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Upto Isomorphism the number of
abelian groups of order 108 is :

(A) 6

(B) 11

€ 9

(D) 8

Let * be a binary operation on a non-
empty set S. Then the pair (S, *) is
called groupiod if :

(A) a,beS=a*beS

(B) a,beS=a*begS

(C) Both (A) and (B)

(D) None of the above

The composition of two congruence

relations on a set is :

(A) Congruence relation

(B) Not necessarily a congruence
relation

(C) Reflexive relation

(D) None of the above

X — Y is called
Homomorphism from (X, -) to (Y, *) if

fora,b e X:

A map f

(A) f@a*b)=f(a)-f(b)
(B) f(a-b)y=f(a)*f(b)
(C) f@a-b)y=f(@-f(b)
(D) f(a*b)y=f(a)+f(b)

B031007T

(3)

Let (m, *, e) and (T, A, €') be any two
monoids. Then a mapping f: M — T,
for a, b € M is monoid homo-
morphism if :

(A) f(@a*b)y=f()Af(b)

(B) f(e)=¢

(C) Both (A) and (B) are true

(D) None of the above

A relation R on a set A is said to be
partial order relation if itis :

(A) Reflexive

(B) Antisymmetric
(C) Transitive

(D) All of the above

If there exists an Integer C such that
ac = b and is denoted by alb, on the set
of all positive integers N, then the
relation “a divides b” is :

(A) Partial order relation

(B) Only Reflexive

(C) Only Anti-symmetric

(D) Only Transitive

A partially ordered set (L, <) is said to

be Lattice, if foreverya,b e L:

(A) Supremum {a, b} existin L

(B) Infimum {a, b} existin L

(C) Both Supremum and Infimum
{a, b} existin L

(D) None of the above

Set-A



9. The set N of natural numbers under

divisibility relation forms a lattice in

which :

(A)
(B)

(C) Only (A) is true
(D) Both (A) and (B)

10. A lattice (L, <) is said to be complete
lattice if for every subset A of L :
(A) AAexistsin L
(B) VvAexistsinL
(C) Both (A) and (B)
(D) None of the above

11. In a Boolean algebra least and greatest

element are respectively :

(A)
(B)
(©)
(D)

12. Boolean Algebra B, is known as

switching algebra if B, has elements :

(A)
(B)
(©)
(D)

B031007T

avb=Icm(a,b)

anb=gcd(a,b)

Oand1
land?2
Oand 2
2and 0

n
2n

n2

3n

(4)

13.

14.

15.

16.

In

Boolean Algebra number of

complements of each element if exists,

is:
(A)
(B)
©)
(D)

Two
Three
Four

Unique

In a Boolean Algebra (B, v, A, ) :

(A)
(B)
(©)
(D)

av(@ab)=a-b
av(@ab)=a+b
av(@nab)=avb

av@nab)=anab

For each element a in a Boolean

Algebra :

(A)
(B)
(©)
(D)

(@) =a’
(@)=a
(@) =a’

None of the above

A Grammar G is said to be type-1 if

every production o — B has the

property :

(A)
(B)
(©)
(D)

I (o) <T(B)
(o) 21(B)
(o) >1(B)

None of the above

Set-A



17. If Ry and R, are Regular expressions, 21. Suppose (S, *) and (T, A) be any two

then : semigroups, thenamap f: S — T, for
(A) L(R,+Ry)=L(Ry) a, b € S is Semigroup Homomor-
phism if :

(B) L(R:+R2)=L(R)
(A) f(a*b)=f(a)Af(b)

(B) f(a*b)=f(a)
(C) f(a*b)=f(b)

(C) L(R:+R2)=L(R1) NL(R)

(D) L(R:+R2)=L(Ry) U L(R)

18. If X and Y are regular sets over X then (D) f(a*b)="f(a)+2f(b)
which is also regular over X ? 22.  If P(S) be power set of a non-empty set
(A) XY S, then Algebraic system (P(s), U) is
monoid with identity :
(B) XuY
(A) 0
(C) X-Y?
B) 2
(D) None of the above
€ ¢
19. For what value of P, L = a’ is not (D) S
regular ? 23.  Any Group (G, *) is abelian if :
(A) P=4 A) a‘=zewitha=e
(A)
(B) P=5 (B) a’=ewitha=e
(C) P=35 (C) a’=ewitha=2e
(D) P=12 (D) None of the above

20. Which type of Grammar is called 24. It G = (a) be a cyclic group of order n,

. then a™ is generator of G if and only if
context-sensitive grammar ?

g.c.d. of (m, n) is equal to :
(A) Type-2

(A) 0
(B) Type-3 (B) 2
(C) Type-1 (c) 2°
(D) None of the above (D) 1

B031007T (5) Set-A



25.

