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*#9'(%5#9C!.;'99!2-;I#*!)6!;-9(%F9#!&7)%&#!%(#;.!$#.%D2#$!F*%;'*%9C!()!'..#..!'!.(-$#2(S.!

&)2&#F(-'9!-2$#*.('2$%2DH!2-;I#*!.#2.#H! '2$!'I%9%(C! ()! .)95#!'FF9%&'(%)2!F*)I9#;.H!'.!

)FF).#$! ()! 7%.! )*! 7#*! &);F-('(%)2'9! F*)6%&%#2&C+! >2! N\\`! '2$! N\\bH! (7)-.'2$.! )6!

(#'&7#*.! *#&#%5#$! %2.(*-&(%)2! )2! 7)B! ()! -.#! '2$! $#.%D2! *-I*%&.! ()! '..#..! (7#! )F#2M

*#.F)2.#!%(#;.!)2!(7#!8YT,!(#.(.!@'2$!.%;%9'*!'..#..;#2(.A+!>2!N\\bH!)5#*!`ddd!(#'&7#*.!

.&)*#$!;)*#!(7'2!(7*##!;%99%)2!F%#&#.!)6!.(-$#2(!B)*1+! !:'2C!(#'&7#*.!&)2.%$#*#$!(7#!

8YT,! %2.(*-&(%)2! ()! I#! '2! #4(*#;#9C! %;F)*('2(! '2$! #29%D7(#2%2D! F*)6#..%)2'9!

$#5#9)F;#2(! #4F#*%#2&#+! K7#! 6)&-.! )2! '2'9CE%2D! .(-$#2(.S! .)9-(%)2.! ()! 2)2M*)-(%2#!

F*)I9#;.! F*)5%$#$! (#'&7#*.! B%(7! %2.%D7(! %2()! (7#%*! .(-$#2(.S! *#'.)2%2D! '2$! (7#%*!

-2$#*.('2$%2Di)*! 9'&1! )6! -2$#*.('2$%2Di)6! ;'(7#;'(%&.! &)2&#F(.+! @K7#! '..#..;#2(!

.C.(#;!B'.! 2)(!B%(7)-(! &)2(*)5#*.CH! 7)B#5#*H! #.F#&%'99C! 6*);! F*)F)2#2(.! )6! '!;)*#!

(*'$%(%)2'9! '&&)-2('I%9%(C! .C.(#;+! >2! ,#F(#;I#*H! N\\b! n)5#*2)*! <#(#!J%9.)2! 5#()#$! '!

I%99!(7'(!B)-9$!7'5#!'-(7)*%E#$!(7#!&)2(%2-'(%)2!)6!8YT,H!(7-.!#9%;%2'(%2D!(7#!F*)D*';+A!

1%&.-//"&#*,!'-2-,&13-#$>$0-!)*,".&%#"*!/(+6-)$!3*$$-%!1%&6-)$/5!K7#!6%2'9!#9#;#2(!
)6!8'9%6)*2%'S.!.C.(#;%&!*#6)*;!F9'2!%2!(7#!N\cd.!'2$!#'*9C!N\\d.!B'.!(7#!#.('I9%.7;#2(!

)6!'! .('(#B%$#!F*)6#..%)2'9!$#5#9)F;#2(! .C.(#;! ()!F*)5%$#!'! &))*$%2'(#$!'FF*)'&7! ()!

.('66!$#5#9)F;#2(!'2$!()!I-%9$!(#'&7#*!&'F'&%(C!()!%;F9#;#2(!(7#!F#$'D)DC!'2$!&)2(#2(!

)6! (7#! &-**%&-9-;! 6*';#B)*1.! @8'*9).! o! L%*.(H! N\\kA+! K7%.! F*)6#..%)2'9! $#5#9)F;#2(!

.C.(#;!I#&';#!12)B2!'.!(7#!8'9%6)*2%'!,-I=#&(!:'((#*!<*)=#&(.!@8,:<.A+!!

)/31!0"/$&%4!?@AB@C@AABD5!K7#!)*%D%2'9!;)$#9!6)*!(7#!8,:<.!B'.!(7#!Z'C!T*#'!J*%(%2D!
<*)=#&(! @ZTJ<AH! B7%&7! 7#9$! %(.! 6%*.(! .-;;#*! %2.(%(-(#! %2! N\kb! '(! (7#! W2%5#*.%(C! )6!

8'9%6)*2%'H!Z#*1#9#C+!K7%.!%2.(%(-(#!$*#B!()D#(7#*!#4F#*(!(#'&7#*.!6*);!'99!D*'$#!9#5#9.!()!

#4';%2#!&*%(%&'99C!(7#!*#.#'*&7!)2!B*%(%2DH!()!F*'&(%&#!'2$!7)2#!(7#%*!)B2!B*%(%2D!.1%99.H!

