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Update to Zoom

5.3.0 or later to

- Myhill - Herod e& choose your own

breakout rooms

- { on in) is non regular
- Implication :

{ on Im OP I nip -m} is non
- regular

( intersect with regular language 0*1*1

- Myhill-Hoodie

- Min DFA for Ls a at

" " "

Ls a"a* u { aga
'

,

as }

( Don't forget to carefully argue
-

-

that sets are distinct :
e.g .| god, peg, numbers } us

, ¢ )
{ 0,13

*

us
. ( Eu 1) (1,01*600)



Breakout Room Problems :

① Show that L
-

- { O
" Inez} is

non regular = { O
'

,
04,0904 . . . }

② show that L -- ton in Inn'? :} )
is non

- regular

③ Show that

L " f w c- ( a.BE f w has the same

wayby,
of a's }

is non- regular

④ If w= 0, . . . ok ,
then wreverss.iq .

. .

T
,

e.g .

Cabby
"

= bba



Show that

PALINDROME = { wtfa.BY/w=wreu}
is non - regular .

⑤ Give a DFA maith the few possible

states
accepting ( aab , ab)

*

:

⑤ Give the DFA

⑧ Use Myhill - Herode to prove

that your DFA has the fewest

possible States .



Today finish Myhill - Merode and Gh4 Gop]

on non-regular languages (we are skipping the
"

pumping
lemma

"

] .

Takin '. The language { 0^1^1 new ) ,

i.e
. { 01,0011 , 0313,0414 , . - J is nonr-egukr.ie .

is not recognized by any DFA .

Intuition ! When
you see

O_0
.
-
O as input(

you have
to

"

count
" how

many
O 's

you
seen

Proof !
pccfuthlu) - f v c- {

*

luv EL }

① Accfut ( e ) =L = { 01,0'T ,
03,13

,
. . - §

L

Acc Fut lo) = { v l ou c- L }
"

= { I
,
-0 'll

,
0213

, .
. . )

Accfutdoo) = { 11,013,044 , . . . }



A *Fu. ( ok ) = f Ik ,
01kt '

,
04kt? . . I

② or an! k
,
all set Ac .Et

,
( Ot) are

distinct
. Why :

÷÷:÷i÷÷÷÷÷÷÷÷÷:÷÷÷÷
.ie#i:::i::.::::T
③ If there are infinitely many sets

of the form Acc Futhlu) as u

varies over u c- S
't

,
then L is non-regular

Keech : if u
,
u
'

fall in some DFA state



71,0583 in
= Acc Fut

,
lui )

Myhill -Herod thin .

-

One more tool ! I
,
L

① say we know { Oni) is nonregular .
Claim : { w - on mom sit .

A =

② L
nelly , m

>91,2, - - )
is non - regular
nm

for} - fait
non-regular neg

wehohi) ⇒ we { onion}
L L

'



⑥ Still show Accfutnld' ) ere all
distinct

( still shortest element of Aecfutalok)

is length k)

⑤ say that L
'
= foninomf!!!!!

is regular . Then

[
'

n 0*1 't = { on , ht
r p -

reg reg i.we know this

is not regular

Argument ③ takes non - regular
languages ( proven somehow) and

gives you more non
- regtukr languages .



Remark : If L
'

is non - regular

L
'
a 54

,
and E

*

is regular
,

but if you want
to
prove that

L
'

is non- regular , and

iris:÷÷÷÷'s
⇒ L

'

is non regular
#

If L
'

is non regular ⇒ {
*

l L
'

is

non regular

since reverse final states with nonfinal
States



( Kirkuk.n*yomn3)sfi5
non-royal non-regular regular

( 434047 )ofkHkikkM
-

non-regular non-regular

= { on}*

( * L )o( 634544)=E*
{ a -L)

CR

L OE
-

{odd perfect - numbers)



perfect numbers :

{ n I sum of divisors ont
n

less than n ) equals h }
6 divisible by 1,33 ,

16 )

H2o3=6

28 divisible by 1,2
,4,714

I -12+4+7+14=28

{ odd perfect numbers) ¢
T P
not clear
if equal



*

↳ a { a ,b}

Accfutnc $) = 0

but

( {a.bz's {anti) ) nfanbh}
son

.⇐⇒*tq÷÷÷÷÷reg exp , reg exp ,

te t
these could describe same language
even if these expressions are

very different.



Suggest Probs ① & ⑤ of

breakout problems
-

10:22 -7 10:32
t

show 10
"

I nc.IN) =L
① = { 0,04 , 09,09 - - - t

s non regular

Next Thursday I'll reserve Rooms I- ?

for random
groups
-

L's { 0
"
'

,
0^2,0^3

,
.
. . } nuns . -

increasing

I



thenm¥ Acc ( Oni ) = { E , Oni"
- n

,i⇒
gerent L '

Actsfut
,
lo) = { E

,
O
" "

> 03,07!

Accfvth ( 041 = { E , 09%05 , .
-

Accfut ( 09 ) = { e , 0*9=07, . - -

Claim ! 2nd smallest string in

Accfuthf Ok
'

) is 02kt '

So if k¥121
,

①
2kt '
* 02k'T '

hence Accardo " ) * Accftld
")
--

By contract { Eso , 07,014,029027.
is regular [ L"



Acc Fut
,
.
( ok) depends only on

k mod 7-
-

⑤ ( aab
,
ab)* : build a DEA

for language & use M - N 4hm

to show that
you DFA has fewest

number of States

Ey Ab an

→⑧ toad
9£

'

- ie;
reject

bb b# at

aa-Tengku shoe
-

(aab ,
ab)* =

. HE , ab , acb ,
abab

,
-I



A LIE) = { E , ab , aab ,- - . }

Accfut (a) = { b , ab , - - y

{ Accfuthlaa) : f b , bab , baab, )( account ← dis:÷÷÷÷'s
,distinct

,

since↳,,
,

contains E
Shortest string is

"

b
"

t y
t AccEth ( aa)

abt inherent? here

t

-

End of class
-



If L is regular # Lam!ETL
is regular

-

them
If L is non regular ⇒ ETL

is
non regular

Pf ! If L is non- regular , but EML is
regular ⇒ S' l (STL) is regular

=



Lamp , E IL

(Leap Yom =
. L
-

*FEE

{wtf I follow w thru DEA get to go}
if Wu leads to final / acceptng state

and
w
,
w

' both lead to go

⇒ W' u leads to f.net/eccpty state



Go 9 ,
→ o

← accept at q ,

↳ { a ,a3 , as , - - - 3

If a
'
and a

" → 90

then fur any WE {a)
*

e :*- both age as a
"
w final

state{ or . . I ' ' ' '
'

non ;f÷↳
A dah) -- fawfahwc.LI

= Aclofutilab ) = ful a' wet.}