26.

27.

28.

B031007T

A group G = {e} is known as simple
group, then number of proper normal
subgroups is :

(A) 0

B) 1
€ 2
(D) 4

Under which ordering relation the set
of real number is a partial order
relation :

(A) <

(B)
(C) Both (A)and (B)
(D) None of the above

v

Let (p, <) be a partially ordered set. An
element n in p is said to be a minimal
element if forany x e p :

(A) x<n=x=n

(B) x<n=>x=-n

(C) x<n=x=n

(D) x<n=x*=n

The number of least upper bound if

exists of a subset Q of elements of a
poset :

(A) two
(B) three
(C) five
(D) unique

(6)

29.

30.

31.

32.

Let A= {2, 3, 4, 6} and Let ‘|’ be the

divisibility relation on A. then (A, ‘|)

IS:
(A) Poset
(B) Lattice

(C) Both Poset and Lattice
(D) None of the above

For any a, b e L (Lattice), then which
is true ?

(A) a<avhb

(B) azavb

(C) a<avb?

(D) None of the above

For every element a in a Boolean

Algebra B :

(A) a+l=a
(B) a+l=-a
(C) a+1=-1
(D) a+1=1

If a and b are arbitrary elements of a
Boolean Algebra B, then :

(A) (a+b)y=a+b

(B) (a+h)=ab'

(C) (@a+bh)y=a-n

(D) None of the above

Set-A



33.

34.

35.

36.

37.

Let (B, +, -, ") be a Boolean Algebra.
Then the lattice (B, v, A), where
avb=a+bandasnb=abis:

(A) Only bounded

(B) Only complemented

(C) Only distributive

(D) All(A), (B) and (C)

A lattice is called a Boolean lattice if it
is:

(A)
(B)
(©)

Only complemented
Only distributive

Both complemented
distributive

None of the above

and

(D)

The minimum number of elements in a
Boolean Algebra s :

(A) 1

B) 2

€ 4

(D) 8

There is no Boolean
containing  exactly  how
elements ?

(A) 3

B) 2

©) 12

(D) None of the above

Algebra
many

A Language L over an alphabet X is
defined as :

(A)
(B)
(©)
(D)

A finite set of strings over X
A Infinite set of strings over =
A subset of £*

A subset of £

B031007T

(7)

38.

39.

40.

41.

If ¥ = {a, b}, which of the following is

an infinite language ?

(A) L={weXZ*||w<3}

(B) L={a""|n<100}

(C) L={w e X*|w starts with ‘a’}
(D) L={\ a b}

In formal Language theory, the symbol
A is used to denote :

(A)
(B)
(©)
(D)

A Grammar G = (V, T, P, S) where all
production rules in P are of the

A non-terminal symbol
The terminal symbol
The empty string

The end of a tape

foom A —> o, where A € V and
ae(VuT)*iscalled:

(A)
(B)
©
(D)

If f S »> T
homomorphism and S is a monoid
with then, is f (es)
necessarily the identity of T ?

(A)
(B)
(©)
(D)

Context-Sensitive Grammar
Regular Grammar
Phrase-structure Grammar

Context-free Grammar

is a semigroup

identity e

Yes, always
No, not necessarily
Only if f is surjective

Only if fis injective

Set-A



42.

43.

44,

45,

46.

The composition of two Homomor-
phismsf:S; —> S,and g: S; — S3is :

(A)
(B)
©)
(D)

A semigroup homomorphism that is
both injective and surjective is called :
(A)
(B)
©)
(D)

Let f : (z, +) — (z, +) be defined by
f (x) = 2x. This is a Homomorphism of
which structure ?

