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1. Introduction 
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2. Rejected Analysis: -to Is Not an Article or Definiteness Marker 
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7)! '5! )#/0)'(-! )%! '*#()'$4! &#13)'=#! "#$! 35! 3! *#$'(')#(#55! /3&9#&6!
,1%5#14!&#13)#*! '$!(%)! '*#()',31! )%! ).#!*#$'(')#!3&)',1#:! 7!.3=#!/3*#!).'5!
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3&)',1#*P!?('%&'(()'A6!8').!(%!"#$:!;.#!355+/0)'%(!'5!&#35%(3"1#!%(!-#(Q
#&31! 1'(-+'5)',! -&%+(*56! 5'(,#! R+#5)'%(!8%&*5! 3&#! 0&#5+/3"14! '(*#$'Q
(')#6! 8.'1#! &#13)'=#! 0&%(%+(5! ,3(! "#! ,%(5'*#&#*! *#$'(')#>! 5##! #-:6!
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! ! ! W&,.3',![(-1'5.C! !-$(.-'*-!
! ! ! W1"3('3(C! '(*'#'!
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! ! ! 0)+%1/-! &'(!22!"3((!4(56+/(*1!7888!9:)!/)1.1/+5!;13/<331:,$!

!
4<5=+)1+,>1,.(),+5! (?1;(,/(! 9:)! +! ;13.1,/.1:,! 1,! ;(91,1.(,(33! %(>

.@((,!%+)(!+,;!3<991A(;!01>@:);3!/+,!%(!9:<,;!1,!.B(!<3(!:9!%+)(!01>
@:);3!+3!1,;(91,1.(!C):,:<,3D!+3!1,!"E+$&!FB13!<3+=(!13!G<1.(!)(3.)1/.(;!
(?(,!9:)!%+)(!012D!%<.!/:*C5(.(5H!1*C:331%5(!9:)!012%3-!3((!"E%$&!
!
! "E$! +&! IJ+*+*!! )*+!! ;+!!*1!! C:*+=+&!
! ! ! ,:.>B+?(745! @B:!!.:!! *(!! B(5C!

! ! ! KL!;:,M.!B+?(!+,H:,(!"N51.&!@B:$!.:!B(5C!*(&M!

! ! %&! OIJ+*+*!)*+,*!;+!*1!C:*+=+&!!
!

P:@(?()D!+CC(+51,=!.B:<=B!.B(!1;(+!*+H!%(D!2%3!13!,:.!.B(!;(91,1.(!
+).1/5(&!Q1)3.D!>%3!5+/63!.B(!=(,;()!+,;!,<*%()!+=)((*(,.!:9!.B(!+).1/5(D!
+CC(+)1,=!+5@+H3! 1,!@B+.! 5::63! 516(! .B(!,(<.()! 31,=<5+)! +).1/5(! 9:)*D!
(?(,!@B(,!+//:*C+,H1,=!,:,>,(<.()!01>@:);3&!FB(!01>@:);3!@B1/B!
+)(!*+)6(;!9:)!=(,;()!:)!,<*%()!+)(!)(C(+.(;!1,!"R$&!
!
! "R$! 6:J,*!S! 6:J+,*!S! 6:(,*!S! 6:1,*! K@B:M!")(5+.1?($!
! ! T!S!! Q!S! I!S! UV!

! ! 6+6W?,*!S! 6+6?+,*!S!6+6?:,*!S! 6+6?1,*! K@B1/BM!")(5+.1?($!
! ! T!S!! Q!S! I!S! UV!
!

FB(!1,?+)1+,.!(,;1,=!:9!.B(3(!01>@:);3!13!G<1.(!;199()(,.!9):*!.B(!
.)<(!;(91,1.(!+).1/5(D!@B1/B!B+3!9:<)!;13.1,/.!9:)*3-!
!
! "X$! *+3/<51,(! (-,!:)!&-Y! A5J+%!K%)(+;M!S! A5J+%-,D!A5J+%&!K.B(!%)(+;M!

! ! 9(*1,1,(! (,&-! 6:5+!K/+)M!S! 6:5+,&!K.B(!/+)M!

! ! ,(<.()! (,*-! 6+9(!K/:99((M!S! 6+9(,*!K.B(!/:99((M!

! ! C5<)+5! (,#-! 6,1=1!K%::63M!S! 6,1=1,#!K.B(!%::63M!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Y!FB(!.@:!*+3/<51,(!9:)*3!+)(!,:*1,+.1?(!?3&!,:,>,:*1,+.1?(!/+3(!1,!51.()+)H!
4<5=+)1+,Z!1,!/:55:G<1+5!4<5=+)1+,!.B13!;13.1,/.1:,!13!5:3.&!



! THE BULGARIAN RELATIVE MARKER -TO 5 

"#! $%&! '&()$*+&! !"#! ,-##*.!/&'&! $%&! 0&#*1*$&! )'$*2(&!/&!/3-(0!&.4&2$!
-1)$$&,$&0!#3'5,!(*6&!$%3,&!*1!789!*1,$&)0!3#!$%&!)2$-)(!#3'5,!*1!7:9;!!
!
! 789! <63=!"!>! <63=)"#!>! <63*"$! ?/%3@!7'&()$*+&9!!
! ! <A!>! <B>! <CD!

! ! <6)6E+!"!>! <6)6+)"#!>! <6)6+*"$%! ?/%*2%@!7'&()$*+&9!!
! ! <A!>! <B!>! <CD!
!

F&2310(GH! *#!$%I/3'0,! 0*0! *1! #)2$! 235J*1&!/*$%! )! 0&#*1*$&! )'$*2(&H!
/&! 23-(0! &.4&2$! $%&5! $3! 322-'! )(,3! /*$%! 3$%&'! 0&$&'5*1&',! ,-2%! ),!
43,,&,,*+&,H! 0&531,$')$*+&,H! 3'! $%&! *10&#*1*$&! )'$*2(&! &'(#;! K31&! 3#!
$%&,&! 0&$&'5*1&',! )'&! )2$-)((G! #3-10!/*$%!$%I/3'0,H! %3/&+&';!L35I
4)'&!$%&!')1M&!3#!0&$&'5*1&',!#3-10!/*$%!)!13-1!*1!7N)9!/*$%!$%&! *5I
43,,*J*(*$G!3#!)1G!3#!$%&5!*1!7NJ9;!
!
! 7N9! );! 0&$&"&!'(! ?5G!2%*(0@!!
! ! ! "&)#!0&$&! ?$%)$!2%*(0@!!
! ! ! $*+&!0&$&! ?)!2%*(0@!

! ! J;!! <63=7"&9!'(! ?5G!/%3@!
! ! ! <"&)#!6O0&! ?$%)$!/%&'&@!
! ! ! <$*+&!6)6+3! ?)!/%)$@!
!

