
 

Simplification of CFG

Remove Eproductions

we willnot be able to remove all E productions if E
is present in language

If language doesnot contain E then we can remove all
E productions

Eg S asb aAb
A

epsilon

1 find out all mellable variables

I
if a variable can directly give E like A E

o if a variable can generate E after some
no of steps

A C C E

mullable variable A

2 goto RHS of every production and wherever mullable
variable is present write with it and without it

Sb aab s asb asb ab
A
eliminate it

3 now in production A is no longer present So remove

arbsasb ab

Eg THEALE
B BBB E

nultable variable A B S



S AB B E

Start symbol
is a millable
variable that

5 AB B A E
presment Ed

538551 engage
L Even lungets strings

Eg 5 Abac
A BC aa.ch baby
B b E
C DIE

d

mullable variable A B C

S Abac bac Aba ba

3
BIC

d

In process of removing production you mightget
unit production

II He visit
length is not changingI wastage ofsteps

A d A d

E



Elimination of unit productions

Eg S Aa B
B A bb
A a be B

After removal ofunit productionwrite grammar without unit language
production shgfda

5 Aa
B bb
A a be

Look at every unit production one by one

5 B

s B
A

Y
5 Aa a be bb

B bb
A a be

B A

B

AffEx
s Aa a be bb
B bb a bet
A a be

A B
A B 1



g Aa albelbby
B bb a be
A a be bb

Eg S AB

IS clb

Grammar without unit production
5 AB
A a

S
B C

B C D E

B

B blah
C a

C D

E

5 AB

ABIbla
C a
c a

E



S AB

5151A
a

C D E are not reachable

useless symbol

Elimination of useless symbol

vayiabudwhcheecayseqh.ve
a string of

terminallyA terminals

variable should be reachable from start state

Eg 5 AB a
B T.IE a.B.c

All terminals are useful symbols a b

RHS of production contains only terminals then
Ufs of production will also be useful

5 AB a a b S A
A BC b
B able
C ac B

whatever symbols have been proven to be useful
just use these symbols and find out if RHS of
production is made up of only these symbols

B ABO not useful
c a 1



B c are useless symbols

B AB AaB aaaB

Delete all productions having BIC on LMS also
the productions having B C on RHS

5 AH a Is

Symbol which is unreachable remove it

sea

Eg S AB AC

A aab baa a F a b

B Dba AaB AB A B C D S

C abca abb

BD ac

Terminals are useful a b

Variables which are giving terminals Gb A

B bba AaB AB
Easeful 91hA B

me



IBlac
useful until 9b AIB s

CID are not useful

s AB AX
A aab baa a

B Dba AaB AB

I.it

S AB

A aab baa a

B bbA AaB AB

2 Unit productions
3 useless symbols


