa OU TZhVYTe \ `b cRXVPPOUU QNO `QOSVQRS V_VTZ n TQ d TYY PVX UO V hRZ PXSSOZQ·Re Tb TPVQ TRZOj PO]Q TRZ \`Z V ]SOh TRX U UOPQ TRZ dO X UOe QNO g TUTQVWYO VW UQSVPQ PYVUU QRVYYRd V PYTOZQ QR QSVhOS UO V eVQV UQSX PQXSO d TQNRXQ ^ZRd TZ_ QNOeOQVTYU Rb TQU Ta]YOa OZQVQ TRZ \ `QOSVQRSU ]SRh TeO VZRQNOS dVcQR eR QNO UVa O QN TZ_ \ `Z QNO bTS UQ PVUO n QNO ]SRh TeOS ]OSbRSa UQNO TQOSVQ TRZ VZe TZhR^OU PYTOZQ PReO QR ))h TUTQ �� OVPN OYOa OZQ \
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`Z QNO UOPRZe PVUO QNO ]SRh TeOS _ ThOU QNO PYTOZQ VZ RW[OPQ QNVQTQ PVZ X UO QR UOYOPQ OYOa OZQ U RZO VQ V Q Ta O iVYWOTQ TZ VZ RSeOSPRZQSRYYOe Wc QNO ]SRh TeOS j \¶ U VZ OjOSPTUO n dS TQO V PRZ PSOQO PYVUU ZVa Oe {SO`QOSVQRS QNVQTa]YOa OZQ U QNO `QOSVQRS TZQOSbVPO n VZe dS TQO V a OQNRe ZVa Oe]SORSeOS `QOSVQRS bRS QNO fSOO PYVUU QNVQ SOQXSZ U V {SO`QOSVQRSQNVQ UOYOPQU QNO OYOa OZQ U Rb QNO fSOO TZ ]SORSeOS \
�øùø� t��ÿÿü�u
|}~z�� ���� � ¶ QSOO TZ dN TPN OVPN ZReO SObOS U QR � n � n RS �eO]OZeOZQ ZReOU \
���� � fNO QR]�a RUQ ZReO TZ V QSOO n QR dN TPN ZR RQNOS ZReOU SObOS \
��z � � ¶ WRQQRa �a RUQ ZReO TZ V QSOO n dN TPN SObOS U QR ZR RQNOSZReOU \
�z��~� � fNO ZReO QNVQ SObOS U QR V _ ThOZ ZReO \
��}�� � �ZO Rb QNO ZReOU SObOSSOe QR Wc V ZReO \
����� � fNO UOQ Rb ZReOU OyX TeTUQVZQ bSRa QNO SRRQ \
���µ� ~��z�}�~ � ¶ dVc Rb dS TQ TZ_ V a VQNOa VQ TPVY Oj]SOUUTRZ d TQNOVPN R]OSVQRS V]]OVS TZ_ WObRSO TQU R]OSVZeU \
�������� � ¶ dVc QR QSVhOS UO V QSOO n h TUTQ TZ_ OVPN ZReO WObRSO TQUPN TYeSOZ \
� �������� � ¶ dVc QR QSVhOS UO V QSOO n h TUTQ TZ_ QNO PN TYeSOZ RbOVPN ZReO WObRSO QNO ZReO TQ UOYb \
}~����� � ¶ dVc QR QSVhOSUO V QSOO n h TUTQ TZ_ QNO YObQ UXWQSOO n QNOZQNO SRRQ n QNOZ QNO S T_NQ UXWQSOO \
��z�� �z�}z|�� � ¶ UQVQ TP hVS TVWYO eOPYVSOe RXQ UTeO Rb VZc a OQNRe \`Q TU VPPOUUTWYO bSRa VZc a OQNRe \
| }~z�� �� ��z��� � ¶Z R]OSVQRS QNVQ QV^OU QdR R]OSVZeU \
�|� ��� �~�z����z�}�~ � fNO eOUT_Z _RVY Rb ^OO] TZ_ QNOTa]YOa OZQVQ TRZ U Rb QdR RW[OPQ U VU UO]VSVQO VU ]RUUTWYO \wOTQNOS PYVUU UNRXYe NVhO QR ^ZRd QNO eOQVTYU Rb QNOTa]YOa OZQVQ TRZ Rb QNO RQNOS \
� ����� �~�z����z�}�~ � fNO eOUT_Z _RVY Rb ^OO] TZ_ QNO TZQOSbVPO RbV a OQNRe UO]VSVQO bSRa QNO eOQVTYU Rb TQU Ta]YOa OZQVQ TRZ \
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¥ NOV] TU V U]OPTVY ^ TZe Rb QSOO QNVQ NV]]OZ U QR WO VZ Obb TPTOZQTa]YOa OZQVQ TRZ Rb V ]S TRS TQc yXOXO \ fN TU b T_XSO UNRd U QNOSOYVQ TRZ UN T] U Va RZ_ QNO eVQV UQSX PQXSOU TZ QN TU PNV]QOS \
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¦SeTZVS TYc dO QSc QR a VTZQVTZ VU aX PN e TUQVZ PO VU ]RUUTWYOWOQdOOZ VZ ¥xf VZe TQ U Ta]YOa OZQVQ TRZ § WXQ TZ QNO PVUO Rb QNO¨OV] § QN TU WVSS TOS WSOV^ U eRdZ V YTQQYO \ fNO SOVURZ TU QNVQ dOVSO TZQOSOUQOe TZ QNO ]OSbRSa VZ PO Rb QNO R]OSVQ TRZ U dO Ta]YOa OZQ \©RS OVPN Ta]YOa OZQVQ TRZ QNOSO VSO URa O R]OSVQ TRZ U QNVQ VSO OVUcQR Ta]YOa OZQ VZe Obb TPTOZQ § VZe RQNOS U QNVQ VSO PYXa Uc VZe UYRd \`Q QXSZ U RXQ QNVQ QNO VSSVc Ta]YOa OZQVQ TRZ Rb V QSOO dRS^ U]VSQ TPXYVSYc dOYY VU VZ Ta]YOa OZQVQ TRZ Rb V ¨OV] \ fNO R]OSVQ TRZ UQNO VSSVc ]OSbRSa U dOYY VSO OjVPQYc QNO R]OSVQ TRZ U dO ZOOe QRTa]YOa OZQ V ¨OV] \fR XZeOS UQVZe QN TU SOYVQ TRZ UN T] § dO d TYY ]SRPOOe TZ VbOd UQO] U \ © TS UQ § dO ZOOe QR eOhOYR] dVc U Rb PRa]VS TZ_ QNO]OSbRSa VZ PO Rb hVS TRX U Ta]YOa OZQVQ TRZ U \ wOjQ § dO d TYY YRR^
Epp
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VQ QNO R]OSVQ TRZ U ¨OV] U ]OSbRSa \ © TZVYYc § dO d TYY PRa]VSO QNO¨OV] Ta]YOa OZQVQ TRZ Rb V {S TRS TQc °XOXO QR QNO RQNOS U iVSSVc U VZeYTUQ Uj VZe UOO dNc QNO ¨OV] TU PRZ UTeOSOe ]VSQ TPXYVSYc Obb TPTOZQ \
�� �� ±¡²³´²µ£¶·¡ £¶£¸¹º»º
¼NOZ dO PRa]VSO VY_RS TQNa U § dO dRXYe YT^O QR NVhO V dVc QRQOYY dNOZ RZO TU bVUQOS QNVZ VZRQNOS § RS QV^OU YOUU U]VPO § RSX UOU YOUU Rb URa O RQNOS SOURXS PO \ `Q TU NVSe QR VZ UdOS QNRUOyXOUQ TRZ U TZ eOQVTY § WOPVX UO QNO Q Ta O VZe U]VPO X UOe Wc VZVY_RS TQNa eO]OZe RZ QNO Ta]YOa OZQVQ TRZ Rb QNO VY_RS TQNa § QNO]VSQ TPXYVS ]SRWYOa WOTZ_ URYhOe § VZe QNO NVSedVSO QNO ]SR_SVaSXZ U RZ \fNO RW[OPQ ThO Rb QN TU UOPQ TRZ TU QR eOhOYR] V dVc Rb QVY^ TZ_VWRXQ ]OSbRSa VZ PO QNVQ TU TZeO]OZeOZQ Rb VYY Rb QNRUO QN TZ_ U § VZeRZYc eO]OZeU RZ QNO VY_RS TQNa TQ UOYb \ fR UQVSQ § dO d TYY bRPX U RZSXZ Q Ta O ½ YVQOS dO d TYY QVY^ VWRXQ RQNOS SOURXS POU \¦XS eOPTUTRZ U VSO _X TeOe Wc V UOS TOU Rb PRZ UQSVTZQ U r
� \ © TS UQ § QNO ]OSbRSa VZ PO Rb VZ VY_RS TQNa eO]OZeU RZ QNONVSedVSO TQ SXZ U RZ § UR dO X UXVYYc eRZ ¾Q QVY^ VWRXQ SXZ Q Ta OTZ VW URYXQO QOSa U YT^O UOPRZeU \ `Z UQOVe § dO X UXVYYc PRXZQQNO ZXaWOS Rb VW UQSVPQ R]OSVQ TRZ U QNO VY_RS TQNa ]OSbRSa U \
¿ \ uOPRZe § ]OSbRSa VZ PO RbQOZ eO]OZeU RZ QNO ]VSQ TPXYVS ]SRWYOadO VSO QSc TZ_ QR URYhO ÀÀ URa O ]SRWYOa U VSO OVUTOS QNVZRQNOS U \ fR PRa]VSO VY_RS TQNa U § dO X UXVYYc bRPX U RZ OTQNOSQNO dRS UQÀPVUO UPOZVS TR RS VZ VhOSV_O iRS PRaa RZ j PVUO \
Á \ fN TSe § ]OSbRSa VZ PO eO]OZeU RZ QNO UTÂO Rb QNO ]SRWYOa

iX UXVYYc § WXQ ZRQ VYdVcU § QNO ZXaWOS Rb OYOa OZQ U TZ VPRYYOPQ TRZ j \ ¼O VeeSOUU QN TU eO]OZeOZ PO Oj]YTPTQYc WcOj]SOUUTZ_ SXZ Q Ta O VU V bXZ PQ TRZ Rb ]SRWYOa UTÂO \
Ã \ © TZVYYc § ]OSbRSa VZ PO eO]OZeU RZ eOQVTYU Rb QNOTa]YOa OZQVQ TRZ YT^O RW[OPQ VYYRPVQ TRZ RhOSNOVe VZe a OQNReTZhRPVQ TRZ RhOSNOVe \ ¼O X UXVYYc T_ZRSO QNOUO eOQVTYUWOPVX UO QNOc eRZ ¾Q VbbOPQ QNO SVQO VQ dN TPN QNO ZXaWOS RbVW UQSVPQ R]OSVQ TRZ U TZ PSOVUOU d TQN ]SRWYOa UTÂO \
fR a V^O QN TU ]SRPOUU a RSO PRZ PSOQO § PRZ UTeOS QdR VY_RS TQNa U dONVhO VYSOVec UOOZ bRS URSQ TZ_ VZ VSSVc Rb TZQO_OS U \ fNO b TS UQTU ������}�~ ���� § dN TPN dO UVd TZ uOPQ TRZ �Á \Ä \ ¨OSO TU QNO] UOXeRPReO dO X UOe QNOSO \
UOYOPQ TRZ URSQ iVSSVc j ÅbRS iTZQ TsÆ ½ TtVSSVc \YOZ_QN ij ½ TÇÇ j Å
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ÐÐ b TZe QNO YRdOUQ TQOa VQ RS QR QNO S T_NQ Rb TÐÐ UdV] QNO TQN TQOa VZe QNO YRdOUQ TQOaÑÑ
fR ]OSbRSa QNO R]OSVQ TRZ U U]OPTbTOe TZ QNO ] UOXeRPReO § dO dSRQONOY]OS a OQNReU ZVa Oe b TZeÒRdOUQ ij VZe UdV] \ `Z ���������� §b TZeÒRdOUQ ij YRR^ U YT^O QN TU

ÐÐ b TZe QNO TZeOj Rb QNO YRdOUQ TQOa WOQdOOZÐÐ T VZe QNO OZe Rb QNO VSSVc
b TZeÒRdOUQ iVSSVc § Tj ÅÐÐ YRdOUQ PRZQVTZ U QNO TZeOj Rb QNO YRdOUQ TQOa UR bVSYRdOUQ s T ½bRS iTZQ [s TÇ � ½ [tVSSVc \YOZ_QN ij ½ [ÇÇ j ÅÐÐ PRa]VSO QNO [QN TQOa QR QNO YRdOUQ TQOa UR bVSÐÐ Tb QNO [QN TQOa TU YRdOS § SO]YVPO YRdOUQ d TQN [ÑSOQXSZ YRdOUQ ½Ñ

¥Ze UdV] YRR^ U YT^O QN TU r
UdV] iT § [j ÅÐÐ UQRSO V SObOSOZ PO QR QNO TQN PVSe TZ QOa]ÐÐ a V^O QNO TQN OYOa OZQ Rb QNO VSSVc SObOS QR QNO [QN PVSeÐÐ a V^O QNO [QN OYOa OZQ Rb QNO VSSVc SObOS QR QOa]Ñ

fR VZVYcÂO QNO ]OSbRSa VZ PO Rb QN TU VY_RS TQNa § QNO b TS UQ UQO] TUQR eOPTeO dNVQ R]OSVQ TRZ U QR PRXZQ \ ¦Wh TRX UYc § QNO ]SR_SVa eROUV YRQ Rb QN TZ_U r TQ TZ PSOa OZQ U T § PRa]VSOU TQ QR QNO YOZ_QN RbQNO eOP^ § TQ UOVS PNOU bRS QNO YVS_OUQ OYOa OZQ Rb QNO VSSVc § OQ P \`Q TU ZRQ RWh TRX U dNVQ QNO S T_NQ QN TZ_ TU QR PRXZQ \`Q QXSZ U RXQ QNVQ V _RRe PNRTPO TU QNO ZXaWOS Rb Q Ta OU dOPRa]VSO QdR TQOa U \ ÓVZc RQNOS PNRTPOU dRXYe c TOYe QNO UVa OSOUXYQ TZ QNO OZe § WXQ QN TU TU OVUc QR eR VZe dO d TYY b TZe QNVQTQ VYYRd U X U QR PRa]VSO a RUQ OVUTYc d TQN RQNOS URSQ VY_RS TQNa U \fNO ZOjQ UQO] TU QR eOb TZO QNO ÔÔ]SRWYOa UTÂO \¾¾ `Z QN TU PVUOTQ TU ZVQXSVY QR PNRRUO QNO UTÂO Rb QNO VSSVc § dN TPN dO ¾YY PVYYÖ \ © TZVYYc § dO dRXYe YT^O QR eOS ThO VZ Oj]SOUUTRZ QNVQ QOYYU X UNRd a VZc VW UQSVPQ R]OSVQ TRZ U iU]OPTbTPVYYc § PRa]VS TURZ Uj dO NVhOQR eR § VU V bXZ PQ TRZ Rb Ö \¼O UQVSQ Wc VZVYcÂTZ_ QNO NOY]OS a OQNReU \ UdV] PR] TOU UOhOSVYSObOSOZ POU § WXQ TQ eROUZ ¾Q ]OSbRSa VZc PRa]VS TURZ U § UR dO T_ZRSO
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QNO Q Ta O U]OZQ ]OSbRSa TZ_ UdV] U \ b TZeÒRdOUQ UQVSQ U VQ T VZeQSVhOS UOU QNO VSSVc § PRa]VS TZ_ OVPN TQOa QR YRdOUQ \ fNO ZXaWOSRb TQOa U dO YRR^ VQ TU Ö Ö × § UR QNO QRQVY ZXaWOS Rb PRa]VS TURZ UTU Ö Ö × Ö q \wOjQ dO PRZ UTeOS NRd a VZc Q Ta OU b TZeÒRdOUQ _OQ U TZhR^Oe VZedNVQ QNO hVYXO Rb × TU OVPN Q Ta O \ fNO YVUQ Q Ta O TQ TU TZhR^Oe § ×TU Ö ÖÎ UR QNO ZXaWOS Rb PRa]VS TURZ U TU � \ fNO ]SOh TRX U TQOSVQ TRZ]OSbRSa U ¿ PRa]VS TURZ U § VZe UR RZ \ xXS TZ_ QNO b TS UQ TQOSVQ TRZ § ×TU Ø VZe QNO ZXaWOS Rb PRa]VS TURZ U TU Ö Ö q \uR QNO QRQVY ZXaWOS Rb PRa]VS TURZ U TU q Ù Î Ù Ú Ú Ú Ù Ö Ö q \ fN TUUXa TU OyXVY QR Ö Û ÜÎ Ö Ö ÜÎ \ fR eOUPS TWO QN TU VY_RS TQNa § dO dRXYeQc] TPVYYc T_ZRSO QNO YRdOS RSeOS QOSa iÖ ÜÎj VZe UVc QNVQ QNOQRQVY Va RXZQ Rb dRS^ TU ]SR]RSQ TRZVY QR Ö Û \ u TZ PO QNO YOVe TZ_RSeOS QOSa TU yXVeSVQ TP § dO a T_NQ VYUR UVc QNVQ QN TU VY_RS TQNa TUÝ�z��z�}� �}� � \
�� �Þ ß¶£¸¹º»º ´³ µ¡²à¡º´²á
`Z uOPQ TRZ �Á \�Æ ` PYVTa Oe QNVQ a OS_OURSQ QV^OU Q Ta O QNVQ TU]SR]RSQ TRZVY QR Ö âãä Ö § WXQ ` e TeZ ¾Q Oj]YVTZ NRd RS dNc \ wRd `d TYY \¥_VTZ § dO UQVSQ Wc YRR^ TZ_ VQ ] UOXeRPReO bRS QNO VY_RS TQNa \©RS a OS_OURSQ § TQ ¾U
a OS_OuRSQ iVSSVc j ÅÐÐ b TZe QNO a Te]RTZQ Rb QNO VSSVcÐÐ e Th TeO QNO VSSVc TZQR QdR NVYhOUÐÐ URSQ QNO NVYhOU SOPXSUThOYcÐÐ a OS_O QNO QdR NVYhOU VZe SOQXSZ QNO SOUXYQÑ