B*1)((GH! 13! )*#I#3'5,! 3$%&'! $%)1! '&()$*+&! $%I/3'0,! 322-'! &*$%&'!
/*$%!*1+)'*)1$!I"#!3'!/*$%!)1!)M'&&*1M!0&#*1*$&!)'$*2(&H!,3!*$!/3-(0!J&!)$!
(&),$! -1&.4&2$&0! #3'! '&()$*+&! 4'313-1,! $3! 322-'! /*$%! )1! )'$*2(&;! P%&!
,$)''&0! #3'5,! *1! 7QR9! ,%3/! $%)$! 4&',31)(! 4'313-1,H! 0&531,$')$*+&!
4'313-1,H!)10!)0+&'J*)(!)*#I#3'5,!2)113$!$)6&!)1!)'$*2(&!3'!$%&!*1+)'*I
)1$!!"#!,-##*.S!$%*,!,-##*.!*,!#3-10!31(G!31!'&()$*+&!$%I/3'0,;!
!
! 7QR9! $3=!?%&@! <$3="&%>!<$3=!"%

% % $=)!?,%&@! <$=)"&!>!<$=)"#%

% % 31&T*!?$%3,&@! <31&T*"&!>!<31&T*"$%

! ! $)5!?$%&'&@% <$)5"&!

! ! $3M)+)!?$%&1@! <$3M)+)"&%
!
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!"#$%&#$'#%()*"&#+,-'.+'"/0#1/2+*#"(+"#!"##$%#')"#"(2#.23$'$"2#+*"$1/2&#*24
5+*./2%%# )3# "(2$*# 2"06)/)5$1+/# 1)''21"$)'78#9'2#6$5("# ,2# "26:"2.# ")#
+*5-2#"(+"#$"#$%#%"$//# %)62#"0:2#)3#6)*:()/)5$1+/#.23$'$"2'2%%#6+*;$'5<#
+3"2*# +//&# .23$'$"2'2%%# 1+'# 12*"+$'/0# ,2# %()='# $'# )"(2*# =+0%# "(+'#
"(*)-5(#+#.23$'$"2#+*"$1/27#>)=2?2*&# "($%#+/%)#.)2%#')"#()/.#=+"2*@# !"#$
.)2%#')"#+/=+0%#)*#*2/$+,/0#$'.$1+"2#.23$'$"2'2%%7#A?2'#$'.23$'$"2#*2/+4
"$?2#1/+-%2%#"+;2#!"#<# $'# BCC,D&#3)*#$'%"+'12&#=2#(+?2#%#&"## $'#+#%$"-+"$)'#
=(2*2# $"# $%# ')"# 2?2'# %:21$3$1&#6-1(# /2%%# .23$'$"2<# "(2# %:2+;2*# $%# *232*4
*$'5#")#+'0#1(+$*&#')"#+#12*"+$'#%:21$3$1#1(+$*7E#F(2#'(4=)*.#6-%"#(+?2#
"(2#!"##%-33$G#$'#"($%#2G+6:/2&#H-%"#+%#$'#"(2#.23$'$"2#*2/+"$?2#$'#BCC+D7##
#
# BCCD# +7# %")/I"## '+##!"#$"## %2.'+#
# # # 1(+$*)*+## )'##=($1(##%+"#

# # # J"(2#1(+$*#)'#=($1(#%K(2#%+"L#

# # ,7# %")/## '+##!"#$"## .+##%2.'+#
# # # 1(+$*## )'##=($1(##")## %$"#

# # # J+#1(+$*#)'#=($1(#")#%$"L#

3. Proposal: -to Heads a Relative Clause Projection  

!#"+;2#$"#+%#2%"+,/$%(2.#"(+"#!"##$%#')"#+#6+*;2*#)3#.23$'$"2'2%%7#!'#3+1"&#$"#
+::2+*%# ")# ,2&# +%# "(2# "*+.$"$)'+/# 5*+66+*%# $6:/0&# %$6:/0# +# *2/+"$?2#
1/+-%2#6+*;2*7#M-"#=(+"#2G+1"/0#.)2%#"($%#62+'N#!#%-552%"#"(+"&#*+"(2*#
"(+'#,2$'5#H-%"#+#,$"#)3#6)*:()/)50#+""+1(2.#")#'(4=)*.%&#"(2#4"##%-33$G#
(+%#$'.2:2'.2'"#%0'"+1"$1#%"+"-%#+%#"(2#(2+.#)3#+#')'4$'"2**)5+"$?2#'(4
1/+-%2<#"(+"#$%&#$"#$%#2%%2'"$+//0#+#*2/+"$?2#1)6:/262'"$O2*7##

9'2# ($'"# "(+"# "($%# +'+/0%$%# 6$5("# ,2# *$5("# 1)62%# 3*)6# "(2# ?2*0#
1/)%2/0# *2/+"2.#P+12.)'$+'&#=()%2# *2/+"$?2#6+*;2*&# ):"$)'+//0#+..2.#
")# 6)%"# $'"2**)5+"$?2# '(4=)*.%&# +1"-+//0# (+%# "(2# 3)*6# )3# +# 1)6:/24
62'"$O2*7#F(2#6+$'#'(4=)*.%&#$'"2**)5+"$?2#+'.#*2/+"$?2&#+*2#%()='#$'#
BCQD7$

########################################################
8#R2/+"$?2# !"## +'.# "(2# .23$'$"2# +*"$1/2# .)# .2*$?2# 3*)6# "(2# %+62# %)-*12&# +#
S)66)'# T/+?$1# .26)'%"*+"$?2# :*)')-'7# T22# P/+.2')?+# QUUV# BQ8CW8XD# 3)*#
.$%1-%%$)'#+'.#*232*2'12%#)'#"($%#($%")*$1+/#.2?2/):62'"7#
E#Y#*2?$2=2*#:)$'"%#)-"#"(+"#"(2#%+62#$%#"*-2#3)*#Z*2'1(#,-./-,&#!"+/$+'#0,$./1,-&#
2"17# !# =)-/.# +*5-2# "(+"# "($%# $'.$1+"2%# "(2%2# 3)*6%# +/%)# +*2# ')"# '212%%+*$/0#
.23$'$"2&#"(2$*#2"06)/)5$1+/#1)''21"$)'#")#"(2#.23$'$"2#+*"$1/2#')"=$"(%"+'.$'57#
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! "#$%! !"#$%&'("')!"*+&,%-&'!

) ('.$,,&/".(0$) ,$1".(0$)23.&)(-)&4.(&'"15)

()*+!(),-)!
()*.!
()/0!1,23!!
()*45!!
()565!
)*(!
)*(!.7-)+!)*(!./28!
)*(!9,:!

1*;!
1*:*!
1/1*<!!
=,;!
1/35>1/;!!
1/1*!
1*?1*!
1*?1/<!

1*;3.&!
1*:*!3.&)
1/1*<!3.&!!
=,;3.&!!
1/35!3.&+!1/;)3.&!!
1/1*!3.&!
1*?17!3.&!
1*?1/<!3.&!

!
@5?/0,<5!"#A(*634!/65!B*6.53!C98!/33,2:!$%&+!(6,0052!(,0)*70!/28!

4D/-5! /B056! '&(! /23! )*(! ")52-5+! '&($%&%+! /23!(6,0052! /4! /! 45D/6/05!(*63!
/B056! /??! *0)564E! (F6,53./2! $GG#%H!I),4! $%&! 5?5.520! /DD5/64! 0*! 95! 0)5!
4/.5!(*63!/4!0)5!65?/0,<5!-*.D?5.520,J56!(*63!$%&+!4*!0)/0!/!K/-53*A
2,/2! 65?/0,<5! -?/745! ?,15! "#L/M9%! )/4! 0)5! 4/.5! 4067-0765! /4! /! K,33?5!
N2:?,4)!*25!?,15!"#L-%H!I),4!4067-0765!,4!D6547./9?8!0)/0!4)*(2!,2!"#O%+!
(,0)!0)5!"#AD)6/454!,2!PD5-QR+!,..53,/05?8!B*??*(53!98!$%&!*6!%#+%!,2!
QH!
!
! "#L%! /H! =*<51*0! S4*! 6&/&) 3.&! 45! T50/T5! <=56/U!
! ! ! D564*2,-.!S(,0)! ()*.! 0)/0! @NFV!(/?153! 8540563/8!!

