PUSHDOWN AUTOMATA




PUSH DO\,%IH OAUL%_Tg\‘jﬁTRé\I -- PDA

Stack
\ 4
States
‘ ‘ < >
Oy O




Initial Stack Symbol

Stack

sTack__+
head

bottom special symbol
Appears at time O

Stack

N

«— Top




THE STATES
Tnput Pop Push
symbol symbol symbol

NS
@a,b—>c




@a,b—m

input l

stack

“ top

A DS T

Replace>

A DS O




<3£> a,,%—ew:4‘!’

input l

stack

“— 7
°P Push >

A DS T

A DO T O




<3£> a,t)—»,l4!!’

input l

stack

& D =



input l

<Eﬁ>zx )L—»,l4l!’

stack

“ top
No Change

A DS T

A @ 5T




In u’ri

Pop from Empty Stack
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If the automaton attempts to pop from
empty stack then it halts and rejects inptb
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EXAMPLE PDA

PDA M: L(M)={a"b" :n>0}

a, 1l—a bha—> A
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L(M)={a"b":n>0}

Basic Idea:
1. Push the d's 2. Match the b's on input
on the stack with a's on stack
\ 3. Match
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Execution Example: Time O
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current a, 1l—a bha—> A

state
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A string is accepted if there is
a computation such that:

All the input is consumed
AND
The last state is an accepting state

we do not care about the stack contents
at the end of the accepting compu’ra’rio‘




Rejection Example: Time O

Input
alalb
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Stack
current a, 1l—a bha—> A

state
*<:Z»)L,l:>2§§é;2b,a:»2K§%;;)L35>35%‘I”



Rejection Example: Time 1

Input
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Stack
current a, 1l—a bha—> A

state
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Rejection Example: Time 2

Input
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Rejection Example: Time 3

Input a
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current @ b,a— A
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state '
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Rejection Example: Time 4

Input
alalb &
| [
Stack
current a, 1l—a bha—> A

state
+(i§))h/19ul§%%£%;;1;i2§%£522435>354i!b



Rejection Example: Time 4

Input
alalb &
| I
Stack
reject
current a, 1l—a bha—> A

state
+(i§DZq)l»,;§éé2b,a:>ﬂﬁ§%;;24$3>$$@l!»



There is no accepting computation for aab

The string aab is rejected by the PDA

a,l—a bha—> A

Z,l—)lgb,a—)/lgi,$—>$




