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Kleene's Theorem C is regular if f

CisacceptedbysomiDFA

Fix some alphabet et L be any language

Let x and y be two strings mayfy
A string z is a distinguishing suffix
of x and y it clone

of Xz and yz is in L

0Éo
tone



If z exists then any DFA for L

must send x and y
to distinct

States

A foolingset is a set F E E sit

every pair of strings in F has

a distinguishing suffix

Ex L 0 1 00 11 O 1

F 6,0 1,00 3 z

00 distinguished by 6 E E EEL
009 00 ELdo by 04L 00 EL

1 00 by 6



E O by 0 E 04L 00 EL

e t 1 by
1 14L 11ᵗʰ

OOEL 104L

0816400011041,114dg
Any DFA for L has 4 states

That For any language C the min

of states needed for any DFA
equal to

accepting is atleast the size

of the largest fooling set for L

If there is an infinite fooling



set for L then C is not regular
Ex L 0 1 I 03 is

affgular
Proof
Consider the infinite set F 0 neo

08
Let x and y be distinct strings in F

0 and y 0 for some i j
Let z 1

Then XZ 01 L but yz 051

L



So z distinguishes x and y

So F is a fooling set
And F is infinite so L is not regular



Ex The set of palindromes
w w reulus

is not regular
Proof Let F Oil i 03

let x and y be distinct strings in F

Then oil and y 0 l for it

Let z 0i
Then z 0 10 EL

yZ 05101 L
So z distinguishes from y

So F is an infinite fooling set



Reduction argument Build a known

nonregular language out of

using constructions that shoulds

preserve regularity
Ex L every string not in

0 1 In 203
Suppose l is regular
Then ETL 0 1 n 0

is regular
But I is not regular so is not

regular



Ex w 1 0 w 1 w

Suppose C is regular
n 0 1 0 1 n 0 is regular

But Ln 081 is not regular so L

is not regular

If your nonregularity proof says
pumping lemma or homomorphisms

cite t explain in your words



nondeterministic

finite state
automata NFA

at least

Accept if you guess
transitions that lead to

an accept state power set

of Q
Has E input alpha Get

Q states

transition function S Qx E 29
s start state

A accepting states


