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4 > -U03( > (+* ; , ; 438H*T8EWv0F,.QS(+0F= u

��� � % !#)-� )�! � !�� !#��� �"�'& ( � (�
 
 &�(2� ��&�� ��(��
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; (+= ; ( : '/,E= ; 8[KL8 >	>0� */4FKX, ; ( ; 8 ; ')(�= ; , ; (+Km'/, :O;Xu =J(cKX,E*9(+4 ; ')( :�; (+= ; 4 ; CV4 ; 'J,
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« * ; ')(iKX,E=G(aCV')( : (�, ; (+= ; @)85(+=V*)8 ; @/4F=OKL8dZE( : ,	Wg, � 0 ; A/Cf( > ,+2?'/,PZE( ; 8I(+= ; 4 }
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KL8H*/=O4F@/( : (+@9` � : 8E- u �5unl5u�� ,E*/@ q ' u'�5unl5updZ� b u
< 8H*/=O46@)( : , ; 438H*_8EW 4 > -U03( > (+* ; , ; 438H*/=^CV4 ; 'l= ; , ; (+=rQS(+4F*)7I=G-U0F4 ; 4F=Y- : 8 }
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`g, b (XZE( : 2 ;G: ,E*/=O4 ; 438H*r0F,.QS(+0E4F=w4F@)(+* ; 4��1,.Q103(kQ52�4 ; =B4F*)- �); * 8 �); - �); -U,E4 : `h8 �/; - �);~}
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 ; ,.�E(|-U0F,EKL( > ,.�]4F*)7
= ; , ; ( ��
 � * : (+,EKm'/,.QU03( u « *R8 : @)( :�; 8l7E( ; W : 8 > � ; 8 
 C (T'/,+ZE( ; 8y4F*eZE8E�E(T,
;G: ,E*/=O4 ; 438H* ;G: 4F7E7E( : (+@xQn2 � AnQ �);�; '/4F=vCV460F0 > 8dZE( � =v8 �); 8EW ; ')(D= ; , ; ( � uS« *xWg,EK ; A ; 8
: ( > ,E4F*[46* ; ')(x= ; , ; ( � 8EW ; ')(x=G(+KL8H*/@lKL8H*/K �):O: (+* ; KL8 > -S8H*)(+* ; ,.W ; ( :�;G: 4F7E7E( : 4F*)7
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� A/Cf(�'/,+ZE( ; 8 ; ,.�E(�-1, ; ' � z u =J(�KL8 � 0F@ ; ' � =D=O(+, : K#'[Wt8 : -1, ; '/=|CV'/46K#'<,E0F038dC � =
; 8 : ( ;��): * ; 8�,�= ; , ; (�CV'U4FK#'TC\,E=V03(XW ;A� ,EKXKX4F@)(+* ; ,E0F032 � A/CV'U4FK#'<4F=|*/8 ; (+,E=G2 u
� � � �2(Y% � %'!"(�� (�! � � � � %+! %'!"(Y%+��#$�
q ')( > ( ; ')85@ > (X( ; = ; ')(N=O, > (	@/4 . K � 0 ; 2?,E=r,.QS8dZE(NCV')(+* ; ')( : (N, : ( ;G: ,E*/=#4 ; 438H*/=
46*RKL8H*/K �/:O: (+* ; KL8 > -j8H*/(+* ; =xCV4 ; ' ; '/(T=#, > ( ;G: 437E7E( :+u � 8H*/=O4F@)( :a; (+= ; 4F*/7l8EW ; ')(
Wg, � 0 ; 2�4 > -103( > (+* ; , ; 438H*98H* ; ')( : 437H' ; 8EW � 4F7 u#�5u � � A ,.7H,E4F*/= ;i; ')(T@)(+=O4F7H*�8H* ; ')(
0F(XW ;Xu =�')(+*JCf( ;G: 437E7E( : � 46*J= ; , ; (���A ; ')( ;G: ,E*/=O4 ; 438H*yW : 8 > � > ,+2y8]KXK �):+u 9 =

c c
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D

A
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� 437 �/: ( �5u � � � q ')(Y- : 8EQU0F( > CV4 ; 'I46*/K : ( > (+* ; ,E0F032 ; (+= ; 46*)7 9 < � } = ; , ; (+=DCV4 ; '�(+,EKm'
= ; , ; ( ; (+= ; (+@_=G(X-U, : , ; (+032

Cf(JKX,E*/*)8 ;T; (+0F0YCV')( ; '/( : � 85KXK �):#: (+@�W : 8 > � 8 : W : 8 > ��A�= � Km'�,RWg, � 0 ; CV4F0F0
QS( � */@)( ; (+K ; (+@ u9q '/4F=�- : 8EQU03( > KX,E*�Qj(T=G8H03ZE(+@�Q52 ; ')(T, � 7 > (+* ; , ; 438H* > ,.�]4F*)7
;G: ,E*/=O4 ; 438H*U=^4F*l@/4��S( : (+* ; = ; , ; (+=�Qj(+'U,+ZE(N@/4��S( : (+* ; 032 � */@)( :Y; (+= ; A ; ')(N@)(+=#K : 43- ; 438H*
; 8�Wt8H0F0F8PC u
� � � � !"#-% � %+��,r# , 	 ( ��� �R! � %'� � #$('�*%+��,r#$({��# � � � !"�+!�#-%{(Y% � %'! 0 �S� �'%+(
q ')(y- : 8E-S8H=G(+@�=G( ;?>0� 0 ; 43-10F4FKX, ; 438H*�,.QS8PZE(9Cf8 : �]=?43W�Cf( : (X-U06,EKL( � C^4 ; '�=G8 > (
;G: ,E*/=O4 ; 438H*�'U,+Z]4F*)7�, @/4��S( : (+* ;<;G: 437E7E( : 46*�(+,EK#' KL8H*UK �):O: (+* ; KL8 > -S8H*)(+* ;Xu =J(
KL8 � 0F@J(+,E=O4F0F2[(+*)Wh8 : KL( ; '/46=rQS(+'/,+Z]438 �): Q52l,E*R,.-/- : 8E- : 4F, ; (N, � 7 > (+* ; , ; 438H* uIq '/4F=
�]4F*/@i8EW > 8]@/4��jKX, ; 438H* > ,+2i46*eZE8H03ZE(|,E@/@U4F*)7^, ; (+= ; 46*)- �); ,E*U@a,YZ., : 4F,.QU0F( ,E=s=O')8dCV*
QS(+038dC �

* � J � * �
� C1{��'� � 
 �'�
C � � C ��� � � 
�� � � � � 	

` � � � 	 � � ��� � C � C �	/ � � � 	 � � ��� � C � C � b /
` � � � 	 � C � � C ��� � � 
�� � � � � b

9 QS8PZE(EA ��� � C � C � 4F= ; ')(p=G( ; 8EW)= ; , ; (+= ; ')(p= ; , ; (+K#'/, :O; 4F=B46*wAP4 u ( u ,DKL8H*]�U7 �/: , ; 438H* �
��� � C � C � 46=D,N=G( ; @)(L�j*)(+@<4F* 

��� u
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  */@/( :s; (+= ; A ; '/46= ;G: ,E*/=O4 ; 4F8H*xQj(+'U,+ZE(+= @/43�j( : (+* ; 032a4F*x(+,EK#'cKL8H*/K �):O: (+* ; KL8 > -S8 }
*/(+* ;Xu�q '/(a, � 7 > (+* ; , ; 438H*�=O')8PC^*_KX,E*yQS(x@)8H*)(x, �); 8 > , ; 4FKX,E0F0F2 u�q ')(x@/4F=O,E@/Z ,E* }
; ,.7E(N8EW ; '/4F=Y,.-/- : 8H,EKm'J4F=Y,cQ1437E7E( : =G( ; 8EWp(Lo ;G: ,T4F*)- �); = * 8 �); - �); =Y,E*/@ ; ')(x=O, > (
;G: ,E*/=O4 ; 438H*U=V'/,PZ54F*/7c@/4��S( : (+* ;V;G: 4F7E7E( : =�43W ; ')(X2['/,.-U-j(+* ; 8cQS(a4F*_@U4��j( : (+* ; = ; , ; ( }
Km'/, :O; = u � : 8E-S8H=G(+@l, � 7 > (+* ; , ; 438H*l8EW ;G: ,E*/=#4 ; 438H*/=^KX,E*_QS(a@)8H*)(�Wh8 : =O'/, : (+@ ;G: ,E* }
=#4 ; 438H*/=|4F* @G
|} = ; , ; (+= ; 8n8 u�« WkC (�, : ( ;G: 2]4F*)7 ; 8 : ( � =O(�=OK#')( > ,E=DW : 8 >�;G: ,E*/=#4 ; 438H*/=
46* ; ')( > ,E46*R= ; , ; (+Km'/, :O; C^4 ; '/4F* ; '/(�� ��� ( (�= ; , ; (EA ; '/4F=x,.-/- : 8H,EK#'�QS(+KL8 > (+=
@U4 . K � 0 ;f; 8�,.-/-1032 u�4 8 : (�@)( ; ,E4F0F=V, : (r7H43ZE(+*[46* � (+K ;Xum�5u�� 8H*[- u��Z� �5u

« *?=O8 > (�KX,E=G(+=XA1C ( > 437H' ; ,E0F=G8NCV4F=#' ; 8�, � 7 > (+* ; 8 �); - �); =|8EWs=O'/, : (+@ ;G: ,E*/=O4 }
; 4F8H*/= ; 8N- : 8PZ]4F@)(�4F*)Wh8 :#> , ; 4F8H*�8H* ; ')(rKL8H*/K �/:O: (+* ; = ; , ; ( ; ')(X2�8]KXK �):O: (+@I46* usq '/4F=
KL8 � 0F@TQS(�@)8H*)(�=O4 > 4F0F, : 032 ; 8 ; ')(�@)(+=OK : 43QS(+@I46*)- �); , � 7 > (+* ; , ; 438H* u
����2�� � � 7 �%� � ���!/ "%- ! � !  #"'��� ! $ $ 2?� - � � 2 �6�?� &��
« *y= ; , ; (+K#'U, :O; =XA ;G: ,E*/=O4 ; 438H*U= > ,+2_'U,+ZE(�,E*y( > - ; 2 ;G: 437E7E( :+u3«M;r> (+,E*/= ; '/, ;�; ')(X2
, : (�,E03C\,+2]=D(+*/,.QU0F(+@�`hCV4 ; '<@)8 > ,E4F*/=\8EW ; ')(+4 :�� � �m{�� =VQS(+4F*)7 ; ')(rCV'/8H03(r8EW 
 � C � A
: (XWt( :c; 8 � (+K ;Xu �5u �.u�� 8H* - u�� �+� Wh8 : @)( ; ,E4F0F= b ,E=�038H*/7�,E=�,9= ; , ; (+K#'/, :O; 4F=�4F* ; ')(
=O8 �): KL(V= ; , ; (^8EWw= � K#'c, ;G: ,E*/=#4 ; 438H* uvq ')(+=G( ;G: ,E*/=O4 ; 4F8H*/= > ,+2NKX, � =O(^KL8 > -U064FKX, ; 438H*/=
; 8 ; (+= ; =G( ; 7E(+*/( : , ; 438H*[=#4F*/KL(

� 4F*r= ; , ; (+=kCV4 ; 'r= � K#' ;G: ,E*U=O4 ; 438H*/=jCf(pKX,E*/*)8 ;�;G: 437E7E( : ,E*n2�8 ; ')( : *)8H* } 46* ; ( : 0F(XZE(+0
;G: ,E*/=O4 ; 438H*/=fCV4 ; ')8 �/; KX, � =#4F*)7x*)8H*/@)( ; ( :#> 4F*/4F= > ` 
 (�� u � Q?4F=|*)8 ; =O, ; 46=~�U(+@ b A

� K#'/,E46*/=|8EW ;G: ,E*/=O4 ; 4F8H*/= > ,+2T8]KXK �): ` 
 (�� u�� K > ,+2TQS(r*)8 ; =O, ; 46=~�U(+@ b u
q '/4F=^- : 8EQU03( > KL8 � 0F@_QS(a=O8H03ZE(+@yQn2_, � 7 > (+* ; 4F*)7 ;G: ,E*/=O4 ; 438H*/=YKL8H* ; ,E4F*U4F*)7I( > - ; 2
;G: 437E7E( : = ; 8 > ,.�E( ; ')( > � Cf(+0F0 } QS(+'/,PZE(+@ � `g4 u ( u *)8 ; KL8H*U= ; ,E* ; 0F2 ;G: 437E7E( : (+@ b u'� ( : (
Cf( ;G: 2 ; 8N038n8E�	, ;f; ')(Y- : 8EQU0F( > ,E*/@I4F@)(+* ; 43Wh2xKX,E=O(+= C^')(+*c= � K#'I, � 7 > (+* ; , ; 438H*<4F=
*/8 ; *)(X(+@)(+@ u =�'/, ; Cf(V=O,P2x,E06=G8�,.-/-U0F4F(+= ; 8 ;G: ,E*/=O4 ; 438H*/=vCV'/46K#'N'/,PZE( ; ')(+4 :p;G: 437E7E( :
(+*U,.QU03(+@<*)(+, : 0F2I,E03C\,+2]= u

« * ; ')(pWh8H0F038dCV4F*)7|Cf( @)(+=#K : 43QS(s- : 8EQU0F( > =w8 �); 0F46*)(+@�,.QS8PZE(\,E*/@ ; '/(+*�- : 8dZ546@)(p,E*
,.-U- : 8H,EK#' ; 8 ; ')(i, � 7 > (+* ; , ; 438H*?8EW ;G: ,E*/=#4 ; 438H*/= ; 8c(+0F4 > 4F*U, ; ( ; '/8H=G(�CV4 ; 'T( > - ; 2
;G: 437E7E( : = u
� , , % � !"�&%'� � #)('�*%+��,-# 0b� # 
 ! %'����� � !"�R! � � �*% � , � % 0b� � ('��#)� #$,r# � ! %'!"� �
� ��#$��( �
� 8H*/=O4F@)( : ,c= ; , ; (+K#'U, :O; 46* � 437 um�5u ���5u � 4F*/KL( ;G: ,E*/=O4 ; 4F8H*/= ; ,.�E(+*y4F*<,�= ; (X-l, : (�W � 0F0
KL8 > -j8 � */@wA ; ')(D@)(+=OK : 43QS(+@�- : 8EQU03( > 8H*/032i85KXK �): =s43W1,E0F05-U, :#; =v8EW ; ')( > 8 ; '/( : ; '/,E*
@/(XWh, � 0 ; ;G: ,E*U=O4 ; 438H*/=f, : (r( > - ; 2 } ;G: 437E7E( : (+@ u q '/4F=f4F= ; ')(rKX,E=G(rCV4 ; ' ; ')( ;G: ,E*U=O4 ; 438H*
W : 8 > = ; , ; ( � ; 8 � u

9 KXKL8 : @U4F*)7 ; 8 ; ')( ; (+= ; 4F*/7 > ( ; ')8]@�` � (+K ;Xu �5u�� 8H*�- u � � b AfCf( ;G: 437E7E( : (XZE( : 2
;G: ,E*/=O4 ; 438H*	8EWB,�= ; , ; (+Km'/, :O; W : 8 > (XZE( : 2	= ; , ; ( u � 4F*/KL( ; ')( ;G: ,E*U=O4 ; 438H*NW : 8 > � ; 8 �
46=^,E03C\,+2]=Y(+*/,.QU03(+@BA ;G: 4F7E7E( : 4F*)7I,E*e2?8 ; '/( :Y;G: ,E*/=O4 ; 438H*BA1= � Km'y,E= ; '/( � � J 8H*)(EA
W : 8 > � KX, � =O(+=I*/8H*/@)( ; ( :#> 46*/4F= > KL8H* ;G: ,E@U4FK ; 4F*)7 
 (�� u � Q&`g*)8H*/@)( ; ( :m> 4F*/4F= > 4F=
@/(+=OK : 43QS(+@I4F* � (+K ;Xum�5u��5u�� 8H*T- u#��� b u:< 8 ; ( ; 'U, ; C (�KX,E*<= ; 460F0 � ;G: 437E7E( :��);G: ,E*/=#4 ; 438H*/=
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MAIN_STATECHART

C

ev/

� 437 �/: ( �5u ��� � 9 *_(Lo), > -U0F(i8EW ; ')( ; C 8<W � 0F0kKL8 > -S8 � */@ ;G: ,E*/=O4 ; 438H*/=^CV4 ; '_8H*)(i8EW; '/( > CV4 ; ')8 �/; , ;G: 437E7E( :

C^4 ; 'l( > - ; 2 ;G: 4F7E7E( : =�Qn2y= � -U-U032]4F*)7c,<= ; , ; (+K#'/, :O; CV4 ; 'y4F*)- �); =YCV'/4FKm'lKX, � =G(�*)8
;G: ,E*/=O4 ; 438H*TC^4 ; '<*)8H*)( > - ; 2 ;G: 437E7E( : = ; 8cQS(+KL8 > (r(+*/,.QU03(+@ u
� #$!�� �H! 0 %'! �,0 ��� ��#$({, 	 %'� � #$('�*%+��,r#$( � �R!��H,r(�('� 
�� !

CBA

� 4F7 �): ( �5u � � � �(� 0F0wKL8 > -S8 � */@ ;G: ,E*/=O4 ; 438H*U=\CV4 ; ')8 �);\;G: 4F7E7E( : =
« WfC (	'U,+ZE(�,<W � 0F0vKL8 > -S8 � *U@ ;G: ,E*/=O4 ; 438H*yC^'/4FK#'J'U,E=�*)8 ;G: 437E7E( : ` � 4F7 u#�5u � � b A

; '/( � : = ;v;G: ,E*/=O4 ; 438H*x4F=v4 >	> (+@/46, ; (+032�Wh8H0F038PCf(+@xQ52i,E*)8 ; ')( : 8H*)(|,E*/@ ; ' � = ; ')(|= ; , ;~}
(+Km'/, :O;|; ,.�E(+= ; C 8 ;G: ,E*/=O4 ; 438H*U= 4F*U= ; (+,E@I8EW�8H*)( u<9 =|,xKL8H*/=G(�� � (+*/KL(EA/= ; , ; (+= J ,E*/@
� (+=O=G(+* ; 4F,E0F0F2 � = � � ,E=O' � 46* ; 8<8H*)(c,E*/@JCf(	KX,E*�*)(+4 ; '/( : ,.-/-U032_8 ; ')( :�;G: ,E*/=#4 ; 438H*/=
W : 8 > J *)8 : 4F@/(+* ; 43Wh2JCV4 ; ' � 8 : Z]4F=O4 ; 4 ; C^4 ; 'R= ; , ; (TKL8dZE( :+u � � K#'�QS(+'/,+Z]438 �):
KL8H* ;G: ,E@/46K ; = 
 (�� u � K u 9 -S8H=O=O43QU0F(a=G8H0 �); 438H*J4F=r@)(+=#K : 43QS(+@y4F* � (+K ;Xum�5u��5u � 8H*J- u ���
`g,�@)(+=OK : 43- ; 438H*I8EW 
 (�� u � K b u
� � � � !"#-% � %+��,r# %', �R! � ,

�
! ! � �)%��y%'���*�r� !"�+(

< 8H* } @)(XWg, � 0 ;k;G: ,E*/=O4 ; 438H*/=k8EW/W � 0F0HKL8 > -S8 � */@ ;G: ,E*/=#4 ; 438H*/=�CV4 ; '�( > - ; 2 ;G: 437E7E( : =�KX,E*
QS(T, � 7 > (+* ; (+@ ; 8 > ,.�E(T( > - ; 2 } ;G: 4F7E7E( : (+@ ;G: ,E*/=#4 ; 438H*/=iC (+060 } QS(+'/,+ZE(+@ u �Y(XWg, � 0 ;
KL8H*U*)(+K ; 8 : =�KX,E*U*)8 ; QS(?, � 7 > (+* ; (+@ =O4F*/KL(<Cf( ;G: 2 ; 89,.-/-U032R(XZE( : 2�*)8H* } @)(XWg, � 0 ;
;G: ,E*/=O4 ; 438H*cW : 8 > ,E0F01= ; , ; (+=�` � (+K ;Xu��5u�� 8H*T- u � � b u q ')( ;G: ,E*/=O4 ; 438H*�QS( ; Cf(X(+* � ,E*/@
� CV460F0UQS(�,.-/-10F43(+@TW : 8 > = ; , ; (+= J ,E*U@ � ,E*/@ ; ' � =|C 8 � 0F@?= ; 4F060j'U,+ZE(i,E*?( > - ; 2
;G: 437E7E( :+u�« *9,E@/@/4 ; 4F8H*wAk@)(XWg, � 0 ;�;G: ,E*/=O4 ; 4F8H*/=rCV4 ; ' ;G: 437E7E( : = > ,+29KX, � =G(�- : 8EQU03( > =
` 
 (�� u8� Q b ,E*/@TC 8 � 0F@�7E(+*/( : ,E0F032I03(+,E@ ; 8	,a06, : 7E( :|; (+= ; =G( ; ` � (+K ;Xu��5u��5u � 8H*T- u��e� b u
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����2���� � / � !M"<$,� 25� � 2?2�" ���!/ "%- ! � !  #"%- !M- "< � / $�$  � 2U� � � 2 �6�!�-� �

 ,EKX4F*)7 � < � �E� Aj- u �c� � 4F=Y,E*[( :#: 8H*)(X8 � =�KL8H*/@/4 ; 438H*[@ �/: 4F*)7N(Lo](+K �); 438H*l8EW ,I= ; , ;~}
(+Km'/, :O;�> 8]@)(+0�CV')(+* ; C 8<8 :�> 8 : ( ;G: ,E*/=O4 ; 4F8H*/= ; ,.�E(+*�4F* ; ')(N=O, > (N= ; (X-9K#'U,E*)7E(
; '/(I=O, > (�Z., : 4F,.QU03( � u�9 *R(Lo], > -U03(c46=�- : 8dZ546@)(+@�4F* � 437 u#�5u �7� CV')( : (cZ , : 4F,.QU03( �46=�,E=O=O4F7H*)(+@�KL8H* ;G: ,E@/4FK ; 8 : 29Z ,E0 � (+=�Q52 ; Cf8 ;G: ,E*/=O4 ; 438H*U=�` � . > (+,E*/= ; ')(�Z.,E0 � (	8EW
� ,.W ; ( : (Lo](+K �); 438H*y8EW ; ')( ;G: ,E*/=O4 ; 438H*wA : (XWh( :Y; 8 � (+K ;Xu �.u��)u�� 8H*y- u��7� Wt8 : @/( ; ,E4F0F= b u
� � K#'IK#'/,E*/7E(+=|, : (rKL8H*/=O4F@)( : (+@ ; 8xQS(^4F*I,xKL8H* ;G: ,E@/4FK ; 438H*T=O4F*UKL( ;G: ,E*/=#4 ; 438H*/= ; ,.�E(+*

ev/a’=1 ev/a’=2

� 437 �): ( �5u �7� � 9 *<(Lo), > -U0F(r8EW : ,EKX46*)7
46*�,l= ; (X-�@)8_*)8 ; '/,PZE(T,l=G-S(+KX4��1K�8 : @)( : 8EW|(Lo5(+K �/; 438H* uy� 8 :N; '/4F= : (+,E=G8H*wA = � K#'
,<= ; , ; (+K#'/, :O; KX,E*JQS(NZ54F(XC (+@J,E=�*/8H*/@)( ; ( :#> 46*/4F= ; 4FK u 9 -1, :O; W : 8 > � � q =XA : ,EKX4F*)7
> ,+2 ,E0F=G8�85KXK �): Qj( ; C (X(+* -U, :O; =�8EW ; ')([=O, > ( � � q 8 : -U, :O; =	8EW�,9KL8 > -S8 � */@
;G: ,E*/=O4 ; 438H* u

� ,E=G(+=D8EW : ,EKX4F*/7	KX, � =G( ; ')(�Wt8H0F0F8PCV4F*/7i- : 8EQU03( > = �
� 8 �); - �); =aW : 8 > ;G: ,E*/=O4 ; 4F8H*/= > ,P2 > ,E=O�9(+,EK#'�8 ; ')( : AsQj(I4 ; W � 0F0 KL8 > -S8 � */@
;G: ,E*/=O4 ; 438H*/=B4F*rKL8H*UK �):O: (+* ; = ; , ; (+Km'/, :O; =�8 : -U, :#; =B8EW),|W � 0F0EKL8 > -S8 � */@ ;G: ,E*/=O4 }
; 438H* �.; ')(X2rKX,E*�,E06=G8V@)8D=G8Y43Wn= ; , ; (+K#'/, :O; =�QS(+'/,PZE( ,E=G2]*/K#' : 8H*)8 � =O0F2EAPZ]438H0F, ; 4F*)7

 (�� u�� K u
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< 8 ; (J8H*/KL(9,.7H,E4F* ; '/, ; = � Km'�,�KL8H*UKX0 � =O438H*�4F=I8H*/0F2 ; ')(JKX,E=G(9C^')(+*�,E0F0�= ; , ; 4FK
: (+,EK ; 438H*/=D, : ( > ,E@)(�(Lo]-U0F4FKX4 ; A]4 u ( us; ')( : (�, : (i*)8 � @)8	*)8 ; '/46*)7 �)8H*)(+= u
4 , �R�+! 0 %x� � � � ! � !�#-% 
 %+��,-#y, 	 (Y%'! � (�! � 
 #-%+� 0 (
( *r,E@/@/4 ; 438H* ; 8VKL8 :O: (+K ; 4 > -U03( > (+* ; , ; 438H*�8EW ;G: ,E*U=O4 ; 438H*�0F,.QS(+0F=XA ; ')( ; (+= ; 4F*/7 > ( ; ')8]@
: (�� � 4 : (+=sKL8 :O: (+K ; 4 > -U03( > (+* ; , ; 438H*x8EWw= ; (X-I=G( > ,E* ; 4FKX= usq '/46=sKL8 � 0F@NQS( ; (+= ; (+@ ; 8�,
KL( :#; ,E4F*�(Lo ; (+* ; Q52 ;G: 437E7E( : 4F*)7 >0� 0 ; 43-103(DKL8H*��14FK ; 46*)7 ;G: ,E*/=#4 ; 438H*/= 4F* ; ')(Y=O, > (�= ; (X-
,E*U@TZE( : 43Wh254F*/7 ; '/, ;|; ')(r8H*/(YC^4 ; ' ; ')(�'/437H')( : - : 438 : 4 ; 2	4F= ; ,.�E(+* upq (+= ; 4F*)7x8EWv= ; (X-
=O( > ,E* ; 46KX=VKL8 � 0F@TQS(�KL8H*/=#4F@)( : (+@<,E=^,N= � Q � (+K ; Wt8 : W �/:O; ')( :|: (+=G(+, : K#' u
� � 2 �
� ������� �%��� !��,�;$��
� �
	��
� �"!���	 �3& &G�;$�$ � ���,������	 � �
����	 �@! �"! ��	 �

� � ��� �
# � �
( * ; '/46= =G(+K ; 438H*�C (Y=O'/,E0F0)4F060 � = ;G: , ; (|KL( :O; ,E46*	- : 8EQ103( > = : (+06, ; (+@ ; 8�@)(XWg, � 0 ; KL8H*/*)(+K }
; 8 : =D,E*/@?@/43�j( : (+* ; ,.-/- : 8H,EK#')(+=VWt8 : 'U,E*/@/0F4F*/7 ; ')( >?u

q ')( ; (+= ;Y> ( ; ')8]@[@)(+=#K : 43QS(+@ � =G(+=^,E*[,E=O= �U> - ; 438H* ; 'U, ; ,E*[4 > -U03( > (+* ; , ; 438H*
> ,+2N'/,+ZE(Y= � QU=O( ; =s8EWSW � 0605KL8 > -j8 � */@ ;G: ,E*/=#4 ; 438H*/=s4 > -U03( > (+* ; (+@xQ �); 4F*U4 ; 4F,E0]KL8 >x}
-S8 � *U@ ;G: ,E*U=O4 ; 438H*/=f, : (�,E03C\,+2]=|4F*/KX0 � @)(+@ u � 8H*/=O46@)( : ; '/(�= ; , ; (+K#'/, :O; 4F* � 4F7 um�5u ���5u
1 (i,E=O= �/> ( ; '/, ;D; ')(rW � 0F0SKL8 > -S8 � */@ ;G: ,E*/=O4 ; 438H*

�O{�� 
 � 	N} �O{��r}�
 � 
 � ' { z � � � 
 � '



� ����������� ��� �������$�[����� �C� �H�����|� �	�����
���
�
� ���	� ��� � �

stop
init_mechanism

rew

REWIND

REW_FF

STOP
rew_or_ff

� 437 �): ( �5u ��� � 0 *<(Lo], > -U03(r8EWs,	= ; , ; (+Km'/, :O; C^4 ; '<@)(X(X-U032T*)(+= ; (+@[= ; , ; (+=

KX,E*[QS(�4 > -U03( > (+* ; (+@<,E=V,E*n2T8EW
�O{�� 
 � 	N} �G{ �r}�
 � 
 � ' { z � � � 
 � '
�O{�� 
 � 	N} �G{ �
�O{�� 
 � 	

8 : (XZE(+*
�G{ � 
 � 	N}�
 � 
 � ' { z � � � 
 � '

Q �); *)8 ; (+4 ; ')( : 8EW
��� 
 %\} �G{ �
�O{���}�
 � 
 � ' { z � � � 
 � '

=#4F*/KL(D4F*x8 �): = ; , ; (+K#'/, :#; �O{�� KX,E*/*)8 ; QS(D,r-U, :#; 8EWj,E*n2xW � 0F0)KL8 > -S8 � */@ ;G: ,E*U=O4 ; 438H*
QS(X7H4F*U*/4F*)7YW : 8 > � ) 
 � ,E*U@	,E*	4 > -103( > (+* ; , ; 438H*N8EWS,rW � 0F0)KL8 > -S8 � */@ ;G: ,E*U=O4 ; 438H*
'U,E= ; 8_KL8H* ; ,E4F*�,E*98 : 4F7H4F*/,E0 4F*U4 ; 4F,E0 ;G: ,E*/=#4 ; 438H*�� �G{ � A 
 � 
 � ' { z � � � 
 � ' , : (	QS8 ; '
KL8H* ; 4F* � , ; 438H* � q = u

q ')(VKL8H*/=#4F@)( : (+@ : (�� � 4 : ( > (+* ;p> (+,E*/= ; '/, ; 43W ; ')( : (^4F=p,i@)(XWh, � 0 ;s;G: ,E*/=O4 ; 438H*	4F*
=O8 > (D= ; , ; (EAn4 ; 46=s*)8 ; 4 > -U0F( > (+* ; (+@a8H*N4 ; =v8dCV*NQ �/; 8H*U032�,E= ,�-U, :#; 8EW ;G: ,E*/=#4 ; 438H*/=
C^'/4FK#'R, : (T= � -/-S8H=G(+@ ; 8_(+* ; ( :N; ')(cKL8H*U=O4F@)( : (+@�= ; , ; ( uJq ')(cWt8H06038PCV46*)7?(Lo), > -U03(
@/( > 8H*/= ;G: , ; (+=^,x-S8H=O=O43QU0F(^- : 8EQU03( > CV')(+* ; '/4F=|,E=O= �U> - ; 438H*<4F=|*/8 ;D;G:"� ( u

( * ; ')( � 437 um�5u�� � A ; ')( : (r4F=f,E*<4F*/KL8 :#: (+K ; 4 > -U03( > (+* ; , ; 438H*c8H* ; ')( : 437H' ; CV'U4FK#'
@/8n(+=r*)8 ; 7E( ; @)( ; (+K ; (+@9Q52 ; ')( ; (+= ;�> ( ; ')8]@ � */@)( : 8 �): ,E=#= �/> - ; 4F8H*/=XAwQS(+KX, � =G(
(XZE(+* ; '/8 � 7H'�C ( ;G: 437E7E( :<; ')( �O{ z ;G: ,E*U=O4 ; 438H* W : 8 > ; '/( � � � 
 � 
 = ; , ; (EA ; ')(
� ��� ( (�= ; , ; (T@/8n(+=a*)8 ; 7E( ; (+* ; ( : (+@�QS(+KX, � =G( ; ')(c@)(XWg, � 0 ;i;G: ,E*/=O4 ; 438H*�4F=i*)8 ;
;G: 437E7E( : (+@ u

�): 8 >�; ')(�KL8H*U=O4F@)( : (+@ : (�� � 4 : ( > (+* ; 4 ; Wh8H0F038dCV= ; '/, ; A/Wh8 : (Lo], > -U03(EA/43W ; ')( : (�4F=
,E*�4F* ; ( : 03(XZE(+0 ;G: ,E*/=O4 ; 4F8H*9(+* ; ( : 4F*)7 ; ')( � ��� ( (�= ; , ; (T4F*�,_Wg, � 0 ; 294 > -U03( > (+* }
; , ; 4F8H*wAw4 ; Cf8 � 0F@_(+* ; ( : =O8 > (N= ; , ; (xCV4 ; '/4F*_4 ; ,E*U@l*/8 ; 7E8 ; ' : 8 � 7H'_,E*n2[@)(XWg, � 0 ;



� ����������� ��� �������$�[����� �C� �H�����|� �	�����
���
�
� ���	� ��� ��� �

rew rew

STOP RECORD

correct faulty

rew_or_ff

STOP RECORD

rew_or_ff

rec
rec

rec

REWIND

REW_FF

REWIND

REW_FF

� 437 �): ( �5u�� � � 0 *<(Lo), > -U0F(r8EWv,x- : 8EQU03( > CV4 ; '<@)(XWh, � 0 ; KL8H*/*)(+K ; 8 : =

;G: ,E*/=O4 ; 438H* uTq '/4F=�4 > -U0F43(+= ; '/, ;a;G: 437E7E( : 4F*)7[4 ; A�Q �); *)8H*)(�8EW ; '/(c@)(XWg, � 0 ;�;G: ,E*/=O4 }
; 4F8H*/=XA.C 8 � 0F@x,E0F038PC � = ; 8 ; ,.�E(D= � Km'N, ;G: ,E*/=O4 ; 438H* uk� 8 : ; 'U4F= : (+,E=G8H*wA ��� 
 %1}��O{�� C\,E=KL8H*U=O4F@)( : (+@ ; 8�Qj(�,.Q1=G(+* ; W : 8 > ,E*?4 > -U0F( > (+* ; , ; 4F8H*T8EW ; ')(i@)(+=O437H*<4F* � 437 u �5u ���5u

( WYC ([CV4F=O' ; 8 : ( > 8PZE( ; '/4F=N,E=O= �/> - ; 438H* `��D(�� u �EQ b ,E*/@ ,E=O= �/> ( ; 'U, ; ,E*e2
KL8 > QU4F*U, ; 438H*/= 8EWw8 : @/4F*/, : 2 ;G: ,E*U=O4 ; 438H*/= CV4 ; '�@/(XWh, � 0 ; 8H*)(+=f, : (V-S8H=O=O4FQU03(EAHCf(^'/,PZE(
; 8c@)8N(+4 ; ')( : 8EW ; ')(rWh8H0F038dCV4F*)7 �

� > ,.�E(�4 ; -S8H=O=#43QU03(YWt8 :V; (+= ; =G(�� � (+*/KL(+= ; 8�(+* ; ( : (XZE( : 2<= ; , ; (�Cf(�C 8 � 0F@<0F43�E(EA
=O4F*/KL(|,E= =#')8PCV*N4 ; 46=s*)8 ; = � . KX4F(+* ;���� = ;v; 8rQS(\,.Q103( ; 8 ;G: 437E7E( : ,E*	,.-U- : 8E- : 4 }
, ; (NW � 0F0kKL8 > -j8 � */@ ;G: ,E*/=O4 ; 438H*�`g'/,.-/-14F032EAjC (	KX,E*J,E03C\,+2]=r03(+,PZE(	,E*e2l= ; , ; (
C (I, : (c46* b ucq 'U4F=�KX,E*RQj(	@/8H*)(	Q52 > ,.�546*)7?@)(XWg, � 0 ;�;G: ,E*U=O4 ; 438H*/=�(+*/,.QU03(+@
,E=D,N-U, :#; 8EW ; ')(�@/(+=O437H*IWt8 :V; (+= ; A/Q �);D> ,+2T03(+,E@ ; 8	*)8H*/@/( ; ( :#> 4F*/46= ><uv� 8 :
4F*/= ; ,E*UKL(EA�43WpCf(	@)8 ; '/, ; Wh8 : 8 �):r; ,.-S( : (+KL8 : @/( : ABQS8 ; ' �G{ � ,E*/@ 	 0F,.QS(+0F=
C 8 � 0F@c'U,+ZE( ; 8xQS(^,E03C\,+2]= ;G: 437E7E( : (+@T=O46*/KL( ; '/(X2�0F,.QS(+01@/(XWh, � 0 ;p;G: ,E*/=#4 ; 438H*/= u
�^*/Wt8 :O;�� */, ; (+032EAYC ( ; ')(+*�7E( ; ,�Km'/,E4F* : (+,EK ; 438H* 4F* ; ')( � ��� ( ( = ; , ; (
CV')( : ( ; '/(�KL8H*/=O4F@/( : (+@<0F,.QS(+0F=\, : (�,E0F=O8 � =G(+@<8H*<8 : @/4F*/, : 2 ;G: ,E*/=O4 ; 438H*/= u

� �E(X(X-<@)(XWh, � 0 ; ;G: ,E*/=#4 ; 438H*/= 4F* > 4F*U@NCV')(+* > ,.�546*)7i,i=G( ; 8EW ; (+= ; KX,E=G(+= u q '/4F=
> (+,E*/=<Cf(J(+=O=G(+* ; 4F,E0F0F2 � > � 0 ; 43-U032 �\,E0F0�0F,.QS(+0F=ICV4 ; '�*)8H* } ( > - ; 2�0F,.QS(+0F=�8EW
@)(XWg, � 0 ;a;G: ,E*/=O4 ; 4F8H*/=XAs@)(+*)8 ; (+@ � { � � 1 � � {g� � � � ��� 
 � {g� � � � � � 
������ 
 � { � � � � ��� $ u
4 8 : (�Wt8 :m> ,E0F032EA/03( ; ) � ) ` � b 1 � � � � ��� � � $	�"$ u q '/(+*

��

� 1 ` ) � ) ` � b�� ) � ) ` � { � � bGb�� ) � ) ` � { � � b�� ����� � ) � ) ` � { � � b
CV')( : (�C (�'U,+ZE( ; 8I,E=O= �/> (�=G8 > (�* �/> QS( : 8EWv(+03( > (+* ; =V4F* ; '/( > � 0 ; 43-U0F46KX, }
; 438H*wA : (+0F, ; (+@ ; 8 ; ')(c@)(X- ; '98EW ; ')(T= ; , ; (T'/43( : , : Km'e2 ;G: (X(c8EWD,_= ; , ; (+K#'/, :#;
� */@)( :V; (+= ;Xu ( * > 8H= ; KX,E=G(+=+A ; ')(a=O4 � (�8EW ; ')(i- : 8]@ � K ; CV4F060 : (+*/@)( :D; '/46=D,.- }- : 8H,EKm'R4F*/Wt(+,E=O4FQU03([` ; ')(I,.Qj8dZE(I46= ; ')(I=O, > (c,E= ; (+= ; 4F*/7 > ,E*n2JKL8H*/K �):O: (+* ;
= ; , ; (+=^CV4 ; ')8 �);\: (L�j*)( > (+* ;�� b u