¥Q OVPN YOhOY Rb QNO SOPXS UTRZ § dO U]YTQ QNO VSSVc TZ NVYb § a V^OQdR SOPXS UThO PVYYU § VZe QNOZ a OS_O QNO NVYhOU \ åSV]N TPVYYc § QNO]SRPOUU YRR^ U YT^O QN TU r
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VSSVc U id TQN RZO OYOa OZQ OVPN j VSO a OS_Oe TZQR Ö ÜÎ VSSVc U id TQN ¿OYOa OZQ U OVPN j \fNO b TS UQ QdR PRYXaZ U Rb QNO QVWYO UNRd QNO ZXaWOS Rb VSSVc UVQ OVPN YOhOY VZe QNO ZXaWOS Rb TQOa U TZ OVPN VSSVc \ fNO QN TSePRYXaZ UNRd U QNO ZXaWOS Rb a OS_OU QNVQ QV^O ]YVPO VQ OVPN YOhOYRb SOPXS UTRZ \ fNO ZOjQ PRYXaZ TU QNO RZO QNVQ QV^OU QNO a RUQQNRX_NQ r TQ UNRd U QNO ZXaWOS Rb PRa]VS TURZ U OVPN a OS_O ]OSbRSa U \`b cRX YRR^ VQ QNO ] UOXeRPReO iRS cRXS Ta]YOa OZQVQ TRZ j Rba OS_O § cRX UNRXYe PRZh TZ PO cRXS UOYb QNVQ TZ QNO dRS UQ PVUO TQQV^OU ë Ö q PRa]VS TURZ U § dNOSO ë TU QNO QRQVY ZXaWOS TQOa U WOTZ_a OS_Oe \fNO ZOjQ UQO] TU QR aXYQ T]Yc QNO ZXaWOS Rb a OS_OU VQ OVPNYOhOY Wc QNO Va RXZQ Rb dRS^ iPRa]VS TURZ Uj ]OS a OS_O \ fNO SOUXYQTU QNO QRQVY dRS^ VQ OVPN YOhOY \ ¥Q QN TU ]RTZQ dO QV^O VehVZQV_ORb V Ua VYY QS TP^ \ ¼O ^ZRd QNVQ TZ QNO OZe dO VSO RZYc TZQOSOUQOeTZ QNO YOVe TZ_ÀRSeOS QOSa TZ QNO SOUXYQ § UR dO PVZ _R VNOVe VZeT_ZRSO QNO Öq QOSa TZ QNO PRa]VS TURZ U ]OS a OS_O \ `b dO eR QNVQ §QNOZ QNO QRQVY dRS^ VQ OVPN YOhOY TU UTa]Yc Ö \wOjQ dO ZOOe QR ^ZRd QNO ZXaWOS Rb YOhOYU VU V bXZ PQ TRZ RbÖ \ ¼OYY § dO UQVSQ d TQN VZ VSSVc Rb Ö TQOa U VZe e Th TeO TQ TZNVYb XZQ TY TQ _OQU QR � \ fNVQ ¾U QNO UVa O VU UQVSQ TZ_ VQ � VZeaXYQ T]Yc TZ_ Wc ¿ XZQ TY dO _OQ QR Ö \ `Z RQNOS dRSeU § dO dVZQ QR^ZRd NRd a VZc Q Ta OU dO NVhO QR aXYQ T]Yc ¿ Wc TQ UOYb WObRSO dO_OQ QR Ö \ fNO VZ UdOS TU QNVQ QNO ZXaWOS Rb YOhOYU § ì § TU QNOYR_VS TQNa § WVUO ¿ § Rb Ö \© TZVYYc § dO aXYQ T]Yc QNO Va RXZQ Rb dRS^ ]OS YOhOY § Ö § Wc QNOZXaWOS Rb YOhOYU § âãäÛ Ö QR _OQ Ö âãäÛ Ö § VU ]SRa TUOe \ fNOSO TUZ ¾QV _RRe ZVa O bRS QN TU bXZ PQ TRZVY bRSa ½ a RUQ Rb QNO Q Ta O ]OR]YO[X UQ UVc § ÔÔOZ YR_ OZ \¾¾`Q a T_NQ ZRQ WO RWh TRX U VQ b TS UQ QNVQ Ö âãäÛ Ö TU WOQQOS QNVZÖ Û § WXQ bRS YVS_O hVYXOU Rb Ö § TQ TU \ ¥ U VZ OjOS PTUO § dS TQO V]SR_SVa QNVQ ]S TZQU Ö âãäÛ Ö VZe Ö Û bRS V SVZ_O Rb hVYXOU Rb Ö \
�� �í îï¡² ¡£ð
{OSbRSa VZ PO VZVYc UTU QV^OU V YRQ Rb NVZedVh TZ_ \ © TS UQ dOT_ZRSOe a RUQ Rb QNO R]OSVQ TRZ U QNO ]SR_SVa ]OSbRSa U VZe PRXZQOeRZYc PRa]VS TURZ U \ fNOZ dO eOPTeOe QR PRZ UTeOS RZYc dRS UQ PVUO]OSbRSa VZ PO \ xXS TZ_ QNO VZVYc UTU dO QRR^ QNO YTWOSQc Rb SRXZe TZ_V bOd QN TZ_U Rbb § VZe dNOZ dO bTZ TUNOe § dO PVUXVYYc e TUPVSeOe QNOYRdOSÀRSeOS QOSa U \¼NOZ dO TZQOS]SOQ QNO SOUXYQU Rb QN TU VZVYc UTU § dO NVhO QR^OO] VYY QN TU NVZeÀdVh TZ_ TZ a TZe \ ñOPVX UO a OS_OURSQ TU Ö âãäÛ Ö §dO PRZ UTeOS TQ V WOQQOS VY_RS TQNa QNVZ UOYOPQ TRZ URSQ § WXQ QNVQeROUZ ¾Q a OVZ QNVQ a OS_OURSQ TU ò óôòõö bVUQOS \ `Q [X UQ a OVZ U QNVQ
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OhOZQXVYYc § Tb dO URSQ W T__OS VZe W T__OS VSSVcU § a OS_OURSQ d TYYd TZ \̈Rd YRZ_ QNVQ QV^OU eO]OZeU RZ QNO eOQVTYU Rb QNOTa]YOa OZQVQ TRZ § TZ PYXe TZ_ QNO Vee TQ TRZVY dRS^ § WOUTeOU QNOPRa]VS TURZ U dO PRXZQOe § QNVQ OVPN VY_RS TQNa ]OSbRSa U \ fN TUOjQSV dRS^ TU URa OQ Ta OU PVYYOe ������z� \ `Q eROUZ ¾Q VbbOPQQNO ]OSbRSa VZ PO VZVYcUTU § WXQ TQ eROU VbbOPQ QNO SXZ Q Ta O Rb QNOVY_RS TQNa \©RS OjVa]YO § RXS Ta]YOa OZQVQ TRZ Rb a OS_OURSQ VPQXVYYcVYYRPVQOU UXWVSSVc U WObRSO a V^ TZ_ QNO SOPXS UThO PVYYU VZe QNOZYOQU QNOa _OQ _VSWV_O PRYYOPQOe VbQOS QNOc VSO a OS_Oe \ ÒRR^ TZ_V_VTZ VQ QNO e TV_SVa Rb a OS_OURSQ § dO PVZ UOO QNVQ QNO QRQVYVa RXZQ Rb U]VPO QNVQ _OQU VYYRPVQOe TU ]SR]RSQ TRZVY QR Ö âãäÛ Ö §VZe QNO QRQVY ZXaWOS Rb RW[OPQ U QNVQ _OQ VYYRPVQOe TU VWRXQ ÎÖ \¥YY QNVQ VYYRPVQ TZ_ QV^OU Q Ta O \æhOZ UR § TQ TU a RUQ RbQOZ QSXO QNVQ V WVe Ta]YOa OZQVQ TRZ RbV _RRe VY_RS TQNa TU WOQQOS QNVZ V _RRe Ta]YOa OZQVQ TRZ Rb V WVeVY_RS TQNa \ fNO SOVURZ TU QNVQ bRS YVS_O hVYXOU Rb Ö QNO _RReVY_RS TQNa TU WOQQOS VZe bRS Ua VYY hVYXOU Rb Ö TQ eROUZ ¾Q a VQQOSWOPVX UO WRQN VY_RS TQNa U VSO _RRe OZRX_N \¥ U VZ OjOSPTUO § dS TQO V ]SR_SVa QNVQ ]S TZQU hVYXOU RbqØØØÖ âãäÛ Ö VZe Ö Û bRS V SVZ_O Rb hVYXOU Rb Ö \ ©RS dNVQ hVYXORb Ö VSO QNOc OyXVYø
�� �ù ±²»´²»á¹ úû¡û¡ »µ¤¸¡µ¡¶á£á»´¶º
`Z hNV]QOS ¿Æ dO YRR^Oe VQ VZ Ta]YOa OZQVQ TRZ Rb V {S TRS TQc °XOXOWVUOe RZ VZ VSSVc \ fNO TQOa U TZ QNO VSSVc VSO XZ URSQOe § UR TQTU OVUc QR Vee V ZOd TQOa iVQ QNO OZe j § WXQ NVSeOS QR SOa RhO VZTQOa § WOPVX UO dO NVhO QR UOVS PN bRS QNO TQOa d TQN QNO N T_NOUQ]S TRS TQc \¥Z VYQOSZVQ ThO TU VZ Ta]YOa OZQVQ TRZ WVUOe RZ V URSQOe YTUQ \`Z QN TU PVUO dNOZ dO TZ UOSQ V ZOd TQOa dO QSVhOS UO QNO YTUQ VZe]XQ QNO ZOd TQOa TZ QNO S T_NQ U]RQ \ fN TU Ta]YOa OZQVQ TRZ QV^OUVehVZQV_O Rb V ]SR]OSQc Rb YTUQ U § dN TPN TU QNVQ TQ TU OVUc QRTZ UOSQ V ZOd ZReO TZQR QNO a TeeYO \ uTa TYVSYc § SOa Rh TZ_ QNO TQOad TQN QNO N T_NOUQ ]S TRS TQc TU OVUc § ]SRh TeOe QNVQ dO ^OO] TQ VQQNO WO_ TZZ TZ_ Rb QNO YTUQ \{OSbRSa VZ PO VZVYc UTU Rb QNOUO R]OSVQ TRZ U TU UQSVT_NQbRSdVSe \¥eeTZ_ VZ TQOa QR QNO OZe Rb VZ VSSVc RS SOa Rh TZ_ V ZReO bSRa QNOWO_ TZZ TZ_ Rb V YTUQ QV^OU QNO UVa O Va RXZQ Rb Q Ta O SO_VSeYOUU RbQNO ZXaWOS Rb TQOa U \ uR WRQN R]OSVQ TRZ U VSO PRZ UQVZQ Q Ta O \¥Zc Q Ta O dO QSVhOSUO VZ VSSVc RS YTUQ § ]OSbRSa TZ_ VPRZ UQVZQÀQ Ta O R]OSVQ TRZ RZ OVPN OYOa OZQ § QNO SXZ Q Ta O TU]SR]RSQ TRZVY QR QNO ZXaWOS Rb TQOa U \ fNX U § SOa Rh TZ_ URa OQN TZ_
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¥ NOV] TU V U]OPTVY ^ TZe Rb QSOO \ `Q NVU QdR ]SR]OSQ TOU QNVQ VSOZRQ _OZOSVYYc QSXO bRS RQNOS QSOOU r
��������~��� � fNO QSOO TU PRa]YOQO § dN TPN a OVZ U QNVQ ZReOU VSOVeeOe bSRa QR] QR WRQQRa § YObQ QR S T_NQ § d TQNRXQ YOVh TZ_ VZcU]VPOU \
����~��� � fNO TQOa TZ QNO QSOO d TQN QNO N T_NOUQ ]S TRS TQc TU VQQNO QR] Rb QNO QSOO § VZe QNO UVa O TU QSXO bRS OhOSc UXWQSOO \

ñRQN Rb QNOUO ]SR]OSQ TOU WOVS V YTQQYO Oj]YVTZ TZ_ \ fN TUb T_XSO UNRd U V ZXaWOS Rb QSOOU QNVQ VSO PRZ UTeOSOe PRa]YOQO RSZRQ PRa]YOQO r
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Complete trees Not complete trees

¥Z Oa]Qc QSOO TU VYUR PRZ UTeOSOe PRa]YOQO \ ¼O PVZ eOb TZOPRa]YOQOZOUU a RSO S T_RSRX UYc Wc PRa]VS TZ_ QNO NOT_NQ Rb QNOUXWQSOOU \ �OPVYY QNVQ QNO ��}��� Rb V QSOO TU QNO ZXaWOS RbYOhOYU \uQVSQ TZ_ VQ QNO SRRQ § Tb QNO QSOO TU PRa]YOQO § QNOZ QNO NOT_NQRb QNO YObQ UXWQSOO VZe QNO NOT_NQ Rb QNO S T_NQ UXWQSOO UNRXYeWO OyXVY § RS QNO YObQ UXWQSOO a Vc WO QVYYOS Wc RZO \ `Z VZc RQNOSPVUO § QNO QSOO PVZZRQ WO PRa]YOQO \©XSQNOSa RSO § Tb QNO QSOO TU PRa]YOQO § QNOZ QNO NOT_NQSOYVQ TRZ UN T] WOQdOOZ QNO UXWQSOOU NVU QR WO QSXO bRS OhOSc ZReOTZ QNO QSOO \`Q TU ZVQXSVY QR dS TQO QNOUO SXYOU VU V SOPXS UThO a OQNRe r
TZQ NOT_NQ ifSOO� NOVe jÅ Tb iNOVessZXYYj SOQXSZ Æ ½TZQ S T_NQ s NOT_NQ iNOVeÀgS T_NQ j § YObQ s NOT_NQ iNOVeÀgYObQ j ½Tb iS T_NQ g YObQ j SOQXSZ S T_NQ Ç � ½SOQXSZ YObQ Ç � ½Ñ
WRRY TUhRa]YOQO ifSOO �QSOOj ÅÐÐ QNO ZXYY QSOO TU PRa]YOQOTb iQSOO ss ZXYYj SOQXSZ QSXO ½

TZQ YObQ¨OT_NQ s NOT_NQ iQSOOÀgYObQ j ½TZQ S T_NQ¨OT_NQ s NOT_NQ iQSOOÀgS T_NQ j ½TZQ eTbb s YObQ¨OT_NQ À S T_NQ¨OT_NQ
ÐÐ PNOP^ QNO SRRQ ZReO
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Tb ieTbb t Æ �� e Tbb g �j SOQXSZ bVYUO ½
ÐÐ PNOP^ QNO PN TYeSOZTb i�TUhRa]YOQO iQSOOÀgYObQ jj SOQXSZ bVYUO ½SOQXSZ TUhRa]YOQO iQSOOÀgS T_NQ j ½Ñ

©RS QN TU OjVa]YO ` X UOe QNO YTZ^Oe Ta]YOa OZQVQ TRZ Rb VQSOO \ ¥ U VZ OjOS PTUO § dS TQO QNO UVa O a OQNRe bRS QNO VSSVcTa]YOa OZQVQ TRZ \ ¥YUR VU VZ OjOS PTUO § dS TQO QNO NOT_NQ a OQNRe \fNO NOT_NQ Rb V ZXYY QSOO TU Æ VZe QNO NOT_NQ Rb V YOVb ZReO TU� \ fNO ���� ���� ���� TU UTa TYVSYc SOPXS UThO \ `Z RSeOS bRS VQSOO QR WO V NOV] § QNO YVS_OUQ hVYXO TZ QNO QSOO NVU QR WO VQ QNOSRRQ § ò�� QNO UVa O NVU QR WO QSXO bRS OVPN UXWQSOO \ ¥ U VZRQNOSOjOS PTUO § dS TQO V a OQNRe QNVQ PNOP^ U dNOQNOS V QSOO NVU QNO NOV]]SR]OSQc \
�� �� ¢¡£¤ ²¡µ´ï¡
`Q a T_NQ UOOa Ree QNVQ dO VSO _RTZ_ QR SOa RhO QN TZ_ U bSRa QNONOV] WObRSO dO TZ UOSQ VZc § WXQ ` QN TZ^ SOa RhVY TU OVUTOS QROj]YVTZ \¥Q b TSUQ _YVZ PO § dO a T_NQ QN TZ^ QNVQ SOa Rh TZ_ VZ TQOa bSRaQNO NOV] TU V PRZ UQVZQ Q Ta O R]OSVQ TRZ § UTZ PO QNO TQOa d TQN QNON T_NOUQ ]S TRS TQc TU VYdVcU VQ QNO SRRQ \ fNO ]SRWYOa TU QNVQRZ PO dO SOa RhO QNO SRRQ ZReO § dO VSO YObQ d TQN URa OQN TZ_ QNVQTU ZR YRZ_OS V NOV] \ ñObRSO dO PVZ SOQXSZ QNO SOUXYQ § dO NVhO QRSOUQRSO QNO NOV] ]SR]OSQc \ ¼O PVYY QN TU R]OSVQ TRZ SONOV] Tbc \fNO UTQXVQ TRZ TU UNRdZ TZ QNO bRYYRd TZ_ bT_XSO r

a b

r

Subtree A

a

Subtree B

fNO SRRQ ZReO NVU ]S TRS TQc S VZe QdR UXWQSOOU § ¥ VZe ñ \ fNO
hVYXO VQ QNO SRRQ Rb uXWQSOO ¥ TU V VZe QNO hVYXO VQ QNO SRRQ RbuXWQSOO ñ TU W \
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¼O VUUXa O QNVQ WObRSO dO SOa RhO S bSRa QNO QSOO § QNO QSOO TU VNOV] \ fNVQ Ta]YTOU QNVQ S TU QNO YVS_OUQ hVYXO TZ QNO NOV] VZeQNVQ V VZe W VSO QNO YVS_OUQ hVYXOU TZ QNOTS SOU]OPQ ThO UXWQSOOU \¦Z PO dO SOa RhO S § dO NVhO QR a V^O QNO SOUXYQ TZ_ QSOO V NOV]V_VTZ \ `Z RQNOS dRSeU dO ZOOe QR a V^O UXSO TQ NVU QNO ]SR]OSQ TOURb PRa]YOQOZOUU VZe NOV]ZOUU \fNO WOUQ dVc QR OZ UXSO PRa]YOQOZOUU TU QR SOa RhO QNOWRQQRa Àa RUQ § S T_NQÀa RUQ ZReO § dN TPN dO ¾YY PVYY P VZe ]XQ TQU
hVYXO VQ QNO SRRQ \ `Z V _OZOSVY QSOO Ta]YOa OZQVQ TRZ § dO dRXYeNVhO QR QSVhOS UO QNO QSOO QR b TZe QN TU ZReO § WXQ TZ QNO VSSVcTa]YOa OZQVQ TRZ § dO PVZ b TZe TQ TZ PRZ UQVZQ Q Ta O WOPVX UO TQ TUVYdVc U QNO YVUQ iZRZÀZXYYj OYOa OZQ Rb QNO VSSVc \¦b PRXS UO § QNO PNVZ POU VSO QNVQ QNO YVUQ hVYXO TU ZRQ QNON T_NOUQ § UR ]XQQ TZ_ TQ VQ QNO SRRQ WSOV^ U QNO NOV]ZOUU ]SR]OSQc \©RSQXZVQOYc TQ TU OVUc QR SOUQRSO \ ¼O ^ZRd QNVQ QNO YVS_OUQ
hVYXO TZ QNO NOV] TU OTQNOS V RS W \ fNOSObRSO dO PVZ UOYOPQdN TPNOhOS TU YVS_OS VZe UdV] TQ d TQN QNO hVYXO VQ QNO SRRQ \¥SW TQSVS TYc § YOQ ¾U UVc QNVQ W TU YVS_OS \ uTZ PO dO ^ZRd TQ TUQNO N T_NOUQ hVYXO YObQ TZ QNO NOV] § dO PVZ ]XQ TQ VQ QNO SRRQ VZe]XQ P VQ QNO QR] Rb uXWQSOO ñ \ wRd QNO UTQXVQ TRZ YRR^U YT^O QN TU r

