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Fix an alphabet E. Let x and
y

60 strings ,
La language

z isaListinguishing suffix of x and y if

exactly one of X2 and yz and in L
=>) X and y go to distinct states in a DFA

.

Asot F ofstringsisingot
forto

every pair
in F. L : 10 + 1
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distinguished : 00zLe H2)



9 and 00 are distinguished by 9 199 =/(
00a = 000L)

O and 00 E

G and I 1 // 2

I
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↳ needs 24 states

Ihm: For any language) , max fooling set size
= min #DFA states



So infinite fooling set = no DFA.

Ex : L = 30"" 11203 isa regular.

Prost : Consider infinite set F = 30"n =03 :g
*

Let X and y
6 distinct strings in F

=O and y
= S for some is

Xz = 0i/ if [
y z

= gj/L
,

because if ;

So F is a fooling set for L
F is also infinite

,

so is not regular .



Ex : Set of palindromes ( = SW/w = R 3 is
not regular .

Prost : Consider the infinite sot F = So"1 In = 03.
-

Let & and
y

60 distinct strings in F
.

So x
= Gil and : 09 with i j .

Let z = Oi
xz = jijgi + )

.

yz
= gj/jeh .

F is a fooling sot for L.

T is infinite
,
so L is not regular.



Ex : 1 : All strings except &04" In-03 is not

regular .

Prosf : Suppose for contradiction that is regular.
-

Thon L = &* L is regular.
We just proved [is not regular, so

contradiction.

So L is not regular .

Ex : C : Binary strings w such that # (m
,
0) = # (w

,
D.

suppose for contradiction ( is regular .
& 08 is regular so (1098 = 5041" /1503



is regular.

Contradiction !

So ( is not regular .

Go in correct direction !

Anti-example :

L = 30""/n =03 - I are not regular.

201 = 2
*

is regular.
"



Non deterministic finite-state automata (NFAs) :

subsets of Q

↓
Formally , an NFA has components :

powerset of Q

#putalphabottos Q ↓

a transition function 6 : QX5-29
-

·t state SQ



sot ofacceptingstates A- Q

extended transition function 6%Qx[** 29

5% g..w)
: = 393 if W =

EU (%, x) if w = ax
r = f(q , a)

NFA acceptswid89/s
, w) **

01101001

is accepted !
-



u
Extension :

Multiple start states :
Uses a. set S= Q

of start states .

Accept o its

[ss6%, w)JnA +0
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