'2$!()!.7'*#!(7#%*!;).(!#66#&(%5#!(#&72%Q-#.!6)*!(#'&7%2D!B*%(%2D!@W2%5#*.%(C!)6!8'9%6)*2%'!

R66%&#! )6! (7#! <*#.%$#2(H! N\\bA+! ! >2! N\cNH! 6-2$%2D! B'.! F*)5%$#$! IC! (7#! 8'9%6)*2%'!

9#D%.9'(-*#! ()! #.('I9%.7! '! .('(#B%$#! 2#(B)*1! )6! .%(#.! I'.#$! -F)2! (7#! ZTJ<! ;)$#9H!

&*#'(%2D! (7#! 8'9%6)*2%'! J*%(%2D! <*)=#&(! @8J<A+! K7#! 6)99)B%2D! C#'*H! (7#! W2%5#*.%(C! )6!

8'9%6)*2%'! .-FF)*(#$! 9#D%.9'(%)2! @,Z! bObA! (7'(! %2.(%(-(#$! (7#! 8'9%6)*2%'! :'(7#;'(%&.!

<*)=#&(! @8:<A+! ZC! (7#! #2$! )6! N\c`H! #%D7(! *#D%)2'9! 8:<! .%(#.! 7'$! I##2! #.('I9%.7#$!

@8'9%6)*2%'!<).(.#&)2$'*C!3$-&'(%)2!8);;%..%)2H!N\caA+!!

>2!N\ckH!'!.('(#M&);;%..%)2#$!#5'9-'(%)2!)6!F*)6#..%)2'9!$#5#9)F;#2(!&)2&9-$#$!(7'(!%2!

D#2#*'9!(7#*#!B'.!9%((9#!&)7#*#2&#!)*!.C.(#;'(%&!F9'22%2D!%2!(7#!%2.#*5%&#!#$-&'(%)2!(7'(!

(#'&7#*.!*#&#%5#$!%2!8'9%6)*2%'H!'2$!(7'(!.('66!$#5#9)F;#2(!B'.!6*'D;#2('*C!'2$!(#2$#$!

()! .-FF)*(! (*'$%(%)2'9! .&7))9! .(*-&(-*#.! '2$! (#'&7%2D! .(*'(#D%#.! @Y%((9#H! n#**%(EH! ,(#*2H!

n-(7*%#H!L%*.(H!o!:'*.7H!N\ckA+!K7#!*#F)*(!2';#$!(B)!2)('I9#!#4&#F(%)2.e(7#!8J<!'2$!

(7#!8:<H!B7%&7!B#*#!*#&)D2%E#$!'.!&)2('%2%2D!F*)D*';!#9#;#2(.!(7'(!9#$!()!.%D2%6%&'2(!
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>2! *#.F)2.#! ()! (7%.! .(-$CH! 9#D%.9'(%)2!B'.! F*)F).#$! '2$!F'..#$! %2! N\cc! @,Z! NccOi(7#!

<*)6#..%)2'9! "#5#9)F;#2(! T&(A! (7'(! #.('I9%.7#$! 6%5#! ;)*#! 8'9%6)*2%'! ,-I=#&(! :'((#*!
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f)2#M6%6(7! )6! '99! 8'9%6)*2%'! (#'&7#*.! '*#! %25)95#$! %2! '(! 9#'.(! )2#! ,-I=#&(!:'((#*! <*)=#&(!

#'&7!C#'*+g!

)/31!:&*,/5!K7#!8,:<.!7'5#!I##2!'$;%2%.(#*#$!IC! (7#!W2%5#*.%(C!)6!8'9%6)*2%'!-2$#*!
(7#! $%*#&(%)2! )6! '! 8)2&-**#2&#! 8);;%((##! .%2&#! N\cc+! >2! N\\dH! (7%.! &);;%((##!

$#5#9)F#$!'!.#(!)6!D-%$%2D!F*%2&%F9#.!6)*!'99!)6!(7#!F*)=#&(.+! !>2!.-;;'*CH!F*)=#&(.!B#*#!

#4F#&(#$! ()! @'A! -.#! '! f(#'&7#*.! (#'&7%2D! (#'&7#*.g! ;)$#9H! B7#*#! %2.(*-&(%)2'9! '2$!

&)2(#2(!#4F#*(%.#!B'.!.7'*#$!';)2D!F'*(%&%F'(%2D!(#'&7#*.P!@IA!7)9$!OMb!B##1!.-;;#*!

%2.(%(-(#.!'2$!'! .#*%#.!)6!'&'$#;%&!C#'*! 6)99)BM-F.! 6)&-.%2D!)2!.-I=#&(!;'((#*! &)2(#2(!