Subtree A Subtree B

b

a c

¥_VTZ § P TU QNO hVYXO dO PR] TOe bSRa QNO YVUQ OZQSc TZ QNOVSSVc VZe W TU QNO N T_NOUQ hVYXO YObQ TZ QNO NOV] \ uTZ PO dONVhOZ ¾Q PNVZ_Oe uXWQSOO ¥ VQ VYY § dO ^ZRd QNVQ TQ TU UQ TYY VNOV] \ fNO RZYc ]SRWYOa TU QNVQ dO eRZ ¾Q ^ZRd Tb uXWQSOO ñ TUV NOV] § UTZ PO dO [X UQ UQX P^ V i]SRWVWYc YRd j hVYXO VQ TQU SRRQ \¼RXYeZ ¾Q TQ WO Z TPO Tb dO NVe V a OQNRe QNVQ PRXYe SONOV] TbcuXWQSOO ñø ¼VTQ \\\ dO eR �
�� �� ¢¡£¤ �� ����
`Z UOSQ TZ_ V ZOd TQOa TZ V NOV] TU V UTa TYVS R]OSVQ TRZ § Oj PO]QQNVQ TZ UQOVe Rb QS TP^YTZ_ V hVYXO eRdZ bSRa QNO QR] § dO QS TP^YOTQ X] bSRa QNO WRQQRa \
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¥_VTZ § QR _XVSVZQOO PRa]YOQOZOUU § dO Vee QNO ZOd OYOa OZQ VQQNO WRQQRa Àa RUQ § S T_NQa RUQ ]RUTQ TRZ TZ QNO QSOO § dN TPN TU QNOZOjQ VhVTYVWYO U]VPO TZ QNO VSSVc \fNOZ QR SOUQRSO QNO NOV] ]SR]OSQc § dO PRa]VSO QNO ZOd hVYXOd TQN TQ U ZOT_NWRS U \ fNO UTQXVQ TRZ YRR^U YT^O QN TU r

lb

a

c

fNO ZOd hVYXO TU P \ ¼O PVZ SOUQRSO QNO NOV] ]SR]OSQc Rb QN TUUXWQSOO Wc PRa]VS TZ_ P QR V \ `b P TU Ua VYYOS § QNOZ QNO NOV]]SR]OSQc TU UVQ TUbTOe \ `b P TU YVS_OS § QNOZ dO UdV] P VZe V \fNO UdV] UVQ TUb TOU QNO NOV] ]SR]OSQc WOPVX UO dO ^ZRd QNVQ P aX UQVYUR WO W T__OS QNVZ W § WOPVX UO P g V VZe V g W \wRd QNVQ QNO UXWQSOO TU SONOV] Tb TOe § dO PVZ dRS^ RXS dVc X]QNO QSOO XZQ TY dO SOVPN QNO SRRQ \
�� �� ±¡²³´²µ£¶·¡ ´³  ¡£¤º
©RS WRQN TZ UOSQ VZe SOa RhO § dO ]OSbRSa V PRZ UQVZQ Q Ta O R]OSVQ TRZQR eR QNO VPQXVY TZ UOSQ TRZ VZe SOa RhVY § WXQ QNOZ dO NVhO QRSONOV] Tbc QNO QSOO \ `Z RZO PVUO dO UQVSQ VQ QNO SRRQ VZe dRS^RXS dVc eRdZ § PRa]VS TZ_ TQOa U VZe QNOZ SOPXS UThOYc SONOV] Tbc TZ_RZO Rb QNO UXWQSOOU \ `Z QNO RQNOS PVUO dO UQVSQ VQ V YOVb VZedRS^ RXS dVc X] § V_VTZ PRa]VS TZ_ OYOa OZQ U VQ OVPN YOhOY Rb QNOQSOO \¥ U X UXVY § QNOSO VSO UOhOSVY R]OSVQ TRZ U dO a T_NQ dVZQ QR PRXZQ §YT^O PRa]VS TURZ U VZe UdV] U \ æ TQNOS PNRTPO dRXYe dRS^ ½ QNO SOVYTUUXO TU QNO ZXaWOS Rb YOhOYU Rb QNO QSOO dO OjVa TZO VZe NRd aX PNdRS^ dO eR VQ OVPN YOhOY \ `Z WRQN PVUOU dO ^OO] OjVa TZ TZ_ YOhOYURb QNO QSOO XZQ TY dO SOUQRSO QNO NOV] ]SR]OSQc § dN TPN a OVZ U dOa T_NQ RZYc h TUTQ RZO § RS TZ QNO dRSUQ PVUO dO a T_NQ NVhO QR h TUTQQNOa VYY \ ÒOQ ¾U PRZ UTeOS QNO dRS UQ PVUO \¥Q OVPN YOhOY § dO ]OSbRSa RZYc PRZ UQVZQ Q Ta O R]OSVQ TRZ UYT^O PRa]VS TURZ U VZe UdV] U \ uR QNO QRQVY Va RXZQ Rb dRS^ TU]SR]RSQ TRZVY QR QNO ZXaWOS Rb YOhOYU TZ QNO QSOO § V \̂ \V \ QNONOT_NQ \
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uR dO a T_NQ UVc QNVQ QNOUO R]OSVQ TRZ U VSO YTZOVS d TQN SOU]OPQQR QNO NOT_NQ Rb QNO QSOO § WXQ QNO ÔÔ]SRWYOa UTÂO ¾¾ dO VSOTZQOSOUQOe TZ TU ZRQ NOT_NQ § TQ ¾U QNO ZXaWOS Rb TQOa U TZ QNONOV] \¥ U V bXZ PQ TRZ Rb Ö § QNO NOT_NQ Rb QNO QSOO TU ìÿ� ÛÖ \ fN TUTU ZRQ QSXO bRS VYY QSOOU § WXQ TQ TU QSXO bRS PRa]YOQO QSOOU \fR UOO dNc § QN TZ^ Rb QNO ZXaWOS Rb ZReOU RZ OVPN YOhOY Rb QNOQSOO \ fNO b TS UQ YOhOY PRZQVTZ U � § QNO UOPRZe PRZQVTZ U ¿ § QNOQN TSe PRZQVTZ U Ã § VZe UR RZ \ fNO ×QN YOhOY PRZQVTZ U Î � ZReOU § VZeQNO QRQVY ZXaWOS TZ VYY YOhOYU X] QR × TU Î � Ö q \ `Z RQNOS dRSeU §Î� � Ö § dN TPN a OVZ U QNVQ  � ìÿ� ÛÖ \fNX U § WRQN TZ UOSQ TRZ VZe SOa RhVY QV^O �����}��� }� Q Ta O \ fRTZ UOSQ VZe SOa RhO Ö TQOa U QV^OU Q Ta O ]SR]RSQ TRZVY QR Ö âãäÛ Ö \
�� ��! ¢¡£¤º´²á
fNO SOUXYQ Rb QNO ]SOh TRX U UOPQ TRZ UX__OUQ U cOQ VZRQNOS VY_RS TQNabRS URSQ TZ_ \ å ThOZ Ö TQOa U § dO TZ UOSQ QNOa TZQR V ¨OV] VZe QNOZSOa RhO QNOa \ ñOPVX UO Rb QNO ¨OV] UOa VZQ TPU § QNOc PRa O RXQ TZRSeOS \ ¼O NVhO VYSOVec UNRdZ QNVQ QN TU VY_RS TQNa § dN TPN TUPVYYOe �������� § QV^OU Q Ta O ]SR]RSQ TRZVY QR Ö âãäÛ Ö § dN TPN TUWOQQOS QNVZ UOYOPQ TRZ URSQ VZe QNO UVa O VU a OS_OURSQ \¥ U QNO hVYXO Rb Ö _OQU YVS_O § dO Oj]OPQ NOV] URSQ QR WO bVUQOSQNVZ UOYOPQ TRZ URSQ § WXQ ]OSbRSa VZ PO VZVYc UTU _ ThOU X U ZR dVc QR^ZRd dNOQNOS TQ d TYY WO bVUQOS QNVZ a OS_OURSQ \ ¼O dRXYe UVc QNVQQNO QdR VY_RS TQNa U NVhO QNO UVa O ����� �� ���" �� WOPVX UO QNOc _SRdd TQN QNO UVa O bXZ PQ TRZVY bRSa \ ¥ZRQNOS dVc QR UVc QNO UVa O QN TZ_TU QNVQ QNOc WOYRZ_ QR QNO UVa O ������# }�� ����� \hRa]YOj TQc PYVUUOU VSO URa OQ Ta OU dS TQQOZ TZ ÔÔW T_À¦ZRQVQ TRZ ¾¾\ ©RS OjVa]YO § $ %Ö Û & § ]SRZRXZ POe ÔÔRN Rb OZ UyXVSOe ¾¾TU QNO UOQ Rb VYY bXZ PQ TRZ U QNVQ _SRd ZR bVUQOS QNVZ Ö Û bRS YVS_O
hVYXOU Rb Ö \ fR UVc QNVQ VZ VY_RS TQNa TU $ %Ö Û & TU QNO UVa O VUUVc TZ_ QNVQ TQ TU yXVeSVQ TP \ fNO RQNOS PRa]YOj TQc PYVUUOU dONVhO UOOZ § TZ eOPSOVUTZ_ RSeOS Rb ]OSbRSa VZ PO § VSO r

$ %q& PRZ UQVZQ Q Ta O$ %âãä Ö & YR_VS TQNa TP$ %Ö & YTZOVS$ %Ö âãä Ö & ÔÔOZ YR_ OZ ¾¾$ %Ö Û & yXVeSVQ TP$ %Î' & Oj]RZOZQ TVY
uR bVS ZRZO Rb QNO VY_RS TQNa U dO NVhO YRR^Oe VQ VSO �#��~�~(�}� � \ ©RS YVS_O hVYXOU Rb Ö § QNOUO VY_RS TQNa U yX TP^Yc WOPRa OTa]SVPQ TPVY \ wOhOSQNOYOUU § QNO ]NSVUO ÔÔOj]RZOZQ TVY _SRdQN ¾¾
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����� �� ���" �� � ¥ U,0 1b bXZ .0 T1Z U d T0+ 0+, UVa , Y,VeTZ_À12e,20,2a § VZe 0+,2,b12, 0+, UVa , yXVYT0V0 Th, W,+Vh T12 b12 YV2_,

hVYX,U 1b Ö \
�������� � ¥eeT0 T1ZVY 0 Ta , 12 2,U1X2.,U .1Z UXa ,e Wc V ]21_2Vaa TZ_],2b12a TZ_ 1],2V0 T1Z U 10+,2 0+VZ 0+, VW U02V.0 1],2V0 T1Z U.1Z UTe,2,e TZ ],2b12a VZ ., VZVYc UTU \
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BC 0+ DE .+FG0,2 H, H DII J,h,I1G F G21K2FL 0+F0 2,FJE FCJ H2 D0,EM DI,E § GF2E,E DCGN0 § FCJ J,L 1C E02F0,E 0+, GL F02 DO .IFEE P ¼,H DII FIE1 DLGI,L ,C0 F JF0F E02N .0N2, .FII,J Q,0 0+F0 ,OGFCJEFN01L F0 D.FIIR FE R1N FJJ ,I,L ,C0 E P¥ EDJ, M21L J,L 1C E02F0 DCK FII 0+,E, M,F0N2,E § 0+, 2,FI GN2G1E,1M 0+, G21K2FL DE 01 K,C,2F0, F 0H1ÀJ DL ,C ED1CFI 0FSI, 1M 0+,J DE0FC .,E S,0H,,C .D0 D,E DC 0+, þC D0,J Q0F0,E P T+, 1N0GN0 DEF 0FSI, 0+F0 I11U E IDU, 0+ DE V
¥0IFC0F ÆW+ D.FK1 ÄÆÆ Æñ1E01C XXÆÆ XÆÆÆ ÆYFIIFE ZÆÆ [ÆÆ XÄ\Æ ÆY,Ch,2 XÃ\Æ XÆÆÆ ¿ÆÆÆ ZÆÆ ÆY,021D0 Ä\Æ ÁÆÆ ZÆÆ XX\Æ XÁÆÆ Æ¦2IFCJ1 ÃÆÆ XX\Æ XÁÆÆ XXÆÆ X[ÆÆ X¿ÆÆ Æ]+1,C DO XZ\Æ XÄ\Æ ¿^\Æ XÆÆÆ ZÆÆ ¿ÆÆÆ ¿ XÆÆ ÆQ,F00I, ¿^\Æ ¿ÆÆÆ ÁÆÆÆ ¿ X\Æ XÁ\Æ ¿ÁÆÆ Á XÆÆ XÃ\Æ Æ¥0IFC0F W+ D.FK1 ñ1E01C YFIIFE Y,Ch,2 Y,021D0 ¦2IFCJ1 ]+1,C DO Q,F00I,
T+, J DFK1CFI ,I,L ,C0 E F2, FII Â,21 S,.FN E, 0+F0 DE 0+, J DE0FC .,M21L F .D0R 01 D0E,IM P ¥IE1 § S,.FN E, 0+, J DE0FC ., M21L ¥ 01 ñ DE0+, EFL , FE 0+, J DE0FC ., M21L ñ 01 ¥ § 0+,2, DE C1 C,,J 01 G2 DC00+, 01G +FIM 1M 0+, L F02 DO P
�Þ �� _á²¡£µ º
T1 K,0 DCGN0 M21L F M DI, 12 E,CJ 1N0GN0 01 F M DI, § R1N +Fh, 01.2,F0, FC DME02,FL 1S`,.0 iM12 DCGN0 MDI,Ej 12 FC 1ME02,FL 1S`,.0

Îªê
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iM12 1N0GN0 MDI,Ej P T+,E, 1S`,.0 E F2, J,MDC,J DC 0+, +,FJ,2 M DI,ME02,FL P+ § H+ D.+ R1N +Fh, 01 DC .INJ, P¥ �jkl�m DE FC FS E02F.0 1S`,.0 0+F0 2,G2,E,C0E 0+, MI1H 1MJF0F M21L F E1N2 ., IDU, 0+, U,RS1F2J 12 F M DI, 01 F J,E0 DCF0 D1CIDU, 0+, E.2,,C 12 F M DI, P¼, +Fh, FI2,FJR H12U,J H D0+ 0H1 E02,FL E V .DC § H+ D.+ +FE 0RG,DE02,FL § FCJ .1N0 § H+ D.+ +FE 0RG, 1E02,FL P .DC 2,G2,E,C0 E 0+,MI1H 1M JF0F M21L 0+, U,RS1F2J 01 0+, G21K2FL P æF.+ 0 DL , 0+,G21K2FL N E,E 0+, gg 1G,2F012 12 0+, K,0IDC, MNC .0 D1C § D0 2,L 1h,EF G D,., 1M JF0F M21L 0+, DCGN0 E02,FL PQDL DIF2IR § H+,C 0+, G21K2FL N E,E 0+, nn 1G,2F012 1C FC1E02,FL § D0 FJJE F JF0NL 01 0+, 1N0K1DCK E02,FL P
�Þ �� o »¸¡ »¶¤ûá
T1 K,0 JF0F M21L F MDI, § H, +Fh, 01 .2,F0, F E02,FL 0+F0 MI1H EM21L 0+, M DI, DC01 0+, G21K2FL P ¼, .FC J1 0+F0 N EDCK 0+,DME02,FL .1C E02N .012 P

DME02,FL DCM DI, ipMDI,ÀCFL , pj ½
T+, F2KNL ,C0 M12 0+ DE .1C E02N .012 DE F E02 DCK 0+F0 .1C0FDC E 0+,CFL , 1M 0+, MDI, R1N HFC0 01 1G,C P T+, 2,ENI0 DE FC 1S`,.0 CFL ,JDCMDI, 0+F0 ENGG120 E FII 0+, EFL , 1G,2F0 D1C E FE .DC § DC .INJ DCK ggFCJ K,0IDC, P

DC0 O ½G E02 DCK IDC, ½
DCM DI, gg O ½ ÐÐ K,0 F EDCKI, DC0,K,2 FCJ E012, DC OK,0IDC, iDCMDI, § IDC,j ½ ÐÐ K,0 F H+1I, IDC, FCJ E012, DC IDC,

BM H, UC1H F+,FJ 1M 0 DL , +1H LN .+ JF0F DE DC F M DI, § D0 DEE02FDK+0M12HF2J 01 H2 D0, F I11G 0+F0 2,FJE 0+, ,C0 D2, M DI, FCJ0+,C E01G E P Ó12, 1M0,C § 0+1NK+ § H, HFC0 01 2,FJ 0+, ,C0 D2, M DI, §SN0 J1C ¾0 UC1H +1H S DK D0 DE PT+,2, F2, L ,LS,2 MNC .0 D1C E M12 DME02,FL E 0+F0 .+,.U 0+, E0F0N E1M 0+, DCGN0 E02,FL ½ 0+,R F2, .FII,J K11J § ,1M § MFDI FCJ SFJ P ¼,H DII N E, K11J 01 L FU, EN2, 0+, M DI, HFE 1G,C,J EN ..,EEMNIIR FCJ,1M 01 J,0,.0 0+, ÔÔ,CJ 1M M DI, P¾¾¼+,C,h,2 R1N K,0 JF0F M21L FC DCGN0 E02,FL § R1N J1C ¾0 UC1HH+,0+,2 0+, F00,LG0 EN ..,,J,J NC0 DI R1N .+,.U P BM 0+, 2,0N2C
hFIN, M21L ,1M DE 02N, 0+,C H, +Fh, 2,F.+,J 0+, ,CJ 1M 0+, M DI,FCJ H, UC1H 0+F0 0+, IFE0 F00,LG0 MFDI,J P ¨,2, DE F G21K2FL 0+F02,FJE IDC,E M21L F MDI, FCJ J DEGIFR E 0+,L 1C 0+, E.2,,C V
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G E02 DCK M DI,qFL , r PPP½DME02,FL DCM DI, iM DI,qFL , P.sE02 ijj ½
DM iDCM DI, PK11J ij rr MFIE,j Å.1N0 nn pþCFSI, 01 1G,C 0+, M DI, CFL ,J p nn M DI,qFL , ½,O D0 iXj ½Ñ
H+ DI, i02N,j ÅK,0IDC, iDCM DI, § IDC,j ½DM iDCM DI, P,1M ijj S2,FU ½.1N0 nn IDC, nn ,CJI ½Ñ

T+, MNC .0 D1C . E02 .1Ch,20 E FC G E02 DCK 01 F CF0 Dh, W E02 DCK Pñ,.FN E, 0+, DME02,FL .1C E02N .012 ,OG,.0E F W E02 DCK FE FCF2KNL ,C0 § H, +Fh, 01 .1Ch,20 0+, G E02 DCK PBLL ,J DF0,IR FM0,2 1G,C DCK 0+, M DI, § H, DCh1U, 0+, K11JMNC .0 D1C P T+, 2,0N2C hFIN, DE MFIE, DM 0+, ER E0,L .1NIJ C10 1G,C0+, M DI, § L 1E0 IDU,IR S,.FN E, D0 J1,E C10 ,O DE0 § 12 R1N J1 C10+Fh, G,2L DEED1C 01 2,FJ D0 PT+, E0F0,L ,C0 H+ DI, i02N,j DE FC DJD1L M12 FC DCM DC D0, I11G Pþ ENFIIR 0+,2, H DII S, F S2,FU E0F0,L ,C0 E1L ,H+,2, DC 0+, I11GE1 0+F0 0+, G21K2FL J1,E C10 2,FIIR 2NC M12,h,2 iFI0+1NK+ E1L ,G21K2FL E J1j P BC 0+ DE .FE, § 0+, S2,FU E0F0,L ,C0 FII1H E N E 01,O D0 0+, I11G FE E11C FE H, J,0,.0 0+, ,CJ 1M M DI, PB0 DE DLG120FC0 01 ,O D0 0+, I11G S,0H,,C 0+, DCGN0 E0F0,L ,C0FCJ 0+, 1N0GN0 E0F0,L ,C0 § E1 0+F0 H+,C K,0IDC, MFDIE F0 0+, ,CJ1M 0+, M DI, § H, J1 C10 1N0GN0 0+, DChFIDJ JF0F DC IDC, P
�Þ �Þ o »¸¡ ´ûá¤ûá
Q,CJ DCK 1N0GN0 01 F M DI, DE EDL DIF2 P ©12 ,OFLGI, § H, .1NIJL 1JDMR 0+, G2,h D1N E G21K2FL 01 .1GR IDC,E M21L 1C, MDI, 01FC10+,2 P

DME02,FL DCM DI, ipDCGN0ÀM DI, pj ½1ME02,FL 1N0M DI, ip1N0GN0ÀM DI, pj ½
DM iDCM DI, PK11J ij rr MFIE, �� 1N0M DI, PK11J ij rr MFIE,j Å.1N0 nn pþCFSI, 01 1G,C 1C, 1M 0+, M DI,E Pp nn ,CJI ½,O D0 iXj ½Ñ
H+ DI, i02N,j ÅK,0IDC, iDCM DI, § IDC,j ½
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DM iDCM DI, P,1M ijj S2,FU ½1N0M DI, nn IDC, nn ,CJI ½Ñ
�Þ �í ±£²º»¶à »¶¤ûá
BC Q,.0 D1C X PÃ B J,M DC,J ÔÔGF2 EDCK ¾¾ FE 0+, G21.,EE 1M FCFIRÂ DCK0+, E02N .0N2, 1M F E,C0,C ., DC F CF0N2FI IFCKNFK, 12 F E0F0,L ,C0DC F M12L FI IFCKNFK, P ©12 ,OFLGI, § 0+, .1LG DI,2 +FE 01 GF2 E,R1N2 G21K2FL S,M12, D0 .FC 02FC EIF0, D0 DC01 L F.+ DC, IFCKNFK, PBC FJJD0 D1C § H+,C R1N 2,FJ DCGN0 M21L F MDI, 12 M21L 0+,U,RS1F2J R1N 1M0,C +Fh, 01 GF2 E, D0 DC 12J,2 01 ,O02F.0 0+,DCM12L F0 D1C R1N HFC0 FCJ J,0,.0 ,2212 E P©12 ,OFLGI, § B +Fh, F MDI, .FII,J J DE0FC .,E 0+F0 .1C0FDC EDCM12L F0 D1C FS1N0 0+, J DE0FC .,E S,0H,,C L F`12 .D0 D,E DC 0+,þC D0,J Q0F0,E P B K10 0+ DE DCM12L F0 D1C M21L F 2FCJ1L IRÀ.+1E,CH,S GFK,
+00G VÐÐHHH P`F2 DCK PLRÐN EDEUIÐN EFÐJDE0FC., P+0L I
E1 D0 L FR S, H DIJIR DCF..N2F0, § SN0 0+F0 J1,EC ¾0 L F00,2 P T+,M12L F0 1M 0+, M DI, I11U E IDU, 0+ DE V
p¥0IFC0F p pW+ D.FK1 p ÄÆÆp¥0IFC0F p pñ1E01C p X §XÆÆp¥0IFC0F p pW+ D.FK1 p ÄÆÆp¥0IFC0F p pYFIIFEp ZÆÆp¥0IFC0F p pY,Ch,2 p X §Ã\Æp¥0IFC0F p pY,021D0 p Ä\Æp¥0IFC0F p p¦2IFCJ1 p ÃÆÆ
æF.+ IDC, 1M 0+, M DI, .1C0FDC E 0+, CFL ,E 1M 0H1 .D0 D,E DCtN10F0 D1C L F2UE FCJ 0+, J DE0FC ., S,0H,,C 0+,L DC L DI,E P T+,tN10F0 D1C L F2UE F2, N E,MNI S,.FN E, 0+,R L FU, D0 ,FER 01 J,FI H D0+CFL ,E 0+F0 +Fh, L 12, 0+FC 1C, H12J § IDU, ÔÔQFC ©2FC .DE.1 P¾¾ñR E,F2 .+ DCK M12 0+, tN10F0 D1C L F2UE DC F IDC, 1M DCGN0 § H,.FC M DCJ 0+, S,K DCC DCK FCJ ,CJ 1M ,F.+ .D0R CFL , P Q,F2 .+ DCK M12EG,.DFI .+F2F.0,2 E IDU, tN10F0 D1C L F2U E .FC S, F ID00I, FHUHF2J §0+1NK+ § S,.FN E, 0+, tN10F0 D1C L F2U DE F EG,.DFI .+F2F.0,2 DC WÇÇ §N E,J 01 DJ,C0 DMR E02 DCK hFIN,E PBM H, HFC0 01 M DCJ 0+, M D2 E0 GG,F2FC ., 1M F tN10F0 D1C L F2U § H,+Fh, 01 H2 D0, E1L ,0+ DCK IDU, V

