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bestScore ( X,i,j )

if (j = i+1)

return tagScore (X,s[ i ])
else

return max score(X - >YZ) *

bestScore ( Y,i,k ) *

bestScore ( Z,k,j )
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! ./$"-%+00"12+/3$4

bestScore ( X,i,j )

if (scores[X][ i ][j] == null)

if (j = i+1)
score = tagScore (X,s[ i ])

else

score = max score(X - >YZ) *

bestScore ( Y,i,k ) *

bestScore ( Z,k,j )

scores[X][ i ][j] = score

return scores[X][ i ][j]
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bestScore(s)

for (i : [0,n - 1])

for (X : tags[s[i]])
score[X][i][i+1] = 

tagScore(X,s[i])

for (diff : [2,n])

for (i : [0,n - diff])

j = i + diff

for (X - >YZ : rule)

for (k : [i+1, j - 1])

score[X][i][j] = max score[X][i][j],
score(X - >YZ) *

score[Y][i][k] *

score[Z][k][j]
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bestScore(X,i,j,s)

if (j = i+1)

return tagScore(X,s[i])
else

return max max score(X - >YZ) *

bestScore(Y,i,k) *

bestScore(Z,k,j)

max score(X - >Y) *

bestScore(Y,i,j) 
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bestScoreU(X,i,j,s)

if (j = i+1)

return tagScore(X,s[i])
else

return max max score(X - >Y) *

bestScoreB(Y,i,j)

bestScoreB(X,i,j,s)

return max max score(X - >YZ) *

bestScoreU(Y,i,k) *
bestScoreU(Z,k,j)
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bestScore(X,i,j,h)

if (j = i+1)

return tagScore(X,s[i])
else

return 

max max score(X[h] - >Y[h] Z[hÕ]) *

bestScore(Y,i,k,h) *

bestScore(Z,k,j,hÕ)

max score(X[h] - >Y[hÕ] Z[h]) *

bestScore(Y,i,k,hÕ) *

bestScore(Z,k,j,h)

!"#$ %"#&$

'"#$
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k,hÕ,X - >YZ

(VP - >VBD ¥)[saw] NP[her]

(VP - >VBD...NP ¥)[saw]

k,hÕ,X - >YZ



!"#$%&#

! '()"*+"#$%&#
! ,(%%-.#*//*0 1123*45*67"."+8&-9"*%":-;8%<
! ,=8+.-8>*8.?*@(=.#(.*AB*0 1/2C*D*/52E*45*67"."+8&-9"*

%":-;8%*D*+"+8.>"?<
! F"&+(9*"&*8%*A3*0 /A2C*45*67"."+8&-9"*$.%":-;8%<
! G;,%(#>H*"&*8%*A3*0 /I25*45*67".*J*+"+8.>*J*#"%KL&+8-.<

! M(N"9"+
! O-%":-;8%*;($.&#*+8+"%H*)8>"*8*?-KK"+".;"*6N=HP<
! Q-%?"8*A5*0 !")(9-.7*R-%":-;8%*;($.&#*;(#&#*S*A2B*45



!"#$%#&'"()"*+$&,-./0



! !""#$%$&#"'()*&")+',%+)'$()),%"- +./,#0+'$#'&/1(#2)'
+$%$&+$&3%0'*&$'#*'$4)'5(%//%(
! 6%()"$'%""#$%$&#"'78#4"+#"'9:;<

! =)%>'0)?&3%0&@%$&#"7A#00&"+'9::B'A4%("&%-9CC<
! !D$#/%$&3'30D+$)(&"5E

F4)'G%/)'#*'H)+&5"&"5'%'G(%//%(



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

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

---

.%#/0"*/1)$



!"#$%#&

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

01,%2+"#*-345

X1

X2
X7X4

X5 X6X3

He was right

.

