
Last slide on P.L

Primea a l n is prime 2 3 5,7 4

Claim Primea is not regular

Proof BWOC Primea is regular and let p be its pumpcons

Let t be the smallest prime K 2

Consider thestring w at Note we Primea and Iw p
in fact Iw p 2

w

5 2 extra a's

By PL w xyz where ly 0 lay p and xylz Prime
iso

i.e glad ai.ly all Prime i 0

in particular when i
14 121 the result of pumping

up is

glad
oct 12 181

all

a left Led but 104 121 ly 1 is

2 2
not prime

Primea is not regular FA



Closure Theorems

Recall that the class RL is closed under

union

concatenation
a 0110
b 1001

complement
every a is followed immed by b

intersection
every o is followed imed by 1

letter substitution

We can use these facts to help find nicer proofs of

Non regularity

L a b i j o and if i then j is prime

claim L is not regular
Proof BWOC L is regular Let p denote L's

pumping constant
Let q be smallest composite ftp.t 2

Consider thestring at b



Proof If L is regular then so is Ln L ab L

known
Note that L ab i is prime reglanguage

Claim L is not regular
Proof Bwoc L is regular and has pumping constant P

Let r be the smallest prime biggerthan or equal to p 2

Consider abt which is in L and lab p so by P L

ab xyz where 1 xy IE L 2 ly 0 3 lay p

So

i y abt for some t 0 But then pumping down gets

rid of all a's see L defn

ii y bt for some t 1

i
use the Prime proof

Whichever is the case for y i or ii each leads to a

contradiff
o L is not regular

Now Suppose L is regular Then by
the closure theorems so is Ln abA

i e so is L

80 L is not regular Me



Recalling from earlier slides that

L E RL and L ERL L UL ERL

Proof that if L and La are regular so is L ULz

Profoby example
Σ 0,1

w is even has no 001 substring

70020 0291

1ft 0

8

unim

a

0

Intersection it µ
a



we a b3 w w

Claim L is not regular
Proof L were regular Then is also regular

Then so is n L a b

But this language is A B which is known not to be regular

L is not regular


