


NS

ERSY
PUBLICATIONS

MADE EASY Publications Pvt. Ltd.

Corporate Office: 44-A/4, Kalu Sarai (Near Hauz Khas Metro Station), New Delhi-110016
E-mail: infomep@madeeasy.in
Contact: 9021300500

Visit us at: www.madeeasypublications.org

2650 Multiple Choice Questions for GATE and PSUs : Computer Science and
Information Technology

© Copyright, by MADE EASY Publications Pvt. Ltd.

All rights are reserved. No part of this publication may be reproduced, stored in or intro-
duced into a retrieval system, or transmitted in any form or by any means (electronic, me-
chanical, photo-copying, recording or otherwise), without the prior written permission of the
above mentioned publisher of this book.

First Edition: 2018
Reprint: 2019
Reprint: 2020
Reprint: 2021
Reprint: 2022
Reprint: 2023

Reprint: 2024

Published by: MADE EASY Publications Pvt. Ltd., New Delhi-110016




PREFACE

It gives me great happiness to introduce the First
Edition on Computer Science and Information
Technology containing nearly 2650 MCQs which focuses
in-depth understanding of subjects at basic and advanced
level which has been segregated topicwise to disseminate all
kind of exposure to students in terms of quick learning and

B. Singh (Ex. IES) deep apt. The topicwise segregation has been done to align

with contemporary competitive examination pattern. Attempt
has been made to bring out all kind of probable competitive questions for the aspirants
preparing for GATE and PSUs. The content of this book ensures threshold level of learning
and wide range of practice questions which is very much essential to boost the exam time
confidence level and ultimately to succeed in all prestigious engineer’s examinations. It has
been ensured from MADE EASY team to have broad coverage of subjects at chapter level.

While preparing this book utmost care has been taken to cover all the chapters and variety
of concepts which may be asked in the exams. The solutions and answers provided are
upto the closest possible accuracy. The full efforts have been made by MADE EASY Team
to provide error free solutions and explanations.

| have true desire to serve student community by way of providing good sources of study
and quality guidance. | hope, this book will be proved an important tool to succeed in
competitive examinations. Any suggestions from the readers for the improvement of this
book are most welcome.

B. Singh (Ex. IES)
Chairman and Managing Director
MADE EASY Group
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CHAPTER

1. Finite Automata: RegularLanguages

Q.1

Q.2

Q.3

Q.4

Q.5

Which of the following is false?

(a) The languages accepted by FA’s are regular
languages.

(b) Every DFA is an NFA.

(c) There are some NFA’s for which no DFA can
be constructed.

(d) If Lis accepted by an NFA with € transition
then L is accepted by an NFA without e
transition.

Let r,=ab*c*and r,=(a*b+c)*and r, =

Then which of the following is true

(@) w = ‘ac’ belongs to L(r,) and L(r,) but not
L(r,)

(b) w="ac’ belongs to L(r;) only

(c) w="ac’ belongsto L(r,), L(r,) and L(r,)

(d) w = ‘ac’ belongs to L(r,) and L(r,) but not
L(r,)

(a+b+0)*.

LetX={a, b}, r, = ala+ b)*and r, = b(a + b)*.
Which of the following is true?

(@) L(r))=L(r,) =2~

(b) L(ry) A L(r) = (e}

(©) L(r)vw (r) =2~

(d) L(r)u L(ry)ufel=Z*

Which of the following statements are true?
(i) abcde L((b*a")* (d*c"))

(i) abcde L((dc*b*a*)*)

(iii)y abcde L((a*b*a*c*d")*)

(@) (i)and (iiiyonly  (b) (ii) and (iii) only
(c) (iyand (ii)only  (d) All of these

Which of the following are regular languages?

(i) The language {W|We {a, b}*, whas an odd
number of b's}.

(i) Thelanguage {wlwe {a, b}*, whas an even
number of b's}.

(iii) The language {W| we {a, b}*, whas an even
number of b’s and odd number of a's}.