� � =G(T,yKL8 > QU46*/, ; 438H*�8EW ; ')( ; Cf89,.-/- : 8H,EK#')(+=N,.QS8PZE(EAf4 u ( u @)(+=O4F7H*�Wh8 :N; (+= ;
=G8 > (�06,.Qj(+06=|,E*/@ > � 0 ; 43-U032 ; ')( : ( > ,E4F*U4F*)7x8H*)(+= u



� ����������� ��� �������$�[����� �C� �H�����|� �	�����
���
�
� ���	� ��� �����

� � =G(�,E*[,E=O= �/> - ; 438H* ; '/, ; 4FWkCf( ;G: 437E7E( : , ;G: ,E*/=#4 ; 438H*TCV'/46K#'<(+* ; ( : =V,�= ; , ; (
CV4 ; 'x*)8r@)(XWg, � 0 ;�;G: ,E*/=O4 ; 438H* ;G: 437E7E( : (+@wAn,E*x( :O: 8 : 4F= : (X-S8 :O; (+@ uv� 8 : 46*/= ; ,E*/KL(EA
43W\C ( ;G: 437E7E( : �O{�� 
 � 	 4F*�8 �): (Lo), > -U0F(�8EW ; ')( ; ,.-S( : (+KL8 : @/( : As4 ; Cf8 � 0F@(+* ; ( :a; ')(#� ��� ( (�= ; , ; (c,E*/@ ; ( :#> 4F*/, ; (�CV4 ; 'J,E*9( :#: 8 : 43Wf*)8H*)(	8EW �O{��
8 : 	 4F=\(+*U,.QU03(+@ u
q ')(NKL8]@)(N7E(+*)( : , ; 8 : 8EW ,5; , ; ( > , ; ( ; 858H0sC 8 : �5= ; ')(	@/(+=OK : 43QS(+@lCf,P2 u	q ')(
, �); ')8 : ,E0F=G8^(Lo5-S(+K ; = ;G: 437E7E( : =k8H*a@)(XWh, � 0 ;�;G: ,E*U=O4 ; 438H*/= ; 8^QS( � =G(+@ ; 8Y(Lo5- : (+=O=
- : (+KL8H*/@U4 ; 438H*/= � ,E*/@ ; '/(+4 : ,EK ; 438H*/= ; 8^4F*/4 ; 4F,E064F=G(k,V= � QU= ; , ; (k= ; , ; (+K#'/, :#;Pukq '/4F=
- : 8dZ54F@/(+=D=G8 > ( ��� = ; 4��jKX, ; 438H*TWt8 : = � K#'[,E*[,E=O= �U> - ; 438H* u

�V( > 8PZ.,E0B8EW ; ')( : (�� � 4 : ( > (+* ; �EQ[KL8 � 0F@TQS(�KL8H*/=O46@)( : (+@<4F*TW �);��): (rCf8 : � u
� � 2 � ��� � �
����	 �@! �"! ��	 � ��	�	 ��� �
	��
� � ��� �?& �w�8$ �A� ��	 	 �%���
��� ��� �;$#!����

!��"$ � � �"� � ��# � �
� 8H*/=O4F@)( :r; '/(�= ; , ; (+K#'U, :O; 46* � 4F7 u#�5u�� �.u (M; @)85(+=�*)8 ;i> ,.�E( >�� K#'�=G(+*/=G(�=#4F*/KL(	,
;G: ,E*/=O4 ; 438H*[KX,E*[QS(�@ : ,PCV* ; 8 ; ')(�QS8 : @/( : 8EW ; ')(�� ��� (/(�= ; , ; ( u ( WvCf(�CV46=O' ; 8
(Lo]- : (+=#= ; '/, ; ,V- : (+KL8H*/@/4 ; 4F8H*r8EWU,E*i8E-j( : , ; 438H*�-S( : Wh8 :#> (+@�Qn2�,Y@)(XWg, � 0 ;B;G: ,E*U=O4 ; 438H*
=#')8 � 0F@[Qj( > ,E@)(a(Lo]-U0F4FKX4 ; A ; '/4F=YKX,E*yQS(a,EKXKL8 > -U0F4F=O'/(+@_,E=Y7H43ZE(+*y8H* ; ')( : 437H' ; 8EW
� 437 u#�5u�� �.u\q '/46= : (�� � 4 : ( > (+* ; 4F=|,E0F=G8	= ; , ; (+@_Q52	�Y, : (+0�
 < � �E� A)- u��
� u

C

an alternative way
to express the same

transition entering
a default connector

rew

STOP

REWIND

REW_FF

rew

rew_or_ff

STOP

rew_or_ff

REWIND

REW_FF

� 437 �): ( �5u�� � � 0 ;G: ,E*U=O4 ; 438H*<KX,E*/*/8 ; (Lo5-10F4FKX4 ; 032�(+* ; ( : ,	@)(XWg, � 0 ; KL8H*/*)(+K ; 8 :
�k8 ; (+* ; 4F,E0F0F2EAj4 ; 4F=D-S8H=O=#43QU03( ; 8T,E0F038PC = � Km' ;G: ,E*U=O4 ; 438H*/=V(+* ; ( : 4F*)7c@/(XWh, � 0 ; KL8H* }

*/(+K ; 8 : =	(Lo]-U0F4FKX4 ; 032 u q ')(X2�CV460F0 ; ')(+* QS(?KL8H*/=O46@)( : (+@ 4F* ; ( : 03(XZE(+0DQn2 ; ')( ; (+= ; 4F*)7
> ( ; ')85@ � ,E0 ; ( : *U, ; 43ZE(+032EA Cf(<KL8 � 0F@�KL8H*/=O4F@/( :i; ')(T(+* ; ( : 4F*)7 ;G: ,E*U=O4 ; 438H* ; 8 ; ( :#> 4 }
*U, ; (�, ;D; ')(�= ; , ; (�QS8 : @)( : ,E*/@ ; (+= ; 4 ; ,E=V,�*)8H* } 4F* ; ( : 03(XZE(+0S8H*)( u
� � 2 � �3� + ����	�� !��"!���	�� & � ��� ���?& �S�;$�� � ��	�	��%���
��� � � ��	 	 ��� $ � ����� �"( �

���
� �
� �A! � (;!�	 �A(8!#� ( �"( � � �����'!�	 � �"� � ��# &��
q '/4F= : (+= ;G: 4FK ; 438H*?4F=|*/8 ; @)8]K �/> (+* ; (+@?(Lo]-U0F4FKX4 ; 0F2�4F*�
 < � �E� A 4A9 � , ����� u�1 4 ; ')8 �);
4 ; Cf(aCf8 � 0F@[QS(i,.QU03( ; 8I(+* ; ( : ,E*/@_(Lo)4 ; ,I= ; , ; (N4F* ; ')(x=O, > (x= ; (X-J,E=Y=#')8PCV*l4F*
� S\Q �|QT� ]@V
dNW�dNORZ������������mS�df]2dNZ �|Z[_YdsQT_IU+VNW=u=Vf]�� �|QT_+u��w]=_+u6t�]2u6Z[S �|]=_Rb!��"�"+p



� ����������� ��� �������$�[����� �C� �H�����|� �	�����
���
�
� ���	� ��� ��� �

� 437 u#�5u�� � ,E*U@�= � K#'�QS(+'/,+Z]438 �): 4F=a*)8 ; ,E0F038dC (+@�4F*R7E(+*)( : ,E0 
 < � �E� Ap- u�� ��� u9q ')(
: (+= ;G: 4FK ; 438H*<46=D,E0F=G8 ; ')(�Qj(+'U,+Z]438 �): 8EW ; ')( ,5; , ; ( > , ; ( ; 8n8H0 u

A

� 437 �): ( �5u�� � � q ')(r- : 8H'/43QU4 ; (+@I@/(XWh, � 0 ;f;G: ,E*/=O4 ; 438H*

� � 2 � �%2 + ����	�� !��"!���	�� � $ ��� � ��	 	 ��� ��� & ����� ��� �
� � � ! 	 ���
� ��� !�� �
� �U�8!������ �.��� �,�
���
�
���'&5��	 � ��� � ���
� �
� � � ��� ��# � �

q '/4F= : (�� � 4 : ( > (+* ; 4F=�*)8 ; @)(+=OK : 43QS(+@�4F* 
 ��� � , ���
� Q �); 4F=c=G(X( > 4F*)7H0F2�8EQ5Z]438 � =
=#4F*/KL(aC (	KX,E*/*/8 ; (XZE(+*J@ : ,+C ;G: ,E*/=O4 ; 438H*U=^C^'/4FK#'l7E8TW : 8 > ,<=G-S(+KX4��1KiKL8H*/K �):O: (+* ;
KL8 > -j8H*/(+* ; = � K#'?,E= � 
 � ) � 
 * 8 : � � � � ��� ,E*/@?*)8 ;D; '/(�CV')8H03( 0	�	
 } = ; , ; (
` � 437 u �.u ��� b u

�
��� %�������������������� �"!#��$%!&$'� � �)(+*-, �.� , �/� ,0( ��! , �1��2 ,
( * ; '/4F=f=G(+K ; 438H*ICf(�=#'/,E0F0j@)(+=OK : 43QS( ; '/(�=O-j(+KX46,E01KX,E=G(�8EW�= ; , ; (+K#'/, :#; =|CV'/4FKm'cKX, � =G(+=
Z]438H0F, ; 4F8H*T8EWv,N* �/> QS( : 8EW ; (+= ; 4F*)7 : (�� � 4 : ( > (+* ; =|,E*U@?,x-S8H=O=O43QU0F(Y=G8H0 �); 438H* ; 8�4 ;Xu
� �432�65 7 ����� � �
����	�� 7 � 7 ��	��
�Y= � ,E06032EA ;G: ,E*/=O4 ; 438H*U=xCV'/4FKm' '/,+ZE( ; ')([=O, > ([0F,.QS(+0D, : ([,E=#= �/> (+@ ; 8RQS(?4 > -U03( }
> (+* ; (+@<Q52 ; '/(�=O, > (�KL8]@)(�`hCV'/4FKm'<KL8 � 0F@TQS(r,EKXKL8 > -U0F46=O')(+@ICV4 ; 'I7E(+*)( : 46Kr= ; , ; ( }
Km'/, :O; = 8 : � =#4F*)7 ; ( > -U0F, ; (YKX0F,E=O=G(+= 4F* ��898 b ,E*/@ ; ' � =p'U,+ZE(^46@)(+* ; 46KX,E0)QS(+'/,+Z]438 �):+u
� '/,E*)7E(+= ; 8c8H*)(�8EW ; ')( > Q52T, � 7 > (+* ; , ; 438H*[C^4F0F0S, �j(+K ; ,E*)8 ; ')( : 8H*)(EAU( u 7 u 43WkCf(
,E@U@R, ;G: 437E7E( :x; 8l8H*)(c8EW ; ')( > A ; ')(c8 ; ')( : 8H*)(cC^4F0F0sQS(+KL8 > ( ;G: 437E7E( : ,.Q103(cQ5294 ;
; 858 u �V( : (pCf( KX,E0F0n= � K#' ;G: ,E*/=#4 ; 438H*/= 
 � � ' { ` 
M> -U03( > (+* ; , ; 438H* } � � ' { b u � 8 ; ( ; '/, ;;G: ,E*/=O4 ; 438H*U=vCV'/4FKm'N'/,+ZE( ; ')(D=O, > (DW � */K ; 4F8H*/,E0F4 ; 2i@)8�*)8 ; '/,+ZE( ; 8iQS(\4 =O, > (^=O4F*/KL(
8H*/(a8EW ; ')( > KL8 � 06@_QS( : (X- : (+=G(+* ; (+@yQ52_, : (X-U0F4FKX,c8EWf,E*/8 ; ')( :r;G: ,E*/=O4 ; 438H* : , ; ')( :
; 'U,E*�Qn2�=O'/, : (+@ KL85@/( u � 8H*/=G(�� � (+* ; 032EAfC (['U,+ZE( ; 8�@/(+KX4F@)(<CV'/46K#' ;G: ,E*/=#4 ; 438H*/=
KX,E*�QS(xKL8H*U=O4F@)( : (+@ ; 8[Qj(	4 > -U03( > (+* ; (+@yQ52 ; ')(c=O, > (	KL8]@)( u�q '/46=r4F=r=O')8dCV*94F*
� 437 u#�5u����5u q�: ,E*U=O4 ; 438H*/= � � QS( ; Cf(X(+*I= ; , ; (+= � 
 J ,E*/@�� 
 
 KL8 � 0F@	QS(VKL8H*/=#4F@)( : (+@
; 8xQS(�4 =O, > ( u 0 � =G( : KX,E*<')(+03-T, ; 8n8H0S')( : (Y=O46*/KL( ;G: (+, ; 4F*)7x@/4��S( : (+* ;f;G: ,E*/=#4 ; 438H*/=
,E=v4 =O, > (\8 :v; ')8H=G(\CV'/46K#'a, : (f4 =O, > (|,E=v@/4��S( : (+* ; 8H*/(+=�KX,E*aQS(\@/4F=O,E@)Z.,E* ; ,.7E(X8 � = �
: 43W�C (�( :#: 8H*)(X8 � =O0F2c@)(+KX4F@/(�,N-U,E4 : 8EW ;G: ,E*/=#4 ; 438H*/= ; 8cQj(�4 =O, > (EAUC (�,E=#= �/> (; '/, ; C (�KX,E*/*)8 ; @/4F= ; 4F*)7 � 4F=#'xQj( ; C (X(+* ; '/( > ,E*U@ ; ')(X2�CV4F0F0/'U,+ZE( ; ')(�=O, > (



� ����������� ��� �������$�[����� �C� �H�����|� �	�����
���
�
� ���	� ��� ��� �

B

E

D

c

d

A

C

INITIAL

i1

i2

a

a

b

b

� 437 �/: ( �5u���� � 0 * (Lo), > -U03(?8EW ;G: ,E*U=O4 ; 438H*/=	CV'/4FKm' KL8 � 0F@ 4 > -U03( > (+* ; (+@�Q52 ; ')(=#, > (�KL8]@)(
;G: 437E7E( : ,E*/@�8 �); - �);Xu�q ' � =x4F*�,J= ; , ; (+K#'/, :#; CV4 ; '�= � Km' ;G: ,E*/=O4 ; 4F8H*/=XA ; ')(
K#'/, : ,EK ; ( : 4F=O, ; 438H* =G( ;3� KL8 � 0F@�QS(J038H*)7E( :+u�� 8 : (Lo), > -U0F(EA�46* 8 : @)( :?; 8
@/4F= ; 46*)7 � 4F=O'iQS( ; Cf(X(+*�= ; , ; (+= � ,E*/@ ��4F* � 437 u#�5u���� A]Cf(V'/,+ZE( ; 8 � =G( ; '/(V=G( }
� � (+*/KL( � }'� z 46*/= ; (+,E@c8EW � � 
 � }'� � 
 � CV')( : ( ; ')( � � 
 � }'� � 
 � @/(+*)8 ; (+= ; '/( � -U-j( :KL8 > -S8 � */@ ;G: ,E*U=O4 ; 438H*<KL8H*/=#4F= ; 4F*)7x8EW ; ')( � }���;G: ,E*/=O4 ; 4F8H*/= u
: 43W1,�-1,E4 : 8EW ;G: ,E*/=#4 ; 438H*/=�CV'/46K#'N4F=v4 =O, > (D4F=sKL8H*/=#4F@)( : (+@ ; 8rQS(|*)8 ; 4 =#, > (EAe4 ;> ,+2cQS(+KL8 > (^ZE( : 2�@/4 � K � 0 ; ; 8x=G(+03(+K ;\; ')( ;G: 437E7E( : 4F*/7i4F*)- �); ,E*/@I,E*T,.-/- : 8 }
- : 4F, ; (Y8 �); - �/;Xu � 8 : (Lo], > -U03(EA)43W ;G: ,E*/=#4 ; 438H*/= � } � 4F* ; ')(r,.Qj8dZE(r= ; , ; (+K#'/, :#; A8H* ; 8E-?,E*/@IQj8 ;G; 8 > A], : ( ;G: (+, ; (+@<,E=|@/4��S( : (+* ; A � � 
 � }'� � 
 � KL8 � 0F@IQj( � =G(+@ ; 8@/4F= ; 46*)7 � 4F=O'cQS( ; Cf(X(+*_= ; , ; (+= � ,E*/@ J	u ( W ; ')(X2<, : (EAj4F*TWh,EK ; AS4 =O, > (EA ; ')(X2
C 8 � 0F@y'/,+ZE( ; 8<QS(+'/,PZE(	@/4��S( : (+* ; 032?CV')(+*J= � -/-U0F4F(+@?CV4 ; ' ; ')(	=#, > (	4F*)- �/;
` ;G: 437E7E( : 46*)7 ; ')( ; 8E-98 : QS8 ;G; 8 > 8H*)( b u � 8H*/=G(�� � (+* ; 0F2EAwC (NCf8 � 0F@J'/,PZE( ; 8
> ,.�E([= � K#' ;G: ,E*U=O4 ; 438H*/= � ,PCf, : ( �p8EW�CV'/4FKm'wA ; 8E- 8 : QS8 ;G; 8 >�;G: ,E*/=#4 ; 438H*�4F=
QS(+4F*)7 ;G: 437E7E( : (+@	CV'/46K#'	KL8 � 06@ > ,.�E(Y, � 7 > (+* ; , ; 438H*�Wh8 :p; '/(^@)(+=O4F7H*NWt8 : ; (+= ;
KL8 > -U0F46KX, ; (+@ upq '/46=f,.-U- : 8H,EK#'_4F=|@)(+=OK : 43QS(+@<4F* , (+K ;Xum�5u��5u �c8H*<- u#� �5u

� �432��� ����	 � 7 � � � � � 7 ��	 ��� � �����
������� ���,����� 	p� �
����	�� 7 � 7 ��	��
, 8JWh, : AfCf([4F0F0 � = ;G: , ; (+@�4F=O= � (+= : (+0F, ; (+@ ; 8 ;G: (+, ; 4F*)7 ;G: ,E*U=O4 ; 438H*/=N4 =O, > ([8 : *)8 ; A
� =O4F*)7 � q = u 1 'U, ; '/,E=YQS(X(+*y=O,E4F@l,E0F=G8T,.-/-U0F4F(+= ; 8T-U, :O; =Y8EW ; ')( > AS,E=�=O'/8PCV*y4F*
� 437 u#�5u�� � u (M; 4F=^-S8H=O=O43Q103( ; 8 ;G: (+, ;Y;G: ,E*/=O4 ; 438H*U=DCV4 ; '_0F,.QS(+0 � 4F*_QS8 ; ' ;G: ,E*/=#4 ; 438H*/=

D

BA

C

c

b

b a

� 4F7 �): ( �5u�� � � �v, :O; =V8EW�KL8 > -j8 � */@ ;G: ,E*/=O4 ; 438H*/=\CV'/46K#'<KL8 � 0F@TQS( ;G: (+, ; (+@l4 =O, > (
; 8_QS(	4 =O, > ( u �Y=O4F*)7?= � K#'R,<�1*)( } 7 : ,E4F*)(+@JKL8H* ;G: 8H0 > (+K#'/,E*/46= > 8PZE( :x; ')(�-U, :O; =
8EW ;G: ,E*/=O4 ; 438H*/=VKL8 � 0F@y,E0F038PC � =O( : = ; 8 > ,.�E(aQS( ;G; ( : @)(+KX46=O438H*/= u�� 8 : (Lo), > -U0F(EAjWh8 :



� ����������� ��� �������$�[����� �C� �H�����|� �	�����
���
�
� ���	� ��� ��� �

; '/(^= ; , ; (+Km'/, :O;\; 8iKL8 > -1032xCV4 ; ' ; ')(Y@)(+=O437H*�Wt8 : ; (+= ; KL8H*/@/4 ; 438H*BA ; ')(V8 �/; - �); W : 8 >
; '/( ;G: ,E*/=O4 ; 438H* � '/,E= ; 89QS(?@/4��S( : (+* ; W : 8 > ; '/, ; 8EW � ,E*/@ ;G: 437E7E( : =�KL8 � 0F@�QS(
; '/(�=O, > ( u ( W\Cf(�KL8H*/=O46@)( : �X} � ,E=�,<CV'/8H03( ;G: ,E*/=O4 ; 438H*wA ; 'U4F=�@)(+KX4F=#438H*JKL8 � 0F@JQS(> 8 : (�@/4 � K � 0 ;Y; 8[, :O: 43ZE(	, ;Xu ( * : (+,E0 = ; , ; (+Km'/, :O; =XA ;G: ,E*/=#4 ; 438H*/=rKL8 � 06@JKL8H*/=O4F= ; 8EW
(XZE(+* > 8 : (^-U, :O; = > ,.�]4F*)7�= � K#'	8E-S( : , ; 4F8H*/= 8H*IKL8 > -S8 � */@ ;G: ,E*/=O4 ; 438H*U= : (+0F, ; 43ZE(+0F2
> 8 : (?KL8 > -U03(Lo ; '/,E*�CV'/(+*�0F8n8E�]4F*)7J, ; 4F*/@U43Z546@ � ,E0 ;G: ,E*U=O4 ; 438H*/= u (M; 4F=x-S8H=O=O43QU0F(
; 8l7E8y(XZE(+*�038PCf( : CV')( : (I4F*/@/4FZ54F@ � ,E0v@/4F=�� � */K ; =i4F* ; '/( 
 � � : (X- : (+=G(+* ; , ; 438H*�8EW
;G: ,E*/=O4 ; 438H*U=a, : ([KL8H*/=O4F@/( : (+@wA ;G: (+, ; 46*)794F@)(+* ; 4FKX,E0\8H*)(+= ; 8�Qj(<4 =O, > ([,E*U@ � =O4F*)7
; 'U4F= ; 8�� � @)7E(�43Wv4F*/@/4FZ54F@ � ,E0 ;G: ,E*/=#4 ; 438H*/=\8 : KL8 > -j8 � */@T8H*)(+=V, : ( ; ')(�=O, > ( u

�
��� � � �#2 2 � ��� �	�9�.� � � �����	��� �.��
���� * ��, 2 ��� ����! �.!�� � , (
�.�������������)����� ��� ( �����
� 2 �)�#� 2 � � � ���

0 * �/> QS( : 8EWs- : 8EQU03( > =^KX, � =G(+@lQn2?=#'/, : (+@ ;G: ,E*/=O4 ; 4F8H*/=V'/,PZE(iQS(X(+*_-S8H4F* ; (+@[8 �);
46*N=G(+K ; 438H*/= �5u��5u � ,E*/@ �5u��5u � upq ')(V46*/K : ( > (+* ; ,E0/,.-/- : 8H,EK#'	- : 8E-S8H=G(+= KL8H*/= ;G:�� K ; 438H*
8EWk, � o]460F4F, : 2x=G( ; =fWt8 : -U, :O; = 8EW ; ')(�@)(+=O4F7H*�,E*/@IKL8 > Q14F*/4F*)7 ; ')( ><u), � Km'c, � o]4F064F, : 2
=O( ; =rKX,E*yQj(xKL8H*/= ;G:�� K ; (+@yWt8 : (XZE( : 2l= � QU= ; , ; (N= ; , ; (+K#'U, :O; Ak437H*/8 : 4F*)7 ; ')(NKL8H* ; (+* ;
8EW 4 ; =�= � QU= ; , ; (+= u�, 8 > ( ; 4 > (+=XA ; ')(x= � Q1= ; , ; (a= ; , ; (+K#'/, :O; =iKX,E*/*)8 ; QS(aKL8H*/=#4F@)( : (+@
=O(X-U, : , ; (+032lQS(+KX, � =G( ; ')(X2y'/,+ZE(c,<= ;G: 8H*)7 : (+06, ; 438H* ; 8 ; ')(+4 : -1, : (+* ; = ; , ; (+K#'/, :O; = u
(M; KL8 � 0F@ > (+,E* ; '/, ;D> ,E*n2 ;G: ,E*U=O4 ; 438H*/=\4F* ; ')( > =O'/, : ( ; ')(+4 : =#K#')( > ,E=DCV4 ; ' ; '/, ;
8EW ; ')( > ,E4F*?= ; , ; (+Km'/, :O; Aw4F* ; ( : 03(XZE(+0 ;G: ,E*/=O4 ; 4F8H*/=|, : (�8dZE( : � =G(+@BA >�� K#'[- : 8]KL(+=O=O4F*)7
46=r7E8H4F*)7_8H*�4F*R= ; , ; 4FK : (+,EK ; 438H*/=�8 : 4F*9= � QU= ; , ; (+= u ( * ; '/46=�=G(+K ; 438H*�C (I@)(+=OK : 4FQj(
C^'/, ; KX,E*aQS(\@)8H*)( ; 8Y=G8H0FZE( ; '/(+=G( - : 8EQU03( > = u , 4F*UKL( ,E0F0 ; ')(f- : 8E-S8H=G(+@a,.-/- : 8H,EKm')(+=
, : (iKL8H*/=O46@)( : 4F*)7	= ; , ; (+K#'/, :O; =�- : 8H'/43QU4 ; (+@TQn2 : (�� � 4 : ( > (+* ; =+AU*)8 ;^>�� Km'_@)( ; ,E460B8H*
=O8H0 �); 438H*/=|46=\- : 8PZ]4F@)(+@ u
�.uV� 0F, ;G; (+*/4F*)7 ; ')(yCV'/8H03(J@)(+=O437H*�=G8H03ZE(+=<,E060Y= ; , ; (+@�- : 8EQU0F( > = u �D(X7H, : @/4F*)7
CV'/, ; 'U,E=�QS(X(+*9=O,E46@�4F* , (+K ;Xu �.u � u � 8H*�- u�� � ,.QS8 �);�; ')(c4F*UK : ( > (+* ; ,E0 ,.- }
- : 8H,EKm'I,E*U@ : (L�1*/( > (+* ; ` , (+K ;Xu��5u��5u�� 8H*c- u#� � b A]C (Y=G(X(X� > ( ; ')8]@/= ; 8a,PZE8H4F@
7H038EQU,E0 �j, ;G; (+*/4F*)7 u

�5u 1 (RKL8 � 06@ �1, ;G; (+*�� � = ; , ; (+=_KL8H* ; ,E4F*/46*)7�=O'/, : (+@ ;G: ,E*/=O4 ; 438H*U= u q '/4F=<4F=
@)8H*)(yCV4 ; '/8 �); 03858E�]4F*)7�4F*/=O4F@/( ; '/, ; = � Q1= ; , ; ( � =�� ��= ; , ; (+= u � 8 : (Lo), >x}
-U03(EA)CV'/(+* �1, ;G; (+*/4F*)7 � 4F* � 437 u �5u � A/C (�C 8 � 06@ �1, ;G; (+* � ��� ( (RQ �); *)8 ;
( ��
�� � � � � ,E*/@ � ��� ��� 
 A�(XZE(+*�43W ; '/(X2JC ( : (<*)8 ; QU,E=O4FK uyq ')( ; (+= ;
KX,E=G(�Q1,E=O4F=\Cf8 � 0F@ ; ')(+*<QS( : (+KL8 > - �); (+@<Wh8 :D; ')( : (+= � 0 ; 4F*/7a= ; , ; (+Km'/, :O;Xu

�5u�( W KL8H*/=O4F@)( : (+@ ;G: ,E*U=O4 ; 438H*/=^CV4 ; ' ; ')(x=O, > (N0F,.QS(+0�KX,E*_QS(x, � 7 > (+* ; (+@J4F*/@/4 }
Z546@ � ,E0F032EAvCf(?*)8J038H*)7E( : *)(X(+@ ; 89KL8H*U=O4F@)( :x; ')( > ; 8JQS(<=O'/, : (+@ � : (XWh( :N; 8
, (+K ;Xum�5u�� 8H*<- u���� � Wh8 : @)( ; ,E460F= u

� u , ( ; = ��,E*U@ � KL8 � 0F@ QS(?KL8H*/= ;G:�� K ; (+@ = � K#' ,E=c*)8 ;�; 8�4F*/KX0 � @)(I=#'/, : (+@
;G: ,E*/=O4 ; 438H*/= u ( *y= � K#'J,TKX,E=G(EA ; ')( ; (+= ; 4F*)7 > ( ; ')8]@yKL8 � 0F@lQS(N,.-/-U0F43(+@_,E*/@
C 8 � 0F@�- : 8dZ54F@/(T=O8 > (?8EW ; ')(?(Lo]-j(+K ; (+@ Qj(+*/(L� ; = u q '/46=a46= > (+* ; 4F8H*)(+@ 4F*
�D(�� u � @ u



� ����������� ��� �������$�[����� �C� �H�����|� �	�����
���
�
� ���	� ��� ���H�

�5u 0 =i,E*�(Lo ;G: ( > (IKX,E=G(EAv8H*)(�KL8 � 06@98H*/032y@)(+=O4F7H*9= ; , ; (+K#'U, :O; =aCV4 ; '9,E0F0 ; ')(+4 :
;G: ,E*/=O4 ; 438H*/=N'/,PZ54F*/79@/4��S( : (+* ; 0F,.QS(+0F= u ( * 8 : @)( :	; 8�@/4F= ; 4F*/7 � 4F=O'�= ; , ; (+=	8EW
= � Km'l= ; , ; (+K#'/, :O; =+ABC (xCf8 � 0F@l'/,+ZE( ; 8<4F*/KX0 � @)(�8H*)( ;G: ,E*/=#4 ; 438H*_W : 8 > (XZE( : 2
= ; , ; (�Q �); 8H*)(c46* � �s,E0F0 = � K#' ;G: ,E*U=O4 ; 438H*/=�C 8 � 06@yQj(	@U4��j( : (+* ;�: (+= � 0 ; 4F*/7
4F* � KL8H* ; ,E46*/4F*)7 � ��� (+03( > (+* ; = u�� 8 : (Lo], > -103(EASWt8 : , �d} = ; , ; ( > ,EKm'/4F*)(
C (rCf8 � 0F@<*/(X(+@ 1 KL8H* ; ,E4F*/46*)7 � =G(�� � (+*/KL(+=|8EW�8H*)( ;G: ,E*/=O4 ; 438H*T(+,EK#' u q '/4F=
� KL8 � 0F@_QS( >�� K#'lQU437E7E( :Y; '/,E* ; ')( ; ')(X8 : ( ; 4FKX,E0F0F2<-j8H=#=O43QU03(i= > ,E0F03(+= ; 8H*)(
` , (+K ;Xu��5u � u�� 8H*<- u � � b u



� �������	��
 �


 ����� ��� � ��� ��� � ��� � ����� �

� ����� �! 

(#"�$&%('*)+%-,.$�'*$0/1$&%(243&56,.)87.,:9;"*<*=6>?)@"*)+)8'�,.$A/B$&%(2	3&5;9;7:)C7.,:3D,.)8EGFH3D%:,:7+I � "*/B$&%.J
, �K"H3D,.)85ML&=N'*)87.OK9;,.)42	3&"PLQ/1$&%(243&5R7.)82	3&"P,:9;E+7S9;"HE+5 �K'H9;"*<T,:FH3D,U$&/V3 �*,.$W2	3D,:3XEY$W2ZJ
O[$W7:9;,:9M$W"H7 
 � 3D%G\&]^= � � ,*\�� �?2	$_'*)8EGFH3D%:,:7 
 � , � \ ���`3&"H'a7:,:3D,.)8E(FH3D%:,:7 
 ��� � ,*\��P=
bdc \ �^= � , �Re \ �_= � b ' �gf&f = 
 3hL^\&iH= ����� ,*\ f = ��� ' � \&]��kj[)89;"*<Z'*)+l&)85M$&O[)8'k=*3&5;5
$&/?,:F*)82mEY$W"H7:9;'*)+%n3&7:Oo)8EY,:7�$&/?7:,:3D,.)8E(FH3D%:,:7U$&,:F*)+%U,:FH3&"Q,:F*$W7.)4>p)43D%()49;"P,.)+%:)87.,.)8'
9q"kI e F*)r'H9Mso)+%:)8"KEY)C9;7t2	3&9;"K5ML�,:FH3D, �H7 �H3&5q5MLa/B$&%(2	3&5q9;7:3D,:9M$W"u7.)+%:l&)87-3aO �*%:O[$W7.)
$&/?2v$^'*)85wJxE(FH)8E:y^9;"*<T7.O[)8E+9wz{E+3D,:9M$W"H7g3&"H'X'*)+,:3&9;5q7|$&/Rjo)8FK38l^9M$��*%6$&/},.%(3&"H7(9M,:9M$W"H7g3D%:)
9q"HE+5 �H'*)8'd9q"n/B$&%(2	3&5;9;7(3D,:9M$W"H7+I (#"n$��H%~E+3&7.)&=&>?)p'H$|"*$&,�EY$W"H7:9;'H)+%�j[)8FH38l^9M$��*%�$&/*,.%(3&"^J
7(9M,:9M$W"H7}9q"	'*)+,:3&9;5{7:9;"HEY)�9;,p9;7}3&7(7 �H2v)8'4,.$Uj[)�EY$&%:%()8EY,6� � )8�KI:�W3��R3&"H'�5M$P$&yv9;"4'*)+,:3&9;5
3D,�,:F*)v,.%(3&"H7:9;,:9M$W"Q7.,.% �HEY, �H%:)&I e FH9;7g/B$_E��K7d$W"Q,.%(3&"H7(9M,:9M$W"X'H9;3D<&%(3&247n3&"H'Q'*)+/�3 �H5M,
EY$W"K"*)8EY,.$&%(7}9;7�3DjK7:)8"�,N/B%:$W2�2v$W7.,N/B$&%(2	3&5;9q7:3D,:9M$W"H7~EY$W"H7:9;'H)+%:)8'k=&$W"H5ML 
 b6c \ ���*j[)83D%(7
7:$W2v)�7:9q2	9;5;3D%(9;,xLC,.$r,:FH9q7n>?$&%:yQj �*,S5;3&E:y^7U243&"�L��K7.)+/ �K5NOH%:$&O[$W7:9M,:9;$W"H7+I-�*$&%Z,:FH9;7
%()83&7.$W"k=�3&"*$&,:FH)+%n/1$&%G2	3&5;9;7:3D,:9;$W"r>`3&7n'*)+l&)85;$&Oo)8'Q9q"r$&%G'*)+%d,.$�OH%:$�l&)v,:F*)	2v)+,:F*$^'
,.$r<��H3D%(3&"P,.)+)�EY$&%:%()8EY,:"*)87:7U$W"@,:F*)	j{3&7:9;7d$&/�,.)87.,:9q"*<�"*$&,n%()+l&)83&5;9;"*<�/�3 �H5M,:7 �H"H'*)+%
,.)87:,:9;"*<Q3&7:7 �H2	OH,:9M$W"H7+I.(�,v9;7SjK3&7.)8'0$W"0,:F*)-FH9;<WF*)+%.Jx5M)+l&)85`7.)82	3&"P,:9;E+7 
 ��� � ,*\�� ��I
,^,:3D,:9;Ed%:)83&EY,:9M$W"K7V3&"H'�FH9q7.,.$&%:L�EY$W"K"*)8EY,.$&%(7�3D%()�"*$&,�EY$W"H7(9;'*)+%:)8'kI

(�"Q$&%G'*)+%n,.$r7(F*$h>�,:FK3D,n,:F*)47.)+,�$&/?,.)87:,UE+3&7.)87�<&)8"*)+%(3D,.)8'ajPLX,:F*)49q"HEY%:)82v)8"^J
,:3&5|3DOHOH%:$W3&EGF�FH3&7	,:F*)�7:3&2v)�/B3 �H5;,	'*)+,.)8EY,:9M$W"�3Dj{9;5;9M,�La3&7	,:FH)�7.)+,	$&/6,.)87.,tE+3&7.)87
EY$W"K7.,.% �HEY,.)8'�/1%:$W2�,:FH) � 3D,.,.)8"*)8'r7.,:3D,.)8E(FH3D%(,+={>?)dOH%:$�l&)�,:FH3D,V,:FH)d,.)87.,�E+3&7.)UjK3&7:9;7
EY$W"K7.,.% �HEY,.)8'Z3&7~3�%:)87 �H5M,�$&/K2	)+%:<W9;"*<VO[$W7:7:)87:7.)87�,:F*)p%()8���H9;%:)8'dOH%:$&O[)+%:,:9;)87�>�F*)8"U3DO*J
O{5;9M)8'v,.$U,:F*) � 3D,.,.)8"*)8'�EGFH3D%:,`3&7p9q5;5 �H7.,.%G3D,.)8'vjPL	��9M<*I �_I;�DI e )87.,?E+3&7.)g<&)8"*)+%(3D,:9M$W"T9;7
'H)87:EY%(9Mj[)8'	9;" ,_)8EY,+IG]�$W"4O�I(] f =^2	)+%:<W9;"*<6��9;" ,_)8EY,+IGi�$W"4O�I.���U3&"H't9;" ,^)8EY,+I��_I��*I�i
$W"�O�I8� f ]�3&"H'�,:F*) � 3D,.,.)8"H9q"*<�OH%:$^EY)87:7-9;7t/B$&%(2	3&5;9;7:)8'�/ �*%:,:FH)+%T9q" ,^)8EY,+I��_I�]0$W"
O�I8�8���PI e F*)8"k=�,:F*)Cj[)8FH38l^9M$��*%(3&5|)8� �H9MlD3&5M)8"HEY)�j[)+,�>p)+)8"u,.%(3&"H7(9M,:9M$W"u7.L_7:,.)82	74$&/
,:FH)r'*)87:9;<W"A3&"H'�9q2vOK5M)82v)8"P,:3D,:9M$W"�)87(7.)8"�,:9q3&5;5ML�/1$W5;5;$h>�74/1%:$W2�,:F*)C�`FH$h> � 74OH%:$_$&/

 ��F*$�� f ��I ,^9q"HEY)r,:FH)Q,.)87.,�'H3D,:30EY$W"H7.,.% �KEY,:9M$W"�2v)+,:F*$^'uOH%:)87.)8"P,.)8'�9;"u,:F*)X,:F*)YJ
7(9;76)87:7.)8"P,:9;3&5;5MLr/1$W5q5M$h>�7n,:F*)v%:)8� �H9M%:)82v)8"P,:7d'*)87:EY%G9Mj[)8'Q9;" 
 ( � \��
�|�B%:)+/B)+%�,.$�OH%:$_$&/B7
9q" ,_)8EY,+I��_I �U$W"tO�I(] �*�h�G=*>?)gE+3&"T'H9;%:)8EY,:5MLv3DOHOK5MLZ,:F*)gOH%:$_$&/k$&/ 
 ( � \����o>�FK9;E(F4<��H3D%.J

�����



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

e )87:,�E+3&7.)�j{3&7:9;7
EY$W"H7.,.% �KEY,:9M$W"
�"!_)8EY,+I �_I��*I;��$W"-O�I8� � f �

e )87:,�E+3&7.)�j{3&7:9;7
EY$W"H7.,.% �KEY,:9M$W"
�"!_)8EY,+I �_I��*I�]	$W"-O�I8� f �h�

� )+%:<W9;"*<v$&/�,.)87.,|E+3&7.)�jK3&7:)87
�"!_)8EY,+I �_I��*I�iv$W"-O�I8� f ]W� 1�FH3D,V>?)�3D%:)n,.%:L^9;"*<

,.$	OH%($hl&)�F*)+%()
�"!_)8EY,+I �_I��*I��4$W"-O�I8� f �&�GI
e F*)Q2	3&9q"�%()87 �H5M,T9;7TOH%:$�l&)8"�9;"
e FkI �_I��*I�] �	$W"�O�I+�8\&�

7.,:3D,.)8EGFH3D%:,
�"!_)8EY,+I �_I;�d$W"-O�I8� � f �

# 3D,.,.)8"*)8'�7:,:3D,.)8E(FH3D%:,
�"!_)8EY,+I �_I�]Z$W"�O�I8�8���&�

,.)87.,|E+3&7:)njK3&7.)87

# 3D,.,.)8"H9;"*<

,.)87.,�E+3&7.)�jK3&7:9;7

2v)+%:<&)8'�,.)87.,
E+3&7.)UjK3&7:9;7

��9M<��*%:) �_I;�%$ e F*)n'H9;3D<&%G3&2�>�FH9;EGF-9;7`,.$	j[)n7:F*$�>�"-,.$4EY$W242 �*,.)



