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CYK Parsing

Exercise
Consider the CFG G= (N,T,PS) with N = {S5,4,B,T}, T = {a,c} and P containing the following productions:
S — AT | AB
T— SB
A—a
B—AC|a]|c
C—oc
Assume that this CFG was obtained via transformation into CNF where 4, C and T were added as new non-
terminals (4 and C as preterminals and 7" as a new binarization non-terminal.)
1. What is the original CFG?

2. Consider the following chart, obtained from parsing aacac with the CNF-grammar:

1
5/\T— Sl,4B5,1
S— AT,
4/T— S1,3B4,1 T— Sz,2B4,2
S— AT
31S— A1,1B2,2 T— Sz,2B4,1
T — Si,Bs,
2|1S— A1,1B2,1 S — A2,1B3,1 S — A4,1B5,1
B — AyCs, B — A4,Cs)
1 A—a A—a C—c A—a C—c
B—a B—a B—c B—a B—c
1 2 3 4 5
Give the different steps of de-binarization (slide 21), showing how the chart changes from
one step to the next.
3. Give the parse tree in the original (non-CNF) grammar and show which chart entries contribute to
this tree.
Solution

1. Original CFG:
G=(N,T P S)withN={S, B}, T={a,c)und P={S—aB |aSB, B—ac|a|c}

5 |T— S1,4Bs,




S — A1,1T2,4

4 T— Sl,3B4,1 T— 52,2B4,2
S — A1,1T2,3
3 S — Al,le’z T— SZ,ZB4,1
T— Sl,2B3,l
2 S — A1,1B2,1 S— A2,1B3,1 S— A4,1B5,1
B — AyGC, B — A41Cs;
1 |A—>a A—a C—oc A—a C—oc
B—a B—a B—c B—a B—c
1 2 3 4 5
1
5 T — S,,4Bs,
S — aT2,4
4 T— Sl,3B4,1 T— Sz,zB4,2
S d aT2,3
3 S d aBz’z T— 82,2B4,1
T— Sl,2B3,1
2 S — aBz’l S — aB3,1 S — aB5,1
B — ac B — ac
1 |a,B—a a,B—a c,B—oc a,B—a c,B—oc
1 2 3 4 5
1
5 T — S1,4Bs,
S — aS;,B4,
4 T— Sl,3B4,1 T— Sz,zB4,2
S — aS,,By
3 S — aBz’z T— 82,284)1
T— Sl,2B3,1
2 S — aBz,l S— aB3,1 S— aBS,l
B — ac B — ac
1 |a,B—a a,B—a ¢, B—>c a,B—a ¢, B—>c
1 2 3 4 5
1
5 S d aSZ’zB4’2
4 S d aSz,2B4,1
3 S — aBz’z
2 S — aBzJ S — aB3,1 S — aB5,1
B — ac B — ac
1 |a,B—a a,B—a ¢, B—c a,B—a ¢, B—c
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