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CKY & Parsewald

m Symbolischer Parsing-Algorithmus
m CKY: Information tUber Parsewald ( leer ?)

m Parsewald: Aufbau der Syntaxbaume



Eingabe (CKY & Parsewald)

m Grammatik CNF(Chomsky Normal
Form)

mSatzw = w;---w,(nh=1)



"
CKY-Algorithmus

chart[s, A, s+l] € { TRUE, FALSE }
und zwar:

 TRUE falls A=* w,... w,,, nicht leer

chart[s, A, s+l]=<

_ False sonst



CKY-Algorithmus

chart[., ., .]=0;
for each s:=1,...,ndo
for each A->w,do
chart[s, A, s+1] := TRUE;
foreach | := 2,...,ndo
foreachs :=1,.,n+1-ldo
foreacht:=1,...,]-1do
foreach A — B Cdo
chart[s, A, s+|] := chart][s, A, s+l]V
chart[s, B, s+t] A chart[s+t, C, s+I]

© N O u R WN =

[
©



CKY-Algorithmus

chart[., ., .]=0;
for each s:=1,...,n do
for each A—~w;do } 1st. Loop
chart[s, A, s+1] := TRUE;
foreach | := 2,...,ndo
foreachs :=1,.,n+1-ldo
foreacht:=1,...,]-1do
foreach A~ B Cdo
chart[s, A, s+|] := chart][s, A, s+l]V
chart[s, B, s+t] A chart[s+t, C, s+I]

© N O u R WN =

[
©



CKY-Algorithmus

chart[., ., .]=0;
for each s:=1,...,ndo
for each A->w,do } 1st. Loop
chart[s, A, s+1] := TRUE;
for each | := 2,...,n do R
foreachs :=1,.,n+1-ldo
foreacht:=1,...,]-1do
for each A - B Cdo > 2nd. Loop
chart[s, A, s+|] := chart][s, A, s+l]V
chart[s, B, s+t] N chart[s+t, C, s+I]J

© N O u R WN =

[
©



" J
Ausgabe (CKY)

m Die Parsechart chart [s, A, s+l] ={TRUE, FALSE} fur alle
Teilsatze der Ldnge 1 < | < n, Startindizes 1 < s < n+1-|,
und Grammatikkategorien A



Parsewald-Algorithmus

m Syntaxbaume aufzubauen

!

forest[s,A,s+l] = A =" w,... W,



Parsewald-Algorithmus

1. forest[., ., .]=9;

2. for each s:=1,...,n do

3. for each A->w.do

4, forest[s, A, s+1] := {A—> w_};

5. foreach ! := 2,...,ndo

6. foreachs:=1,.,n+1-1do

7. foreacht:=1,...,,|I-1 do

8. foreach A~ B Cdo

9. forest[s, A, s+|] := forest[s, A, s+I]+
10. A

/\

forest[s, B, s+t] forest[s+t, C, s+1]



Parsewald-Algorithmus

1. forest[., ., .]=9;

2. for each s:=1,...,n do

3. for each A->w.do

4, forest[s, A, s+1] := {A—> w_};

5. foreach | := 2,...,,ndo

6. foreachs :=1,...,n+1-1do

7. foreacht:=1,...,,|I-1 do

8. for each A — B Cdo

9. forest[s, A, s+l|] := forest[s, A, s+l]+
10. A

forest[s, B, s+t] forest[s+t, C, s+I]



Parsewald-Algorithmus

1. forest[., ., .]=9; // forest[ ] als leere Menge initialisiert
2. for each s:=1,...,n do

3. for each A->w.do

4, forest[s, A, s+1] := {A—> w_},

5. foreach | := 2,...,,n do

6. foreachs:=1,.,n+1-1do

7. foreacht:=1,...,,|I-1 do

8. for each A — B Cdo

9. forest[s, A, s+I|] := forest[s, A, s+I]+

10 A



Parsewald-Algorithmus

O O N U R WNF-

[
©

forest|., ., .1=9; // forest[ ] als leere Menge initialisiert
for each s:=1,...,n do
for each A->w.do
forest[s, A, s+1] := {A— w_}; //Terminalsymbols zugeordnet
foreach | := 2,...,ndo
foreachs:=1,.,n+1-1do
foreacht:=1,...,,|I-1 do
for each A — B Cdo
forest[s, A, s+I|] := forest[s, A, s+I]+
A

forest[s, B, s+t] forest[s+t, C, s+I]



