

















































SCI 301 lecture 23 ContextFreeGrammars

ChomskyHierarcht

consEF Pushdownautomata

RegExp I DFA NFA

ContextfreeGrammar

S AB
A a

AAB
A at

aAbB
B b

aaAbB
B bB aaabB

aaabb



Definition fgtggm.at
is a 4 tuple

is a set of variables aka nonterminals

Σ is an alphabet where E n Ya
of terminals

R is a set of rules of the form

A w with 1 t
SEL is a startsymbol

Let G V E R S be a CFG LetAEV and

U VW E Σ UV andsupposeA w is a rule in R

We say that UWV LederivedinonestopfromUAV

wewrite this LEW

Examples S AB
aaAb aaab A a

A at
aaAb aaaAb

B b
aaab aabb

B bB



Thisgeneralizes to a notion of cambederivedfom in any

numberof steps which we write a W

A aaA
bbbbb

Definitions the language of a grammarG is theset

of all_iEhatcanbederived fromS
G Esew

A languageAis context free if there
exists a

contextfreegrammar G suchthat A

banbba S asbs

s bsas
basTas Ex PTA
baasbsbsasbanb.ba

S basas

Context freebut not regular

a b n e 0 1,2 3
Notational aside

S E

s asb S E

Iasb



ParseTrees

E Derivation
Page

S AB S AB

AAB
A a aAbB
A at aaabbe.at

BfB b aaabB

B bB aaabb

Ex RB
Derive I 1 4

E E E

E E E

E E E

E E E

E E

E 011121 19



Def Agrammar is if somestring w

has more thanatparse tree

Equivalently Agrammaris if there is more

than one leftmatdivation for somestring


