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We s aw many
examples of regular languages

Also
s a w equivalent representations by

wayof
DFA/NFA/regex.

Today
w e will look at the limitations of DFAs.
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We will look at a variant of problem 14 from the tutorialsheet.

If α i s regular, s o i s dg = {a/axed}
We have

a
DFA M for α .

Somehow
w e
want to extract a n NFA for 2, from M .

A general strategy for such problem
s

is to think of flags

o n the states of M . What config do you
start with?

How do the flags m o v e wrt transitions? Where a r e the

flags situated i n accepting configs?



4- = {a/need}

Let M : (Q,Σ , 8,go, f) be a DFA recognizing 2 .

Put
a

green flag o n go,
andguess s o m e state q ,

where
w e

put twoflags-one blue, and one red.

Never
m o v e the red flag.

Move thegreen and
blue flags i n lock step, according to

the input letter.

When do w e accept?

-



Can
w e n o w

formally describe the NFA M' for&?

M'= (Q', Σ , Δ , Qo. F')
-

green

Q : QxQxQ-red
- blue

((91, 92,93),
a .
(qi.qi.gs')) ∈ Δ iff

q' = 8191,a) , qi:
d (q,a), g'= q ,

for
qq.qeQ.aeƩ

Q. = {(q,q ,q)/qeQ}

F'= {(q,f , q)/ qeQ, fef}
Prove

that Lf = L (M').



So
w e
showed that if α i s regular, then {x/areα} is regular

.

Is the
r e ve r s e true?

Is α = {x-x/at Lf} regular, ifLf i s regular?

Can I perfor
m

a
Concat-like construction?

Hard to figure out where to break the string " in advance"

Suppos

e
I add a n

actual separating character.

I knew--for/rely} regular, where α, ≤ Ʃ
*

and knew ≤ 2*02*?

What about 4 = {xx/seeds, kl≤k}?
Does this help u s n a r r o w down the issue?



The proble
m

i s to do with x being unboundedly long.

How much c a n a DFA remember?

Essentially, just a state and a letter.

Keepin

g
track of a n unbounded string with n o setpattern

i n order to match i t against "future" letters i s beyond a DFA!