'2$! (7#! 9'(#.(! %$#'.! %2! (7#! $%.&%F9%2#! '2$! (7#%*! &9'..*));! 'FF9%&'(%)2.P! @&A! 6).(#*! '2$!

.-.('%2! (#'&7#*! 9#'$#*.7%F! IC! .-FF)*(%2D! &-**%&-9-;!$#5#9)F;#2(! '2$! '*(%&9#!B*%(%2DH!

#2&)-*'D%2D! 9#'$#*.7%F! %2! *#D%)2'9! '2$! .('(#B%$#! F*)6#..%)2'9! '..)&%'(%)2.H! F*)5%$%2D!

D-%$'2&#! %2! D*'2(! $#5#9)F;#2(! '2$! *#.#'*&7H! '2$! F*)5%$%2D! '2$! F*);)(%2D!

)FF)*(-2%(%#.! 6)*! 9#'$#*.7%F! '(! (7#! F*)=#&(! .%(#! '2$! )2! .&7))9H! $%.(*%&(H! &)-2(CH! '2$j)*!

.('(#! &-**%&-9-;! '2$! %2.(*-&(%)2! &);;%((##.P! '2$! @$A! ;'%2('%2! '! *#D%)2'9H! $%.&%F9%2#M

I'.#$!2#(B)*1!&)2.%.(%2D!)6!LMNO!(#'&7#*.!'2$!&)99#D#j-2%5#*.%(C!6'&-9(C!@Z'*(#9.H!N\\dP!

>2(#*.#D;#2('9!8))*$%2'(%2D!8)-2&%9H!N\\`A+!

T!;'=)*! '.F#&(! )6! (7#!8,:<.H! (7#*#6)*#H! %.! ()! $#5#9)F! '2$! .-.('%2! .-I=#&(!;'((#*! '*#'!

(#'&7#*!9#'$#*.+!Z)79%2!@N\\\A!7'.!&7'*'&(#*%E#$!%-$13-0!A-$;-0*!'.!(7).#!(#'&7#*.!B7)!

7'5#!;'$#!'!&);;%(;#2(!()!%;F*)5%2D!(7#%*!12)B9#$D#!)6!l'!F'*(%&-9'*!.-I=#&(!;'((#*!

'*#'m! '2$! #4#;F9'*C! %2.(*-&(%)2'9! F*'&(%&#.! '2$! '&(%5#9C! #2D'D#! %2! 7#9F%2D! )(7#*!

(#'&7#*.!()!$)!(7#!.';#+!Y%((9#!@N\ccA!7'.!.('(#$!(7'(!f%(!%.!%2&*#'.%2D9C!%;F9'-.%I9#!(7'(!

B#! &)-9$! %;F*)5#! (7#! F#*6)*;'2&#! )6! .&7))9.[B%(7)-(! F*);)(%2D! 9#'$#*.7%F! %2!

(#'&7%2D! IC! (#'&7#*.g! @F+! kcA+! ! T&&)*$%2D9CH! '! *#&#2(! .-*5#C! )6! (7#! 8,:<.! .('(#$! (7'(!

(7#.#! f(#'&7#*! 9#'$#*.! '*#! (7#! 7)*.#F)B#*! 6)*! #$-&'(%)2'9! *#6)*;Hg! .#*5%2D! %2! .#5#2!

F*%;'*C!*)9#.G!!@'A!B)*1.7)F!F*#.#2(#*.!%2!.&7))9.!'2$!$%.(*%&(.H!@IA!;#;I#*.!)6!.&7))9!

.%(#! 9#'$#*.7%F! (#';.H! @&A! 9#'$#*.! 6)*! 9)&'9! .&7))9! *#.(*-&(-*%2D! #66)*(.H! @$A! $%.(*%&(! )*!

.('(#M$#.%D2'(#$!;#2()*!(#'&7#*.H!@#A!(#';!(#'&7#*.!)*!F##*!&)'&7#.!%2!(7#%*!.&7))9.H!@6A!

.-I=#&(!;'((#*! .F#&%'9%.(.! 6)*! 9)&'9! .&7))9.H! '2$! @DA! &-**%&-9-;! $#5#9)F#*.! 6)*! .&7))9.!

'2$!$%.(*%&(.!@,()1#.H!/%*'I'C'.7%H!o!,(+!?)72H!N\\cA+!

!
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&)26%$#2(H! '2$! &);F#(#2(! ;'(7#;'(%&.! #$-&'()*.P! (7#! I#9%#6! (7'(! (#'&7#*.! 7'5#! (7#!
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:'(7#;'(%&.!<*)=#&(H!N\\bA+!!,%(#.!f&*#'(#!'!F*)6#..%)2'9!7);#!6)*!(#'&7#*.!(7'(!%.!I'.#$!

