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Theorem A PDA accepting A exists if andonly if

aCFGdescribesA
PDA CFG

Proofapproach
PDA CFG 1Supposea GFG describesA andconstruct aPDA

acceptingA

PDA CFG 2 Supposea PDAacceptsA and
constructa CRGdescribingA

Our taskgiven aCFG construct
aPDA Thissounds changing



A worthwhileinvestment.chIFffITrules like
A CNFgrammaris a
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TheoremAnyContextFreeGrammarcanbe
convertedto CNF

Proof sketch by construction

The conversion canbedone in
these 5 steps

1 Eliminatethestartsymbol from
theRHS So 5

2 EliminateE rules A E
3 Eliminate unit rules A

4 Eliminateruleswithmorethan
2RHSsymbols A BCD 1

5 Eliminateruleswithtwo
symbolsthataren'tTariables



Example 1Startsymbol A 5

So AM SA AS NB a 2 E rules A E

S AM SA AS NB a 3 Unitrules A B
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Given a CFG construct aPDA

First Convertgrammarto CNF

ConstructM Q E T d q asfollows FARendofinputs
93

E E Ll
T VG

9 q
Constructsasfollows Fiddruenotation
Foreachrule A BC

q a anise iqiagsqjgea.ms

Foreach rule A b
q q R SS

q A qRe

If So E add ExPtB

goso qN E



Formally Prove that Maccepts w iff So W

Claim Let a.az an E E andAA AnEV

and let i k be integers with KIENH
and K 0

ThenSo a.az AirAnAnt Ao
if andonly if M can go from its initial
configuration to a state where

tapel

Italian
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By induction
Basestartingconfiguration

Inductivestep Suppose claim
is true forsome ke

and show that I maintainsthe
claimfor A BC

rules and for A b rules


