
Chapter 3 Context Free Languages FL

Human languages speech obey rules of a grammar

noun verb preposition

noun phrases verb phrases prepositional phrases

ways they can be put
together into grammatical sentences

are governed by a grammer

You can use a grammar to generate strings in
a language

or to check a string to determine if it is grammatical

sentence noun phrase verb phrase

noun phrase amplx noun emplx noun prep phrase
verb phrase amply verb emplxverb prep phrase

emplx noun article noun

cmp verb verb verb noun phrase
article a the her

noun cat 1 dog 1 paw
verb swats likes sees

prep with

prep phrase prep noun phrase

sentence noun p verb p

implean verb p

cart noun verb phrase

the noun verb phrase



the cat verb phase

the cat

the cat swats the dog
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the cat swats A N string

1
the dog
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Definition 2.2 A Context Free grammar CFG
te's

is a 4 tuple V E R S where

1 V is a finite set of variables

2 Σ is a finite set of terminals ΣnV 0

3 R is a finite set of rules each being

a variable and a string from Σ UV

4 S E V is start variable



If u v w are strings EUV and

A w is a rule in the grammar then we say

uAr yields in one step UWV

UAV uwr

we say u derives v write a

if u r or

u u u r

The language L G of grammar G is

EE I ea
and R is S a Sb S.SI

that is the same as 5 asb

s SS

S E

dabb

s



aabbab s
a 5s as
b

Leftmost
derivations5 asbs aaSbbS aabbs

aabba Sb aabbab

always apply production rule to
the leftmost variable

Rightmost derivation

s SS S asb Sab asb ab aaSbbab

aabbab

Fun with Grammars

a 5b
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A string w is EL G iff

I
1 W E

2 w aw'b where w e L G



Bal is context Free Bal 1

5 55 s I

To argue that a CFG G is correct for a language

i.e that L G X we need to show

1 WE L G we

2 we WELCG

1 we a b3 w w

2 Even Pal w a b3 Iw is even

w is palindrome

Even Pal WWR we a b s

attas asa bsb E
b

d
abba



OddPal we a b3 w is odd and w wR

s asa bsb a b

Pal s asa bsb a b E

L a b KEW

L a bt i is odd j is even
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