DC0 DCJ,O r IDC, PM DCJ i¾u p ¾j ½
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T+, F2KNL ,C0 +,2, I11U E IDU, F L ,EE § SN0 D0 2,G2,E,C0 E F EDCKI,.+F2F.0,2 § F J1NSI, tN10F0 D1C L F2U P T+, 1N0,2L 1E0 EDCKI,ÀtN10,EDCJD.F0, 0+F0 0+ DE DE F .+F2F.0,2 hFIN, § FE N ENFI P T+, SF.UEIFE+
iuj DCJ D.F0,E 0+F0 H, HFC0 01 02,F0 0+, C,O0 .+F2F.0,2 ID0,2FIIR PT+, E,tN,C ., u p 2,G2,E,C0 E F tN10F0 D1C L F2U ½ 0+, E,tN,C ., u ¾2,G2,E,C0 E F EDCKI,ÀtN10, P BC0,2,E0 DCKIR § 0+, E,tN,C ., uu2,G2,E,C0 E F EDCKI, SF.U EIFE+ P T+, M D2 E0 SF.UEIFE+ DCJ D.F0,E0+F0 H, E+1NIJ 0FU, 0+, E,.1CJ SF.UEIFE+ E,2 D1N EIR P]F2EDCK DCGN0 IDC,E .1C EDE0 E 1M M DCJ DCK 0+, S,K DCC DCK FCJ ,CJ1M ,F.+ .D0R CFL , FCJ N EDCK 0+, ENS E02 MNC .0 D1C 01 ,O02F.0 0+,.D0 D,E FCJ J DE0FC ., P ENS E02 DE FC G E02 DCK L ,LS,2 MNC .0 D1C ½ D00FU,E 0H1 F2KNL ,C0 E § 0+, E0F20 DCK DCJ,O 1M 0+, ENS E02 DCK FCJ 0+,I,CK0+ P
h1DJ G21.,EEÒ DC, i.1C E0 G E02 DCKw IDC,jÅ ÐÐ 0+, .+F2F.0,2 H, F2, I11U DCK M12 DE F tN10F0 D1C L F2U.+F2 tN10, r ¾up ¾½
ÐÐ E012, 0+, DCJ D.,E 1M 0+, tN10F0 D1C L F2U E DC F h,.012Gh,.012nDC0g tN10,BCJ,O iÃ j ½
ÐÐ MDCJ 0+, M D2E0 tN10F0 D1C L F2U N EDCK 0+, SN DI0ÀDC M DCJtN10,BCJ,O xÆy r IDC, PM DCJ itN10,j ½
ÐÐ MDCJ 0+, 10+,2 tN10F0 D1C L F2U E N EDCK 0+, M DCJ M21L W+FG0,2 ÄM12 iDC0 Dr X ½ DnÃ ½ DÇÇj ÅtN10,BCJ,O xDy r M DCJ iIDC, § tN10, § tN10,BCJ,O xDÀXyÇ Xj ½Ñ
ÐÐ S2,FU 0+, IDC, NG DC01 ENS E02 DCK EDC0 I,C X r tN10,BCJ,O xXy À tN10,BCJ,O xÆy À X ½G E02 DCK .D0R X r IDC, PENS E02 itN10,BCJ,O xÆyÇ X § I,C Xj ½DC0 I,C¿ r tN10,BCJ,O xÁy À tN10,BCJ,O x¿y À X ½G E02 DCK .D0R¿ r IDC, PENS E02 itN10,BCJ,O x¿yÇ X § I,C¿j ½DC0 I,CÁ r IDC, PI,CK0+ ij À tN10,BCJ,O x¿y À X ½G E02 DCK J DE0Q02 DCK r IDC, PENS E02 itN10,BCJ,O xÁyÇ X § I,CÁj ½
ÐÐ 1N0GN0 0+, ,O02F.0,J DCM12L F0 D1C.1N0 nn .D0R X nn pu0 p nn .D0R¿ nn pu0 p nn JDE0Q02 DCK nn ,CJI ½Ñ

¦M .1N2E, § `N E0 J DEGIFR DCK 0+, ,O02F.0,J DCM12L F0 D1C DE C10,OF.0IR H+F0 H, HFC0 § SN0 D0 DE F K11J E0F20 DCK GIF., P
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�Þ �ù ±£²º»¶à ¶ûµz¡²º
T+, C,O0 0FEU DE 01 .1Ch,20 0+, CNLS,2 E DC 0+, M DI, M21L E02 DCK E01 DC0,K,2 E P ¼+,C G,1GI, H2 D0, IF2K, CNLS,2 E § 0+,R 1M0,C N E,.1LL FE 01 K21NG 0+, J DK D0E § FE DC X §Ä\Æ P Ó1E0 1M 0+, 0 DL , H+,C.1LGN0,2E H2 D0, IF2K, CNLS,2 E § 0+,R J1C ¾0 DC .INJ, .1LL FE § FCJ 0+,SN DI0ÀDC MNC .0 D1C E M12 2,FJ DCK CNLS,2 E N ENFIIR .FC ¾0 +FCJI, 0+,L PT+F0 L FU,E 0+, .1Ch,2 ED1C F ID00I, L 12, JDMM D.NI0 § SN0 D0 FIE1G21h DJ,E FC 1GG120NC D0R 01 H2 D0, F .1LL FÀE02 DGG DCK MNC .0 D1C §E1 0+F0 ¾E 1U P ¦C ., H, K,0 2 DJ 1M 0+, .1LL FE § H, .FC N E, 0+,IDS2F2R MNC .0 D1C F01D 01 .1Ch,20 01 DC0,K,2 P F01D DE J,M DC,JDC 0+, +,FJ,2 M DI, E0JIDS P+ PT1 K,0 2 DJ 1M 0+, .1LL FE § 1C, 1G0 D1C DE 01 02Fh,2 E, 0+, E02 DCKFCJ .+,.U H+,0+,2 ,F.+ .+F2F.0,2 DE F J DK D0 P BM E1 § H, FJJ D001 0+, 2,ENI0 E02 DCK P ¥0 0+, ,CJ 1M 0+, I11G § 0+, 2,ENI0 E02 DCK.1C0FDC E FII 0+, J DK D0 E M21L 0+, 12 DK DCFI E02 DCK § DC 12J,2 P
DC0 .1Ch,20T1BC0 i.1C E0 G E02 DCKw EjÅ G E02 DCK J DK D0Q02 DCK r pp ½

M12 iDC0 DrÆ ½ DnE PI,CK0+ ij ½ DÇÇ j ÅDM iDEJ DK D0 iE xDyjj ÅJ DK D0Q02 DCK Çr E xDy ½ÑÑ2,0N2C F01D iJ DK D0Q02 DCK P.sE02 ijj ½Ñ
T+, hF2 DFSI, J DK D0Q02 DCK DE FC ,OFLGI, 1M FC �{{|m|}�j~k P B0 DEEDL DIF2 01 0+, .1NC0,2 H, EFH DC Q,.0 D1C Ä P[ § ,O .,G0 0+F0 DC E0,FJ1M K,00 DCK DC .2,L ,C0,J § D0 K,0 E F..NLNIF0,E 1C, C,H .+F2F.0,2 F0F 0 DL , § N EDCK E02 DCK .1C .F0,C0F0 D1C PT+, ,OG2,EED1C

J DK D0Q02 DCK Çr E xDy ½
DE ,tN DhFI,C0 01

J DK D0Q02 DCK r J DK D0Q02 DCK Ç E xDy ½
ñ10+ E0F0,L ,C0 E FJJ F EDCKI, .+F2F.0,2 1C01 0+, ,CJ 1M 0+,,O DE0 DCK E02 DCK PQDC ., F01D 0FU,E F W E02 DCK FE F GF2FL ,0,2 § H, +Fh, 01 .1Ch,20J DK D0Q02 DCK 01 F W E02 DCK S,M12, GFEEDCK D0 FE FC F2KNL ,C0 P
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¥ JF0F E02N .0N2, DE F .1C0FDC,2 M12 K21NG DCK F .1II,.0 D1C 1MJF0F DC01 F EDCKI, 1S`,.0 P ¼, +Fh, E,,C E1L , ,OFLGI,E FI2,FJR §DC .INJ DCK G E02 DCK E § H+ D.+ F2, .1II,.0 D1C E 1M .+F2F.0,2E § FCJGh,.012 E H+ D.+ F2, .1II,.0 D1C E 1C FCR 0RG, P¥C 12J,2,J E,0 DE F .1II,.0 D1C 1M D0,L E H D0+ 0H1 J,MDC DCKG21G,20 D,E V

k�lk��� � T+, ,I,L ,C0 E 1M 0+, E,0 +Fh, DCJ D.,E FEE1.DF0,J H D0+0+,L P ¼, .FC N E, 0+,E, DCJ D.,E 01 DJ,C0 DMR ,I,L ,C0 E 1M 0+,E,0 P
���Ý|l�l�� � q1 ,I,L ,C0 FGG,F2 E DC 0+, E,0 L 12, 0+FC 1C ., P BM R1N02R 01 FJJ FC ,I,L ,C0 01 F E,0 § FCJ D0 FI2,FJR ,O DE0 E § 0+,2,DE C1 ,MM,.0 P

BC FJJD0 D1C § 1N2 DLGI,L ,C0F0 D1C 1M FC 12J,2,J E,0 H DII +Fh,0+, M1II1H DCK G21G,20R V
�k� �jk�k� ���l � ¥ E H, FJJ ,I,L ,C0 E 01 0+, E,0 § D0 ,OGFCJE 01 L FU,211L M12 C,H ,I,L ,C0E P

ñ10+ G E02 DCK E FCJ Gh,.012E +Fh, FC 12J,2 DCK ½ ,h,2R ,I,L ,C0+FE FC DCJ,O H, .FC N E, 01 DJ,C0 DMR D0 P ñ10+ C1C, 1M 0+, JF0FE02N .0N2,E H, +Fh, E,,C E1 MF2 +Fh, 0+, G21G,20 D,E 1M NC DtN,C,EE12 F2S D02F2R EDÂ, PT1 F.+ D,h, NC DtN,C,EE § H, +Fh, 01 H2 D0, FC FJJ MNC .0 D1C 0+F0E,F2 .+,E 0+, E,0 01 E,, DM D0 FI2,FJR ,O DE0 E P T1 L FU, 0+, E,0,OGFCJ FE ,I,L ,C0 E F2, FJJ,J § H, .FC 0FU, FJhFC0FK, 1M 0+, 2,EDÂ,MNC .0 D1C 1C Gh,.012 E P¨,2, DE 0+, S,K DCC DCK 1M F .IFEE J,M DC D0 D1C M12 F Q,0 P
.IFEE Q,0 ÅG2 DhF0, VGh,.012nG E02 DCKg ,I,L ,C0 E ½DC0 CNLæI,L ,C0E ½
GNSID. VQ,0 iDC0 C j ½

DC0 K,0qNLæI,L ,C0 E ij .1C E0 ½G E02 DCK K,0æI,L ,C0 iDC0 Dj .1C E0 ½DC0 M DCJ i.1C E0 G E02 DCKw Ej .1C E0 ½DC0 FJJ i.1C E0 G E02 DCKw Ej ½Ñ ½
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Q,0 VVQ,0 iDC0 C jÅ Gh,.012nG E02 DCKg 0,LG iC j ½,I,L ,C0 E r 0,LG ½CNLæI,L ,C0E r Æ ½Ñ
T+, DC E0FC ., hF2 DFSI,E F2, FC Gh,.012 1M E02 DCK E FCJ FC DC0,K,20+F0 U,,G E 02F.U 1M +1H L FCR ,I,L ,C0E 0+,2, F2, DC 0+, E,0 P �,,GDC L DCJ 0+F0 0+, CNLS,2 1M ,I,L ,C0 E DC 0+, E,0 § CNLæI,L ,C0E § DEC10 0+, EFL , 0+ DCK FE 0+, EDÂ, 1M 0+, Gh,.012 P þ ENFIIR D0 H DIIS, EL FII,2 PT+, Q,0 .1C E02N .012 0FU,E F EDCKI, GF2FL ,0,2 § H+ D.+ DE 0+,DC D0 DFI EDÂ, 1M 0+, Gh,.012 P T+, DC D0 DFI CNLS,2 1M ,I,L ,C0 E DEFIHFR E Â,21 PK,0qNLæI,L ,C0E FCJ K,0æI,L ,C0 F2, F..,EE12 MNC .0 D1C E M120+, DC E0FC ., hF2 DFSI,E § H+ D.+ F2, G2 DhF0, P CNLæI,L ,C0 E DE F2,FJÀ1CIR hF2 DFSI, § E1 H, G21h DJ, F K,0 MNC .0 D1C SN0 C10 F E,0MNC .0 D1C P
DC0 Q,0 VVK,0qNLæI,L ,C0 E ij .1C E0Å 2,0N2C CNLæI,L ,C0E ½Ñ
¼+R J1 H, +Fh, 01 G2,h,C0 .ID,C0 G21K2FL E M21L .+FCK DCKK,0qNLæI,L ,C0Eø ¼+F0 F2, 0+, DChF2 DFC0 E M12 0+ DE 0RG, § FCJ +1H.1NIJ F .ID,C0 G21K2FL S2,FU FC DChF2 DFC0 P ¥E H, I11U F0 0+,2,E0 1M 0+, Q,0 L ,LS,2 MNC .0 D1C § E,, DM R1N .FC .1Ch DC ., R1N2 E,IM0+F0 0+,R FII L FDC0FDC 0+, DChF2 DFC0 E P¼+,C H, N E, 0+, xy 1G,2F012 01 F..,EE 0+, Gh,.012 § D0 .+,.U E01 L FU, EN2, 0+, DCJ,O DE K2,F0,2 0+FC 12 ,tNFI 01 Â,21 FCJ I,EE0+FC 0+, I,CK0+ 1M 0+, Gh,.012 P T1 F..,EE 0+, ,I,L ,C0E 1M F E,0 §0+1NK+ § H, C,,J 01 .+,.U F E021CK,2 .1CJ D0 D1C P T+, DCJ,O +FE 01S, I,EE 0+FC 0+, CNLS,2 1M ,I,L ,C0 E § H+ D.+ L DK+0 S, EL FII,2 0+FC0+, I,CK0+ 1M 0+, Gh,.012 P
G E02 DCK Q,0 VVK,0æI,L ,C0 iDC0 Dj .1C E0Å DM iD n CNLæI,L ,C0 Ej Å2,0N2C ,I,L ,C0E xDy ½Ñ ,IE, Å.1N0 nn pQ,0 DCJ,O 1N0 1M 2FCK, Pp nn ,CJI ½,O D0 iXj ½ÑÑ
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BM K,0æI,L ,C0 K,0E FC DCJ,O 0+F0 DE 1N0 1M 2FCK, § D0 G2 DC0 E FC,2212 L ,EEFK, iC10 0+, L 1E0 N E,MNI L ,EEFK, § B FJL D0 j § FCJ ,O D0 E PT+, DC0,2,E0 DCK MNC .0 D1C E F2, M DCJ FCJ FJJ P ñR C1H § 0+,GF00,2C M12 02Fh,2EDCK FCJ E,F2 .+ DCK E+1NIJ S, 1IJ +F0 V
DC0 Q,0 VVM DCJ i.1C E0 G E02 DCKw Ej .1C E0Å M12 iDC0 DrÆ ½ DnCNLæI,L ,C0 E ½ DÇÇ j ÅDM i,I,L ,C0E xDy rr Ej 2,0N2C D ½Ñ2,0N2C À X ½Ñ
Q1 0+F0 I,Fh,E N E H D0+ FJJ P ¦M0,C 0+, 2,0N2C 0RG, M12 E1L ,0+ DCKIDU, FJJ H1NIJ S, h1DJ § SN0 DC 0+ DE .FE, D0 L DK+0 S, N E,MNI 01L FU, D0 2,0N2C 0+, DCJ,O 1M 0+, ,I,L ,C0 P
DC0 Q,0 VVFJJ i.1C E0 G E02 DCKw EjÅ ÐÐ DM 0+, ,I,L ,C0 DE FI2,FJR DC 0+, E,0 § 2,0N2C D0E DCJ,ODC0 DCJ,O r M DCJ iEj ½DM iDCJ,O �r À Xj 2,0N2C DCJ,O ½
ÐÐ DM 0+, Gh,.012 DE MNII § J1NSI, D0E EDÂ,DM iCNLæI,L ,C0E rr ,I,L ,C0 E PI,CK0+ ijj Å,I,L ,C0E P2,EDÂ, i,I,L ,C0 E PI,CK0+ ij � ¿j ½Ñ
ÐÐ FJJ 0+, C,H ,I,L ,C0 E FCJ 2,0N2C D0 E DCJ,ODCJ,O r CNLæI,L ,C0 E ½,I,L ,C0 E xDCJ,Oy r E ½CNLæI,L ,C0EÇÇ ½2,0N2C DCJ,O ½Ñ

T+, 02 D.UR 0+ DCK +,2, DE 0+F0 CNLæI,L ,C0 E DE N E,J DC 0H1 HFR E PB0 DE 0+, CNLS,2 1M ,I,L ,C0 E DC 0+, E,0 § 1M .1N2 E, § SN0 D0 DEFIE1 0+, DCJ,O 1M 0+, C,O0 ,I,L ,C0 01 S, FJJ,J PB0 0FU,E F L DCN0, 01 .1Ch DC ., R1N2 E,IM 0+F0 0+F0 H12U E § SN0.1C EDJ,2 0+ DE V H+,C 0+, CNLS,2 1M ,I,L ,C0 E DE Â,21 § 0+, DCJ,O1M 0+, C,O0 ,I,L ,C0 DE Æ P ¼+,C 0+, CNLS,2 1M ,I,L ,C0 E DE ,tNFI01 0+, I,CK0+ 1M 0+, Gh,.012 § 0+F0 L ,FC E 0+F0 0+, h,.012 DE MNII §FCJ H, +Fh, 01 FII1.F0, L 12, EGF., iN EDCK 2,EDÂ,j S,M12, H, .FCFJJ 0+, C,H ,I,L ,C0 P¨,2, DE F E0F0, J DFK2FL E+1H DCK F Q,0 1S`,.0 0+F0 DC D0 DFIIR.1C0FDC E EGF., M12 ¿ ,I,L ,C0 E P
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numElements: 1
elements:

0

1

numElements: 2
elements:

0

1

numElements: 3
elements:

0

1

2

3

"element1" "element1" "element1"

"element2" "element2"

"element3"

numElements: 0
elements:

0

1

q1H H, .FC N E, 0+, Q,0 .IFEE 01 U,,G 02F.U 1M 0+, .D0 D,E H,M DCJ DC 0+, MDI, P BC L FDC H, .2,F0, 0+, Q,0 H D0+ FC DC D0 DFI EDÂ,1M ¿ V
Q,0 .D0 D,E i¿j ½

T+,C DC G21.,EEÒ DC, H, FJJ S10+ .D0 D,E 01 0+, Q,0 FCJ E012, 0+,DCJ,O 0+F0 K,0 E 2,0N2C,J P
DC0 DCJ,O X r .D0 D,E PFJJ i.D0R Xj ½DC0 DCJ,O¿ r .D0 D,E PFJJ i.D0R¿j ½

B L 1J DMD,J G21.,EEÒ DC, 01 0FU, 0+, .D0 D,E 1S`,.0 FE F E,.1CJGF2FL ,0,2 P
�Þ �� �� ��� ��
¥C GL F02 DO DE EDL DIF2 01 FC Gh,.012 ,O.,G0 D0 DE 0H1ÀJ DL ,C ED1CFI PBC E0,FJ 1M F I,CK0+ § D0 +FE 0H1 J DL ,C ED1C E § .FII,J CNL21H E FCJCNL .1IE § M12 ÔÔCNLS,2 1M 21H E ¾¾ FCJ ÔÔCNLS,2 1M .1INLC E P¾¾æF.+ ,I,L ,C0 DC 0+, L F02 DO DE DCJ,C0 DM D,J SR 0H1 DCJD.,E ½ 1C,EG,.DM D,E 0+, 21H CNLS,2 § 0+, 10+,2 0+, .1INLC CNLS,2 PT1 .2,F0, F L F02 DO § 0+,2, F2, M1N2 .1C E02N .012 E V

