
CPSC 421/501 Oct 21

Midterm covers up
to today ,

but only regular
non - regular} languages ( Ch 1)
Myhill -Herd / offsip ))

not ch 3 & Turing machines

Assigns"Hiw6
Midterm Tu Thf

19 21 YaleOct {
zg zg f.←

0¥29

release solutions

How 2 4
← Midterm

Honneur 7 assigned no earlier

than after the modern



Focus on

Ck = { WE {a. b)
* / the Kth

tryst symbol}
is an a

{ or Inez . }

PALINDROME =
fix / 5132

we {
*

t.ws wrev }

non- regular - § 1.4 [ Sip]
- today via n

Myhill - Merode or

"

derived



-

easy to program

with a simple

Turing machine
Also

{ of
"

/ ne 2% }

( { wek.by/lwl=n-for some
nEI

r

§ in Csp]

myhill-lÉ



L' = { a:{ , is ,a{ aa, - - }
L = { a

}

,
a
'

,
a
'

,
.
. }

Accfuti (a) = Accfut
,
(a)

Acc Fut, (a) = Accfuthla)

Accfut
,
/ E) =L

'

= { asa? - . )

Accfut , ( as )
= { a° , a} . - if =L

'

DFA for L
'

→④→ ④ →⑤
c-

DFA for L
→É⑨⑧¥ .



Hon - regular examples :

L = { ont In c- Zeo ]
Zero

then

ones
,

but
= { E , 01 , 0011,000111 ,

same

number

041 "
, 051s

,
- - }

=/ Ote /
⇐ I

also -4 (a)
*

Intuition : Ooo
-

ok

?
whether
we seen

before ? ? ?



Let's share that as w varies

our LGBT

Accetta (w) has
then

ones

:

infinitely many possible values

Accfut
,
/ E) =L :{ 901,04? - . }

Accfuthlo ) :{ 1,011,04307¥)
Accfutiloo )={ 13013,01%-3
Aafiijlok ) :{ 1401140K¥.}

;



We need to
argue

that there

are infinitely many possible

ÉÉ¥o:~
We knew

Make lok) :{ 1
"

, ol
'" '

, .
-
. }

claim thtk
Aaktclo " ) =/ Accfut , ( o

' ")
=

Induction ! Assume

tooth (e)
,
. - -

,
Acc-4<10 " )



are all distinct
,

now we want

to prove that

Accfutile , Acklfut, /o) , . - ,

Aafut
,
/ ok )

,
Actseft

,
/ 0*1 )

are distinct

why ! Naft , /
ok" ) canton, 1kt

'

ktnak.tn/o9,.,Pc$Futdd-)da't.@i-e.Ifk$k
'

then 1k€ Pccfutilo
")but1k¢Ac-utLl0?⃝



or :

The shortest word in

AaEtd ok) is of length k
( namely 1k )=

A little trickier
- - -

Cy = { weg.4*1
the 4th

m"}of w is

"

a
"

C
,

: - -

- -
end

- - -



Cz described { a,b}*a{ a. b)

Accfutqle)=ci{""!?! /blah blah

= {
*
as

AaEtq( a) = { a ,b}uC

at a-
- -
→ I
w

last 2

Ac*ftq( b) = Cz



Let's try a few more
-

- -

Actual E) = Aditi b) °⑤
Think about a DEA

→÷:*§ b)⑥① read a
bb

Can ab and aa take to

same state ?

Accfutilaa) = { E ,

a ,b ,
- , }

Act Et Llab) = { E) I
→

can't accept eftrb



☐a

→ o -40
→⑥

* ¥Éwe've

seen

b

§
aa

we've
seen

abI① what
,

is this 1 abs

abb



Cio =
- -

Look more closely at

Cz
,

Mir
*
states = 4

think of

-
-
- - - -

-g
last 2

symbols↳
-
- - -.ae

⑨ 2b

Ij :#⇒ s
- - ab{ a

ab
-

b



the nerds E
,

'

a ,b

E ↳ bb

Acted
< Accfugfbb )

so

④ initial state

Go ! aa
- a

dam iac-ab|wÉ'
heed

I
2
"

state
,

see
1C symbols

this will suffice



g :
aaa

aab

④ aba
.
-
-

abb

baa

bab

b④ bba
- -

bbb