Q.6

Q.7

Q.8

Q.9

Q.10

Basic Level

Theory of Computation

(@) (i)and (ii) only
(c) (ii)only

(b) (i)only
(d) All of these

Which of the following regular expression
corresponds to the language of all strings over
the alphabet {a, b} that contains exactly two a's
(i) a
(i) ab*

(iii) b* ab*a
(@) (i) and (ii) only
(c) (i) and (iii) only

(b) (i) and (iii) only
(d) None of these

Which of the following regular expression
corresponds to the language of all strings over
the alphabet {a, b} that do not end with ab”?

(@) (a+ b)* (aa + ba + bb)

(b) (a+ b)* (aa+ ba+bb)+a+b+c¢e

(c) b*ab* a

(d) b* aa b*

What is regular expression corresponding to the
language of strings of even lengths over the
alphabet of {a, b}?

(@) (aa + bb + ba + ab)*

(b) (aa + bb)*

(c) (ab + bb + ba)*

(d) a*b*a*b*

How many minimum number of states will be
there in the DFA accepting all strings (over the
alphabet {a,b}) that do not contain two consecutive
as?

(@ 2 (b) 3

(c) 4 (d) 5

How many minimum number of states are
required in the DFA (over the alphabet {a, b})
accepting all the strings with the number of
a's divisible by 4 and number of b’s divisible

by 57
(a) 20 (b) 9
(c) 7 (d) 15
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Q.11 Which of the following definitions below Q.19 Consider the machine M shown below:
generates the same language as L where
L={x"y"n>=1}?
() E— xEylxy
(i) xyleer yr)
(iii) x* y*
(@) (i)only (b) (i) and (ii) only
(c) (i) and (iii) (d) (i) and (iii) only .
Q.12 LetX={0,1},L=X*and R= {O”1”|n > 0} then (@) L(M) = {words starting with aa or bb}
the language L U Rand Rrespectively (b) L(M) = {words ending with aa or bb}
(a) Regular, Regular (c) L(M) = {words containing aa or bb as a
(b) None regular, Regular subwordy}
(c) Regular, Not regular (d) None of these
lar, N |
(d) Notregular, Notregular Q.20 LetlL = {W| whas 3k + 1 b's Yk> 0}, construct a
Q.13 How many states does the DFA constructed for minimized finite automata D accepting L. How
The set of all strings ending with “00”, have? many states are there in D?
(@) 2 (b) 3 (a) 4
(c) 4 (d) 5 (o) 3
Q.14 Which of the following identities are correct? 8 ?he lanauage is not reqular
(@) rs* = rss* (o) (r's*)=(r+ s)* guag 9
©) (r+s)"=r+s" (d) (rs) =(r+s) Q.21 Which of the following is undecidable?
Q.15 Let L, and L, are regular sets defined over (@) Equ!valence of regularlanguages
. (b) Equivalence of context free languages
alphabet X*. Mark the false statement o
. . (c) Finiteness check on context free language
(@) L, v Lyisregular (b) L, L,isnotregular (d) Emptiness of regular languages
(c) T*—L,isregular (d) L,*isregular b 9 guag
— n KN ~n
Q.16 Consider L, = {0717 |n>1}, L, ={0"c1"| n>1} Q.22 Let, LL1 - {{aaZ”bb;clzgﬁanO}
() L,and L,areaccepted by non-deterministic 2 5 -
L, ={a*" b nenln>0}
PDA. (@ L,cl,and L,c L
(i) L,and L, are accepted by deterministic PDA. 1S5 3< "2
. N (b) L,clLyand L,c L,
(iii) Only L, is accepted by deterministic PDA.
. . () LcL,butl,zL,
Which of the following statements are correct? ) L2 L1 andL2 ;
() Only (i) (b) (i) and (i) 1= 285 C 5
(c) (i) and (iii) (d) Al (i), (ii), (iii) Q.23 Suppose L, = {10, 1} and L, = {011, 11}. How
Q.17 Supposer, =€, r,=0*1* which of the following g;’:lr;y distinct element(sb;’:lrzthere nkL=Lik,
statement is true about r, and r,?
. . . . (c) 2 (d) None of these
(@) r, is not regular expression, while r, is a
regular Q.24 Which of the following regular expression does
(b) r, and r, both are regular expression not represent strings beginning with atleast one
(c) r,is regular expression but r, not 0 and ends with at least one 17
(d) Neither r, nor r, are regular expressions (a) 0*1* (b) 00*(0 + 1)*1
Q.18 The transition function of DFA from one state to (©) 00+ 1) (d) None ofthese
another on a given input symbol wis a function Q.25 Strings generated by (1 + 01)* does not contain