� � ��� ��������� � �
	
	���
���	�������������
�����������������	�� � � f

3&"P,.)+)87`,:F*)dEY$&%:%:)8EY,`$&O[)+%(3D,:9M$W"t$&/�,:FH)g9;2	OK5M)82v)8"P,:3D,:9M$W"�>nI�%8I�,`'*)87:9M<W"kI21�FH9;5M)|OH%:$DJ
l^9;'H9q"*<�3&"@$��*,:5q9;"*)	$&/V9M,+=~>?)�E+5;3D%(9;/1LX,:F*)t'H9ws[)+%:)8"HEY)	j[)+,x>?)+)8"�3&"a��! � �H7:)8'@j_L
��F*$h> 3&"K'�3&"�3&E+EY)+OH,.$&% �H7.)8'Tj_L���OK3D,.) 
 � � \��
��3&"H'-,:FH)�3 �*,:F*$&%8I

� 9;7 �H7.)8'�/1$&%~)	�_OK%:)87:7:9M$W"K7�9;"�$&%('*)+%�,.$g/�3&E+9;5;9M,:3D,.)?EY$W2vOK3D%(9;7:$W"n>�9M,:F�$&,:F*)+%�>p$&%(y
3&"K'Q2	3Dy&)	,xL_O[)YJxE(F*)8E(y_9q"*<�O[$W7:7:9Mj{5M)&I�
?)85M$h> 9;"XOH%:$_$&/B7g>?) �H7.)v7.$W2	)v)	�_,.)8"H7(9M$W"H7
$&/ � 
 e $�L^\ f ��=~"H3&2	)85MLX)	�_OH%()87:7:9M$W"H7n$&/?,:FH)4/B$&%(2
�������������������_I e FH9;7�2v)83&"H7
,:FK3D,�����9;7�3&"C3DjHjH%:)+l^9;3D,:9M$W"�$&/�� �	���47 �HEGF�,:FK3D,+={/B$&%g9q"H7.,:3&"HEY)&=[9M/�>p)S5;3D,.)+%g>V%(9M,.)
! �#"�$&% ! �'���^�G={9M,V9q7`,:F*)n7:3&2v)�3&7 ! �#"�$(% ! � �������W�GI)�#"�'*)8E+5;3D%G3D,:9M$W"H7�$&/~/ �K"HEY,:9M$W"H7
>?)pFK38l&)R<W9;l&)8"n,xL_O[)87�$&/H3D%:<��K2v)8"�,:7�>�FH9;5;)~OK%:)8'H9;E+3D,.)}$W"K5MLdEY$W"H7:9;'*)+%()8'n2v)83&"H9;"H<&/ �H5
lD3&5 �*)87V$&/�lD3D%(9;3DjK5;)87`$&/~,:FH)87.)n,xL_O[)87+I}�*$&%|)	�^3&2vO{5M)&=K9;" 
 )+/�I+*_I;�DI�]_=K>?)n>V%(9;,.)

, �-".�/$(021 "��'3/4 $65657�.198: 5�57�.1
j �*,�,:F*)8"S'*)Yz{"*)p9M,�/B$&%<;+;.�.1 $/=�>@7:9;"HEY)?9M,�'*$_)87�"H$&,~2	3Dy&)?7.)8"H7.)p,.$gEY$W"K7:9;'*)+%�7:,:3D,.)87
"H$&,djo)85;$W"*<W9;"*<T,.$�,:F*)	EY$W"K7:9;'*)+%:)8' 7.,:3D,.)8E(FH3D%(,+I � $&,�3&5;5}7.,:3D,.)82	)8"�,:7UOH%:$�l&)8"@3D%:)
"H)8EY)87:7:3D%:L	,.$v7:FH$h>�,:F*)62	3&9;"�%:)87 �H5M,+I@?g"H"*)8EY)87:7(3D%:L	$W"*)87`3D%:) �H7.)+/ �H5{,.$S3&7:EY)+%(,:3&9;"
9q"�, �H9;,:9Ml&)6OH%:$&O[)+%:,:9M)87`$&/�7.,:3D,.)8E(FK3D%:,:7+I

A9��B C ����2 �ED ���.�/�����	� �	� ��! , � ���/� , ���������.� �����	� � � � � , 2 � �
� � ���/� , $%!�� �.�

�#"U,:FH9;7�7:)8EY,:9M$W"�>?)`'*)87:EY%(9Mj[)},:FH)R/B$&%(2	3&5;9;7(3D,:9M$W" 
 ���GF !*\��
�P$&/K,:F*)p7.,:3D,.)`,.%(3&"K7:9M,:9M$W"
7:L_7.,.)82 $&/�347.,:3D,.)8E(FH3D%(,|3&"H'�9;,:7�)	�_,.)8"K7:9M$W"-,.$4"H$W"^J�/ �K5;5[EY$W2vO[$��H"H'T,.%(3&"H7(9M,:9M$W"H7+I
H@I 5 I 5 J�K�LMK�N9O 7PN6QRLMQ � O�S
!^,:3D,.)87�$&/v3�7:,:3D,.)8E(FH3D%:,X3D%:)�EY$W"H7:9;'*)+%()8'�,.$�j[)@$&/Z,xL_O[)T5VU&W�UYX�3&7�<W9;l&)8" 9;"
Z ��[ \&�^= ���GF !*\�\^][3&"H't/1$&%(2�3U,.%:)+)|>|9M,:F43U%:$_$&,?7.,:3D,.)��'3_3�1 I , �-".�/$(021�J�,xL_O[)g7:,:3D,.)87
3D%()T'H)+/B3�`H5;,SEY$W"H"H)8EY,.$&%(7+I e F*)�OK%:)87.)8"HEY)T$&/�,:FH)T5q3&7.,Z,x>?$@9;7Z"*)8EY)87:7:3D%:L�F*)+%:)T,.$
9q"HE+5a`H'*)	"H$W"^J�/b`K5;5NEY$W2vO[$�`H"H'Q,.%G3&"H7:9M,:9M$W"K7 � I e F*)4EGFH9;5;'Q%()85;3D,:9M$W"@$&/V3C7.,:3D,.)t,.%:)+)
c $)5@UdW�UYXe8 8: =f5VU&W�UYX�OH%:$�l_9q'*)87�3r7.)+,U$&/V7�`*jK7.,:3D,.)87U$&/V3�<W9;l&)8"a7.,:3D,.)&I e F*)
7:,:3D,.)-,.%:)+)-/1$&%v$�`H%v,:3DOo)-%()8EY$&%('*)+%�����9M<*I8�DIg*W�Z9;7S<W9Ml&)8"�9;"0�~9;<*I�*_I�]X3&"H'0,:F*)T$W"*)
/B$&%4,:FH)ih ��
 Jx7.,:3D,.)Q9;"A��9M<*I��DI;� �Q� 9;"A��9M<*I+*_I�i_I �#"���9M<*I�*_I�]_=V>?)r2	3Dy&)r,:F*)
243&9;"�7.,:3D,.)8E(FK3D%:,?7:,:3D,.)�,.$nj[)�,:F*)�%:$_$&,}$W"*)�>�FH9;5M)`9;"	��9M<*I8�DI;� �^=_,:F*)�7:,:3D,.)|EY$W"P,:3&9;"^J
9q"*<kjml<noUYpql<rA3&"H's5(XtW�puj � 7.,:3D,.)87S9;7�3&"vh �	
 J�$W"*)�3&"H' >p)�,:Fd`K7nFH38l&)t,.$
9q"�,.%:$^'6`HEY)d3	FK9M<WF*)+%.Jx5M)+l&)85 �xw Jx7.,:3D,.)&={>�FH9;EGFT>p)n>|9;5;5[E+3&5;5yU&W�ztX pEX�jml<pE{|XtpUI

�*$&%�3Z7.,:3D,.)&=H>?)d2	9M<WFP,?>|9;7:F�,.$	EY$W"H7:9;'*)+%`9M,�3&"H'T3Z7.)+,�$&/�3&5q5o7:,:3D,.)87�j[)85M$h>�9M,.}
,:FH)nEY$W"H7.,.%�`HEY, c&~ 9;7�`H7:)8'-/1$&%�,:FH3D,+IR�*$&%g)	�^3&2	OK5M)&=H9;"-��9M<*I�*_I�]_=

c ~ ���'3_3�1:��� ���'3_3�1�� , �-".�/$(021 U&W�z<X pEX�jml<py{�Xtp��+z<r�W����+pyXf� �V�<�	5VU�l<zm�
pEX�jml<pE{�� , �-".�/$(021 pyXf� �V�t�+� W�{���W�n�j�X<�+pEX��o�'n�{x�

c ~ �Pz<rGWf����� ��z<r�W��u�
�'� �|�&���^���+���/���V��  �¢¡ �� �£E¤¦¥^¤¦§G��¨V¨P�^£<¨P�+© � £ � £ � �«ª¢ �¬­£tª®¨@¯^�.£��V ���¨V¬­�+ ��«ªg¯^£�°V ��� ²± �¦³R�T� ¬­�+´m±

©�� ³  �¯y¨«°µ�� ��«ª®¨Pª¢�� ��­¶



� � ��� ��������� � �
	
	���
���	�������������
�����������������	�� � �W\

root

RECORDPLAY

REWINDdefault_REW_FF

STOPdefault_TAPE_RECORDER

F_ADVANCE

REW_FF

��9M<�`*%:)�*_I�] $ e F*)n7.,:3D,.)n,.%()+)n/1$&%�,:F*)n,:3DO[)n%:)8EY$&%('H)+%

root

IDLERECORDSTOPPLAYdefault_CONTROL

CONTROL

default_root TAPE_RECORDER

SEARCH

REW_FFdefault_SEARCH

�~9;<�`*%:)�*_I�i $ e F*)d7.,:3D,.)�,.%:)+)�/1$&%V,:FH)n,:3DO[)n%:)8EY$&%('*)+%�>�9M,:F-3&"�h ��� Jx7.,:3D,.)

c�� 9;76'H9ws[)+%:)8"�,6/B%:$W2 c ~ 9;"X,:FK3D,n9M,d'*$P)87�"*$&,d9;"HE+5a`H'H)U,:F*)	7:,:3D,.)49M,6>?3&7�3DOHOK5;9M)8',.$ $
c � ���'3_3�1 ��� � , �-".�/$(021 U&W�ztX pEX�jml<pE{|Xtp��+z<r�W����+pEX�� �V�t�	5VU�l<z��

pyX�jml<pE{�� , �«"	�/$(0¦1 pEXf� �V�<�+� W�{ �/W�noj�X)�+pyXf�o�'n�{|�
c � �Pz<rGWf�o��� �

� )RO[$W7., `H5;3D,.)�,:F*)R,xL_Oo)m5@UdW�UYX�3&"H'dO[$W7:7(9MjK5M)�,xL_Oo)87�$&/_7:,:3D,.)87.}Gjml<n�n�X�jEU�l<p
,�LPO[)g9;2vOK5;9;)87}"*$W"^Jx'*)+/�3�`H5M,pEY$W"H"*)8EY,.$&%(7?>�FH9qE(F	>?)6'*$U"*$&,`EY$W"H7:9q'*)+%t`H"P,:9;5 !^)8EY,+I�*_I f
$W"�O�I(]%��*_I
Z 5@UdW�UYXx]
U��Yz<X $ $ � ;	1P��1µ���mWx5(�/j
	R;�1P��1µ�+W�n�{�	R;	1P��1µ��l<p�	

jml<n�n�X�jEU�l<p
	 ! 3/%6%M� ! 1P3/� {|X<��W���r@U
e F*)|'H)Yz{"H9M,:9M$W"Z$&/�,:F*)|7.,:3D,.)g,.%:)+)63&7R<W9;l&)8"t9q" Z ��� F !*\�\�]o9;"HE+5 `H'*)87NOH%()8'H9;E+3D,.)87

>|FH9;E(F@)8"H7 `*%:)v,:FK3D,�,:F*)47:,:3D,.)�,.%:)+)t9;7n9;"K'*)+)8'Q3�,.%:)+)&I e FH)+LC3D%:)�OH%:$�l_9;'H)8'@F*)+%:)



� � ��� ��������� � �
	
	���
���	�������������
�����������������	�� �&� �

>|9M,:F43DOHOK%:$&OH%(9;3D,.)|E(FH3&"*<&)87`,.$S%:) # )8EY,?,:F*)g7.,:3D,.)8E(FH3D%(,:7`>p)g$&O[)+%(3D,.)|$W"�I e F*)V,�LPO[)
$&/�3	7.,:3D,.)�U��7ztX 9;7V<W9Ml&)8"-j_L�,:F*)�/b`H"KEY,:9M$W" � I
�������	��
���
�������������� W ;�1P��1µ�u1-�'�+��3­"q��;�1P��1µ� !�� ����1�� ; , ���<%M� , ��;<".3/0b0¦3��V;��
�­3_3�1 $(5VU&W�UYX
c � c ~ � c � $�5VU&W�UYX 8 8: =�5VU&W�UYX� $(5VUdW�UYX 8 8: U��Yz<X
�(�/� �	%�1 $65VUdW�UYX 8 8: 5@UdW�UYX
>�$�5657�_1
 "!$# c&%(' �*)�+", c �)� ���­3_3�1��.- ' �*)�+", c �0/  "!$# c - � ���­3²3�1:�t� ;	1P��1µ��l<p
1 ;.�_1�$�=p� ' �*)�+�, c �.�32Q�P���.0 $�;_�.132Q� 1 ;	1 $�;.�_142 �	0�56 c ��;�1:�.�.�
1 ;
$ ' �*)�+�, c �42Q�P� � ��% ! $  �!$# c 2i; 6 c �'�/% ! �7- �(�/� �	%�1+��;���� �/% ! �
 "!$# �(�/� �	%�1t� ' �*)�+�, c �
1 ;�1 $�5VU&W�UYX82

� � ��;�1:�<� ;�1P��1µ�+W�n�{:9
� 1 ;
$ c ��;	1.�.2 � ��;��t� ;�1P��1µ��l<pd�.�;-

� � ��;�1:�<� ;�1P��1µ��l<p<9��P� � , $ c ��;�1:�32 � � , �<� ! 3/%6%7� ! 1P3��'{|X<��W �Yr@U|�.�7-
�.� � ��;�1:�<� ;�1P��1µ� ��Wx5(�/j<= � ��;�1:�)� ! 3/%6%7� ! 1P3��'{|X<��W �Yr@U�=� ��;	1.�<� jml<n�n�X�jEU�l<pd�	> c ��;�1:�)� ���

>T�  "!$# c -  "!$# c �  �!$#?�
1 ;�1 $�5VU&W�UYX@2 c ~ ��;	1.�<� ��;�1+��A ' ��;
$ c ��;	1.�.2 c ~ ��;����4-
c � ��;�1:�@� c ~ ��;�1:� % ��;	1��

e F*)	'*)Yz{"H9;,:9M$W"QEY$W"H7:9;7:,:7d$&/`,:F*%:)+)vOK3D%:,:78=�,:F*)Zz{%(7.,d$W"*)4243Dy_9;"H<�7 `*%:) c /1$&%G2	7n3,.%()+)v�B/B%:$W2 Z � � F !H\�\^]B�G=^,:F*)g7:)8EY$W"H'-3&7:7.)+%:,:9q"*<�OH%($&Oo)+%(,:9M)87R$&/�7.,:3D,.)87V3&"H'�,:F*)d5;3&7.,
$W"H)U'*)Yz{"K9;"*<o>pJ�,:F*)S7.)+,�$&/}7:,:3D,.)87|$&/}3�7.,:3D,.)8E(FK3D%:,+= c � = c(~ 3&"H'r'*$W2	3&9;"H7�$&/N,.%:)+)$&O[)+%(3D,:9;$W"H7+I�!^,:3D,.)	OH%:$&O[)+%:,:9M)8763D%:)v,:FH$W7.)v<W9Ml&)8"Q9;" Z � � F !H\�\^]}>�9M,:FX3&'H'H9;,:9M$W"�$&/
EY$W"K"*)8EY,.$&%(7+I@hg"fh � � Jx7.,:3D,.)|7:FH$�`H5;'SFH38l&)CB w 7 `*jK7.,:3D,.)87N3&"K'Z)+l&)+%:LDB w � 7.,:3D,.)
7(F*$�`H5;'tFH38l&)n3Z'*)+/�3�`H5M,`EY$W"H"*)8EY,.$&%hI<
mh !&�:��7.,:3D,.)87V3&"H'TEY$W"H"H)8EY,.$&%(7VE+3&"H"*$&,�FH3hl&)
7�`*jK7.,:3D,.)87+I e F*)n7.)+,�>�9q7�/b`H%:,:F*)+%V3&7:7 `K2v)8'-,.$	j[)gz{"H9M,.)&I

e F*)6/1$W5q5M$h>�9q"*<Z/b`H"KEY,:9M$W"TF*)85MOK7`,.$4'H)+,.)+%(2	9;"*)d3v'*)+/�3�`H5M,�EY$W"H"H)8EY,.$&%�$&/�3v7.,:3D,#J
)8EGFH3D%:,�9q"-3	7.,:3D,.)&=KO{3&7:7.)8'-,.$49;,V3&7�3ZOK3D%(3&2	)+,.)+%8I



� � ��� ��������� � �
	
	���
���	�������������
�����������������	�� �&�&�

�������	��
���
���������� � �
, �-".�/$(021 "��'3/4 $(5657�.1 8 8: 5657�.1
, �-".�/$(021 �Vpql�� $�5VU&W�UYX 8 8: 5@UdW�UYX
1 ;�;_�.1 $�=�> 2

, �«"	�/$(0¦1 "+�'3/4r��;+;.�_1.��� ��; $(;+;.�_1 	 � ��;��t� ! 3/%�%M� ! 1P3/�'{|Xt��W��Yr@U|�
1 ;
$&> 	 � ��;��<� ;	1P��1µ��l<p 2

���7;�1�$ c ��;��.2 � ��;�1:�)� ! 3/%6%7� ! 1P3��'{|X<��W �Yr@U - , �-".�/$(0¦1 � pql�� ��;h�t� ;�1

h ! 3�% ����$(�'��1��«3/%-9;7�3g7:)+,~$&/o7.,:3D,.)87+=P)	�^E+5a`K'H9;"*<g'*)+/B3�`K5M,�$W"H)87+=W367.,:3D,.)8E(FH3D%(,RE+3&"j[)}9;"�7:9;2u`H5M,:3&"*)+$�`H7(5ML&I��*$&%�)	�^3&2vO{5M)&= 9;/P>?)})8"P,.)+%@� W�{ ��W�noj�X�7.,:3D,.)&=d�V� pyXf�
7(F*$�`H5;'�3&5q7.$4j[)n)8"P,.)+%:)8'X7:9;"HEY)S9M,�9;7|34O{3D%:)8"�,|$&/t� W�{���W�n�j�X�9;"�,:FH)U7.,:3D,.)vFH9wJ
)+%G3D%(E(FPL&I<hg'H'H9M,:9M$W"K3&5;5ML&=W"*$S2v$&%:)�,:FK3&"�3U7:9;"*<W5M)|7 `*jK7.,:3D,.)|$&/�3&" B w Jx7.,:3D,.)6E+3&"4j[)
)8"P,.)+%:)8'k=K/1$&%|)	�^3&2vO{5M)d>p)UE+3&"H"*$&,Vj[)n9;" 5@U�l<z�3&"H'iztrGW�� 7.,:3D,.)87g3D,V,:F*)U7:3&2v)
,:9q2v)&I e Fd`K7+=&O[$W7:7:9MjK5;)?EY$W"^z{<�`*%(3D,:9M$W"H7R9;"v��9M<*I+*_I�]d3D%:)����­3_3�1µ�+� W�{ ��W�noj�X��|3&"H'
���'3_3�1��	5VU�l<z��Tj�`*, ��� W�{���W�n�j�X<�	5VU�l<z���9;7Z"*$&,+I��H$&%4EY$W"HE.`*%:%()8"�,vEY$W2vO[$DJ
"H)8"�,:7+=d7.$W2	)@7.,:3D,.)87�9;"�3&5q5|$&/S,:F*)82�7(F*$�`H5;'uj[)X)8"�,.)+%:)8'�}U/B$&%�)	�*3&2vOK5M)&=69M/�>?)
)8"P,.)+%6,:F*)Z7.,:3D,.)8E(FH3D%(,69q"���9M<*Ih�DI;� �^=k3t7.,:3D,.)v9;"H7:9;'H)d)83&E(FX$&/N,:F*)�jml<noUYpql<r 3&"H'
5�X<W�pqj�� 7.,:3D,.)87+=^7 `HEGF	3&7�5@U�l<z�3&"H'o�'{|r�X 3&5q7.$nFH38l&)|,.$�j[)�)8"P,.)+%:)8'kI}�*$&%?,:FH9;7
%()83&7.$W"k=K3&5;5;$h>?)8'�EY$W"^zK<�`*%G3D,:9M$W"H7V9;"KE+5a`H'*)

���'3_3�1��dUdW�z<X pEX�jml<py{�Xtp��Rjml<n UYp�l<r@�	5(X<W�puj��|�	5VU�l<z��+�'{|rGX �
j�`*,V"*$&,

���'3_3�1��Rjml<noUYpql<r)�	5VU�l<z �
e F*)87.)6%�`H5M)87`3D%:)d<W9;l&)8"TjPL�,:F*) ! 3/% ����$(�'��1��-3�%C%()85;3D,:9M$W"Tj[)+,x>?)+)8"-,:F*)6,.$&O�7.,:3D,.)d$&/347.,:3D,.)�FH9M)+%G3D%(E(FPLt3&"K'�3	7.)+,V$&/�7.,:3D,.)87 $
�������	��
���
������������ � j@3/% ����$(�­��1��«3/%�3­"t��;�1P��1µ� !�� �/��1�	���;+;.�.%�1��-��0 0�
�"��'3/4
���irGz�5��������

! 3/% ����$(�­��1��-3/% $/= � ��5@UdW�UYX���= � 5VU&W�UYXS�
1 1P3+� $�5VU&W�UYXf} ! 3/%_"�$�=@�Y5VU&W�UYX 2

! 3�% ����$(�'��1��«3/%��­1P3�� � ! 3�%_"�� > 1P3+� 6 ! 3/%_" - ! 3/%_" / > -�� 1 ;	1P��1µ� $ ! 3�%_"42� ��;	1P��1µ�D� 6 ��;	1P��1µ��l<pq�	;	1P��1µ��W�n�{��	;�1P��1µ���mW|5��/jx�3-
� � ��;	1P��1µ�D�<� ;	1P��1µ��l<p 9��-� c ��;	1P��1µ�D��� ! 3/%_"[�<���h�;-
� � ��;	1P��1µ�D�<� ;	1P��1µ��W�n�{ 9 c ��;�1P��1µ�D��/ ! 3/%_"��;-��;	1P��1µ�x� 1P3+� = ;	1P��1µ���� 1P3+� -��P�<�(���'�.%�1 $ ! 3/%_" 2i;�1P��1µ� 6 c � �(�/� �	%�1.�.�.�.�

e F*)�3Dj[$hl&)C'*)Yz{"H9M,:9;$W"0)	�^E+5a`K'*)87	3&5;5VEY$W"K"*)8EY,.$&%(7�/1%:$W2 3@EY$W"^zK<�`H%(3D,:9M$W"kI !^9;"HEY)
EY$W"*zK<�`*%(3D,:9M$W"�9;7S'*)Yz{"*)8'a7 `HEGF ,:FH3D,v9M,SEY$W"�,:3&9q"H7Z3�%:$_$&,Z7.,:3D,.)&=R9M,S9;7U"H$W"*)82vOH,�L



� � ��� ��������� � �
	
	���
���	�������������
�����������������	�� �&�8]

3&"K'-/b`H%:,:F*)+%8=^>�F*)8"T,:3&5;y_9;"H<	3Djo$�`H,V3	EY$W"^zK<�`*%G3D,:9M$W"k=*>?)n>V%(9M,.)&=^/B$&%|9;"K7.,:3&"HEY)&=
! 3�%_" $�=@�M> 	 ! 3/% ����$(�'��1��-3�%����'3_3�1�� ! 3�%_"N�

����
 � 
�� ��
���
 ��� ��� ��� � W �(�/� �	%�1)3­"|�u%�3/%����'3_3�1�;�1P��1µ�4� %�� ! 3/% ����$&�'��1��«3/%
	+�	0 3/% ��;
1P3 1 � � ! 3/% ����$(�­��1��«3/%��
1 �­3_3�1b;�1P��1µ� $d>�} ! 3/%²"�$/= � > 	 ! 3/% ����$(�'��1��-3�%����'3_3�1b;	1P��1µ�R� ! 3/%_"}� 2� 1 ;
$d> 2i; 6 ! 3/%_" -v; �� �'3_3�1b;	1P��1µ�.9 �(�/� �	%�1+��;�� 6 ! 3/%_"��

z��­3²3­"
���#7n3-%()87.,:3D,.)82v)8"P,�$&/`,:F*)45;3&7:,�5;9;"*)Z$&/?,:F*)4'*)Yzo"H9M,:9M$W"C$&/�3�EY$W"^zK<�`H%(3D,:9M$W"
� � )+/�I+*_I;�DI�iW�GI

;�1

;��

; �

��9M<�`*%:)�*_I�� $�h|"�9q5;5a`H7.,.%G3D,:9M$W"4$&/�,:F*) F %:$&O�I *_I;�DI��

����
 � 
�� ��
���
 ��� ��� ��� �1 ;�1 $d> 2
� 1 ;
$d> 2i; 6 c � ��;�1:�;9 �P�M�M;�� $ c ��;�1:�32i; 6 c ~ ��;��D�.�.�
U � � ;m�M�­3+��3�; �-1��-3�% � ;3� 0b0 $&;	1-�­��1µ� , 	 
f�;�������������

z��­3²3­"
�|
?L-'*)Yz{"K9M,:9M$W"t$&/ c � =H,:F*)+%()�9;7|;
$ c ��;�1:�32 ; � 6 c&~ ��;��GIm
?LT,:F*)�'H)Yz{"H9M,:9M$W"
$&/~,:F*)n,.%()+)�� � )+/�I+*_I;�DI;�D=[5;9;"H)diS$&/�,:F*)dOK%:)8'H9;E+3D,.)nO{3D%:,G�G=*,:FH9;7|; � 9;7�`H"H9q�d`*)&I
!^$W2v)t`H7:)+/b`H5W%:)85;3D,:9M$W"H7�/1%:$W2 Z � � F !H\�\²]_3D%:)�W�% ! ��3&"HEY)87.,.$&% �G=�5�W�% ! ��7.,.%(9;EY,~3&"HEY)87#J,.$&%Y�)0 ! �t��5M$�>p)87.,}EY$W242v$W"v3&"HEY)87.,.$&% �G=�0 ! 3_�t��5M$h>?)87.,}EY$W2	2v$W"v7:,.%(9;EY,;B w Jx3&"HEY)87:,.$&% �
3&"K' 3/�	1 � �B>�FH)+,:F*)+%?7:,:3D,.)87�3D%:)�$&%:,:FH$&<&$W"H3&5o$&%p,:F*)67:3&2v)��R3D%:)6'*)Yz{"*)8'�3&7R/B$W5;5M$�>�7+I



� � ��� ��������� � �
	
	���
���	�������������
�����������������	�� �&�8i

�������	��
���
���������� � �
W�% ! �	5(W�% ! $�=@����5VU&W�UYX���=@�Y5VU&W�UYXU�
0 ! �6�.0 ! 3_� $/= � 5VU&W�UYX 8 8: 5VUdW�UYX
3/��1 � $/= � ��5VU&W�UYX�� 5VU&W�UYXS�
3/��1 � ;.�.1 $/=<�8� =�5VUdW�UYXU�
1 �/% ! $d>�}�;	1b;
$�= � > 2

�PW�% ! �'�/% ! �	;�1b;��;> ;�1b;3/ c ~ �'�/% ! �.� -��5(W�% ! �'�/% ! �	;�1b;��7> ;�1b;3/ c � �'�/% ! �.�1 ;�1b;
$�= � >|}y�/% ! $&> 2
��0 ! �o��;�1b;��t� �/% ! > W�% ! �'�/% ! �	;	1b;�� -� 1 ;�1 $&> 2�W|% ! ��;	1+�	;	1b;��;9 W�% ! ��;�1��	�d�/% ! � �.�.�7-��0 ! 3_�o��;�1b;��m� �/% ! > 5(W|% ! �'�/% ! �	;�1b;��0-� 1 ;�1 $&> 2i5�W�% ! ��;	1��	;�1b;��7- � ��;�1:�)� ;�1P��1µ��l<p 9 W�% ! ��;�1��	�d�/% ! � �.�.�1 ; � �	; � $&> 2 3/�	1 � ��; � �	; � � >���; � 56 c ~ ��; � �;- ; � 56 c ~ ��; � ��-� ��0 ! �{����; � �	; � � �.�<� ;�1P��1µ��W�n�{t�1 ;�;_�.1 $�= � > 2�3���1 � ;_�.1+��;�;_�.1:��>� 1 ; � �	; � $�;+;.�.1 	R; � �� ; � 2�3���1 � ��; � �	; � �.�

�*%:$W2 � )+/�I+*_I;�DI�i_=K>?)�E+3&"r7:F*$h> ,:F*)n/B$W5;5M$h>|9;"*< $
����
 � 
�� ��
���
 ��� ��� ����� W|% 
 ;.�_1x3­" 3/�	1 � 3 �d3/%��/0m;	1P��1µ��; � ;x��3�;�; � 	.0 ��� %#;	3�4�� ! 3/%������$(�­��1��-3/%��
1 ;�1P��1µ�	;
$�= � 5VU&W�UYX 	(3���1 � ;_�.1+��;�1P��1µ��;�� 2

� ! 3/%²"�$/= � 5@UdW�UYX@2 ! 3/% ����$&�'��1��«3/%N���­3_3�1+� ! 3/%_"N�;-v;�1P��1µ��;./ ! 3/%_"

z��­3²3­"
� ! 3/% ����$(�­��1��«3/%�%:)87.,.%(9;EY,:7U>�FH9qE(F 7:,:3D,.)87vEY$�`H5;'@j[)t3�OK3D%:,U$&/�9M,U$W"H5MLX>�9M,:F%()87.O[)8EY,V,.$ B w Jx7.,:3D,.)87+= � ��;	1P��1µ�D�<� ;�1P��1µ��l<p 9���� c ��;�1P��1µ� ��� ! 3�%_"k�<� �D=K,:FK9;7V9;7
3&5;>?3hL_7|7:3D,:9;7#zK)8'T/B$&%V$&%:,:FH$&<&$W"H3&5�7.,:3D,.)878I

�*%:$W2 � )+/�I+*_I;�DIg*_=KOK%:$&O[$W7:9M,:9M$W"H7�*_I;�DI f J�*_I;�DI;� �T/B$W5;5M$�>
$

����
 � 
�� ��
���
 ��� ��� ����� j@3�%�; � , �	��;�1<� 0 ! �o��; � �	; � �;-v;�1 �� ; � �<1 � �	%
� � ;��
$ c ��;�1:�32i; � 6 c ~ ��;��&�
�

z��­3²3­"
�6�H%:$W2 ;	1�� 0 ! �{��; � �	; � �G=[9M,V/B$W5;5M$�>�7Vj_L�'*)Yz{"K9M,:9M$W"-$&/�0 ! �t,:FH3D,q; � 6 c(~ ��;�1:�GI
!*9;"HEY)u;�1 �� ; � =H,:F*)8" ; � 6 c � ��;�1:�`3&"H'�,:F*)n%:)87 `K5M,`/1$W5;5;$h>�7�/B%:$W2 F %:$&O�I�*_I;�DI��_I



� � ��� ��������� � �
	
	���
���	�������������
�����������������	�� �&�Y�

� )UE+3&"�3&5;7:$47:F*$�> ,:F*)d/B$W5;5M$h>|9;"*< $
����
 � 
�� ��
���
 ��� ��� � � � � "G� �/% ,�� �/� ��$(%6� �	0 ��1µ� , ;	1P��1µ��; � � ! � � 0 , 3­"��?� ;�$(%6� �	0 ��1µ� ,
1P3 � �

1 � � � $&> 	_� 56 c ~ � � �7- � 56 c ~ � ��� 2� 1 ;
$ c&~ � ���32i; 56 c(~ � � �;- � 56 c&~ ��;��.�

z��­3²3­"
� e F*)dOH%:$_$&/�9;7�9;5;5a`H7:,.%(3D,.)8't>�9M,:F-��9M<*I�*_I��_I

p

s

q

���

���

��9M<�`*%:)�*_I�� $<hg"�9;5q5a`H7.,.%(3D,:9;$W"�$&/~,:F*)nOK%:$P$&/~$&/ F %:$&O�I�*_I;�DI�\

��/t;��k�~=K,:F*)d%:)87 `H5;,?/B$W5;5M$�>�7�/B%:$W2�,:F*)n3&7(7 `H2vOH,:9;$W"T$&/~,:FH)dOH%:$&O[$W7:9M,:9M$W"�I
�?$W"H7:9;'H)+%�; 6 c � � ���G=<; 6 c&~ � � �GI���/y;o� � ,:F*)8" � 6 c � � ���dEY$W"�,.%(3&'K9;EY,:9;"*<,:FH)�3&7:7 `H2	OH,:9M$W"�$&/d,:F*)�OH%:$&O[$W7:9M,:9M$W"�I e F&`H7+=�; 6 c�� � � �v3&"H'�j_L F %($&O�I�*_I;�DI��_=

� � ; � � �(�/� �	%�1Y��;��G=t; � 6 c&~ � � �G=V; � 6 c � ���+}�jPL�3&7(7 `H2vOH,:9;$W"�$&/p,:F*)ZOH%:$&O[$W7:9M,:9M$W"�=
; � ��k�~=HEY$W"K7.)8�d`H)8"�,:5ML&=G; � 6 c�� � ���GIe %:)83D,:9q"*<u; � 7:9;2	9;5q3D%(5MLg,.$q;�3Dj[$hl&)&=W>?)`<&)+,N,:FH3D,�; � 6 c � � ���7-v; � 6 c � � � ��3&"H'
� � ; � �k�(�/� �	%�1Y��; � �GI e FH9;7~7.)8�&`*)8"HEY)`$&/�;��{9;7�j[$�`H"H'*)8'UjPLx�t7:9;"HEY) 1 � 2�;�� 6 c � � ���3&"K' ; � 6 c ��; � � � �GI e FH9;7�5M)83&'H7y`H7`,.$�3vEY$W"P,.%(3&'H9;EY,:9;$W"�3&7�,:F*)�,.%:)+)�9;7?z{"K9M,.)&I

�?$W"H7:9;'H)+%q; 6 c � � ���G= � 6 c&~ ��;��GIo
?Lr,.%G3&"H7:9M,:9Ml^9M,�L�$&/ c&~ �B$&j_l_9M$�`K7d/1%($W2 9M,:7
'H)Yz{"H9M,:9M$W"o�G= � 6 c ~ � ���R�!3	EY$W"�,.%G3&'H9;EY,:9M$W"kI
����
 � 
�� ��
���
 ��� ��� ���
	 � j@3/%�; � , �.��;	1�� 0 ! �o��; � �	; � � �|1 � �.% � "�; � �� ;	1.- ; � �� ;�1
1 � �	% � � ; � �	;�� $ c ��;	1:�q;+$ !�� 1 � ��1m; � 6 c(~ ��; � � - ; � 6 c(~ ��;
�G�(- ; � �� ;
� ��U � � ; � ;�b0b0 $&;�1-�'��1µ� , � %��7� � � � � ���

z��­3²3­"
� � )+,y;	1)� 0 ! �{��; � �	; � �GI}�H%:$W2 F %:$&O�I�*_I;�DI f =����7;��R�	;�� $ c ��;	1.� 2�; � 6 c ~ ��;�� �;-
; � 6 c&~ ��;
� �GI e FH)69q"*)8�d`K3&5;9M,xL ;����� ;��V9q7�/1%($W2�,:F*)�'*)Yz{"K9M,:9M$W"t$&/m0 ! �HI



� � ��� ��������� � �
	
	���
���	�������������
�����������������	�� �&�8�

0 ! �o��; � �	; � �
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; � ; �
��9M<�`*%:)�*_Ig* $�h|"�9q5;5a`H7.,.%G3D,:9M$W"t$&/�,:F*)�OH%:$_$&/�$&/ F %:$&O�I�*_I;�DI;� �43&"H' F %:$&O�I�*_I;�DI;�&�

����
 � 
�� ��
���
 ��� ��� ������� 3/�	1 � �(3�;+;.�	;�;.�	;q1 � �t".3/0b0¦3 ���b% �q�M�­3+�6�	�	1��«�	;��
1 ; $(> 2

