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Recall: We showed that some non-regular languages a r e context-
free

languag

es.

These
a r e
generate

d

by context-freegrammars,
and

recognized by pushdow
n

automata.

2Ʃ*

Today:

context-free?HE🙁
🙁☁

Is
every

non-

regular

language context-free?



Closure properties:

→ We s a w that CAs a r e closed under intersectionwith regular language
s

(Cross-

product
construction. touch the stack onl

y
for the CA)

→ Are Cfts closed under union?

If L ,
a n d he a r e Cfts, i s L a u k also a CL?

Ga = (NT, T 1 , R1 , S1) G2= (N2,T2 , R2,S2) F -T U I

G =
(NT,UN IU {S}, T , R, URU {S → 51/52},s ) S "fresh"

* Which of the other regula

r

operation

s
i s the class of Cfts closed under?



Construct
a Agora PDA for α = {a"b"c"/n≥0}

α ' : {a"b"a"/n≥0}

α = {a"/no}
sq

α:{a"/no}



We said that DFAs could not "count"

What c a n PDAs not do?

What CAN they do? Broadly,

-

They
c a n

count' Is {a"/n≥0} a CFL?

- They
c a n

kee

p
track of pairs' Is {a"b"c"/no} a CE?

1) Not beyon
d

a "linear" count

2) But not if distinct pairs
have

a n

"overlap"

How does
o n e

show that a languag
e

i s not context-free?