(A)
(B)
(©)
(D)

Let S be a semigroup. A
homomophism f: S — Siis called :

(A)
(B)
(©)
(D)

If f M — N is a monoid
homomorphism and ey, is the identity
inm, then f (ey) is :

(A)
(B)
©
(D)

Not a homomorphism

A homomorphism

A monoid if f, g are semigroups
Always injective

Isomorphism
Endomorphism
Automorphism
Monomorphism

Only Group

Only Monoid
Semigroup

None of the above

Epimorphism
Endomorphism
Isomorphism
Homomorphism

Idempotent in N
The identity in N
Inverse in N
Zeroin N

B031007T
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47.

48.

49.

50.

A monoid homomorphism f: m - N
between two monoids (m, *, ey) and
(N, -, en) must satisfy :

(A) f(a*b)=f(a)- f(b)only

(B) f(em)=enonly

(C f@=*b)=f(@ -f (b and
f(em) = en

(D) f(em)=ém

Which of the following is not

necessary for a mapping f : S > T to

be a semigroup homomorphism ?

(A) f(@a*b)y=f(a)f(b)

(B) Operation preservation

(C) Mapping the identity of S to

identity of T

(D) S and T
structures

are  associative

A poset (L, <) is a lattice if and only if
foreverya,b e L:

(A)
(B)
(®)
(D)
Which of the following is
necessarily a lattice ?

(A) Power set (P(S), ©)

(B) (z, <), where z — integers

(©)

a v b exists

a A b exists

both a v b and a A b exist
There is a maximal element

not

Divisors of n under divisibility
relation

(D) All of the above

Set-A



51.

52.

53.

54,

55.

If a lattice L is a sublattice of M and
a,belL,then:

(A)
(B)
(©)
(D)

The diagram showing the partial
ordering relation is known as :

avbisthesamein L and M
aAbisthesamein L and M
Both (A) and (B)

Neither A nor B

(A) Venn diagram
(B) Hasse diagram
(C) Euler diagram
(D) Barchart

In a lattice (L, <), the property
av(bac)=(avb)a(avc)defines
a:

(A)
(B)
©)
(D)

For a power set P(S) with union (VL)
and Intersection (n), the
operation is :

(A) AuB

B) AnB

(©) AcB

(D) A-B

Complemented lattice
Modular lattice
Bounded lattice
Distributive lattice

“meet”

A partially ordered set where every
pair of elements is comparable is
called a:

(A)
(B)
(©)
(D)

Lattice
Sublattice
Chain
Bounded set

B031007T
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56.

S7.

58.

59.

60.

In a poset (S, 1) where {1, 2, 3, 4, 6,
12, 18, 16} and aJb means a divides b.
what is the GLB of {6, 18} ?

(A) 2

(B) 3

(C) 18

(D) 6

Algebra of logic is termed as :

(A)
(B)
©
(D)
Boolean Algebra can be used :
(A)

Numerical logic
Boolean algebra
Arithmetic logic
Boolean number

For designing of the digital
computers

(B)
©)
(D)

Which value is represented by a
Boolean expression :

(A)
(B)
©
(D)

What are the canonical

In building logic symbols
Circuit theory
Building algebraic functions

Positive
Recursive
Negative
Boolean

forms of
Boolean Expressions ?

(A)
(B)
©
(D)

OR and XOR
NOR and XNOR
MAX and MIN
SOM and POM

Set-A



61.

62.

63.

64.

65.

Which of the following is/are the
universal logic gate(s) ?
(A) ORand NOR

(B) AND
(C) NAND and NOR
(D) NOT

The logic gate that provides high
output for same inputs :

(A) NOT

(B) X-NOR

(C) AND

(D) XOR

Which of the following grammars is
the most restrictive ?

(A) Regular Grammar

(B) Context-Free Grammar

(C) Context-Sensitive Grammar

(D) Unrestricted Grammar

The language L = {a" b"c" | n > 1} is
an example of :

(A) A Regular language

(B) Context-Free language

(C) A context-Sensitive language
(D) None of the above

The intersection of two regular
language is :

(A) Always regular

(B) Sometimes regular

(C) Never regular

(D) Context-free

B031007T

66.

67.

68.