! ! ! W0)5!D564*2!(,0)!()*.!)5!(/?153!8540563/8X!
! "4?,:)0?8!.*3,B,53!B6*.!F6,53./2!$GG#%!

! ! 9H! =*<51*0!! S6&73.&!! .,4?/.!! 351/!05!! <,35?!! 0595U!!
! ! ! D564*2,-.!S()*.A0)/0!!0),21#/0! 0)/0!! 8*7!4/(!! 8*7!!

! ! ! W0)5!D564*2!0)/0!Y!0),21!4/(!8*7X!
! "4?,:)0?8!.*3,B,53!B6*.!F6,53./2!$GG#%!

! ! -H! Y!/.!4)5!S+8(#8!.8".!4/<53!)/0)!8*765!?8BUH!
! ! ! ! "K,33?5!N2:?,4)!"#O0)!-520768%!B6*.!Z??52!#[\G%!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
'!1#A(*634! 4)*(2! ,2! 0)5! 0/9?5! /65! 0)*45! (),-)! -/2! *--76! (,0)! $%&H! 2&3+!
W()52X!/23!$%&!W()/0X!3*!2*0!0/15!0)5!65?/0,<5!523,2:!$%&H!]52356!/23!27.956!
./6153! B*6.4! 3*! 0/15! T0*&! '&(+$%&! W()*.X! 50-H! I)5! -*23,0,*24! 72356! (),-)!
47BB,^53! $%&! *--764! /65! 2*0! -?5/6! 0*!.5_! :6/../64! *B!K/-53*2,/2+! ,2-?73,2:!
F6,53./2!$GG#+!40/05!4,.D?8!0)/0!,0!,4!*D0,*2/?H!
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! "#$%! ! ! &'!
! ! ! ! 3 
! ! ! ()!*)+)! &,!
! ! ! *)-! 3!
! ! ! ./01/!! &2! 3'!
    45)! !!
! ! ! ! 5/65  
!

785!9(!(9::)(8!5/65!;9<+6=06>!6<()!/6(!6!(5=9159=8!<0*8!5/0(?!5/65!0(@!
<85! 9(! /A:)5/8(0B8! 5/65! !"#! 0(! C8=+8D! 0>! 5/8! /86D! )E! 5/8! :=)-8150)>!
./01/! 655=615(! E=)>58D!$%F.)=D(G! H0I8>! 5/65! ;9<+6=06>! 0(! 6! 5=98!$%F
C)I8C8>5!<6>+96+8@!5/0(!:=)-8150)>!0(!&'G!J8!1)9<D!(88!!"#!6(!(:8<<0>+!
)95! 5/8! E8659=8(! ./01/! D0(50>+90(/! =8<650I8! E=)C! 0>58==)+650I8! $%F
1<69(8(@! E8659=8(!./01/!6=8! <)1658D! 0>!&G!3/8!(5=9159=8!)E!6!;9<+6=06>!
=8<650I8!1<69(8!.0<<!5/8>!K8!"#L%@!0D8>5016<!5)!"#$%!8M18:5!5/65!5/8!C658F
=06<!0>!&!8>D(!9:!6(!6!(9EE0M!6>D!>)5!6>!0>D8:8>D8>5!.)=DG!
!
! "#L%! ! &'!
! ! ! 3 
! ! ! ./! &,!
! ! ! 3 
! ! ! &2! 3'!
   F5) ! 
 

3/8!1<60C!0(!5/9(!8((8>506<<A!5/65!!"#!0(!6!1)C:<8C8>50B8=G!N)5!(9=F
:=0(0>+<A@! 05! 0(! 0>! 1)C:<8C8>56=A!D0(5=0K950)>!.05/!)5/8=! 1)C:<8C8>F
50B8=(@!8(:8106<<A!5/8!=8<650I8!1)C:<8C8>50B8=!&'"#@!6(!(88>!0>!"#O%G!P>8!
:)((0K0<05A!.)9<D!K8!5)!(88!!"#!0>!E615!6(!6>!6<<)C)=:/!)E!&'"#?!5/8!=8<6F
50I8! 1)C:<8C8>50B8=! 6::86=(! 6(!&'"#!./8>!6<)>8!6>D!6(! !"#!./8>!61F
1)C:6>A0>+!6!$%F.)=DGQ!R>D8=!5/0(!6>6<A(0(@!5/8!=8(9C:50I8!:=)>)9>!
./01/!=8+9<6=<A!6::86=(!0>!&'"#(=8<650I8(! ")*! 0>!"#O6%%!1)9<D!K8!(88>!6(!
1)==8(:)>D0>+!5)!5/8!$%!!:)=50)>!)E!5/8!$%S"#!.)=D!0>!"#OK%!6>D!)5/8=!
$%!!=8<650I8(G!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Q!3/0(! 0(!>)5! 5/8! ()9=18! )E! F"#!/0(5)=016<<A?! 0>! E615@!&'"#! 05(8<E! D8=0I8(! E=)C!5/8!
$%F.)=D!".05/!!"#((9EE0M%!C86>0>+!T./8=8,U!+,&'"#!V!)&'"#!V!&'"#G!
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! "#$%! &'! ()*+),-.!! !"#$!!/)!! /*-0&1+-!!
! ! ! +23)-4!"#! ,1&,!! ,1-+!!5&,61-0#$%!

! ! ! 7,1-!+23)-4!,1&,!5-!5&,61-08!

! ! 9'! ()*+),-.!! %$&#$!! /*-0&1+-!!
! ! ! +23)-4!"#! 51)61!!5&,61-0#$%!

! ! ! 7,1-!+23)-4!51)61!5-!5&,61-08!

! ! 6'! :()*+),-.!! %$&#$'' !"#$!!"/)%!! /*-0&1+-!!
! ! ! :+23)-4!"#! 51)61!!,1&,!! ",1-+!5&,61-0#$%!

! ! 0'! :()*+),-.!! %$&'' !"#$!!"/)%!! /*-0&1+-!!
! ! ! :+23)-4!"#! 51)61!!,1&,!! ",1-+!!5&,61-0#$%!
!

;,1-<! 62+=*-+->,)?-<4.! 0-6*&<&,)3-! &'! &>0! )>,-<<2/&,)3-! ()*+.! &*42!
02!>2,!62266@<!5),1! ,-.'!A2,!2>*B!52@*0!,1-B!9-! )>!62+=-,-,)2>!(2<!&!
4)>/*-!C!4*2,.!,1-B!&*42!62>(*)6,!)>!6*&@4-!,B=-'!

