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I . Reg Exp to NFA
Section 1.2 and 1.3 Of :

2. NFA to DFA

Introduction to the theory of3 . Complementation
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Regular expressions to NFA :
- - -

a →0-9,00

C- →⑧

§ → O

Ri t R2 /N¥§
-

disjoint union of
NFA (Rn) and

NFA (RD

Ri - R2 ?

R* ?



R, . Rz :
-

Ns : NFA for R ,

Nz : NFA for R2

- i. From every ana , state to. . .
add transition 's : f -9,9 ,

→
b 92

to the '
a
' and 'b ' successors

of every initial state of Na

- 2 . Make accept States of N, as

non - accepting if E is not in R2

- s
.

Make initial States of N. as

non- initial if E is not present in Ri .



Examine Ri : at ab Re : b t bab

→ •9- ⑧
to
-5@

→ . -9 . -5.0 → f- o -9 .-5.0

b

>o
→ too

⑤
→ . -9 . •

#

→to

⇒ zoo
→stab .#



Examine R, : a* Rz : b x ab't

b

n:#
→ ①

*
→ o
#⑨

→ *I
b→

a



Rt :
-

i

f÷if + too

→to

b→#

N for R

- l - From every
final state! of N , add transitions f =p to

every
a-successor of initial States

-2 .
Add an automaton for E

.



Examine (a b)
*

a

A
→ . -5 . -5 . →⑨

- *

Exempted ( at t b)
*

L={ €, e. 9.aa . .- 3

<
*

→⑥29 = Lo uz
'
ul? - . .

\y,
a

E L
'
'

Ik

→ o

b f Wiwa . - wut
⑦JETTE wi EL , k 30
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NIA to DIA:

⇒amp
*a.

→⑨⑧
a b b b

DIA: { 90 . 913 9. → 90 9,0g
,

do

EX Ego }

Effs B-BY
'D:
'

{9
→
of

b

*a .Ub



n

Examp
→ ↳⑧

{ go ,

'

fo I

→ at. ti
90 pi

{ 901 91 , fo , P1 ) { 90 , pi 's

→
GO.p.si ,?i

" ;! *

1.b Aaib→ { 9,3
{ )

g- { 90 , Po } →
b) 99 , , po } -9, Ep , }

a'b

ga⇒ Epo's

① b



Examine:

→

"

÷ ④⇐⑧
"FA -

→ { go }
-9 { % ' 913 Is { go , g , I
7. a . .:b,

so
b

s -9, s
'

=
S
'
-

- { g ) p -9,9
for

some pts 3



NFA → DFA : subset construction :
-

NEA A : ( Q
,
&

, Qo , 4 , F)

Equivalent DFA B = ( S , 2
, So ,

8
, SF ) is given as follower

- States S = all subsets of Q
- Power set PCs )

- Initial state So = the subset Qo

- final States St = { T E PCs) I Taffy }

- Transitions :
T a- y

'

if T
'
= { 9

' I 79ft with g, 9 ' }



So far :
-

Reg Exp
l
U

NFA

/ (subset construction)
X

DFA

Remark: It is also possible to convert every NRA into
-

a regular expression .

→ Will not do this in this course
.



COMPLEMENTATION '

.

-

Operations on languages seen so far : union , concatenation , star .

Lc = E w e s * I w f is

*



Examp Draw a DFA for

{ w e (atb)
* ) w does not contain

'ab ' }
.

a

→
a
". ¥4.8

DFA for { w l w contains
'
ab

' }

→ftp.a-s.pa.is



Example :
-

→

"

⑨ ⑧
''' ''A -

→ { go }
-9 { 901913I { go , g ,

"

z

7. ""i:b ,
so

b

L : second last letter
'

is an
'
a
'

L
'
: { E , a , b 3

'

K { second last letter is a
'b' 3

"

so
:@a- ⑨
a- ⑥

a

Lb, dub¥
a



Complementing a language :
-
-

- L : Take a complete DFA fool

- Interchange accepting and non - accepting stater .

- This gives
the DFA for L

'
.

"

TY 1*7↳ -

ay@
2-

0

\



Why this works
'

for complex DFA
?

- For every word w E E *, there is a unique run that reads the
whole word .

- For words in the language , the last
state is accepting . For words

in the complement , the last state is non - accepting .
- so interchanging accept and non - accepting States gives the

complement of the language .



Why such a construction does not work for NFA ?

Aib

→A
-a

. .
2 :

Gib

→⑥ -a ① g- o interchanging ace . R reject

gives a different language ,
not the complement .

- Consider an NFA for L .
For a word WEL

,
there could be

some runs that are accepting and some that are rejecting .
Therefore

,
even after interchanging accept and non - accept States ,

word w may get accepted .



Summary :
-

-

Regular expressions , NFA . , DFA -

- Reg . Exp → NFA

- NFA → DFA

- Complementing languages given by NFAIDFA .


