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Objectives: Learningobjectivesofthislectureare
e RE to PDA Conversion
o Examples
e FA to PDA Conversion (By CFG)

o Examples
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RE to PDA Conversion

PDA (Push Down Automata) supports all regular languages as well as Context
Free Languages (CFLs). In our previous week, we have studied PDA for CFG’s
and CFL’s. Now in this section, we will convert a regular language into its
equivalent PDA by using the following steps.

e Regular Expression to CFG conversion

e CFG to PDA Conversion
Each regular expression can be converted into CFG and every CFG can be

converted into PDA. We will explain this by the help of examples

Example: Write PDA for the given RE

RE= aa(a + b)*(aa + bb)
Solution: The Regular expression given is for the language starts with aa
and end on double letter defined over X = {a,b}. Now first we convert this
regular expression into CFG and then into its equivalent PDA. So, the CFG of
above RE is

S - aaX

X - aX|bX|aa|bb

5 o aay —= = ]

X - [aX | bX]I[aa | bb]

Here

(aa + bb)
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Now we have to convert this CFG into PDA

Start

Push S ¥ > Pop E—

S->aaX
X->aX|bX|aa|bb

Push X Push X PushX Pusha Pushb

aababbb(delta) l J l ! v

Pusha Pusha Pushb Pusha Pushb

!

Push a
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Accept
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Read 3

S->aaX
->aX
->X
->pX
->X
->aX
->X
->pX
->X
->bb
_>b
->delta

aababbb(delta)

Now we have to check the above PDA by passing a word. Let the word is

aababbb. Now this word created by the CFG as,

S = aaX
= aabX
= aabaX
= aababX
= aababbb
State Stack Tape
Start A ... aababbb AA ...
Push S SA .. aababbb AA ...
Pop A .. aababbb AA ...
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Push X XA .. aababbb AA ...
Push a aX A ... aababbb AA ...
Push a aaX A ... aababbb AA ...

Pop aX A .. aababbb AA ...
Read 1 aX A ... aababbb AA ...
Pop XA .. aababbb AA ...
Read 1 XA .. aababbb AA ...
Pop A .. aababbb AA ...
Push X XA .. aababbb AA ...
Push b bX A ... aababbb AA ...
Pop XA .. aababbb AA ...
Read 2 XA aababbb AA ...
Pop A .. aababbb AA ...
Push X XA .. aababbb AN ...
Push a aX A ... aababbb AA ...
Pop XA .. aababbb AA ...
Read 1 XA .. aababbb AA ...
Pop A .. aababbb AA ...
Push X XA.. aababbb AA ...
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Push b bX A ... aababbb AA ...
Pop XA .. aababbb AA ...
Read 2 XA.. aababbb AA ...
Pop A .. aababbb AA ...
Push b bA .. aababbb AN ...
Push b bb A ... aababbb AA ...
Pop ba.. aababbb AA ...
Read 2 bA .. aababbb AN ...
Pop A .. aababbb AA ...
Read 2 A .. aababbb AA ...
Pop A .. aababbb AA ...
Read 3 A .. aababbb-AA ...
Accept A .. aababbbAA ...

So, the above PDA passed the word belongs to the regular expression
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Example: Write PDA for the given RE

RE= (ab + ba)(a + b)*(ab + ba)
Solution: The Regular expression given is for the language cannot starts and
end with double letter defined over £ = {a, b}.
The Regular expression given is for the language cannot starts and end with
double letter defined over X = {a, b}.
Now first we convert this regular expression into CFG and then into its
equivalent PDA. So, the CFG of above RE is

R.E=(ab+ba)(a+b)*(ab+ba)

S - abX | baX

X - aX|bX|ab|ba

4Cannot Start with double I
S - abX | baX lottor

X - [aX | bX]I[ab | ba]

| (a+b)” I | Cannot end with double:|

Now we have to convert this CFG into PDA

Here



NASEER
Typewriter
R.E=(ab+ba)(a+b)*(ab+ba)
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ababa
S->abX
a
T T b ->bX
Read 1 Read 2 ->X
Start ->aXxX
Accept >X
->ba
l au b AT ->a
>delta
A
Push S - > Pop —— >  Read3

S->abX | baX
X->aX | bX|ab | ba

!