GL F02 DOn.+F2g L X ½GL F02 DOnDC0g L ¿ iÁ § Ã j ½GL F02 DOnJ1NSI,g L Á i21H E § .1IE § Æ PÆj ½GL F02 DOnJ1NSI,g LÃ iL Áj ½
T+, M D2 E0 DE F J1ÀC10+ DCK .1C E02N .012 0+F0 L FU,E F L F02 DO H D0+S10+ JDL ,C ED1C E Æ P T+, E,.1CJ 0FU,E 0H1 DC0,K,2 E § H+ D.+ F2, 0+,DC D0 DFI CNLS,2 1M 21H E FCJ .1INLC E § DC 0+F0 12J,2 P T+, 0+ D2JDE 0+, EFL , FE 0+, E,.1CJ § ,O .,G0 0+F0 D0 0FU,E FC FJJ D0 D1CFI
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GF2FL ,0,2 0+F0 DE N E,J 01 DC D0 DFIDÂ,J 0+, ,I,L ,C0 E 1M 0+, L F02 DO PT+, M1N20+ DE F .1GR .1C E02N .012 0+F0 0FU,E FC10+,2 GL F02 DO FE FGF2FL ,0,2 P�N E0 FE H D0+ Gh,.012 E § H, .FC L FU, GL F02 DO,E H D0+ FCR 0RG, 1M,I,L ,C0 E iDC .INJ DCK Gh,.012 E § FCJ ,h,C GL F02 DO,Ej PT1 F..,EE 0+, ,I,L ,C0 E 1M F L F02 DO § H, N E, 0+, xy 1G,2F012 01EG,.DMR 0+, 21H FCJ .1INLC V
L ¿ xÆy xÆy r X ½L Á xXy x¿y r XÆ PÆ � L ¿ xÆy xÆy ½

BM H, 02R 01 F..,EE FC ,I,L ,C0 0+F0 DE 1N0 1M 2FCK, § 0+, G21K2FLG2 DC0 E FC ,2212 L ,EEFK, FCJ tN D0 E PT+, CNL21H E FCJ CNL .1IE MNC .0 D1C E K,0 0+, CNLS,2 1M 21H E FCJ.1INLC E P �,L ,LS,2 0+F0 0+, 21H DCJD.,E 2NC M21L Æ 01 CNL21H E ijÀ X FCJ 0+, .1INLC DCJD.,E 2NC M21L Æ 01 CNL .1IE ij À X PT+, N ENFI HFR 01 02Fh,2 E, F L F02 DO DE H D0+ F C,E0,J I11G PT+ DE I11G E,0 E ,F.+ ,I,L ,C0 1M 0+, L F02 DO 01 0+, ENL 1M D0 E 0H1DCJD.,E V
M12 iDC0 21HrÆ ½ 21H n L ¿ PCNL21H E ij ½ 21HÇÇ j ÅM12 iDC0 .1IrÆ ½ .1I n L ¿ PCNL .1IE ij ½ .1IÇÇ j ÅL ¿ x21Hy x.1Iy r 21H Ç .1I ½ÑÑ

T+ DE I11G G2 DC0 E ,F.+ 21H 1M 0+, L F02 DO H D0+ 0FS E S,0H,,C 0+,,I,L ,C0 E FCJ C,HIDC,E S,0H,,C 0+, 21H E V
M12 iDC0 21HrÆ ½ 21H n L ¿ PCNL21H E ij ½ 21HÇÇ j ÅM12 iDC0 .1IrÆ ½ .1I n L ¿ PCNL .1IE ij ½ .1IÇÇ j Å.1N0 nn L ¿ x21Hy x.1Iy nn pu0 p ½Ñ.1N0 nn ,CJI ½Ñ

�Þ �� ß ð»ºá£¶·¡ µ£á²»�
© DCFIIR § H, F2, 2,FJR 01 GN0 0+, JF0F M21L 0+, M DI, DC01 FL F02 DO P QG,.DM D.FIIR § 0+, L F02 DO H DII +Fh, 1C, 21H FCJ 1C,.1INLC M12 ,F.+ .D0R P¼, ¾II .2,F0, 0+, L F02 DO DC L FDC § H D0+ GI,C0R 1M EGF., 01EGF2, V

GL F02 DOnDC0g J DE0FC .,E i\Æ § \Æ § Æj ½
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BC EDJ, G21.,EEÒDC, § H, FJJ C,H DCM12L F0 D1C 01 0+, L F02 DO SRK,00 DCK 0+, DCJ D.,E 1M 0+, 0H1 .D0 D,E M21L 0+, Q,0 FCJ N EDCK 0+,LFE L F02 DO DCJ D.,E V
DC0 J DE0 r .1Ch,20T1BC0 iJ DE0Q02 DCK j ½DC0 DCJ,O X r .D0 D,E PFJJ i.D0R Xj ½DC0 DCJ,O¿ r .D0 D,E PFJJ i.D0R¿j ½
J DE0FC .,E xDCJ,O Xy xDCJ,O¿y r JDE0FC ., ½J DE0FC .,E xDCJ,O¿y xDCJ,O Xy r JDE0FC ., ½

© DCFIIR § DC L FDC H, .FC G2 DC0 0+, DCM12L F0 D1C DC F +NL FCÀ2,FJFSI,M12L V
M12 iDC0 DrÆ ½ Dn.D0 D,E PK,0qNLæI,L ,C0E ij ½ DÇÇ j Å.1N0 nn .D0 D,E PK,0æI,L ,C0 iDj nn pu0 p ½

M12 iDC0 `rÆ ½ `nrD ½ `ÇÇ j Å.1N0 nn J DE0FC .,E xDy x̀ y nn pu0 p ½Ñ.1N0 nn ,CJI ½Ñ
.1N0 nn pu0 p ½M12 iDC0 DrÆ ½ Dn.D0 D,E PK,0qNLæI,L ,C0E ij ½ DÇÇ j Å.1N0 nn .D0 D,E PK,0æI,L ,C0 iDj nn pu0 p ½Ñ.1N0 nn ,CJI ½

T+ DE .1J, G21JN .,E 0+, 1N0GN0 E+1HC F0 0+, S,K DCC DCK 1M 0+,.+FG0,2 P T+, 12 DK DCFI JF0F DE FhFDIFSI, M21L 0+ DE S11U ¾E H,SGFK, P
�Þ �� ß ¤²´¤¡² ð »ºá£¶·¡ µ£á²»�
¥I0+1NK+ 0+ DE .1J, H12U E § D0 DE C10 FE H,II 12KFC DÂ,J FE D0E+1NIJ S, P q1H 0+F0 H, +Fh, H2 D00,C F G21010RG, § H, F2, DC FK11J G1ED0 D1C 01 ,hFINF0, 0+, J,EDKC FCJ DLG21h, D0 P¼+F0 F2, E1L , 1M 0+, G21SI,L E H D0+ 0+, ,O DE0 DCK .1J,ø

X P ¼, JDJ C10 UC1H F+,FJ 1M 0 DL , +1H S DK 01 L FU, 0+, J DE0FC .,L F02 DO § E1 H, .+1E, FC F2S D02F2R IF2K, CNLS,2 i\Æj FCJ L FJ,D0 F M DO,J EDÂ, P B0 H1NIJ S, S,00,2 01 FII1H 0+, J DE0FC .,L F02 DO 01 ,OGFCJ DC 0+, EFL , HFR F Q,0 J1,E P T+, GL F02 DO.IFEE +FE F MNC .0 D1C .FII,J 2,EDÂ, 0+F0 L FU,E 0+ DE G1EEDSI, P
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¿ P T+, JF0F DC 0+, J DE0FC ., L F02 DO DE C10 H,IIÀ,C .FG ENIF0,J P¼, +Fh, 01 GFEE 0+, E,0 1M .D0R CFL ,E FCJ 0+, L F02 DO D0 E,IMFE F2KNL ,C0 E 01 G21.,EEÒDC, § H+ D.+ DE FHUHF2J P ¥IE1 § N E,1M 0+, JDE0FC ., L F02 DO DE ,2212 G21C, S,.FN E, H, +Fh, C10G21h DJ,J F..,EE12 MNC .0 D1C E 0+F0 G,2M12L ,2212À.+,.U DCK P B0L DK+0 S, F K11J DJ,F 01 0FU, 0+, Q,0 1M .D0R CFL ,E FCJ 0+,GL F02 DO 1M J DE0FC .,E § FCJ .1LS DC, 0+,L DC01 F EDCKI, 1S`,.0.FII,J F Y DE0ÓF02 DO P
¨,2, DE F J2FM0 1M H+F0 0+, +,FJ,2 M12 F Y DE0ÓF02 DO L DK+0 I11UIDU, V

.IFEE Y DE0ÓF02 DO ÅG2 DhF0, VQ,0 .D0 D,E ½GL F02 DOnDC0g J DE0FC .,E ½
GNSID. VY DE0ÓF02 DO iDC0 21H Ej ½
h1DJ FJJ i.1C E0 G E02 DCKw .D0R X § .1C E0 G E02 DCKw .D0R¿ § DC0 J DE0 j ½DC0 J DE0FC ., iDC0 D § DC0 `j .1C E0 ½DC0 J DE0FC ., i.1C E0 G E02 DCKw .D0R X § .1C E0 G E02 DCKw .D0R¿j .1C E0 ½G E02 DCK .D0RqFL , iDC0 Dj .1C E0 ½DC0 CNL W D0 D,E ij .1C E0 ½
h1DJ G2 DC0 ij ½Ñ ½

þ EDCK 0+ DE DC0,2MF., EDLGIDM D,E L FDC V
h1DJ L FDC ijÅ G E02 DCK IDC, ½DME02,FL DCM DI, ipJDE0FC .,Epj ½Y DE0ÓF02 DO J DE0FC .,E i¿j ½

H+ DI, i02N,j ÅK,0IDC, iDCM DI, § IDC,j ½DM iDCM DI, P,1M ijj S2,FU ½G21.,EEÒ DC, iIDC, § J DE0FC .,Ej ½Ñ
J DE0FC .,E PG2 DC0 ij ½Ñ

B0 FIE1 EDLGIDMD,E G21.,EEÒ DC, V
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h1DJ G21.,EEÒ DC, i.1C E0 G E02 DCKw IDC, § Y DE0ÓF02 DOw JDE0FC .,EjÅ .+F2 tN10, r ¾up ¾½Gh,.012nDC0g tN10,BCJ,O iÃ j ½tN10,BCJ,O xÆy r IDC, PM DCJ itN10,j ½M12 iDC0 Dr X ½ DnÃ ½ DÇÇj ÅtN10,BCJ,O xDy r M DCJ iIDC, § tN10, § tN10,BCJ,O xDÀXyÇ Xj ½Ñ
ÐÐ S2,FU 0+, IDC, NG DC01 ENS E02 DCK EDC0 I,C X r tN10,BCJ,O xXy À tN10,BCJ,O xÆy À X ½G E02 DCK .D0R X r IDC, PENS E02 itN10,BCJ,O xÆyÇ X § I,C Xj ½DC0 I,C¿ r tN10,BCJ,O xÁy À tN10,BCJ,O x¿y À X ½G E02 DCK .D0R¿ r IDC, PENS E02 itN10,BCJ,O x¿yÇ X § I,C¿j ½DC0 I,CÁ r IDC, PI,CK0+ ij À tN10,BCJ,O x¿y À X ½G E02 DCK J DE0Q02 DCK r IDC, PENS E02 itN10,BCJ,O xÁyÇ X § I,CÁj ½DC0 J DE0FC ., r .1Ch,20T1BC0 iJ DE0Q02 DCK j ½
ÐÐ FJJ 0+, C,H JF0NL 01 0+, JDE0FC .,E L F02 DOJ DE0FC .,E PFJJ i.D0R X § .D0R¿ § J DE0FC .,j ½Ñ

B H DII I,Fh, D0 FE FC ,O,2 .DE, 01 R1N 01 DLGI,L ,C0 0+, L ,LS,2MNC .0 D1C E 1M Y DE0ÓF02 DO P
�Þ ��! - ¸´ºº£²¹
~k�lkl� �lj � ¥ JF0F E02N .0N2, DC H+ D.+ ,h,2R ,I,L ,C0 FGG,F2 E 1CIR1C ., FCJ ,h,2R ,I,L ,C0 +FE FC DCJ,O 0+F0 DJ,C0 DM D,E D0 P
�jkl�m � ¥ JF0F E02N .0N2, 0+F0 2,G2,E,C0E F ÔÔMI1H ¾¾ 12 E,tN,C .,1M JF0F D0,L E M21L 1C, GIF., 01 FC10+,2 P BC WÇÇ E02,FL E F2,N E,J M12 DCGN0 FCJ 1N0GN0 P
�{{|m|}�j~k � ¥ hF2 DFSI, N E,J DC EDJ, F I11G 01 F..NLNIF0, F2,ENI0 § 1M0,C SR K,00 DCK E1L ,0+ DCK FJJ,J 12 .1C .F0,CF0,JJN2 DCK ,F.+ D0,2F0 D1C P



� ������� �
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T+,E, .IFEE J,M DC D0 D1C E F2, .1G D,J M21L 0+, G .IFEE,E H,S GFK, §+00G VÐÐHHH PDS DSID1 P12KÐ1SGÐG.IFEE,EÐ § H D0+ F M,H L DC12 M12L F00 DCK.+FCK,E P
ß �� ¤ºá²»¶à
0,LGIF0, n.IFEE Tg.IFEE G E02 DCKTÅ
GNSID. VG E02 DCKTnTg ij ½ ÐÐJ,MFNI0 .1C E02N .012G E02 DCKTnTg i.1C E0 G E02 DCKTnTg w j ½ ÐÐ.1GR .1C E02N .012G E02 DCKTnTg i.1C E0 T �.1GR j ½ ÐÐ.1GR .1C E02N .012 M21L WÀE0RI, E02G E02 DCKTnTg iT .+ j ½ ÐÐ.1GR .1C E02N .012 M21L EDCKI, .+F2

h D20NFI �G E02 DCKTnTg ij ½ ÐÐJ,E02N .012
DCIDC, T � .usE02 ij .1C E0 ½ ÐÐ2,0N2C E F CNIIÀ0,2L DCF0,J § WÀE0RDCIDC, DC0 I,CK0+ ij .1C E0 ½ ÐÐ2,0N2C E 0+, CNLS,2 1M .+F2F.0,2 E
DC0 M DCJ i.1C E0 G E02 DCKTnTg w E02 j .1C E0 ½ ÐÐ2,0N2C DCJ,O 1M E02 12 À X DM C10DC0 M DCJ i.1C E0 T .+ j .1C E0 ½ ÐÐ2,0N2C DCJ,O 1M .+ 12 ÀX DM C10 MG E02 DCKTnTg ENS E02 iDC0 G1E § DC0 I,C j .1C E0 ½ ÐÐ2,0N2C E ENS E02 DCK M21L G1E 1M I,C
T w 1G,2F012 xy iDC0 C j ½ ÐÐF..,EE F .+F2F.0,2 iLN0FSI,j.1C E0 T 1G,2F012 xy iDC0 C j .1C E0 ½ ÐÐF..,EE F .+F2F.0,2 iDLLN0FSI,j
.1C E0 G E02 DCKTnTg w 1G,2F012 r i.1C E0 G E02 DCKTnTg w j ½ ÐÐFEEDKCL ,C0 1G,2F012.1C E0 G E02 DCKTnTg w 1G,2F012 r i.1C E0 T � .1C E0 j ½ ÐÐFEEDKCL ,C0 1G,2F012 M.1C E0 G E02 DCKTnTg w 1G,2F012 r i.1C E0 T j ½ ÐÐFEEDKCL ,C0 1G,2F012 M

ÎÕ v
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.1C E0 G E02 DCKTnTg w 1G,2F012 Çr i.1C E0 G E02 DCKTnTg w j ½ ÐÐ.1C .F0,CF0 D1C 1G,2F012.1C E0 G E02 DCKTnTg w 1G,2F012 Çr i.1C E0 T � .1C E0 j ½ ÐÐ.1C .F0,CF0 D1C 1G,2F012 M21L WÀE0RI,.1C E0 G E02 DCKTnTg w 1G,2F012 Çr i.1C E0 T j ½ ÐÐ.1C .F0,CF0 D1C 1G,2F012 M21L EDCKI,
G210,.0,J VT �LR E02 DCK ½
Ñ ½
ÐÐ0RG,J,M M12 2,KNIF2 G E02 DCKE0RG,J,M G E02 DCKTn.+F2g G E02 DCK ½
ÐÐ.1C .F0,CF0 D1C 1G,2F012 E0,LGIF0, n.IFEE Tg G E02 DCKTnTg 1G,2F012 Ç i.1C E0 G E02 DCKTnTg w § .1C E0 G E02 DCKTnTg w j ½0,LGIF0, n.IFEE Tg G E02 DCKTnTg 1G,2F012 Ç i.1C E0 G E02 DCKTnTg w § T j ½0,LGIF0, n.IFEE Tg G E02 DCKTnTg 1G,2F012 Ç iT § .1C E0 G E02 DCKTnTg w j ½0,LGIF0, n.IFEE Tg G E02 DCKTnTg 1G,2F012 Ç i.1C E0 G E02 DCKTnTg w § .1C E0 T � .1C E0 j ½0,LGIF0, n.IFEE Tg G E02 DCKTnTg 1G,2F012 Ç i.1C E0 T � .1C E0 § .1C E0 G E02 DCKTnTg w j ½
ÐÐE02,FL 1G,2F012 E0,LGIF0, n.IFEE Tg DCIDC, 1E02,FL w 1G,2F012 nn i1E02,FL w § .1C E0 G E02 DCKTnTg w j ½0,LGIF0, n.IFEE Tg DE02,FL w 1G,2F012 gg iDE02,FL w § G E02 DCKTnTg w j ½0,LGIF0, n.IFEE Tg DE02,FL w K,0IDC, iDE02,FL w § G E02 DCKTnTg w j ½
ÐÐ.1LGF2 DE1C 1G,2F012 E0,LGIF0, n.IFEE Tg DCIDC, S11I 1G,2F012 rr i.1C E0 G E02 DCKTnTg w § .1C E0 G E02 DCKTnTg w j ½0,LGIF0, n.IFEE Tg DCIDC, S11I 1G,2F012 �r i.1C E0 G E02 DCKTnTg w § .1C E0 G E02 DCKTnTg w j ½0,LGIF0, n.IFEE Tg DCIDC, S11I 1G,2F012 n i.1C E0 G E02 DCKTnTg w § .1C E0 G E02 DCKTnTg w j ½0,LGIF0, n.IFEE Tg DCIDC, S11I 1G,2F012 nr i.1C E0 G E02 DCKTnTg w § .1C E0 G E02 DCKTnTg w j ½0,LGIF0, n.IFEE Tg DCIDC, S11I 1G,2F012 g i.1C E0 G E02 DCKTnTg w § .1C E0 G E02 DCKTnTg w j ½0,LGIF0, n.IFEE Tg DCIDC, S11I 1G,2F012 gr i.1C E0 G E02 DCKTnTg w § .1C E0 G E02 DCKTnTg w j ½
0,LGIF0, n.IFEE Tg1E02,FL w 1G,2F012 nn i1E02,FL w1E § .1C E0 G E02 DCKTnTg w1N0 jÅ 2,0N2C 1E nn 1N0 P.usE02 ij nn MIN E+ ½Ñ
0,LGIF0, n.IFEE TgDE02,FL w 1G,2F012 gg iDE02,FL w DE § G E02 DCKTnTg w DC jÅ MMIN E+ iE0J DC j ½T DCGN0usSNMM,2 xÃÆ[^y ½DE gg DCGN0usSNMM,2 ½DC r DCGN0usSNMM,2 ½
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2,0N2C DE ½Ñ
0,LGIF0, n.IFEE TgDE02,FL w K,0IDC, iDE02,FL w DE § G E02 DCKTnTg w01usK,0 jÅ MMIN E+ iE0J DC j ½T K,0IDC,usSNMM,2 xÃÆ[^y ½K,0IDC, iDE § K,0IDC,usSNMM,2 § ÃÆ[\j ½01usK,0 r K,0IDC,usSNMM,2 ½2,0N2C DE ½Ñ
0,LGIF0, n.IFEE TgG E02 DCKTnTg VVG E02 DCKT ijÅ LRE02 DCK r C,H T xXy ½LRE02 DCK xÆy r Æ ½Ñ
0,LGIF0, n.IFEE TgG E02 DCKTnTg VVG E02 DCKT i.1C E0 T �.1GR jÅ LRE02 DCK r C,H T xE02I,C i.1GR j Ç Xy ½ ÐÐFII1.F0, L ,L 12RE02 .GR iLR E02 DCK § .1GR j ½ ÐÐ.1GR E02 DCKÑ
0,LGIF0, n.IFEE TgG E02 DCKTnTg VVG E02 DCKT iT .+ jÅ LRE02 DCK r C,H T x¿y ½LRE02 DCK xÆy r .+ ½LRE02 DCK xXy r Æ ½Ñ
0,LGIF0, n.IFEE TgG E02 DCKTnTg VVG E02 DCKT i.1C E0 G E02 DCKTnTg w 01us.2,F0,usM21L jÅ LRE02 DCK r C,H T x01us.2,F0,usM21L PI,CK0+ ijÇ Xy ½E02 .GR iLR E02 DCK § 01us.2,F0,usM21L P.usE02 ijj ½ ÐÐ.1GR E02 DCKÑ
0,LGIF0, n.IFEE TgG E02 DCKTnTg VV�G E02 DCKTnTg ijÅ J,I,0, xy LR E02 DCK ½
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Ñ
0,LGIF0, n.IFEE TgT � G E02 DCKTnTg VV.usE02 ij .1C E0Å 2,0N2C LRE02 DCK ½Ñ
0,LGIF0, n.IFEE TgDC0 G E02 DCKTnTg VVI,CK0+ ij .1C E0Å 2,0N2C E02I,C iLR E02 DCK j ½Ñ
0,LGIF0, n.IFEE TgDC0 G E02 DCKTnTg VVM DCJ i.1C E0 G E02 DCKTnTg w E02 j .1C E0Å DC0 D § ` § ,CJE,F2 .+ r I,CK0+ ij À E02 PI,CK0+ ij Ç X ½M12 iD r Æ ½ D n ,CJE,F2 .+ ½ DÇÇ jÅ M12 i½ D n ,CJE,F2 .+ ww LR E02 DCK xDy �r E02 xÆy ½ DÇÇ j ½DM iD rr ,CJE,F2 .+ jS2,FU ½