4. Single and Repeating -to in Multiple Relatives 

D1-!&>&*B4)4!2(! ,-.!&4!&!6*&@4&*!1-&0! )4!4@==2<,-0!9B!-3)0->6-! (<2+!&!
=-<1&=4!@>-E=-6,-0!F@&<,-<G!&>!2,1-<5)4-!200!(&6,!&92@,!+@*,)=*-!/0H
62>4,<@6,)2>4'!I>!4=),-!2(!,1-!6*-&<!=&,,-<>!5-!4&5!)>!"J%.!,1&,!9&<-!/0H
52<04!)>!K@*/&<)&>!&<-!>2<+&**B!2>*B!)>,-<<2/&,)3-.!,1-<-!)4!2>-!4),@&H
,)2>!)>!51)61!9&<-!/0H52<04.!5),12@,!,-..!6&>!@>-E=-6,-0*B!(@>6,)2>!&4!
<-*&,)3-!=<2>2@>4'!D1)4!2>-!&>2+&*2@4! 6&4-! )4!+@*,)=*-!/0,! (<--! <-*&H
,)3-4!&>0!62<<-*&,)3-4'! I>! ,1-!-E&+=*-4!2(!+@*,)=*-!62<<-*&,)3-4! )>! "#L%!
&>0!"#M%N!>2,)6-!,1&,!92,1!2(!,1-!/0H52<04!6&>!1&3-!,1-!,-.!4@(()E.!2<!,1-!
()<4,!/0H52<0!6&>!9-!@>4@(()E-0'!!
!
! "#L%! &'! O($)!! %*%+$#$!!)4P&Q.!! 0&!!3?-+-'!!
! ! ! O512!!51&,H-.!! 5&>,4!! ,2!! ,&P-!

! ! ! 7R-,!-3-<B2>-!,&P-!51&,!,1-B!5&>,8! "=&)<H*)4,%1

! ! 9'! O($)#$!! %*%+$#$!!)4P&Q!! 0&!!3?-+-'!
! ! ! O512,-.!!51&,,-.!! 5&>,4!! ,2!! ,&P-!

! ! ! 7S12-3-<!5&>,4!51&,-3-<.!*-,!,1-+!,&P-!),8!! "4)>/*-H=&)<%1
!
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! "#$%! &'! (!"#"!! $%$&"'"! )*! +*,-./!!0&!! 12)*!!34-5&06&'$!
! ! ! (78*9! 78&:!"#!! 8-9! 8;4:<!!&+*;:!!-:! :&,5<!

! !! ! =>624?*12!:&,5<!&+*;:!78&:2624!-<!8;4:-1)!:829'@! "34*624+%!
! "3&-4A,-<:%!

! ! +'! (!"#"'"!! $%$&"'"!!)*!! +*,-./!!0&!! 12)*!!34-5&06&'!
! ! ! (78*9A"#!78&:A"#! 8-9!!8;4:<! &+*;:!!-:!! :&,5<!

! ! ! =B82!324<*1!78*!8&<!<*92:8-1)!8;4:-1)/!:&,5<!&+*;:!-:'!
! "<-1),2A3&-4%!

!
B82<2! :7*! *3:-*1<! &42! 1*:! C;-:2! <?1*1?9*;<'! B82! D-EE2421F2! +2A

:7221! :82! "&%! 2G&93,2<!7-:8! -1-:-&,!+&42!$%!! &1D! "+%!7-:8! !"#! *1!+*:8!
$%!7*4D<!-<!*12!*E!3&-4A,-<:!6<'!<-1),2A3&-4!-1:24342:&:-*1'H!I*/!"#J&%!42A
E24<!:*!&!<2:!*E!32*3,2/!2&F8!*E!78*9!7&1:<!<*92:8-1)/!3*<<-+,?!&!D-EA
E2421:!:8-1)!-1!2&F8!F&<2/!78-,2!"#J+%!42E24<!:*!&!<-1),2!;151*71!324<*1!
78*!7&1:<!&!F24:&-1!:8-1)'!I-9-,&4,?!"#$&%!-93,-2<!9;,:-3,2!32*3,2/!*12!
7-:8!&!82&D&F82/!&1*:824!7-:8!&!+4*521!82&4:/!&1D!<*!*1/!78-,2! "#$+%!
42E24<! :*! &! <-1),2! -1D-6-D;&,'! B82<2! K;D)921:<! &42! <;+:,2/! +;:! E&-4,?!
4*+;<:'!

L*7!D*2<!:8-<!E&F:!82,3!;<!F*92!:*!)4-3<!7-:8!:82!<?1:&G!*E!:82!A"#!
<;EE-GM! N1! *+,-)&:*4?! 3&-4! ,-<:! 42&D-1)! -1! 9;,:-3,2! C;2<:-*1<! -<! 72,,!
51*71! :*! F*442,&:2!7-:8!9*62921:!*E!$%!! :*!I32FOP'!B8;</!9;,:-3,2!
C;2<:-*1<! -1!>1),-<8! "7-:8!$%A9*62921:! :*!I32FOP%!1*49&,,?!2,-F-:!&!
3&-4A,-<:! &1<724'! I-1),2A3&-4! &1<724<! &42! 1*49&,! *1,?! -1! ,&1);&)2<!
7-:8! 1*! *624:! $%A9*62921:/! E*4! 2G&93,2/! Q&3&12<2'! N9*1)! I,&6-F!
,&1);&)2</! <-1),2A3&-4! &1<724<! &42! 3*<<-+,2! -1/! 2')'/! I24+*AO4*&:-&1/!
78-F8!&4);&+,?!E4*1:<!$%A7*4D<!:*!&!E*F;<!3*<-:-*1!-1<:2&D!*E!I32FOP!
-1! 9*<:! F*1:2G:<! "<22! R42+21?*6&! STTU/! V*W5*6-X! STTY/! &1D! <*;4F2<!
F-:2D!:8242/!2<32F-&,,?!L&)<:4*9!#HH$%'#T!B8-<!<;))2<:<!:8&:!:82!"&%!&1D!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$!I*92! <32&524<! 342E24! &#'("#)! -1<:2&D! *E! &#*#("#)! -1! "#$&/! +%/! 3248&3<! E*4!
42&<*1<!F*112F:2D!7-:8!:82!*1)*-1)!423,&F2921:!*E!&#*#!7-:8!&#'!-1!F*,,*C;-&,!
V;,)&4-&1Z! :82! 4291&1:<! *E! :82! F&<2! D-<:-1F:-*1! &42! F*,,&3<-1)! 9;F8! &<! E*4!
>1),-<8!78*[78*9'!B82!F,-:-F!*#! -<!*+,-)&:*4?!7-:8! :82!2G324-21F24!624+!+#,-!
&1D!F,-:-FAD*;+,2<!:82!&FF;<&:-62!&#*#'!
H!N!426-2724!<;))2<:<!:82!D-<:-1F:-*1!F*;,D!&,<*!+2!<221!-1!:249<!*E!-1D2E-1-:2!
6<'!<32F-E-F!-1:24342:&:-*1/!&1!-D2&!\!,2&62!E*4!E;4:824!42<2&4F8'!
#T!L&)<:4*9! 34*3*<2<! :8&:! 9;,:-3,2! C;2<:-*1<! &42! -1:24342:2D! 6-&! &! ]!9*4A
38292! 78-F8! -<! &1! 2G-<:21:-&,! C;&1:-E-24! 9*62D! :*! OZ! V*W5*6-X! &D*3:<! :8-<!
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"#$!%&'()*%+!,-!"./0.1$!2,33%4!,-!56%!)7+,5,7-!73!56%!!"89742+:!+)%;,3,8
;'**<!56'5!56%!"'$!=%4+,7-+!6'=%!56%!!"89742+!,-!>)%;?@A!96,*%!56%!"#$!
=%4+,7-+!27!-75B!C-!756%4!9742+A!+,-D*%!'-2!4%)%'5,-D! #$%!'4%!,-!2,33%48
%-5!)7+,5,7-+B!