QxX*to
(a) 29 (b) Q
) (d) @2

the substring,
(@ 10 (b) 11
(c) O1 (d) 00
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Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

The following CFG:
S— aS|bSlalb
is equivalent to the regular expression
1. (& + b)* 2. (a+ b)*
3. (a+b)(a+b)* 4. (a+b)*(a+Db)
(a) 2and 3 only (b) 2,3and 4
(c) All of the above (d) 3 and 4 only

The Moore machine has six tuples
(QZ,A 68, qp)
Which of the following is true?
(@) & is the output function
(b) & is the transition function £ — Q
(c) Ais the transition function T x Q —» Q
(d) Ais the output function mapping Q — A

For the previous question, & is the transition
function from
@ Q-R

) ZxQ->Q

(b) dxX— d
(d) None of these

The regular expression for “Binary numbers that

are multiples of two” is

(@ (0+ 1)1 () ( )*.0
*0

) (O+1
(c) (1+0)*.1 (d) (1+0)*.00

The regular expression for “strings of as and b’s
containing two consecutive a’s” is

(@) (a+ b)* ab(a + b)*

(b) (a+b)* bb(a + b)*

(c) (a+ b)* aala + b)*

(d) (a+ b)* ba(a + b)*

The regular expression that describe the language
generated by the grammar:

G=(T.Z){ab} Z|Z— aZlel,Z— bT, T— az))
(a) ab*a* (b) aba*b
(c) ab*aa (d) (a+ ba)*

Which of the string is accepted by given NDFA?

(a) c.(a+ b)* (b) c.ab
(d) None of these

The regular expression (a| b) (a | b) denotes the
set

(a) {a, b, ab, aa}
() {a b}

(o) {a, b, ba, bb}
(d) {aa, ab, ba, bb}

Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Let aand bthe regular expressions then
(a* + b*)* is not equivalent to

(@) (b"+a")" (b) (a+b)

(c) (b+ a)* (dy a+ b

Consider the following regular expression:
R=(abl| abb)*bbab

Which of the following strings is NOT in the set

denoted by R?

(a) abababb

(c) bbab

(b) ababbabbbab
(d) abbabbbab

The following GFG:

S — aS|bS|alb and S — aS|bS|alble is

equivalent to regular expressions

(@) (a+ b)and e + a + b respectively

(b) (a+ b) (a+ b)*and (a + b)* respectively

(c)(a+ b)(a+b)and (e+ a+ b) (e+ a+ b)
respectively

(d) None of the above

Which of the following pairs of regular expression
are not equivalent?

(@) (ab)* aand a(ba)*

(b) (a+ b)*and (a* + b)*

(c) b* ab*and a* ba*
(d)

d) All of the above
Can a DFA simulate NFA?
(@) No (b) Yes

(c) Sometime (d) Dependson NFA

The basic limitation of FSM is that

(@) It can not remember arbitrary large amount
of information.

(b) It sometimes fails to recognize grammars
that are not regular.

(c) It sometimes fails to recognize grammars
that are regular.

(d) All of these

Any given transition diagram has an equivalent
(a) Regular expression

(b) NDFSM

(c) DFSM

(d) All of these

The set {a” b”| n=1,2,3, ..} can be generated
by the CFG

(@) S— ablasble
(c) S— ablaSb

(b) S— aaSbb|ab
(d) None of these
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Q.108 Which of the following problems is undecidable?

