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Example 6.11. Consider the following grammar

S — al/XblaYa
X > Y/e
Y = b/X

eliminate € -productions.

Here X — € is € -productions. So this problem can alsg solve
ar without € -productions will be

S — a/XblaYalblaa
X —»Y
Y — b/X.

Sdlution.

din g
fashion and gramm |

Example 6.12. Design a CFG for regular expression
r = (a + b)* bb (a + b)*, which is free from € -productions.

Solution. Let CFG G be required context free grammar with € -productions
S - XY

X = 7Zb

Y - bW

Z — AB

W —»Z

A — aAlbAle
B — Bal/Bble -

Finally here A — € and B — € are e-productions and A, B are nullable nor-
terminals.

. The CFG, without & -production can be achieved from G in similar fashion, as abov
discussed. Let it be G’, then G is ' |

— XY

— Zb/b

— bWIb

— AB/A/B

- Z

— aAlbAlalb
B — BalBblalb

ated 'by G, the new CFG G’ generates exactly the same _

BTN~ X O

* Because € was not gcher
language,

6.3. CHOMSKY NORMAL FORM

m If a CFG has only Production of :thé‘fdrfn :

Definition N _tarra: : , L
| JOmderminalg o) String of exactly two non-terminals or of the form

- Non-terminals — one terming; - . e ]
e said 10 be -ChOmSky normal form OrCNF s /
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5,'n157,’-1f e oysion o Chomsky Normal Form

I .
6'3' sion of the grammar (o CNF can be understood by the following

e a grammar
’}. {a, b}, P.S), where Siis the start symbol and P is given by
S — bAlaB
A — bAAlaSla
B — aBB/bSla
yow let us find an equivalent chomsky normal form of it.
\ we know that right side in CNF either contains two non-terminals or one
4. So it is clear that in the first production above, we have to replace terminal

A hy a non- _terminal say C, and * a’ by C,, hence grammar becomes

S —» CAIC,B

A — C,AAIC,Sla

B — C_BBI/C,SIb

Gat=>.a

C, —b

ot in CNF. So we can replace

Now first rule is in CNF. In second rule C,AA isn
e obtain

44 by a non-terminal say D and similarly BB by E,w
S — C,AIC,B

A — C,DIC,Sla
B — CaE/CbS/b
C—a

Cia—? b

D — AA

E — BB

The ubove grammar is equivalent Chomsky normal form of the given grammar.
Example 6.13. Change the following grammar in to CNF

S — 1A/0B

A — 1AA/0S/0

B — oBB/1

Dttt CONT . the
Solution. We know that in CNFE, either two non-terminal or one terminal is on

right side.
Therefore replace AA by C and BB by C,, | by C|, 0 by Cyp» We gt
S =~ C,AIC,B
A = C,CJ/C,S/0



while the CNF form.
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- ()
— AA
— BB

Example 6.14. Change the following grammar in to CNF

G

Solution. Here productions are

Replace S5 by D, we gel

which is in CNF form.

= ({S}, {a, b, ¢}, {S = alblCSs), S),
- d

- D
— CSS

- u
- b
- CD
- S5

Example 6.15. Change the following grammar in to CNF

AS'
A

— abSblalaAb
- DSIaAAD.

Solution. Replace aA by B, and Ab by B, we get

S
A
B,

B,

Now replace ab by ¢ and
S

A

,}ll

B,

Bh

()

D

Now replace a by X, and b by X,
S

A

= abSblalaB3,
= bSIB, B3,

- dA

- Ab

Sh by D, we gel

= CDlalaB,
= bSIB B,
= (A

> (A

= Ab

= ab

- Sh

we gel

= CD/alX "
= X818 8B,
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- P"ﬁed context-Free Grammar and Its Normal Form

B, - XA
B, — X B
C = AX,
D — 8X,
X —a

a
X, = b.
1t is required CNF form.
example 6.16. Convert CFG which is given below in to CNF form.
S — bAluB
A — bAAlaSla
B — aBBIbSIb.
Solution. Let us replace b by C, and a by C,, then CFG becomes
s - CAIC,B
A — C,AAIC,Sla
‘B — C,BBIC,SIb
C, — b
c, —a
Now let us replace C,A by D and C B by E then grammar becomes as follows :
S — CAICB
A — DA/C,Sla
B — EBI/C,SIb
G, =b
c, —ua
D —»CA
E - C/B
-~ Now every production of the grammar is in the CNF form.

sodn - 11 andd l‘n“\'ert

CamScanner