�
3/�	1 � ��;/�	;��1 ; � �	; � $&>:2�3/�	1 � ��; � �	; � � >e3/��1 � ��; � �	; � �1 ; � �	; � $&>:2�3/�	1 � ��; � �	; � �;9�� 1 ;+$�	
$ c ~ ��; � �42 3/��1 � ��;+$�	��	; � �.�

z��­3²3­"
� e F*)6zK%(7.,`,�>p$t'H9M%:)8EY,:5ML�/1$W5q5M$h> /B%:$W2�,:FH)n'*)Yz{"H9M,:9;$W"�$&/E3/�	1 � I�?$W"H7:9;'H)+% �/% , ��0 ! �o����; � �	; � � �G=6,:F*)8"k=g/1%($W2 'H)Yz{"H9M,:9M$W"K74$&/o0 ! ��3&"H' 3���1 � =� �'�/% , ��� ;�1P��1µ��W�n�{�=m; � 6 c&~ �'�/% , � - ; � 6 c&~ �'��% , � - ; � 56 c(~ ��; � � - ; � 56
c ~ ��; � �G=^/1%($W2�>�FH9qE(F	/B$W5;5M$�>�7},:FK3D,E; � �� �/% , -#; � �� �/% , I e F&`H7+=Wj_L F %:$&O�I�*_I;�DI;� �^=
��;����	;
� $ c �'��% , � 2 ; � 6 c&~ ��;�� �;-v; � 6 c&~ ��;
�G�;-v;�� �� ;��8I

W�% ! �'��% , �	��;+$�	��	; � � �?9q7?7(3D,:9;7#zK)8'T/B$&%V3&5;5�;+$�	 6 c � ��; � �Rj_Lt'H)Yz{"H9M,:9M$W"�$&/VW|% ! I
� )-"*$�>�7:F*$h>�,:FH3D, �/% , 9;7U,:F*)T5M$h>?)87.,v3&"HEY)87.,.$&%v$&/�,:F*)82 /1%:$W2m,:F*)TEY$W"�,.%G3D%:L&I
�`$W"H7:9;'*)+%�,:F*)45M$�>p)+%S$W"*) 0�=~7�`HE(Fa,:FH3D,�W|% ! ��0��	��;+$�	��	; � � �.- 0 6 c � �'��% , �G=N,:F*)8"
��;�1�$ c �'�/% , � 290 6 c ~ ��;�1:�T� F %:$&O�I+*_I;�DI��W�+}|7:9q"HEY) 1 ;

�

$ c �'�/% , � % ��;��.� 2#;
�

56
c(~ ��;�� � - ;�� 56 c&~ ��;

�

�G=k,:F*)8"CjPL F %:$&O�I�*_I;�DI�\->p)Z<&)+,6,:FH3D,�; � 56 c&~ ��;
�

�GI e Fd`K7|/B$&%
3&5q5�,:FH$W7.)�;

�

=@; � 56 c ~ ��;
�

�g3&"H'XEY$W"H7:)8�d`*)8"P,:5MLC9M,6$W"H5ML�FH3&76,.$-j[)�0 6 c ~ ��;
� �GIu
pL
F %:$&O�I�*_I;�DI�\_= 1 ;�$�	 $ c(~ ��; � � 29;+$�	 6 c(~ ��;��D� - ;+$�	�56 c&~ ��;
� �GI � )�<&)+,	,:FK3D, 0
E+3&"K"*$&,Vj[)n3&"�3&"HEY)87.,.$&%|$&/�;+$�	n3&"K'-3&7�3v%:)87�`H5M,+=��/% , � 0 ! �{��;�$�	��	; � �GI
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��"�,:F*)-/B$W5;5M$�>�9;"*<*=�,:F*)-,.)+%(2 �'3/$�1µ��9;7f`H7.)8'�/B$&%	7.)+,:7Z$&/|7.,:3D,.)8749;"�,:F*)-7.,:3D,.)
FK9M)+%(3D%(EGF�L&=H)+l&)+%(Lt,�>p$4$&/~,:FH)82�%:)85;3D,.)8'�>�9M,:F c � I
�������	��
���
������������ � � pE3/$�1µ�
�­3/$�1µ� $d> �i> 8 8: 565Y�.1
1 �­3²3�1b;�1P��1µ�R�	;�$&> 	R; 6 c ~ ���­3_3�1b;�1P��1µ�D� 2

;�� �'3_3�1b;	1P��1µ�.9��'3/$�1µ�_���­3²3�1b;�1P��1µ�R�	;��E� ���'3_3�1b;	1P��1µ��� -
; �� �'3_3�1b;	1P��1µ�.9��'3/$�1µ�_���­3²3�1b;�1P��1µ�R�	;��E� �'3/$�1µ�_���­3²3�1b;�1P��1µ�R���(���'�.%�18��;��:�;Ai��;/�

�H%:$W2 ,:F*)n'H)Yz{"H9M,:9M$W"t$&/ ! 3�% ����$(�'��1��«3/%�=o>?)n<&)+,V,:FH3D,
1 ! 3/%_"�$/= � > 	 ! 3/% ����$(�­��1��«3/%N���­3²3�1�� ! 3/%_"N� 2d� 1 ;
$ ! 3/%²"D2x�­3/$�1µ�_���'3_3�1��	;��(/ ! 3/%_"��

�?$W"H7:9;'H)+%}3d7.)+,}$&/k7.,:3D,.)87�;	1P��1µ��;g7 `HE(F	,:FH3D,},:F*)+%:)V9q7N3nEY$W"^zK<�`*%G3D,:9M$W"v,.$n>�FK9;E(F
3&5q5H$&/�,:F*)82�j[)85M$W"*<*IV��,p2	3hL4j[)�,:FK3D,p,:F*)+%()g9;7?3S"d`H2Uj[)+%R$&/�7�`HE(FtEY$W"^zK<�`*%G3D,:9M$W"H7.}
9;,	9;7	9;"P,.)+%:)87.,:9;"H<Q,.$@z{"H'0$�`H,	>�FH9;EGF�7.,:3D,.)87�$&/q;	1P��1µ��;C3&EY, `H3&5;5ML�'*)+,.)+%(249;"*)T,:F*)
7:)+,�$&/NO[$W7:7:9Mj{5M)dEY$W"^zK<�`*%(3D,:9;$W"H7�3&"H'r/B$&%�,:F*$W7.)S7.,:3D,.)87+=[>�FH9qE(F�j[)85M$W"H<v,.$t3�7:9;"*<W5M)
EY$W"*zK<�`*%(3D,:9M$W"A$W"H5ML&=R,.%(La,.$ EY$W"K7.,.%�`HEY,	,:FH)�7:2	3&5;5M)87:,	7 `*jK7.)+,v$&/g,:F*)82 `K"H9;�&`*)85ML
'H)+,.)+%(2	9;"H9q"*<Q,:F*)XEY$W"^zK<�`*%(3D,:9;$W"kI � 9M,:FA,:FH3D,T9;"�2	9;"H'k=�3a<W9Ml&)8"u7.)+,�$&/n7:,:3D,.)87
EY$�`K5;'�j[)�2	9;"H9q2	9;7.)8'�>�9M,:FH$�`*,	E(FH3&"H<&)87�9;"A,:F*)�7.)+,�$&/gO[$W7:7(9MjK5M)TEY$W"^zK<�`*%G3D,:9M$W"H7
EY$W"P,:3&9;"H9q"*<	9M,+I e F*)n3Dj[$�l&)U�&`*)87.,:9M$W"H7�3D%()�3&"H7.>?)+%:)8'�9;"T,:FH)n/1$W5q5M$h>�9q"*<U,:FH)+$&%:)82-I
��� ��
������ � ������� ��� ��3/�o� ;_�.1�3'"f;�1P��1µ�	; � %T������0 � , ! 3/% ����$(�­��1��-3/%�� �t� ! �/%s1-� 

1P3 , ���)%M� ��; ;�4��/0 0�� ;�$�	�;.�_1u3'"�1 � �	4 "+�'3/4 � � � !�� 1 � ��1 ! 3�% ����$(�'��1��«3/% ! ��% 	+�
� � ! 3/%�;	1-�+$ ! 1µ� , �E��;m�(3�;+; � 		0a� ��U � �t".3/0b0¦3���� % ��;+$�	�;_�.1;� ;)"�$&�	1 � �.� ! 3/%6; � , �	� � , �

��;
$�;	1P��1µ��; 	 c � ��;h���i;�1P��1µ��;�� �q�
U � �V"�$&% ! 1��«3/%�� � , $ ! �b% � � �����/�.% ;.�_1)3­"�;�1P��1µ�	; � ; ! �/0 0a� ,	��

����

�������
��� �mX��/�.� 
��(��� �
3'"�;�1P��1µ��; � % 1 � �u;.�.1E3 	.1P� �b%M� , ��;u��� ��;�$(021E3­"f�/% �+�R��0 � ! ��1��-3/%s3­"�1 � �f1-� ���.�'� , $ ! � ,
"�$(% ! 1��«3/%?� ;�3���1 � ��5�1P��1µ�	;.�b% 1 � � ;�;_�.1t���'� 	���; � ! �
1-�'�+�	� � , $ ! � , $(5657�.1 8 8: 5657�.1
1 ;�1P��1µ�	; $/= � > 2 1-� ���.�'� , $ ! � , ��;�1P��1µ�	;h�y�

��; $(;	1P��1µ��; 	 c � ��;h���i;�1P��1µ��;|� �q�
1 ! 3/%²" $�= � > 	 ! 3/% ����$(�­��1��-3/%N���'3_3�1�� ! 3/%²"N� 2� � 	¦1-� ���	� � , $ ! � , ! 3/%²" 	 �)� ��;�1P��1µ� ��Wx5(�/j��4-s3���1 � ;_�.1+�­1-� ���	� � , $ ! � , ! 3/%_"��

n�3�1µ�u1 � ��1����'�u%M3�1 ! 0¦��� 4 �b% ��1 � ��1m1-� ���	� � , $ ! � , �M�­3 , $ ! ��;�1 � ��;+4��/0b0 �	;�1t;.�_1 �

z��­3²3­"
� � )�jo)+<W9q"T>�9M,:F-3�� `H7.,:9wzoE+3D,:9M$W"T$&/�,:F*)n'*)Yz{"H9;,:9M$W"t$&/m1-� ���.�'� , $ ! � , I
29
?L4'*)Yz{"H9;,:9M$W"	$&/�3SEY$W"^zK<�`H%(3D,:9M$W"k=^9M/�3&" h � � Jx7.,:3D,.)n9;7?9;"�3SEY$W"^zK<�`H%(3D,:9M$W"k=
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,:F*)8"43&5q5*9M,:7}7 `*j{7.,:3D,.)87R3D%:)&I@��/[3&"�LvE(FK9;5;'Z$&/k3&"�L	7�`*jK7.,:3D,.)V$&/[3&"�h � � Jx7:,:3D,.)
9;7V9;"T,:FH)nEY$W"^zK<�`*%(3D,:9;$W"k=*,:F*)�h ��� Jx7.,:3D,.)Z9;7�3&"H'�3&5;5k9M,:7V7 `HjK7.,:3D,.)87+I

20�*$&%CB w Jx7.,:3D,.)87+=*$W"*)63&"H'�$W"H5MLv$W"*)g$&/�9M,:7`7 `*j{7.,:3D,.)87`E+3&"�j[)|)8"�,.)+%:)8'�I?�?$W"^J
7:9;'*)+%�; $6>�7 `KE(Fr,:FH3D, � ��;���� ;	1P��1µ��l<pUI���/N,:F*)+%:)S9;7�3�7 `*jK7:,:3D,.)�; � $&/m;U9;"
3�EY$W"^z{<�`*%(3D,:9M$W" ! 3/%_"~=�,:FH)8"QjPL F %:$&O�I�*_I;�DI��_=<� � ;�� 6 c ��;��D2 ; � 6 c&~ ��;�� �9;2vOK5;L_9;"H<4,:FH3D,�3&5q5N7.,:3D,.)87�3Dj[$hl&) ; � `*OQ,.$�,:FH)v%:$P$&,t��9 I�)&I �­3�$(1µ�_���'3_3�1��	; � �.�
3D%:)T9;"@,:F*)tEY$W"^zK<�`*%G3D,:9M$W"kIr�?$W"H7:)8�d`*)8"P,:5ML&=�,:F*)+%:)t9;7�2	$&%:)�,:FK3&" $W"*)tEY$W"^J
zK<�`*%(3D,:9;$W"TOo$W7(7:9MjK5M)g/B$&%�3	7.)+,�$&/N7.,:3D,.)87|9M/�,:F*)+%()�3D%:)n7.$W2v) B w Jx7.,:3D,.)87|9;"-9M,
7 `HEGF-,:FH3D,�"*$	7:,:3D,.)87�j[)85M$�> ,:F*)82 3D%:)�)8"�,.)+%:)8'�I

!_,:3D,.)87t>�FH9;EGFA3D%:)v1-� ���.�'� , $ ! � , 3D%:)#3/�	1 � $Q,:F*)+LA3D%:)r"H$&,4%:)85;3D,.)8'�jPL c(~ j_LEY$W"K7.,.%�`HEY,:9M$W"�3&"H'�FH3hl&)n,:F*)89M%x0 ! �t$&/~,xL_O[)f;�1P��1µ�+W�n�{�3&7�$&,:F*)+%:>�9q7.)6,:F*)+%:)n>?$�`H5;'
j[)n"*$vlD3&5;9;'-EY$W"*zK<�`*%(3D,:9M$W"-EY$W"P,:3&9;"H9q"*<v,:F*)82-I

!_,:3D,.)87�>�FK9;E(Fd3D%:)�1-�'�+�	� � , $ ! � , 3D%:)NjK3&7:9;E%$k/B$&%�3�7:)+,�$&/*7.,:3D,.)87�'*)Yzo"H9;"*<�3E`H"K9;�d`H)
EY$W"*zK<�`*%(3D,:9M$W"�={3&5;5	B w Jx7.,:3D,.)8769;"r9M,�FH3hl&)U$W"*)U$&/N,:F*)89M%g7 `*jK7.,:3D,.)87�)8"�,.)+%()8'kIE��/~>?)
EY$W"K7:9;'*)+%63&" h � � Jx7.,:3D,.)v)8"�,.)+%()8'k=k,:F*)8"r$W"*)vE(FH9;5q'�$&/R3&5;5~7 `*j{7.,:3D,.)87g$&/R9M,67:F*$�`H5;'
j[)	)8"P,.)+%:)8'kI � )87:EY)8"H'K9;"*<-/B%:$W2 ,:F*)�%:$_$&,�7.,:3D,.)&=N>?)	<&)+,U,:FK3D,U7 `HEGF 5M$�>p)87:,#Jx5M)+l&)85
7:,:3D,.)87�3D%:)nj{3&7:9;E6$W"*)87+I
� $�> >?)�7:F*$�>m,:FH3D,C,:F*)�%:)8'6`HEY)8' 7.)+,X$&/	7.,:3D,.)87Q'*)Yzo"*)87r3uEY$W"^zK<�`H%(3D,:9M$W"

`K"H9;�&`*)85ML&I)hg7:7 `H2v)d,:FK3D,�,:F*)+%:)U9;7V2v$&%:)�,:FH3&"-$W"*)SEY$W"^zK<�`*%(3D,:9;$W"->�9M,:F-,:FH)n<W9Ml&)8"
7:)+,�$&/djK3&7(9;E�7.,:3D,.)87+I � )Q'*)8"*$&,.) ;	1P��1µ��;X,.$�jo)�,:F*)rEY$W"H7(9;'*)+%:)8'�7.)+,�$&/n7:,:3D,.)87+=
! 3/%_" ��� � � ��,:FH)�EY$W"^zK<�`*%G3D,:9M$W"-9M,�>`3&7�EY$W"H7.,.%+`HEY,.)8'�/B%:$W2
��;	1P��1µ��; �e1-� ���	� � , $ ! � , � ! 3/%_" ��� � � �.�t3&"H' ! 3/%²"����	� � 7:$W2v)@'H9ws[)+%:)8"P,TEY$W"*zK<�`*%(3 J
,:9;$W"k=n7 `HEGF ,:FH3D, ! 3/%_" ��� � � �� ! 3�%_" ���	� - ;�1P��1µ�	; / ! 3/%_" ���
� I
�­3²3�1�7.,:3D,.)a>�9;5;5
j[)TEY$W"�,:3&9q"*)8'�9;"ajo$&,:F�$&/ ! 3/%_" ��� � � 3&"H' ! 3/%_" ���
� jPLa'*)Yz{"H9M,:9;$W" $&/�3QEY$W"*zK<�`*%(3 J
,:9;$W"0� � )+/�I+*_I;�DI�iW�GI � )Z,:F*)8"X'*)87:EY)8"K'r/B%:$W2
�'3_3�1 =�/B$W5;5M$h>|9;"*<47.,:3D,.)87n>�FH9;EGF�3D%:)v9;"
! 3/%_" ��� � � � ! 3/%²" ���	� `H"P,:9;5k>?)nz{"K'�34"H$W"^J�jK3&7:9;E�7.,:3D,.)�;�$ ! 3/%_" ��� � � � ! 3�%_" ���	� 7 `KE(F,:FK3D, c ��;�� � ! 3/%_" ��� � � �� c ��;�� � ! 3/%²"����	�RI !(`HEGF	3n7.,:3D,.)q;�FH3&7},.$�)	�^9;7:,R3&7}$&,:F*)+%(>�9;7.)
! 3/%_" ��� � � � ! 3/%_" ���
� I � $&%()+$hl&)+%8=y;TFH3&7S,.$Cj[)�3&" B w Jx7:,:3D,.)T3&7ZEY$W"H"H)8EY,.$&%(7v3D%:)
"H$&,gEY$W"P,:3&9;"*)8'Q9;"CEY$W"^zK<�`H%(3D,:9M$W"H7+=ojK3&7:9qEU7.,:3D,.)87�'*$t"H$&,gFH3hl&)	7 `*jK7:,:3D,.)87g3&"K'r/B$&%
3&" h � � Jx7:,:3D,.)&= c ��;���� ! 3/%_" ��� � � � c ��;���� ! 3/%_" ���
� � c ��;h�GI�h|7�;d9;7`3&" B w Jx7.,:3D,.)&=
,:FH)+%:)r3D%:)C7.,:3D,.)87i; � �	; � $ c ��;�� 2s; � �� ; � =V7 `HE(F�,:FH3D,i; � 6 ! 3/%_" ��� � � � c ��;�� -
; � 6 ! 3/%_"����	� � c ��;h�t7(9;"HEY)�$W"K5ML�307:9;"*<W5;)r7 `*j{7.,:3D,.)X$&/�3&" B w Jx7.,:3D,.)@2438L�j[)
9q"HE+5a`H'*)8'X9;" 3�EY$W"^zK<�`H%(3D,:9M$W"kI !_)+,:7 c�� ��;�� � ! 3/%_" ��� � � 3&"H' c � ��;�� � ! 3/%²" ���	� 3D%:)
j[$&,:FA"H$W"^J�)82vOH,�L ��'6`*)�,.$k; � 3&"H' ; � �v3&"K'A"*$W"^Jx9;"P,.)+%(7.)8EY,:9q"*<@/B%:$W2�'*)Yzo"H9M,:9M$W"H7
$&/V3CEY$W"^zK<�`H%(3D,:9M$W" 3&"K'a3r7.,:3D,.)�,.%()+)X� � )+/�I�*_I;�DI;�h�GI ��,S2v)83&"H7U,:FH3D, 1-� ���.�'� , $ ! � ,/-`H"HEY,:9;$W"k=*3DOHOK5;9M)8'T,.$ ! 3/%_" ���	� FH3&7�,.$49;"KE+5a`H'*)6)89M,:F*)+%�; � $&%�3	7:,:3D,.)�j[)85M$h> 9M,+=K9 I�)&I
c ~ ��; � � �#1-� ���.�'� , $ ! � , � ! 3/%_" ���
� � �� �SI h`,U,:F*)T7:3&2v)�,:9;2v)&=}7:9q"HEY) ; � 56 ! 3/%_" ��� � � =c(~ ��; � � � ! 3/%²" ���	� � � 3&"H'@EY$W"H7:)8�d`*)8"P,:5ML c&~ ��; � ���#1-� ���.�'� , $ ! � , � ! 3/%_" ��� � � �x� �S=
>|FH9;E(Fv9q2vOK5;9M)87~,:FH3D,R,:F*)�,x>?$UEY$W"^z{<�`*%(3D,:9M$W"H7RE+3&"H"*$&,}j[)�%:)8'6`KEY)8'Z,.$�,:F*)V7:3&2	)�7.)+,
$&/~jK3&7:9qEd7.,:3D,.)87+I
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e F*)	'*)87:EY%(9;OH,:9M$W"X$&/�'H3D,:3-$&/�7.,:3D,.)8EGFH3D%:,:7Sj[)85M$h>�>`3&7�'H)+l&)85M$&O[)8'QjPLX,:F*)�3�`*,:F*$&%
,.$Z2	9;249;E`,:FH3D,R$&/�"|Jx2	3&EGFH9;"*)87+I@��,R)	�^OK5;9qE+9M,:5MLU2	$_'*)85q7}j[$&,:F	O[)+%(7:9q7.,.)8"�,p3&"H'	)+l&)8"P,
lD3D%(9;3Dj{5M)87+I

e %(3&"K7:9M,:9M$W"H7d3D%()�3&EY,:9MlD3D,.)8' j_LQ7.$W2v)49q"*O�`*,d3&"H'a2	3&"H9MO�`K5;3D,.)Zl 3D%(9q3DjK5M)87d$&/�3
7:,:3D,.)8E(FH3D%:,+I �#"*O�`H,63&"K'@$�`*,.O�`H,�3D%:)4EY$W"H7(9;'*)+%:)8'Q,.$rj[)v$&/?,�LPO[)9j���W�n$#<X 3&"H'
9q"�,.)+%("K3&5k'H3D,:3S� {yW�UdWnI e FH9;7E{�W�UdW�EY$W"H7:9;7.,:7V$&/�lD3D%(9;3DjK5;)87`$&/�j[$&,:F-O[)+%(7:9q7.,.)8"�,
3&"K'd)+l&)8"�,~,xL_O[)87.}Gj���W�n�#<XA9q7k)87:7.)8"P,:9;3&5;5ML63&"n)+l&)8"P,~>�FH9;EGFd)	�_OK%:)87:7.)87�E(FH3&"*<&)87�,.$
,:FH)82-I e FH9;7p"*$&,:3D,:9M$W"t9;7}OK3D%(,:9;E.`H5;3D%(5;Lq`H7.)+/-`H5K>�F*)8"	>?)�,.%(Lv,.$U)	�^OH%:)87:7Rj[)8FH38l^9M$�`*%
$&/N2u`H5M,:9MO{5M)|,.%G3&"H7:9M,:9M$W"K7�,:3Dy&)8"r9q"T,:F*)�7:3&2v)U7.,.)+O�I � `*)U,.$47.,.)+OC7.)82	3&"P,:9;E+7+=H,:F*)+L
FK38l&)n,.$v$&O[)+%(3D,.)d$W"T$&%(9;<W9;"H3&5['H3D,:3v3&"H'T,:F*)d2v$^'H9wzoE+3D,:9M$W"H7`2	3&'*)6j_Lt3&5;5o$&/~,:F*)82
3D%()�EY$W2UjK9;"*)8'kI�h|/B,.)+%Z3&"�3DOHOK5q9;E+3D,:9M$W"Q$&/�,:F*)TEY$W2UjK9;"*)8'aE(FH3&"*<&)87S,.$X'H3D,:3^=�,:F*)
%()87 `H5M,�j[)8EY$W2v)87}3&"Z$&%(9;<W9;"H3&5^'H3D,:3d/B$&%},:F*)V"*)	�^,}7.,.)+O�IN�*$&%R,:FH9;7�%:)83&7.$W"�=W/b`K"HEY,:9M$W"H3&5
EY$W2	Oo$W7(9M,:9M$W"�$&/6j[)8FH38l^9M$�`*%v$&/6,.%(3&"K7:9M,:9M$W"H74E+3&"H"*$&,	j[) `H7:)8'kIT�#"A>�FH3D,4/1$W5;5;$h>�7
>?)�7(F*$h> � e FkI�*_I�i_I;� ����,:FH3D,U,:F*)4j[)8FH3hl_9M$�`H%n$&/V3�7.,:3D,.)8EGFH3D%:,f`H"H'H)+%n$�`*%S,.)87.,:9;"*<
3&7(7 `H2vOH,:9;$W"H7�9;7`,:F*)�7(3&2v)n3&7V,:FH3D,�$&/~7.$W2	)%"�Jx243&E(FH9;"H)&I
Z 5�zYWfj�X|]
5�zYWfj�X 9;7`,:FH)�EY$W2�j{9;"*)8'-'H3D,:3�7.OK3&EY)d$&/N9;"P,.)+%("H3&5k'H3D,:3	3&"K'�E(FH3&"H<&)87+I

�*$&%p3&"PLU<W9;l&)8"	7.,:3D,.)8E(FK3D%:,+=P>?)VE+3&"4'H)Yz{"*)`,:F*)87.)V7.)+,:78I��H$&%R)	�*3&2vOK5M)&=�EY$W"K7:9;'*)+%
3t7.,:3D,.)8EGFH3D%:,d>�9M,:F�,:F*)S/1$W5;5;$h>�9;"H<4'H3D,:3^=kEY$W"H7:9;7:,:9;"*<	$&/},�>p$TlD3D%(9;3DjK5;)87+=KO[)+%(7:9q7.,.)8"�,
3&"K'-)+l&)8"�,|$W"*)&=
5(zYWfj�X'& �)(+*-, � �+{yW�U&W.& �/(0*-, � �Rj���W�n�#<X'& �)(+*-, � $
1)�Y5(zYWfj�X'& �/(+*!, �
0 �.%3254�67408:9<;�=?> @�$�A
{yW�U&W & �/(0*-, � �BA � �<A8Ai�DC & �)(+*-, � � �j���W�n$#<X & �/(0*-, � � �<A ���DC & �/(+*!, � � � AX���DC & �/(0*-, � � � Ap�0 �.%3254�674 8:9<;�=?> @ ��]
>|F*)+%:)
C & �/(+*!, � $�ECF& �/(+*!, � $�E �GE
C & �/(+*!, � 56 AC & �/(+*!, � � �
C & �/(0*-, � �7C & �)(+*-, � �
3&"K'
5�zYWfj�X & �/(0*-, � �����<A8Ai�DC & �/(0*-, � � � � �<A8Ai�DC & �/(0*-, � � �
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"H$&,+=&,:F*)+LU5M$W7:)p,:F*)89;%�lD3&5a`*)87�9;"U,:F*)?/1$W5;5;$h>�9;"H<|7.,.)+O�I � $&,.)�,:FH3D,N9M/H367.,:3D,.)8E(FH3D%(,}7.)+,:7
3	l 3&5a`H)n3&"H'-)8"Pl_9M%($W"H2v)8"P,V,:F*)8"-$�l&)+%:%(9;'*)87|9M,+=H,:FH9q7�9;7V"*$&,�34E+3&7.)�$&/�%(3&E+9;"H<	7:9;"HEY)
)8"Pl^9M%:$W"H2v)8"P,V2	3Dy&)87|9M,:7VE(FK3&"*<&)87�3D/B,.)+%�,:F*)U7.,:3D,.)8E(FH3D%(,|EY$W2vOK5;)+,.)87�9M,:7VEGFH3&"*<&)87+I
� )t'*$r"*$&,UFH3hl&)4,.$C'H9ws[)+%:)8"�,:9q3D,.)4j[)+,x>?)+)8" $&%G'H9;"H3D%:Lrl 3D%G9;3DjK5M)87n3&"K'@)+l&)8"P,:7

7(9;"HEY)nE(FK3&"*<&)87�E+3&"�jo)d3DOHO{5;9M)8'T,.$	j[$&,:FT$&/�,:F*)82 9;"T,:FH)�7:3&2v)n>`38L&I
j���W�n$#<X 9q7U2v)83&"P,Z,.$rj[)�`H7.)8'a/1$&%v3C2v$^'H9wz{E+3D,:9M$W" $&/|3C7:9;"*<W5;)4lD3D%(9;3DjK5M)�}

2u`H5M,:9;OK5M)dE(FH3&"H<&)87|3D%:)S7 `*OHO[$W7.)8'�,.$4j[)�9;"�3�7.)+,�$&/NEGFH3&"*<&)87+=�j�57�.1 I � $�E(FK3&"*<&)87
2	)83&"�3&"�)82vOK,xLT7.)+,V$&/NE(FH3&"H<&)87+I
Z 5�zYWfj�X|]

{yW�U&Wx�Rj���W�n$#<X�$�1 � 5(zYWfj�X

C $�5(zYWfj�X
j�57�.1<���k= j���W�n$#<X
j�57�.1b57�_1<���k=?� = j���W�n$#<XS�
�*$&%�)	�^3&2	OK5M)&=^)8"�l^9M%:$W"K2v)8"�,�� 7�EGFH3&"*<&)87�EY$�`H5q'�j[)q�P� i&�7C & �/(0*-, � �+�h�
C & �)(+*-, � ��*W���>|FH9;E(F 2v)83&"H7�7:)+,.,:9;"*<�,:F*)�O[)+%(7:9;7.,.)8"P,dlD3D%(9;3DjK5M)v,.$Xi�3&"H'@<&)8"*)+%(3D,:9;"*<r,:F*)	)+l&)8"P,

>|9M,:FT,:F*)nlD3&5a`*)6$&/)*_I
�*$&%-3&"�LA<W9;l&)8"u7:,:3D,.)8E(FH3D%:,+=69M,t9;74O[$W7:7(9MjK5M)-,.$�'*)Yz{"H)�z{5M,.)+%G9;"*<*=`%(3&E+9;"*<�3&"H'

2	$_'H9Mz{E+3D,:9M$W"H7v$&/U'H3D,:3@/B$&%tEGFH3&"*<&)87+I �*$&%T,:FH3D,+=V>?)C'H)Yz{"*)�/-`H"HEY,:9M$W"�� >�FK9;E(F
)	�^OH%:)87(7.)87	3@OK%:$ �#)8EY,:9;$W"�$&/d3QOK3D%:,v$&/u5(zYWfj�X >�9M,:F0,:FH)�<W9Ml&)8"�"&`H2Uj[)+%8I e F*)
�b% , ����/-`H"HEY,:9;$W"�%()+,.%(9M)+l&)87�,:F*)n"&`H2Uj[)+%�$&/�,:F*)d)85;)82v)8"�,�$&/�3 j���W�n�#<X >�FH9qE(F-9;7
3&7(7:9M<W"*)8'Cj_Lr9M,+=�9 I�)&IU,:F*)v$W"*)Z/B$&%d>�FH9;EGF��}�*�b% , ����� ! � �/% �&�D�+� !�� �/% �d�D����%CSI��H%:$W2'H)Yz{"H9M,:9M$W"t$&/xj���W�n�#<X�>?)�E+3&"�'*)+%G9Ml&)d,:FH3D,

1 � $�A
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� 4���� - � �� �b% , ����� , ��1P�_� 2��}�*��� ! � �/% �&�D�<�%C
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� $�A � 5(zYW�j�X 8: 5(zYW�j�X
� % , � � $�j���W�n�#<X : A�)021µ�.��$�j�57�.1 ��=%A 8: j�57�.1
�­� ! � % � $�= � �.j�57�.1 �kj�5Y�.1:�
4f3 , � " 
�$�j�57�_1 ��5(zYWfj�X 8: 5(zYWfj�X
1 ! ;_�.1 $�j�57�_1+} � � ��1�$�= A
	�� � ��1�/ �
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0a�	% 

� 4�� � 2
�)0¦1µ�	�*� ! ;_�.1�� � � ��1:��� � ! $ ! ;.�_1 	��b% , ����� ! � 6 � � ��1+�

1 ! ;_�.1 � � ! ;_�.1 � $Gj�57�_132 �­� ! �b% �k� ! ;_�.1 � � ! ;.�.1 � � >�P� ! � $ ! ;.�_1 � } ! � $ ! ;.�.1 � 2?� % , � �~� ! � �)� �b% , ����� ! � �.�1 ! ;_�.1 $�j�57�_1+} , ��1P� $(5(zYWfj�X 2
� 1 ! $ ! ;_�.132��}�*�b% , � �~� ! �+�.4�3 , � " 
o� ! ;.�.1�� , ��1P�_�.�E� �}�*� % , � �~� ! �+� ! �.�0-� 1 � $H�
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� 4���� 	
�
�P� ! $ ! ;.�_142?�@� �b% , ����� ! �.� 2

�}�*�+�.4�3 , � " 
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� )�E+3&"H"*$&,	'*)Yzo"*)T%(3&E+9;"*<X>�9M,:F�3Q7(9;"*<W5M)T7.)+,v$&/6E(FH3&"*<&)87�7:9;"HEY)-9M/�>p)�FH3hl&)
,:FH$W7.)	<&)8"*)+%(3D,.)8'aj_Lr,�>p$r,.%(3&"H7:9M,:9;$W"H7+=�9;'H)8"�,:9;E+3&5NEGFH3&"*<&)87U,.$�,:F*)47(3&2v)	lD3D%(9;3DjK5M)
FK38l&)�,.$�jo) # 3D<&<&)8'�3&7N)+%(%:$W"*)+$�`H7+I@?g"H9M,:9;"H<67:)+,:7}$&/k7 `HEGF4E(FK3&"*<&)87}>�9q5;5^2	3Dy&)|7 `KE(F
)+%(%:$&%(7�<&$�`K"H'*)+,.)8EY,.)8'kI



� � ��� ��������� � �
	
	���
���	�������������
�����������������	�� �8]^�

�*$&%�,:F*)�)	�^3&2vO{5M)d$&/�,:FH)n,x>?$4lD3D%(9;3DjK5;)87`<W9Ml&)8"�3Dj[$hl&)&={>p)�E+3&"�'*)Yz{"*)
� & �)(+*-, � $�A � 5�zYWfj�X & �/(0*-, � 8: j���W�n$#<X'& �/(+*!, �
� % , � � & �)(+*-, � $Gj���W�n�#<X & �/(0*-, � : A
4f3 , � " 
5& �/(0*-, � $/= j���W�n�#<X'& �)(+*-, � � {yW�U&W.& �/(0*-, � 8: {yW�U&W.& �/(0*-, �
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1 ! ;_�.1 $�=ij���W�n�#<X & �/(0*-, � } , ��1P� $d{yW�U&W & �)(+*-, � 2
�.�P� ! $ ! ;_�.132 �b% , � � & �/(0*-, � � ! �)���C-

�<��;	1Y��4�3 , � " 
5& �/(0*-, � � ! ;_�.1�� , ��1P�^�.�t� �)��;	1+� ! �.�7=
�
�P� ! $ ! ;_�.132 �b% , ��� & �/(0*-, � � ! �@���h�;-
�<��;	1Y��4�3 , � " 
5& �/(0*-, � � ! ;_�.1�� , ��1P�^�.�t� �)��;	1+� , ��1P�^�.�

-
�.�P� ! $ ! ;_�.132 �b% , � � & �/(0*-, � � ! �)��].-
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�
�P� ! $ ! ;_�.132 �b% , ����& �/(0*-, � � ! �@��]W�;-
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r�W��mXtr���� {�W�UdW 8: j�57�_1

�������	��
���
������������ � � � �x$&;.�q�/% �/% , 3+���	�'��1��«3/% 3/% 0¦� 	��	0 ;��/% , � � ����1-��$�������% ,
".�/0 ;.��� � � $$�����/0a�	%�1<0 ��	��.0g; , ���)%M� , "	3���1 � �	4 �

�/% , $(rGW ��Xtr �ir�W��mX<r : rGW �mX<r
�/% , UYp ��Xf�²�/% , ��W�rV5(X $drGW �mX<r
1�, ��1P� $d{�W�UdW 2 , ��1P� 6  "!$# �/% , UYp ��X -s��% , UYp �YX�� , ��1P�^��� �

�
�P� , ��1P� $({yW�U&W:2 , ��1P� 6  "!$# �/% , ��W�r 5�XU�

1 0 � �.0 � $&r�W��mX<r@} , ��1P� $&{�W�UdW 2Q�'�/% , ��0 � �.0 � �.�Y� , ��1P�^��� 0 � � , ��1P�_� A 0 � � , ��1P�_�
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e F*)?3Dj[$�l&)V'*)Yz{"H9M,:9;$W"�`H7.)87 � 3&"H' �D7(9;"HEY)p9;,�9q7�5;3D,.)+%)`K7.)8'Z9;" � )+/�I+*_I;�DI�i�\g,.$dEY$W2UjK9;"*)
5q3Djo)85q7�>�FH9;EGF�7:F*$�`K5;'Tj[)n,:3Dy&)8"X9;"-,:F*)S7:3&2v)U7:,.)+O�Im��,�9q7VO[$W7:7:9Mj{5M)6,.$o`H"H9;,.)n,:F*)82
j[)8E+3�`H7:)n"*$	%(3&E+9;"H<vjo)+,�>p)+)8"r7 `HEGF�5;3Dj[)85;7`9;7V3&5;5;$h>?)8'-jPL w )8�{IGi j�I

h|"-)82	OH,xL-5;3Dj[)85kE+3&"-j[)n'*)Yz{"H)8'-3&7V,:F*)��/% , UYp �YX /-`H"HEY,:9M$W"kI
e F*)v'*)Yz{"H9;,:9M$W"H763Dj[$hl&)4'H9Mso)+%6/B%:$W2 Z � � F !H\�\²]}>�F*)+%:)v$W"H5;L�)+l&)8"P,nl 3D%G9;3DjK5M)87

3D%()gEY$W"H7(9;'*)+%:)8'�>�FH9;5;)�3Dj[$hl&)d$&%('H9q"H3D%:LZl 3D%G9;3DjK5M)87?3D%:)gOo)+%G2	9M,.,.)8't3&7`>p)85;5�I � `*)6,.$
,:FH)�)	�^,.)8"H7:9M$W"k=K,:F*)UEY$W"HEY)+OK,|$&/ ! � �/% �&��;�>`3&7|9q"�,.%:$^'6`HEY)8'�>�FH9;EGF�9;7E`K"H"*)8EY)87:7:3D%(L
9;/�"*$vO[)+%(7:9;7:,.)8"�,`lD3D%(9;3DjK5M)87`3D%:)n3&5q5M$h>?)8'kI)hg"*$&,:F*)+%�'H9Mso)+%:)8"KEY)gj[)+,�>p)+)8"-,:FK9;7`>p$&%(y
3&"K'Z,:F*)V%:)+/B)+%:)8"HEY)8'vO{3DOo)+%}9q7�,:FH3D,R"*$d)+l&)8"P,:7}$^E+E.`*%:%(9q"*<6>�F*)8"v7.,:3D,.)87?3D%:)�)8"P,.)+%:)8'
$&%d5M)+/B,+=[l 3D%G9;3DjK5M)87g3&E+EY)87:7.)8'X$&%d2v$^'H9wzK)8'�={3D%:)vEY$W"H7:9q'*)+%:)8'kI e F*)87.)S>?)+%:)Z$W2	9M,.,.)8'
j�`*,VE+3&"-j[)n9;"P,.%:$_'�`HEY)8'T%:)85;3D,:9Ml&)85;L4)83&7:9;5;Lt9;"P,.$	3&EY,:9M$W"H7�$&/�,.%G3&"H7:9M,:9M$W"K7+I

h|"�3DOHOH%($W3&E(F�,.$0%:)+OH%()87.)8"�,-'H3D,:3�3&7-3�jK9;<��`3D%(,.)87:9;3&"uOH%:$^'6`HEY,T'*)87:EY%(9;jo)8'
3Dj[$�l&)UE+3&"�j[)n<W9;l&)8"�3&"�3&5;,.)+%("H3D,:9Ml&)n%()+OH%:)87.)8"P,:3D,:9M$W"�3&7|3	OK3D%(,:9;3&5[/b`K"HEY,:9M$W"-/B%:$W2
"K3&2v)87g$&/}l 3D%G9;3DjK5M)87|,.$T,:F*)89M%gl 3&5a`H)87+Ig�H$&%g)	�*3&2vOK5;)&=o/B$&%6,:F*)Z3Djo$�l&)Z)	�^3&2vO{5M)U>?)
EY$�`K5;'-FH38l&)	���/02$���;
$dn�W �iX 8: ��W�r ��X�3&"H'

