
 

How to prove a CFG is correct for a L

Eg G S as b le A B a b I n 03

Claim LEG A B

Proof I LEG E A B

i e We must show that any
w generated in G is of the form ab

for some i

Let w be any stringgenerated
in G

Then either
1 W E i.e W Abo or

2 W g w's where W is a smallerstringgeneratedfromS

Then by the IndHyp
W is of Reform a b fine

Hence W a a bib a b and we A B

or more traditionally

Claim f we LCG w a b for some i

mProof By induction on the
number of steps in a

shortest leftmost derivation
of w

Basis Number of steps is I
ie w E ie wa b

Induction Let w be any string derivable
in k step

l

Ind typ tf w where w is desirable in K

steps w a b for some i

Then we aw b w is derivable in kLingappa
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Let we A B Then w a'b for some i

Consider the following derivation of w in G
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Claim hCG Li

Proof LEG EL ie WE LCG w has a p

l E has o a's O b's ie has a

2 aw'b if w has titty then so does aw b

W t a k b w a

3 b W'a

4 Wiwa if w and wehave tatty then so does w w
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Let w be any string
with Fats Abba S

Is
Let's graph the excess a's in the the H Ma
prefixes of w I
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Like an NFA with a stack

transition in a state can read an input symbol
can read pop what's on topofstack

then decide new state to go to

push a new symbol on stack

A stack is LIFO store of symbols
can be arbitrarily large



E g a PDA for A B

a
b axe y

e a a e

EE Ey
Hy

EAD
push Pop replace

Definition 2.13 A Push down Automaton PDA is

a 6 tuple Q E T S go F where

Q is a finite set of States

E is input alphabet

T is a stack alphabet

S Q x EET P Q x Te is transition function

go EQ is start state

FE Q is set of accept states

Ee is Eu e TE E Tu e

Note the definition of PDA includes non determinism

Deft A string w is accepted by a PDA M if I a

sequence of transitions M can make on input w that
leads to a final state empty stack no input
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