(a) Membership problem for CFGs
(b) Ambiguity problem for CFGs
(c) Finiteness problem for FSAs
(d) Equivalence problem for FSAs

Q.109 Which of the following is true for the language

{ap|p is a prime}?

a) Itis not accepted by a Turning Machine

b) Itis regular but not context-free

c) Itis context-free but not regular

d) It is neither regular nor context-free, but
accepted by a Turing machine

(
(
(
(

m Theory of Computation

21.
31.
41.
51.
61.
71.
81.
91.

101. (ac) 102. (a)

© 2 () 3 (d 4 () 5 ()
(@ 12. (c) 13. (b) 14. (d) 15. (o)
(@ 22. (c) 23. (8 24. (@) 25. (d)
(d) 32. (@) 33. (d) 34. (d) 35. (a)
(c) 42. (c) 43. (b) 44. (d) 45. (d)
(d) 52. (o) 53. (c) 54. (b) 55. (d)
(@ 62. (c) 63. (c) 64. (a) 65. (d)
€ 72. (b) 73. (d) 74. (©) 75. (a)
(b) 82. (d) 83. (c) 84. (c) 85. (d)
() 92. (d) 93. (b) 94. (b) 95. (o)

103. (a) 104. (b)

Theory of Computation
Bl ©

For every NFA there exist an equivalent DFA and
vice-versa. Power of both NFA and DFA for
recognization of language is same.

2. [t

ace L(r,), since we cantake b*as € and c*as c.
ac € L(r), since (a+ b+ c¢)" includes all
combinations of a, band c.

Q.110 Which of the following are decidable?

1. Whether the intersection of two regular
languages is infinite.

2. Whether a given context-free language is
regular.

3. Whether two push-down automata accept the
same language.

4. Whether a given grammar is context-free.

(@) 1and 2 (b) 1and 4

(c) 2and 3 (d) 2and 4

6. (d 7. (b 8 (@ 9. (b 10. (a)
16. (b) 17. (b) 18. (b) 19. (c) 20. (o)
26. (b) 27. (d 28. (©) 29. (b) 30. (c)
36. (b) 37. (c) 38. (b) 39. (a) 40. (d)
46. (©) 47. (b) 48. () 49. (©) 50. (o)
56. (@) 57. (d) 58. (b) 59. (c) 60. (d)
66. (d) 67. (@) 68. () 69. (b) 70. (b)
76. (o) 77. (@ 78. (@ 79. (b) 80. (d)
86. () 87. (b) 88. (b) 89. (d) 90. (b)
96. (@) 97. (c) 98. () 99. (3 100. ()
106. () 107.(b) 108.(b) 109.(d) 110. (b)

ace L(r,) since whenever (a* b + ¢)" is taken to
include a, “ais always followed by b”.
ab= b, ab, aab, .... & so on.

5 )

L(r,) is the set of all string starting with ‘a’.

L(r,) is the set of all starting with ‘b".

Since any word belonging to * either starts with
“a” or starts with “b” or is “e€”, therefore

L(r) v L(r)ule}=X*
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u () to (aa + bb + ba + ab)*. In choice (b) the string

Note that

(b*a*)" =(a*b*)* = (a* + b*)* = (a+ b)* sofor(a)
L((b*a")* (d"c*)*) gives all the combinations of a
and bfollowed by all the combinations of ¢ and d.
for (b) L((d*c*b*a*)*)=(a+ b+ c+ d)*

will generate all strings with combination of a, b,
¢, band d.

for () L((a*b*a*c*d*))=(a+ b+ c+ d+ &)*
=(a+b+c+d*

5. [C)

As we can construct the DFA for the given
languages, hence all of the given languages are
regular.

6. [T

All languages are accepting strings over the
alphabet {a, b} that contains exactly two a’s but
they are not accepting all strings like the first
choice just accepts ‘aa’. The second choice can't
accept ‘baa’. The third choice can’t accept ‘baab’.
The correct regular expression is b* a b* a b*.

