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DFA Ex All binary strings beginning with
001 91

0 r

dump state

0,1



No transition go to dump state
but you have to tell us you're
doing that

Ex All binary string that end with 001
States what we're currently ending with

OtT0oo



A DFA over a fixed alphabet Σ can be

described as M Q S s A
Q finite set of states
f Qx E Q the transition function

se Q start state

A EQ accept states
extended transition function 8 QXE
8 q w 8 it w e

8 S q a x it weax
The language of accepted by DFA M is

M w M accepts w

w SP s w A



Ex M

Mn Ginary strings with substring
11 0,1

M

A LIT ETL M

Given machine M Q S S A there
is a machine Ñ Q S s

with QIA
sit M LCMJ



Moo Moo have 00 as

a substring

Can we accept strings with both 11 00

product construction
use states p q where p from Moot

q from Mil
start from s s

from MilfromMoo



transitions p q p q
if Moo has p p M has

q
accept p q where Moo accepts p

M accepts of



Given two machines M Q 8 s A

M Q2 82,52 Aa

a product or productconstructions
is a machine M Q S S A sit

Q Q Q
p q peQ

qEQ
f p q a

S p a 8 q a

s s 52

Comma S p q w 8 p w 8 q w

Induction



Different A give different languages

Want M m M

A p q peA and qeA

LCM UL M

A p q
1 peA of qfA

inclusive

M Mz

symmetric fppq peA and of A

diff M L M

A p q 1 peA qeA



When you do a product you

must describe the accept
states



A language is automation it

is M for some DFA M
regular

Thm et C L Ge automatic

languages then the following are

automatic regular

E EPIC
L V L2
L L

C 112
L L2



Thm Kleene The automatic

language are precisely the regular
languages
Cor Given two automatic languages
L the

L L LP are automatic

To prove C is regular
find a regular expression

or build a DFA



Suppose we have two string Xty
a DFA M Q S s A

Suppose 8P s x S s y

My
woo

y
Let z to another string

81s xz 5 s yz



If 8 s xz 5 s yz

then 5 s x S s y

MONT
YEO

Meaning M has 2 states
Also for any language sit

ZEL
YZEL any DFA accepting

L has 2 states



Suppose we have a set F of

strings for any distinct
x y in F there is a

Z Sit ZEL some

language
Y Z L

any DFA for L has

I.FI states


