
Deterministic Einihhotomaton Coral

M - (Q ,-2,8ft. ,F)

Q : state, (memory )

E : alphabet
J : transition function

8 : QxI→Q

Go : initial
state

F : set of final (accepting ) state,
( marked ⑥ )

example
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A DFA M - (Q
,-2,8 , Go ,

F ) accepts a string we I
#

④ definition
if M reads w

,
starting from yo and following transition,

indicated by 8 on each symbol of w ,
M will end is a state

9- C- F .

graphically
-

:

¥-00reading w 9-E F

The language L@ I of a DEA is
the set of

strings accepted by M

constructing a DFA for

L = I w Ela , 81 / # alw ) is odd and ttslwliswm)
a

→Too
c-

even
a odd



Ix
→ even noofa 's

- -4¥ : -4¥ mota's
bi

Ooo

even I odd

ttofb's
' #otb 's

waterbottkexampk.oiu.it?.xEHs
Rule : in each step either

fill up a

bottle completely or empty
one

completely



oiuio.in?o. # ¥
"II ! !y=o,z=4 II ! , y

-

- 2,2--3

In variant 2=5
- X -y so

enough to keep
trackof x.y

'

""

legal transitions



DFA E =3 xyiyx ,
xqzx.yzp.gl

x y = water from bottle I to bottle 2

not all 6 transitionsyzlesal
⇒ add a

deady
state

→
.
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and mon

such arcs
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Regularoperatious
•
Union AUB - 3×1 'reAo- XEBI

o
concatenation A. B - hxylxettandy

EBI

•

Star AE-hx.xz.in/kzoandXiEAl(h--o
→ E the empty stuns )

Theoreml.25-t.26tl.lt#
The class of regular languages is

cloud

under each of the operation, above



Union ( and interaction )
-

idea track positions of MA and MB

while reading w

Here KMA) - A ,

L@B ) - B

state, of the form
(fi

,Pj ) .

when Gi E QA Pg C- QB

"

÷÷÷:

accept w ⇐ reach state # p ) when and

9- C-Fao - peeps C her



Concatenation and star

Much more complicated to show
directly

easier with non -
determinism

here we can "

guess
'

✓ .

MA MB

NEI non - deterministic FA

- may have many
transitions on!

9. symbol from a
state o

-930
Oa

- may
have no

transitions from f
.
. ,

on symbol a O
- a

- may take E -move, o

°



An NFA M is a 5- tuple

M -- (Q
.

-2
,
Sito , F)

Same as for DEAS
,
except that

S : QUEM ) → PCQ) ←
set ofall

subsets of Q

ni"

→①to
symbol read

① reading
o - - - -

- H
①

010110

\ - -
- - - fill

① ② ③

o -
-
- - - H H / acceptors

i -
- -

③
x computation

① ② 3,0 ④
I - -

til I 11
① ② ③ ④ ④

° '
③ ④ ⑧

'



L@ ) is the set of string w

sods that then exists a path

from Go to some pEF
which

spells co
.

A DFA is clearly also an N FA

more interesting :

Theooeml.GE
very

NFA has an equivalent
DEA

proof idea : keep track on
the rot

of state, that an N FA M can

be in after reading a
otnus XE -2

"



E - closure :
-

a state p is E6 from sstuhz

A
✓

④Go -405 -
- -
E

For a seven subset
KEQ the

E - clown of
K is the net

E ( K ) -- typeGI p is E-
reachable from

some g-E
K
I

KE ECK)
UN E- doo on,

to track when

M could be after reading

any prefix of w



possible accepting path

atom> otoaootiinotisaoqiyn, I GEF

Given M we can
construct a DFA M

'

with at most 20am stats such that

M accepts w ⇐ m
' accepts w

important : This construction may
take exponential

time !

Hence it is not so unfelt
algorithmically

But very unfed for
clown properties

see next pan .
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theorem
let Land L

'
be regular languages

Then each of the following
are

also regular language,

I
.

Lu Li

2 .

I =3 we -2*1 well I
=

3
.

Ln Ll = Lull

4
.
L - L

'
-
Lnt

5
.

L . L
'

*

G .

L



1. 3 Regular expressions
-

The value of a regular expression over 2-

is a subnet of E# ax lausjsioaba

Ex: .@u 1)
*
e Lodhi set of all binary strings

• -2*1 =
all sting , over -2 which

end in I

• Precedence order
of regular operation,

* 7 o 7 U

e Except when C ) change this

Definition
R is a regular expression over E if

R is

1. a for some a E -2
,

L . E

3
.
0

4 . ( R ,uRz) when R , and Pyare reg
. exprove -2

5. Chloral .
- -
- - -

-

G
. CRY ) when R

,
is a rag . exp - ooo I



Notation
-

Rt = Rok't ⇐ R* - Rtu KI

L (R) = language generated by R

Theorem 1.54
--

L is regular ⇐ L =L@ I torture

regular expression

corollary
but I scan alfubot and LEE

*

Then the following are equivalent

① l L =L@ s for some DFA
M

②I ↳ L@
'
l for some NFA M

'

⑦
L= ((R) for some regular expression

R