Push X PushX PushX PushX Pushb Pusha

S T T T A

Pushb Pusha Pusha Pushb Pusha Pushb

.

Pusha Pushb

Lo

ababa (delta)

Now we have to check the above PDA by passing a word. Let the word is

ababa. Now this word created by the CFG as,

S = abX
= abaX
= ababa
State Stack Tape
Start A .. ababa AA ...
Push S SA.. ababa AA ...
Pop A .. ababa AA ...
Push X XA .. ababa AA ...
Push b bX A ... ababa AA ...
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Push a abX A ... ababa AA ...
Pop bX A ... ababa AA ...
Read 1 bX A ... ababa AA ...
Pop XA .. ababa AA ...
Read 2 XA.. ababa AA ...
Pop A .. ababa AA ...
Push X XA .. ababa AN ...
Push a aX A ... ababa AA ...
Pop XA .. ababa AA ...
Read 1 XA.. ababa AA ...
Pop A .. ababa AA ...
Push a aan.. ababa AA ...
Push b ba A ... ababa AA ...
Pop aanA.. ababa AA ...
Read 2 an.. ababa AA ...
Pop A .. ababa AA ...
Read 1 A .. ababa AA ...
Pop A .. ababa AA ...
Read 3 A .. ababa&n ..
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Accept A .. ababaAA ...

FSA to PDA Conversion (by CFG)

Example: Write PDA for the FSA given below

b b b a,b
é a 5 a a 6

Solution:

The above given FSA is of the language contain exactly two a's defined over

set of alphabets £ = {a,b}. Now, to convert the given FSA into PDA, we will

first convert this FSA into CFG, and then convert this CFG into PDA. So, the

equivalent CFG of the above language will be,
S—>bS|aA
A - bA| aF

F > bF|A

Now, we will convert this CFG into PDA.



Dr. Muhammad Zeeshan Muzaffar

Dr. Naseer Ahmad Sajid

email id: Zeeshan@biit.edu.pkWhatsapp# 0331-5824043

email id: Naseer@biit.edu.pkWhatsapp# 0346-5100010

o s

Read 1 Read 2
Start
l aT\/Tb
Push § y > Pop s

PushS PushA PushA PushF PushF

U 2 T

Pushb Pusha Pushb Pusha Pushb

VSR S S S

Now we have to check the above PDA by passing a word. Let the word,taken

from FSA is babab. Then the table becomes like

State Stack Tape
Start A . babab AA ...
Push S Sha.. babab AA ...
Pop A .. babab AA ...
Push S SA .. babab AA ...
Push b bS A ... babab AA ...
Pop SA .. babab AA ...
Read 2 SA .. babab AA ...
Pop A .. babab AA ...

10
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Push A AA .. babab AA ...
Push a alA A ... babab AA ...
Pop AA .. babab AA ...
Read 1 AA .. babab AA ...
Pop A .. babab AA ...
Push A AA .. babab AA ...
Push b bA A ... babab AA ...
Pop AA .. babab AA ...
Read 2 AA .. babab AA ...
Pop A .. babab AA ...
Push F FA .. babab AA ...
Push a afF A ... babab AA ...
Pop FA.. babab AA ...
Read 1 FA .. babab AA ...
Pop A .. babab AA ...
Push F FA .. babab AA ...
Push b bF A ... babab AA ...
Pop Fa.. babab AA ...
Read 2 FA.. babab AA ...

11
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Pop A .. babab AA ...
Pop A .. babab AA ...
Read 3 A .. bababAA ...
Accept A .. babab-AA ...

So, the word passed successfully and our CFG is verified.

12
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Example: Write PDA for the FSA given below

a

Solution:

The above given FSA is of the language contain odd number ofa’s and odd
number ofb sdefined over set of alphabets X = {a, b}. Now, to convert the given
FSA into PDA, we will first convert this FSA into CFG, and then convert this

CFG into PDA. So, the equivalent CFG of the above language will be,

S—>aA|bB
A - aS | bF
B - aF | bS
F - aB | bA|A

Now we will make the PDA of the above given CFG.

13
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14
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-:ASSIGNMENT:-

Question No. 1

Draw the PDA for the given regular expression.

RE = aa*bab(ab)”

Question No. 2

Draw the PDA for the following FSA by using CFG method.

ab ab a,b

a,b
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