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Last time : languages like

Sa , as *, a*, 9aa}
*

are a bit mysterious .

Today : If Likz are regular ,
thenCLvLe ,

L
,
0L2

,

L *

are also regular .

leads to ! I FA (H= non-deterministicl

↑and regular expressions 1 ,2

<1
. 3[sip] [Sip]



Goal : write a Dr for
-

I = quLu)2u- . --

where
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-% aG- y - 93

·
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⑲
Da



Trick/method :

slight strengthen our DSD's !

a
3

89 SO-> ag-
! a

a&
Allow !

0= 0
I 2O

"jump" ar "empty sting
transition"

② ⑮nia"8 ??

③ a C allow same symbol
to lead to many states
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= (a , 25]

say we want
to accept abeL"

G =

a
Y
· a

,
acL !

⑰
- ... 93G CC 8

-
Get to

here

reading a

② -
⑳- 90 93
I get to go having read a

& - ---
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accept CC

a ca a G
S

in [Sip] :

xix
I -X ! bXX

! xbbb
xx

"

non-deterministic
deterministic
-

Define the language recognised by
an I to be we

*

sit .

there is at least one accepting path



farmally ,
on HEA is a

Tuple (G
,
2

,
5

, 90 ,
5)

where

5 : G = ([r(a))
-> Power (a)

Sotia
!

2 = (4 ,
3
, 23



Each rus
: (2 ,
E
,

, gr, )

S equizes

There is at least

L=(we[
* / one allowable

transitions inI sequence
of IM ↓hat takes

E to a state

in F

Fer AFA's

( = (west) wis
taken to 3

a state in -

by M



So say

L
,

= 4ab3
*

2

1870 : +Gr 0O-
L : Gabby

-Ge
L

, VLz



Lich2

Osa-
-> O

↳Ge
Similarly

↳ recognized by
+ 0j

↳2 ". 1
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Say L = Ga! a ,
as]

k
L E

-E-
C
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0
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+ 0 +x

↓ a
S"s

Thm ! Iv) L is recognized
by an 1.A , then is

regular , i . e . there is a

DIA recognizing L .



Pf : Given an HEA
,

m = (2 ,
2
,
&
, qr , f)

let

m
=

(Power (a) , , ,

Gr , 5)

where

is an element of Power (G)

means "all possible elements of G

where you could be after

reading the first so
many imputs"



e .g .

1 -A :
E

8
-

⑳
↑ baE

G a

⑲

Read ! 9
:

we can be in [903
a -

- -

49 1 3
a
2 : 2 .

- 3923
3 "W 1a [93 , 90]

94 : 1 1 594 , 913



read as :

we can be in (95 , 90 , 92]

A
6
! ........ -91 , 93 ,9)

We accept the "States"

of Power (2) ,
i . e.

G'cG if /Grfl > 1
.


