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First: finishing the exercises on regular expressions

done in the last lecture .



Example 3: write regular expression for the following :

-

S= {a ,b3

done [3 - l - Horde that do not contain
'ab

'

*

3-2
. Words with even length - @ Atb ) - Cath ))

3.3- Words that contain even no . of
'a' r .

Words containing even Mo . of
'a 's

*

* +

EEEIIa.si/e..a/..ifaia-b-1-



Eixample : Write the language corresponding to the foll . expr .

4. i . ab t E { ab , E3

4.2 .
ab t § { ab }

4.3 .

A - E { a }

4.4 .

a- OI { }

4. 5 . Cat E ) . b { ab , b }

*
4. 6

. § { E }



Comingnext: finite automata

Application finite automata can be used to construct

an algorithm to search for a pattern

matching a given regular expression in a

string -



Fix an alphabet & = Ea , b }
g.*

. ab

Language : is a subset of
S*

;' -

, .

'

Regular expressions can be used to

describe languages in a finite notation .

Finite automata : are yet another formalism to

represent languages in a finite way .



Examples of DFA : Guess why they represent these languages .

-
- -

ab : →Oa→Ob→⑥

→oa→o⑥ab + aa + ba :

btga.IO
a* .

. →
a.b Cor, →

(ab)
#

. → ⑥to
• c- for) → ⑥TO

⇐ Ja ←

OF a, b



a. a ✓
a* → g a a a

\ I
=

q g 9

-

9

{ E , a , aa , aaa . . .
.

.

3

→
b a ×

→⑥⇒
a' b

da 92
xb a

9/1 92 92
=

non - aw.



( a b)
*

↳
{ E , ab , abab , . . . I

babyi
→

→

' ko!



-

ab t aa t ba

I

{ az, AE , tea 's

→050 Oo

↳ o a- Oo



Erie : Draw DFA for the following languages '

*
I - I . AZ

i. 2- a Ext b

t - 3 . E.
* ab Ext

1.4 Even no . of a 's

1.5 No . of a 's is a multiple of 3

1. 6 . b*a*

*
i. 7 . (Atb)

is . b* a t a*b



a .

achjnfya.ba ⇐
b

state
→⑨ ←

Accept states / final States

'" ""
"

Ian
..io.

t

States



-

a E* b

→ o.to?I.oo?b
ab ab r ba x

90 91 929, 9£ 90

a aba
% 91919291 X



deterministic - finite automaton :

From every
state

, on a letter
,
there is

a deterministic choice -

a
,
b

a
A

→Fo →Otomo
c-
b

→ later

multiple choices at a

state on a letter.



r

2.
*
a b 2.

*

b

→
8.e. of:p s

b b a a a b a b

a. .

:
.

-

g:
-

H ,
"iii. iii. 'is .



Even no . of a's !
- -

a
-

- -④
On

a

o
b

b

baba 819even
,

at a 9rad

ge g: !g; Yea! "

g. 81 go.d.to?--9odd



DETERMINISTIC FINITE AUTOMATA :
- - -

- Ax
:

- Q : a finite set of States

- 90 : an initial state .

- S ! a finite alphabet

- 8 : transition function

8 : Q x Ers Q ( complete)
( partial )

- F : a set of accepting status



Semantics of DFA:
-
- -

What is the language accepted by a given DFA
?

( Q
, go , S ,

8
, F)

Run of a DFA A on a word W :

W = W , Wz wz - - - Wn

90 9 , 92 .
. 9N

9i got , is a transition
.

Agmn : A nun is accepting it the final state is in F



Completion : Transition function is complete .

Given a word w: a DFA either has a run or not

( in case the transition

function is partial )

Language of a DFA , is the set of words that are

-

accepted by the DFA .

- A word w is accepted by DFA A , if A has an

accepting runs on W
-



2: INhat is the language of the following DFA ? ( Exercise)

TO t.
2-I . →⑥← 2 - 4. O

→ % → ⑥asI a

bf. )aa a f) s
O O

z -z. →0%0 G Oa
b

c-
A , b

2-3 . →
¥
c-
a



Suzy:

- DFA as a representation for languages

- Syntax , semantics
, examples