(b)

Choice ‘&’ is incorrect since it does not include
the string “a”, “b” and “e€” (all of which do not
end with ab).

None of choices ‘¢’ or ‘d’ accept the string ‘a’, So
they can’t represent specified language.

s |8

The regular expression corresponding to the
language of strings of even lengths over the
alphabet of {a, b} is ((a+ b)?)* which is equivalent

‘ab’ is not present. In choice (c) the string ‘aa’ is
not present. In choice (d) odd length strings are
also acceptable.

. [

First draw FSM for accepting all strings containing
consecutive a’s, as shown above. Now change
the final states to non final states and non final
states to final states to get the required DFA

shown below:
8611)
O

(yb  a

Start O
10. [B)

For DFA accepting all the strings with number of
a’sdivisible by 4, four states are required similarly
for DFA accepting all the strings with number of
b’s divisible by 5, five states are required and
for their combination, states will be multiplied.
So 5 x 4 = 20 states will be required.

1. [B)

(ii) and (iii) are false since, x* y* does not
necessarily generate equal number of x¥’sand y's
and hence are not satisfying the conditions of
the given language.

EN ©
Since L=X"={0,1}*=(0+ 1)*and
R={0"1"| n> 0}, L u Rproduces (0 + 1)* which
is regular language and Ris not regular as there
is no regular expression for that Ris actually DCFL.

13. [0

The DFA will be

For these kind of problems the required number
of states are always equival to “the length of the
string that it is ending with” + 1.



CHAPTER

1. Finite Automata: RegularLanguages

Q.1

Q.2

Q.3

Q.4

Q.5

Which of the following statements are true?
) L(((ab)" (ba)*) n ((ba)” (ab)")) = {e}
L((ab* ba*) N (ba* ab)) = {e}
L((a*b™b)" n (b*a*a)*) = (€}

iyand (iiyonly  (b) (ii) and (iii) only
i)and (iii) only ~ (d) (iii) only

Which of the following statements are true?
(i) L(a*b)" + (ba")") =%x"
(i) L((a*b™)" + (b*a*)) =%*
(iii) L((ab)" + (ba)*) = £*
(
(

a)
c)

(i
(i
(iii)
@ (
© (

a) (i)only (b) (ii) only
c) (iii) only (d) None of these

Ifa DFA is represented by the following transition
table, then how many states does the
corresponding minimal DFA contains?

Input

State 0 1

Start = A B (o

B B D

C B C

D B E

Final —E B C
(a2 (b) 3
(c) 4 (d) 5

Consider G={(a, b), (S}, S, {S— bl SalasS| Ss))
Which of the following are true?

(i) aabbaae G (i) Gis ambiguous

i) Regular expression correspondingto Gis ba*
(o) (ii) and (iii) only

(
(@) (i) and (ii) only
( (d) all of the above

c) (i) and (iii) only

Which languages does the following DFA accept?

Q.6

Q.7

Q.8

Q.9

Advance Level

Theory of Computation

(@) (ab)*
(c) (ab + ba)*

(b) (ab + bb)*
(d) (aa+ bb)*

Which of the following statements are false?

(a) Theregular expression (1 + 10)* denotes all
strings of 0's and 1’s beginning with ‘1’ and
not having two consecutive 0’s.

(b) The regular expression (0 + 1)* 011 denotes
all strings of 0’'s and 1's ending with 011.

(c) Theregular expression 00(1+10)* denotes all
strings of 0’s and 1's with atleast two
consecutive O's.

(d) The regular expression (0 + €) (1+10)*
denotes all strings of 0’'s and 1’s that do not
have two consecutive 0’s.

Which of the following statement must always
be true for Aand B ? Suppose A and B are two
sets of strings from X*, such that B¢ A

(i) If Alis finite then, B is finite.

(i) If Ais regular then, Bis regular.

(iii) If Ais context free then, Bis context free.
(@) (i)yonly (b) (i) only

(c) (iii) only (d) All of them

Consider the following grammar G:
S— aA A— (aA, bB), B— (bB, ¢, cO),
C—(c, cC)

Which of the following is L(G)?