�/�/02$6�	;�� �P� ����� �«��		0a�R�(iW�+�h� � ���	%�1��7C & �/(0*-, � ���
e F*)X/b`H"KEY,:9M$W"H3&5;9M,�LA$&/U7�`HE(F�30/-`H"HEY,:9M$W"�9;7t)87:7:)8"�,:9;3&5q5ML�OH%($hl^9;'*)8'ujPL�/b`K"HEY,:9M$W"H7
0a�	% 

� 4�� � = ��3&"H' �b% , ����I !^9;"HEY)T,:F*)->�FH$W5M)-'H3D,:3@7.OK3&EY)�$&/g3Q7.L^7.,.)82 9;7v3&EY, `^J
3&5q5MLr3��`3D%(,.)87:9;3&"XOH%:$^'6`HEY,6$&/`7.)+,:7d$&/?l 3&5 `*)876$&/plD3D%(9;3Dj{5M)87|`H7.)8'Q9;"Q9M,+=�,:F*)v, `*OK5M)
%()+OH%:)87.)8"P,:3D,:9M$W"'A ���<A Aq�DC & �)(0*!, � � �~%(3D,:F*)+%},:FK3&"	9M,:7}3&5M,.)+%G"H3D,:9Ml&)�FH3&7}jo)+)8"�`H7.)8'kI
��� � � ��� ����� �"��� � 
 ��
 � 
�� � 
 � ��� � ��
���
��
�������	��
���
������������ ��� UYpyW�nx5(��UY��l<n 1 
��6��� ���M�'�	;.�	%�1b;o� ! 3�4y��3/$(% , 1-�­��%�; �-1��-3�%
� � � ! � "�$(��1 � �	���b% ���'3_3­"+; ���b0 0 	+� � �-"_�	��� � , 1P3#��; 1-�­��%�; �-1��-3�%�� �-1 ! ��% 	+� , ���)%M� ,
	g"+�'3/4 ���irGzm5 �������o��;��

UYpEW�n|5���UY��l<n
;	3/$(� ! �R�_1P�/���d�.1 $/= � 5VU&W�UYX
0¦��	+�	0�$&r�W��mX<r

UYpEW�nx5(��UY��l<n�'*$P)87�"*$&,�FH3hl&)R9M,:7�7.$�`H%(EY)}3&"H'd,:3D%:<&)+,~EY$W"^zK<�`*%G3D,:9M$W"x`H"H9;�&`*)85ML
'H)Yz{"*)8'kI � $W"^Jµ`K"H9;�&`*)n7.$�`*%(EY)SEY$W"^zK<�`*%G3D,:9M$W"�9;7VOo$W7(7:9MjK5M)6/B$&%�,:F*)�;�1P3+�@,.%(3&"K7:9M,:9M$W"
>|FH9;E(F�)	�^9q7.,:7~/1%:$W2 j[$&,:F�� W�{���W�noj�X�3&"H'�pyXf�o�'n�{ 9;"���9M<*Ih�DIg*_I � $W"^Jµ`H"H9q�d`*)
,:3D%(<&)+,�EY$W"^zK<�`H%(3D,:9M$W"A9;7ZO[$W7:7(9MjK5M)t/1$&%4,.%(3&"H7:9M,:9;$W"H7v9;"�EY$W"HE.`*%(%:)8"�,	7:,:3D,.)874$&/g,:F*)
7:,:3D,.)8E(FH3D%:,v9;"a��9M<*I8�DI;� �C>�F*)+%:)��M0¦� 
@E+3&"�j[)	,:3Dy&)8"�,.$&<&)+,:F*)+%v>�9;,:Fs�'� � 3/� 	 $&%
7:)+OK3D%(3D,.)85ML&I
� $�>�>?)|OK%:$hl^9;'*)V3�/1)+> `H7.)+/-`H5H'*)Yzo"H9M,:9M$W"H7�>|FH9;E(F43D%:)�`K7.)8'	9;"�'H9ws[)+%:)8"�,ROK3D%:,:7

$&/~,:FH9;7�E(FH3DOH,.)+%hI
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h /B)+> `H7:)+/b`H5[3DjHjK%:)+l_9q3D,:9M$W"H7�3D%:)�'H)Yz{"*)8'Tj[)85M$h> $

5�57�.1)��� =f5@UdW�UYX
UG5Y� � ����7:)8��UYpEW�nx5(��UY��l<n
UG5Y�.1)��� = UYpEW�nx5(��UY��l<n
rV57� � ����7.)8��rGW ��Xtr
rV57�.1)��� =urGW ��Xtr
UG5Y� � 5Y�.1)����7.)8�fUG57�_1
UG5Y�.1b57�_1@��� = UG57�.1
rV57� � 57�.1)����7.)8�mrV57�.1
rV57�.1b5Y�.1)��� =urV57�.1
UG5Y�.1b57� � ��� = UG57� �
rV57�.1b5Y� � ��� =fr 57� �
UG5Y�.1b57� � 57�_1@��� = UG57� � 57�_1
rV57�.1b5Y� � 5Y�.1)��� =�rV57� � 57�.1
� $�>�>p)�'*)Yzo"*)t3C/-`H"HEY,:9M$W"a>�FH9qE(F�,:3Dy&)87	3X7:9;"*<W5;)+,.$W"�7:)+,Z3&"K'a%()+, `*%("H7U,:F*)

$W"K5ML4)85M)82	)8"�,V$&/N9M,+I
Z W�Wm]

�7�'3/4u57�.1 $�= � W�W
8 8: W�W
1 W $/= � W�W 	 ��Wk� � 2��|� $&W:2 �7�'3/4u57�.1+�PWg�<� �

��"�$&%('*)+%�,.$T3DOHOK5;Lt3�/b`K"HEY,:9M$W"-,.$T7.)8�&`*)8"HEY)87+={>p)Z'*)Yz{"*)�,:F*)�/B$W5;5M$�>�9;"*<v/-`H"HE J
,:9;$W" $

Z W�Wx� � �x]
�+����0�
 $W7.)8��W�W � �PW�W 8 8: � �S��8 8: 7.)8� � �
1 ;.� � W�W $W7.)8�EW�Wx}7"�$(% ! $&W�W
8 8: � � 2

�+���M0 
[��;.� � W�W��«"�$&% ! ��� � ��$  �!$# ;_� � W�W 2 �@8: "+$(% ! ��;.� � W�W �#���

j@3/4��(3�; �-1��«3/%A9;7g3&"Q3�`(�^9q5;9;3D%:LT/-`H"HEY,:9M$W" `H7.)8'X9;"C'*)Yz{"K9M,:9M$W"H7�$&/ ��� =yj ( � � � ���
3&"K'�� ( � � � ��� 3&2v$W"H<	$&,:F*)+%(7+Ip�*$&%�)	�*3&2vOK5M)&=

j@3/4��(3/; �-1��-3/%N�PW�{�{��	���/�(]&�(id� ��� W�{|{��#�/�+W�{|{�� ]&�(iW�.�
3&7(7 `H2	9;"H<Z7:)85M)8EY,:9M$W"-$&/�)85M)82v)8"P,:7�/B%:$W2�,:F*)U7.)+,�9;"T$&%('H)+%V$&/~3DOKOo)83D%G3&"HEY)�}
j@3�4y��3�; �-1��-3�% 9;7�'*)Yz{"H)8'�3&7�/B$W5;5M$h>|7 $
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Z W�Wm]
j@3/4��(3�; �-1��«3/% $K�PW�W
� W�W : W�Wg� ��= � �PW�W|� : W�W
1 ;+� ! 57�_1�$/= � �PW�Wg�+}(���-1 � $&W�W�}xl����	�'��1��«3/% $K�PW�W
� W�W : W�Wg� 2

�o;�� ! 57�.1<��� 9 j@3/4��(3�; �b1��«3/%N�	l����	�'��1��«3/%��	;�� ! 57�.1:�E� �7�'3/4u57�.1+��;+� ! 5Y�.1:� -
�o;�� ! 57�.1 � � 9 �P���	0 $�;+� ! 5Y�.1 2

j@3�4y��3�; �-1��-3�%��	l����.�­��1��-3/% �	;+� ! 57�.1:�E�
l����	�'��1��«3/%N� �	0µ�Rj@3�4y��3�; �-1��-3�%��	l����	�'��1��«3/%V�	;+� ! 57�_1 % �&�	0µ� �.�.�

e F*)d/-`H"HEY,:9M$W"T,.$42u`H5M,:9;OK5ML47.)+,:7�E+3&"�j[)n'*)Yz{"*)8'-3&7�/1$W5q5M$h>�7 $
Z W�Wm]

;.�.1 � �Yr@U $�=p� =�W�W|� � =?� =�W�W|� : =?� =fW�Wg�
1 ;.�_1b;.�.1 � �	;.�_1b;.�.1 � $/=?� =�W�W|�42 ;_�.1 � �Yr@U���;.�.1b;_�.1 � �	;.�.1b;_�.1 �Y�@�

��;.�_1 � $�;_�.1b;_�.1 ��}�;_�.1 � $6;.�.1b;_�.1 � 2 ;.�.1 � Ai;.�_1 �	�

�������	��
���
���������������� ��$(021��g��0 � ! ��1��-3�% 3­"�;.�_1b;|3­"�;.� � $��	% ! ��;x3­"y;_�.1b; � ; , ���)%7� , �/;
".3/0b0¦3��V;��

Z W�Wm]
W|57�_1b57� � 57�.1)��� =?��7.)8�[� =�W�Wg�.�

Z W�Wm]
4u$(0¦1'l<p�$dWx57�.1b57� � 57�_1 Z W�W�]��iWx57�.1b57� � 57�_1 Z W�W�]q8 8: W|5Y�.1b57� � 57�_1 Z W�W�]
1 Wx� ��$dWx57�.1b5Y� � 5Y�.132 4�$(021'l<pZ�PW�� �U�<� �d� $&Wx} 	
$ � 2���� 	/�

Z W�Wm]
4u$(0¦1'l<pS� $&Wx57�.1b5Y� � 5Y�.1 Z W�W�]��iWx57�.1b57� � 57�_1 Z W�W�]u8 8: Wx57�.1b57� � 57�_1 Z W�W�]
1 Wx� ��$dWx57�.1b5Y� � 5Y�.132 4�$(021'l<pS�W�PW�� �U�t�

�d� $&W�} 	 $ �@2u"��­3�%�1�� ��� 0¦�/;�1��&A � � � , 	�� � 1P� �b0�	��

Z W�Wm]
p�� � ;.�RU�3²zy3 �t�	� $dWx57�_1b57� � 57�.1 Z W�Wm]�� A 8 8: W|5Y�.1b57� � 57�_1 Z W�W�]
1 W $dWx57�_1b57� � 57�.1 2

p�� � ;.�dU�3^zE3 �t�.�^�PW�� ���m� � � ���4-
� 1 % $�A � 2 p���� ;_�RU�3²zE3 �t�.�^�PW��.%��t�

4�$(0¦1'l<pZ�PWx�+p���� ;_�RU�3²zE3 �t�.�^�PW��.%����h�.�.�
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Z W�Wm]
4u$(0¦1 W�n�{ $dW|57�_1b57� � 57�.1 Z W�Wm]�� Wx57�_1b57� � 57�.1 Z W�Wm]u8 8: Wx57�_1b57� � 57�.1 Z W�Wm]
1 Wx� ��$dWx57�.1b5Y� � 5Y�.1 2

W �� � - � �� � 9 4u$(0¦1 W�n�{r�PWx� �S�@� �d� $dWx} 	 $ � 2 � % �b1µ�_�'��� 	����
h�j[$hl&)�>p)�`K7.)8'-,:F*)d/B$W5;5M$�>�9;"*<Z/-`H"HEY,:9M$W"
Z W�Wm]
��% �-1µ� $�7.)8�[� =�W�W|� ��7:)8�o� =�W�Wg� 8 8: 7.)8�[� =�W�Wg�
1 �6� 	 $W7.)8�k� =�W�Wg� 2 ��% �-1µ�_�'�6� 	 �)�

��% $K�
���

4 �b%���� � ��� � 	�� �.2 %�8: �'�o��%�� A 	P��%k�.��� A
�#�

���

4 �b%���� ���6� � 	�� �.� � � �&A@�#�
���

4 � %N��� � ��� � 	�� �.� � � 	

e >p$o`H7.)+/-`H5[EY$W"�l&)+%(7(9M$W"�/-`H"HEY,:9M$W"K7�3D%:)�'*)Yz{"H)8'Tjo)85;$h>
$

Z W�Wm]
57� � 1P3�57� � 57�.1�$P7.)8�mW�W
8 8: 7.)8�[� =�W�Wg�
57�.1b57� � 1P3�5Y�.1b57� � 57�_1 $/=?��7.)8��W�Wg� 8 8: =?��7:)8�o� =�W�Wg�.�
1 ;.� � $W7.)8�EW�W 2i57� � 1P3�57� � 57�_1+��;.� � �t�

� � $K�
���

�o;_� � 2 �)8: ��;.� � � ���
1 ;.�_1b;.� � $/=?��7.)8�EW�Wg�&2i57�_1b57� � 1P3�57�.1b5Y� � 5Y�.1+��;.�_1b;.� � ���

��;.� � $�;_�.1b;.� � 2i57� � 1P3�57� � 57�_1+��;.� � ���

e %(3&"K7:9M,:9M$W"H7�9q"�l&$W5Ml&)8'�9;"-3ZOK3D,:F�3D%()d<W9Ml&)8"�j_L�,:FH)d/1$W5;5;$h>�9;"H<S/-`H"HEY,:9;$W" $
�������	��
���
������������ ���

Z W�Wm]
UYpEW�nx5(��UY��l<nx5 $dWx57�.1b5Y� � 5Y�.1 Z W�W�]u8 8: =�W�W
1 ��;.�_1b;.� � ;.�_1�$&Wx57�.1b57� � 57�_1$2

UYpEW�n|5���UY��l<n|5��'��;.�_1b;.� � ;.�_1.�<�
' �d��;.� � ;.�_1�$���;_�.1b;.� � ;_�.1.2 ' �*)�+",m��;.� � ;_�.1:���
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�������	��
���
������������ � � U � �y�	%M��		0a�E��� � , � ! ��1µ� ! �/% 	+�m$&;.� , 1P3 ! � � ! � � "m��1-�­��%�; �-1��-3�%
! �/% 	���1P� � �	%�"+�'3/4 � � � ���	% ! 3/% ����$(�­��1��«3/%i��% , �b1b; ��� � ! 3/% , �-1��-3�% � ;m;.��1�� ;���� , ��U � �
1-� ��� �d�.�E�M�'� , � ! ��1µ��3/%60�
 �/�.� � ����;t;	��1�� ;�����	��b0 �-1 
�3­"�1 � � ���'� ! 3/% , �b1��«3/%�3­"���1-�'�/%�; �b1��«3/%��

1-� ��� �&�	� $�=@���PrGW ��Xtr �i{�W�U&W|�
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	­�	4��M1 
 0¦� 	��	0 � � ���/% , UYp ��X�3/%7� � � �b1 � ��;q3/%�0 
 3/%M��;�$ ! � , �-".�/$(021m1-�'�/%�; �-1��«3/%

z��­3²3­"
�6�H$W5;5M$h>|7�/1%($W2 '*)+,.)+%(2	9q"H9;7:2�$&/N3v7.,:3D,.)8E(FK3D%:,Z� w )8�KI��Yjo�
e F*)p7:)+,�$&/K5q3Djo)85q7�$&/H,.%(3&"K7:9M,:9M$W"H7�9;"HE+5a`H'K9;"*<V9;"P,.)+%(5M)+l&)85P$W"*)87�>�9M,:FH9;"�7.$W2v)`7.,:3D,.)

j�`*,V"*$&,V9;"H7(9;'*)69M,:7VE(FK9;5;'*%:)8"TE+3&"�jo)n'H)Yz{"*)8'-3&7
�������	��
���
���������� � ��� U6�'�/%�; �-1��«3/%�; ���-1 � �b% ;	3/4���;�1P��1µ�
UYp�$(5VU&W�UYX 8 8: UG57�.1
U $(5VU&W�UYX�8 8: r 5Y�.1
1 ;
$&> 2

UYpZ��;��<� �R1-��$ � 	&;�� ; ! 3+���_�­1-�&���.-
Un��;��t� �R1-��$ � 	R;�� ; ! 3+���_�­1-�W� 2 1-�

�

0 ��	��.0P�

h|j[$hl&)&=|; � ; ! 3+�6�P�­1-�W�4E+3DOH, `*%:)874,:F*)�/�3&EY,4,:FH3D,	>?)�9;"KE+5a`H'*)-9;"P,.)+%(5M)+l&)85�,.%G3&"H7:9wJ,:9;$W"H7Z9;"�,:F*)-7.)+,v$&/�,.%(3&"K7:9M,:9M$W"H7S/B$&%v,:F*)89M%Z)8"HE+5M$W7(9;"*<X7.,:3D,.)87.}�/B$&%	"*$W"^Jx9;"P,.)+%(5M)+l&)85
,.%G3&"H7:9M,:9M$W"K7�9M,�%:)8'6`HEY)87V,.$4FH38l^9;"*<	7:$�`*%(EY)n3&"H'-,:3D%(<&)+,|7.,:3D,.)87�$&/m1-�Z>�9;,:FH9;" ;DI

��"C,:F*)S/1$W5q5M$h>�9q"*<4>?)v7:FH3&5;5�$&/1,.)8"XEY$W"H7(9;'*)+%d7.)+,:76$&/R5;3Dj[)85;7|>�FH9qE(FCEY$&%:%:)87.O[$W"H'
,.$X"*$W"^Jx9q"�,.)+%(5;)+l&)85R,.%(3&"K7:9M,:9M$W"H7�>�9M,:FH9q"@7.$W2v)t7.,:3D,.)Tj�`*,U"H$&,U>�9;,:FH9;"@9M,:7SE(FK9;5;'*%:)8"
7:,:3D,.)87+I
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�������	��
���
���������� � � � nq3/%��*�b%�1µ�	��0 ���/�.0�1-�­�/%6; �-1��-3/%6; ���-1 � � % ;.3/4���;�1P��1µ�
UYp � �

$�5@UdW�UYX�8 8: UG57�_1
U � �

$�5VU&W�UYX 8 8: r 57�_1
1 ;
$&> 2sUYp � � ��;��)� �R1-��$ � 	R;�� ; ! 3+�6�P�­1-�W�0-91-�­��%�; �-1��-3�%&n��o�­1-�W�.���
1 ;
$&> 2sU � � ��;��<� �R1-� $ � 	d;�� ; ! 3+���_�­1-�&�0-91-�'�/%�; �b1��«3/%&n��o�­1-�&� 2 1-�

�

0¦��	+�	0µ�
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� 
���� � 
������ � 
������ 
 �D��� ��� 
 ��
 � ����� � 
 � � � � � � 
 � � ��
���� �
�������	��
���
������������ 	�� W ;_� � $6�.% ! �|3'"y1-�­��%�; �-1��-3�%�; ! �/% 	���1P� � �	% � %���;�1µ��� � "y1-�'�/%��
; �b1��«3/%�;��/� �m�(� �b� ��� ;.�q%�3�%�� ! 3/%��0� ! 1�� % �����i� , ���)%7��1 � ��;_�.1<3­"�;	1P��1µ��;4� � � !�� � ;�	�� �
�b% �������-1µ� , 	¢"�$(% ! 1��«3/% � � �b1��o�/% , �	%�1µ�.�'� , 	��	%�1µ�	� � 	 
��o1-�'�/%�; �b1��«3/%9�/% , 1 � �.% � � ���
1 � � , ���)%��b1��«3/% 3­"�%�3�%�� ! 3/%��0� ! 1�� % � 1-�­��%�; �-1��-3�%�;t"��­3�4 � � r�z�5 ��� �
�
�@�����-1+� �)�	%�1µ�	� $ UYpEW�n|5(��UY��l<n 8 8: 5VU&W�UYX
1 1-��$ � 2

�|1 � � �@�����-1��_1 � ���)�	%�1µ�.��$ c ��; ! 3+���_�­1-�W�.� 2
1-�
�

;	3�$&� ! � / c ~ �­1 � � �@�����-1.�7-
�@�����-1+�­1-�&�@� 1 � ���)� ���-1;-
1-�
�

1P�/���d�_1 / c ~ �­1 � � �@�.%�1µ�	�W�;-
�)�	%�1µ�	�*�­1-�&�)� 1 � ���)�	%�1µ�.�

� ���-1��^�	%�1µ�.��$�UYpEW�nx5(��UY��l<n � = � 5VU&W�UYX�8 8: = � 5VU&W�UYX
1 1-��$ � 21 ! 3/%_"�$�= � > 	 ! 3�% ����$(�'��1��«3/%����'3_3�1�� ! 3/%_"}� 2

�����-1+�­1-�d� ! 3/%_"��@� ! 3�%_" � c ~ � �)� ���-1+�­1-�&�.�7-
�P���	%�1 ! 3/%_"�$�=@�Y5VU&W�UYX 2 ! 3/% ����$(�­��1��-3/%N� �)�	%�1µ�.�^�­1-�W�+�^�	%�1 ! 3/%_"~�7-

�	%�1µ�.�^�­1-�&� ! 3�%_"��)� �	%�1 ! 3/%_" -91-�
�

1P�/���d�.1�/ �	%�1 ! 3/%_"��

%�3/% ! 3/%��0� ! 1 $/= � �_UYpEW�nx5(��UY��l<n � UYpEW�n|5���UY��l<n ��= � 5VU&W�UYXS�
1 1-� � �_1-� � $ � 21 ! 3/%_"�$�=@�M> 	 ! 3�% ����$(�'��1��«3/%����'3_3�1�� ! 3/%_"}� 2

%M3/% ! 3�%�� � ! 1+�­1-� � �_1-� � � ! 3/%²"�� >�­1-� � �� 1-� � 9 � ���-1+�­1-� � � ! 3/%_"���� �����-1Y�­1-� � � ! 3�%_"k�@� �n�

3/��1 � 3 �R3/%M�/0 $�= � �_UG57�_1.�
1 1b;.�_1�$VUG57�.132�3/�	1 � 3 �d3/%��/0#�­1b;.�_1.�0>

��1b;_�.1 � �C=
� 1 1 � �_1 � $�1b;_�.1 2

� 1 ; � $�1 �
�

;	3�$&� ! �R}y; � $61 �
�

;	3�$&� ! � 2 3/��1 � ��; � �	; � �.�;-� 1 ; � $�1 �
�

1P�/���d�_1+}y; � $61 �
�

1P�/���d�_1.2�3/�	1 � ��; � �	; � �.�.�

� $&,.)t,:FH3D,U9;" ,:F*)�'H)Yz{"H9M,:9M$W"X$&/ �)� � �b1d3&"K' �)�	%�1µ�.�P=~,:F*)�EY$&%(%:)87.O[$W"H'H9;"H<T7:,:3D,.)87
3&5;>?3hL_7S)	�*9;7.,U9q" c ��; ! 3����_�­1-�&�.�S3&7o; ! 3+����9;7�'H)Yz{"*)8'a,.$rj[)�3C7.,.%(9qEY,U3&"HEY)87.,.$&%v/B$&%7:$�`*%(EY)	3&"H'Q,:3D%(<&)+,�7.,:3D,.)87+I e FH9;769;7d9;5q5a`H7.,.%(3D,.)8'X9;"Q��9M<*I�*_I \T>�F*)+%:) 0 ! �r/B$&%�FH9M<WF^J5q9M<WF�,.)8'T,.%G3&"H7:9M,:9M$W"K7�9;7���j�`*,x0 ! 3_�T9;7yWnI
� )U7:F*$�> 3v/B)+> OH%:$&O[)+%:,:9;)87`$&/�,:F*)U3Djo$�l&)&I
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B

A

��9M<�`*%:)�*_I \ $�h|"�9;5;5a`H7:,.%(3D,:9M$W"t$&/t0 ! 3²�t%:)+, `*%("H9q"*<v3vFH9M<WF*)+%.Jx5;)+l&)85k7.,:3D,.)�,:FH3&" 0 ! �

��� ��
������ � ����� � � � U��'�/%�; �b1��«3/%�; �/�'��%�3�1C� % ! 3�%�� � ! 1&� 	 1 � � 
 � � ����3/��1 � 3 �R3/%M�/0
; ! 3+�6��; �
1 1 � �_1 � $ � 2

� 1 ! 3�%_" $/= � > 	 ! 3/% ����$(�'��1��-3�%����'3_3�1�� ! 3�%_"N� 2
%�3�% ! 3/% � � ! 1+�­1 � �_1 � � ! 3/%_"�� > 3/�	1 � ��; ! 3+�6�P�­1 � �+�	; ! 3+���_�­1 � �.�.�

z��­3²3­"
�
� 9
e F*)4OH%($P$&/�9;7S9;5;5a`K7.,.%(3D,.)8'Qj_L@��9M<*I+*_I f I@�?$W"H7:9;'H)+%�EY$W"^zK<�`*%G3D,:9M$W" ! 3/%_"�>�FH)+%:)i1 �

and

0 ! �{�­1 �
�

;	3/$(� ! �D�

0 ! �o�­1 �
�

;	3/$(� ! �D�

0 ! �o�­1 �
�

1P�/���d�.1:�
0 ! �o�­1 �

�

1P�/���d�.1:�

;��

;
�

��9M<�`*%:)�*_I f $th|"�9q5;5a`H7.,.%G3D,:9M$W"t$&/�,:F*)�OH%:$_$&/�$&/ e FkI�*_I;�DI�i^�

3&"K' 1 � 3D%()�j[$&,:FA)8"H3Dj{5M)8'�3&"H' 0 � � 0 ! �o�­1 �
�

;.3/$(� ! � �G=�0 � � 0 ! �o�­1 �
�

;	3�$&� ! �D�43&"H'
��% , � 0 ! �o�­1 �

�

;	3�$&� ! � A 1 �
�

;	3/$(� ! �D�GI
��/ ��1 �

�

;	3/$(� ! ��� �D=H,:F*)8"�0 � � �7�'3/4u57�_1Y�­1 �
�

;	3/$(� ! �D�GI?�H$&%�,:F*)nE+3&7.)U$&/
� 1 �

�

;.3/$(� ! � � �T>?)t<&)+, 0 � 56 1 �
�

;	3�$&� ! ��I !^9;"HEY) � ��0 � �f� ;�1P��1µ��l<p�EY$W"�,.%(3&'K9;EY,:7
lD3&5;9;'K9M,xL�$&/m1 � =K>p)U<&)+,�,:FH3D, � ��0 � �<� ;�1P��1µ�+W�n�{�I?�?$W"H7.)8�&`*)8"P,:5ML&=H/B%:$W2 'H)Yz{"H9M,:9M$W"
$&/y; ! 3+����=@0 � 6 c � ��; ! 3+���_�­1 � �.�|3&"H'C/B%:$W2 '*)Yz{"H9M,:9;$W"�$&/ �)� � �b1`� 0 � � �)� � �b1+�­1 � �GI
hg7�>?)VEY$W"H7:9;'*)+%�1 � ,.$dj[)?)8"K3DjK5M)8'Z3&"H'SOK3D%:)8"P,}7.,:3D,.)87N$&/[7.,:3D,.)87}9;"Z36EY$W"^zK<�`H%(3D,:9M$W"
3&5q7.$	j[)85M$W"*<v,.$49;,+=�0 � 6 ! 3�%_"Q3&"H'-/B%:$W2 ,:F*)U'*)Yz{"H9M,:9;$W"�$&/y�����-1Y�­1 � �G=�0 � 6 � � �b1+�­1 � �GI
h 7:9;249;5;3D%`%:)87 `H5;,`E+3&"�j[)n7:F*$h>|"-/1$&%q1 � I
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e F*)d3Dj[$hl&)nOH%($hl&)87�,:FH3D,x0 � 3&"H' 0 � 3D%:)n"*$&,�%:)85;3D,.)8'Tj_L c&~ 3&7`$&,:F*)+%:>�9q7.)6,.%(3&"^J7(9M,:9M$W"H7x1 � 3&"H'�1 � >?$�`H5;'�jo)d9;"-EY$W" # 9;EY,+I
� `H)�,.$Sl 3&5;9q'H9M,xLZ$&/k,.%(3&"K7:9M,:9M$W"H7y1 � 3&"H' 1 � =���1 �

�

;.3/$(� ! � � � - ��1 �
�

;.3/$(� ! � � �
3&"K'a,:F&`H7 �-�­1 �

�

;.3/$(� ! �3As1 �
�

;	3�$&� ! �D� � �DI#?|7(9;"*<C,:F*)TOH%:$_$&/�3Dj[$�`*,U,:FH)T7:$�`*%(EY)
7:,:3D,.)87v$&/|,:FH)82-=}>?)�FH38l&)�,:FK3D, ��% , 56 �­1 �

�

;.3/$(� ! �.A91 �
�

;.3/$(� ! � �GI��*$&%4,:FH9;7S%:)83 J7:$W"k= � �'��% , � � ;�1P��1µ�+W�n�{ 3&7t9M/69M,	>?)+%:)�;	1P��1µ��l<pU=�,:F*)+%()�>p$�`K5;'�j[)�"*$@lD3&5;9;'
EY$W"*zK<�`*%(3D,:9M$W"�9;"T>�FH9;EGFTj[$&,:F�1 � 3&"H' 1 � 3D%:)n)8"K3DjK5M)8'kI� �e0 ! �o��0 � �.0 � �T9q7-3&" 3&"HEY)87.,.$&%r$&/S3&5;5d7:,:3D,.)87�9;" 1 �

�

;	3�$&� ! �DA 1 �
�

;	3/$(� ! �aj_L,.%G3&"H7:9M,:9Ml^9M,�L�$&/ c ~ I !*9;"HEY)�0 � 3&"K'90 � 3D%:)	"*$&,d%()85;3D,.)8'Qj_L c ~ =�"*$�7.,:3D,.) ; $ c ~ ��0 � �9q7�3&"�3&"HEY)87.,.$&%|$&/~3&"PLt3&2	$W"*< 1 �
�

;	3/$(� ! �Z3&"K'Tl_9;EY)YJ�l&)+%G7:3^Ithg7�3v%:)87 `K5M,+=M��0 � �.0 � �./
c�� �'�/% , �`>|FH9;E(FTOK%:$hl&)87��u� �/% , ={9�I�)&I�0 ! �{��0 � �.0 � �@� 0 ! �o�­1 �

�

;	3/$(� ! � A 1 �
�

;.3/$(� ! �D�GI�*%:$W2 F %:$&O�I�*_I;�DI;� �U>p)�<&)+,p,:FH3D,���;����	;�� 6 c �'��% , �7-v;�� �� ;
�0-#0 � 6 c&~ ��;�� �;-
0 � 6 c(~ ��;
� �GI

h|7:7�`H2v)n,:FH3D,u1 �
�

1P�/���d�.1 �/ c ~ ��;��D�GI � )8"*$&,:9;"H<�;|� 0 ! �{�­1 �
�

;	3/$(� ! �(A 1 �
�

1P��� �&�.1:�G=
>?)?<&)+,~/B%:$W2 ,:FH9;7�3&7:7 `H2vOK,:9M$W"�,:FK3D, 1 ;+; $ c&~ ��;��&��2 �

W�% ! ��;�;��_1 �
�

1P�/���d�_1:��3&"K'�,:F&`H7
��% , 6 c ~ ��;h����9M/x�/% , 56 c ~ ��;��G=N>p)�<&)+,�/B%:$W2 1 �

�

;.3/$(� ! � / c ~ ��;��.- 1 �
�

;	3/$(� ! � /
c(~ ��;��D�	,:FH3D,i; 6 c&~ ��;�� �4EY$W"�,.%(3&'K9;EY,:9;"*<a,:FH3D, ;s��0 ! �{�­1 �

�

;	3/$(� ! � Ak1 �
�

1P��� �&�.1:�.�GI

?LX'*)Yz{"H9;,:9M$W"�$&/�; ! 3+����=t; ! 3����_�­1 � ��� 0 ! 3_�o�­1 �

�

;.3/$(� ! �CAv1 �
�

1P�/���d�.1:�63&"K'Q,:Fd`K7u; 6
c(~ ��; ! 3����_�­1 � �.�GI !^9;"HEY)v; ! 3+����9;7T'*)Yzo"*)8'u,.$Aj[)X307.,.%G9;EY,�3&"HEY)87.,.$&%�3&"K' �/% , 6
c(~ ��; ! 3����_�­1 � �.�G=~>p)�<&)+,�,:FH3D,o��% , 6 c � ��; ! 3+���_�­1 � �.�+}N/1%:$W2 1 �

�

;	3/$(� ! � / c&~ �'�/% , �G=
��% , 6 �����-1+�­1 � �`/B$W5;5M$h>|7+I|�?$W"H7:9q'*)+%(9;"*<Z,:FH3D,�1 �

�

;	3�$&� ! � / ! 3/%_"~=@�/% , 6 ! 3/%_"@3&7g3O{3D%:)8"�,R$&/[3�7.,:3D,.)|9;" ! 3/%_"~I@h|7p3d%:)87 `K5M,+=��/% , 6 ! 3�%_" ��� � �b1+�­1 � �GI)hu7:9;2	9;5q3D%N%:)87 `H5M,
E+3&"4j[)V7:F*$h>|"v/1$&%�1 � I ��,}/B$W5;5M$�>�7N,:FH3D,R9;/ 1 �

�

1P�/���d�_1 �/ c ~ ��;��D��-91 �
�

1P�/���d�_1 �/ c ~ ��;
�G�G=,.%G3&"H7:9M,:9M$W"K7x1 � 3&"H'�1 � 3D%:)�9;"-EY$W" # 9;EY,+Ih|7:7�`H2v)v,:FH3D, 1 �
�

1P��� �&�.1 / c&~ ��;
�G�G=�,:FH)8"9; ! 3+���_�­1 � � 6 c&~ ��;
� �GI���/|1 �
�

1P�/� �&�.1 �/
c ~ ��;��D�G=k>?)Z<&)+,6/1%:$W2
;
� 6 c �'�/% , �G=);
� 6 ! 3/%_" 3&"K'9��% , 6 ! 3/%_" �#� � �b1+�­1 � ��,:FH3D,
1 �
�

1P��� �&�.13/ � ! 3/%_" �9� � �b1+�­1 � ���9� ���-1+�­1 � �.�GI�h %()87 `H5M,67:9;2	9q5;3D%6,.$-,:FH9;76$W"*)	E+3&"Qj[)
7(F*$h>�"�/1$&%�1 �

�

1P�/���d�_1 / c ~ ��;
� ��-91 �
�

1P��� �&�.1 �/ c ~ ��;��G�GI
� )�FH3hl&) � `H7.,nOH%($hl&)8"@,:FK3D,U9;"Q$&%G'*)+%n,.$r3hl&$W9;' EY$W" # 9;EY,nj[)+,x>?)+)8" 1 � 3&"H'k1 � =>?)�FH3hl&)n,.$43&5;5;$h> 1 �
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1 0 $(rGW ��XtrV}m0 ;.�.1�$drV57�.1 2

0 ;.�.1<� � 9�0 �/% , W�rGrR��0µ�.0 ;.�.1:��� 0 -
0 ;.�.1 �� � 9 �P��0 		0�$�0g;_�.1 2

0 �/% , W�r�r}��0µ�.0 ;.�_1:�t� 0 �/% , W�r�r}�'�/% , ��0��.0�	.0��+�.0 ;.�_1 % ��0�	.0P� �.�
1 0 $(rGW ��XtrV}�1b;.�_1�$�UG57�.1 2

�/% , W�r�r}�­1b;.�_1:�<� 0 �/% , W�rGrR�'�/% , UYp ��Xf�	�R1 $�1b;.�_142�1
�

0 ��	+�	0P� �

1P3�UYpEW�n|5(��UY��l<n $ UG57�_1�8 8: UYpEW�n|5(��UY��l<n
1 1b;.�_1�$�= � � 	�3/�	1 � 3 �d3/%��/0#�­1b;.�.1:��- �

�P�x1-� $61b;_�.132 1-�'�/%�; �b1��«3/%&{|X<��W �Yr@U��­1-�&�.� 2
1P3�UYpEW�nx5(��UY��l<n �­1b;_�.1:�)�

� 	&;	3/$(� ! �x��� ' �R1�$�1b;.�.132 1
�

;.3/$(� ! �����
1P��� �&�.1<��� ' �R1�$�1b;.�.132 1

�

1P�/���d�_1+���
0 ��	+�	0G��� �/% , W�r�r}�­1b;.�_1:� 	 �

e FH9;76'*)Yz{"K9M,:9M$W"C'*$P)87d"H$&,69q"HE+5a`H'*)Z'*)+/�3�`H5M,6EY$W"H"*)8EY,.$&%(7�9;"C,:F*)	7.)+,d$&/p7:$�`*%(EY)
7:,:3D,.)87+I e F*)�,.%(3&"H7:9M,:9;$W"�EY$W"H7.,.%�`KEY,.)8'rE+3&"rj[)nOH%:$�l&)8"�,.$�jo)U3	lD3&5;9;'-,.%(3&"K7:9M,:9M$W"r9M/
,:FH)n7.)+,V$&/~,.%(3&"H7:9M,:9;$W"H7`7 `*OHOK5q9M)8'4,.$�1P3�UYpEW�nx5(��UY��l<n EY$W"�,:3&9q"H7�$&%:,:F*$&<&$W"K3&5�3&"H'
lD3&5;9;'X,.%G3&"H7:9M,:9M$W"K7+I e FK9;76OH%:$&O[)+%:,�L�� F %:$&O�I�*_I;�DI�i f �U9;7�`K7.)8'@5;3D,.)+%Z9;" !_)8EY,+I+*_I�]�$W"
O�I8�8��\S/1$&% # 3D,.,.)8"*)8'�7:,:3D,.)8E(FH3D%:,:78I
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���
 ��� ��� � � � � ��3/����;.�.1�3'"�1-�'�/%�; �b1��«3/%�; � � � ! � �/� � �/�/0 � , ��3/��1 � 3 �R3/%M�/0
��% , %�3/%�� , �-".�/$(0¦1���1P3�UYpEW�nx5(��UY��l<n �d�.%M�	�'��1µ��;q�	�/�/0 � , 1-�'�/%�; �-1��«3/%��
1 1b;.�.1 $/= � � 	63/��1 � 3 �R3/%M�/0��­1b;_�.1:� - �

�P�|1-��$61b;.�_1.2 1-�'�/%�; �-1��«3/%&{|X<��W���r@Un�­1-�W�.� 2
3/�	1 � 3 �R3�%��/0��­1b;_�.1:��9 1-�'�/%�; �b1��«3/%t��W�rG�'{r�­1P3�UYpEW�n|5(��UY��l<na�­1b;.�_1:�.�

z��­3²3­"
�
!*9;"HEY)v,.%(3&"H7(9M,:9M$W"H7U3D%:)4$&%:,:FH$&<&$W"H3&5 = 1 ; � $m�	%�1µ�.�^�­1-� � �+}�; � $��	%�1µ�.�^�­1-� � �D23���1 � ��; � �	; � �	3&"K' 1 ; � $������-1Y�­1-� � �+}�; � $q�����-1+�­1-� � � 2 3/��1 � ��; � �	; � �GI e FK9;7vOH%:$�l&)87,:FK3D,q1P3�UYpEW�nx5(��UY��l<n <&)8"H)+%(3D,.)8763vl 3&5q9;'-,.%(3&"H7(9M,:9M$W"kIR�H%:$W2 lD3&5;9;'K9M,xL�$&/~,.%G3&"H7:9wJ
,:9;$W"H7	$&/�1b;_�.1 =�>p)r<&)+,�,:FK3D, �'3_3�1 56 ;	3�$&� ! � �k1P�/� �&�.1 = ! 3/%6%M� ! 1P3/� {|X<��W���r@U 56� � 	 ;.3/$(� ! ��	 � = ! 3/%6%M� ! 1P3/� {|X<��W���r@U 56 � 	21P�/� �&�.1 	 �Y=S>�F*)+%() >?)0'H)8"*$&,.) ;	3/$(� ! � �
1P3�UYpEW�nx5(��UY��l<na�­1b;.�_1.�

�

;.3/$(� ! �@3&"K' 1P�/���d�_1i� 1P3�UYpEW�nx5(��UY��l<na�­1b;.�_1.�
�

1P��� �&�.1 =
3&"K'-z{"H3&5q5ML 1 ;	1 $(>
	 � ��;�1:��� ;	1P��1µ��W�n�{ 2@�.�­1-�

�

;	3�$&� ! �CA 1-�
�

1P�/� �&�.1:��� c ��;	1.�.���
�

� �D��� � ��
���
�� � � � � � � ����� �;� 
 �����$� ��� 
 � � �-� � � � 
 � �

�H%:$W2 F %:$&O�I�*_I;�DI�i&]�3&"H'�,:F*) 3Dj[$�l&)a'*)87:EY%G9MOH,:9M$W"�>?)@<&)+,r3�FH9M)+%(3D%(EGF�Lu$&/vEY$W"^J
'K9M,:9M$W"H7-,.%G3&"H7:9M,:9M$W"K7�2q`K7.,r7:3D,:9q7./1L&=U7 `HE(F ,:FH3D,r>p)0EY$�`H5;' EY$W2UjK9;"H) ,:F*)82�>�9M,:F
1P3�UYpEW�nx5(��UY��l<n 9;"�l 3&5q9;'A,.%(3&"K7:9M,:9M$W"H74$&%�,:3Dy&)Q3D,T,:F*)C7:3&2v)C,:9;2v)r9q"�3�7.,.)+O
3&7|7:F*$�>�"-9;" e 3Dj�I+*_I;�DI

%:)8�&`H9M%:)82v)8"P, '*)87(EY%(9MOH,:9M$W"
1-�­�/%6; �-1��-3/%��/W�rG�'{ e FH) jK3&7:9qEQ%:)8�&`H9M%:)82v)8"P,�/B$&%rlD3&5;9;' ,.%(3&"H7:9wJ

,:9M$W"K7+I
3/�	1 � 3 �d3/%��/0 hg5;5M$�>�7�,.$�EY$W2UjK9;"*)�,.%(3&"H7(9M,:9M$W"H7r9;"�,.$u$W"*)

>�9;,:F 1P3�UYpEW�nx5(��UY��l<n@I e FH9;7?3&5;5M$�>�7`EY$W2ZJ
jK9q"H9;"*<@EY$W2vO[$�`H"K'A,.%(3&"H7(9M,:9M$W"H7�9;"�,.$03a/b`H5q5
EY$W2vO[$�`H"K'T,.%(3&"H7:9M,:9;$W"kI

%�3�% ! 3/% � � ! 1��b% �o={9�I�)&I�3/�	1 � ; ! 3+��� hg5;5M$�>�7�,.$u,:3Dy&)0,.%(3&"H7:9;,:9M$W"H7�3D,C,:F*)07:3&2v)
,:9;2	)n9;"T,:F*)�7:3&2	)�7.,.)+O�I

e 3DjK5M)�*_I;�%$ e F*)rFK9M)+%(3D%(EGF�LA$&/U%:)8�&`H9M%:)82v)8"P,:7�/1$&%T,.%(3&"H7(9M,:9M$W"H7�>�FH9;EGF�EY$�`K5;'�j[)
,:3Dy&)8"r9;"T,:F*)�7(3&2v)�7.,.)+O

H@I��YI�� ������� � �
	 � � � ��� K�Q�L����D	PK�	
�����
e F*)V'*)Yz{"H9;,:9M$W"S$&/[3n/b`H5q5_EY$W2	Oo$�`K"H'Z,.%(3&"H7:9;,:9M$W"v9;7}3&'H3DOK,.)8'v/1%($W2 Z � � F !H\�\²]K>�9M,:F
3�2v$_'K9wz{E+3D,:9M$W"@7�`HE(FQ,:FK3D,U3-,.%(3&"K7:9M,:9M$W"Q/B%:$W2m3�'*)+/�3�`H5M,nEY$W"H"*)8EY,.$&%ZE+3&"ajo)v/-`H5;5
EY$W2	Oo$�`K"H'Q$W"H5MLX9M/`9M,�7.,:3D%(,:7U9;"@,:F*)4'*)+/�3�`H5M,nEY$W"H"H)8EY,.$&%Z3D,U,:F*)	,.$&O�5M)+l&)85 I e FH9;7
EGFH3&"*<&)�9q7V9;"HE+5a`K'*)8'�9q"-,:F*)n'*)Yz{"K9M,:9M$W"t$&/�1-�­�/%6; �-1��-3/%({�Xt��W���r@U � � )+/�I+*_I;�DI�]%���GI
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������������ � � U � � , ���)%��b1��«3/%o3­"�� "+$(0b0 ! 3/4��(3�$&% , 1-�'�/%�; �-1��«3/%E"��­3/4
� � r�z�5 ��� �
� ;q��;+;.�	%�1��-�/0b0�
o� �����'3 , $ ! � , �/;)"	3/0b0 3 �V;��
1-�­�/%6; �-1��-3/%(�EjEU � rGzm5�\�\ $�= � UYpEW�nx5(��UY��l<n
1 1-��$ � 2 1-�'�/%�; �-1��«3/%&�EjEU � r�z�5N\�\^�­1-�&� >

�P�EX�%�1µ�	�+5�1P��1µ� $ c ��; ! 3+���_�­1-�&�.� 2�P� ! 3/%_"�$�=@�Y5VU&W�UYX@2 ! 3�% ����$(�'��1��«3/%��PX�%�1µ�	�+5�1P��1µ�R� ! 3/%_"~�;-
1-�
�

1P��� �&�.1 / ! 3/%_" - � � 	21-�
�

1P��� �&�.1 	 �<� ��;	1P��1µ���mWx5(�/j��4-
� 1 ; � �	; � $61-�

�

;.3/$(� ! � 2i; � �� ; � 9 3���1 � ��; � �	; � �.�.�.�

B6"*)`2	9M<WFP,~)	�^O[)8EY,�,:FH3D,N3|/-`H5;5_EY$W2vO[$�`H"H'U,.%(3&"H7(9M,:9M$W"U)8"�,.)+%(7R3gEY$W2	OK5M)+,.)�EY$W"^J
z{<�`*%(3D,:9M$W"r7 `HE(Fr,:FH3D,6"*$�EY$W"P,:9;"&`H3D,:9M$W"C,.%(3&"H7(9M,:9M$W"H7V3D%()S"*)+)8'H)8'kI e FH9q7�9;7|9;"H'*)+)8'
,:FH)	E+3&7.)vj[)8E+3�`H7.)vEY$W"�,:9q"d`H3D,:9;$W"Q,.%(3&"H7:9;,:9M$W"H763D%:)Z$W"H5MLC"*)+)8'*)8'Q9M/})8"P,.)+%:)8'@7:,:3D,.)87
3D%() B w $W"H)87v>�FH9;5;)t,:FH)�3Djo$�l&)r'*)Yzo"H9M,:9M$W"�%:)8�&`H9M%:)87Z,:FH)82 ,.$ j[)TjK3&7:9;E-7:,:3D,.)87+I
!*9;"HEY)Z$&%:,:F*$&<&$W"H3&5q9M,xLC$&/?7:$�`*%(EY)v3&"H'Q,:3D%:<&)+,U7.,:3D,.)87�9;767.,:3D,.)8'a9;" � )+/�I+*_I;�DI�]%�r3&"H'
)	�*9;7.,.)8"KEY)t$&/g3DOHOH%:$&OK%(9;3D,.)TEY$W"^zK<�`*%(3D,:9;$W"�9q7S7(F*$h>�"�9q" F %:$&O�I�*_I;�DI�]&]_=?,:F*)-3Djo$�l&)
'H)Yz{"H9M,:9M$W"TE+3&"�jo)6%:)8'�`HEY)8'�3&7V<W9;l&)8"-j[)85M$h>
$

�������	��
���
���������� � 	�� W "�$(0 0 ! 3/4��(3/$(% , 1-�'�/%�; �b1��«3/% � ;�1 � ��3/%7��;	��1�� ; " 
 � % �
1-�'�/%�; �b1��«3/%&�yjEU �

1-�­�/%6; �-1��-3/%(�EjEU $/= � UYpEW�n|5(��UY��l<n
1 1-��$ � 2 1-�'�/%�; �-1��«3/%&�EjEU��­1-�&� >

1-�'�/%�; �-1��«3/%t��W�r��'{��­1-�W�7-
�

1-�'�/%�; �b1��«3/%&{|X<��W �Yr@U��­1-�&� - � � 	21-�
�

1P�/���d�_1 	 �t� ��;	1P��1µ���mWx5(�/j��

�*%:$W2 FH9;)+%(3D%(E(FPLT9;" e 3Dj�I�*_I;�D=H>p)UE+3&"�7:F*$�> ,:FH3D,�/-`H5;5[EY$W2vO[$�`H"H't,.%(3&"H7(9M,:9M$W"H7
>|FH9;E(F-3D%()n$&%:,:F*$&<&$W"H3&5�=KE+3&"-j[)�`H"H9M,.)8'-9q"�,.$	3	7(9;"*<W5M)6/-`H5;5[EY$W2vO[$�`H"H'T,.%(3&"K7:9M,:9M$W"kI
����
 � 
�� ��
���
 ��� ��� ��� ��� ��3/���u;_�.1@3­"|1-�­��%�; �-1��-3�%�;4� � � ! � �/� ��3���1 � 3 �R3/%���0��/% , "+$(0b0
! 3/4��(3/$(% , 1P3�UYpEW�nx5(��UY��l<n �&�	%M�.�­��1µ�	;u��"+$(0b0 ! 3/4��(3�$&% , 1-�­��%�; �-1��-3�%��
1 1b;.�.1 $/= � � 2

� 1 1-� $�1b;.�_142�1-�­�/%6; �-1��-3/%(�EjEUn�­1-�W�.��-s3/�	1 � 3 �d3/%��/0#�­1b;.�.1:� 9
1-�'�/%�; �b1��«3/%&�yjEUn�­1P3�UYpEW�nx5(��UY��l<n �­1b;_�.1:�.�

z��­3²3­"
�6�H%:$W2 F %:$&O�I *_I;�DI�i f >?)}<&)+,�,:FH)}l 3&5q9;'H9M,�LV$&/^,:F*)N%:)87 `H5;,o$&/Y1P3�UYpyW�nx5(��UY��l<n@I
!*9;"HEY)U7:,:3D,.)876)8"�,.)+%:)8'Cj_L�3&5;5t1-� $Y1b;.�_1�3D%:)SjK3&7:9qED=o7.,:3D,.)876)8"P,.)+%:)8'Cj_L�,:F*)89M%�`H"H9M$W"
>|9;5;5�j[)v7.$T,.$_$*Iuhg7d"*$T,.%(3&"H7:9;,:9M$W"H769;"#1b;.�.1g3D%:)	'*)+/�3�`H5M,+=k"*$-'*)+/�3�`H5M,dEY$W"H"H)8EY,.$&%(7
>|9;5;5[3DOHO[)83D%V9;"T,:F*)n%()87 `H5M,`$&/�1P3�UYpEW�n|5���UY��l<nQI
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��"Q,:FH)v/1$W5;5;$h>�9;"H<*=k>p)4'H)Yz{"*)v,:F*)v$&O[)+%(3D,:9M$W"K3&5}7.)82	3&"P,:9;E+7n$&/?/-`H5;5�EY$W2vO[$�`H"H'
,.%G3&"H7:9M,:9M$W"K74>�FK9;E(Fu>�9;5q5�j[) `H7.)8'�5;3D,.)+%�3&"H'�7:FH$h> 9M,:7T)8�&`H9MlD3&5M)8"HEY)C,.$�,:F*)Q'*)YJ
"H$&,:3D,:9M$W"H3&5V$W"H)�<W9Ml&)8"A3Dj[$hl&)&I �#"A7.$W2v)�7:)8"H7.)&=`>p)rE+3&"�7:3hL�,:FK3D, F %($&O�I *_I;�DI��H�
<W9;l&)87|7.$�`K"H'H"*)87:7V$&/t� ��rGr jml��izxl ��n�{ � � )+/�I�*_I;�DI�� �P�|3&"H'rEY$W2vOK5M)+,.)8"H)87:7�/B$W5wJ
5;$h>�7�/B%:$W2 F %:$&O�I�*_I;�DIg*%�^I
� )�j[)+<W9;" >�9M,:FQ,:F*)T'*)Yz{"K9M,:9M$W"X$&/V,:F*)t'*)+/�3�`H5M,�EY$W2vO{5M)+,:9M$W"@/-`H"HEY,:9;$W"kI e FH9;7

/-`H"HEY,:9;$W"T)87:7.)8"P,:9;3&5;5MLtEY$&%:%:)87.O[$W"H'H7`,.$4,:F*)ij@3/4���0a�.1µ�S$W"H)n9;" Z �mh�
 � \ f ]�I
�������	��
���
���������� � � � �	� ��� � � 
��4� 
 �D��� �"� � 
 � � � �"
���� �
, �-".�/$(021 X�%�1-�'�/% ! �Rj@3/4���0a�.1µ� $�5VU&W�UYX � 5�57�.1�8 8: 565Y�.1
1 �­3²3�1b;�1P��1µ� $&>�}m;	1P��1µ��; $/=f> 	
�P� ! 3�%_" $/=<�M5@UdW�UYX@2 ! 3/% ����$&�'��1��«3/%N���­3_3�1b;�1P��1µ�R� ! 3�%²"}��-v;�1P��1µ�	;./ ! 3/%_"�� 2

�'3_3�1b;�1P��1µ� 6 , �«"	��$&0¦1 Xm%�1-�­�/% ! ��j@3�4y�M0 �_1µ�P���'3_3�1b;	1P��1µ�R�	;�1���1µ��; �(-
� 1 ;
$ , �-".�/$(021 X�%�1-�­��% ! �Rj@3/4���0 �_1µ�_���­3_3�1b;�1P��1��R�	;	1P��1���;�� 2

� � ��;��<� ;�1P��1µ�+W�n�{ 9
� c ��;���/ , �-".�/$(021 X�%�1-�'�/% ! �Rj@3/4���0a�.1µ�_���­3²3�1b;�1P�R1µ���	;	1P��1µ�	;h�(�.� -

� � ��;��<� ;�1P��1µ��l<p 9
� c � ��;����i;	1P��1µ��;�� � 9

�P��� , �«" $ c ��;��.2 � � , �«"k�@� ! 3/%6%M� ! 1P3/� {|X<��W���r@U�-
, �-" 6 , �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�_���'3_3�1b;�1P�R1µ�R�	;�1P��1µ�	; �.�.� -

� c � ��;����i;	1P��1µ��; �� � 9��P��;�0 $ c ��;��.2 c ~ ��;�0����i;�1P��1µ�	; �� � -
;+0 6 , �-".�/$(021 X�%�1-�'�/% ! �Rj@3/4���0a�.1µ�_���­3²3�1b;�1µ��1µ���	;.1P��1µ�	; �.�:�.�.�

� )S3&5;5M$�> , �«"	�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�4,.$�jo)U3DOHOK5;9M)8'T$W"K5ML�,.$t7.)+,:7|/1%:$W2 >�FH9;EGF�3
lD3&5;9;'-EY$W"*zK<�`*%(3D,:9M$W"-E+3&"�j[)nEY$W"H7.,.%�`HEY,.)8'�I
����
 � 
�� ��
���
 ��� ��� ��� � � ! 3/% ����$(�'��1��-3�% ! �/% 	�� , ���<%M� , � � ! $&�+; ���/�.0 
 �
1 ! 3/%_"�$/= � > 	 ! 3/% ����$(�­��1��«3/%N���­3²3�1�� ! 3/%_"N� 21 ;
$ ! 3�%_" 2 ! 3/% ����$(�­��1��-3/%N��;�� c ~ ��;���� ! 3�%_"k�

z��­3²3­"
�6�H$W5;5M$h>|7�/1%($W2�,:F*)�'*)Yzo"H9M,:9M$W"t$&/ ! 3/% ����$(�­��1��-3/%~I
����
 � 
�� ��
���
 ��� ��� ����� � �+% 1 � �q0 �b%M�

��;�0 $ c ��;��.2 c ~ ��;�0����i;�1P��1µ�	; �� �
3'"�1 � �x{��-" � ��� � ����� �t;+0(� ;x$&%�� � $6� � � � ;+0�$ c ��;��32 c ~ ��;+0 ���i;	1P��1µ��; �� � �

z��­3²3­"
�6�H$W5;5M$h>|7�/1%($W2�,:F*)�'*)Yzo"H9M,:9M$W"t$&/�EY$W"^zK<�`*%(3D,:9;$W" � � )+/�I+*_I;�DI�iW�GI
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���
 ��� ��� ��� ��� W�0b0�;	1P��1µ��; ;+$^����0 �«� , 1P3 , �-".�/$(021 X�%�1-�­��% ! �Rj@3/4���0 �_1µ� �/� �
�b% ! 0 $ , � , �b%�1 � �q� ��;+$(0¦1 	 �t����;�;�$(4��u1 � ��1���'3_3�1b;	1P��1µ�R�	;�1P��1µ�	;�� 6  "!$#s, �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ� � �
1 �­3_3�1b;�1P��1µ� $d>�}m;�1P��1µ�	; $�=u> 	&;�1P��1µ�	;./ c ~ ���'3_3�1b;	1P��1µ�D� 2

;�1P��1µ�	;3/ , �«"	�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�_���'3_3�1b;	1µ��1µ�R�	;	1P��1µ��; �

z��­3²3­"
� � `*)v,.$ F %:$&O�I�*_I;�DI��&�*= , �«"	�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�-/1$W5q5M$h>�7d3T%($�`*,.)v,.$�3&5;5
7:,:3D,.)87N9;"f;	1P��1µ��;&I}��9M%(7.,�$&/K3&5;5 = c(~ ���'3_3�1b;	1P��1µ�D� ��;�1P��1µ��; �� �SI ��/K/1$&%�7.$W2v)(B w Jx7:,:3D,.)87
;n>?)UFK38l&)�,:FK3D, c � ��;���� ;�1P��1µ�	;��� �Z=H,:F*)8"i� � ; � $ c ��;h� 2 c&~ ��; � ��� ;	1P��1µ��; �� �n�GI
!�`HE(F�; � 6 c ��; �

�

� �}3&"H'4,:FH)+%:)|9;7p3�5;9q2	9M,��Bj[)85M$W"*<W9;"H<n,.$�;	1P��1µ��;��G=H'6`*)�,.$�z{"K9M,.)8"*)87:7
$&/?3T7.,:3D,.)v,.%:)+)v9M,g>�9;5;5�jo)S%:)83&EGF*)8'kI�hg5;5~7 `HE(Fv; � >�9;5q5kj[)S9;"KE+5a`H'*)8'r9;"C,:F*)S7:)+,g$&/
7:,:3D,.)87V%:)+, `*%G"*)8'-j_L , �«"	��$&0¦1 Xm%�1-�­�/% ! ��j@3�4y�M0 �_1µ�WI
����
 � 
�� ��
���
 ��� ��� ����� � , �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ� � ��;�1 � �m".3/0 0 3 ���b% � � � ! $(��; � ���
�M�­3+�6�	�	1 
��
1 ;�1P��1µ�	;
$�=�> 	

�P� ! 3�%_" $/= � > 2 ! 3/% ����$(�'��1��-3�%����'3_3�1�� ! 3�%_"N�7- ;�1P��1µ�	;./ ! 3�%_"k� 2� 1
�

$�;	1P��1µ��; 2 , �-".�/$(021 X�%�1-�­��% ! �Rj@3/4���0 �_1µ�_���­3_3�1+�	;	1µ��1µ�	; � � c ~ � �
�t�

, �«"	��$&0¦1 Xm%�1-�­�/% ! ��j@3�4y�M0 �_1µ�P�
�
�	;	1P��1µ��; � c(~ � �

�.�.�
nq3�1µ��1 � ��1<; �b% ! � c ~ � �

��� ;�1P��1µ�	;��/� �q1 � �u3/%60�
�;	1P��1µ��;4� � � !���! �/% 	+� ! � � 0 , � �	% 3­"
�

	g"+�'3/4 , ���)%��b1��«3/%�3­" c&~ � �;�t� � � ���q1P3�� ��;	1-� � ! 1<;�1P��1µ�	;�1P3 c(~ � �
� � ;�1P��1µ�	; � � �.% 1 � �

�'3_3�1�;	1P��1µ�E�(��;+;.� , 1P3 , �-".�/$(021 X�%�1-�'�/% ! �Rj@3/4���0a�.1µ� � ;
�
�

z��­3²3­"
� , �-".�/$(021 X�%�1-�­��% ! �Rj@3/4���0 �_1µ�_�
�
�	;�1P��1µ�	; � c ~ � �

�.�S>|9;5;5R7:,:3D%:,Z/1%:$W2
�
>�FK9;E(F

>|9;5;5D3&5;7.$�j[)N9;"HE+5a`K'*)8'69;"6,:F*)N%:)87 `K5M,k$&/ , �-".�/$(021 X�%�1-�­��% ! �Rj@3/4���0 �_1µ�_���­3_3�1b;�1P��1µ�R�	;	1P��1µ��;��
j_L F %($&O�I�*_I;�DI����_I h|7 , �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�a/B%:$W2 3 %:$_$&,T7.,:3D,.)C'H$P)87�,:F*)
7(3&2v)��.$&jr3&7V,:FH)n$W"*)�>|9M,:F

�
=K%:)87�`H5M,:7n�B>�F*)8"�%:)87.,.%(9qEY,.)8'-,.$4,:F*$W7:)�>�9M,:FK9;" c&~ � �

�.�
>|9;5;5oj[)g,:FH)�7:3&2v)&I
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��� ��
������ � ������� ��� , �-".�/$(021 X�%�1-�'�/% ! �Rj@3/4���0a�.1µ� �<3/� � ;7�)%7� ���b1 � � ��;P�6� ! 1m1P3
! 3/% ����$(�­��1��«3/% �0� �-� �

� �q�'�	;+$(0¦1 , 3²��;�%�3�1 ! � �/% �&�q�'� �R�/� , 0a��;+; � 3 � 4��/% 
�1�� 4��	;3�t���+����0�

, �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ� �y��;�0 3/% � ��;3�t� , 3 3�% ! � �
1 �'3_3�1b;�1P��1µ��$d>�}�;	1P��1µ��; $/=�> 	

�P� ! 3/%_"�$�= � 5VU&W�UYX@2 ! 3/% ����$(�­��1��-3/%N���'3_3�1b;�1P��1µ��� ! 3�%_"}�;-v;	1P��1µ��;3/ ! 3/%_"�� 2� , �-".�/$(021 X�%�1-�'�/% ! �Rj@3/4���0a�.1µ�_���­3²3�1b;�1P�R1µ���
, �«"	�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�_���'3_3�1b;	1P��1µ�R�.;�1P��1���;��.�y�
, �«"	�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�_���'3_3�1b;	1P��1µ�R�.;�1P��1���;��.�

� �t"	3��q��;.�.1m3­"x;	1P��1µ��; � � � ! � � ;q�	����0 � , ;+$�	�;_�.1t3'"x;	3/4�� ! 3/% ����$(�­��1��«3/% �, �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ� ���b1 � , �-".�/$(021 ! 3/%6%7� ! 1P3���;o� � ! 02$ , � , � ;�� ;+$�	�;_�.1
3­"�1 � ��;.�/4�� ! 3/% ����$(�'��1��-3�%v�/% , ���b0 0 � % ! 0 $ , �q1 � 3/;.�q;	1P��1µ��; �
1 �'3_3�1b;�1P��1µ��$d>�}�;	1P��1µ��; $/=�> 	R;�1P��1µ��;./ c ~ ���­3_3�1b;�1P��1µ�D� 2�P� ! 3/%_"�$�= � 5VU&W�UYX@2 ! 3/% ����$(�­��1��-3/%N���'3_3�1b;�1P��1µ��� ! 3�%_"}�;-

;�1P��1µ�	; % , �-".�/$(0¦1 "+�'3/4r��;	1P��1µ��;��C/ ! 3/%_" 9� , �-".�/$(021 X�%�1-�'�/% ! �Rj@3/4���0a�.1µ�_���­3²3�1b;�1P�R1µ���	;	1P��1µ�	; � %, �«"	�/$(0¦1 "+�'3/4r��;	1P��1µ��;�� / ! 3/%_"��;-
;�1P��1µ�	;./ , �«"	�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�_���'3_3�1b;	1P��1µ�R�	;	1P��1µ�	; �.�

��� � "4�t���(�/;�;.�-1t� ! 3�4y�M0 �_1µ� ! 3/% ����$(�­��1��-3/%��m1 � ��� ��;�$&0¦1 ��� 0b0 	��q1 � ��;.�/4�� ! 3/%������$(�'��1��«3/%��
1 �'3_3�1b;�1P��1µ��$(5VU&W�UYX�} ! 3/%²" $/=)�75VU&W�UYX 	 ! 3�% ����$(�'��1��«3/%����'3_3�1b;	1P��1µ�R� ! 3/%²"N� 2, �«"	��$&0¦1 Xm%�1-�­�/% ! ��j@3�4y�M0 �_1µ�P���'3_3�1b;	1P��1µ�R� ! 3�%_"}�@� ! 3/%²"

���x�+%T��;	1P��1µ��1-� ���o� �.1-$(��%M� , 	 
 , �«"	�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ� � , �«"	��$&0¦1 ! 3/%6%7� ! �1P3/�+;u�/� ��3/��1 � 3 �R3/%M�/0 �
1 �'3_3�1b;�1P��1µ��$(5VU&W�UYX�}�;�1P��1µ�	;
$�=�> 	

�P� ! 3/%_"�$�=@�Y5VU&W�UYX@2 ! 3/% ����$(�­��1��-3/%N���'3_3�1b;�1P��1µ��� ! 3�%_"}�;-v;	1P��1µ��;3/ ! 3/%_"�� 2� 1 ; � �	; � $ , �-".�/$(021 X�%�1-�'�/% ! �Rj@3/4���0a�.1µ�_���­3²3�1b;�1P�R1µ���	;	1P��1µ�	; � 2� ��; � �@� ! 3/%6%M� ! 1P3/� {|X<��W���r@U�-� ��; � �@� ! 3/%6%M� ! 1P3/� {|X<��W���r@U�9 3/�	1 � ��; � �	; � �.�
� � , �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ� ! �/% 	����+���M0 �P� , �­"	1µ�	���/% 
 1-�­�/%6; �-1��-3/% � ;�1P� � �	%��
1 1-� $ � 2Q� 1 ! 3/%_"�$/= � 5VU&W�UYX�	�1-�

�

1P�/���d�_1�/ ! 3�%_" - ! 3/% ����$(�­��1��-3/%N���'3_3�1�� ! 3/%²"N� 2���'3_3�1�� ! 3�%_"�� 6  �!$#9, �«"	��$&0¦1 Xm%�1-�­�/% ! ��j@3�4y�M0 �_1µ� �

z��­3²3­"
� � )UEY$W"H7:9;'*)+%�,:F*)n3Dj[$hl&)nz{l&)n7.,:3D,.)82v)8"P,:7|9;"�, `*%("kI
�DI��*$W5;5M$�>�7S/1%($W2 'H)Yz{"H9M,:9M$W"@$&/ , �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�0��9M,S,.%(9M)87U,.$QEY$W2ZJ
OK5M)+,.)d$W"r3&5;5k7.,:3D,.)87g9M,�9;"HE+5a`H'H)87G�GI
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]_I e FH3D,?3&5;57;�1P��1µ��;d3D%:)|9;"KE+5a`H'*)8'v9;7p7:F*$�>�"49;" F %:$&O�I�*_I;�DI����_I e F*)�'H)Yz{"H9M,:9M$W"Z$&/
, �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�C9;7S7:9;249;5;3D%n,.$C,:F*)T'*)Yz{"H9M,:9;$W"Q$&/�EY$W"^zK<�`H%(3D,:9M$W"
/1$&%�h � � Jx7.,:3D,.)87+I`�*$&%&B w Jx7.,:3D,.)87+={,:F*)+%:)�3D%:)�,x>?$4E+3&7.)87+=
��3��t/1$&%g7.$W2v)S7.,:3D,.)

� 6 ;	1P��1µ��;&=k"*$47:,:3D,.)87g5;$h>?)+%|9M,�9q"�,:F*)�7:,:3D,.)U,.%:)+)S3D%:)
9;"HE+5a`K'*)8'�9;" ;�1P��1µ�	;&Ix��"C7 `HEGFC3tE+3&7.)&=�3t'*)+/�3�`H5M,|EY$W"K"*)8EY,.$&%n9;7g3&'H'*)8'kI
!^9;"HEY)d>?)d%:)82v$�l&)U9M,+=*,:FH)�9;"HE+5a`K7:9M$W"�jo)+,�>p)+)8"
, �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�_�

�
�	;�1P��1µ��;�� % , �-".�/$(0¦1 "+� 3/4X��;�1µ��1µ�	; �N3&"H' ! 3/%²"/1$W5q5M$h>�78I

�Bjo��,:F*)+%:)V3D%:)�7.,:3D,.)87p5M$h>?)+%N,:FH3&"
�
9;"KE+5a`H'*)8'U9;"o;�1P��1µ�	;DI�!*9;"HEY)�7.,:3D,.)87N/B$&%(2

3X,.%:)+)&=?,:F*)+%:)�3D%:)�`H"K9;�d`H)4%:$�`*,.)87	/1%:$W2
�
,.$Q,:FH$W7.) ;�1P��1µ�	; � c ~ � �

�GI
h|5q5g7:,:3D,.)87�3&5M$W"*<�,:FH)87.)Q%:$�`*,.)87->|9;5;5|jo)Q9;"KE+5a`H'*)8'u9;"u,:F*)Q%:)87 `K5M,�$&/
, �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ��I � $h>�>p)T7:F*$�> ,:FK3D,S9M/V7:$W2v)+,:FH9;"*<r<&)+,:7
9;"HE+5a`K'*)8'X>�FH9;EGFQE+3&"H"*$&,Ujo)	9q"@3�EY$W"^z{<�`*%(3D,:9M$W"k=�>p)�FH38l&)T3�EY$W"P,.%(3 J
'H9;EY,:9M$W"�I@��/�,:F*)+%:)�9;7�3&"?B w Jx7:,:3D,.)f;�7 `HEGF-,:FH3D,

�-� c ��;���� , �«"	��$&0¦1 Xm%�1-�­�/% ! ��j@3�4y�M0 �_1µ�P��;��	;	1P��1µ��;��.� � �
,:F*)8"-/B%:$W2 '*)Yzo"H9M,:9M$W"t$&/ , �-".�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�_��;��	;�1P��1µ�	;��G=

��; � �	; � $ c ��;�� 2 c ~ ��; � ���i;�1P��1µ�	; �� � - c ~ ��; � � �i;	1P��1µ��;��� �
>�FH9;EGFTEY$W"�,.%(3&'K9;EY,:7`,:FH3D,|;�1P��1µ��;n9;7`3Z7 `*jK7.)+,?$&/�3UlD3&5;9;'tEY$W"^zK<�`H%(3D,:9M$W"kI
� FH)8"	EY$W"H7:9;'H)+%(9;"*< , �«"	�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�_��;��	;�1P��1µ��;��G={>?)�%:)85MLS$W"
F %:$&O�I�*_I;�DI��R*_I

e F*)S7.)+,|$&/ROo$W7(7:9MjK5M)nEY$W"*zK<�`*%(3D,:9M$W"K7 ! 3/%_" 2 ;	1P��1µ��;D/ ! 3/%_"@9;7�`H"HEGFH3&"*<&)8'
jPL , �-".�/$(021 X�%�1-�­��% ! �Rj@3/4���0 �_1µ��I�h|E+EY$&%('K9;"*<4,.$ e FkI *_I;�DI;�8i_=k,:F*)Z7.)+,g$&/}EY$W"^J
zK<�`*%(3D,:9;$W"H7`)8"HEY$W2vOK3&7(7:9;"*<v,:F*)�<W9Ml&)8"�7.)+,V$&/N7.,:3D,.)87|9;7V'*)+,.)+%G2	9;"*)8'Tj_L

1-� ���	� � , $ ! � , ����; $&> 	 � ��;�� �� ;�1P��1µ�+{�Xt��W���r@U�� �
>�FH9;EGFU9q7 `K"HE(FH3&"H<&)8'Uj_L F %:$&O�I�*_I;�DI����63&"H'Z9M,.)82�] jZ$&/{,:FH9;7�,:F*)+$&%:)82�OH%:$�l&)8"
3Dj[$hl&)&I

i_IV/1$W5q5M$h>�7V/1%:$W2 9M,.)82 ]S$&/�,:FH9;7`OH%($&Oo$W7(9M,:9M$W"tOH%:$�l&)8"�3Dj[$hl&)&I
�*I e >?$n'*)+/B3�`K5M,~EY$W"K"*)8EY,.$&%(7RE+3&"K"*$&,Nj[)?%()85;3D,.)8'ZjPL c ~ '6`*)`,.$d,:F*)82 FH38l^9;"*<d"*$
7 `*jK7:,:3D,.)87+I � )+/B3�`K5M,VEY$W"H"*)8EY,.$&%(7|E+3&"�FH3hl&)n,:F*)89M%V5M$�>p)87:,�EY$W2	2v$W"�3&"KEY)87.,.$&%
0 ! ��,.$0j[)�)89M,:FH)+%T3&" B w Jx7.,:3D,.)X$&%-3&" h � � J�$W"H)&I ��/�9;,�9;7T3&"<B w $W"*)&=
0 ! ��>p$�`H5q'-FH38l&)�2	$&%:)n,:FH3&"T$W"*)�$&/~9M,:7�7 `*jK7.,:3D,.)87V)8"�,.)+%:)8'�jPL F %($&O�I *_I;�DI;� �
3&"H'Z,:FH9;7NEY$W"P,.%(3&'H9qEY,:7N,:FH3D, , �«"	�/$(0¦1 Xm%�1-�'�/% ! ��j@3/4���0a�.1µ�d)8"�,.)+%G7}3d7 `*jK7:)+,~$&/[3
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1P36jml<n�� �D# ��pEW�UY��l<na��;�1P��1µ���VrGW�U�UYXtn ���'3_3�1�� ! 3/%_"��.�)� ! 3/%_"

z��­3²3­"
�6�H$W5;5M$h>|7�/1%($W2 F %:$&O�I�*_I�]_I�i	3&"H' e FkI *_I;�DI;�8i_I
� $�> >?)�3&'H3DOH,V,:FH)n'*)Yz{"H9M,:9;$W"�$&/N3v7.,.)+Or$&/~7:,:3D,.)8E(FH3D%:,:7g/B%:$W2 Z � � F !*\�\²]�I
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�������	��
���
������ � � � �
� r�z�5 5�1µ���

, ��1P��� , ��1P� � $d{�W�UdW
! 3/%_" � ! 3�%_" � $�=u>
�P���MX�U ��� �R1-��$ � 	6�.%���		0a�_�­1-�d� , ��1P�6� ! 3/%_"~��� 2�P� � ��zqUk��� �&�_1-��$&X�U 	^� 1 1-��$dX�U:2

�
5(W�% ! ��; ! 3+���_�­1-�&�+�	��; ! 3+�6�P� �_1-�&��� �.����2�P� � � nx5 ��� ���f% ! ;
$�=p� = ��z�U|� 	*� 1 1b;_�.1 $�% ! ; 2 3/��1 � ; ! 3����_�­1b;.�.1:�.��-� 1 1b;_�.1�$�% ! ;/}�1�$ ��zqU:2 3/�	1 � ; ! 3+���_���R1+�CA 1b;.�_1.�79 1 6 1b;.�_1.�.� 2

� � �in|5 � �.9 ! 3/%_" � � ! 3/%_" - , ��1P� � � , ��1P�_� -
� � �in|5 �� �.9��P�EXtn $ �in|5 2

! 3/%_" � � � ! 3/%²" % ' �R1�$(X<n 2 � ���-1+�­1�� ! 3/%_"���� � A
' �R1 $&X<n 2 �	%�1µ�	�*�­1+� ! 3/%_"����&-

, ��1P� � � 4f3 , � " 
o�'��% , W�rGr}�PXtnr� , ��1P�6� , ��1P�_�(�.�.�:�.�

W�	 		� � ���-��1��-3/%6;��X�U �.%���	.0 � , 1-�­�/%6; �-1��-3/%6;
��zqU �.%���	.0 � , 1-�'�/%�; �b1��«3/%�;q;+$ !�� 1 � ��1t%�3o1��<3 1-�­�/%6; �-1��-3/%6; � � � !�� �/� �.� %