E6,+!*,-%!73!567FD65!,+!,((%2,'5%*<!4%(,-,+;%-5!73!56%!9%**8G-79-!
5<)7*7D<! 73!(F*5,)*%!!"8(7=%(%-5! 3,4+5! +G%5;6%2! 7F5! #<!HF2,-! .I11!
'-2!4%3,-%2!#<!*'4D%!-F(#%4+!73!4%+%'4;6%4+!7=%4!56%!*'+5!597!2%;'2%+B!
>7(%! (F*5,)*%! !"8347-5,-D! *'-DF'D%+! )*';%! 56%,4! !"89742+! '**! ,-!
>)%;?@A!96,*%!756%4+!)*';%!7-*<!7-%!74!%=%-!-7-%!,-!>)%;?@A!347-5,-D!
56%! 4%+5! 57! +7(%! 756%4! *%358)%4,)6%4<! )7+,5,7-! +F;6! '+! >)%;J7;F+@! 74!
>)%;!73!+7(%!756%4!3F-;5,7-'*!)47K%;5,7-B!E6%4%!,+!+7(%!%=,2%-;%!56'5!
2,33%4%-5!;7-+54F;5,7-+!9,56,-!'!*'-DF'D%!;'-!6'=%!2,33%4%-5!!"#!)7+,8
5,7-+B! LF*D'4,'-! -74('**<! "96,;6! ,+! 57! +'<A! ,-! (F*5,)*%! MF%+5,7-+$!
347-5+! '**!!"89742+! 57!>)%;?@B!@%46')+! 56%! ;7-+54F;5,7-! ,-! "./#$! '-2!
".1#$!+679+!56'5!LF*D'4,'-!,+!-75!(7-7*,56,;!,-!56,+!4%D'42N!,-!56,+!7-%!
;7-+54F;5,7-!LF*D'4,'-!)*';%+!,5+!!"89742+!,-!'!-7-8>)%;?@!)7+,5,7-A!'!
;7-3,DF4'5,7-! (74%! 5<),;'*! 73! *'-DF'D%+! *,G%! @7*,+6! 74! >%4#,'-O!
?47'5,'-B..!

E6%4%!'4%! 597!(F*5,)*%! 4%*'5,=%! ;7-+54F;5,7-+! ,-! LF*D'4,'-A!(F*5,8
)*%! 34%%!4%*'5,=%+!'-2!(F*5,)*%!;744%*'5,=%+B!E6%+%!;7-+54F;5,7-+!2,33%4!
,-!56%,4!%&5%4-'*!+<-5'&A!56'5!,+A!56%,4!4%*'5,7-!57!56%!('54,&!;*'F+%B!?748
4%*'5,=%+! '4%! '*9'<+! +%-5%-;%8,-,5,'*A! %&5%4-'*! 57! 56%!(',-! ;*'F+%! '-2!
*,-G%2!57! ,5!#<!'!;74%3%4%-5,'*!)47-7(,-'*!74!2%(7-+54'5,=%A! 56%!P;748
4%*'5%BQ!J4%%!4%*'5,=%+!'4%! ,-+,2%! 56%!('54,&!;*'F+%!'-2!3F-;5,7-!'+!R@!
74! S2=@! 9,56,-! ,5B! E6%+%! ;6'4';5%4,+5,;+! '4%! +G%5;6%2! ,-! ".I$B! ">%%!
HF2,-!TUU/'!374!(74%!2%5',*%2!2,+;F++,7-B$!
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
)47)7+'*!'-2!+FDD%+5+!56'5!(7=%(%-5!73!!"!7=%4!?!,-='*,2'5%+!56%!+,-D*%8)',4!
4%'2,-DB!
..!VF+5!'+!'-!'+,2%A!56%!'#,*,5<!57!)*';%!+7(%!74!'**!!"89742+!,-!'!)7+,5,7-!756%4!
56'-!>)%;?@!('<!';;7F-5!374!56%!'#,*,5<!374!'5!*%'+5!+7(%!LF*D'4,'-!+)%'G%4+!
57! )*';%! '2=%4#+! '-2! )'4%-56%5,;'*+! #%59%%-! 56%! !"89742+! 73! '! (F*5,)*%!
MF%+5,7-A!'*#%,5!-75!'+!34%%*<!'+!,-!+7(%!756%4!*'-DF'D%+B!
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! "#$%! !"#$%&'()$#*$+,-.%/'.(0$1(23.())$4(.2%/5($6#7)%4-6%/#7)!!

!"##$%&'()$* +#$$*,$%&'()$*

&&'(!)*!)*!+,-!&'(!!
! +!'.//01230-!+,,!

&'(!+!&4(5267(!&'(!!
! )*!)*!+!,,!+!,!

8! 96:;-<=6! >;!'(?! @=A>! B=C-B*=C9@!
B;D->-;<!

8! <;>!6;E-<9>=6!FG!9<G!H(!
8! I;C=A=C=<>-9@! BC;JA;CE! -<!E9-<!

I@9KD=!

8! ;IIKB-=D! 9CLKE=<>! ;C! 96J
7=CF-9@!B;D->-;<!

8! 6;E-<9>=6!FG!4(!;C!267(!
8! <;!I;C=A=C=<>-9@!BC;JA;CE!

!
';CC=@9>-7=D!9<6!AC==!C=@9>-7=D!9@D;!6-AA=C!-<!>*=-C!9F-@->G!>;!*97=!-'"*

;<!;<=!;C!F;>*!./J);C6DM!N;>*!B9>>=C<D!""18%#$"18%#!9<6!"1$"18%#%!
9C=! A;K<6! -<!EK@>-B@=! I;CC=@9>-7=D! @-O=! >*;D=! -<! "#PQ#R%S! FK>! ;<@G! >*=!
D=I;<6!B9>>=C<! -D! B;DD-F@=! -<! AC==! C=@9>-7=DM!2<!=T9EB@=!;A! 9!EK@>-B@=!
./-!AC==!C=@9>-7=!-D!L-7=<!-<!"UV%S!D*;)-<L!>*9>!>*-D!I;<D>CKI>-;<!I9<<;>!
*97=!C=B=9>=6!-'"M#U!2D!)=!E-L*>!=TB=I>S!>*-D!I;<D>CKI>-;<!*9D!;<@G!>*=!
B9-CJ@-D>!C=96-<LW!-M=MS!>*=!C=96-<L!)*-I*!<;CE9@@G!L;=D!)->*!9!D-<L@=!-'"*
9>!>*=!=<6!;A!>*=!./J);C6!D>C-<LM!
!
! "UV%! 9M!! XY=E9:>=! 9#:$ 9295#%#!E;Z=M! "B9-CJ@-D>%!
! !! ! >9O=! )*;! )*9>! I9<$

! ! ! [1=>!=7=CG;<=!>9O=!)*9>=7=C!>*=G!I9<\!!

! ! FM! ]XY=E9:>=!9#:%#$9295#%#!E;Z=M!
!

