
 

Jan 23 2025 Regular Languages

Defn L E RL a DFA recognizing L

Thm NFA an equivalent DFA

Also all DFAs are also NFAs
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We will do more examples of using these constructions

in tutorial
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Are all languages Regular

How about a b n 0

050 50 8
Yb Yb Yb185 0 0

That a scheme but is not a EA

How do we show that such a FA cannot

exist

BWOC By way of contradiction



Intuition If the number of states is finite
the string will have

to reuse states it

has already visited

But that means in effect that all ways

of getting to are equivalent w.it L



1 4 Non regular Languages

Pumping Lemma

LE RL pos int p such that

WEL where w p

strings x y Z where

w xyz and

1

izoxyizel2ly 0

3 lay p

Proof idea
w x y's aab babcc

xyz aa cc

x y z

aabbabbbabcc.twoxof0



Proof of Pumping Lemma

Let w T T T In
9 92 93 In Ent

be a string accepted by a DFA M that accepts
LCM and let the number of states in M be p
and Iw n p

Then the state visits are g 92 Intl

i.e more state visits than states so some

state is revisited

qi and qj are the same state and

furthermore they are the first repeated States

in the sequence
both occurrences appear within the

first p symbols of W

Then consider the substring y that

drives M from qi to qj



Y is a substring of w

ie w xyz for some x y strings

What would M de accept or reject on input

w X Z Accept

2yyZ Accept

x yy yz Accept

SCZ Accept

y

roft

70

That is for a given reg Lang L there is

a size limit p such that all strings WEL

with length at least P have a non empty
substring y that appears entirely within



the first p symbols of w such that

y can be replaced with E yy yyy
and the resulting string is also in L My

How does that help us stringy we let

A B a b I n 0 É
TILEY

Theorem A B is not regular
ab ababababab

Proof BWOC Suppose A B is regular

I a pumping constant p such that all we AB
Iwl p have a pumpable non empty sub string

within the first p symbols by Pumping
Lemma

Which pumping up yields

Consider the string atbp
anotherstring in A B

This string has length p so P L applies

I a sub sting within the first p symbols

that is y non empty and all pumping stays

within A B



then y must be a non zero bunch of a's

ie y at for some t 0

pumping up or down always yields a

string in A B

aa aaa.aaabbbp.to

pump up once

a a a aa aaa aaa bbb b

one
By P L at b e A B t o

contradiction

Supposition was incorrect A B is not regular
BE



Example uses of constructions algorithms

1 re FA atbb c

it

2 020b so

Tabta
so g

a
Σ a b
even a's b ab ab

odd a's b a b ab a b



A B is not regular
Proof BWOC A B is regular
and has pumping constant p

Let w art 3527

Then x y z w x.yI and

1 xyiz L i 8

2 Ixyl p

3 ly 0 by P L

Then one of these cases applies and each

one leads to a contradiction

i y at So did this case

ii y atbs too 570

by P L xy z A'B

ie aa a at bsat bs bb
a's after b's is not possible in A B

ii y bs 5 0

by PL KZE A B
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