M12 i` r Æ ½ ` n E02 PI,CK0+ ij ww LR E02 DCK xDÇ`y rr E02 x̀ y ½ `ÇÇj ½DM i` rr E02 PI,CK0+ ijj2,0N2C D ½Ñ2,0N2C À X ½Ñ
0,LGIF0, n.IFEE TgDC0 G E02 DCKTnTg VVM DCJ i.1C E0 T .+ j .1C E0Å M12 iDC0 D r Æ ½ D n I,CK0+ ij ½ DÇÇ jDM iLR E02 DCK xDy rr .+ j2,0N2C D ½

2,0N2C À X ½Ñ
0,LGIF0, n.IFEE TgG E02 DCKTnTg G E02 DCKTnTg VVENSE02 iDC0 G1E § DC0 I,C j .1C E0Å DM iG1E n Æ �� I,C n Æ �� G1E gr I,CK0+ ijjÅ
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.,22 nn puCæ2212 V ENS E02 DCK ip nn G1E nn p §p nn I,Cnn pj 1N0 1M S1NCJE M12 E02 DCK upp nn LR E02 DCK nn ¾u p ¾ nn ,CJI ½,O D0 iXj ½ÑDM iG1E Ç I,C g I,CK0+ ijjI,C r I,CK0+ ij À G1E ½T �2,ENI0 r C,H T xI,C Ç Xy ½L ,L .GR i2,ENI0 § LR E02 DCK Ç G1E § I,C � EDÂ,1M iT jj ½2,ENI0 xI,Cy r Æ ½G E02 DCKTnTg 01us2,0N2C i2,ENI0 j ½J,I,0, xy 2,ENI0 ½2,0N2C 01us2,0N2C ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 G E02 DCKTnTg w G E02 DCKTnTg VV1G,2F012 r i.1C E0 T � .1C E0 01us.1GR jÅ J,I,0, xy LR E02 DCK ½ ÐÐJ,FII1.F0, L ,LLRE02 DCK r C,H T xE02I,C i01us.1GR jÇ Xy ½E02 .GR iLR E02 DCK § 01us.1GR j ½ ÐÐ.1GR E02 DCK2,0N2C �0+ DE ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 G E02 DCKTnTg w G E02 DCKTnTg VV1G,2F012 r i.1C E0 T .+ jÅ J,I,0, xy LR E02 DCK ½ ÐÐJ,FII1.F0, L ,L 12RLRE02 DCK r C,H T x¿y ½LRE02 DCK xÆy r .+ ½LRE02 DCK xXy r Æ ½2,0N2C �0+ DE ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 G E02 DCKTnTg w G E02 DCKTnTg VV1G,2F012 r i.1C E0 G E02 DCKTnTg w .1GR jÅ 2,0N2C �0+ DE r .1GR P.usE02 ij ½ ÐÐ.FII T G1DC0,2 .1G D,2Ñ
0,LGIF0, n.IFEE Tg.1C E0 G E02 DCKTnTg w G E02 DCKTnTg VV1G,2F012 Çr i.1C E0 T � .1C E0 01usFGG,CJjÅ T �C,HSNMM,2 r C,H T xI,CK0+ ij Ç E02I,C i01usFGG,CJ j Ç Xy ½E02 .GR iC,HSNMM,2 § LRE02 DCK j ½E02 .F0 iC,HSNMM,2 § 01usFGG,CJ j ½J,I,0, xy LR E02 DCK ½
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LRE02 DCK r C,HSNMM,2 ½2,0N2C �0+ DE ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 G E02 DCKTnTg w G E02 DCKTnTg VV1G,2F012 Çr i.1C E0 G E02 DCKTnTg w01usFGG,CJ jÅ 2,0N2C �0+ DE Çr 01usFGG,CJ P.usE02 ij ½ ÐÐFGG,CJ T G1DC0,2Ñ
0,LGIF0, n.IFEE Tg.1C E0 G E02 DCKTnTg w G E02 DCKTnTg VV1G,2F012 Çr i.1C E0 T 01usFGG,CJ jÅ T �C,H E02 DCK r C,H T xI,CK0+ ijÇ¿y ½E02 .GR iC,H E02 DCK § LRE02 DCK j ½J,I,0, xy LR E02 DCK ½LRE02 DCK r C,H E02 DCK ½ ÐÐG1DC0 E 01 C,H E02 DCKLRE02 DCK xI,CK0+ ijÇ Xy r Æ ½ ÐÐCNII 0,2L DCF012LRE02 DCK xI,CK0+ ijy r 01usFGG,CJ ½2,0N2C �0+ DE ½Ñ
0,LGIF0, n.IFEE TgG E02 DCKTnTg 1G,2F012 Ç i.1C E0 G E02 DCKTnTg w IhFI § .1C E0 G E02 DCKTnTg w 2hFIjÅ G E02 DCKTnTg 01us2,0N2C iIhFIj ½2,0N2C 01us2,0N2C Çr 2hFI ½Ñ
0,LGIF0, n.IFEE TgG E02 DCKTnTg 1G,2F012 Ç i.1C E0 G E02 DCKTnTg w IhFI § .1C E0 T w 2hFIjÅ G E02 DCKTnTg 01us2,0N2C iIhFIj ½2,0N2C 01us2,0N2C Çr 2hFI ½Ñ
0,LGIF0, n.IFEE TgG E02 DCKTnTg 1G,2F012 Ç iT IhFI § .1C E0 G E02 DCKTnTg w 2hFIjÅ G E02 DCKTnTg 01us2,0N2C iIhFIj ½2,0N2C 01us2,0N2C Çr 2hFI ½Ñ
0,LGIF0, n.IFEE TgG E02 DCKTnTg 1G,2F012 Ç i.1C E0 G E02 DCKTnTg w IhFI § .1C E0 T � .1C E0 2hFIjÅ
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G E02 DCKTnTg 01us2,0N2C iIhFIj ½2,0N2C 01us2,0N2C Çr 2hFI ½Ñ
0,LGIF0, n.IFEE TgG E02 DCKTnTg 1G,2F012 Ç i.1C E0 T � .1C E0 IhFI § .1C E0 G E02 DCKTnTg w 2hFIj
Å G E02 DCKTnTg 01us2,0N2C iIhFIj ½2,0N2C 01us2,0N2C Çr 2hFI ½Ñ
0,LGIF0, n.IFEE TgT w G E02 DCKTnTg VV1G,2F012 xy iDC0 C jÅ DM iCnÆ �� CgrI,CK0+ ijjÅ .,22 nn puCæ2212 V DCJ,O 1N0 1M 2FCK, V p nn C nn p DC E02 DCK u ppnn LR E02 DCK nn pu p 1M I,CK0+ p nn I,CK0+ ij nn ,CJI ½,O D0 iXj ½Ñ2,0N2C LRE02 DCK xCy ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 T G E02 DCKTnTg VV1G,2F012 xy iDC0 C j .1C E0Å DM iCnÆ �� CgrI,CK0+ ijjÅ .,22 nn puCæ2212 V DCJ,O 1N0 1M 2FCK, V p nn C nn p DC E02 DCK u ppnn LR E02 DCK nn pu p 1M I,CK0+ p nn I,CK0+ ij nn ,CJI ½,O D0 iXj ½Ñ2,0N2C LRE02 DCK xCy ½Ñ
0,LGIF0, n.IFEE TgS11I 1G,2F012 rr i.1C E0 G E02 DCKTnTg wIhFI § .1C E0 G E02 DCKTnTg w2hFIjÅ 2,0N2C E02 .LG iIhFI P.usE02 ij § 2hFI P.usE02 ijj rr Æ ½Ñ
0,LGIF0, n.IFEE TgS11I 1G,2F012 �r i.1C E0 G E02 DCKTnTg wIhFI § .1C E0 G E02 DCKTnTg w2hFIjÅ 2,0N2C E02 .LG iIhFI P.usE02 ij §2hFI P.usE02 ijj �r Æ ½
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Ñ
0,LGIF0, n.IFEE TgS11I 1G,2F012 n i.1C E0 G E02 DCKTnTg wIhFI § .1C E0 G E02 DCKTnTg w2hFIjÅ 2,0N2C E02 .LG iIhFI P.usE02 ij § 2hFI P.usE02 ijj n Æ ½Ñ
0,LGIF0, n.IFEE TgS11I 1G,2F012 nr i.1C E0 G E02 DCKTnTg wIhFI § .1C E0 G E02 DCKTnTg w2hFIjÅ 2,0N2C E02 .LG iIhFI P.usE02 ij § 2hFI P.usE02 ijj nr Æ ½Ñ
0,LGIF0, n.IFEE TgS11I 1G,2F012 g i.1C E0 G E02 DCKTnTg wIhFI § .1C E0 G E02 DCKTnTg w2hFIjÅ 2,0N2C E02 .LG iIhFI P.usE02 ij § 2hFI P.usE02 ijj g Æ ½Ñ
0,LGIF0, n.IFEE TgS11I 1G,2F012 gr i.1C E0 G E02 DCKTnTg wIhFI § .1C E0 G E02 DCKTnTg w2hFIjÅ 2,0N2C E02 .LG iIhFI P.usE02 ij § 2hFI P.usE02 ijj gr Æ ½Ñ
ß �� ¤ï¡·á´²
0,LGIF0, n.IFEE Tg.IFEE Gh,.012Å
GNSID. VGh,.012 ij ½ ÐÐJ,MFNI0 .1C E02N .012Gh,.012 iDC0 EDÂ,j ½ ÐÐ.1C E02N .012 H D0+ EG,.DM D. JDL ,C ED1CGh,.012 iDC0 EDÂ, § .1C E0 T wM DIIushFIj ½ ÐÐ.2,F0, F Gh,.012 H D0+ F J,MFNI0 MDII hFIN,Gh,.012 i.1C E0 Gh,.012nTg w j ½ ÐÐ.1GR .1C E02N .012

h D20NFI �Gh,.012 ij ½ ÐÐJ,E02N .012
h1DJ 2,EDÂ, iDC0 C,HusEDÂ,j ½ ÐÐ2,EDÂ, 0+, h,.012
DCIDC, DC0 I,CK0+ ij .1C E0 ½ ÐÐ2,0N2C E CNLS,2 1M ,I,L ,C0E DC Gh,.012
T w 1G,2F012 xy iDC0 DCJ,O j ½ ÐÐF..,EE F GF20 D.NIF2 F22FR ,I,L ,C0 iLN0FSI,j.1C E0 T w 1G,2F012 xy iDC0 DCJ,O j .1C E0 ½ ÐÐF..,EE F GF20 D.NIF2 F22FR ,I,L ,C0 iDLLN0FSI,j
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.1C E0 Gh,.012nTg w 1G,2F012 r i.1C E0 Gh,.012nTg w j ½ ÐÐFEEDKCL ,C0 1G,2F012
G210,.0,J VT �F22FR ½DC0 I,C ½
Ñ ½
0,LGIF0, n.IFEE TgGh,.012nTg VVGh,.012 ij VF22FR iÆj § I,C iÆjÅÑ
0,LGIF0, n.IFEE TgGh,.012nTg VVGh,.012 iDC0 EDÂ,jÅ DM iEDÂ, nr ÆjÅ .,22 nn puCæ2212 V DChFIDJ Gh,.012 J DL ,C ED1C V p nn EDÂ, nn ,CJI ½,O D0 iXj ½ÑF22FR r C,H T xEDÂ,y ½I,C r EDÂ, ½Ñ
0,LGIF0, n.IFEE TgGh,.012nTg VVGh,.012 iDC0 EDÂ, § .1C E0 T wM DIIushFIjÅ F22FR r C,H T xEDÂ,y ½I,C r EDÂ, ½

M12 iDC0 DrÆ ½ DnEDÂ, ½ DÇÇjF22FR xDy r MDIIushFI ½Ñ
0,LGIF0, n.IFEE TgGh,.012nTg VVGh,.012 i.1C E0 Gh,.012nTg wh,.jÅ F22FR r C,H T xh,. PI,CK0+ ijy ½M12 iDC0 DrÆ ½ Dnh,. PI,CK0+ ij ½ DÇÇ jF22FR xDy r h,. xDy ½I,C r h,. PI,CK0+ ij ½Ñ
0,LGIF0, n.IFEE TgGh,.012nTg VV�Gh,.012 ij
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Å J,I,0, xy F22FR ½Ñ
0,LGIF0, n.IFEE TgDC0 Gh,.012nTg VVI,CK0+ ij .1C E0Å 2,0N2C I,C ½Ñ
0,LGIF0, n.IFEE TgT w Gh,.012nTg VV1G,2F012 xy iDC0 DCJ,O jÅ DM iDCJ,O n Æ �� DCJ,O gr I,CK0+ ijjÅ .,22 nn puCæ2212 V DCJ,O 1N0 1M 2FCK, V p nn DCJ,Onn p DC Gh,.012 1M I,CK0+ p nn I,CK0+ ij nn ,CJI ½,O D0 iXj ½Ñ2,0N2C F22FR xDCJ,Oy ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 T w Gh,.012nTg VV1G,2F012 xy iDC0 DCJ,O j .1C E0Å DM iDCJ,O n Æ �� DCJ,O gr I,CK0+ ijjÅ .,22 nn puCæ2212 V DCJ,O 1N0 1M 2FCK, V p nn DCJ,Onn p DC Gh,.012 1M I,CK0+ p nn I,CK0+ ij nn ,CJI ½,O D0 iXj ½Ñ2,0N2C F22FR xDCJ,Oy ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 Gh,.012nTg w Gh,.012nTg VV1G,2F012 r i.1C E0 Gh,.012nTg w h,.jÅ J,I,0, xy F22FR ½F22FR r C,H T xh,. PI,CK0+ ijy ½M12 iDC0 DrÆ ½ Dnh,. PI,CK0+ ij ½ DÇÇ jF22FR xDy r h,. xDy ½I,C r h,. PI,CK0+ ij ½2,0N2C �0+ DE ½Ñ
0,LGIF0, n.IFEE Tg
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h1DJ Gh,.012nTg VV2,EDÂ, iDC0 C,HusEDÂ,jÅ DM iC,HusEDÂ, nr ÆjÅ .,22 nn puCæ2212 V DChFIDJ Gh,.012 J DL ,C ED1C V p nn C,HusEDÂ, nn ,CJI ½,O D0 iXj ½Ñ
T �C,HF22FR r C,H T xC,HusEDÂ,y ½
DC0 L DC EDÂ, r iC,HusEDÂ,nI,C jøC,HusEDÂ, VI,C ½M12 iDC0 DrÆ ½ DnL DC EDÂ, ½ DÇÇjC,HF22FR xDy r F22FR xDy ½
J,I,0, xy F22FR ½F22FR r C,HF22FR ½I,C r C,HusEDÂ, ½Ñ

ß �Þ ¤µ£á²»�
0,LGIF0, n.IFEE Tg.IFEE GL F02 DOÅ
GNSID. VGL F02 DO ij ½ ÐÐJ,MFNI0 .1C E02N .012GL F02 DO iDC0 21H E § DC0 .1IEj ½ ÐÐ.1C E02N .012 H D0+ J DL ,C ED1GL F02 DO iDC0 21H E § DC0 .1IE § .1C E0 T w M DIIhFIN,j ½ ÐÐ.1C E02N .012 H D0+ J,MFNI0GL F02 DO i.1C E0 GL F02 DOnTg w j ½ ÐÐ.1GR .1C E02N .012

h D20NFI �GL F02 DO ij ½ ÐÐJ,E02N .012
h1DJ 2,EDÂ, iDC0 21H E § DC0 .1IEj ½ ÐÐ.+FCK, L F02 DO JDL ,C ED1C EDCIDC, DC0 CNL21H E ij .1C E0 ½ ÐÐ2,0N2C E CNLS,2 1M 21H E DCDCIDC, DC0 CNL .1IE ij .1C E0 ½ ÐÐ2,0N2C E CNLS,2 1M .1INLC E
DCIDC, Gh,.012nTg w 1G,2F012 xy iDC0 DCJ,O j ½ ÐÐF..,EE F GF20 D.NIF2 FDCIDC, .1C E0 Gh,.012nTg w 1G,2F012 xy iDC0 DCJ,O j .1C E0 ½ÐÐF..,EE F GF20 D.NIF2 F
.1C E0 GL F02 DOnTg w 1G,2F012 r i.1C E0 GL F02 DOnTg w j ½ ÐÐFEEDKCL ,C0 1G,2F012

G210,.0,J VGh,.012n Gh,.012nTg g L F02 DO ½
Ñ ½
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0,LGIF0, n.IFEE TgGL F02 DOnTg VVGL F02 DO ijÅÑ
0,LGIF0, n.IFEE TgGL F02 DOnTg VVGL F02 DO iDC0 21H E § DC0 .1IEjÅ 2,EDÂ, i21H E §.1IEj ½Ñ
0,LGIF0, n.IFEE TgGL F02 DOnTg VVGL F02 DO iDC0 21H E § DC0 .1IE § .1C E0 T w M DIIhFIN,jÅ 2,EDÂ, i21H E §.1IEj ½M12 iDC0 O r Æ ½ O n 21H E ½ OÇÇ jM12 iDC0 R r Æ ½ R n .1IE ½ RÇÇ jL F02 DO xOy xRy r M DIIhFIN, ½Ñ
0,LGIF0, n.IFEE TgGL F02 DOnTg VVGL F02 DO i.1C E0 GL F02 DOnTg w .1GR jÅ �0+ DE r .1GR ½Ñ
0,LGIF0, n.IFEE TgGL F02 DOnTg VV�GL F02 DO ijÅÑ
0,LGIF0, n.IFEE TgDC0 GL F02 DOnTg VVCNL21H E ij .1C E0Å 2,0N2C L F02 DO PI,CK0+ ij ½Ñ
0,LGIF0, n.IFEE TgDC0 GL F02 DOnTg VVCNL .1IE ij .1C E0Å 2,0N2C iL F02 DO PI,CK0+ ijjøL F02 DO xÆy PI,CK0+ ij VÆ ½Ñ
0,LGIF0, n.IFEE Tg
h1DJ GL F02 DOnTg VV2,EDÂ, iDC0 21H E § DC0 .1IEjÅ L F02 DO P2,EDÂ, i21HEj ½
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M12 iDC0 O r Æ ½ O n 21H E ½ OÇÇ jL F02 DO xOy P2,EDÂ, i.1IEj ½ ÐÐ2,EDÂ, ,F.+ DCJDh DJNFI h,.012Ñ
0,LGIF0, n.IFEE Tg.1C E0 GL F02 DOnTg w GL F02 DOnTg VV1G,2F012 r i.1C E0 GL F02 DOnTg w .1GR jÅ L F02 DO r .1GR PL F02 DO ½ ÐÐ.1GR h,.012 1M h,.012 E2,0N2C �0+ DE ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 Gh,.012nTg w GL F02 DOnTg VV1G,2F012 xy iDC0 DCJ,O j .1C E0Å 2,0N2C L F02 DO xDCJ,Oy ½Ñ
0,LGIF0, n.IFEE TgGh,.012nTg w GL F02 DOnTg VV1G,2F012 xy iDC0 DCJ,O jÅ 2,0N2C L F02 DO xDCJ,Oy ½Ñ
ß �í ¤ºá£·�
0,LGIF0, n.IFEE Tg.IFEE G E0F.UÅ
GNSID. VG E0F.U ij ½ ÐÐJ,MFNI0 .1C E02N .012G E0F.U i.1C E0 G E0F.UnTg w j ½ ÐÐ.1GR .1C E02N .012

h D20NFI �G E0F.U ij ½ ÐÐJ,E02N .012
h1DJ GN E+ iT E012FK,j ½ ÐÐGN E+ JF0F 1C01 E0F.U
h1DJ G1G iT w E012FK,j ½ ÐÐG1G JF0F 1MM E0F.U FCJ E012, DC G.1C E0 T G1G ij ½ ÐÐG1G JF0F 1MM E0F.U FCJ 2,0N2C.1C E0 T 01G ij .1C E0 ½ ÐÐ2,0N2C E 01G hFIN, H D0+1N0 G1GG DCK
h1DJ L FU,æLG0R ij ½ ÐÐ,LG0R 0+, E0F.U
DCIDC, S11I DEæLG0R ij .1C E0 ½ ÐÐ2,0N2C E 02N, DM E0F.U DE ,LG0RDCIDC, DC0 I,CK0+ ij .1C E0 ½ ÐÐ2,0N2C E CNLS,2 1M ,I,L ,C0E 1C E0F
.1C E0 G E0F.UnTg w 1G,2F012 r i.1C E0 G E0F.UnTg w j ½ ÐÐFEEDKCL ,C0 1G,2F012