3*=!I*9C>! -<!"U#%!DKEE9C-Y=D!B;DD-F-@->-=D!A;C!F;>*!O-<6D!;A!EK@>-J
B@=!C=@9>-7=DM!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#U!.<=!NK@L9C-9<!DB=9O=C!C=B;C>D!>*9>!"UVF%!-D!L;;6!A;C!*=CS!FK>!E;D>!DB=9O=CD!
^! *97=! I;<DK@>=6!6;!<;>! 9II=B>! ->S! 9<6! -<! -<>=C<=>! D=9CI*=D! ^! *97=! A;K<6! >*=!
C=B=9>-<L!-'"!B9>>=C<!;<@G!-<!I;CC=@9>-7=DM!
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! "#$%! !"##$%&'()!"(*"+,$-./01$"+#2(/'03$+-#2(0+3(#$)4"#$1$"+#($+(
5.&-0/$0+(6.&1$4&'(/'&01$7'#!

!"#$%&#'()*++'#,$%-'( !"#$%&#'(.+''(/'#,$%-'(

&'(!)*!)*+,-!.!/!
! 0123!425,!
! 0165!27!809:'(!

&'(!)*!)*+,-!.!/!
! 0123!425,!!
! 0165!27!809:'(!
!

&'(!)*+,-!)*+,-!.!/!
! 527;49!0123!
! 0165!4-)93!,*17!'!

! !

!
<!*1=9!13;>9?!9459)*939!"@>?27!#AAB1C!@>?27!#AAD%!,*1,!,*9!E>4,2+

049! F399! 3941,2=9! :-75,3>:,2-7! ">742G9!E>4,2049! :-33941,2=9%! 25! 0-552H49!
-74I!27!417;>1;95!)*2:*!041:9!1,! 4915,!-79!01+)-3?! 27!809:'(J!)*249!
E>4,2049!:-33941,2=95!145-!-::>3!27!417;>1;95!42G9!(-425*!)*2:*!*1=9!7-!
,3>9!012E-=9E97,! ,-! 809:'(K! L*25! ?-=9,1245! 72:94I!)2,*! ,*9! 5>;;95+
,2-7!,*1,!527;49!2$*(25!0-552H49!-74I!)2,*!012!27!809:'(K!

@9,>3727;!,-!,*9!2?91!,*1,!2$*!25!1!5094427;+->,!-F!F91,>395!155-:21,9?!
)2,*! 3941,2=9!012J! :-752?93! *-)! ,*25!E95*95!)2,*! ,*9! 01,,937! 27! "#$%K!
8>00-59! ,*1,! ,*9! F91,>395! 509449?! ->,! HI! 2$*! 139! 4-:1,9?! 27!)*1,9=93!
F>7:,2-714!*91?"5%!1,,31:,!01+)-3?5!27!1!;2=97!417;>1;9!17?!:-75,3>:+
,2-7J!)*9,*93!'!-3!17-,*93!03-M9:,2-7!5>:*!15!N-:>5(K!O*97!,*25!03-+
M9:,2-7!*15!E>4,2049!509:2F2935J!15!25!,*9!:159!F-3!'(!27!417;>1;95!-F!,*9!
P>4;13217!,I09!",*9!5-+:1449?!QRN8!417;>1;95!-F!@>?27!$SDD%J!1!527;49!
275,17:9!-F!2$*!)244!-::>3!1,!,*9!97?!-F!,*9!5,327;!-F!01+0*1595!-::>0I+
27;! ,*-59! 509:2F2935J! 15! 27! "##1%!-3!093*105! "##H%K!P-,*! :-7F2;>31,2-75!
*1=9!H997!03-0-59?!15! ,*9! 5,3>:,>39!-F!E>4,2049! F3-7,9?!01+:-75,3>:+
,2-75! 27! P>4;13217! "HI! @2:*13?5! #AA$! 17?! @>?27! $SDDJ! 39509:,2=94I%K!
L*9! :*-2:9! H9,)997! ,*9! ,)-! 5,3>:,>395! 27! "##%J! ,*->;*! -H=2->54I! 2E+
0-3,17,! F-3! -,*93! 0>30-595J! 25! 2EE1,93214! F-3! ,*9! 1714I525! <! 1E! 03-+
0-527;!*939C!27!92,*93!:159J!H-,*!01+)-3?5!139!27!1!809:+*91?!3941,2-7!
)2,*!1!527;49!'AJ!395>4,27;!27!1!5>3F1:9!10091317:9!-F!2$*!5>FF2T9?!-74I!
,-! ,*9! 415,!01+)-3?K! L*25J! <! 5>;;95,J! 25! ,*9! :-7F2;>31,2-7! -F! E>4,2049!
F399!3941,2=95!17?!145-!-F!E>4,2049!:-33941,2=95!)2,*!0123+425,!391?27;K!!
!
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! "##$! %&! '(!
! ! ! 3!
! ! ! )*! '(!
! ! ! 3!
! ! ! )*! '+!
! ! ! 3!
! ! ! ',! -(!
   ./0 ! 
 
! ! 1&! '(!
    4 
! ! ! ! 2345! '+!
   3 3 
! ! ! )*! 2345! ',! -(!
   g ./0 !!
! ! ! )* 
 

6*47!/)0!879/%7549!0:!/*4!!"#$9;::8<!%334%=>!/*%/!89>!)*47!4%5*!%&.
)0=?!*%9!8/9!0)7!!"#>!/*4!%&.)0=?9!%=4!87!2345!0:!943%=%/4!3=0@45/8079>!
%7?!/*4!*4%?!0:!4%5*!3=0@45/807!89!934AA4?!0;/!%9! !"#>!%9! 87!"#B$&!-*89!89!
/*4!9/=;5/;=4!0:!C;A/83A4!50==4A%/8D49!)8/*!987EA4.3%8=!=4%?87E&!
!
! "#B$  F(!
   3 
! ! ! )*! F+!
   3 
! ! ! F,! G(!
! ! ! ./0! 3!
! ! ! )*! G+!
! ! ! 3 
! ! ! G,! H(!
   ./0 !!
!

I0/854! /*%/! /*89! %7%AJ989!3=0D8?49!%7!4<3A%7%/807! :0=! /*4! 8C30998.
18A8/J!0:!."#!?89/=81;/807!0/*4=!/*%7!07!/*4!A%9/!0:!%!E=0;3!0:!%&.)0=?9!
0=!07!4%5*!%&!&! K7!3%=/85;A%=>!%!C;A/83A4!=4A%/8D4! 5%770/!*%D4! ."#!07AJ!
07!/*4!:8=9/!%&!!0=!70!."#!%/!%AAL!50C3%=4!"#M$!/0!"NO$&!
!
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! "#$%! &'! ()!"#$"!!%&%'"!!*+,&-.!! /&!!01!!23454'!
! ! ! ()671! 67&8!! 6&98+!! 81!! *8!! 8&,4!

! ! :'! ()!"#(( %&%'"!!*+,&-.!!/&!!01!!23454!
! ! ! ()671!!67&8!! 6&98!! 81!! *8!! 8&,4!
!

;++<5*90! 87&8! =! "&9/! 874! >?@! &9/! >A@! 74&/+! *9! "##%.! 19! 67*B7!
51C4!+71C8DE%!B&9918!:4!9<DD.!*'4'.!87&8!874!C4D&8*24!!"F&88C&B8*90!74&/+!
&C4!1:D*0&81C*DE! +G4DD4/!1<8!&+! F#$.!&9/!0*249!87&8!+G4B*H*4C+!&C4! 81! 874!
D4H8!1H!874!74&/.!874C4!6*DD!&D6&E+!&8!D4&+8!:4!&!F#$!&8!874!49/!1H!874!!"F
+8C*90'!