(@ L(G)=abc (b) L(G)

(c) L(G)=aa*bb*cc* (d) L(G)

=aa*'b*c*
=(abc)*

Deterministic finite automata of a language over
alphabets {0, 1}, which does not contain 3
consecutive 0’s. Minimum how many states, S,
in all, the DFA will have and how many of them
will be final states, F?

@@ |Sl=5and |Fl=
(b) |Sl=5and |Fl=3
) ISl=4and |Fl=

==

(d) |Sl=3and |Fl=1
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Q.10 Consider the following regular grammar: (b) If Lis accepted by an NFA with e transition,
R, =(a+ b)* then L can be accepted by NFA without e
R, = (a" + b*)* transition.
R,= (e +a+ b")" (c) If Lis accepted by a non-deterministic PDA
Minimized deterministic finite automata of which then itis not always true that L is also accepted
R,, R, and R, are exactly same except state by deterministic PDA.
names? (d) If L is accepted by turing Machine, which
(a) DFA for R, and R, are similar halts on every win L then L’ is recursively
(b) DFA for R, and R, are similar enumerable but not recursive.
(c) DFAs of R,, R, and R, are different . .
(d) DFAs of R, R, and R, are similar Q.16 Inastring of length n, how many proper prefixes
can be generated
Q.11 Consider the following machine M: (@) 2" (b) n
©) n(n+1) d) n-1
2
What is the language L(M) accepted by this Q.17 Consider the grammar:
machine? S aaa8| alaa
(@) L(M) = {Set of all words starting with aabb}. L(G) =
(b) L(M) = {Set of all words having aabb as a (8) L(G) = {w:Iwl mod 3 =0)
subword}, (b) L(G) = {w: [w| mod 3 =1or2
(c) L(M) = {Set of all words ending with aabb}. (¢) L(G)=L(a")
(d) L(M) = {Set of all words with exactly one (d) L(G) = L(a") —{e}
occurance of aabb). Q.18 Given an arbitrary DFA with 2V states, what will
Q.12 Consider a grammar G as follows: be the number of states of the corresponding
S— aA, A— bbA A—c NFA?
L(G)="? (@) Nx N (b) 2N
(8) L(G) = {abbc) (©) 2N (d) NI
(b) L(G) = {ab"c|n=0) Q.19 The following CFG:
(C) L(G) { b2”c|n>0 S—)&B'bA
(d) L(G) = {ab*"cln>0} A—s alasS|bAA
Q.13 Letr, = (a+ B2, r, = (@ + b")", 1y = (& + b)" B blbs|aBB
Which of the followmg is true? Generates strings of terminals that have
(@) L(r,) < L(r,) and L(r,) < L(r,) (a) Equal number of a's and b’s
(b) L(r,)) c L(r,) and L(r,) € L(r,) (b) Odd number of a's and even number of b’s
(©) L(r,) = L(ry) < (1) (c) Even number of a's and even number of b’s
(d) L(r) U L(ry) = L(r,) (d) Odd number of a's and even number of a's
Q.14 r, = (b* ab* ab* ab*)*, r, = (b* ab* ab*)*. Q.20 Theregular expression 0%(10*)* denotes the same
What is L(r,) N L(r,)? set as
(@) [(b* ab* ab* ab*)*] (@) (10)*1* (b) 0+ (0+10)*
(b) [(b* ab* ab*)*] (C) (O +1)*10(O +1)* (d) None of these
(c) [(b" ab* ab*)°] Q.21 Consider the following deterministic finite state
(d) [(b* ab* ab* ab* ab* ab* ab*)*] automation M-
Q.15 Which of the following statement is not correct?

(a) If L is accepted by NFA, then there exists
of DFA that accepts L.




MEDE EESY

Theory of Computation | Advance Level | 21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Let S denote the set of seven bit binary strings
in which the first, the forth and the last bits are
1. The number of strings is Sthat are accepted

by Mis
(a) 1 (b) 5
(©) 7 (d) 8

If an NDFA accepting L is denoted by (Q, S, @,
g, F) the equivalence DFA is denoted by
M =(Q’, Z, 8, qy, F'). Which of the following is
true?