Parsewald-Algorithmus

© N u R WNF=

forest|., ., .]1=9; // forest[ ] als leere Menge initialisiert
for each s:=1,...,n do
for each A->w.do
forest[s, A, s+1] := {A— w_}; //Terminalsymbols zugeordnet
foreach | := 2,...,ndo
foreachs :=1,.,n+1-ldo
foreacht:=1,...,]-1do
foreach A — B Cdo
forest[s, A, s+I] := forest[s, A, s+l]+ //Syntaxbaume
A //aufgebaut

forest[s, B, s+t] forest[s+t, C, s+I]



" J
Ausgabe (Parsewald)

m Die Parsewalder forest [s, A, s+l] fur alle
Teilsatze der Ldnge 1 < | < n, Startindizes 1 < s < n+1-|,
und Wurzelkategorien A



Laufzeit

m Die Laufzeit fur beide Algorithmus ist O(n3)
1st. Loop = O(n)
2nd. Loop= O(n3) }
= 0(n3)



" J
Probabilistischer Parsing-Algorithmus

Count-Algorithmus



"
Count-Algorithmus

Eingabe

m Symbolische Grammatik in CNF
m Satzw = wy-- w,(n=1)



Was kann Count-Algorithmus tun?

m Verwalten die Haufigkeiten, die Zahl der
Analysen aller Teilsatze

---- deswegen gehort Count-Altorithmus nicht mehr zu

dem symbolischen Parsing aber probabilistischen
Parsing



Count-Algorithmus
Ausgabe

mcount[s, A, s+l ] := | A= Wg... Wgyq |
das bedeutet:

Die Anzahl count [s, A, s+l] der grammatischen Analysen
far alle Teilsatze der Lange 1 < | < n, Startindizes

1 < s < n+1-l, und Grammatikkategorien A



" S
Count-Algorithmus

count[., ., .]=0;
for each s:=1,...,n do
for each A->w.do
count[s, A, s+1] :=1;
foreach | := 2,...,ndo
foreachs:=1,.,n+1-ldo
foreacht:=1,...,|-1 do
for each A — B Cdo
count[s, A, s+I] := count[s, A, s+I]+
count[s, B, s+t] - count[s+t, C,s+1]

O N O u R WN=

=
©



Count-Algorithmus
1. count|., ., .1=0;
2. for each s:=1,...,n do
3. for each A->w.do
4, count[s, A, s+1] :=1;
5. foreach | := 2,...,ndo
6. foreachs:=1,.,n+1-ldo
7. foreacht:=1,...,|-1 do
8. for each A — B Cdo
9. count[s, A, s+l1] := count[s, A, s+l]+

count[s, B, s+t] - count[s+t, C,s+I]

=
o



" S
Count-Algorithmus

countf., ., /1=0: //count[ ] mit NULL initialisiert
for each s:=1,...,,n do
for each A->w.do
countfs, A, s+1] := 1;
foreach | := 2,...,ndo
foreachs:=1,.,n+1-ldo
foreacht:=1,...,|-1 do
for each A — B Cdo
count[s, A, s+l] := count[s, A, s+l]+
count[s, B, s+t] - count[s+t, C,s+l]

O N O u R WN=

=
©



Count-Algorithmus

1. countf., ., i1=0; //count[ ] mit NULL initialisiert

2. foreachs:=1,.,ndo | // 1st. Loop: Terminalsymbols
3. for each A->w.do , zugeordenet, dann count[] vom
4. count[s, A, s+1] := 1; Wert 1 zugewiesen

s. foreachl|:=2,.,ndo J

6. foreachs:=1,.,n+1-ldo

7. foreacht:=1,...,|-1 do

8. foreach A~ B Cdo

9. count[s, A, s+l] := count[s, A, s+l]+

10. count[s, B, s+t] - count[s+t, C,s+l]



"
Count-Algorithmus

1. countl., ., 1=0; //count[ ] mit NULL initialisiert

2. foreachs:=1,.,ndo // 1st. Loop: Terminalsymbols

3. for each A->w.do , zugeordenet, dann count[] vom

4. count[s, A, s+1] := 1; | Wert1 zugewiesen

s. foreachl|:=2,.,ndo J Snd. Loo
nd. Loop:

6. foreach| := 2,...,ndo P

7. for each | := 2,...,n do A=BC

8. for each A — B Cdo Wenn eine

Regel gefunden,
10. count[s, B, s+t] = count[s+t, C,s+l| gezahlt



Laufzeit

m gleiche Loop Anweisungen mit die iIn CKY-
und Parsewald-Algorithmus, somit ist die
Laufzeit bei Count-Algorithmus auch O(n3)



Warum Multiplikation?

m In Zelle 10 wird die Multiplikation von
count der zwel Tellbaume gerechnet :
count[s, A, s+I] := count][s, A, s+I]+

count[s, B, s+t] - count[s+t, C,s+I]



"
Warum Multiplikation?
count(A="w,) :=| A="w, |

2
A — BC,
W, W W

2
A — BC,
W, W W

A — BC,
W, -Wg W

A — BC,
W, -Wg W

N

B="wg C="wg
/A
B="wg C="wWg

B="wg|- |[C="wc]|

count(B=*wg) - count(C="w,)



Warum Multiplikation?

count[s, A, s+l1] := count[s, A, s+I]+
count[s, B, s+t] - count[s+t, C,s+I]

Kreuzungsprodukte



"
Warum Multiplikation?
z.B Baum X, A=*w,;A—=>BC;B=*%wg; C=>*wg; Wy = Wg W

X;:/A\C
-



"
Warum Multiplikation?

z.B Baum X, A=*w,;A—=>BC;B=*%wg; C=>*wg; Wy = Wg W
Xal A

/ N\

B C
A A
Wpg Wc




" J
Warum Multiplikation?
z.B Baum X, A:>*WA;A—>BC;B:>* Wee @€ o Wi w,\:>w,%wC
Xal A

/\ BN /B B
A S N G N

B C ab cd, abc d, a bcd
AT A k J
Wpg Wc




" A
Warum Multiplikation?
z.B Baum X, A:>*WA;A—>BC;B:>* Wee @€ o Wi wA:>w,%wC

XA:/A\ Xp =< D/B\ F/B\ H/B \K >
5 =

AB & KaAb c%d,ﬁcf, a| bcd)

Wpg Wc

Xg Xc




" A
Warum Multiplikation?
z.B Baum X, A:>*WA;A—>BC;B:>* Wee @€ o Wi wA:>w,%wC

XyA\ Xg =< D/B\ F/B\ H/B \K -
. . B A 'ﬁ A LN

ab cd, abc d , a becd
A A - /
e N
W | [ e L AN
Xg Xe XC:<M k P
| |
e fg, ef g

- ~



Krguzungsprodukte:
A A A
/ \ VAN PN
XA:< B C B C
D/ \ / AN /N /N N IOI AN
ATPSLE SIS
kab(:Adeng,abcdefg,ab(:defg,
/A\C B/A\C /A\
/B\ /\ N\ B\

/
L G P H
Bodadit fvadi ]l Ten

= count(A="w,) = count(B="wg) - count(C="w.) = 3*2 =6




They study fish in cans.

Grammatik:

Lexikon Regeln

intr — {sleep, fish} S —Nintr
trans —{study, visit} Intr —trans N
N —{they, cans, fish} Intr —intr PP
prep —{in, by, with} N —N PP

PP —prep N



5

4

3

2

1

they

study

fish

in

cans

count [.,.,. ]=0;