-F)2!'!&-9(-*#!)6!%2Q-%*CH!#4F#*%;#2('(%)2H!'2$!*#69#&(%)2g!@:#$%2'!o!,(+!?)72H!N\\kH!F+!

%5A! (7'(!#4(#2$.! (7*)-D7)-(! (7#! 9%6#!)6! (7#!F*)=#&(+!3'&7!8:<!.%(#!7).(.!'! (B)M! ()! 6)-*M

B##1!%2%(%'9!.-;;#*!%2.(%(-(#!6)*!'2!'5#*'D#!)6!`d!2#B!F'*(%&%F'2(.H!'2$!;).(!.%(#.!'9.)!

.F)2.)*!'!fK%#*!>>g! 9#'$#*.7%F!%2.(%(-(#!6)*!F*)=#&(!f'9-;2%+g!T!5'*%#(C!)6!'&'$#;%&!C#'*!

6)99)BM-F! #4F#*%#2&#.! @#+D+H! .(-$C! D*)-F.H! '&(%)2! D*)-F.H!B)*1.7)F.H! &)26#*#2&#.H! '2$!

#9#&(*)2%&! 2#(B)*1.A! 2-*(-*#! (7#! $#5#9)F;#2(! )6! (#'&7#*! 9#'$#*.7%F! ';)2D! .%(#!

F'*(%&%F'2(.+!K7#!8:<!;)$#9!%.!)2#!)6!9)2DM(#*;H!.-.('%2#$!F*)6#..%)2'9!$#5#9)F;#2(H!%2!

&)2(*'.(!()!'!&)26#*#2&#!)*!'!f)2#M.7)(g!B)*1.7)F+!34F#*%#2&#$!'2$!%2(#*#.(#$!(#'&7#*!

9#'$#*.! )6(#2! '..-;#! 9#'$#*.7%F! *)9#.! '(! (7#! <*)=#&(! .%(#H! I#&);%2D! .%(#! &)M$%*#&()*.H!

%2.(%(-(#! &))*$%2'()*.H! .(-$C! D*)-F! 9#'$#*.H! *#D%)2'9! &))*$%2'()*.H! )*! %2.(%(-(#!

%2.(*-&()*.+! !K7#C!'*#!'9.)!D%5#2!;'2C!)FF)*(-2%(%#.! ()!'..-;#! 9)&'9H! *#D%)2'9H! '2$j)*!

.('(#B%$#! 9#'$#*.7%F! *)9#.! %2! ;'(7#;'(%&.! #$-&'(%)2! 5%'! %25)95#;#2(! %2! F*)6#..%)2'9!

)*D'2%E'(%)2.!@#+D+H!(7#!8'9%6)*2%'!:'(7#;'(%&.!8)-2&%9!'2$!%(.!'66%9%'(#.A!'2$!%2!'&(%5%(%#.!

*#9'(#$!()!(7#!.('(#S.!&-**%&-9-;H!%2.(*-&(%)2H!'2$!'..#..;#2(!%2%(%'(%5#.+!

K7%.! F'F#*! 7'.! F*)5%$#$! '! I*%#6! .-;;'*C! )6! 8'9%6)*2%'S.! F*)D*#..%5#! *#6)*;.! )6! (7#!

N\cd.!'2$!#'*9C!N\\d.!B%(7!'!6)&-.!)2!(7#!8'9%6)*2%'!,-I=#&(!:'((#*!<*)=#&(.+!K7#!2#4(!

.#&(%)2!F*)5%$#.!'!;)*#!%2M$#F(7!9))1!'(!)2#!.%(#!)6!(7#!8'9%6)*2%'!:'(7#;'(%&.!<*)=#&(i

(7#!,'2!?)'Q-%2!U'99#C!:'(7#;'(%&.!<*)=#&(!@,?U:<Ai()!#4';%2#!7)B!(7'(!.%(#!$#5#9)F.!

'2$!.-.('%2.!(#'&7#*!9#'$#*.+!p-)('(%)2.!6*);!,-;;#*!>2.(%(-(#!=)-*2'9.!'2$!6*);!F).(M