5. Remaining Problems 

;D871<07! 874! &9&DE+*+! 1H! %#$! &+! 74&/! 1H! &!!"F&88C&B8*90! GC1I4B8*19! &BF
B1<98+!9*B4DE!H1C!+424C&D!&+G4B8+!1H!*8+!+E98&J.!*9BD</*90!874!+*90D4!2+'!
C4G4&8*90! %#$! 1H!5<D8*GD4! C4D&8*24! B19+8C<B8*19+.! *8! &D+1! C&*+4+! +154! *+F
+<4+!67*B7!C45&*9!<9+1D24/!&8!87*+!G1*98'!K74!H*C+8!+<B7!GC1:D45!*+!874!
*/498*8E! 1H! 874! GC1I4B8*19+! D&:4DD4/! ?L! &9/! AL! *9! "#M%'! N94! 1H! 874+4!
B1<D/!:4!&!H1B<+!GC1I4B8*19O!!"FHC198*90!*+!1H849!+&*/!81!:4!&88C&B8*19!81!
P1B<+'! L4C7&G+! 874! 1874C! *+! KL! 1C! G4C7&G+! &91874C! /*+B1<C+4FC4D&84/!
B&8401CE'! Q! D4&24! 87*+! &+! &9! 1G49! R<4+8*19! H1C! 916O!67&8!5&884C+! H1C!
87*+!&9&DE+*+! *+! 87&8! 874E!5<+8!:4! 861!+4G&C&84!GC1I4B8*19+!6*87! +4G&F
C&84!74&/+'!N94!1874C!G1*98!67*B7!*+!BD4&C!*+!87&8!94*874C!?L!91C!AL!B&9!
:4!=L!H1C!S<D0&C*&9!+49849B4+!D*,4!"TU:%!&9/!"TV:%.!+*9B4!51245498!1H!
4249!194!!"%!81!=L!+71<D/!H1CB4!874!G&*CFD*+8!C4&/*90'TM!

;!+4B19/!<9C4+1D24/! *++<4!C&*+4/!:E!87*+!&9&DE+*+!1H! F#$! *+!716!81!
/4&D!6*87!!"FG7C&+4+!D*,4!871+4!*9!"#W%'!Q9!+<B7!5<D8*F61C/!!"FG7C&+4+!
%#$! *+! +<HH*J4/! 81! 874!!"F61C/.! 918! 81! 874!671D4! G7C&+4.! &+!64!5*078!
4JG4B8! *H! 874!!"FG7C&+4!1BB<G*4+! 874!XG4B!G1+*8*19!1H! 874!74&/!87&8! *+!
+G4DD4/!1<8!&+!%#$'!
!
! "#W%! &'! ,1I&$"!,9*0&! "(,1I&!,9*0&$"%(

! ! ! Y67*B7!:11,Z!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TM![16424C.! *8! *+! G1++*:D4! 87&8! D&90<&04+! 1874C! 87&9!S<D0&C*&9!5*078! 7&24! &!
5<D8*GD4! !"! B1CC4D&8*24! +8C<B8<C4! 6*87! 194! !"! *9! XG4B=L! "&9/! G&*CFD*+8!
C4&/*90%'! Q! 7&24! 918! *924+8*0&84/! *984CGC48&8*19! 1H! 5<D8*GD4! B1CC4D&8*24+! *9!
1874C!5<D8*GD4!HC198*90!D&90<&04+'!!
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! "#$%! &'! ()(*+!"!(),-./! "0()(*+!(),1./!"%!

! ! ! 234)5!(678!+9!:655:/!;5+7/<!
!

=46;!>+;656+7!+9!?!"!6;!@/,676;A/75!+9!54/!>+;656+7!+9!+54/@!BC!A:656A;!
67!DE:F)@6)7G!7),/:HG! 54/!8/96765/!)@56A:/!)78!>+;;/;;6*/!A:656A;G!346A4!
):;+! ;E996I! 5+! )!,+8696/@! @)54/@! 54)7! 54/! /756@/! >4@);/'! =46;! 6;! /;;/7?
56)::H!)!5H>/!+9!;/A+78?>+;656+7!A:656A6J)56+7!365467!54/!7+,67):!>4@);/'!
"=4/! >@/A6;/! @E:/! 9+@! >:)A/,/75! +9! 54/;/! A:656A;! 6;!,+@/! A+,>:/IG! &E5!
7//8!7+5!A+7A/@7!E;!4/@/'%!
!
! "#K%! )'! 7+*)!#!(76F)! "07+*)!(76F)!#%!

! ! ! 254/!7/3!&++(<!

! ! &'! ,:)8+!"$!%!8/5/! "0,:)8+!8/5/!"!!%%#
!

L>>)@/75:H!)!;6,6:)@!;/A+78?>+;656+7!>:)A/,/75!)>>:6/;!67!@/:)56*/!
$%?>4@);/;G! 54+EF4! 54/! /I)A5! ,/A4)76;,! 9+@! @)6;67F! ?!"! 675+! 54/!$%?
>4@);/!@/,)67;!5+!&/!/I>:+@/8'!C4@);/?675/@7):! &!"!+AAE@;!):;+!67!,E:?
56>:/!@/:)56*/;G!67!;/75/7A/;!:6(/!54+;/!67!"#M%'!N78/@!54/!>@/;/75!)7):H?
;6;!54/;/!,E;5!4)*/!)!;5@EA5E@/!;+,/5467F!:6(/!"#O%G!3654!&!"!;+,/4+3!
A:656A6J/8!675+!54/!#78!>+;656+7!+9!54/!>@/A/867F!$%?>4@);/'!

!
! "#M%! )'! P-;/865/!! &Q)4)!!;6!! +5,1(*):6!! &"'($$ &#&)"!"!
! ! ! 7/6F4&+@;'()! 4)8!! RSTU!A)@@6/8?+99!! 34+,'*+!346A4!

$ $ $ &#'*+,$$ >+5@Q)&*):+'!
! ! ! ;5+7/',-! 3);'7/A/;;)@H!

! ! ! 2=4/!7/6F4&+@;!4)8!A)@@6/8!+99#346A4/*/@!:655:/!;5+7/!/)A4!
+7/!7//8/8<! "B);():+*%!

! ! &'! VJ/,6!!+5(-8/!! (+Q)5+!!(76F)!!6;()W'!
! ! ! 5)(/! 9@+,?34/@/!!346A4! &++(!!3)75#./!

! ! ! 2=)(/!34)5/*/@!&++(!H+E!3)75!9@+,!34/@/*/@'<!
!
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! "#$%! ! &'!
! ! ! 4 
! ! ! ()*+! &'!
! ! ! 4 
! ! ! (,(-)!.!(,*/01! &2!
! ! ! ! 3 
! ! ! : &3! 4'!
   1 56) ! 
   z------ m 
!