! 3/%��0� ! 10� � � ! �i! �/% 	+��� ��;.3/0 �/� , � �«�|��� �«3/� �-1��P��;u�/� � �b% ! 02$ , � ,
�in|5 ;_�.1b;�3'"y4�� ���b4��/0M%�3/%�� ! 3/% � � ! 1��b% ��;_�.1b;�3'"�1-�'�/%�; �-1��«3/%�; ��� � � !���! �/%

	+�u1P� � �.%?� %���;�1µ���

e F*)	/B$W5;5M$�>�9;"*<-OH%($&Oo$W7(9M,:9M$W"C<W9Ml&)87u`H7�EY$W"^zo'*)8"HEY)	,:FH3D, # 3D,.,.)8"*)8'a7.,:3D,.)8E(FH3D%(,
FK3&7R,:F*)67:3&2v)gj[)8FH38l^9M$�`*%`3&7?,:F*)g$&%(9M<W9;"H3&5K$W"*)&I@��,p3&5;7.$Z7:F*$�>�7?$�`*%`EY$W2vOK5;9;3&"KEY)�,.$
,:FH)n7.)82	3&"P,:9;E+7�'*)87(EY%(9Mj[)8'T9;" � )+/�I+*_I�]_I f 3Dj[$hl&)&I
����
 � 
�� ��
���
 ��� � � � � � W 1-�­��%�; �-1��-3�%�1 $ ��� ��� 0b0 	+���.%���	.0 � , �b%f;
$&> � ��� "m�/% , 3/%�0 

� "<1 � ��;.�.173­"�1-�­�/%6; �-1��-3/%6; ! 3��+� ��;µ�(3/% , �b% �u1P3 �-1�� ;��	%�� 		0a� , �b%f1P36jml<n��V�D# ��pEW�UY��l<na��;��
�
U � �	� �E� � � ;	1b;��y;.�.171b;_�.1;� � � ! � � ;t1 � �t4��.4 	��	�m3­"t1 � �m1P3²�EjEU�� � �);.�_1��b%�{��-" � ��� � ��� �
"��'3/4 � � � !�� 1 � ; ! 3/%6;�1-��$ ! 1µ� , ��;�$ !�� 1 � ��1y1P3�UYpEW�n|5(��UY��l<n 2 �­1b;.�_1.�m� 1 ���+% � , �
, �b1��«3/% �|1f�'� ��� ! 1b;o�i4�� ���b4��/0<%M3/%�� ! 3/%��0� ! 1��b% �i;.�_1�3­"�1-�'�/%�; �b1��«3/%�;�"+�'3/4 ��� � ���	%
! 3/% ����$(�­��1��«3/%�;��

z��­3²3­"
�6�H%:$W2 � )+/�I+*_I�]_I��*=6,.%(3&"K7:9M,:9M$W" 1 $ � � 9;7�,.%(9M<&<&)+%()8'�9M/n3&5;5g,.%(3&"H7:9;,:9M$W"H7	$&/
,:FH)�EY$&%:%:)87.O[$W"H'K9;"*<Z7.)+,q1b;_�.1`3D%:)�3&"H'�"*$W"*)n$&/�,:F*)nFH9;<WF*)+%.J�OH%(9;$&%(9M,xL�,.%(3&"H7:9;,:9M$W"H7�9;7
,.%G9M<&<&)+%:)8'kIn�?$W"Pl&)+%(7.)85ML&=k9M/E1V9q7�,.%(9;<&<&)+%:)8'k=[,:F*)ZEY$&%:%:)87.O[$W"H'H9q"*<47.)+,g$&/},.%(3&"H7(9M,:9M$W"H7
>|9;5;5oj[)&I � "H3DjK5;)8'H"*)87:7?/B$W5;5M$h>|7�/1%($W2 F %:$&O�I'*_I�]_I \PI
� 3��*9;2	3&5;9;,xL�$&/?,:F*)	7.)+,d$&/?,.%(3&"H7(9M,:9M$W"H7g%:)+OH%()87.)8"�,.)8'@jPL91 $ ��� /1$W5;5;$h>�76/B%:$W2

EY$W"K7.,.%�`HEY,:9M$W"�$&/ � � 3&"H'v� �&� ! UYpEW�nx5pI@�#"-,:F*)U'*)Yz{"H9M,:9;$W"�$&/~,:F*)�5q3D,.,.)+%8=H/B$&%�3&"�L
,.%G3&"H7:9M,:9M$W" 1-� $ � � >?)|2v$^'H9M/BLU,.%G9M<&<&)+%(7p$&/�3&5;5H5M$�>p)+%.J�OK%(9M$&%(9M,�LZ$W"*)87p7�`HE(F4,:F*)+Lv>�9;5;5
"H$&,?j[)g,.%(9M<&<&)+%:)8'-9;/�,:F*)d$W"*)x`H"H'H)+%?EY$W"H7(9;'*)+%(3D,:9M$W"T9;78I e %(3&"K7:9M,:9M$W"H7p/B%:$W2�>�FH9;EGF 1
9q7�EY$W"H7.,.%�`HEY,.)8'r3D%:)�"*$&,V9q"-EY$W" # 9;EY,Vj_LTEY$W"H7.,.%�`HEY,:9;$W"-$&/�1P3^�EjEUn� � �GI
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H@I��VI�� � � LMK/K�N���	?��! �#"%�<LMK�O��
!*9;"HEY)n3	O{3D,:Fr9;7�347.)8�&`*)8"HEY)U$&/}7.)+,:7�$&/�,.%(3&"K7:9M,:9M$W"H7V>�9M,:F-)83&EGFr$&/N,:FH)U7.)+,:7|,:3Dy&)8"
9q"Z,:F*)�7:3&2v)g7.,.)+O�= # 3D,.,.)8"H9;"*<nEY$&%(%:)87.O[$W"H'H7N,.$�� ��rGr jml��izxl ��n�{49;"*<|)83&E(Ft7.)+,
3&7�OH%:$�l_9;'H)8'Tjo)85;$h>nI
�������	��
���
������ � ��� 	��
�m��1«1µ�.%&zYW�U � $�UG57� � 57�_1 8 8: UG57� � 57�.1
1 �(��1 � $ UG5Y� � 5Y�.1 	

�P� ! 3/%_"�$�= � > 2 ! 3/% ����$&�'��1��«3/%N���­3_3�1+� ! 3/%_"}�.�32 ��%�3�% , �.1-� ��; $d> 8 8: � 2
�(��1 � � � �;- ����1«1µ�	%&zYW�U � � �(��1 � ��� � �;-
�(��1 � �� � �;- ����1«1µ�	%&zYW�U � � �(��1 � ���

� � ��rGr jml��izxl ��n�{r� � ��� , �(��1 � �.%�3/% , �_1-�'�	;�� �
� ����1«1µ�	%&zYW�U � �­1P� �b0²�(��1 � �

e F*)`%:)87 `H5M,~$&/ ����1«1µ�.%&zYW�U ��9q7~3d7:)8�d`*)8"KEY)�$&/K,.%(3&"H7(9M,:9M$W"H7~/B%:$W2 ��� �B/1$W5;5;$h>�7�/B%:$W2
EY$W2	OK3D%(9;7.$W"T$&/�,:FH9q7�'*)Yz{"H9M,:9;$W"�3&"H'�,:F*)d$W"*)n/B$&%m�(��1 � X � ��5VUG5N�GI�h|"-)	�*3&2vOK5;)g$&/
# 3D,.,.)8"H9;"*<d9;7�<W9Ml&)8"49;"Z�~9;<*I+*_I;�8�_I � `K2�j[)+%(7�� J�ig<W9Ml&)�,.%(3&"H7:9M,:9;$W"H7~>p)�,:3Dy&)�9q"v7.,.)+OK7
�D=o]v3&"H'�i_I

2

3

2

1

1

default transitions
added by
FULL_COMPOUND

2 31

original path

flattenPATH

2

2

��9M<�`*%:)�*_I;�8� $mh|"�)	�^3&2vO{5M)d$&/�O{3D,:F # 3D,.,.)8"H9;"H<
��"�3v'H)+,.)+%(2	9;"H9q7.,:9;E67.,:3D,.)8E(FK3D%:,S� w )8�KIh�Yj[�G=H>p)UE+3&"�3&5;7.$v)	�^O[)8EY,
1 ����1 � 2 �o��%�3�% , �.1-� ��; $d> 8 8: � 2 �m��1«1µ�.%&zYW�U �a� �(��1 � �.%�3/% , �.1-� ��;��������
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>|F*)+%:) %�3/% , �_1-�'�	;�9;7�`H7.)8'03&7Z3rO{3D%(3&2v)+,.)+%v/B$&%�� ��rGr jml��izxl ��n�{ `H7.)8'�j_L
����1«1µ�.%&zYW�U �@I~�*$&%N,:FK9;7�%()83&7.$W"k=(%�3/% , �.1-� ��;�9;7~"*$&,�3�OK3D%G3&2v)+,.)+%�$&/ �m��1«1µ�	%&zYW�U �@I
� )t7:FK3&5;5�OH%:$�l&)�,:FH3D,U>�F*)8"QO{3D,:FH7�3D%:) # 3D,.,.)8"*)8'k=�,:FH9q7n'*$_)87�"*$&,S3 so)8EY,S$�`*%

3Dj{9;5;9M,�Lr,.$Cl&)+%(9M/BLQ)	�^9q7.,.)8"�, � "H$W"*)	�^9q7.,.)8"�,SOK3D,:FH7S9;" !_)8EY,+I+*_I��C$W" O�I8�²\ f IC��9M%(7.,n$&/
3&5q5 =o'H)Yz{"H9M,:9M$W"K7V$&/REY$W"Pl&)+%(7:9M$W"K76jo)+,�>p)+)8"X7.)8�&`*)8"HEY)876$&/p5;3Dj[)85;7S��3&7x`K7.)8'r9q"rEGFH3D%.J
3&EY,.)+%G9;7:3D,:9M$W"r7.)+,G�`3&"H'-O{3D,:FH7V3D%:)d<W9Ml&)8"�$
�������	��
���
������ � ����� � U � � , ���)% �-1��-3/% , ��; ! � � 	+��; ! 3/% �/�	�+; �«3/%i"+$(% ! 1��-3/%6; 	+�.1��t���.%
;_�.1b;�3­"<0 ��	��.0g;E�/% , 1-�­�/%6; �-1��-3/%6; 	�1P3²rGW �mX<rV5(X�U �Y1P3�UYpEW�nx5(��UY��l<nx5(X�U � ����; �t�.0 0
�/; 	��.1��t�+�	% ;.� � $��	% ! ��;q3'"x;+$ !�� ;.�_1b; 	µ1P3²r�zYW�U � �<1P3²zYW�U � ���
1P3²rGW �mX<r 5�X�U $�UG57�.1�8 8: rV57�.1
1 1b;.�_1�$VUG57�.132 1P3²r�W��mXtr 5(XqUn�­1b;.�_1:�)� �R1 $�1b;.�_1 	&1

�

0 ��	+�	0 �� �/% , UYp ��X 2 1
�

0¦� 	��	0µ�

1P3�UYpEW�n|5(��UY��l<nx5(XqU $&rV57�.1 ��=@�Y5VU&W�UYX�8 8: UG57�_1
1 0g;_�.1 $&rV57�.1�} ! 3�%_" $/= � 5VUdW�UYX 	 ! 3/% ����$&�'��1��«3/%N���­3_3�1+� ! 3/%_"}� 2

�|1b;_�.1 $ UG57�_142o�(��1 � X � ��5VUG5�� � 1b;.�_1 �+� ! 3/%_"��;-
1P3�UYpEW�nx5(��UY��l<n|5�X�Un��0 ;.�_1�� ! 3/%_"��@� 1b;_�.1;-91P3²r�W��mXtr 5(XqUn�­1b;.�_1:�)� 0 ;.�.1;-

�
�P�|1b;_�.1.]�$�UG57�_1.2 ��1b;.�_1.]�� ��1b;_�.1;-

����1 � X � ��5VUG5�� � 1b;.�.1 �+� ! 3/%_"~�;-#1P3^rGW ��Xtr 5(XqUn�­1b;_�.1.]W�<� 0 ;.�_1:�

1P3²rGzYW�U � $ UG57� � 57�_1�8 8: r 57� � 57�_1
1 �(��1 � $ UG5Y� � 5Y�.1 2

1P3²r�zYW�U � � ����1 � ��� �+�R��0 
[� �(��1 � �_1P3²rGW �mX<rV5(X�U|�

1P3²zYW�U � $&r 57� � 57�_1 ��=@�Y5VU&W�UYX 8 8: UG57� � 57�.1
1 0 ����1 � $dr 5Y� � 5Y�.1�} ! 3�%_" $/= � > 	 ! 3/% ����$(�'��1��-3�%����'3_3�1�� ! 3�%_"�� 20 �(��1 � � � �79 1P3²zYW�U �a��0 ����1 � � ! 3/%_"��)� � �;-

0 �(��1 � �� � �79
�P�M�G1-�­�/%6;|��� 1P3�UYpyW�nx5(��UY��l<nx5(X�U�� � � � , 0 ����1 � � ! 3/%_"�� 2

1P3²zYW�U �a��0 ����1 � � ! 3/%_"��)� � 1-�­�/%6; � � 1P3²zYW�U � �­1P� �b0&0 �(��1 � �
! 3/%_" X<n UYX<pEXt{��­1P3�UYpyW�nx5(��UY��l<na�­1-�­�/%6;h�+� ! 3/%_"��.�.�

e F*)	,.)+%(2 0 ����1 � 7.,:3&"K'H7n/B$&%U3r7.)8�d`H)8"HEY)4$&/�5;3Dj[)85;7+=�,:Fd`K7�9M,n7.,:3D%(,:7�>�9;,:FQ,:F*)7(2	3&5;5~5M)+,.,.)+% � 5 �MI���,d2	38LXEY$&%:%:)87.O[$W"H'r,.$�3&"C)	�^9q7.,:9;"*<tOK3D,:FA��7.)8�&`*)8"HEY)Z$&/R,.%G3&"H7:9wJ
,:9;$W"H7G�p$&%�"*$&,+I
e F*)

�
�P�|1b;_�.1.] $ UG57�_132 ��1b;.�_1.]�� ��1b;.�_1;-

�(��1 � X � ��5VUG5`�­1b;_�.1:�7-s1P3²rGW �mX<r 5�X�Un�­1b;_�.1.]W�<� 0 ;.�_1:�



� � ��� ��������� � �
	
	���
���	�������������
�����������������	�� �_* �

5q9;"*)87`9;"-,:F*)n'H)Yz{"H9M,:9M$W"t$&/�1P3�UYpEW�nx5(��UY��l<n|5�X�U�3Dj[$�l&)n,.$&<&)+,:F*)+%g>�9M,:F
����1 � X � ��5VUG5�� � 1b;.�.1 �+� ! 3/%_"~�

7:,:3D,.)82v)8"�,�9;"	,:F*)|7:3&2	)g'*)Yzo"H9M,:9M$W"v2	3Dy&)6EY)+%:,:3&9;"�,:FH3D,?3&5;5H%:)85;)+l 3&"P,p'*)+/�3�`H5M,R,.%(3&"^J
7(9M,:9M$W"H7�>�9M,:F�)82	OH,xL�5q3Djo)85q7�3D%:)S9;"HE+5a`H'H)8'�9;"�,:FH)S7.)+,g$&/},.%(3&"K7:9M,:9M$W"H7V%:)+, `*%("*)8'rj_L
1P3�UYpEW�nx5(��UY��l<nx5(X�UdI e FH9;7`%()85;9M)87`$W" F %:$&O�I�*_I;�DI�]�\PI
����
 � 
�� ��
���
 ��� � � ��� � � ��3/���/0b0@;.�_1b;o3­"f0¦� 	��	0 ; ! 3/�+� ��;µ�(3/% , � % �v1P3 � ;.�.1|3­"�1-�'�/%��
; �b1��«3/%�;��(3�;+; � 		0a��"��­3/4�� � � ���	% ! 3/% ����$(�'��1��-3�% � 1P3�UYpyW�nx5(��UY��l<nx5(X�U � ; �t�	0b0 �
, ���)%M� , �

z��­3²3­"
� � �^9q7.,.)8"HEY)d$&/�1b;.�_1?7�`HE(F-,:FK3D,
�(��1 � X � ��5@UG5`� � 1b;.�_1 �+� ! 3/%_"���-91P3²rGW �mX<rV5(X�U��­1b;.�.1:�)� 0g;_�.1

/B$W5;5M$�>�7V/B%:$W2 0g;_�.1�jo)89q"*<43t7.)+,|$&/N,.%G3&"H7:9M,:9M$W"K7V>�FH9qE(F�E+3&"Cj[)�,:3Dy&)8"X9;"r,:F*)S7:3&2v)
7:,.)+O�I � )+/B3�`H5;,p,.%(3&"K7:9M,:9M$W"H7p>�9M,:F4)82vOH,�L4,.%(9M<&<&)+%G7?'H$S"*$&,`2	3Dy&)d)	�*9;7.,.)8"HEY)g$&/�2u`H5wJ
,:9;OK5M)r243��^9;243&5�OK3D,:FK7�>|9M,:F�,:FH)C7:3&2	)X7:)+,t$&/�)	�_OK5q9;E+9M,�5q3Djo)85q7	O[$W7:7:9Mj{5M)�'6`*)C,.$
F %:$&O�I�*_I;�DI�]�\PI e F&`H7+=�`H"H9;�&`*)8"*)87(7R$&/~,:F*)d%:)87 `K5M,:9;"*<SOK3D,:FT/B$W5;5M$h>|7`/1%:$W2�,:FH)n'*)+,.)+%.J
249;"H9;7:2�$&/�3	7.,:3D,.)8EGFH3D%:,S� w )8�KI��Yjo�GI
� `*)�,.$	,:F*)n3Dj[$hl&)UOH%:$&O[$W7:9M,:9M$W"�=P>?)�E+3&"�EY$W"K7:9;'*)+%�1P3²r�W��mXtr 5(XqU�3&"H'
1P3�UYpEW�nx5(��UY��l<nx5(X�U�,.$�j[)43&"a9;"Pl&)+%(7.)4$&/`$W"*)t3&"*$&,:F*)+%Z3&"H'@,:FH)47:3&2v)tF*$W5;'H7
/B$&%�1P3²r�zYW�U � 3&"H' 1P3²zYW�U �@I@��/�OK3D,:F�)	�^9;7:,:7+=�1P3²zYW�U � 9;7`>?)85;5wJx'*)Yz{"H)8'kI

�*$&%�7.,:3D,.)8E(FH3D%(,:7`>�9M,:FH9;"v7:$W2v)g7:,:3D,.)&=_/B$&%:<&)+,.,:9;"H<U3Dj[$�`*,p9q"�,.)+%(5;)+l&)85H,.%(3&"H7(9M,:9M$W"H7
3&"K'�7.,.%�`HEY, `H%:)d$&/NEY$W2vO[$�`H"H'�7.,:3D,.)878= ! 0 ".3/0 0 3 ��zYW�U � <W9Ml&)87�,:F*)�7.,:3D,.)U>�FH9;EGF-E+3&"
j[)S)8"�,.)+%()8'QjPLC3t<W9Ml&)8"Q7.)8�&`*)8"HEY)v$&/p5q3Djo)85q7�/B%:$W2 ,:F*)v'*)+/�3�`H5M,6EY$W"H"*)8EY,.$&%n$&/p,:F*)
EY$W"K7:9;'*)+%:)8'X7.,:3D,.)&I ! 0 ����1 � X � ��5VUG5�E(F*)8E(y_7�/1$&%n)	�*9;7.,.)8"KEY)v$&/p3T<W9Ml&)8"s0 �(��1 � /B%:$W23t<W9Ml&)8"X7.,:3D,.)&I e F*)UOK%:)Yz6� � E �k9;"r/1%:$W"P,6$&/})83&E(F EY$W"H7:9;'*)+%()8'�/-`H"HEY,:9M$W" � OH%:)8'H9;E+3D,.)
2	)83&"H7 � 5;$_E+3&5 �R>�9M,:FH9;"�7.$W2v)?B w Jx7.,:3D,.)&=|>�F*)+%:)�>?)r'H$a"*$&,tEY$W"H7:9;'*)+%t9;"P,.)+%(5M)+l&)85
,.%G3&"H7:9M,:9M$W"K7�3&"H'T,.%:)83D,|3&5q5k7 `*jK7.,:3D,.)87|3&7�jK3&7:9qEDI

��"�3v7(9;2	9;5;3D%`>`38L-,.$�����1 � X � ��5VUG50>p)UE+3&"�'*)Yz{"H)u0 ".3/0 0 3 ��zYW�U �m3&"H'
0 �(��1 � X � ��5VUG5->�FH9;EGF6<W9Ml&)},:F*)N)8"P,.)+%:)8'�7:,:3D,.)p3&"H'd>|F*)+,:F*)+%k,:F*)}<W9;l&)8"f0 ����1 � )	�*9;7.,:7+=/B$&%�3 # 3D,.,.)8"*)8'�7.,:3D,.)8EGFH3D%:,+I
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! 0 "	3/0b0 3 ��zYW�U � $dr 57� � � 5VU&W�UYX�8 8: 5VU&W�UYX
! 0 �(��1 � X � ��5VUG5 $/= � �Pr 5Y� � � 5@UdW�UYXS�
0 ".3/0b0¦3 ��zYW�U � $(r 57� � 57�_1 ��5657�.1�8 8: 5�57�.1
0 �(��1 � X � ��5VUG5 $/=)�h�Pr 57� � 57�_1 � 5657�_1.�
1 0 ����1 � $dr 5Y� � }�;	1�$(> 2

0 �(��1 � � � �79 ! 0 "	3�0 0 3 ��zYW�U �a��0 ����1 � �	;	1:��� ;	17-
0 �(��1 � �� � �79 �P� � 1-�­��%�; $�UYpEW�nx5(��UY��l<n 2

1-�'�/%�;
�

0 ��	��.0 � � ��� , 0 �(��1 � - ��1-�­��%�;
�

;	3/$(� ! �u��� -
�Y�­3�4q5Y�.1+�­1-�­��%�;

�

;	3/$(� ! �D�E� ;	1�-
�P� � %M� �R1@��� �7�'3/4u57�.1+�­1-�'�/%�;

�

1P�/���d�.1:� 2
%M� �R1 6 c � �(���'�.%�1+��;�1:�.� -
! 0 "	3�0 0 3 ��zYW�U �a��0 ����1 � �	;	1:��� ! 0 "	3/0b0 3 ��zYW�U �a�­1P� � 0&0 �(��1 � �.%M� �R1.�.�.�

1 0 ����1 � $dr 5Y� � }�;	1�$(> 2
! 0 �(��1 � X � ��5VUG5`��0 �(��1 � �	;�1:�0> ��0 �(��1 � �	;�1:� 6  "!$# ! 0 ".3/0 0 3 ��zYW�U �

1 0 ����1 � $dr 5Y� � 5Y�.1�}�;�1 $d> � 2
0 �(��1 � � � �79�0 ".3/0b0¦3���zYW�U � ��0 �(��1 � �	;�1:�m� ;	1�-
0 �(��1 � �� � �79

�P�M�G1-�­�/%6; $ ��� 2 1-�'�/%�;
�

0 ��	��.0�� 0 �/% , W�rGrR�'�/% , UYp ��Xf� � ��� , 0 ����1 � �0-
0 ".3/0b0¦3���zYW�U � ��0 �(��1 � �	;�1:�m� 0 "	3�0 0 3 ��zYW�U �a�­1P� �b0&0 �(��1 � �_1-�'�/%�;

�

1P�/���d�.1:�.�
1 0 ����1 � $dr 5Y� � 5Y�.1�}�;�1 $d> � 2

0 �(��1 � X � ��5VUG5���0 ����1 � �	;	1:�0>���0 �(��1 � �	;�1:� 6  "!$# 0 ".3/0b0¦3 ��zYW�U �

��� ��
������ � � � ����� � {3� 	��.�'�.%�1������ ;�1��b% ���(��1 � ;�4��+� 1P3 , � 	��	� �	%�1�3/%7��;q�/% , ;.�/4��
3�%M��;x4��+� 1P3�1 � ��;.�/4��q3�%M��;4� "�;_�.1b;�3­"�1-�'�/%�; �b1��«3/%�;.�b% ��0 0)l<p ��;�1P��1µ��;�3­"��f;	1P��1µ�
�
! � �/�	1��/�'� , � ;��	3 �b%�1��
� 1 Wx� � $&> 2TU � � �PWg���TU � � � �S�<� �n��9

� 1 �(��1 � � ���(��1 � � $ UG57� � 57�_1+} ! 3/%_"�$�=@�M> 	 ! 3/% ����$&�'��1��«3/%N���­3_3�1+� ! 3/%_"}�;-
�(��1 � X � ��5VUG5`� ����1 � � � ! 3/%_"��;-��(��1 � X � ��5VUG5`� ����1 � � � ! 3/%²"k� 21P3^rGzYW�U �a� �(��1 � � � �� 1P3²r�zYW�U � � ����1 � � � >1P3²rGzYW�U � � ����1«1µ�	%(zYW�U � � ����1 � � �.� ��

1P3²r�zYW�U �a� �m��1«1µ�.%&zYW�U �a� �(��1 � � �.�.�

z��­3²3­"
�n�`$W"H7:9;'*)+%`,:F*)n'K9;3D<&%(3&2 9;"-��9M<*I�*_I;�_*&}{>p)U7:FH3&5;5k7:FH$h> ,:FH3D,V9;,VEY$W2	2q`H,.)87+I
�~9;%(7.,?$&/~3&5;5�=�	�� �+J 	 ! �U3D%:)d>?)85;5wJx'*)Yz{"H)8'k=�j_L4,:F*)n'H)+,.)+%(2	9;"H9q7:2�$&/�3Z7.,:3D,.)8E(FH3D%(,+=

OK%:$&O[)+%:,:9M)87?$&/@� ��rGr jml��izxl ��n�{ 3&"H'-'*)Yzo"H9M,:9M$W"t$&/�,.%G3&"H7:9M,:9M$W"K7�EY$&%:%:)87.O[$W"H'^J
9q"*<W5ML&I e F*)UEY$&%:%()8EY,:"*)87:76$&/N)	�*E(FH3&"*<W9q"*<�1P3²rGzYW�U � 3&"K' � % �-1µ�Z9;7|)	�_OK5q3&9;"*)8'�j[)YJ
5;$h>nI
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sequences 
of labels

sequences 
of labels

(c)

flattening
of paths

replacing
transitions
with labels

we need to
prove this

with transitions
replacing labels

(a)

(b)

��9M<�`H%:)�*_I;�_* $<h EY$W2	2q`H,:3D,:9Ml&)d'H9;3D<&%(3&2 /1$&%?,:F*)gOH%:$_$&/k,:FH3D,`'H9ws[)+%:)8"�,pOK3D,:FH7?2	3DO
,.$�'H9ws[)+%:)8"�,�$W"H)87

�*$W5;5M$�>�9;"*< F %:$&O�I�*_I;�DI���*_=[9M,�9;7�O[$W7:7:9Mj{5M)|,.$4)	�_OH%()87:7�,:F*)dj[)8FH3hl_9M$�`H%�$&/
� ��rGr jml��izxl ��n�{�9;"T,:FH)d/1$W5;5;$h>�9;"H<S>`38L $
1 1b;.�.1 $�UG57�_1 	(1b;.�_1_�/W�rG�'{r�­1b;.�_1:� 2

�|� ,�, �-1��«3/% $�UG57�_142 � ��rGr jml��izxl ��n�{r�­1b;.�_1��.%�3/% , �_1-�'�	;��@�
1b;_�.1 A�� ,�, �b1��«3/%i� � % �-1µ�P� � 1b;_�.1 �+� � � ,�, �b1��«3/% �.�[�#�h�

�?$W"H7:9;'H)+%(9;"*<@$&O[)+%(3D,:9;$W"H74$W"�O{3D,:FH7+=�9 I�)&I�7.)8�&`*)8"HEY)87t$&/S7.)+,:7+=�>?)QE+3&"u>V%(9M,.)
,:FK3D, $
1 �(��1 � $�UG57� � 57�_1 	

�P� ! 3�%_" $/= � > 2 ! 3/% ����$(�'��1��-3�%����'3_3�1�� ! 3�%_"N�7-��(��1 � X � ��5VUG5�� �(��1 � � ! 3/%²"��.� 2
� ! 3/%�1�$ UG57� � 57�.132 ����1«1µ�.%&zYW�U �a� �(��1 � �t� � % �-1µ�_� �(��1 � � ! 3/%�1:�0-
���(��1 � � � ! 3/%�1
3&"H'

1P3^rGzYW�U �a� ��%��b1µ�_� �(��1 � � ! 3�%�1:�.�
� �+���M0 
[��� � $  "!$# �(��1 � 2 �@8: � �(��1 � ��A ! 3�%�1 �#�����_1P3²r�W��mXtr 5(XqU��
� � � $  "!$# �(��1 � 2 �@8: 1P3²rGW �mX<rV5(X�U�� �(��1 � �*�#� A ! 3/%�1Y�*�.�.���
� � � $  "!$# �(��1 � 2 �@8: 1P3²rGW �mX<rV5(X�U�� �(��1 � �*�#�.� A 1P3²r�W��mX<rV5(X�U�� ! 3/%�1Y�*�.�.���
� � % �b1µ�_�­1P3²r�zYW�U �a� �(��1 � �+�_1P3²rGzYW�U �a� ! 3�%�1:�.�
� )pE+3&"d>V%G9M,.) �m��1«1µ�	%&zYW�U �a� �(��1 � �<� ��% �-1µ�_� �(��1 � � ! 3/%�1.��7:9q"HEY)�/1%:$W2 � )+/#I�*_I�]_I;� �

����1«1µ�.%&zYW�U ��3DOKOK5;9M)87@� �Yr�r jml�� zxl ��n�{�O[$W9;"P,x>�9q7.)p,.$6)85M)82	)8"�,:7N$&/{,:F*)`OK3D,:F
3&"K'#� �Yr�r jml�� z�l �Yn�{ E+3&"ajo)�EY$W"H7:9;'*)+%()8'Q,.$�OH%($hl^9;'*)43&" � ,�, �-1��-3�%�,.$�)+lPJ
)+%(Lr7 `HEGFC)85M)82v)8"P,+I ! 3�%�1|E+3&"@,:Fd`H7gj[)ZEY$W"H7.,.%�`HEY,.)8'@$&/p7 `HEGFX3&'H'H9M,:9M$W"K7�,.$-)+l&)+%:L)85;)82v)8"�,+I

?|7:9q"*<V,:F*)R3Dj[$�l&)p%:)87�`H5M,+=h,:FH)ROH%:$_$&/*9M,:7.)85M/^9;7�%(3D,:F*)+%�7(9;2vOK5M)&I��?$W"H7:9;'H)+%�3&"�0 �(��1 �9q"4,:F*)62	3&9;"�7:,:3D,.)8E(FH3D%:,���3Z7.)+,?$&/�5q3Djo)85q7R9;"Pl&$W5Ml&)8'tj[)89;"*<�0 ��	��.0g;_�.1<� � )�+�,<0 �(��1 � �G=,:FH)8"
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1 0 �(��1 � $dr 57� � 57�_1+} ! 3/%_"�$�=@�Y5VU&W�UYX 	 ! 3/% ����$(�'��1��-3�%����'3_3�1�� ! 3�%_"N��-��0 ����1 � � ! 3/%_"~� 6  "!$# 1P3²zYW�U � 2
�P���Y;_� � ��� 1P3^zYW�U � ��0 �(��1 � � ! 3�%_"��+} ! 3�%�1�$ UG57� � 57�_1 2
1P3²r�zYW�U �a� �m��1«1µ�.%&zYW�U �a�­1P3²zYW�U �a��0 ����1 � � ! 3/%_"��.�.�

� 1P3²rGzYW�U �a� � % �b1µ�_��;_� � � ! 3�%�1:�.�
� ��% �-1µ�_�­1P3²rGzYW�U � ��;_� � �+�_1P3²r�zYW�U � � ! 3/%�1:�.�
� ��% �-1µ�_��0 ����1 � �_1P3^rGzYW�U �a� ! 3/%�1.�.�.�

>|F*)+%:) )�+�,<0 �(��1 � / U � �
���������
	���	�
��
������	 3&"H' )�+�,t1P3²r�zYW�U �a� ! 3/%�1:� ��U � �

���������
	���	�
��
������	 �
��/1%:$W2�U � � �PWg���TU � � � �S�<� �ZIp�?$W"H7.)8�&`*)8"P,:5ML&=*>p)�<&)+,�,:FH3D,

��% �-1µ�_��0 ����1 � �_1P3^rGzYW�U �a� ! 3/%�1.�.��� U � �, � � � , & � � � 0 ����1 �
>|FH9;E(F-EY$W"KE+5a`H'*)87�,:FH)dOH%:$_$&/�I
e F*)v3Djo$�l&)	,:F*)+$&%:)82 $W"H5MLrEY$W"K7:9;'*)+%(7gOK3D,:FK7d>�FH9;EGFC)	�^9;7:,.}�"*$W"*)	�*9;7.,:9q"*<�$W"H)87n3D%:)
"H$&,�2	9;7.j[)8FH3hl_9q"*<U)89;,:F*)+%8=H3&7�/B$W5;5M$�>�7+I
��� ��
������ � � � ��� � � W�%90 �(��1 � ����� ;�1b; � %k� ����1«1µ�.%M� , ;�1P��1µ� !�� �/�	14� 	 �b1������ ;�1b; �b%
1 � ��3/� �����b%��/0V3/%M� �
� 1 Wx� � $&> 2TU � � �PWg���TU � � � �S�<� �n��9

� 1 0 �(��1 � $&rV57� � 57�.1�} ! 3�%_" $�=@�M> 	 ! 3/% ����$(�'��1��-3�%����'3_3�1�� ! 3�%_"N� 2��0 �(��1 � � ! 3/%²"�� 6  "!$# 1P3²zYW�U � >
0 �(��1 � X � ��5VUG5`��0 �(��1 � �	;�1P��1µ�+�VrGW�U�UYXtn ���'3²3�1�� ! 3/%_"}�.�.�

z��­3²3­"
�6�H$W5;5M$h>|7k/1%($W2�,:F*)}EY$W2vOK3D%G9;7.$W"d$&/^'*)Yz{"H9;,:9M$W"H7o$&/Y1P3²zYW�U � 3&"K'f0 ".3/0b0¦3��M�(��1 � I

H@I��VI�� � N��^K/Q 	��&K�	
����� ��� L�� 	 	 � � N 	 N���K/LMK�	
��� � S � N�� I � �
e F*)SEY$W"K7:9;'*)+%:)8'r%:)8�&`H9M%:)82	)8"�,69;2vO[$W7.)87gEY)+%:,:3&9;"X7.O[)8E+9wz{EUEY$W"H7.,.%(3&9q"�,6$W"CO[$W7:7:9MjK5;)
)+%(%:$&%(7�9q"�3&"�9q2vOK5M)82v)8"P,:3D,:9M$W"kI�B|`*%~FH3&"H'H9;"H<�$&/H'*)+/B3�`K5M,�,.%(3&"H7(9M,:9M$W"H7R�B,:FH)R)85M)82v)8"P,� � $&/N3Z,.)87.,gE+3&7.)njK3&7:9q7G�G=H'*)+O[)8"H'H7?$&/�,:FH9;7�EY$W"H7:,.%(3&9;"P,+I
�������	��
���
������ � ��� ��� py� � ����	 ! �/% 	��<".3/�+4��/0 � ;.� , ��;)"	3�0 0 3 �V;��
�(3�;�; � 	.0 �+�+4���0�$�UG57�_1 8 8: =)��r 57�_1
1 1b;.�_1�$�= � � 2��(3�;+; � 		0a���+4���0#�­1b;.�.1:�m�

�R1-�+; $��/0b0®� ��rGryjml�� zxl ��n�{��­1b;_�.1:� 2
��;	1-��$�= � � 	R;�1-� / 1-�+;&-0� 1 1�$61-�+; 2

�
1-�'�/%�; �-1��«3/%&{|X<��W���r@Un�­1:�;9 1 6 ;�1-�W�32��/% , W�r�r}��;�1-�W���

�
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 � 
�� ��
���
 ��� � � ��� � � � ".�t��1-� ��� �&�	�f�|"+$(0b0 ! 3/4��(3/$(% , 1-�­�/%6; �-1��-3/%���3/%60�
 �q�(�/�	1
3'"3� � � !�� � ;3�b4���0a�	4��	%�1µ� , ��1 � � ;m�(����1����b0 0 	��q1-� ��� �&�	� � , 1P3_3��
1 0g;_�.1 $dr 57�_1�}E4 $&{�W�UdW 2 1-� � � �d�	�+5(XqUn��0 ;.�.1��.4t�79

� 1 0 ;
$dr 57�_1 	(0g; �� � -#0g;3/ 0g;_�.132 1-� � � �d�	�+5(XqUn��0 ;/�.4T�.�

z��­3²3­"
�6�H$W5;5M$h>|7�/1%($W2�,:F*)�'*)Yzo"H9M,:9M$W"t$&/m1-� ��� �&�	�+5(X�UdI
e FH9;7�3&5q5M$h>�7V`H7�,.$dEY$W"H7.,.%�`KEY,~3g,.)87.,N7.)+,~>�9M,:F*$�`H,�EY$W"H7:9q'*)+%(3D,:9M$W"U,:FH3D,�$W"H5MLn7 `HjK7.)+,:7
$&/�7.)+,V$&/R� e 7�EY$W2vOH%(9;7(9;"*<Z/b`K5;5[EY$W2vO[$�`H"H'T,.%(3&"H7(9M,:9M$W"H7`2	3hLtj[)n9;2	OK5M)82v)8"P,.)8'kI
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$&/}5q3Djo)85q7�9;"�,:F*)SEY$&%(%:)87.O[$W"H'H9;"H< �g=mj $&% � 9;7|3�7(9;"*<W5M)�5q3Djo)85�%(3D,:F*)+%g,:FH3&"C7.)+,:7
$&/�5;3Dj[)85;7+I
� )V'*)Yz{"*)�5�1P��1µ�Rj@3 �/�.�'X�0 �.4��.%�1~,.$nEY$W"�,:3&9q"v3g7:,:3D,.)V3&"H'Z3d5;3Dj[)85wJ�OK3D,:FS5M)83&'H9;"*<

,.$T,:FH3D,d7.,:3D,.)&I e FH9;7|7:9;2vOK5q9wzK)87V2v)+%(<W9;"*<t/1$&%�j�I � )Yzo"H9M,:9M$W"H7|/B$W5;5M$h> /B%:$W2 ,:F*$W7.)
9q" Z [ �.\ f ]�I
�������	��
���
�������� �����
5�1P��1µ��j@3 �/�	� Xm0a�	4��.%�1t��� Z 0 �(��1 � $(r 57� � }m;�1P��1µ� $�5@UdW�UYXx]
! 5�1P��1µ�Rj@3 �/�.� $�=@����5VUdW�UYX ��= Z 0 �(��1 � $dr 57� � }�;�1P��1µ� $65VUdW�UYX|]B�
1 j $/=�5�1P��1µ�Rj@3 �/�.�'X�0 �.4��.%�1�}E;	1�$d> 2