A Grammar is ambiguous if :

(A) It produces more than one
language

(B) There is a string with more than
one leftmost deviation

(C) It has more than one non-

terminal
(D) The production rules are

contradictory

According to the pumping lemma for
Regular Languages, if L is regular, any
string o € L with length n can be split
into xyz such that :

(A) xy'zel,foralli>0

(B) xy'zelL,fori=1only

(C) xyzelL

(D) xy'zis a regular expression

Let (S, -) be a semigroup and ~ be a

equivalence relation on S - ~ is a

congruence relation if :
(A) a~b=ac~bc
(B) a~b=ca~cbh
(C) Both (A) and (B)

(D) None of the above

Set-A



69. In a quotient semigroup S, which 73. For a semigroup S, the intersection of

property is inherited from the original any collection of congruence relation
semigroups S ? onSis:
(A) Existence of Identity (A) Not arelation
(B) Commutativity (B) A congruence relation
(C) Associativity (C) Only an equivalence relation
(D) Existence of Inverse (D) A group
70. Lets={z +}anda~biffa=b 74. If (S, -) is a commutative semigroup,
(mod 3). Is ~ a congruence relation ? the quotient semigroup S/~ is :
(A) Yes (A) Always non-commutative
(B) No

(B) Always commutative

C) Only for multiplication
©) y g (C) Agroup

(D) Only for subtraction .
(D) A free semi-group

71. What is the identity element in the
75. Let S = {a, b, c} with x.y = x for all

X, y. If ~ is defined by a ~ b, the

quotient semigroup (z, +)/~ where

a~biffa=b (modn)? _ _
quotient semigroup S/~ has how many

i elements ?
(B) [0]
A) 1
(€) [n]
(D)  None of the above B) 2
€ 3
72. I1f ¢S — T is a semigroup homo- D) 4

orphism, the relation ~ defined by
a~b e o(a)= d(b) s : 76.  Which of the following lattices is not

. distributive ?
(A) A congruence relation

(B) A partial order (A) A totally ordered set (chain)

(C) Not necessarily an equivalence (B) The power set lattice (P(s), <)
relation (C) The diamond lattice (m3)
(D) Only symmetric (D) The Boolean Algebra {0, 1}"

B031007T (11) Set-A



77,

78.

79.

In a bounded distributives lattice, the
complement of an element (if it
exists) :

(A)
(B)
(©)
(D)

can be more than one
IS unique
never exists

depends on the join operation

A complemented lattice is a bounded

lattice (L, v, A, 0, 1), where :

(A) Every element has a least upper
bound

(B) Every element has a greatest
lower bond

(C) No element has a complement

(D) Every element a € L has at least

one complement a' such that

ava =1landana =0

Which of the following statements is
true regarding complemented and

distributive lattices ?

(A) Every complemented lattice is
distributive.

(B) Every distributive lattice is
complemented.

(C©) A complemented distributive
lattice is a Boolean Algebra.

(D) Complemented lattices never
have unique complements.

B031007T

(12)

80.

81.

82.

83.

Consider the lattice of divisors of 30,
D3, divisibility.
complemented lattice ?

(A)
(B)
(©)
(D)

under Is it a
Yes, and it is distributive

Yes, but it is not distributive

No, it is not complemented

It is neither complemented nor
distributive

A lattice L is called complete if :
(A)
(B)
©)

It is finite.

It has a topmost element (1).

of L has a
supremum and a infimum,

Every subset

It is a chain.

(D)

Which of the following is an example
of a complete lattice ?

(A) The set of rational numbers Q

under standard ordering

(B)

The set of integers Z under
divisibility

(C) The power set P(S) of any set S,

under subset inclusion

An infinite chain without a least

(D)

or greatest element
Every finite lattice is a :
(A)
(B)
©
(D)

Complete lattice
Complemented lattice
Distributive lattice

Boolean Algebra

Set-A



84.

85.

86.

87.

A lattice which is both complemented
and distributive is called a :

(A)
(B)
©)
(D)

Which of the following is true
regarding sublattices of a distributive
lattice ?

(A)

Modular lattice
Complete lattice
Chain

Boolean Algebra

Sublattices of distributive lattice
are not necessarily distributive.
Every sublattice of a distributive
lattice is also distributive.
Sublattices are only distributive
if they are finite.

