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Remark : Is
passing

from
an
IFA

to DFD really so bad ?

Thm : L is regular L is

described by a regular expression.

Start : Non-regular languages :
- E : Gab and eventual periodicity

- Myhill-Herode



Say you have

Her : (Q ,
[
,
5
, 90 , f)

3
Dfr : (Power(Q) , [,,0 ,5)

IG)
/Power(Q)) = Z

Q = 4949 ... ... 97]

(Power(Q)) = 218) = 28. 256

Homerk : Things aren't so baden



in Python , given an

HFD with 20 states

you don't need 220 "

States
"

to implement theNFA

seem

There is a sneaky way to

implement an IEA with

state set Q so that in

terms of time and
see

you don't see a 2141

(poly in 101 suffices)



Inm : If L
,
by are regular,

then so are
,
Liche

, Like

#m : Let L *, Selphabet .

Then

L is described by a regular
expression

E
L is regular (recongised by
a DEA or HEA)



L is described by
&

(((a)u(bbb)(* vaaa) -E

Sal has a Der
->

b

& al has an HER
->00

Eb3 has on NEA
+C@



Give
a DJD

, there is a

regular expression that describes

the language recognized by the DFA .

DIV-BY - 3

-Per
G

Day
of ant



Step 1 : Create equivalent HEA

with a single accepting state

- ok

dan& 3

⑳
We eliminate each middle state

Chat initial , not unique final)



Iden e
r-
E

Ro ⑭

Generalized 1 F A Ry-- , Rs

R , RRs regular expressions

&
R
, RRs

-⑭



Word of caution about

DIV-BY-3
-- -

Ihm : The language

(an(n = 1)

- &a ,
an
, as a als --- Y

is not regular.



Say E = hay ,
what does

any
DFA "Look like" ?

-> 9. 9 .79-9 594

finitely many states

- 9. g, ... gh

-



So D&D only visit :

+ 979. - - -9

-
E

- 9059, --- -> El

-
2



for example

aga
↑ -
u
initial~

Segment cyclic part of
DEA

If cycle in the DEA is of

length p ( = 1 ,2,3 --.)

then forn sufficiently



large,

a-Eac

For example

-Ga
-
a

↳ [a,as , ca, a ,ala-

analaa, -- - ]



gotegize que 95
f
a

cycle length
, p , can be of

length 1
.

Def Let L = Gaz*. We

say thatI is eventually
periodic if for some p

aanich
farn sufficiently large.



The smallest possible pen is

called theperiod of M .

Remark : If

↳ Gah , alraus---3

0 N. n2Lnzd --

ifim Mix is

is infinite
,
Lis not eventually

Periodic,



Bm ! If L is not

eventually periodic,

then L is not regular

(5 =G2))