! !"#$%&'()#"&)%*+,*
! !#(&)$#'&-+".&()#"&)%*+,*
! /*01).*23$&)(34$#'&-+".&(

67/-,2*8(,!"#$%#&9:%;8$%#&,<"#,=11/>

:%;8$%#&



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

!"

!" #$ !" #% !" #& !" #'



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



!"#$%$&'"&%()*+,"-%,"./)0#+1(,+

!"

!#

!$

$%

$&

$"

$#

$$

'%

(%% )%% *%% !%% '%% ((%% ()%% (*%% (!%%

+,-./01234560,7086.33.609:34,/9

;.
6
9

<
=

8
0
.>

>
2

6
.>

:0
?
@

(A

!"#$% &'

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

/(0'#'12(1#"%&'#()()* ++-3



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

! ./0$''$%-(,00(1,'"-)2$"3("45,006($3(7,3'"#508



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

! .#,%)%/)0$+&%)1/2$+(3)1#%(-/4&(0)2/4(

! 5"(#6)0$+&%)('(47%8&,-9)4/++):#1;)0$+&%0)<8&18)
<(4()+(#0%)=0(>=+



!"#$%&'()*$+&%%&,-).(/0+%/

!"#$% &'

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

,%-./012/3#"4%54 )6*0



!

"

#!

#"

$!

$"

%!

%"

&!

'( )( ((

*+
)(

,

*+
-(

,.*
/ 0

(

12
'( (/
' '3

,4
') (/
5

12
(( ,0

67
'-(

8
/*

9

'*6 :6
(

12
*+

)( 4'
5

-

,.*
/0

//6

12
*+

-(

3

/7
7

5 ;,5

<

!"#$%&'()'*+&,-,.'/"$0,1%2(&3%-



!"#$%&'()'*%+,-./'0"$-.1%2(&,%3

!

"!

#!

$!

%!

&!

'!

(!

))*
++

)),
))

-.
) /.

-.
0 -.

-.
1 21 3)

-.
4

-.
* 15

))*
, 22 ++

/
++

, 6
*/

*
*/

*7 81 /./ 9* *:
, *1
5

9/
.

;<
/.;

=
>?

9*
7

91
5

;//
.;

@
@

A
9

/.,
5:

7
B

C D E
E

,F
8 /* <,

G

H



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

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

! !%"*#)./&$"#)#()*&+!0!,-

''! 123 4567 '#87 9%$67

''! 12: ;#<) 0#=%"6 ;.>%*

''! 1: ;7 ?7 @7

''! 12 A(*< '#"B%C. !%6%"*

''! 12D '%E 9.) F.//

''! 1G H#"I J".)5B*5# 96"%%6

!0! 1K L6 M% L

!0! 12 B6 <% 6<%N

!0! 1: B6 6<%> <B>



! !"#$%&'"($)'"*+,(-!.!/0

! 1$*)&2$#(345+"*,(-16/0

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

!"! #0 1,'* +*22 3,'*

!"! #4 *5'+.*' 65'+.*' +5(*'

78 #9 ,:* (-, ;)'**

78 #< 0=>= 0==$ 0=>>

78 #00 1.++.,: ?.++.,: ('.++.,:

78 #$ 0 @$ 0$$

78 #A 0 A$ A0

78 #= 9> @> A<

7"$*2")(89#&%,



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

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

---

.%#/0"*/1)$



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

! 01#234&5,66,#((#/72&+(

!!!!!!!!!



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

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

*-./01/2103', ! "#4 "#5 $#4 $#5 %#4 %#5 !

! "#4 "#4 "#6 "#7 $#4 $#5 $#6 $#7 %#4 %#5 %#6 %#7 !*-./01/218'9),

*-./01/21+/:;0,! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !



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



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

! ,$$-.%&/0%&(-.1%#&23&4"#$%$&*$&5%#6&$."77

! 8%&9"(&#%4#%$%(/&%"90&4"#$%&:&"$&"&3%"/-#%&5%9/2#&! ;:<
! :64*9"776=&"77&729"7&#-7%$&"#%&3%"/-#%$
! ,7$2&(2(>729"7&3%"/-#%$=&7*)%&02?&#*+0/>1#"(90*(+&/0%&25%#"77&/#%%&*$
! @A0"#(*") "(B&C20($2(&DEF&+*5%$&"&#*90&$%/&23&3%"/-#%$



!"#$%"&'(")*$"*+',%-.+//0)*

12)#"3'")4',"%/0)*
5")'6&+0)'7 89':+%;+&+2



!"#$%&'()"*+",+&-./$01



!"#$%&'()*+(,-./0(/0

! 123%"(/,4.5,%3,)(/#6(,.,%/((7

! -./0#28
! 93,*0($*:,)52.;#+,</38/.;;#28,0(./+"
! =.2,0%#::,*0(,>(.;,0(./+",?'.%2.<./@"#,ABC



!"#$%&'%()*+,%-(".,)*
! /0(-12$3&4$+"56,%)$%&'%()*+,%-*7&'$"%(5'(8*



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

!"#$%&'$%(')*+$%&',-.' /$#01.'203+%.'4#+56'7,8



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

! /"0-&*1-2"%(#*+,"+,(&*$(3"(,""$(*,(#+4%5&-$.(!"#"$!"$%&'()""*

! 6*&7(14&*1(3-$*+'(8+""(&4++",#4$%,(84(*$(*88*&79"$8(-$(87"(%"#"$%"$&'(
.+*#7

!"#$%&'(#)

*+,-#. ,&%(#$$

%/# %/#



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

! )/+"(%"#"$%"$&'(#*+,-$.(-,(0$1'(&/2-&(34-,$"+(556

! 708"(90+:(0$(!"! #$%"&'()*+'%"#"$%"$&-",
! ;0880$(-$<("=.=(;>"&?(#*+,-$.
! ;*$(%0(9-@?(A7B(*1.0+-@?8,(3A&!0$*1%(*$%()"+"-+*(CD6

!"#$ %"#&$

'"#$

()))))))))))#))))))))))*)))))))))#&))))))))))+

# #&

#

#))))))))))*)))))))))#&)))))))))))



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

! 0(1&'#(+2"&.(+3,%--'425+2(6'7"2'8(*9+-:4#&((-+')+"+-').2(+-#(,

! ;%&<"225=+"+!"##$%&'#"!%(&)*"+,,+"
! !(&'>"#'%)"2+"<4'.:'#5+1?(#?(&+-:4#&((-+1(&(+.()(&"#(*+"#%<'7"225+

%&+7%<,%-'#'%)"225
! @%-#+,&%4"42(+-+"'#) '-+AB$7%<,2(#(



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



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

! /0%"0,1)02,!"#$!%&'(()
! 3%*,)*.#"0,.0"4504"#,

1)02,$*+,-#&."-%
(6#"%0(".

! 7)8&89,5(*0#:0$
.#*.)0);#

! 7(&#8.,8(*+$&).0%*5#,
&#6#*&#*5)#.,
*%04"%889

! <,%.,1#88,%.,(02#",
1#)"&,.04==,02%0,3>?.,
&(*@0,5%604"#,1#88,
A#B+B,5"(..$.#")%8,
&#6#*&#*5)#.C



!"#$%&'()%*+,-.(/0



!!"#$%&'()*

! !+,-()%.+&/#
!%.0*+&(%1#"&%,,%&
! 2311/#4,+)+56#

107(8%1(90:#*&%,,%&
! !%.0*+&(0'#0)8+:0#

%&*3,0).#'0;30)80'
! <0&/#81+'01/#&01%.0:#

.+#.=0#1%,-:%#
8%18313'#4,+&0#1%.0&6

! !%)#=%>0#'?3&(+3'#
%,-(*3(.(0'#4@=/A6