Sublattices are only distributive
if they are complete.

(B)

(©)

(D)

If B; and B, are Boolean Algebra and
f : B
Homomorphism,

following is true ?

(A) Txvy)=f()AT(y)
(B) f(x)=f()

C) fxay)=f()AT(y)
(D) f)vFi(y)=0

If m; is a family of A-modules, the
direct sum and direct product are same
if:
(A)
(B)
©
(D)

a Boolean
the

- B is
which  of

The index set is infinite
The set is empty

The modules are simple
The index set is finite

B031007T
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88.

89.

90.

91.

In a Boolean function of 3 variables
(X, ¥, z), which of the following is a
minterm ?

(A) xy+z

(B) x+y+z

(C) xyz

(D) xy

What is the sum of all minterm of a
Boolean function of n variables ?

(A) 0

B) 1

€ 2

(D) 2n71

Which  Boolean  expression s
equivalent to (A + AB) ?

(A) AB

(B) A

€ B

D) 1

The Boolean function f (A, B, C) =
¥m(1, 2, 4,7) is an example of :

(A) Product of sums form
(B)
©
(D)

Canonical SOP form
Non-canonical SOP form

Normalized form

Set-A



92.

93.

94,

95.

96.

Which of the following is not a valid
Boolean law ?

(A)
(B)
©)
(D)

What is the dual of the Boolean
expressionA+1=17

(A) A+0=0

B) A-1=A

(© A-0=0

(D) A-A=A

A+0=A
A-1=A

A+A'=1
A+A=0

The logic gate that produces a high
output only when both inputs are
different is :

(A) AND

(B) OR

(C) XOR

(D) XNOR

Give the grammar G : S — aSb |e,
what language does it generate ?

(A) {a"n™|n, m=>0}

(B) {a""|n=>0}

(C) {ab"|n=1}

(D) {a"v™'|n>0}

What is the reverse Polish Notation
(Postfix) for the infix expression
A*B + C*D ?

(A) AB*CD* +

(B) AB+CD+*

(C) AB*CD+*

(D) None of the above

B031007T

(14)

97.

98.

99.

100.

Convert the expression A + B* (C — D)
to Polish Notation (Prefix) :

(A) +A*B-CD

(B)
(C) A+B*CD-

+A*B-DC

(D) AB+CD-*

Which data structure is primarily used
to evaluate polish and reverse polish
expression ?

(A)
(B)
©
(D)

Queue
Tree

Stack
Linked list

Which of the following is the correct
phrase structure rule for a noun phrase
(NP) ?

(A)
(B)
©
(D)

NP — VNP
NP — (D)N
NP — PNP

NP —> VPNP

The postfix form of A*B + C/D is :
(A)
(B)
©
(D)

AB*CD /[ +
AB+CD/*
AB*CD +/
A*BCD/+

Set-A
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10.

11.

12.

Impt.

Four alternative answers are mentioned for
each question as—A, B, C & D in the
booklet. The candidate has to choose the
correct answer and mark the same in the
OMR Answer-Sheet as per the direction :

Example :

Question :

Q1 ® @ © ®
Q2 & ® @ ©
23 ® @ © ©

lllegible answers with cutting and
over-writing or half filled circle will be
cancelled.

Each question carries equal marks. Marks
will be awarded according to the number of
correct answers you have.

All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified in
the answer sheet will not be considered
valid.

Before writing anything on the OMR
Answer Sheet, all the instructions given in it
should be read carefully.

After the completion of the examination
candidates should leave the examination hall
only after providing their OMR Answer
Sheet to the invigilator. Candidate can carry
their Question Booklet.

There will be no negative marking.

Rough work, if any, should be done on the
blank pages provided for the purpose in the
bookilet.

To bring and use of log-book, calculator,
pager and cellular phone in examination hall
is prohibited.

In case of any difference found in English
and Hindi version of the question, the
English version of the question will be held
authentic.

> On opening the question booklet, first check that all
the pages of the question booklet are printed properly.
If there is any discrepancy in the question Booklet,
then after showing it to the invigilator, get another
question Booklet of the same series.

10.

11.

12.
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