
 

Back to grammars for a bit

Chomsky Normal Form

Def 2.8 A context free grammar is in CNF

Chomsky Normal Form if every
rule is of the

form A BC A B CEV BIS ES

A O JE E

Also allowed is the vole St E S is start

Theorem 2.8 Any CFG can be put into CNF

Proof sketch

1 Do we really need
A e

We can for each rule like this

B mA or add the rule

B or

its as if A wentto E within the

rule

The only Ate rule we can't simulate

by replacing A with E is all our rules

possibly doubling the number of rules



is S E and we can keep that rule

2 Do we need to have rules like

Asif
B me add A M

B oooo As ops

3 Do we need to have rules like

BEIER A BX
it

can be terminals X M C Xz
or variables

Xz DX3

Xn ZX

B



You can convert any
CFG into CNF

We'll do a small one here

SAID EELS
Se Aka XA

421 108 AX AA XB

A bat BE
Xa XA

x XE c

c c

A BA b

B b

B BB



Do you have to know how to Convert to CNE

form for the test

No but you should know that any CFG can be

converted to CNF

Lets learn a CFG trick that might be

on the test

a br 3n 2mt1

ab 2Mt EO mod3

2M I 2 mod 3

aaabbbbmfid3dz 5 15
aaaaa bbbbbb

s ab acts bbb



Homework Problems

Give a CFG for end language below

1 BalDelim w w is a string of delimiters

C J C that are properly
balanced

2 a b 2m 3 ntl

3 we a b3 w 2 w

4 we a b3 w WR

5 a'bi I i j
i j 03

6 a b'c l i j or j K

4 we a b3 I w we

s as a bsb al b e

1 3



Elaine Rich's questions

1 Briefly describe these languages
a btoba b a Cab tb

b feat b ab atb ba bta
t

2 re s for E a b

a He is immediately followed by b

b does not end in ba

C is nonsersicle

d binary encodings no leading O's of ints

divisible by 4

e I that are powers of 4



g has 001 as substring

bm 2m 3nt



2
a b 2m 3 ntl



6 Sai bick i j or j K

I