(@) @c2?

(b) qo’ =4y

(c) F’isthe set containing all elements of F
(d) None of these

An FSM can be used to add two given integers.
This remark is
(@) True

(c) May be true

(b) False
(d) None of these

Consider the production grammar

S— AB|AS, A— alaA B— b
Which of the following regular expressions
carresponds to the given production grammar?
(@) (ab)* (b) a(ab)* b
(c) aa* b* (d) aa*b

P, Q, Rare three languages. If Pand Rare regular
and if PQ = R, then

(a) Qhasto beregular

(b) Qcannotberegular

(c) @need not be regular

(d) QhastobeaCFL

If G = ({S}, {a}, {S— SS}, S), find language
generated by G.
@@ LG)=0
(c) L(G)=a"

(b) L(G)=a"
(d) L(G)=a'ba

If we (a, b)* satisfies abw = wab, then | w/| is
(a) Even (b) Odd
(c) Null (d) None of these

What is the regular expression for the language
generated by S — aS| bA, A— d|ccA

(a) a*bd (b) a*(bd)(bce)* d

(c) a b(ce)* d (d) None of these

Directions for Question 29 and 30:
Consider the transition table as given below:

8§ |0 1 2
@®|Aa B C
- B C
©|- - ¢

Q.29

Q.30

Q.31

How many strings ending with O will be accepted
by the given DFA if the maximum possible length
of the string is n.

(@) 0 (o) 1

(c) n—1 (d) n

If Abecomes a non-accepting state, then how
many strings ending with O will be accepted if
maximum length of string is n.

(@ 0 (b) 1

() n (dy n+1

Which of the following can be recognized by a

DFA?

(@) The number 1,2,4, ... 2"... written in binary

(b) The number 1, 2, 4,... 2"... written in unary

(c) The set of binary strings in which the number
of O’s is same as the number of 1’s

(d) The set {0, 101, 11011, 1110111, ...}

Directions for Question 32, 33 and 34:
Consider the transition table of a DFA as given below:

Q.32

Q.33

1) a b
Start 9 qs
Sl d0 g4
g4 9 92
S0 a;
93 94
94 g3 4

Which of the following is the most precise

interpretation of state q,?

(a) Accepts strings starting with a and ending
with b.

(b) Accepts strings starting with a and ending
with ab.

(c) Accepts strings starting with b and ending
with a.

(d) Accepts strings starting with a and ending
with bb.

Which of the following is the most precise

interpretation of state q,?

(a) Accepts strings starting with a and ending
with b.

(b) Accepts strings starting with b and ending
with bb.

(c) Accepts strings starting with b and ending
with ab.

(d) Accepts strings starting with b and ending
with a.
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1.

11.

21.

31.

41.

51.

61.

71.

81.

d 2. B 38 (© 4 (@ 5 (0
b) 12. (d) 13. (8 14. (d) 15. (d)
() 22. (@) 23. (b) 24. (d) 25. (o)
(@ 32. (d 33. (d) 34. (b) 35. (b)
(c) 42. (b) 43. (d) 44. (c) 45. (a)
(d) 52. (c) 53. (a) 54. (c) 55. (a)
(b) 62. (a) 63. (a) 64. (a) 65. (a)
b) 72. (b) 73. (d) 74. (b) 75. (o)

(b) 82. (d) 83. (c) 84. (c) 85. (¢

Theory of Computation
[

For (i) intersection of (ab)*(ba)* and (ba)*(ab)* is
not {e}. For eg. “ab” is one more string which
satisfies ‘N’

Therefore (i) is false.

For (i) let L, = (ab*ba*) and L, = (ba*ab). The
string in L, should always start with ‘a’, where as
for L, it always starts with ‘b’ € is not part of
either language. Hence intersectionis { }.
Hence (ii) is also false.