7! 89:6:8:;,6:)<! ,<,9=>:>! )?! >)*1! (:<@! :>! :<@1A1<@1<69=! >+AA)B61@!
C=!6D1!?,86!6D,6!5!"!C1D,-1>!9:(1!,!89:6:8!:<!61B*>!)?!*)BAD)9)E=!:<!,<=!
8,>1F!7>! <)61@!C=! ',>D)-!GHHHI! :6! ,66,8D1>! 6)! 6D1! 1<@!)?! 6D1! ?+99=! :<5
?91861@!J)B@I!)+6>:@1!)?!,99!E1<@1BI!<+*C1BI!,<@!8,>1!:<?9186:)<>K!
!
! "#H%! ()LM,M!"!! JD:8D#! N()LM!"M,!$

! ! (,(-M:M!"!! JD,6F(:<@%&! N(,-"/%-M!"M:!

! !! ()ME)M!"!! JD)*! N()"L%M!"ME!
!

4D:>! *)BAD1*1! )B@1B! :>! D:ED9=! +<1OA1861@! :?! '!"! J1B1! ,! @1B:-,5
6:)<,9!>+??:OP! :<! 6D,6!8,>1! :6! >D)+9@!,66,8D!6)! 6D1!B))6!J:6D! :<?9186:)<,9!
,??:O1>!?+B6D1B!)+6I!,>!:<!6D1!>6,BB1@!?)B*>!:<!"#H%F!Q+6!,66,8D:<E!6)!6D1!
?+99=! :<?91861@!J)B@! :>! 1<6:B19=! <)B*,9! ?)B! ,! 89:6:8F! R6! :>! 6D+>! <)6! >+B5
AB:>:<E!6D,6!:6!D,>!6D1!>,*1!6=A1!)?!>=<6,86:8!*)C:9:6=!,>!)6D1B!ADB,>15
:<61B<,9!89:6:8>I!:F1FI!B)+ED9=!#<@!A9,81!J:6D:<!:6>!ADB,>1I!1-1<!:?!6D1!,A5
A,B1<6!*)-1*1<6!B1S+:B1@!:>!>)*1JD,6!AB)C91*,6:8F!

R6! :>!J)B6D! <)6:<E! 6D,6! 6D1! >,*1!AB)C91*! ,AA9:1>! :<!T,81@)<:,<I!
JD1B1!(!"I! :?!AB1>1<6I!?)99)J>!6D1!)*5J)B@!:<!8)*A91O!)*5ADB,>1>!L+>6!
,>!'!"!@)1>!:<!Q+9E,B:,<K!
!
! "U3%! ,F! V#$#"%!! &!"!! '"%(#!FFF!!
! ! ! VJD,6F(:<@!! 6D,6!! *,<!

! ! ! WJD:8D"1-1B%!(:<@!)?!*,<2!!

! ! CF! V(,6)9:8:!! %"))'*+)) &!"!! ,-#%*!! >9+X,6V!
! ! ! V8,6D)9:8>!!:<!! JD)>1!!6D,6!! 8D+B8D1>!!>1B-1U%&!

! ! ! W8,6D)9:8>!:<!JD)>1!8D+B8D1>!6D1=!>1B-12!
! Yarchives.vmacedonia.com/15285.htmZ!
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!"#$%&'()*+%*#!"## +,#%&-.%//0# -1'# &)23/'2'*-+4'5#!"#6#'7%23/',#)"#
-1+,# -03'#3),'# -1'# ,%2'#&)*.*(5.2#%,# -1'# 8./9%5+%*#315%,',# +*# :;<=>#
%33%5'*-#2)?'2'*-#)"# %*#'/'2'*-# +*#@# +*-)#%#$%A315%,'B#C*'# 3),,+A
D+/+-0#+,#-1%-#+*#D)-1#/%*9.%9',#-1'#$%A315%,'#2)?',#"+5,-#-)#%#3),+-+)*#
D'/)E#@6#3'51%3,#F3'&G)&.,H6#%*(#-1%-#-1'#$%AE)5(#%/)*'#-1'*#2)?',#
".5-1'5# -)#F3'&@HI# -1+,# +('%#1%,#35)D/'2,#)"# +-,#)E*6# 1)E'?'56# %*(# !#
/'%?'#-1'#+,,.'#)3'*#")5#".5-1'5#5','%5&1B#

6. Conclusion  

!*#-1+,#3%3'5#!#1%?'#,.99',-'(#%*#%*%/0,+,#)"#5'/%-+?'#A"##%,#%#2%5JA
'5#)"#,0*-%&-+&# ,-%-.,B#F3'&+"+&%//0# !# ,.99',-# -1%-# &"#',3'//,#).-# "'%-.5',#
E1+&1# +('*-+"0# %# 5'/%-+?'# &/%.,'6# 3'51%3,# ,)2'-1+*9# /+J'# KL+*-'55)9%A
-+?'6#ME1NB#O1','#"'%-.5',#%5'#/)&%-'(#+*#-1'#1'%(#)"#35)P'&-+)*,#E1+&1#
&%*#%--5%&-#-1'#5'/%-+?'#$%AE)5(#)5#315%,'B#!*#8./9%5+%*#-1+,#35)P'&-+)*#
+,#*)52%//0#@>#$%AE)5(,6#+*&/.(+*9#%//#-1'#$%AE)5(,#+*#%#2./-+3/'A$%A#
&)*,-5.&-+)*6#*)52%//0#2)?'#-)#F3'&@HB#O1.,# &"## +,#',,'*-+%//0#%#5'/%A
-+?'#&)23/'2'*-+4'5B#G5)*-'(#$%AE)5(,# +*#)*'#&)*,-5.&-+)*6# -1'#2./A
-+3/'# &)55'/%-+?'6# ()#*)-# *'&',,%5+/0#2)?'# -)#F3'&@H6# %*(# -1),'# &%,',#
E1'5'#-1'0#"5)*-#-)#%#*)*A@H#35)P'&-+)*#%5'#2%5J'(#D0#-1'#)&&.55'*&'#
)"#2./-+3/'#&"##2%5J'5,6#)*'#3'5#35)P'&-+)*#:+B'B6#'%&1#1'%(#-1%-#%--5%&-,#
%#5'/%-+?'#$%AE)5(#+,#,3'//'(#).-#,'3%5%-'/0#%,#&"#=B#

Q.',-+)*,# 5'2%+*6# )D?+).,/0B# C*'# 35)D/'2# +,# -1'# +('*-+-0# )"# -1'#
1'%(,R35)P'&-+)*,#+*?)/?'(#+*#-1'#2./-+3/'#&"##&)*,-5.&-+)*B#S*)-1'5#+,#
-1'#2'&1%*+,2#")5#3/%&+*9#&"##&)55'&-/0#+*#2./-+AE)5(#$%A315%,',B#8.-#
+*# ,3+-'# )"# -1','# +,,.',# !# "+*(# -1'# %*%/0,+,# %33'%/+*9# '*).91# -)# D'#
E)5-1#3.5,.+*9B#

F)2'# )"# -1'# 5',./-,# )"# -1'# 3%3'5# 1)/(# 5'9%5(/',,# )"# E1'-1'5# -1'#
5'/%-+?'# &)23/'2'*-+4'5# %*%/0,+,# -.5*,# ).-# -)# D'# &)55'&-B# !*# -1'# "+5,-#
3%5-# )"# -1'# 3%3'5# !# ('2)*,-5%-'(# -1%-# &"## +,# &/'%5/0# *)-# %*# %5-+&/'6# )5#
'?'*#%#('"+*+-'*',,#2%5J'5B# !-# +,#%/,)#&/'%5# -1%-# +-# +,#%#&/+-+&6#%*(#*)-#%#
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