
r)

Qu-3

K. J. Somaiya Institute of Technology, Sion, Mumbai-22
(Autonomous College Affiliated to University of Mumbai)

May-J une 2026

B T'ech Program nformati on T,echno Iogy Scheme III
Regular/Supplementary Examination: SY Semester IV

Course Code: ITC4O4 and Course Name Automata Theory

Date of Exam: 26-0 s-2026 Durati ol') 2 5 Hours Max. Marks 60

In strr:ctio ns:

(1) A1l questions are comPulsorY.
(2) Drarv neat diagrams u'herever applicable

(3) Assume suitable data, if necessary.

BT
level

COMax.
Marks

Question

N o.
QLt.

10Solve any TWO questions out of three: (05 marks each)
Qu-1

25 co6Draw a diagram of the phases of a cornpiler and explain the Code optimizer and

Code generation stages with suitable examples.

25 co3Explain the Chomsky hierarchy for languagesb)

co1 J5Find Regular Expression corresponding to each of the following subsets of {a, b}

i. The set of all strings containing exactly 2a's

ii. The set of all strings containing at least 2a's

iii. The set of all strings containing substring aa'

c)

10Solve any TWO questions out of three: (05 rnarks each)Qu-2

65 co2
a) Design Firrite Automata for aa* + bb*

co4 45Differentiate between Finite Autot'nata and PLrshdown Automata.b)

25 co5Write short note on "Power of Turing Machine"c)

20Solve any TWO questions out of three. (10 marks each)

24 coi
i.y Explain the ciosure properties of regular languages, anci iliustrate any one

closure operation with a sLritable example.

J6 co3ii) For the Grammar C, which is def-ined as:

S)aB lbA
A)AlaSlbAA
B) b lbs IABB

Where S is the start symbol, give the leftmost and rightmost derivations for the

string 'bbaaba'.

a)

co4 610
b) Construct a PDA M accepting {0"1'0''l nt, n } 1} by null store

c02 610
c) Design a Mealy Macl,ine to find the 2's complement of a given binary number
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Solve anY TWO questtons
Qr-4

6coL10twoleastathavethat10tover )I stringsL=a\thefor languageANFaDesign
S.orS0'consecutlve

a)
6co36

i) Construct a gralTilrlar

S)AA\a
A)ss ib

F) equivalent to the grammar:

in Greibach Normal Form (GN

3col4

6

ii) D

11.

ing regular exPressions:llorvby fodenotedsetIS theh1n Engescribe

{
(

I 1+0)*(00+ i )*
l+01+001)+(t+0+00) cos10

ina'tb''
I
JL f

1anthe guagetoTM accePtDesignc)
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