F/2023/7162 Total Pages : 7

Fifth Semester
Computer Science and Engineering
Scheme OCBC 2019
THEORY OF COMPUTATION
Time : Three Hours Maximum Marks : 70

Note : ) All7 Questions are Compulsory. Internal choices has been
given in each LO (Learning Outcome).

a4t 7 uem e &1 3R fAeea uids LO (T amsedH)
A for m €l

i) Incaseofany doubt or dispute, the English version question
should be treated as final.
et Y PR & Teg T e it Ry & sl v &
Yo7 Y IifeE AT SR

Q. | LO | Questions Marks

1. | LO2 | a) Define transition matrix with the help of an 3
example.

Transition matrix o Tes SETERYT Y TR
¥ gferfa Al

b) Describe regular languages withthehelpof | 3
examples. o

Regular languages @1 IGTE=v Dl FERIAT
GAGEEIEY
¢) Define Mealy machine withthe helpofan | 4
example.
Mealy machine &I SEERUT H TR |
T
OR/3ran
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Q. | LO | Questions Marks

a) Explain finite automata with proper diagram. | 3
Finite automata @ I & gRT GHsT8Ql
b) Expiain following: 3
frfeiRaa 1 eI
1) Transition function
1) Initial and final states
¢) Define Moore machine with an example. 4
Moore machine P! ISR &l FERIAT A

HHHATSN
2. | LO3 |a) Construct DFAequivalentto followingNFA | 6

LO4 M=({q0 9 9 q3}, {0,1}, 6, Yo {Q3})
Where 6 is given by transition table

Fefefad NFA M = ({q, q, 4, 93},
{0, 1}, 3, qy, {q3}) & R DFA TR

BTG &l & HsHHvT arferat gRT o ma &
State 0 1
- dq 9 Y
q, 9, q,
9, qs q;
d; 4
b) Findregular expression for the given DFA | 4
{7 ¢ DFA & folt YIeR wawes T x|

a,b
Qp —2—{q; 2 @)
b a

@ a,b

OR/31ar
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Q. | LO | Questions Marks
a) Minimize the given DFA. S
f&7 17 DFA @7 Minimize S

b) Describe regular expressions. Write any five} 5
identities of regular expression.
YER CEieE B qui aR| eR YaRme
&t P urg ggaE fafaul

3. | LO5 |a) Whatisa Linear Grammar? Explain with| 3

example.
Linear Grammar @1 8K 87 S&RY &
SR FHATN .

b) Find aregular grammar that generates the| 3
Language L= (aa*(ab+a)*)
Language L = (aa*(ab+a)*) & foTq regular
grammar foiRag|

¢) Listand explain any four closure properties 4
of regular languages.
Regular languages @ f=81 IR closure
properties @ foRgAR THHATSY
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Marks

a)

b)

OR/3rerar
Explain regular grammar with example.
regular grammar Y IGTERT I AT FHET|
Prove L = {a"b" | n > 1} is a non regular
language using pumping lemma.
Pumping lemma T 931 o R¥g ax &
L={a"0" | n>1} W 7 J[eR AN &

4. | LO6
LO7

b)

b)

Describe any four closure properties of
context free languages.

“Context free languages &1 fd2 IR closure

properties &1 fda=or w1

Find reduced grammar equivalent to the
following grammar

forferRad IR & e reduced grammar
EIRICE

S—aA|aBB

A —>aaA|A

B —5 bB | bbC

C—B

OR/31ar
What is derivation? Explain leftmost and
right most derivation.

Derivation 30T 8/ §? Left most Ud right
most derivation @} THTST

Convert the following grammar into
equivalent Greibach normal form.

ffaied amR @ 96 Jed Greibach

normal form ¥ gRafdd &
S—AB
A—>aA|bB|b

B—b
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5. | LO8

a)

b)

b)

Define push down automata with tuples and
suitable diagram.

Push down automata @ tuples Td 2 fed
gfRwifia |
Design a push down automata for the
language.
Language ¥ T push down automata
fEmegT |
L={d"b"|nz=1}

OR/3rya1

Write any four differences between
deterministic push down automata and
non-deterministic push down automata.

Deterministic push down automata T4 non-
deterministic push down automata & 7Y

PIs IR IR faaRaul

Convert following CFG to equivalent push
down automata.

fr=fRad CFG 3 S8 god puSh down
automata 3 gRafdd ax|

S—aA

A — aABC |bB|a

B—-b

C—oc
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Q. | LO | Questions Marks
6. | LO9 | a) Definethe following; 4
FraforRea & aRifa o -
1) Infinite length tape
1) Read/write head
i) Blank symbol
b) Design a turing machine that acceptsthe | 6
following language ¥ =(a, b).
f=ferRad language = = (a, b) & forg w
turing machine f$9E7 &}
L={a"0"c"|n>1}
OR/31ra1
a) Define the following: 4
frafaRed @t aRafte o= -
1) Multitape turing machine
) Universal turing machine
b) Constructa TM for the following language 6
Z=(a,b)
fr=feiRad language X = (a,v B) & foq @
™ &R
L={a"p?"|n21}
7. | LO10 | a) What are polynomial class and non 3
polynomial class?
Polynomial class W@ Non polynomial class
T e 87
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Questions

Marks

b)

Explain any NP complete problem.
3} oY NP complete problem @1 HITSU

Show relation between NP complete and
NP hard problems using Venn diagram.

Venn diagram &1 FgR—Id! ¥ NP complete
Td NP hard problems & H&4 &Y femsu

OR/3rar

What are complexity classes? Explain
Complexity classes a1 g7 FHssyl

Explain NP complete with suitable example.
NP complete @1 IIERT BIESESEEIEN
Differentiate P and NP class.

P ud NP T o 3R gl

Y
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