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

S — Nintr

intr — trans N

intr — intr PP

N — NPP

PP — prep N



s=1 for each s:=1,...,ndo
for each A—w¢ do

Lexikon:
intr — {sleep, fish}

trans —{study, visit}
—{ , cans, fish}

prep —{in, by, with}
Regeln:
S — Nintr

intr — trans N
intr — intr PP

[L.N, 2J=1 N — NPP
PP — prep N

they study fish in cans



S=2 for each s:=1,...,ndo
for each A—w¢ do

Lexikon:
intr — {sleep, fish}
—{ , Visit}

N —{they, cans, fish}

prep —{in, by, with}
Regeln:
S — Nintr

intr — trans N
intr — intr PP

[1,N, 2]=1 [2,trans,3]=1 N — NPP
PP — prep N

they study fish in cans



s=3 for each s:=1,...,ndo
for each A—w¢ do

Lexikon:
— {sleep, "=}

trans —{study, visit}
—{they, cans, }
prep —{in, by, with}

Regeln:
S — Nintr

intr — trans N
intr — intr PP

[1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 N — NPP

9N 4= PP — prep N

they study fish in cans



s=4 for each s:=1,...,ndo
for each A—w¢ do

Lexikon:
intr — {sleep, fish}

trans —{study, visit}
N —{they, cans, fish}
—{i1, by, with}

Regeln:
S — Nintr

intr — trans N
intr — intr PP

[1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 N — NPP
[3, N, 4]=1

PP — prep N

they study fish in cans



s=5 for each s:=1,...,ndo
for each A—w¢ do

Lexikon:
intr — {sleep, fish}

trans —{study, visit}
—{they, , fish}
prep —{in, by, with}

Regeln:
S — Nintr

intr — trans N
intr — intr PP

[1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1 N — NPP
[3, N, 4]=1

PP — prep N

they study fish in cans



Ende der ersten Schleife...

5

4

3

2

1

[1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1
[3, N, 4]=1
they study fish in cans

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

S — Nintr

intr — trans N

intr — intr PP

N — NPP

PP — prep N



foreach | :=2,..,ndo

|=2:
for eachs :=1,...,n+1-ldo
s=1;

t=1;

foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:
intr — {sleep, fish}

trans —{study, visit}
N —{they, cans, fish}

prep —{in, by, with}
Regeln:
S — Nintr

intr — trans N
intr — intr PP

[3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1 N AT N PP

9N 4= PP — prep N

they study fish in cans



foreach | :=2,..,ndo

|=2:
for eachs :=1,...,n+1-ldo
s=1;

t=1;

foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:
intr — {sleep, fish}

trans —{study, visit}
N —{they, cans, fish}

prep —{in, by, with}
Regeln:
S — Nintr

intr — trans N
intr — intr PP

[3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1 N AT N PP

9N 4= PP — prep N

they study fish in cans



|=2: foreach | := 2,...,ndo
g=2- for eachs :=1,...,n+1-ldo
t=1 foreacht:=1,...,l-1do
for each A — B Cdo
Lexikon:
intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:
S — Nintr
intr — trans N
intr — intr PP
[1, N, 2]=1 [4,trans,5]=1 [5, N, 6]=1 N — NPP
= A PP — prep N

they study fish in cans



1=2: foreach | := 2,..,ndo
s=2: for eachs :=1,...,n+1-ldo
t=1: foreacht:=1,..,l-1do
for each A — B Cdo
Lexikon:
intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:
S — Nintr
[2,intr,4]=1
Intr — intr PP
[1, N, 2]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1 N — NPP
PP — prep N

they study fish in cans



foreach | :=2,..,ndo

|=2:
s=3 bis 4
t=1;

for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:
intr — {sleep, fish}

trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}

Regeln:
S — Nintr

[2,intr,4]=1 [4, PP, 6]=1 intr — trans N

intr — intr PP

[1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1 N — NPP
[3, N, 4]=1

PP — prep N

they study fish in cans



I=5

1=4

=2

=1

|=3;
s=1;
t=1;
[4, PP, 6]=1
[2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1
[3, N, 4]=1
they study fish in cans

foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

S — Nintr

intr — trans N

intr — intr PP

N — NPP

PP — prep N



I=5

1=4

=2

=1

|=3;
s=1;
t=2;
[2,intr,4]=1 [4, PP, 6]=1
[1, N, 2]=1 [2,trans,3]=1 [4,trans,5]=1 [5, N, 6]=1
they study fish in cans

foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

S — Nintr

intr — trans N

intr — intr PP

N — NPP

PP — prep N



I=5

1=4

=2

=1

|=3;
s=1;
t=2;
[2,intr,4]=1 [4, PP, 6]=1
[1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1
[3, N, 4]=1
they study fish in cans

foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

S — Nintr

intr — trans N

intr — intr PP

N — NPP

PP — prep N



|=3;
s=2 bis 3; (auf gleiche Weise lauft es bis zum Ende dieser Zeile)
t=1bis 2;
[3,intr,6]=1
[3, N, 6]=1
[2,intr,4]=1 [4, PP, 6]=1
[1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1
[3, N, 4]=1
they study fish in cans

foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

S — Nintr

intr — trans N

intr — intr PP

N — NPP

PP — prep N



" A
foreach | :=2,..,ndo
|=4; r

for eachs :=1,...,n+1-ldo
s=1;

