
 

Normal forms of 89 5

CNF
Nf

Chomsky reibach Normal form
Normal form

Chomsky Normal form CNF

A CFG is in CNF if all production rules satisfy
one of the following conditions

A non terminal generating a terminal A a

A non terminal generating 2 non terminals A BC

start symbol generating E S E

Eg SEE sep
2 b 2

CFG is in CNF CFG is not in CNF

Properties

for a given grammar there can be more than I LNF

Off produces the same language as generated by
CNFO

for generating a string of length n you require
2n t steps in CNF



wF AB AS If 221
A a 1
B b 16 2

161
AABC3

AAB
41
AaB
Ghab

n ni

Any CFG that dont have E in its language
has an equivalent CNF

Conversion from GG to CNF

1 Eliminate start symbol from RHS
A

SITE ff.es

2 Eliminate null unit useless productions

A B C

C

Bzff variables in Ms

4 A AB



a CB
c a

convert toCNFEgg so ASA AB
A B S

B ble

1 5 S
S ASA AB
A BIS

b E

2 null productions A B E A B

s S

S ASA AB SA AS a

A Bls
B b

mit
g g

A A B A s As

5 ASA AB SA AS a

S Astlab SA Asla
A b ASLABSA As a

131
allusefulsymbols



3 s AC GB SA As a

5 AC EB SA As a

A b AC GB SA AS a
B b

SA

y
5 AC DB SA As a

5 AC DB SA AS a CNF form
A b ACIDBISA Ala
B b

SA
a

Egg s ASB b convert CFG to CNF

A TAS a E
B Sb Albb

1 s s b

s ASB b
A aas ale
B Sbs albb

2 mellable B A E
mellable A B

5 s b
s ASB SB AS b
A GAS a as
B Sbs A bb



unit s ASB SB AS b

s ASB SB AS b BTA IETFA AAs a as

B Sbs bb antsayas

useless

3 s't ASB SB AS b
s ASBSB AS b
A EES alas
B SDS bb AAS a as

s CB SB AS b
s CB SB AS b

A as a as
B Sbs bb at a as
C AS

s CB SB AS b
s CB SB AS b

A DC a Ds

B 5b bb DC a Ds

C AS
a



s CB SB AS b
s CB SB AS b

A DC a Ds

B SG FF DC a Ds

C AS
a

f b

9 FS

converting Cta to GNF

T A a

V T VVV A ABCD

S E
Asim

S aAlbB
Eg S AA BB

B BB b Jawf B BB E ANEX
A at a A aA E

For a given grammar more than I Gnf is possible

Language generated by Gnf by CFG should be same

2 If leftsecursion exists remove it

I



3 a productions to

ff.nt.nt.at
v

ftp.adf.fm
n which left most symbol of RHS symbol

present on LHS

Grammar having a production with left recursion such a

grammar is called as Left Recursive Grammar

E

Parse Tree
979 16

SC
a

SCI

I
say

11

set so

1 c

si



Remove left Recerson

A AMP
a

foggy
A pA A

A A E I

β a

AA
AA
AA
A

β

A Aa Pile PR P É
at

A β A BA B A PKA

A A E

Eg S XB AA
A a SA

a

EEB b
a



1 CNF T

s

2 Leftree

Qff
3

5 B AA

ATSA
B b

a

S IB AA

A a IBA AAA

B b
a

s B AA

1 a ABA IAA
B b I.IE H fauti

a
A a ABA AAA

F I I

IEEE Aaaa abAA

S AB AA A AAA E

A an a BA A

I



A AAA E

B b
a

Remove Ʃ production

v

s AB AA

AA la BAA a ABA

A AAA AA

S AB aa A ABAA'A a A a BAA

an a BAA a ABA

A AAA FA
B b

a

S AB AA A ABAA A a A ABAA

finalans A GA a BAA a a BA

A AA AA ABAA AA a AA a BA AA
m

_ana
anna



context freelanguages
RL FA

TIEL

Generator Macceptor
Context free Push Down Automata

Grammar
Type 2

P

ng.I.mg jo.zo f p stack alphabet

11
input

yay y

t of fund States

alphabet

State
Bottom LET
stack

t.FR
yfffy

Deterministic Non Deterministic
DADA NPDA

9 1 TState Infit Sub



Heimat
f

are me

ftp.t state Q you see some

stack
input alphabet and a

decide to go to more
than I state push
more than I symbol on

Stairk

Eg anb v71

ioffsut
sta.catgabbes

the a 20 assassin
push

agbbe

He E 1 a.ae aa puse

dabbe

b.ae

etopaabbE
1 b ale pop



aabbE

6,20 2
Kapositis

2
topof stackis 2 input
is E

input
t

string is accepted

a 20925
newtopof

stack

a

a 20 920

A

u
aaaa

a 20 920

A 1

10k
a lady b's

a's
b a Ea 20 920

a Is

Y



looking
calm lookyatb's

a's

9,20 920
b a E

a 2

u
looking

91m lookigatb's
a's Acceptance

byfinial
state

bba
newstate

8 90,9 20 go.az.gs
newtpotstack

site Ipt back
aphast top

8 qu a a 90 aaftp.bia
1911

18 916,20 95,20 Acceptance by final state


