
CPSC 421/501 Oct 14,2021

Think of Chl [Sip] :

§ Ll DFA 's

§ 1.2 NAGA 's

§ 1.3 Regular Expressions

§ 1.4 Non - regular languages

This year :

Extra material on E :{ a }
§ 1.3 only do § ( the 's that

is useful for applications )



§# ← not Pumping Lemme
but Myhill - Merode

=

Languages !

- hangups over E={ a}

- DIV - BY -3

3 state DFA :

{ E
,
-3
, 6,9 , 03,06, 09,12, - - }

3 state DFA needed :

{ 359 , 12,15 , , }
exclude {
exclude Kady

0 's



- Problems 1.60
,
1.61 [Sip]

Ck ,

k = 1,33
,
- -
,

KE IN :{ 1,3 . - }

Ck :S { we {a. b)
*

/
the Kth last symbol}of w is an

"
a
"

=

E-- { a ] :

{ an Inis a prime} ) ;÷
,

regular

{ acns) / new ]



we know DFA on { a} -2

looks like

a
# cycle

length

Fogo , P

-

Example of NFA

→ DEA

e. Yi

↳ = { way ,
b)
* /

the 3rd
+

÷:|letter is



NFA Q' { 9019 , -4,9s }

→ q÷q¥Q÷%
0
a,b T

DFA !

{a}
,
{a}states = power (a) {% !!?!,

start at { go }
- - -

=

Start at { go ] initial state

⇐a *b
{are ,} {a}

1 1 14



yeah ¥ Ha ¥b
{99%4}

{94%3



State set for DFA has e priori

16 states : can we dunk

µ
Imro"É" some states ?

¢ nFeadÑ→
④ {a } { a) {s⑧ab

t¥ .
.

Iommi

ab H
'

{i . t↳a
a.fi?i.:a.@-fTs



An accepting state here

is one that contains

93 ,

here the only

accepting state

i.ee

Set of find /accepting states

of DEA are those subsets

that certain 93

{ go.9.iu.es} , {Es) , Louis}, - . -



€9 '

{ an f
n c- 2=5-{94--1}
sit

. r is even

y
n=oi44 . -

i { iii. ii. %-)

→⑧ 0-1Say input to →
16 state DEA is

b_¥aaa or b' as



aaa⑧ - - -
f
?

=

foreal 10:11 - 10:16

What about E jumps ??
-

e- 9 , Ls ¢

→ 0Pa, §
also

→air
"

DFA NFA najb
DEA : states ⑧



Remark : In above 16 state DFA
,

is ④ eahed ? No

i. n ? No

Remark :

→ ao

0 0
a. b f €

You can always
reach 90

Gives 2nd
reason why



In
C
,

= { wega.by# / the }3rd to
last symbol
is an

"
a
"

there is always some

"

accepting future
"

- -

abbbaabababbsbaaa
Fb bbbb

if we reach ☒
⑧ TIM¢ then either

a.⑤⑧ accepting
accepting , or reject ,and reached



1

Renfe : The reasoning
here

is a warm up
for the

Myhill - Hero de theorem .

=

Given a krylauge L , after

E ( apfpahahet) ,
for

any

partial input / word w EE
#

/string

Accfuthlw) "

accepting
futures of L starting with w

"



is defined to be

Aafutilw ) = { ueE* 1
Wu

c- L}
Exude !

E- { what I !÷÷}to last

on a

w = ba

Aafutilw) = { we# ban c-L }



concatenation
t

ba • E = bad Cz
b. a ☒ aa = baaaec}

ba o a
= baa ¢ Cs

AccFutaba) = { ut { a,bT
sit . ban c- Cz , i. e.
the third to last symbol

of ban is an
"
a

"

}



Accfut
,
/ Ba) contains

aa
,
aaa

,
an fr n> 2

[not a' or a']

ants, G itself is there
.
-

baa

T
3rd to last symbol is an

"

a
"

then is also works
- - -



anything of length 2
,

bar
, rz is in

✓ there
. - -

u

(regex )

Fitz c- {a ,b} t
=

Accfut ( aba) = ETC}
(
3

anything else ?



b. a
-
-

any
2 symbols

then
~

is the third to last

{
°

,
E

'

don't fall into

Accfutglba)
if
u c- E3 → a

-
,

a C- E
"

→ 3 a z s



Claim :

Accfutglba) = Éuc,

Ackfutc
,

(E) = Cz
:

C
]
⇐ {

⇐
AEE

=

After
{ = language :{ a ,b}

{
*
= he,b}*= any string

E.
*
o ao { a. b }o{ a. b) ⇒ C3