>2.(%(-(#!'..#..;#2(.!'*#!B)5#2!%2()!(7#!$#.&*%F(%)2!()!7#9F!F'%2(!'!F%&(-*#!)6!(7#!,?U:<!
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9#5#9! D*)-F.! 6'&%9%('(#$! IC! ,?U:<! .('66! (#';.+! K7#C! F)*#! )5#*! F*)6#..%)2'9! $)&-;#2(.!
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R>%! 5$*! -(-0.&T&(.! %'! G-! $0'B(;! *'! 4$(8! Q-'QA-! 53'! 5-0-! -N1&%-;! $G'B%!
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48! *'4-53$%! Q$**&I-! $%%&%B;-! 3$*! G--(! %0$(*D'04-;! &(%'! $(! $;I'1$%-! D'0!
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#4F#*%#2&#! >! 7'5#! #5#*! 7'$g! '2$! f:'2C! F#)F9#! 7'5#! .'%$! (7'(! (7#! :'(7! <*)=#&(! 7'.!
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'D!Q-01-&I&(.P*'AI&(.!Q0'GA-4*!$(;!A-$0(&(.!4$%3!1'(1-Q%*O!2$%3!&*!('!A'(.-0!$!
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F'*(%&%F'2(.!IC!F*)5%$%2D!(7#;!B%(7!'2!#4F#*%#2&#!(7'(!
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.('(#!'2$!2'(%)2'9!9#5#9.H!!
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• F*)5%$#.!'!fF*)6#..%)2'9!7);#g!i!'!&9).#M12%(H! (*-.(#$!2#(B)*1!)6!&)99#'D-#.!'2$!
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.';#!*#(*#'(!&#2(#*!'.!(7#!,-;;#*!>2.(%(-(#+!"-*%2D!(7%.!>2.(%(-(#H!F'*(%&%F'2(.!!
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;)*#! 6)*;'9! &)26#*#2&#j! B)*1.7)FM(CF#! .#((%2D.+! 3'&7! D'(7#*%2D! I#&);#.! '2!
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8))*$%2'()*.!@]8.A!'2$!#'&7!)6!(7#%*!6)-*!n*'$#!Y#5#9!Y#'$#*.!@nYY.AH!'99!)6!B7);!7'5#!
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K7#.#!B)*1.7)F.!'*#!(CF%&'99C!9#$!IC!,?U:<!'9-;2%!B7)!'*#!#'D#*!6)*!(7#!)FF)*(-2%(C!()!
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F*)6#..%)2'9! &)26#*#2&#! @#+D+H! (7#! 8'9%6)*2%'! :'(7#;'(%&.! 8)-2&%9S.! 8#2(*'9! ,#&(%)2!
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0-Q0-*-(%$%&'(*! 'D! %3-&0! *%B;-(%*?! %3&(+&(.O! <'F#*! F*#.#2(#$! '(! (7#! T22-'9! :##(%2D! )6! (7#!

T;#*%&'2!3$-&'(%)2'9!]#.#'*&7!T..)&%'(%)2H!:)2(*x'9H!8'2'$'+!

>2(#*.#D;#2('9! 8))*$%2'(%2D! 8)-2&%9+! @N\\`A+! b]_d! *13''A! 0-D'04C! >4QA&1$%&'(*! $(;!

0-*Q'(*&G&A&%&-*!D'0!3&.3-0!-;B1$%&'(O!,'&*';#2()H!8TG!T-(7)*+!

>25#*2#..! ]#.#'*&7! T..)&%'(#.+! @N\\cA+! 9$A&D'0(&$! ,BGU-1%! 2$%%-0! F0'U-1%*+! >25#*2#..H! 8TG!

T-(7)*+!

?'&1.)2H!T+!@N\\k'A+!K7#!;'(7!B'*.G!8'9%6)*2%'!I'((9#.!%(!)-(!)5#*!;'(7#;'(%&.!*#6)*;!@<'*(!

>A+!#'%&1-*!'D!%3-!"2,O!oo!@aAH!a\hMkdO+!

?'&1.)2H!T+!@N\\kIA+!K7#!;'(7!B'*.G!8'9%6)*2%'!I'((9#.!%(!)-(!)5#*!;'(7#;'(%&.!*#6)*;!@<'*(!

>>A+!#'%&1-*!'D!%3-!"2,O!oo!@kAH!cNkMcO`+!

?'&)IH!Z+H!o!T1#*.H!?+!@N\\\H!TF*%9A+!R)-*-$013!G$*-;k!4$%3-4$%&1*!-;B1$%&'(!Q'A&18C!73-!1$*-!'D!

9$A&D'0(&$!_iim]_iipO!!<'F#*!F*#.#2(#$!'(!(7#!]#.#'*&7!<*#.#..%)2!)6!(7#!_'(%)2'9!8)-2&%9!)6!

K#'&7#*.!)6!:'(7#;'(%&.!T22-'9!:##(%2DH!,'2!V*'2&%.&)H!8T+!

Y%((9#H! ?+J+! @N\ccA+! T..#..%2D! (7#! F*).F#&(.! 6)*! (#'&7#*! 9#'$#*.7%F+! >2! T+! Y%#I#*;'2+! @3$+A+!

YB&A;&(.!$!Q0'D-**&'($A!1BA%B0-!&(!*13''A*O!F+!kcMNda+!_#B!^)*1G!K#'&7#*!8)99#D#!<*#..+!

