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More surprises ruined - -
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then ! If Li , Lz are regular
languages over E , then so are :

(1) {
*

\ L
,
}
we fhr accepting a non

- accept,
states section 1.1 ( § 1. 1)

Nice example
(2) L

,
U Lz } Could do in § 1.1

,
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NEA ( { i.2)(3) Link
,
Lik
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(4) L
,

☐ Lz
,
Lf } Easily done with

NFA § 1,2

(5) Lrev } reverse language
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¥. Any regex ( regular expression )
- -

{ has a corresponding ÑFA or NFA

[and vice versa]
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language L has at least
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some languages non - regular
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min # states for regular long .



Myhill - Merode Theorem also in

2 exercises of [Sip]

What is an NFP
,
or

Non-deterministic f. A. ?

e.g.

L= { as , as }

DFA :

→

o-i-s_9-9-s@I.a.I
.



Claim : L* is also regular .

L* = complicated - - -

Gtf, a° , as , a", a 's, - - - ,

Pm;) as, 913,918, a
"
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.
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an 1€ L = { as
,
as}* fu all n> no?
t

L = { as , as }

DFA :

→ o -9 -9 -9 -9 →⑧a-,
b a

£0 ←⑥cab
E- { as , as }

*

DFA :

e-
→⑧ -9 -9 -9 -9 →⑧a-,

E¥✓#@a-
b a



NFA is simple to describe
with a diagram :

DFA but also

(1) wle have an
"

E jump
"

(2) we allow mIe ( or

zero) wayG)to leave a state

8¥ {=/ a. b. c)
nobiff

,
arrow

'
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Way to think of it !
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input
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Formal definition in § 1,2 :

DFA = ( Q
,
E
,
or
, go , F)

or : axe → Q

HFA

IDEA :( Q
,
E
,
or
, go , F)

or : Q×Ee→ POWER (G)

4- EYE} T
h s jump



POWER ( Q) =

{ all subsets of Q}

This: F- each NFA with

m states
,
there is a DFA

with -at most 2m states

that recognizes the same

languages .

Iet NFA= ( Q ,E,oTqo ,F) .

Let DFA :( ? ? ,E
,



]
minute break 10:12 → 10:17
-

6.1.5 con#airs
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Thmi F- each NFA with

m states
,
there is a DFA

with -at most 2m states

that recognizes the same

languages .

Iet NFA= ( Q ,E,§qo ,F) .

Let DFA :(Power /Q) ,E , E, {go}

Fi Power /QI ✗ { → Power (a)

É( 5 , r ) = { est . 9=09 :o)
with

q
'

e S

messy - - -



S - Q
S c- Power /G) means S C Q

"

{ Einen
.
- -}⑨→

Iba

F a power (G)

E- { so Q sit
.

S contains an element of F
,

5nF is non-empty , there is
a qc-Qst.q.ES and qff



Question : Note ( homework)

that a DFA with m

states can have roughly 2%
tstates ( certainly 1127 ,

i. e. 3 2m / c )
=

L E- { we {a. b)
*

/ the mthlast symbol
of w is }

= a

R&b
→

oa-soao-a.FM



M is an NFA that recognizes

L ' { we{a ,bT /
wends

}1h

atiiii :}
1

ix. the 3rd to last symbol
of ally is an 9

.=

Similarly for

a. b

→ o→ ⇒ II.⑧

4th to last symbol of w is a



Ren !

If WE {
*

,

E alphabet

we T, - - . Tn Ties

then

wrev = from -
- 9

=

( = { wets ,b)
*

/ the
4th to

last symbol }
of w is a

[
"

= { we {a. b)
*

/ 4th symbol(from beginning )}
Is a- a



Is there a shot DFA for

Lrev = ?

→ otio-io-a.co
← ta

⑧
a,b ①

a,b

Regex far L !
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