
we can define languages using regular
expressionss. - sets of strings
ex((0 + 1)(0 +1)

*

even length binaryIX strings

Another way to define languages :

toe
M

L(M) = set of all strings accepted by M

"Language of M"
M recognizes language (



Qinitea Machines

want to design a finifestate machine
to recognize
& we 20 , 13*: (w/mod5 = Ob

↳ length
of w is

divisible by5
·iiiiii idea 1 :

Oll keep track of
Iwl

X not finite state

as an algorithm:Idea 2
:

rem = 0 keeptracte
for i:1 to Iwl :
rem = Crem+il mods O

,
1
,
2
,
3
,
4

return (rem == 0)



as a finite state machine
101

④e cicture↓

Noi O graph
=

Loi③
Deterministic Finite Automaton (DFA)
1Q

,
5
,
E
,
A , 8)

Q : Set of states 20, 1 , 2 , 3 , 43

SEQ : StartState ~

E : input alphabet 20
,
13

A EQ : set of accepting states 50
transition functionS : QX[-Q returns State S(2, 1)

= 3
↑auta

takes in (state
, symbol) symbol

· S(q,) = (q + 17 mod5stat math notation



Make a DFA that recognizes binary
strings mere #1s is divisible by

4.

Q = 20
,

1
,
2
, 33 iS = 8 ·

86
A = 203 &
S(g , a) = (g+ a) mod4

0010



with table
:

what strings does this machine accept ?

O
0,

1

- & accepts all↳ 11 as a
strings w/

substring

what do the states mean
?

a = accept
- we've seen twoIs at

some point before

1= seen one I so far but haven't seen 11

E = just saw O or start of stringhaven't seen 11 yet



Give a DFA that recognizes binary
strings divisible by 5.
8421
1010 is 10 in decimal

accept

168421
01 is 7 in decimal reject


