Pushdown Automata Basics

Formal Definition of PDA

A pushdown automaton (PDA) is a 6-tuple
M = (Q,X,T,d,q0, F) where

e () is a finite set of states;

e > is the input alpha et;

e [ is the sta alpha et;

e Q (X ) (I ) @ (I ))

IS the t ansition un tion;

e qo ( is the sta t state; an

e ' (@ istheset of nalora eptin
states
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C ara teri ti of PDA

o A A is inherentl non eter inisti O
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- Op
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et M e the A | en
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he transition fun tion

0 Q (X ) (I ) (@ (I ))

IS 1 en this ta le
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r the o0 el on input
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A e tan e
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Confi ration

A on u ation of M is an ele ent of
Q X B

or an input 2 the initial or sta t
on u ation is

(QO7 ) )

he ields (in one step) elation s a

inar relation on Q X [ ASsu in
q.,q Q 2 B 2 an
[ we ha e

(¢, , ) (g, , )

if an onl if

(¢, ) 6(q, , )
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E am le

or the pre ious e a ple M an the input
— the initial onfi uration is

(QO7 ’ )

he initial onfi uration iel s what
onfi urations in one step

(QO7 ) )

hat is the o putation tree whose no es
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lelds in teps

AS with AS an As we ha e the notion
of ields in steps

(g, , ) (¢, )

leldsin eooO0 oe teps

a in the union of all these relations we et
lelds (in e 0 0 Mo e steps)

(g, , ) (¢, ,)

hol s if an onl if there e ists a su h
that

(g, , ) (¢, , )
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A e tan e A ain

A strin 2 isa epted the A M if

(QO7 ) ) (Q7 ) )7

where q F

helan ua e (M) a epted the A
M is the set of all strin s a epte M

al another wa
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E am le

et M :(QO7q ; ; ; 757QO7 q )
where

0 (QO7 ’ ) — (QO7 )
0 (QO7 ) ) — (q ) )
6(g,, ) = (g,)

(all other transitions are )

Ar ue that

(M) =
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Anot er E am le

et M =(gqg,9 - - - , 0,490, ¢ )
where
6 (g0, » ) = (g0, )
6 (g0, » ) = (g0, )
6 (g0, » ) = (g, )
6(,, )= (¢,)
6(,, )= (g,)

(all other transitions are )

Ar ue that

(M) = :
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¢
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esi n a A M that a epts the followin
lan ua e

= : ol )= ()

esi n a A M that a epts the followin
lan ua e

= : ()= ()
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E 1 alen e of PDA an
CFaQG

e want to show that the lan ua es
a epte As are e a tlI the
onte t-free lan ua es

here are two i pli ations to show

An lan ua e enerate a an e
a epte a A

An lan ua e a epte a A an e
enerate a
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