Y%((9#H! ?+J+! @N\\`A+!K#'&7#*.u! F*)6#..%)2'9!$#5#9)F;#2(! %2! '! &9%;'(#!)6! #$-&'(%)2'9! *#6)*;+!

@;B1$%&'($A!@I$AB$%&'(!$(;!F'A&18!"($A8*&*:!_m!@OAH!FF+!NO\MNhN+!!

Y%((9#H! ?+J+H! n#**%(EH! J+/+H! ,(#*2H! "+,+H! n-(7*%#H! ?+H! L%*.(H! :+J+H! o! :'*.7H! "+"+! @N\ckA+! ,%$DD!
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4$%3-4$%&1*O!]#.()2H!UTG!T-(7)*+!
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!

,&7)9'.(%&H! >2&+! @N\\bA+!2$%3-4$%&1*C! L3$%! $0-! 8'B! %-$13&(.! 48! 13&A;M! l5%$#)m+! @T5'%9'I9#!
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!
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$0-!%&*'!#&$!$*8-#5!*!)*/-!/$('4!"#!$0-!/-*%)0!!
.&%!)&31($*$"&#*,!1&9-%!*#'!)&#)-1$(*,!(#'-%/$*#'"#:!

!
]RZ3]K!,K3>_H!3:3]>KW,!<]RV3,,R]!RV!:TK/3:TK>8,H!8,W!,T_!Z3]_T]">_R!

!
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9)D'*%(7;.! '2$! #4F)2#2(.H! '2$! )-(9%2#.! '2! 'FF*)'&7H! B7%&7H! (7)-D7! F'..#$! )5#*! IC!

7%.()*CH!)66#*.!.%D2%6%&'2(!I#2#6%(.!6)*!()$'CS.!;'(7#;'(%&.!&-**%&-9-;+!

&#! )&31($*$"&#5!K7#! V*#2&7!;'(7#;'(%&%'2! 87-Q-#(H!B*%(%2D! %2! NbcbH! =-4('F).#$! (7#!
.#Q-#2&#.!)6!B7)9#!2-;I#*.!'2$!$)-I9%2D!2-;I#*.!@()$'C!B#!&'99!(7#;!F)B#*.!)6!(B)A!

'.!.7)B2!I#9)BG!

!

'2$!)I.#*5#$!(7'(!'$$%(%)2!%2!(7#!()F!*)B!&)**#.F)2$.!()!;-9(%F9%&'(%)2!%2!(7#!I)(();!

*)B+!V)*!#4';F9#H!()!;-9(%F9C!ab!IC!NOcH!)2#!&)-9$!9))1!'(!(7#!2-;I#*.!'I)5#!(7#;H!a!

'2$!kH!'$$!(7).#!()!D#(!N`H!'2$!9)&'(#!(7#!F*)$-&(!)6!ab!'2$!NOc!$%*#&(9C!I#9)B!N`+!!

/&3-!0"/$&%45!!87-Q-#(!B'.!)2#!)6!.#5#*'9!.&7)9'*.!()!2)(%&#!(7%.H!I-(!2)I)$C!#4F9)*#$!%(!
%2!$#F(7!-2(%9!(7#!9'(#!Na(7!&#2(-*C+!K7#2!?)72!_'F%#*!@NhhdMNaNkA!%2!,&)(9'2$!'2$!?)).(!

@)*! ?)I.(A!Zy*D%! @NhhOMNa`OA! %2!<*'D-#H! -.#$! (7'(! .%;F9#!)I.#*5'(%)2! ()! *#5)9-(%)2%E#!

&);F-('(%)2+!Z)(7!;#2!I#D'2!(7#%*!B)*1!%2!(7#!Nhcd.H!I-(!_'F%#*!F-I9%.7#$!7%.!('I9#!)6!

9)D'*%(7;.! %2!NaNbH!B7%9#!Zy*D%H!$#.F%(#! (7#!#2(*#'(%#.!)6!7%.!&)99#'D-#!L#F9#*H!$%$!2)(!

D#(! '*)-2$! ()! F-I9%.7%2D! 7%.! T*%(7;#(%.&7#! '2$! n#);#(*%.&7#! <*)D*#..! K'I-9#2!

@T*%(7;#(%&! '2$!n#);#(*%&!<*)D*#..%)2!K'I9#.A! -2(%9! NaOd+!Zy*D%S.! $#9'C! &).(! 7%;!'2C!

&9'%;! ()! F*%)*%(CH! '2$! %2! (7#! .%4! C#'*.! I#6)*#! 7%.! ('I9#.! 'FF#'*#$H! _'F%#*S.! 9)D'*%(7;.!