For (iii) both (a*b*b)* and (b*a*a)* contain “e”.
No other string is common. Because strings in
L, mustend with ‘b’, where as strings in L, must
end with ‘a’.

2 B

The first one is not X* because ‘aa’ is not present
in the language L. In (ii) all possible strings are
present since, (a*b*) = (a*+ b*)* = (a + b)*~
Therefore (ii) is . (ii) is not X* because, in (iii)
single letter strings ‘a’ or ‘b’ are not present. Also
abba, aa, bb, etc. are also not present.

Bl ©

Drawing the DFA corresponding to the given
transition table:

16.

26.

36.

46.

56.

66.

76.

86.

(b) 17. (b) 18. (b) 19. (@) 20. (a)
(@ 27 (a 28. (c) 29. (d) 30. (a
(b) 37. (&) 38. (d) 39. (d) 40. (b
(d 47. (d) 48. (d) 49. (¢) 50. (o)
(c) 57. (d) 58. (c) 59. (d) 60. (o
(d 67. (b) 68. (c) 69. (d) 70. (b

(@ 77. (d) 78. () 79. (d) 80. (d)

Use DFA minimization algorithm
The corresponding minimum state DFA for this
language can be constructed as

1 0
o}q%1@\1

1 2

1
Only 4 states are needed.

B =

Two derivation trees are possible for aabba as
given below:

s s
/\s a/\s
/S\ S/\ a/\s
a P a VN
d s a s S
g P
RN
T a
b

Therefore (i) and (ii) are both true.
Choice (iii): ‘aba’ is also accepted by the given
grammar. Therefore (iii) is false.
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We can clearly see that any number of loops of
“ab” and “bb” can be accepted and ‘0’ is the
accepting state.

6. I8

The given regular expression 00(1 + 10)* is not
complete to denotes all strings of 0’'s and 1’s with
atleast two consecutive O’s.

The correct regular expression must be

(0+1)*00(0 + 1)*
o 8

It is possible to have a subset of regular
language which is not regular and a subset of
CFL which is not CFL, but a subset of finite set
has to be finite.
For example:
1. L=(0+ 1)"isregular.
Let L, ={0"1"}
Here L c L. But L is not regular.
2. L=(0+ 1)"isregular and hence also CFL.
Consider
Ly={0"170"| n=0}
Here L c L, but L is nota CFL.
Hence, (ii) and (iii) are incorrect.

Bl ©

The given grammar is right linear.

The above FA accepts the language
L(G) = aa” bb* cc*

Bl ©

The regular expresession for the language:
L= {W| W does not contain 3 consecutive 0’s} is
r=1*+1*01*+1*01* 01"

== =

.. Number of state, |S| =4
Number of final states, |F| =3

10. [C)

R, = (a+ b)* (1)
R, = (a*+b*) = (a+ b)* -(2)
R,=(e+a+b)"=(a+b)” ..(8)

Clearly from (1), (2) and (3).

1. [O)

b a a
b b

a
Clearly, we can observe that the minimum string
accepted is aabb.
The corresponding L(M) = {W| we (a+ b)* aabb
(a+ b)*}.

12. )

The given grammar G:

S—aA A— bbA, A— ¢, A— bbA| c generates
(b27¢c, n >0}

Then S — aA generates {ab®"c, n > 0} then the
language corresponding to itis

So, L(G) = {ab?"c| n>0}

13. [B)

r,=(a+ b?)* = (a + bb)* = (a*(bb)*)*

r,=(a"+b")" =(a+ b)" =(ab")"

ry = (&% + b)* = (aa + b)* = ((aa)* b*)
L(r,) c L(r,)and L(ry) c L(r,)

1a. [C)
r, = (b* ab* ab* ab*)*
r, = (b* ab* ab*)*
r, denotes multiple of 3 a's, with any number of
b’s.
r, denotes multiple of 2 a's, with any number of
b's. L(r,) m L(r,) denotes multiple of 6 a's, with
any number of b’s. Hence,
L(r)n L(r,) = L[(b*ab*ab*ab*ab*ab*ab™)*]
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