) foreacht:=1,..,l-1do
t=1 bis 3 ;( nur leere Felder treffen)

for each A — B Cdo

Lexikon:

5 intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}

[3,intr,6]=1 :
-3 3 N, 611 Regeln: _
S — Nintr
=5 [2,intr,4]=1 [4, PP, 6]=1 intr — trans N
intr — intr PP
-1 [1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1 N — NPP
= [3, N, 4]=1
PP — prep N

they study fish in cans



" A
foreach | :=2,..,ndo
|=4; r

for eachs :=1,...,n+1-ldo
s=1;

) foreacht:=1,..,l-1do
t=1 bis 3 ;( nur leere Felder treffen)

for each A — B Cdo

Lexikon:

5 intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}

[3,intr,6]=1 :
-3 3 N, 611 Regeln: _
S — Nintr
=5 [2,intr,4]=1 [4, PP, 6]=1 intr — trans N
intr — intr PP
-1 [1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1 N — NPP
= [3, N, 4]=1
PP — prep N

they study fish in cans



I=5

=3

=2

=1

|=4;
s=2,;
t=1;
[3, N, 6]=1
[2,intr,4]=1 [4, PP, 6]=1

[1, N, 2]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1
[3, N, 4]=1

they study fish in cans

foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

S — Nintr

intr — trans N

intr — intr PP

N — NPP

PP — prep N



foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:
intr — {sleep, fish}

trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}

[2,intr,6]=1

[3,intr,6]=1

Regeln:
S — Nintr

[2,intr,4]=1 [4, PP, 6]=1

intr — intr PP

[1, N, 2]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1 N — NPP

oA PP — prep N

they study fish in cans



foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:
intr — {sleep, fish}

2.intr.6]=1 trans —{study, visit}
R.intr.6]-1 N —{they, cans, fish}

prep —{in, by, with}
Regeln:
S — Nintr

[3,intr,6]=1
[3, N, 6]=1

intr — trans N

[1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1 N — NPP
[3, N, 4]=1

PP — prep N

they study fish in cans



:5;
s=1;
t=1;
[1, S, 6]=1
[2,intr,6]=1
[3,intr,6]=1
[3, N, 6]=1
[2,intr,4]=1 [4, PP, 6]=1
[2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1
[3, N, 4]=1
they study fish in cans

foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

intr — trans N
intr — intr PP
N — NPP

PP — prep N



:5;
s=1;
t=1;
[1, S, 6]=1+1
[2,intr,6]=1
[3,intr,6]=1
[3, N, 6]=1
[2,intr,4]=1 [4, PP, 6]=1
[2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1
[3, N, 4]=1
they study fish in cans

foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

intr — trans N
intr — intr PP
N — NPP

PP — prep N



|=5;
s=1;
t=2 bis 4; (nur leere Felder treffen)
[1, S, 6]=2
[2,intr,6]=1
[2,intr,6]=1
[3,intr,6]=1
[3, N, 6]=1
[2,intr,4]=1 [4, PP, 6]=1
[1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1
[3, N, 4]=1
they study fish in cans

foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

intr — trans N
intr — intr PP
N — NPP

PP — prep N



Ende der zweiten Schleife

[1, S, 6]=2
[2,intr,6]=1
[2,intr,6]=1
[3,intr,6]=1
[3, N, 6]=1
[2,intr,4]=1 [4, PP, 6]=1
[1, N, 2]=1 [2,trans,3]=1 [3,intr,4]=1 [4,trans,5]=1 [5, N, 6]=1
[3, N, 4]=1
they study fish in cans

foreach | :=2,..,ndo
for eachs :=1,...,n+1-ldo
foreacht:=1,..,l-1do

for each A — B Cdo

Lexikon:

intr — {sleep, fish}
trans —{study, visit}
N —{they, cans, fish}
prep —{in, by, with}
Regeln:

S — Nintr

intr — trans N

intr — intr PP

N — NPP

PP — prep N



Ausgabe: count[l, S, 6] =2
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