B#*#!.)!B%$#9C!'&&#F(#$H!.)!#4(#2.%5#9C!%;F*)5#$!'2$!#4(#2$#$H!(7'(!Zy*D%S.!('I9#H!B7#2!
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5#*C!$%66#*#2(9C!(7'2!%(!$%$+!T.!C)-!B%99!.##H!(7%.!f*)'$!2)(!('1#2g!&)-9$!I#!-.#$!()$'C!()!

(#'&7!'I)-(!#4F)2#2(.!'2$!*#9'(#$!()F%&.!%2!'!B'C!(7'(!2'(-*'99C!;)(%5'(#.!.(-$#2(.!'2$!

%.!#'.C!()!-2$#*.('2$+!!

87-Q-#(S.! )I.#*5'(%)2! %.! 6%2#! 6)*! ;-9(%F9C%2D! (7#! 2-;I#*.! NH! OH! bH! cH! NaH! #(&+! IC! #'&7!

)(7#*H! I-(! %(! %.!2)!7#9F! 6)*!;-9(%F9C%2D!)(7#*!2-;I#*.+!Zy*D%S.! %$#'!B'.! ()! *#F9'&#! (7#!

2-;I#*.!NH!OH!bH!cH!NaH! +! +! +!B%(7!'!$%66#*#2(!D#);#(*%&!.#Q-#2&#! (7'(!D*)B.!;-&7!;)*#!

.9)B9C+!^)-!&)-9$!.('*(!B%(7!NH!'.!87-Q-#(!7'$!$)2#H!%2.(#'$!)6!*#F#'(#$9C!;-9(%F9C%2D!IC!

OH! C)-! &)-9$! ;-9(%F9C! IC! '! *'(%)! =-.(! .9%D7(9C! .;'99#*! (7'2! N+! K7#! *#.-9(%2D! .#Q-#2&#!

B)-9$!D*)B!5#*C!.9)B9C!'2$!7'5#!2-;I#*.!5#*C!&9).#!()!B7'(#5#*!2-;I#*!C)-!B)-9$!

9%1#!()!;-9(%F9C!IC+!!

0    1     2     3     4      5      6      7      8      9      10      11      12      13       14        15
1     2    4     8    16    32    64   128   256  512  1024  2048  4096  8192  16384  32768
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3(,$"1,")*$"&#5!!Zy*D%!'&(-'99C!;-9(%F9%#$!IC!N+dddNH!I-(!B#!B%99!%99-.(*'(#!7%.!%$#'!B%(7!
'!*'(%)!)6!N+N+!>2!K'I9#!N!I#9)BH!B#!$#.&*%I#!(7#!*#.-9(%2D!2-;I#*.!'.!F)B#*.!)6!N+NH!I-(!

(7#!(7#)*C!)6!#4F)2#2(.!B'.!2)(!6-99C!$#5#9)F#$!-2(%9!2#'*9C!'!&#2(-*C!'6(#*!Zy*D%!$%#$+!!

$*+,-!@5!1&9-%/!&.!@G@H!

H!
*IIJKLMNOPQ!
ROSTQ!KU!@G@H!

!H!
*IIJKLMNOPQ!
ROSTQ!KU!@G@H!

!H!
*IIJKLMNOPQ!
ROSTQ!KU!@G@H!

N! N+N! Nc! h+hh\\! `h! Oc+NdOb!

O! N+ON! N\! a+NNh\! `a! `d+\NOk!

`! N+``N! Od! a+kOkh! `k! `b+dd`\!

b! N+babN! ON! k+bddO! `c! `k+bdb`!

h! N+aNdh! OO! c+Nbd`! `\! bN+Nbbc!

a! N+kkNa! O`! c+\hb`! bd! bh+Oh\`!

k! N+\bck! Ob! \+cb\k! bN! b\+kchO!

c! O+Nb`a! Oh! Nd+c`bk! bO! hb+ka`k!

\! O+`hk\! Oa! NN+\NcO! b`! ad+ObdN!

Nd! O+h\`k! Ok! N`+NNdd! bb! aa+OabN!

NN! O+ch`N! Oc! Nb+bONd! bh! kO+c\dh!

NO! `+N`cb! O\! Nh+ca`N! ba! cd+Nk\h!

N`! `+bhO`! `d! Nk+bb\b! bk! cc+N\kh!

Nb! `+k\kh! `N! N\+N\b`! bc! \k+dNkO!

Nh! b+NkkO! `O! ON+NN`c! b\! Nda+kN\d!

Na! b+h\hd! ``! O`+OOhO! hd! NNk+`\d\!

Nk! h+dhbh! `b! Oh+hbkk! ! !

