
 

Pumping Lemma
Practice

Prove the following languages are not regular
by applying the pumping lemma And maybe closure

theorems if that makes it easier

1 Bal WE I w is a balanced string
of pavens

2 Eww I we a b3

3 ab ba I n 0

4 WE ab I either w contains aa

or w ab ba

T
5 a b I n 13 use closure

6 w e a b I no suffix of w has

move b's than a's



And some simpler ones to warm up

7 a b I n 4

8 E W E a b I w we

9 we 0,13 I 6 w

Theorem Pumping Lemma

V Regular L I p 30 such that
É

1 Xyz E L V i so

2 W xyz
3 acyl e p
4 yl so

1 Bal WE C I w is a balanced

string of pavers



We CCC CClaim Bal is not regular
upProof S Bal is Regular and has

pumping constant p 10

Consider the string
B call it w

__

Then by P L W Xyz kyle p so

y
t

and lost 0 so t 0

Then x y z f L ie
Pt JP E L

not 12 language



b ba I n 03
ab ab abba baba

Claim L is not regular

Proof Lz is regular and hes

pumping constant p ababpgbbabg
i.ba

Consider the string III w

Then we Xyz where Kyl Ep Iyl 70

So

case 1 y blab or ab a

then y does not have aly ply

so Hafez b
2

but x2 E L by pump
down

Call strings in L have a

ababgb atobabgbgeg.ba



p

case 2 y ab

Then pumping down
once yields

ab
t ba

P
which does not

have bb in middle since 0

all stings in L have

bb in the middle

Claim
L

WE 0,13 1 o
w w

Proof let P be L s pumping const

Consider Op P

Then y Ot for some t 0

then optt p

which is not in La TD QED



PE

Then xyz ab ca

x y
z a b c b b ca

z abcbbcb.by


