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& NFA with 2 start states

Formally, you have start states

S = Q
&
all states

Accept ift
,
U

%

(
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To go back to one
:

Make now state 5

Copy transitions out of S to

leaves instead .

5 accepts ift SuA *&
5 is the start ,

state
.

-transitions
· Can follow atransitions

without reading a character.



a reach (g) : (q + Q)Formally a states reachable froma via entransitions
g

E-reach (p) if w = 6

63(p
,
w) : = E U w 51g,7) if w =

a Xreg-reach(p) q + G(r
, a)

Givin NFA M = (E
,
Q
,
S
,
A
,
6) with a transitions

,

can make one without M' = (E
,
Q , S; A , s')

⑧0 =7 ⑧
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Q = Q

S = U a reach (s)
soS

A = A

5/g, a) =U
areach-



Kleene's Theorem
- -2

DFAs.

NFAs & regular
expressions

DFAs -NFAs
~

NFAs-DFAs
Maintain subsets of states

Giron NFA M = (2
,
Q
,

5
,
A
,
6)
,
use a

-ubsetconstruction



Make a DFA M = 15
,
Q; S ; A , Si)

Q = 29
s = 553

lots of
A = <P -Q1p 1 A + 03 unreachable states !

6'(q ; a) = U G(q , a) Sqq



BFS : Table with 2 + /2) columns and

one now per reachable DFA state

columns : DFA state) if accepting)
result of

each symbol

start with row for s

While there is a not filled out now
, compute transitions

and add now DFA states as new rows
Y

AS
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Regular expression- > NFA (with a transitions)

- Wompson's algorithm 968) : Makes an NFA

with -transitions with
-

one start states
- accept state +
-

St

↑
⑤ A ⑨ FNFA built for (sub) regular :
~ expression A



Let R do a regular expression...

If R = 0 : -> ⑪

If R = E : ->

If R = w =
a
,
a
,
...an0 ...

If R : AB :

⑮·-> A T

& J



If R : At B :

· OFO ,
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(1091 + 08 =]

NFA- regular expression...

expression automatin
: finite. State machine

whore every p-q
has a

regular expression R(p-g)
Joan Ge 0)



can go
from p to o if

=

Xy and

X matches R/pg) . Continue with y.

R(s - t)
If⑤ B1st
&
⑧

Assume our machine has set and

R(g+ s) =R(+-g) +

=0
for all

g



Pick + Q1Es, +3 ·

Make a new "transition function"

R'(p + r) : = R(p + r) + 41p +g)R(q + q)
*

R(q + r)


