
Lectured

Announcements :

Office hours start next week (see calendar)

HW ] out Monday



Nondeterministic Finite Automata (NFA 's )

Example 2 :
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Formal Definition of an NFA

N = ( Q
,
E
,
E, ,

F
,

S )
P T T T ← S : Qx&u{e}]→PlQ)-finite set finite start

accept
of states alphabet state

states
E- 10,1 ] power set of Q

PLOT) is the set of all subsets of Q

Example :

P( {% ,E , , E.3) = {01,1%3,1%1,1%3,980>93,190,43 , {4,933,1%19,4}
10=9 } (the empty set)
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Formal Definition of an NFA

N = ( Q
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An NFA accgets a string w=w,
,Wz

,
. . wn if we can

write w= Y,
Yz . . . ym where each i. c- Eu {

e}
,

and

there exists a sequence of states ror, . . . rm
, rico

such that:

① ro=Eo

③ %
,
c- 81mi

,
Yu , ) ti -0,1, -

,
m-1

③ rme F

exa_rpk:w= 0010

LCN) = set of strings accepted by N rewrite as: EOEEOIOE



Formal Definition of an NFA

An NFA acegets a string w=w,
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Are NFAs more powerful than DFAS ?

First any
L accepted by a DFA is also accepted by an NFA

so the set of all Languages accepted by NFAS includes

all regular languages

But are there Languages accepted by an NFA but

Not accepted by any DFA ?
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then

L is regular (that is, his accepted by
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Are NFAs more powerful than DFAS ? No !

Theorems It Ls is accepted by a NEA ,
then

L is regular (that is, his accepted by
some DEA )

Ideaotpoof given a NFA N
,

• create a DFA M where the states of M are all

possible subsets of states from N

• on a string W
,
the state of M after reading W

corresponds to adtposble states that N could be in

after reading W



Are NFAs more powerful than DFAS ? No !

Theorems It Ls is accepted by a NEA ,
then

L is regular (that is, his accepted by
some DFA )
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Are NFAS more powerful than DFAS ? No !

Theorems It Ls is accepted by a NEA ,
then

L is regular (that is, his accepted by
some DEA )
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Are NFAS more powerful than DFAS ? No !

Theorems It Ls E* is accepted by a NEA ,
then

L is regular (that is, his accepted by
some DEA )
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Are NFAS more powerful than DFAS ? No !

Theorems It Ls E* is accepted by a NEA ,
then

L is regular (that is, his accepted by some DEA )
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Are NFAS more powerful than DFAS ? No !

theorems It Ls is accepted by a NEA ,
then

L is regular (that is, his accepted by some DEA )
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The construction satisfies the following property :
for every (sub)string W

,
Let

Q'f- Qn be the set of all possible states
that we could

be in when running Non W

Then the DFA M on w ends in the state ☒

corresponding to the subset Qj



Closure Properties of Regular Languages {*

e.
1
.
If L a- E* -

is regular, then I
= { West ( w ☒ L} -

is also regular

z.

If L -

is regular, then L* = { w l w=Y - vi. . .ve/Y,..,YcC-L }
- is regular

3.. If L
,

and Lz are regular, then 4th
,
:{w/ wet , or Welz}

is regular

4 .

It L
,

and Lz are regular, then 4. Lz={w/ wean. be written
as UV

where UEL
,

and ✓ c- Lz }


