
 

Comp330 Leetarelo October3

Italian expurrin EXIT Iggy
to tolerate something

Cesare hopes that his lectures do not

make his 330 students want to inghiottine it

rospo
Posted isomorphism proof for Lecture9
Discuss the midterm on Thursday Yesthis week's

materialwillbeonmidterm

Tuesday

Langggywhichare tougular thursday

LEE

É 0
Retss
a

i
a b n of

Properties

What does itmean if L is not regular
DFA do not haveenough computational power
to accept L



But major limitation of DEA is that

they must have a finite of states

Forexample L a b n of
E ab a'b a'b

I omit the deadtransitions
805

0.50560
03050 a

DFA grows arbitrarily large to accept
L needathstanifinitenumberofstals

Hmm what theorem did we see recently that

gives us the minimum ofstates necessary toaccept
a regular language The M N theorem

In M N It 0 LEE
I L is regular 2 3 2 Indexof is finite

OR

D L is notregular co 2 IndexofEL is infinite

But how do we show that inlet of L



is infinite

Rooftechnique 240 LEE UseM N toprove notreg

1 Construct an infinite setofstrings SEE
S L do not needto berelated

2 Show that f x y ES Ky x y

hoti.e.FI It XZ EL yz L
necessarily 3 Implies that Eigittig in s mustins by
defer be in itsour eq class

Is t i 42 I 3

0,0
i Ec has atleast an infinite ofeqclasses

indexof L is infinite

Et Use M N to prove that L Lamb n of is not
us Il

2 X y ES tty x ai y ai i j
Find z ETI St xz EL Yz L

Z bi also bi good
a a EL ytÉ f L



3 Each string in S is a rep of a distinct
eq class of L L has inf indes
L is not neg

Remarks The eq clashes E L Latz Latz
correspond to states any DFA had to have to

accept L Intuition checks out
9 15

Ex Use the M N thin to show that
2 WE a.bg w we is not regular

Whatis wr It's the reverse of w
w abb WR bba

Recursive of ER E ÉÉÉÉER
L is the setof all strings w a t w w

w ab a w R ab a

Intuitively I should not be neg ble DFA
would need to remember first halfofstring
check that the second halfis its reverse Remember

how to checkfor palindrome from 202 250

1 g y
Could be manythings
ai b i of

2 K aib y asb itj Whoo suppose icj
let z ai
z aibas yz atbat



yz Tha b tha
a reverse t l

a a b a a

xz Étabata a Reverse

ar

jaba.it
clearly different

L

3 Index of L is infinite
9 30

M N can only be used to show a language is not

rag But remember the pointofthis course is to

prove identify problems which are not decidable a

much more general categoryof languages To do so

will need more tools the Pumping lemma x REG

CFL reductions Decidable

Meir
Illustration DO NOT DO THIS IN YOUR SOLUTION

Suppose 2 is an infinite language F DFA

M with 3 states sit L LCM

Why3 It's just an example
Now suppose w abbaa El notice how w 33

what happens in M

go59,3923449239
MUSTbeastate you've
already visited a Using pups

pigeons letters

holes States



In

Mpaa

if startby reading a
I

can read bb asmany

This is exactly what P L forrug languages tells
us

fE.bigqgm.gr
I 10 Let

F p E IN p 0 think ofthis as the

ofstates inDFAacceptingLt w El Iwl p
F e y z EE w xyz PETEY itgirtFggI
inhuman wi y't E L

timespass
ythrough

Note i can be0

cycle

I Already did most of it
L ismy 3 F DFA M at LM L let p 161

WE L Iwi p within firstp letters w will
have revisited allstate

c then can repeat y asmany times



as I want q 59055 xgittlify
including none

IM's proof is slightlydiff than fromme
lecture What happens if L isfinite
How is this helpful to show that a language L
is not regular

L is rig a PL is satisfied
PL L is not rig

Let's negate the PL
Recall 7 He PE Fx Pre

7 Fx PED Fx IPE
A pen p 0

F W E L Iwl xp
A x y z EE w xyz leylep ly120
F P EN wi xyiz 4L

We will see a prooftechnique where we play the F

quantifier we playagainst the fquantifier If we can show

that we have a winning strategy then TPL istrue

i L is notneg Winning strategy stunt from Propositional
Predicate calculus


