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Regular languages union concatenation

repetition A

0 1 neo

We need recursion also

with ent frogrammars



i jftilord ate nose



Parse tree

while loop while expressions
block



A centextfrogrammar CFG consists of

a finite set Σ the symbols or

the terminal

a finite set T.am disjoint from E

nonterminals
adinite set R of Lactionrules
of the form A w where

A e r and we Eur

a Etingnonterminal S



Can write different production rules

from any one Afr as

A W 1 We 1 Wz

Ex Ec 0,1 r S A B C

5 A B s
µ

AT OA 10C A

B B1 C1 OA

e oct 00C



We apply production rules to

string we RUE by replacing
one non terminal A in w with

right hand side of a rule A

or

For any x y z E UTP and any

non terminal A Er apply the

rule A y
to string A z

yields xyz

Application A z xyz



00C BACON 00001 BACO

01
001

OOCIBA O

z derivesfrom written us'z
if becomes z after a finite

sequence of applications
Each string we Evr has a

language
a 1 w my



The language G generatedby
CFG G E T R S is s

A language is context free if it
is generated by at least one

CFG
We might say AE r generate CA



Basic facts

Thm Every regular language is

context tree

Thm There are context free languages

that are not regular
Ex 0 1 n 03

see 051

Thm Not all languages are

context free



Ex 0 0 u 03 on

01510

Ex Eww we 0,13 3
0105010

But w wh is context free

579 050 151

Context free languages are closed

under union concatenation and

Kloone closure

But not closed under intersection
or complement



Examples
STAIB 01 men

ATOA OC 0 1 mon

BIBI CI 01 man

a 001 0 n 0



Ex Balanced parentheses
C C C OCS s

s le
or

5 55 s E

ambiguous are multiple ways
to generate some sting
C IC



that's fine in 374

S 5 S E F not ambiguous

Ex 0é 2 itk

Oilippold
A 0A I 04 i O

B IB 1 1 5 13
102 6 2 1 0



S ABC