Îêª ¬­­cËéÍ� ¬ ¯ �gÍa� dcÈcdcË ac ÈÉd ­af¬iici

G210,.0,J VE02N .0 C1J,Å T JF0F ½C1J, �C,O0 ½C1J, ij VC,O0 iÆj ÅÑC1J, i.1C E0 T w Fj VC,O0 iÆj § JF0F iFj ÅÑÑ �EG ½DC0 EDÂ, ½
Ñ ½
0,LGIF0, n.IFEE TgG E0F.UnTg VVG E0F.U ij VEG iÆj § EDÂ, iÆjÅÑ
0,LGIF0, n.IFEE TgG E0F.UnTg VVG E0F.U i.1CE0 G E0F.UnTg w .1GR j VEG iÆj § EDÂ, iÆjÅ �0+ DE r .1GR ½Ñ
0,LGIF0, n.IFEE TgG E0F.UnTg VV�G E0F.U ijÅ L FU,æLG0R ij ½Ñ
ÐÐGN E+ F hFIN, 1C01 0+, E0F.U0,LGIF0, n.IFEE Tg
h1DJ G E0F.UnTg VVGN E+ iT E012FK,jÅ ÐÐ.2,F0, C,H JF0FC1J, �C,HC1J, r C,H C1J, ½

C,HC1J,ÀgC,O0rEG ½C,HC1J,ÀgJF0FrE012FK, ½EG r C,HC1J, ½ÇÇEDÂ, ½Ñ
ÐÐG1G F hFIN, 1MM 1M E0F.U0,LGIF0, n.IFEE Tg
h1DJ G E0F.UnTg VVG1G iT w E012FK,jÅ



¬ ¯ç ¯ ­ib¬a� ÎêÏ

DM iDEæLG0R ijjÅ .,22 nn puCæ2212 V F..,EEDCK ,LG0R E0F.U 0+21NK+ L ,0+1J G E0F.U VVG1GuC p ½,O D0 iXj ½Ñ
ÐÐE012, JF0FE012FK, r EGÀgJF0F ½
ÐÐJ,I,0, C1J, FCJ L 1h, E0F.U G1DC0,2 SF.U 1C,C1J, �0,LG r EG ½EG r EGÀgC,O0 ½J,I,0, 0,LG ½ÀÀEDÂ, ½Ñ

ÐÐG1G F hFIN, 1MM 1M E0F.U FCJ 2,0N2C D00,LGIF0, n.IFEE Tg.1C E0 T G E0F.UnTg VVG1G ijÅ T hFI ½G1G ihFIj ½2,0N2C hFI ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 T G E0F.UnTg VV01G ij .1C E0Å DM iDEæLG0R ijjÅ .,22 nn puCæ2212 V F..,EEDCK ,LG0R E0F.U 0+21NK+ L ,0+1J G E0F.U VV01GuC p ½,O D0 iXj ½Ñ

2,0N2C EGÀgJF0F ½Ñ
0,LGIF0, n.IFEE TgDC0 G E0F.UnTg VVI,CK0+ ij .1C E0Å 2,0N2C EDÂ, ½Ñ
0,LGIF0, n.IFEE Tg
h1DJ G E0F.UnTg VVL FU,æLG0R ijÅ



ÎêÕ ¬­­cËéÍ� ¬ ¯ �gÍa� dcÈcdcË ac ÈÉd ­af¬iici

C1J, �0,LG ½ÐÐD0,2F0, 0+21NK+ IDE0 § J,I,0 DCK ,F.+ ,I,L ,C0 EH+ DI, iEG �rÆjÅ 0,LG r EG ½EG r EGÀgC,O0 ½J,I,0, 0,LG ½ÑEDÂ, r Æ ½Ñ
0,LGIF0, n.IFEE TgS11I G E0F.UnTg VVDEæLG0R ij .1C E0Å 2,0N2C EDÂ, rr Æ ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 G E0F.UnTg w G E0F.UnTg VV1G,2F012 r i.1C E0 G E0F.UnTg w .1GR jÅ L FU,æLG0R ij ½DM i.1GR PDEæLG0R ijj2,0N2C �0+ DE ½

EG r C,H C1J, i.1GR PEGÀgJF0Fj ½C1J, �C,HC1J, §�,CJ r EG ½M12 iC,HC1J, r .1GR PEGÀgC,O0 ½ C,HC1J, ½ C,HC1J, r C,HC1J,ÀgC,O0 jÅ ,CJÀgC,O0 r C,H C1J, iC,HC1J,ÀgJF0Fj ½,CJ r ,CJÀgC,O0 ½ÑEDÂ, r .1GR PEDÂ, ½2,0N2C �0+ DE ½Ñ
ß �ù ¤�û¡û¡
0,LGIF0, n.IFEE Tg.IFEE GtN,N,Å
GNSID. VGtN,N, ij ½ ÐÐJ,MFNI0 .1C E02N .012GtN,N, i.1C E0 GtN,N,nTg w j ½ ÐÐ.1GR .1C E02N .012

h D20NFI �GtN,N, ij ½ ÐÐJ,E02N .012



¬ ¯� ¯ ­�gc gc Îêê

h1DJ ,CtN,N, i.1C E0 T wJF0Fj ½ ÐÐ,CtN,N, JF0F 01 tN,N,
h1DJ J,tN,N, iT wE012FK,j ½ ÐÐE012FK, +1IJE 0+, JF0F 0+F0 DE J,tN,N.1C E0 T J,tN,N, ij ½ ÐÐJ,tN,N, 01 2,0N2C hFIN,.1C E0 T w M21C0 ij .1C E0 ½ ÐÐ2,0N2C E 01G hFIN, H D0+1N0 J,tN,N,DCK
h1DJ L FU,æLG0R ij ½ ÐÐ,LG0R 0+, tN,N,
DCIDC, S11I DEæLG0R ij .1C E0 ½ ÐÐ2,0N2C E 02N, DM tN,N, DE ,LG0RDCIDC, DC0 I,CK0+ ij .1C E0 ½ ÐÐM DCJ 1N0 0+, CNLS,2 1M tN,N,J D0,L E
.1C E0 GtN,N,nTg w 1G,2F012 r i.1C E0 GtN,N,nTg w j ½ ÐÐFEEDKCL ,C0 1G,2F012

G210,.0,J VE02N .0 C1J,Å T JF0F ½C1J, �C,O0 ½C1J, ij VC,O0 iÆj ÅÑC1J, i.1C E0 T wFj VC,O0 iÆj § JF0F iFj ÅÑÑ �+,FJ § �0FDI ½DC0 EDÂ, ½
Ñ ½
0,LGIF0, n.IFEE TgGtN,N,nTg VVGtN,N, ij V+,FJ iÆj § 0FDI iÆj § EDÂ, iÆjÅÑ
0,LGIF0, n.IFEE TgGtN,N,nTg VVGtN,N, i.1CE0 GtN,N,nTg w .1GR j V+,FJ iÆj § 0FDI iÆj § EDÂ, iÆjÅ �0+ DE r .1GR ½Ñ
0,LGIF0, n.IFEE TgGtN,N,nTg VV�GtN,N, ijÅ L FU,æLG0R ij ½Ñ
0,LGIF0, n.IFEE Tg
h1DJ GtN,N,nTg VV,CtN,N, i.1C E0 T wJF0FjÅ C1J, �C,HC1J, r C,H C1J, iJF0Fj ½ ÐÐ,CJ 1M tN,N,



Îê÷ ¬­­cËéÍ� ¬ ¯ �gÍa� dcÈcdcË ac ÈÉd ­af¬iici

DM iEDÂ,rrÆj ÐÐL FU, EN2, tN,N, ,O DE0EÅ +,FJ r C,HC1J, ½0FDI r +,FJ ½Ñ,IE,Å 0FDIÀgC,O0 r C,HC1J, ½0FDI r C,HC1J, ½ÑÇÇEDÂ, ½Ñ
0,LGIF0, n.IFEE Tg
h1DJ GtN,N,nTg VVJ,tN,N, iT wE012FK,jÅ DM i+,FJrrÆjÅ .,22 nn puCæ2212 V F..,EEDCK ,LG0R tN,N, 0+21NK+ L ,0+1J GtN,N, VVJ,tN,N,uC p ½,O D0 iXj ½Ñ

E012FK, r +,FJÀgJF0F ½ ÐÐEFh, 01 hF2C1J, �0,LG r +,FJ ½ ÐÐL FU, F C,H C1J,+,FJ r +,FJÀgC,O0 ½ ÐÐD0,2F0,J,I,0, 0,LG ½ ÐÐJ,I,0, 0+, C1J,ÀÀEDÂ, ½ ÐÐJ,.2,L ,C0 EDÂ,Ñ
0,LGIF0, n.IFEE Tg.1C E0 T GtN,N,nTg VVJ,tN,N, ijÅ T hFI ½ ÐÐE012, 01 0,LG12F2R hF2 DFSI,J,tN,N, ihFIj ½ ÐÐJ,tN,N,2,0N2C hFI ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 T w GtN,N,nTg VVM21C0 ij .1C E0Å DM i+,FJrrÆjÅ .,22 nn puCæ2212 V F..,EEDCK ,LG0R tN,N, 0+21NK+ L ,0+1J GtN,N, VVM21C0uC p ½,O D0 iXj ½Ñ2,0N2C +,FJÀgJF0F ½



¬ ¯� ¯ ­�gc gc Îêý

Ñ
0,LGIF0, n.IFEE Tg
h1DJ GtN,N,nTg VVL FU,æLG0R ijÅ C1J, �0,LG ½H+ DI, i+,FJ jÅ 0,LG r +,FJ ½+,FJ r +,FJÀgC,O0 ½J,I,0, 0,LG ½ÑEDÂ, r Æ ½Ñ
0,LGIF0, n.IFEE Tg.1C E0 GtN,N,nTg w GtN,N,nTg VV1G,2F012 r i.1C E0 GtN,N,nTg w .1GR jÅ L FU,æLG0R ij ½DM i.1GR PDEæLG0R ijj2,0N2C �0+ DE ½

+,FJ r C,H C1J, i.1GR P+,FJÀgJF0Fj ½0FDI r +,FJ ½C1J, �C,HC1J, ½M12 iC,HC1J, r .1GR P+,FJÀgC,O0 ½ C,HC1J, ½ C,HC1J, r C,HC1J,ÀgC,O0 jÅ 0FDIÀgC,O0 r C,H C1J, iC,HC1J,ÀgJF0Fj ½0FDI r 0FDIÀgC,O0 ½ÑEDÂ, r .1GR PEDÂ, ½2,0N2C �0+ DE ½Ñ
0,LGIF0, n.IFEE TgDC0 GtN,N,nTg VVI,CK0+ ij .1C E0Å 2,0N2C EDÂ, ½Ñ
0,LGIF0, n.IFEE TgS11I GtN,N,nTg VVDEæLG0R ij .1C E0Å 2,0N2C EDÂ, rr Æ ½Ñ
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§ XÄÁ
FS E1IN0, hFIN, § Ã XFS E02F.0 .IFEE § ¿ XÄ § ¿¿Ã § ¿Á XJ,M DC DCK § ¿¿\DLGI,L ,C0 DCK § ¿ X\ § ¿¿\¡ DED0FSI, § ¿¿ÃFS E02F.0 JF0F 0RG, § ö¢¢ ¥YTFS E02F.0 GF2FL ,0,2 § XÁÁFS E02F.0 D1C § XÁÁF..,EE12 MNC .0 D1C § XÃZ § X\ X §X\ZF..,EE12 L ,0+1J § ¿¿ZF..NLNIF012 § ¿\¿ § ¿^Æ¥YT § X[\ § ¿ÆÆ § ¿ÆÃ § ¿ X[ § ¿ÁÁ]2 D12 D0R °N,N, § ¿Æ\ § ¿ XÁ°N,N, § ¿Æ\ § ¿Æ^Q0F.U § X[^T2,, § ¿¿^FIK12 D0+L § [Ã § [\FIK12 D0+L FCFIR EDE § ¿ÁÃ § ¿Á^FLS DKN D0R § ^MNCJFL ,C0FI 0+,12,L § XZZFCFIR EDE¨,FG § ¿ÃÁ+,FG E120 § ¿ÃÃL ,2K,E120 § ¿Á^]2 D12 D0R °N,N, § ¿ÁZF2KNL ,C0 § ¿Á § ¿Ä § ÁÆF2 D0+L ,0 D.SFE, ^Æ § [Á.1LGI,O § XÃ[ § X^ÆMI1F0 DCKÀG1DC0 § ¿¿ § [ÁDC0,K,2 § X^F22FR2,EDÂ DCK § ¿Æ¿

¥22FR BCJ,O¦N0¦Mñ1NCJE § ¿Æ¿ §¿ÁÆFEE,20 § X\^FEEDKCL ,C0 § XÁ § X[ § \ÁF01D § ¿\¿
SF.U EIFE+ § ¿\ XS DKÀ¦ C10F0 D1C § ¿ÃÃS DCF2R 02,, § ¿ X[ § ¿Á¿S DE,.0 D1C E,F2 .+ § XÁÆS1JR § ^ÁI11G § \\L ,0+1J § ¿¿\S11I § Ã^ § \¿S11I,FC § Ã\S1001L ÀNG J,EDKC § XÆÁ § XÃ¿ §XÃ\S2,FU E0F0,L ,C0 § XÁÄ § ¿Ã[SNMM,2.D2 .NIF2 § ¿ XÆSNK § Ã
W E02 DCK § ¿Ã[. E02 § ¿Ã[.FII § ÁÆ.FII SR 2,M,2,C ., § Z¿WF2J § X¿ X.F2K1 § XZÁ § X[Á § ¿ X[WF20,EDFC .112J DCF0, § XÃ[.+F2F.0,2.IFEEDM D.F0 D1C § ¿\¿EG,.DFI E,tN,C ., § ¿\ X.+F2F.0,2 1G,2F012 § XÄW+ DFC0 D § XZÄ.+ DIJ C1J, § ¿¿Æ § ¿Á¿.DC § ZÁ § ¿ÃZ.D2 .NIF2 SNMM,2 § ¿ XÆ § ¿ XÄ

Î÷Ø
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.IFEE § XÃÄ § XÃZ § X\ZFS E02F.0 § ¿¿ÃWF2J § X¿ XW1LGI,O § XÃ[ § X^Æå1IM,2 § ¿ X\å2FG+ D.E § X^ÆB0,2F012 § ¿Á XÒ DCU,JÒ DE0 § X[¿Ó,EEFK, § X^ÄGF2,C0 § X^^G E02 DCK § Ä¿Q0F.U § X[^T DL , § ¿[T1U,C § ¿¿\¡,.012 § ¿ÁÆ.IFEE hF2 DFSI, § ¿Á¿.ID,C0 § X[\ § ¿ÆÃ § ¿¿Ã.ID,C0 G21K2FL E § XÃÄ.L F0+ § ¿Á.1II,.0 D1C § XZ\ § X[^ § ¿Æ\.1LL ,C0 § Ä.1LGF2FSI, § X¿^.1LGF2 DE1C1G,2F012 § Á XG E02 DCK § Ä¿.1LGF2 DE1C 1G,2F012 § Ã\ § X¿^.1LG DI, § ¿ § [.1LG DI,À0 DL , ,2212 § Ã § Ã X.1LGI,0, 12J,2 DCK § X¿^.1LGI,0, 02,, § ¿Á[W1LGI,O § XÃ[ § X^Æ.1LGI,O CNLS,2 § XÃ[ § X^Æ.1LGI,O D0R .IFEE § ¿ÃÃ § ¿Ã\.1LG1ED0 D1C § XZ § X[ § ¿Ã § ÃÁ §Z X § X¿ X.1C .F0,CF0, § ÄÃ.1C .F0,C0F0 D1C § ¿\¿W1C .N22,C0Ó1JDM D.F0 D1C § ¿Á X.1CJ D0 D1CFI § Á X § ÁÄFI0,2CF0 Dh, § Á¿.+FDC,J § ÁÁ § ÁÄC,E0,J § ÁÁ § ÁÄ.1C E0 § X^Ä.1C E0FC0 0 DL , § ¿ÆÄ § ¿ XÄ § ¿ÁZ §¿ÃÃ

.1C E02N .012 § [Ä § XÆÄ § XX[ §X¿¿ § XÁZ § XÁ[ § XÃ¿ §XÃ[ § X\ X § X^Æ § X^ X §¿\Ã § ¿\Ä.1Ch,C0 D1C § XÁ^.1Ch,2001 DC0,K,2 § ¿\¿.112JDCF0, § XÃ[WF20,EDFC § XÃ[G1IF2 § XÃ[.122,.0C,EE § XÁ¿.1NC0,2 § ÄÆ § ÄÃ § XÆÁ.1N0 § ZÁ § ¿ÃZ.N22,C0 1S`,.0 § XXÆ § X^Æ §X^^ § XÄÆ
JF0F ,C .FG ENIF0 D1C § XÃÄ § X\\ §¿\ÃJF0F E02N .0N2, § ¿ X[ § ¿\ÁK,C,2 D. § XZÁ § X[^ § ¿ XÃJ,FJ .1J, § ÃÆ § \¿J,FIDCK § XÃ¿J,SNKK DCK § Ã § [ § Ã XJ,.U § X¿Ä § XÁÁ § XÁZJ,.IF2F0 D1C § XÁ § Ä^J,.2,L ,C0 § ÄÆ § ÄÃ § [ÆJ,MFNI0 § XÁÄJ,I,0, § XÄ^ § XÄZJ,IDL D0,2 § X[Z § ¿ÆÃJ,0FDI + DJ DCK § XÃÄJ,0,2L DC DE0 D. § XÆÆ § XÆÄJ DFK2FLDLGI,L ,C0F0 D1C § ¿ X[ § ¿ÁÁE0F.U § Á^ § \ÆE0F0, § Á^ § \ÆJ DE02 DSN0 D1C § XÆ XJ Dh DED1CMI1F0 DCKÀG1DC0 § \^DC0,K,2 § X^J1.NL ,C0F0 D1C § X[ÁJ10 C10F0 D1C § X^Á § XÄÆJ1NSI, iMI1F0 DCKÀG1DC0j § ¿ XY1RI, § ¥20+N2 W1CFC § \JRCFL D. L ,L 12R FII1.F0 D1C §XÄ^ § XÄZ
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,MMD.D,C .R § XÃÁ,I,L ,C0 § [Z § XÆÄ,LS,JJ,J 2,M,2,C ., § XZÁ § ¿ X[,C .FG ENIF0 D1C § \Z § ^Æ § ^Á §ÄÆ § X¿Z § X[\ § ¿ÆÆ §¿¿Ã § ¿Á¿JF0F § XÃÄ § X\\ § ¿\ÃMNC .0 D1CFI § XÃÄ,C .1J, § X¿ X § XÁÁ,C .2RG0 § X¿ X,CJ 1M M DI, § ¿ÃZ,CNL ,2F0,J 0RG, § XÁ\,1M § ¿ÃZ,tNFIE § X^Ã,2212 § [.1LG DI,À0 DL , § Ã § Ã XI1K D. § Ã2NCÀ0 DL , § Ã § ^Z § [Æ,O .,G0 D1C¥22FR BCJ,O¦N0¦Mñ1NCJE §¿Æ¿ § ¿ÁÆW1C .N22,C0Ó1J DM D.F0 D1C §¿Á X,O D0 § X\^,OGID.D0 § XÄÆ,OG2,EED1C § X^ § XZ § X[ § ¿Á §¿Ã § [Z,OG2,EED1C 02,, § ¿¿¿,OG2,EED1C E § X[Z
MF.012 DFI § \ XMFhF S,FC E § XZÄ© B©¦ § ¿Æ\ § ¿ XÄM DI,DCGN0 § ¿ÃZM DI, 1N0GN0 § ¿Ã[M DIIÀDC MNC .0 D1C § [ XM DCJ § ^Z § X¿[ § ¿\ XM DCJñ DE,.0 § XÁÆMIFK § Ã^ § X\ XMI1F0 DCKÀG1DC0 § ÁÆMI1F0 DCKÀG1DC0 CNLS,2 § ¿ XM12 § [[M12L FI IFCKNFK, § \ § [M2FS`N1N E § ÃZM2N D0MNI MNC .0 D1C § ÁÆ § Á[

