
How to prove a CFG is correct for a L

Eg G S asble A B a b no

Claim L G A B

Proof I LCG A B

i e We must show that any
w generated in G is of the form ab
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Proof By induction on the
number of steps in a shortest

leftmost derivation of W

Basis Number of steps is 1

ie w E ie w a b 111

Induction Let w be any string derivable
in k steps K

Ind Hyp Any string
derivable in K steps is of form a b

for some value of i

w at bit ie w is of form a b for some i DX
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2 aw'b if w has a
then so does aw b
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Part 2 L E LCG
Let w be any string with

a s

Let's graph the excess a's in the prefixes of W
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Section3.5Push DownAutomata PDAs
t

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 LI FO store of symbols
can be arbitrarily large
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PDA for A Bn

a E
stack

b a Σ

E a axe xsy

if
Push POP replace

Definition 2.13 A Push down Automaton PDA is

a 6 tuple Q Σ T S go F where

Q is a finite set of states

Σ is input alphabet
is a stack alphabet

S Q Σ I P Q x Te is transition function

go Q is start state

F E Q is set of accept states

Σ is Ev E B Pu e

Note the definition of PDA includes non determinism

Deff A string w is accepted by a PDA M if a

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

able to detect the bottom

of the stack