! 5M1P��1µ��j@3 ���	�*��;�1��Rj6�;>� ��;�1:� �� ;	1P��1µ��l<p - j � � =� ��;�1:�)� ;	1P��1µ��l<p -�� 1 5 $ c ��;�1:� 2�P���.0 �.4��.%�1�$Gj 2��	0a�	4��	%�1
�

;	1P��1µ��� 5 - ! 0 ".3/0 0 3 ��zYW�U �a�
�.0 �.4��	%�1

�

0 �(��1 � � , �-".�/$(021 �Vpql�����;	1:�.��� 5N�.�
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! j � �/�'� ! 1µ�	� � ;.��1��-3�%�57�.1 $�=@����5VU&W�UYX � r 57�_1b57� � �
1 � $drV57�.1b5Y� � }�;	1�$d> 2

! j � �/�­� ! 1µ�	� � ;	��1��«3/%�57�_1+��;�1��6� � >� ��;�1:�)� ;	1P��1µ���mWx5(�/j�> � � � =� ��;�1:�)� ;	1P��1µ��l<p -
�o��;
$ c ��;�1:� 	 � ��;�� �� ! 3/%6%M� ! 1P3/� {|X<��W���r@U��x���C- � � � � ���4=
�o��;
$ c ��;�1:� 	 � ��;�� �� ! 3/%6%M� ! 1P3/� {|X<��W���r@U�� � �C-

� 1 5 � �	5 � $ c ��;	1:�32Q�P��0 �(��1 � $)� 2
� ! 0 �(��1 � X � ��5@UG5`��0 �(��1 � �	5 � �;- � ! 0 �(��1 � X � ��5VUG5`��0 �(��1 � �	5 � �.�;=� ! 0 �(��1 � X � ��5@UG5`��0 �(��1 � �	5 � �;- � ! 0 �(��1 � X � ��5VUG5`��0 �(��1 � �	5 � �.�.�.�

!^9;"HEY)Z,.%(3&"H7(9M,:9M$W"H7|>�9M,:F*$�`H,g,.%G9M<&<&)+%(7dE+3&"H"*$&,�jo)�`H7.)8'X,.$�'K9;7.,:9;"*<�`K9;7:F�7:,:3D,.)87+=
>?)�9;"KE+5a`H'*)q� � ���U9;" ��/1$&%&B w Jx7.,:3D,.)87�>�9M,:FT$W"H5;L�$W"*)n7�`*jK7.,:3D,.)�7�`HE(F-,:FK3D,V>�F*)8"
EY$W"K7.,.%�`HEY,:9;"H<S3Z7.)+,`$&/�,.)87:,VE+3&7.)87`>p)6<&)+,V"*$W"H)82vOH,xL4%:)87 `H5M,+I e FH9;7�� � ���SFH3&7?,.$Sj[)
%()82v$hl&)8'�'6`*%(9q"*<�,:FH)42v)+%:<W9;"H<-OH%:$^EY)87:7nOH%($hl^9;'*)8'X,:F*)	%()87 `H5M,:9;"H< � 9;7d<&$W9q"*<�,.$
EY$W"P,:3&9;"r"*$W"^J�)82vOH,�Lt7:)8�d`*)8"KEY)87V$&/�5;3Dj[)85;7+I�*$&%�3�7.,:3D,.)s;	1 =|,:F*) , �-".�/$(021�U6�­��%�; �-1��-3�%&r���	+�	0 ;�/-`H"HEY,:9;$W"�<W9;l&)87�3&5;5gO[$W7:7:9MjK5;)
'H)+/B3�`H5;,?)8"P,.%(3&"HEY)87g9;"P,.$�;�1`3&"H'�9q7�%:)8E.`*%(7(9Ml&)85ML�'H)Yz{"*)8'-3&7�/B$W5;5M$�>�7 $
�������	��
���
�������� ��� �
, �-".�/$(021�U6�'�/%�; �-1��«3/%&r�� 	��	0 ; $�5VU&W�UYX�8 8: r 57�_1b57�.1
1 ;�1 $&> 2

� � ��;�1:�<� ;�1P��1µ� ��Wx5(�/j<9 , �«"	��$&0¦1�U6�­�/%6; �-1��-3/%(r���	+�	0 ;W��;	1:�E� � �q� �;-
� � ��;�1:�<� ;�1P��1µ��l<p<9 , �«"	�/$(0¦1�U��'�/%�; �b1��«3/%&rG��	��.0g;���;	1.���

' �R1-� $VUYp � � ��;�1:� 	&1-�'�/%�; �b1��«3/%&{|Xt��W��Yr@U��­1-�&� 2
j@3/4��(3�; �b1��«3/%N��;.�.1 � �Yr@Ux�	�

� ��� 1-�
�

0 ��	��.0�� �/% , UYp ��X 
 � �$� ��� �q��� � � � � ���R1-�
�

0¦��	+�	0µ��� �+�
, �«"	��$&0¦1�U6�­�/%6; �-1��-3/%(r���	+�	0 ;W�P�Y�­3�4�57�.1+�­1-�

�

1P��� �d�_1.�.�
� �

� �7-
� � ��;�1:�<� ;�1P��1µ�+W�n�{:9 , �-".�/$(021�U6�­��%�; �-1��-3�%&r���	+�	0 ;���;�1:�E�

j@3�4y��3�; �-1��-3�%���;_�.1 � ��r@U|�	��; $ c ��;�1:�32 , �«"	��$&0¦1�U6�­�/%6; �-1��-3/%(r���	+�	0 ;W��;���� �:�

e F*)r2v)83&"K9;"*< $&/�,:F*) j@3�4y��3�; �-1��-3�% /-`H"HEY,:9M$W"u9;7�9;5;5a`H7:,.%(3D,.)8'Aj_L�,:F*)X�~9;<*I+*_I;� f I
� 3&7:FH)8'Q5;9;"*)87|%:)+OH%:)87:)8"�,g,x>?$�$�`*,g$&/p2	3&"PL�O{3D,:FH7dEY$W"H"*)8EY,:9;"H< ���h7+I � l&)+%:LrOK3D,:F
2u`H7.,d,:3Dy&)t3�7:9;"H<W5M)�r 57�_1|/B%:$W2 )+l&)+%(Lvr 57�_1b57�.1�}�7.)+,:7n$W"@3�OK3D,:FQ<&)+,q`K"H9M,.)8'Xj_L
;_�.1 � �Yr@U '6`*%(9;"H<U,:F*)d)	�^)8E.`*,:9M$W"�$&/|j@3�4y��3�; �-1��-3�%�I
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LSetSetSet, which is given to Composition

LSet

LSetSet

�~9;<�`*%:)�*_I;� f $thg"�9;5q5a`H7.,.%(3D,:9;$W"�$&/~,:F*)ij@3�4y��3�; �-1��-3�%@/b`K"HEY,:9M$W"
F `*,.,:9;"H<4,:F*)Z3Dj[$hl&)Z'*)Yz{"H9M,:9;$W"H7V,.$&<&)+,:F*)+%h=o,:FH)U>�FH$W5M) e ��
�/1$&%d3�7.,:3D,.)8E(FH3D%(,

FK3&7�,.$47:3D,:9;7:/1Lt,:F*)n/B$W5;5M$�>�9;"*< $
�������	��
���
�������� � � �
j $65VUdW�UYX 8 8: =�5M1P��1µ��j@3 ���	� Xm0a�	4��	%�1
� $�5@UdW�UYX�8 8: rV57�.1b57� �
��� ��� $�5VU&W�UYX 8 8: rV57�.1b5Y�.1
1 ;�1 $&> 2

! 5M1P��1µ��j@3 ���	�*��;�1��RjS��;�1:�.��-
! j � �/�­� ! 1µ�	� � ;	��1��«3/%�57�_1+��;�1��6� ��;	1.�.�7-
�d��;	1.�<� ��0 $VUn��;�1:�32 ��0P���4-
��� ��;�1:�)� , �-".�/$(021�U6�­��%�; �-1��-3�%&r���	+�	0 ;���;�1:�

� $&,.)v,:FH3D,6>�FH)8"�l^9M)+>?)8'C3&76/-`H"HEY,:9;$W"H7+=�jU��;	1.�G=�����;�1:�G= �d��;	1:��3D%()Z"H$&,|>?)85;5wJ
'H)Yz{"*)8'k=�9 I�)&I�>p)	EY$�`H5q'@FH38l&)�'H9ws[)+%:)8"�,n7:)+,:7n3&5;5}�&`H3&5;9M/BL^9;"*<4/B$&%�3-lD3&5;9;' e ��
|IY�#"
,:FH)62	)+%:<W9;"*<S%�`H5M)87p>?)63&7(7 `H2v)g,:FH3D,`/1$&%�)+l&)+%(L�7.,:3D,.)d>?)d'*)8E+9;'*)8't>�FH3D,?,:F*) e �m

9q7`jo)+/B$&%:)n2v)+%(<W9;"*<*I
����
 � 
�� ��
���
 ��� ��� ��� � �G3/�y�/0b0(;�1P��1µ�	;m;u�/% , � ���	� 
q�	0a�	4��	%�1�3­"t{|X���;h� �	�t� � � �/���
$(% � � $�� ! 3�%�1�� %�$���1��-3/% 1-�'�/%�; �b1��«3/% UG5Y�.1 	 ! 3/%�; � ;	1�� % ��3­"3�b% , ��� � , $6�/0G1-�'�/%�; �b1��«3/%�;����
1 ;�1 $d> 2Q�P� 	 � �_� ! 1��-3�%�$drV57�.1 � : UG5Y�.1.2 ��� ��;�1:�)�  �!$# 	 � �_� ! 1��-3/%��

z��­3²3­"
� � )d"*)+)8't,.$v7:F*$�>�,:FH3D,`)	�^E+5 `H7:9M$W"�$&/�,.%(3&"H7(9M,:9M$W"H7p>�9M,:F �/% , UYp ��X�5;3Dj[)85;7
/B%:$W2 {|X 9;" � )+/�I+*_I��*I�iQ'*$_)87Z"*$&,	9;"P,.%:$_'�`HEY)t3&2UjK9M<�`K9M,xL 3&"K'0,:Fd`H7 	 � �_� ! 1��-3/%�9;73C/-`H"HEY,:9M$W"�I �*%:$W2 EY$W"H7:,.%�`HEY,:9M$W"0$&/ � � 9M,Z/B$W5;5M$�>�7S,:FH3D,	5;3Dj[)85;7U$&/�,.%(3&"H7(9M,:9M$W"H7
7:)85M)8EY,.)8' EY$&%:%()87.O[$W"H'Q,.$r3�l 3&5;9q'XOK3D,:F@/B%:$W2 7.$W2	)	,.%(3&"H7:9;,:9M$W"Q)8"P,.)+%(9;"*<�7.,:3D,.)i;�1
3&"K'4EY$W"P,:9;"d`K9;"*<�/B%:$W2 ,:F*)g'H)+/B3�`H5;,REY$W"H"*)8EY,.$&%8I F %:$&O�I *_I�]_I;�8]S<W9Ml&)87�`H7p,:F*)|'H)87:9M%:)8'
%()87 `H5M,+I

e F*) 	 � �_� ! 1��-3/% � �B,:F*)r%:)85;3D,:9M$W"K3&5V9;"Pl&)+%(7.)�$&/ 	 � �_� ! 1��-3/%��v9q7	3@/-`H"HEY,:9M$W"�7:9;"HEY)
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1P3^rGW ��Xtr 5(XqU�9;7�'H)Yz{"*)8'-/B$&%V)+l&)+%:LkUG57�_1GI e FH9;7�EY$W2vOK5;)+,.)87V,:F*)dOH%($P$&/�I
�������	��
���
�������� � � � �?�b% �b4f��0 �-1 
k3­" ;�1P��1µ� !�� ����1b; 	-pE� � � �R� � ! �/% 	�� �/;�;.�.��1µ� , �/;
".3/0b0¦3��V;��
1 ; $(> 	 � ��;h�t� ;�1P��1µ��l<p 2

��0 ����1 � $dr 5Y� � 2 ! 0 ".3/0b0¦3���zYW�U � ��0 �(��1 � � , �«"	�/$(0¦1 �Vp�l�� ��;��.��� ;
1 ; $(> 	 � ��;h�t� ;�1P��1µ��l<p 21 ; � �	; � $ c ��;�� 	d; � �� ; � 2��0 �(��1 � $drV57� � 2

� ! 0 ����1 � X � ��5VUG5���0 �(��1 � �	; � ��- � ! 0 �(��1 � X � ��5VUG5`��0 �(��1 � �	; � �.�;=�
� ! 0 �(��1 � X � ��5@UG5`��0 �(��1 � �	; � ��- ! 0 �(��1 � X � ��5VUG5`��0 �(��1 � �	; � �.�

��,VEY$&%:%:)87:Oo$W"K'H7`,.$	,:F*)�249;"H9;2	3&5q9M,xL	$&/�3&"�3&7:7:$_E+9;3D,.)8'r3�`*,.$W2	3D,.$W"C9;" Z ��OK3W\&��]�I
�*$&%g3�2	9;"H9q2	3&5k7 `*jK7:,:3D,.)�7.,:3D,.)8E(FK3D%:,|/B$&%67.$W2v)U7:,:3D,.)&={>?)SE+3&"rEY$W"H7.,.%�`KEY,|3vj

7:)+,�,.$tl_9;7(9M,V3&5;5�7.,:3D,.)8763&"H'r3k�!7.)+,g,.$�'H9q7.,:9;"*<�`H9q7:FT3&5;5k$&/N,:F*)82-I��#"�j[$&,:FrE+3&7.)87
,:FK9;7�9;7�O[$W7:7:9;jK5M)g>�9M,:F*$�`*,�`H7(3D<&)n$&/~9q"�,.)+%(5;)+l&)85k,.%(3&"H7:9;,:9M$W"H7+I
����
 � 
�� ��
���
 ��� ��� ����� W ; �b4y�M0 �q;	1P��1µ� ! � �/�	1 � ;�4 � % �b4��/0 � 	 j ��% , � � � � ;	1M"	3/�
�-1 �
z��­3²3­"
� � �^9q7.,.)8"HEY)	$&/�j�3&"H' � /1$&%S3�2	9;"K9;2	3&5�7.,:3D,.)8E(FK3D%:,Z/1$W5;5;$h>�7�/1%:$W2mEY$W2ZJ
O{3D%(9;7.$W" $&/V'*)Yz{"H9M,:9;$W"H7d$&/�j�=�� � � )+/�I+*_I��*I;�D= � )+/�I+*_I��*I�]W�S3&"H'a2	9;"H9;243&5;9M,xLC$&/V3
7:,:3D,.)8E(FH3D%:,Z� � )+/�I	*_I��*Ig*W�GI

�?$W"�l&)+%G7.)85ML&=�9M/uj )	�*9;7.,:7+=�>?)vE+3&"Ql^9;7:9M,63&5;5�7.,:3D,.)87n3&"H'X,:F&`H7d3&5;5~$&/p,:F*)82 3D%:)
%()83&E(FH3DjK5;)&I � �*9;7.,.)8"HEY)6$&/�� )8"H7 `H%:)87`,:FH3D,V"*$v7.,:3D,.)87|FH38l&)d,:F*)n7(3&2v)dj[)8FH38l^9M$�`*%8I
e F*)87.)d,x>?$�9q2vOK5ML4249;"H9;2	3&5q9M,xL&I
H@I��)I�� ��� � " ��Q L � L�K/K�N��<N�� �^K/LMK�N��dO)L7Q�K
[ )+%:)U>p)S'*)Yz{"*)�7:)+,:7|EY$W2vOK%(9;7:9;"H< e �m
�/B$&%|3 # 3D,.,.)8"*)8'r7:,:3D,.)8E(FH3D%:,+I e FH9;7`)87(7.)8"^J
,:9q3&5;5ML�9q"�l&$W5Ml&)87�%:)+OK5;3&EY)82	)8"�,V$&/)r 5Y� � j_L rV57� � 57�.1 = � jPL = � 9q"T,:F*) e �m
u/B$&%�3
7�`*jK7.,:3D,.)d$&/N3&" B w 7.,:3D,.)U3&"K'-%:)82v$�l 3&5k$&/��.E���9;"T/1%($W"�,�$&/N"H3&2v)878I
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5�1P��1µ��j@3 �/�	� $�=@���PrV57�.1b57� � 57�_1:�
1 j $dr 57�_1b57� � 57�.1 2

5�1P��1µ�Rj@3 �/�.�^�.j6�7>
> � � � - j � � =
> � �� � -�� 1 5 $d> � 2
�P���.0 �.4��.%�1�$Gj 2i0 ".3/0b0¦3���zYW�U � � �.0 �.4��	%�1��

;	1P��1µ���Vr�W�U�UYX<na���­3²3�1�� , �-".�/$(021 X�%�1-�'�/% ! �Rj@3/4���0a�.1µ�_��� 3²3�1	� �n�.�.��� 5N�.�

�������	��
���
�������� � � �
j � �/�'� ! 1µ�.� � ;	��1��«3/%�5Y�.1 $/=<�8�PrV57�.1b5Y� � 5Y�.1:�
1 � $drV57�.1b5Y� � 5Y�.1�2

j � �/�'� ! 1µ�	� � ;.��1��-3�%�57�.1+�/� ��>
��> � � � - � � � =
��> � � �C- � � � � �d�/% , UYp ��X������ =
��> � � �C-�� 1 5 � �	5 � $d> � 2

�|0 �(��1 � $<�@2
��0 ����1 � X � ��5VUG5���0 �(��1 � �	5 � �;9 �

0 ����1 � X � ��5VUG5���0 �(��1 � �	5 � �.�;-��0 ����1 � X � ��5VUG5���0 �(��1 � �	5 � �;9 �
0 ����1 � X � ��5VUG5���0 �(��1 � �	5 � �.�.�

����
 � 
�� ��
���
 ��� ��� ���
	 � � "D�t� ! 3/%�; � , �	�o� ; �b4���0a��;�1P��1µ� !�� �/�	1��x1 � ����	 3 �/� , ���)% � �
1��«3/%�;|�/�'���/0 4�3�;	1�� , �	%�1�� ! ��0�1P3�1 � 3�;_� ".3/��1 � �x1µ��;�1 ! ��;.� 	���; � ; 		Umj ��;�"	3/� �m��1«1µ�	%M� ,
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,:FH9;7`,:F*)+$&%()82 9;7V7�`*OHO[$W7.)8't,.$4'*)82v$W"K7.,.%(3D,.)��GI
�?$W"H7:9q'*)+% � ( � � � ��� % � ( � � � � �$ � � � � IV��,N9;7�)8�&`H3&5^,.$n3d7.)+,N$&/[7.)+,:7N$&/o5;3Dj[)85;7+=D)83&E(F�7.)+,
EY$&%:%:)87.O[$W"H'K9;"*<4,.$-2u`H5M,:9MO{5M)n,.%(3&"H7(9M,:9M$W"H7|,:3Dy&)8"@EY$W"HE.`*%(%:)8"�,:5;L�9;"r,:F*)v7:3&2v)
7.,.)+O��B/B$W5;5M$�>�7�/B%:$W2 � )+/�I	*_I��*I;�8]W�G={>|9M,:FT/b`K5;5[EY$W2vO[$�`H"H'T)8�&`H9MlD3&5M)8"�,:7U�-`H7:9;"*<
� )+/�I+*_I��*I;�_*W�

�
( � � � ���� � �/, ��;�1:� % � ( � � � ���$ � � � ��� � � �/, ��;	1.�<�

��0g;_�.1�$������(�/% , � , z � � � � ( � � � � � ��;�1:� % � ( � � � ���$ � � � � ��;	1:�.�.2 � 0 ;.�_1 ���
�

e F*)X,.%(3&"H7(9M,:9M$W"u'H9;3D<&%(3&2-=g9;"HE+5a`K'H9;"*< 3&5q5|,:FH)C,.%G3&"H7:9M,:9M$W"K74,:3Dy&)8" EY$W"HE.`*%.J
%:)8"P,:5ML&=|E+3&"�j[)C,.)87.,.)8' `H7:9q"*< � ( � � � ���$ � � � ��� � � �/, I ?|7(9;"*<�,:F*)X>p)83Dyu%:)Yz{"*)82	)8"�,
3&7:7 `H2	OH,:9M$W"�� � )+/�I+*_I��_I��P�G=?>p)t<&)+,v/B%:$W2 ,.)87.,:9;"*<C>�9M,:F �

( � � � ���
$ � � � ��� � � �/, "*$&,S%:)YJl&)83&5;9;"*<X/�3�`H5M,:7S,:FH3D,Zj[)8FH38l^9M$�`*%S$&/�,:FH$W7.)-,.%(3&"H7:9;,:9M$W"H7U,:3Dy&)8"A9;"a,:F*)-7:3&2v)

7.,.)+O�>|9;5;5?j[)�9;'*)8"P,:9;E+3&5�,.$@,:FH3D,4>�F*)8"�,:F*)+L�3D%:)�,:3Dy&)8"�7.)8�&`*)8"P,:9;3&5;5ML�3&"H'
,:Fd`K7p,:FK9;7}j[)8FH3hl_9M$�`H%p>�9q5;5*j[)|EY$&%:%()8EY,.}H,:3Dy_9q"*<�,:F*)82�EY$W"HE.`H%:%:)8"P,:5MLv>�9;5;5{3&5;7.$
5M)83&'-,.$	,:FH)n)	�_O[)8EY,.)8'r7.,:3D,.)&I

H@I��VI�� J�K�Q����
! Q�N�� �<N 	 N���K �#"������ � �^K/LMK�N��
!^,.%:$W"*<V%:)Yzo"*)82v)8"P,�3&7:7 `K2v)87�7.)+O{3D%(3D,.)p9;2	OK5M)82v)8"P,:3D,:9M$W"d$&/HEY$W"HE.`H%:%:)8"P,�7.,:3D,.)87~3&"H'
3Dj{7.)8"HEY)n$&/�EY$W2	2u`H"H9;E+3D,:9M$W"�jo)+,�>p)+)8"�,:F*)82 `H"K'*)+%�,.)87.,+I � 9M,:FT,:FH9q7+=*>p)U"*)+)8'-,.$
)	�^OK5M$&%()�"*)89M,:F*)+%|7.,:3D,.)S"H$&%�,.%(3&"H7(9M,:9M$W"�7.O{3&EY)�>�F*)8"�,.)87.,:9;"*<*I��?$W"K7.)8�d`H)8"�,:5ML&=o7.)+O*J
3D%G3D,.)g,.)87:,:9;"*<S$&/�3&" h � � Jx7.,:3D,.)�9;7p,:F*)67:3&2v)d3&7?,.)87.,:9;"*<S$&/ B w Jx7.,:3D,.)d%:)Yz{"*)82	)8"�,
3&"K'-,:F*)dOH%:$_$&/~/1$&%�9;,VE+3&"�j[)6/1$�`H"K'-9;" !_)8EY,+I+*_I��_I;�U$W"-O�I8�8\&�_I

A � A � ����� ������� ��� 	���� �����
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[ )+%:)v>?)Z<W9Ml&)	'*)Yz{"H9;,:9M$W"H7V/B$&%d,.)87.,:9;"H<t%()8�d`H9;%:)82v)8"P,:76%:)85;3D,.)8'X,.$-'H3D,:3-3&"H'Q7:FH$h>
FH$h> ,.$�`K7.)d,:F*)n,.)87.,:9q"*<	,:F*)+$&%:)82 '*)+l&)85M$&O[)8'-/B$&% "�Jx243&E(FH9;"H)87+=H/B$&%�7.,:3D,.)8E(FK3D%:,:7+I
� )nj[)+<W9;"T>�9M,:F-'*)Yzo"H9M,:9M$W"H7p$&/NF*)85MO[)+%`/b`K"HEY,:9M$W"H7�3&9;'K9;"*<�`H7`,.$4'*)Yz{"H)d,.)87.,:9;"*<
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������ � �����
%�3²�	4��M1 
�1-� � � �d�.� $�=@���Pr 57�_1.�
1 0g;_�.1 $&rV57�.132 %�3^�	4��M1 
�1-� ��� �&�	�*��0g;_�.1:�7>

� 1 0�$60 ;.�.1 	*�P�x1-� $ � 2 1-�
�

0 ��	��.0�� 0 -
�

1-�­��%�; �-1��-3�%&{|X<��W���r@Un�­1-�W�.� 2
�P�|4 $d{yW�UdW 2

�
1-� � � �d�	�*��0µ�.4T�.�.�
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1 ! 3/4���0 �_1µ� $/= � �Pr 57�_1.�
;�1b5VU&W�U���5 �v� , ��1P�6� ! 3/%_"��
1 0g;_�.1 $&rV57�.132 1 ! 3/4���0a�.1µ�_��0 ;.�.1:�7>

� 1 0 ;
$&r 5Y�.1 	d0g;��� � -v0 ;3/ 0g;_�.1�2
� 1 4 $d{yW�UdW 2Q�P� ! ;_�.1 $Gj�57�_1 2

1-� ��� �&�	�+5(X�U���0g;��.4�3 , � " 
o� �)0¦1µ�	�*� ! ;_�.1�� � %��(3/�	1.�+�²4t�.� -
�
�P��0 � $�0 ;.�.1 % 0 ; 2 1-� � � �d�.�^��0 � �.4t�.�.�.�.�

%�3/�'� ! �b% � $/=)�h�PrV57�.1:�
1 0g;_�.1 $&rV57�.132 %�3��­� ! � % �k��0g;_�.1:��>� 1 0 � �.0 � $�0g;_�.1�}E4 $&{�W�U&W 	&0 � �� 0 � -s1-� ��� �&�	�+5(X�U���0g;_�.1��.4t� 2

�
�­� ! � % �k��0 � ��4T�+�.0 � ��4T�.�.�

3/$�1 ��$�1 � , � ;�1��b% ��$$� ; � � 		0a� $/=)�h�Pr 57�_1.�
;�1b5VU&W�U���5 �v� , ��1P�6� ! 3/%_"��
1 0g;_�.1 $&rV57�.132�3/$�1 ��$�1 � , � ;	1�� % ��$$� ; � ��	.0 �_��0 ;.�.1:�;>� 1 0 � �.0 � $�0g;_�.1�}E4 $&{�W�U&W 	&0 � �� 0 � -s1-� ��� �&�	�+5(X�U���0g;_�.1��.4t� 2

�)0¦1µ�	�*��0 � ��4t�+�²3/$�1 �(3/�	1:� �� �)021µ�.�^��0 � ��4t�+�²3/$�1 �(3���1:�.�

h�j[$hl&)&=&9;"u%�3^�	4��M1 
�1-� ��� �&�	�_=61 ! 3�4y�M0 �_1µ�W=(%�3��­� ! � % �n3&"H'�3/$�1 ��$�1 � , � ;	1�� % ��$$� ; � ��		0a��=>?)�,:3&5My03Dj[$�`*,	EY$W2vO[$�`H"H'0,.%G3&"H7:9M,:9M$W"K7U$&/d3Q7.,:3D,.)8EGFH3D%:,+I ��"0,:FH)�'*)Yz{"H9;,:9M$W" $&/
%M3/�­� ! �b% �t>p)|`H7.)f1-� � � �d�.�n%(3D,:F*)+%`,:FH3&" �	%M��		0a��I e FH9;7?9;7?"*)+)8'*)8'T3&7`>p)d3D%:)6,.%:L^9;"*<
,.$Zl&)+%(9;/1Lt3&5;5K,.%G3&"H7:9M,:9M$W"K7R/B%:$W2�)+l&)+%:Lt7.,:3D,.)�}K9M/�,:FH)+%:)d3D%:)d7.$W2v)6>�FH9;EGFT2	3&7.y	)83&EGF
$&,:FH)+%8=K3&"�9;2	OK5M)82v)8"P,:3D,:9M$W"T)+%:%:$&%|EY$�`H5;'Tj[)n2	9;7:7:)8'kIw )8�&`H9M%:)82v)8"P,:7�/B$&%V,:F*)d,.)87.,g'H3D,:3v<&)8"*)+%G3D,:9M$W"�E+3&"-j[)dO�`H,V'*$h>�"-3&7�/1$W5q5M$h>�7 $
�������	��
���
������ � � � � W ;�1P��1µ� !�� �/��1 � ��;t1P3�;.��1�� ;b" 
|1 � ��� � � $$� � �	4��	%�1b;m3­"<1 ! 3/4���0 �_1µ�	%M�	;�; �
3�$(1 �M$(1 � , � ;�1��b% ��$$� ; � � 	��b0 �-1 
 ����	�;_�	% ! ��3'"u�'� ! � % � ���	4��M1 
 1-� ��� �d�.��;��/% , ��� ��;_�	% ! ��3­"
; 
/% !�� �'3/%�3�$d; 	�� � � � �«3/$(��$(% , �	��1µ�	;�1 �
� � 0 ;.�_1)��� �R1-��$ � 2 1-�

�

0¦� 	��	0µ� 2
1 ! 3/4���0 �_1µ�_��0g;_�.1:�7-#%M3²�	4��M1 
�1-� � � �d�	�*��0 ;.�.1:�0-
3/$�1 ��$�1 � , � ;�1��b% ��$ � ; � ��		0a�_��0g;_�.1:�7-#%M3/�­� ! �b% �k��0g;_�.1:�

� $&,.)�,:FH3D,v,:FK9;7v'*)Yz{"H9;,:9M$W"a9q7Z%(3D,:F*)+%47.,.%G9;EY,.}�9;"H'*)+)8'k=p9M,Z%:)8�d`K9M%:)87vEY$W2vOK5;)+,.)8"*)87:7
3&"K'�$�`*,.O�`*,#Jx'H9;7.,:9q"*<�`H9;7:FK3DjK9;5;9M,�LX$&/ � ���	� 
0EY$W2	Oo$�`K"H'A,.%(3&"K7:9M,:9M$W"kI �#"AOK%(3&EY,:9;EY)&=
,:FK9;7REY$�`H5q'4j[)|5q9;2	9M,.)8'4,.$U,:F*$W7:)�`H7:)8'4/B$&%p,.)87:,:9;"*<*I}�*$&%V9;"K7.,:3&"HEY)&=_>p)6'*$Z"*$&,pFH3hl&)
,.$r%:)8�&`H9M%:)v$�`*,.O�`*,#Jx'H9;7.,:9q"*<�`H9;7:FK3DjK9;5;9M,�L-$&/�'*)+/B3�`K5M,n,.%(3&"H7(9M,:9M$W"H7d>|FH9;E(F E+3&"H"*$&,�j[)
,:3Dy&)8"49;"S,:F*)V7:3&2v)�7.,.)+O	j_L w )8�KI.�&j�I w )82v$hlD3&5*$&/o7.$W2v)E`H"H"H)8EY)87:7:3D%:LSEY$W"H7.,.%(3&9;"P,:7
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EY$�`K5;'Tj[)n3	7 `*j��.)8EY,�$&/�/b`H, `*%:)6>p$&%(y{I
����
 � 
�� ��
���
 ��� � ��� ��� lm$�1 ��$�1 � , � ;�1��b% ��$$� ; � ��	.0 �u1-�'�/%�; �b1��«3/%�;u�'�.4�� � %
3�$(1 �M$(1 � , � ;�1��b% ��$$� ; � � 		0a�E�­"	1µ�	�m�/%��+����0 � ! ��1��«3/% 3­"�� ���	%�1 , � ; ! �/� , 	µ�­��1 � �	�m1 � �/%�4�3 , � " 
 �
1P3 1 � �.4 �

z��­3²3­"
�6�H$W5;5M$h>|7�7:9;"HEY)}EGFH3&"*<&)87�/1%:$W2 ,.%(3&"H7:9M,:9;$W"H7[3D%:)R"*$&,�3 s[)8EY,.)8'nj_L�� ���	%�1 , � ; ! �/� , I

����
 � 
�� ��
���
 ��� � ����� � W|0 0 !�� ��% �d�	;�4�� , � 	 
x"+$(0b0 ! 3/4��(3/$(% , 1-�'�/%�; �b1��«3/%�; � %v�'� �
;µ�(3/%�;_�x1P3f3/$(�y1-� ��� �d�.� �b% �f1 � �	4 �@���'�x3 	�;.�.���/��		0a�<���'3 ��� , � , 1-�'�/%�; �-1��«3/%�;�;	��1�� ; " 
u1 � �
3�$(1 �M$(1 � , � ;�1��b% ��$$� ; � � 	��b0 �-1 
 ! 3/% , �-1��«3/% "	3�� � % , � ��� , $���0<1-�­��%�; �-1��-3�%�; 	«5Y� ! 1 ����� � � ��3/%
� � � � �o�/% , ��;�1P��1µ� !�� �/��1�� ;���$&%�% � % ��; 
/% !�� �'3/%�3�$d;�0 
 	-pE� � � � ! ���

z��­3²3­"
�|hg"�$�`*,.O�`*,?/1%($W2 3U,.%(3&"H7:9;,:9M$W"	>�9q5;5H"*$&,?j[)|$&jK7:)+%:l 3Dj{5M)|9M/k9M,`9;7?2	3&7.y&)8'tj_L
7:$W2v)�$&,:FH)+%S,.%G3&"H7:9M,:9M$W"a$&%v3r"&`H2Uj[)+%�$&/V,:F*)82�I e FH9;7�E+3&"�O[$&,.)8"P,:9;3&5;5MLQFH3DOHO[)8"
>|F*)8"r2	$&%:)U,:FK3&"r$W"H)U,.%(3&"K7:9M,:9M$W"C9;7|)	�_)8E.`*,.)8'Q9q"�,:F*)Z7:3&2v)Z7 `*O[)+%(7:,.)+O�}[>�9M,:F*$�`*,
5;$W7:7�$&/{<&)8"H)+%(3&5;9M,�LU>?)�E+3&"	EY$W"H7(9;'*)+%N,x>?$n,.%(3&"K7:9M,:9M$W"H78=&,:F*)V7.)8EY$W"H'v$&/o>�FH9qE(Fv2	3&7.y^7
EGFH3&"*<&)87|2	3&'*)nj_L�,:FH)dzK%(7.,`$W"*)&I`�?$W"H7:9;'H)+%�,:F*)d/1$W5q5M$h>�9q"*<vE+3&7.)87 $

2 U � ��;_�f1��<3 1-�­�/%6; �-1��-3/%6;����d� ! $�1µ� �b% , � 	��	� �	%�1�;�1µ����;GI e FH9;7|EY$W"�,.%G3&'H9;EY,:7g,:F*)
%:)8�&`H9M%:)82v)8"P,�$&/�7.L_"KE(F*%:$W"H$�`H7�)	�^)8E.`*,:9M$W"�`H"K'*)+%�,.)87.,U� w )8�KIGiDEh�G=

2 U��'�/%�; �b1��«3/%�;�� �d� ! $�1µ� � % 1 � ��;	�/4���;�1µ��� �f� �b1 � �.��� % ! 3�% ! $(���'�.%�1x;	1P��1µ��;i3/�
��;��o�(�/�	1�3­"�� ; � % ��0 �x"+$(0b0 ! 3/4��(3/$(% , 1-�­�/%6; �-1��-3/%KI w 3&E+9q"*<C9q7�OH%($WFH9MjK9M,.)8'
� w )8�{IGi jo�GI

hg5M,:F*$�`H<WF6,:F*)R3Dj[$hl&)}OK%:$&O[$W7:9M,:9M$W"67:F*$�>�7k$&jK7:)+%:l 3Dj{9;5;9M,�L&=h9M,�'*$_)87�"*$&,�OK%:$hl&)}$�`H,.O�`*,#J
'K9;7.,:9;"*<�`K9;7:FH3DjK9q5;9M,xL&=p>�FH9;EGFu,.$&<&)+,:F*)+%�>�9M,:Fu, EY$W2vOK5M)+,.)8"H)87:7T3&"H'�$&,:F*)+%-%:)8�&`H9M%:)YJ
2	)8"�,:7VE+3&"Tj[)6)8"H7 `H%:)8'T3&7V3ZOK3D%:,`$&/�'*)87:9M<W"t/B$&%V,.)87.,V'*)87:EY%G9Mj[)8'�9;" !_)8EY,+I(�*I;�DI�iv$W"
O�I+\ �^I

A � � � ������� 	���� ������� � �

�#"-,:FH9q7V7.)8EY,:9M$W"�>p)U)87:7.)8"P,:9;3&5;5MLtOH%:)87.)8"P,V,:F*)�,.)87.,:9;"*<�,:F*)+$&%:)82 /B%:$W2 Z ��OK3W\&�/]�>�9M,:F
7:$W2v)RE+5;3D%(9Mz{E+3D,:9M$W"H7+=h,:F*)+%:)+/B$&%:)}$W"H5MLg3&"d$�`*,:5;9q"*)�OH%:$_$&/P$&/_,:F*)}2	3&9;"n%:)87 `H5M,}� e F�I�*_I \PI�iW�
9q7`OH%:$hl^9;'*)8'�I

�?$W"H7:9;'H)+%V3Zz{"H9M,.)YJx7:,:3D,.)�2	3&E(FK9;"*)���EY$&%:%:)87.O[$W"H'H9q"*<Z,.$43	7:9;2	OK5M)67.,:3D,.)8E(FH3D%(,+=
7�`HE(FC,:FH3D,g,:F*)S,x>?$�FH38l&)Z,:F*)Z7:3&2v)v"&`H2�j[)+%|$&/R7.,:3D,.)87+In�*$&%d)+l&)+%(L�,.%(3&"H7(9M,:9M$W" 1-�
$&/d3&"�$&%(9M<W9;"H3&5�7(9;2vOK5M)T7.,:3D,.)8EGFH3D%:,+=V>?)�FH3hl&)�,:F*)�EY$&%(%:)87.O[$W"H'H9;"H<91-��� >|9M,:F0,:F*)
7(3&2v)Q7.$�`*%(EY)Q3&"H'�,:3D%:<&)+,�7:,:3D,.)87�3&7 1-� j�`*,�>|9M,:Fu,:F*)Q5;3Dj[)85q1-�

�

0¦� 	��	0�5_�DI e FH9;7
3�`H,.$W2	3D,.$W" FH3&76,:FH)	7.)+,d$&/p9;"HO�`*,:7gj[)89;"*<t,:F*)	7.)+,d$&/p5q3Djo)85q7|$&/?,.%(3&"H7(9M,:9M$W"H7 � 9;"
$�`H%}7:9;2vOK5;)p7.,:3D,.)8EGFH3D%:,p3&"K'Z,:F*)�$�`*,.O�`*,N7.)+,N$&/�� �(�8���WI � )V2	3Dy&)�� EY$W2vOK5;)+,.)&=P9 I�)&I
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