!
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ad+ObdNH!)*!b+h\hd4N`+NNdd+!>6!C)-!;-9(%F9C!b+h\hd!4!N`+NNdd!C)-!D#(!ad+ObdbhH!B7%&7!
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%2!(7#!('I9#!%.!hd+!!
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'FF*)4%;'(#9CH!IC!.-I(*'&(%2D!Oc!@(7#!%2$#4!)6!Nb+bONdA!6*);!bh!@(7#!%2$#4!)6!kO+c\dhA!

()!D#(!Nk!'2$!9))1%2D!-F!(7#!&)**#.F)2$%2D!#2(*CH!h+dhbh+!TD'%2H!%(!%.!'!D))$!#4#*&%.#!()!

&'9&-9'(#!(7#!Q-)(%#2(!$%*#&(9C!'2$!6%2$!(7#!#**)*!%2&-**#$!%2!-.%2D!(7#!('I9#+!>(!%.!)29C!'!

.;'99! F#*&#2('D#!)6! (7#! (*-#! '2.B#*+!T.!I#6)*#H! (7#!-.#!)6! (7%.! ('I9#! %.! 9%;%(#$P! %2! (7%.!
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F#*&#2('D#!#**)*!)6!(7#!(*-#!'2.B#*+!
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23 ! 25 = 23+5 = 28
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,%2&#!F)B#*.! '*#! )I('%2#$!IC! *#F#'(#$!;-9(%F9%&'(%)2H! (7#C!;'C!I#! .##2! '.! 6)*;#$!)6!
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!
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!

_)BH! %6!C)-!$%5%$#!`O!IC!hNO!IC!.-I(*'&(%2D!#4F)2#2(.H!C)-!D#(!Oh!t!O\!{!O! M! bH!'2$! M!b!
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;'C! 7#9F! %2! $#'9%2D! B%(7! .(*#..H! F'*(%&-9'*9C! B%(7! '24%#(C! '..)&%'(#$! B%(7! ;#;)*%#.!
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)6!(7#!.)*(!*#F)*(#$!)2!7#*#!%.!'2!#4F*#..%5#!B*%(%2D!'&(%5%(C+!!

J7#2!B#! &*#'(#! '!2'**'(%5#! 6*);!F))*9C! )*D'2%E#$! *#&)99#&(%)2.!)6! F'.(!;'(7#;'(%&'9!

.#95#.H! %(! '99)B.! 6)*! (7#! *#F'&1'D%2D! )6! F'*(%'99C! '2$! 9)).#9C! &)22#&(#$!;#;)*%#.! %2()!
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*11-#'"F!

$0-!*//":#3-#$!9-+!1*:-!

!

!

MATHEMATICAL AUTOBIOGRAPHY PROJECT 
PLEASE READ THIS ENTIRE PAGE! 

 
 
Preliminary step: Make a list of TWENTY mathematical experiences. For example, what 
can you recall of learning to count?... of learning to tell time...? of learning what fractions 
mean?...of learning how to use money? Each person should reach as far back into her/his 
personal history as possible. Review old report cards; talk to friends, parents, siblings, 
caretakers, etc. to collect information, anecdotes and experiences. Does your recollection of 
grades in your mathematics courses match the actual grades on your old report cards? 
[You might be surprised.] 
 
Draft step: Write a rough draft of at least 850 words (type it, double-spaced) using at least 
five of the experiences from the list you generated. It is probably best to write it on a 
computer (and save it to a disk) so that you can edit later and so that you can use the word-
count utility most word-processing programs have! 
 
The assignment: Referring to your rough draft and the list generated in the first step, write 
an essay of 1100 to 3000 words which relates some of the 20 experiences (at least five) in 
detail. Discuss how those experiences have influenced current attitudes, feelings, thoughts 
about mathematics and life goals. Include names, locations. For example: “When I was in 
the ninth grade at Norco High School (that's in Riverside County in Southern California) I 
had an Algebra teacher named Miss Trimble who sometimes had us do math outside. One 
incident I recall vividly was the warm, sunny day the whole class went to the football field 
and we..." 
 
The essay will be graded as follows: 
10 points for length: if the paper is less than 1100 words then the length score will be 
reduced; the scores for grammar and content will be proportionally reduced as well 15 
points for spelling and grammar. 75 points for content: as long as the paper is coherent, is 
about the student's personal math history and is at least 1100 words long, all content points 
will be earned. The instructor is happy to proofread drafts of the paper during office hours. 
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F*#.#(! I*-.7#.+! K7#.#! #9#;#2(.! B#*#! '$$*#..#$! '&*)..! (7#! &-**%&-9-;! (7*)-D7! (7#!
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! `O!73-!/&($A!"(&4$%&'(!!

!

                                                
1 This paper was written under the tutelage of Viji Sundar, Professor of Mathematics, CSU Stanislaus.  
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!

!

                                                
2 Ascribing human forms and attributes to the characters on paper.  
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