MNC .0 D1C § ÁÆ § \[ § ZZF..,EE12 § XÃZ § X\ XS11I § Ã^.IFEE § X^Æ § X^^.1C E0 § X^ÄJ,M DC D0 D1C § ¿ÃMDIIÀDC § [ XM12 1S`,.0E § ZZM2N D0MNI § ÁÆ § Á[+,IG,2 § XÃ¿ § XÃ\DCh1U DCK § X^\L FDC § ¿ÃÓF0+ § ¿ÁL ,LS,2 § XÆ[ § XX[ § XÁ[L 1J DM D,2 § [Æ § X^ÁLNI0 DGI, GF2FL ,0,2 § ¿[C1CL ,LS,2 § XXÆ § XX[1S`,.0 § X^Æ § X^^1G,2F012 § X^Ã1h,2I1FJ DCK § X^^GN2, § X^ XGN2, MNC .0 D1C § ZZ
h D20NFI § X^Ä
h1DJ § Á[MNC .0 D1CFI G21K2FLL DCK § [\ §X\[

K,C,2FIDÂF0 D1C § \Z § ^ X § ^Á §ÄÆ § [ÁK,C,2 D. § ¿ XÃK,C,2 D. JF0F E02N .0N2, § XZÁ §X[Á § X[^K,0IDC, § ¿Ã[å1IM,2 § ¿ X\K11J § ¿ÃZå2FG+ D.E § X^Æ
+,FJ,2 MDI, § ¿Á § ¿ÃZ¨,FG § ¿ÁÁFCFIR EDE § ¿ÃÁJ,M DC D0 D1C § ¿Á[+,FG G21G,20R § ¿Á[+,FG E120 § ¿ÃÃ § ¿Ã\+,DK+0 § ¿ÃÆ+,II1 H12IJ § Ä+,IG,2 MNC .0 D1C § XÃ¿ § XÃ\
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+,IG,2 L ,0+1J § X[ X § ¿Á\+ DK+ÀI,h,I IFCKNFK, § ¿ § [+ DE01K2FL § XÆ\ § XÆÄ¨1IL ,E § Q+,2I1.U § \
DME02,FL § ¿ÃZDLLN0FSI, § Ä¿DLGI,L ,C0F0 D1C § XX[ § XÃÄ]2 D12 D0R °N,N, § ¿ XÃ § ¿ÁZ°N,N, § ¿Æ^Q0F.U § ¿Æ XT2,, § ¿ X[ § ¿¿^DLGID.D0 § XÄÆDC .2,L ,C0 § ÄÆ § ÄÃ § [ÆDC .2,L ,C0FI J,h,I1GL ,C0 § Ã X §[¿DCJ,O § ^Z § ÄÃ § [Z § XÆÄ § X¿Z §¿\^DCMDC D0, IDE0 § XZZDCMDC D0, I11G § \\ § ^Á § ¿Ã[DCMDC D0, 2,.N2ED1C § Á^ § ÁÄ §XÁ¿DCMDO § X[Z § ¿ÆÃ § ¿¿¿DC+,2 D0FC ., § X^^DC D0 DFIDÂF0 D1C § ¿ X § ÁÆ § Ã\ §\¿DC12J,2 § ¿¿Á § ¿Á¿DCGN0U,RS1F2J § ZÁDC E0FC ., § [\DC E0FC ., hF2 DFSI, § Z\ § [\ §XÁZ § XÃ[ § X\ X § X^ X §X^^DC0,K,2 J Dh DED1C § X^DC0,2MF., § XX[ § XÃÄ § ¿ XÄ § ¿¿\DC0,2G2,0 § ¿ § [DChF2 DFC0 § X\Ã § X\Z § X[Á § ¿ÆÃDCh1U, § XX[D1E02,FL § ¿ÁDEJDK D0 § ¿\¿DEå2,F0,2 § X¿^DE02,FL § ¿ÃZD0,2F0 D1C § \Ã § ^ÁB0,2F012 .IFEE § ¿Á X
U,RH12J § X\ § X[

IFCKNFK,.1LGI,0, § ÃZM12L FI § \+ DK+ÀI,h,I § ¿I1HÀI,h,I § ¿CF0N2FI § \G21K2FLL DCK § X § X\[EFM, § ÃI,FM C1J, § ¿¿Æ § ¿Á¿I,FG 1M MFD0+ § \Æ § XÃ\ § XZÄI,CK0+G E02 DCK § ^Ä
h,.012 § XÆÆI,h,I § ¿¿Æ § ¿Á¿IDC,F2 E,F2 .+ § X¿[IDC,F2 0 DL , § ¿ÆZ § ¿ XÄ § ¿Á[ §¿ÃÃIDCU § X[ÁIDCU,J tN,N, § ¿ÆZ § ¿ XÄÒ DCU,JÒ DE0 § X[¿Ò DCNO § \IDE0 § XZÁ § X[ÁFE GF2FL ,0,2 § XZ\DCM DC D0, § XZZI11G § XZZL 1J DMR DCK § X[ÆG2 DC0 DCK § XZ\G2 DC0 DCK SF.UHF2JE § XZÄ02Fh,2EFI § XZ^02Fh,2E, 2,.N2 EDh,IR § XZÄH,IIÀM12L ,J § X[ÁID0,2FIC,EE § ^I1.FI hF2 DFSI, § ^Æ § ^ÁI1KF2 D0+L § \^I1KF2 D0+L D. 0 DL , § ¿ÃÃI1K D. ,2212 § ÃI1K D.FI 1G,2F012 § Ã^I11G § \\ § ^Á § [[S1JR § \\.1NC0 DCK § ^[ § XÆÁM12 § [[DC IDE0 § XZZDCM DC D0, § \\ § ^Á § ¿Ã[C,E0,J § X¿Z § XÁ[ § ¿\ÄE,F2 .+ § X¿[



Î÷ª ÍËéc�

I11G hF2 DFSI, § \Z § ^ X § ^Z §[[ § XZ^I1HÀI,h,I IFCKNFK, § ¿ § [
L FDC § ¿ÃL FG 01 § X¿ XL FGG DCK § XÁ\ÓF0+ MNC .0 D1C § ¿ÁL F0+ MNC .0 D1CF.1E § Á[,OG § Á[MFS E § Ã XEDC § Á[L F02 DO § ¿\^L ,FC § XÆ XL ,LS,2 MNC .0 D1C § XÆ[ § XX[ §XÁ[ § X^Æ § XÄÆL ,2K,E120 § XÃÁ § XÃ\ § ¿Á^ § ¿Ã\L ,EEFK, § X^ÄL ,0+1JF..,EE12 § ¿¿Z+,IG,2 § X[ X1S`,.0 § XZ[G2 DhF0, § ¿ÆÁH2FGG,2 § X[ XL 1JDM D,2 § [Æ § [\ § X^ÁL 1JDMR DCK IDE0E § X[ÆL 1JNIN E § Á X § ÁÄLNI0 DGI, FEEDKCL ,C0 § \Á
CF0N2FI IFCKNFK, § \ § [C,E0,J I11G § X¿ZC,E0,J E02N .0N2, § ÁÃ § Ã^ § Z X §X¿ XC,H § XÄ^ § XÄZC,HIDC, § XX § Á^C1J, § XZÁ § X[Á § ¿ X[1S`,.0 L ,0+1J § XZ[C1CJ,0,2L DC DE0 D. § XÆÆC1CL ,LS,2 MNC .0 D1C § XXÆ § XX[ §X^Æ § XÄÆqNII G1DC0,2 § XÄ\
1S`,.0 § ÄÃ § ZZ.N22,C0 § XXÆ § X^Æ1N0GN0 § ZZ

h,.012 1M § X¿Ä1S`,.0 DChF2 DFC0 § X[Á1S`,.0À12 D,C0,J J,EDKC § X^[1S`,.0À12 D,C0,J G21K2FLL DCK §XÃZ § X\[1ME02,FL § ¿Ã[1G,2FCJ § X^ § X[1G,2F012 § Ä § X^ § X[££ § ZÁFJJ2,EE 1M § XÄ¿ § XÄZFEEDKCL ,C0 § X^Ã.+F2F.0,2 § XÄ.1LGF2 DE1C § Á X § Ã\ § X¿^W1LGI,O § X^ X.1CJ D0 D1CFI § \¿J,.2,L ,C0 § ÄÆ § [ÆJ,I,0, § XÄ^ § XÄZ,tNFIE § X^ÃDC .2,L ,C0 § ÄÆ § [ÆI1K D.FI § Ã^ § \¿L 1JNIN E § Á XC,H § XÄ^ § XÄZ1h,2I1FJ DCK § X^Ã12J,2 1M K21H0+ § ¿ÃÃ § ¿Ã\12J,2 1M 1G,2F0 D1C E § XÄ12J,2,J E,0 § ¿^Æ12J,2 DCK § X¿^ § ¿\Á1E02,FL § ¿ÃZ1N0GN0 § Ä § XX § ZZ § X\¿1h,2+,FJ § ¿ÁÄ § ¿Ã\1h,2I1FJ DCK § ÃÃ § \¿ § XÃ¿ § X^^
GF2FL ,0,2 § ¿Ä § ÁÆ § ÄÄFS E02F.0 § XÁÁLNI0 DGI, § ¿[GF2FL ,0,2 GFEEDCK § ÄZ § Ä[ § Z¿GF2,C0 .IFEE § X^^GF2,C0 C1J, § ¿¿Æ § ¿Á¿GF2 E, § ^ § [ § X[Z § ¿ÆÃGF2 EDCK § ¿\ÆGF2 EDCK CNLS,2 § ¿\¿GF20 DFI 12J,2 DCK § X¿^GFEE SR 2,M,2,C ., § Ä[ § Z\GFEE SR hFIN, § ÄZ § Z\GF00,2CF..NLNIF012 § ¿\¿ § ¿^Æ



ÍËéc� Î÷Ï

.1NC0,2 § XÆÁ,N2,UF § X¿[G,2M12L FC ., FCFIR EDE § ¿ÆÄ §¿ÁÃG,2M12L FC ., +FÂF2J § ¿ÆÄ § ¿ XÄG D § Á[GL F02 DO § ¿\^G1,02R § ^]1DC0 § Ä\G1DC0,2 § XXÆG1DC0,2 E § XÄ X § XÄZJ,.IF2F0 D1C 1M § XÄ¿qNII § XÄ\2,0N2C DCK § XÄÄG1IF2 .112JDCF0, § XÃ[G120FS DID0R § ¿G1E0 .1CJD0 D1C § X\\ § X\Z § ¿ÆÃG1E0M DO § X[Z § ¿ÆÃ § ¿¿¿G1E012J,2 § ¿¿Á § ¿Á¿G2,.,J,C ., § XÄG2,.1CJ D0 D1C § X\\ § X\Z § XZZ §X[Á § ¿ÆÃG2,J D.F0, § ¿ÆÃG2,M DO § ¿Á¿G2,12J,2 § ¿¿Á § ¿Á¿G2 DC0WF2J § X¿Á
h,.012 1M WF2JE § X¿[G2 DC0WF2J § X¿ÁG2 DC0Y,.U § X¿[ § XÁ[G2 D12 D0R tN,N, § ¿Æ\ § ¿ XÄ¥YT § ¿ XÁF22FR DLGI,L ,C0F0 D1C § ¿ XÃE120,J IDE0DLGI,L ,C0F0 D1C § ¿ÁZG2 D12 D0R tN,N,DCK § ¿Æ\G2 DhF0, § XÃÄ § XÃ[MNC .0 D1C § X\ÄG2 DhF0, L ,0+1J § ¿ÆÁG21SI,L ÀE1Ih DCK § [G21.,JN2FI G21K2FLL DCK § X\[G21K2FL J,h,I1GL ,C0 § Ã X § ^ÁS1001L ÀNG § XÆÁ § XÃ¿ § XÃ\,C .FG ENIF0 D1C § ^ÆDC .2,L ,C0FI § [¿GIFCC DCK § [¿

G21K2FLL DCKMNC .0 D1CFI § X\[1S`,.0À12 D,C0,J § X\[G21.,JN2FI § X\[G21K2FLL DCK IFCKNFK, § X § X\[G21K2FLL DCK E0RI, § [¿ § X\[G21E, § ^G21010RG DCK § [¿G21h DJ,2 § X[\ § ¿ÆÃ § ¿¿ÃG E,NJ1.1J, § XÃ X § XÃ\ § ¿ÁÄG E,NJ12FCJ1L § XÆÄG E02 DCK § Ä¿I,CK0+ § ^Ä
h,.012 1M § X¿ÁGNSID. § XÃ[GN2, MNC .0 D1C § ZZ § [\ § X\Á §X^ X

tNFJ2F0 D. 0 DL , § ¿Á^ § ¿ÃÃtN,N, § ¿Æ\ § ¿ XÄ.D2 .NIF2 SNMM,2DLGI,L ,C0F0 D1C § ¿ XÆIDCU,J DLGI,L ,C0F0 D1C §¿ÆZÒDE0 DLGI,L ,C0F0 D1C § ¿Æ^°N,N, ¥YT § ¿Æ^tN,N,DCK J DE.DGIDC, § ¿Æ\ § ¿ XÄ
2FCJ1L § XÆ^2FCJ1L CNLS,2 § XÆÆ § XÃ X2FCU § X¿ X�,.0FCKI, § ZÆ2,.N2ED1C § ÁÃ § ÁÄ § ÃZ § XÁ X §XÃÃ § ¿¿Á § ¿ÁÄ § ¿Ã¿DCM DC D0, § Á^ § ÁÄ § XÁ¿2,.N2EDh, § Á^2,.N2EDh, J,M DC D0 D1C § ¿Ã X2,JNCJFC .R § ^2,M,2,C ., § Ä^ § Ä[ § Z¿ § Z\ §XÃ X § XZÁ,LS,JJ,J § XZÁ2,M,2,C .,E § XÄ X § XÄZJ,.IF2F0 D1C 1M § XÄ¿2,0N2C DCK § XÄÄ2,+,FG DMR § ¿Ã X2,G2,E,C0F0 D1C § XÃÄ



Î÷Õ ÍËéc�

2,EDÂ, § ¿\Z2,0N2C § ÁÃ § Á[ § Z XDC EDJ, I11G § X¿[2,0N2C 0RG, § \¿2,0N2C hFIN, § Á[ § \¿21I,
hF2 DFSI, § XZ[2110 C1J, § ¿¿Æ § ¿Á¿21NCJ DCK § ¿¿2NC 0 DL , § ¿ÁÃ2NCÀ0 DL , ,2212 § Ã § Á^ § ^Z §[Æ § [Z § XÁ¿ § X\^ §¿\\ § ¿\Ä

EFM, IFCKNFK, § ÃEFL , § X¿\E.FMM1IJDCK § Ã¿ § \¿E,F2 .+ DCK § X¿[E,,J § XÆ^ § XÆÄE,I,.0 D1C E120 § ¿Á\ § ¿Ã\E,L FC0 D.E § Ã § [ § Ã^Q,0 § ¿\ÁE,0 12J,2,J § ¿^ÆE+NMMIDCK § XÃÆ § XÃ¿EDCKI,01C § X[ XE120 DCK § XÃ X § XÃÁ § ¿Á\ § ¿Á^ §¿ÃÃEG,.DFI .+F2F.0,2 § ¿\ XQ0F.U § X[^E0F.U § Á^ § \Æ § X[^F22FR DLGI,L ,C0F0 D1C § ¿Æ XE0F0, § Ä^E0F0, J DFK2FL § Ä^ § X¿Á § X¿Z §XÁZ § ¿\\E0F0,L ,C0 § Á § X[FEEDKCL ,C0 § XÁ § \ÁS2,FU § XÁÄ § ¿Ã[.1LL ,C0 § Ä.1CJD0 D1CFI § Á XJ,.IF2F0 D1C § XÁ § Ä^M12 § [[DC D0 DFIDÂF0 D1C § Ã\1N0GN0 § Ä § XX § ZZ2,0N2C § ÁÃ § Á[ § Z X § X¿[EH D0.+ § XÁ^

H+ DI, § \ÃE0F0 D. § X^ÆE0F0 DE0 D.E § XÆ XE02,FL § ZÁ § ¿ÃÄ § ¿^ÆE0F0N E § ¿ÃZQ02 DCK § XXE02 DCK.1C .F0,C0F0 D1C § ¿\¿CF0 Dh, W § ¿Ã[E02N .0 § Ä\ § ZÄ § XÃZFE GF2FL ,0,2 § ÄÄFE 2,0N2C 0RG, § Z XDC E0FC ., hF2 DFSI, § Ä^1G,2F0 D1C E § ÄÄ]1DC0 § Ä\�,.0FCKI, § ZÆT DL , § ZÄE02N .0N2, § Z\E02N .0N2, J,M DC D0 D1C § XÃÆENSJ,.U § XÁÁ § XÃ¿EN D0 § X¿ XEHFGWF2JE § XÃ XEH D0 .+ E0F0,L ,C0 § XÁ^ERC0FO § Ã § [
0FS § ^Á0FSI, § \^0H1ÀJ DL ,C ED1CFI § \Z0,LGIF0,E § XÄ[ § XZ XG D0MFIIE § XZ XERC0FO § XÄ[0RG,GF2FL0,2 § XÄ[ § XZ X0,LG12F2R hF2 DFSI, § ÃÆ0,E0 DCK § XÁ¿ § XÃÃ0+,12,LMNCJFL ,C0FI FLS DKN D0R §XZZ0+ DE § XXÆ § X^Æ § X^^ § XÄÆT DL , § ZÄ01U,C § X[ZT1U,C .IFEE § ¿¿\02Fh,2 E, § ^Ä § ÄÃ § X¿[ § XZ^ §XZÄ § ¿¿ X § ¿¿Á.1NC0 DCK § ^[ § XÆÁ02,, § ¿ X[ § ¿Á[F22FR DLGI,L ,C0F0 D1C § ¿¿^



ÍËéc� Î÷ê

.1LGI,0, § ¿Á[,LG0R § ¿¿ X,OG2,EED1C § ¿¿¿IDCU,J DLGI,L ,C0F0 D1C §¿¿ X02Fh,2 EFI § ¿¿ X § ¿¿Á02,, C1J, § ¿ X[TN2 DCK § ¥IFC § ÃZ0RG, § X¿ § X[S11I § Ã\J1NSI, § ¿ X,CNL ,2F0,J § XÁ\DC0 § X^Q02 DCK § XX
h,.012 § [Ä0RG,.FE0 DCK § ¿¿

hFIN, § X¿ § XÁ § X[S11I,FC § Ã\
hF2 DFSI, § XÁ § X[DC E0FC ., § XÁZ § XÃ[ § X\ X §X^ X § X^^I1.FI § ^Æ § ^ÁI11G § \Z § ^ X § ^Z § [[21I,E § XZ[0,LG12F2R § ÃÆ
h,.012 § [Ä § XÆÄ.1GR DCK § [[,I,L ,C0 § [ZI,CK0+ § XÆÆ1M WF2JE § XÁZ1M 1S`,.0 § X¿Ä1M G E02 DCK § X¿Á¡,.012 .IFEE § ¿ÁÆ
h,C,,2 § ¿ÆÄ § ¿ XÄ
h D20NFI § X^Ä § XÄÆ¡ DED0FSI, § ¿¿Ã
h1DJ § Á[ § \¿ § ZZ
H+ DI, E0F0,L ,C0 § \ÃH2FGG,2 § X[ÁH2FGG,2 L ,0+1JE § X[ X


