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questions.

(ii) Figures to the right indicate full marks.

(iii) Use black ball pen to darken the circle on OMR sheet for

Q. No. 1111.

(iv) Negative marking system is applicable for Q. No. 1111 (MCQ).

MCQMCQMCQMCQ

1. Choose the correct alternative for each of the following : 1 each

(i) The mapping � of S into T is said to one-to-one mapping iff :

(a) Whenever S1 � S2, then S1� � S2�

(b) Whenever S1 = S2, then S1� = S2�

(c) Whenever S1 � S2, then S1� = S2�

(d) Whenever S1 = S2, then S1� � S2�
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(ii) The integers a and b are relatively prime if :

(a) (a, b) = 0 (b) (a, b) > 1

(c) (a, b) < 1 (d) (a, b) = 1

(iii) c is the greatest common divisor of a and b if :

(a) b is a divisor of a and c

(b) c is a divisor of a and b

(c) a is a divisor of b and c

(d) c is a not a divisor of a and b

(iv) G is a group then which of the following is true ?

(a) a, b � G � a · b � G

(b) a, b, c � G � a · (b · c) = (a · b) · c

(c) There exists an element e � G such that a · e = e · a = a for

all G

(d) All of the above

(v) Let G be a group, H a subgroup of G. For a, b � G we say a is congruent

to b mod H, then :

(a) a–1b–1 � H (b) a–1b � H

(c) ab–1 � H (d) b–1a–1 � H

(vi) If G is a finite group and H is a subgroup of G, then O(H) is a divisor

of O(G). This theorem is known as :

(a) Lagrange’s theorem (b) Euler theorem

(c) Fermat theorem (d) Cauchy’s theorem

(vii) Let G be the group S3 and let H be the subgroup {e, �}, then the number

of left cosets of H in G is :

(a) 2 (b) 3

(c) 0 (d) 4
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P.T.O.

(viii) If � is a homomorphism of G into G , the kernel of �, K� is defined

by :

(a) K� = {x � G|�(x) = e, e = identity element of G }

(b) K� = {x � G|�(x) = e , e  = identity element of G }

(c) K� = {x � G|�(x) = e , e  = identity element of G}

(d) None of the above

(ix) If � is a homomorphism of G onto G  with kernel K, then :

(a) G/K = G (b) G/K � G

(c) G/K � G (d) G/K = G

(x) The product of two odd permutations is :

(a) An even permutation (b) An odd permutation

(c) Not a permutation (d) None of these

TheoryTheoryTheoryTheory

2. Attempt any two of the following : 5 each

(a) Prove that the relation congruence modulo n defines an equivalence

relation on the set of integers.

(b) If G is a group, then prove that :

(i) The identity element of G is unique.

(ii) Every a � G has a unique inverse in G.

(c) Let S = {x1, x2, x3} and T = S. Let � : S � S be defined by :

x1� = x2

x2� = x3

x3� = x1

and � : S � S by

x1� = x1

x2� = x3

x3� = x2

Find � o � and � o �.

CF81689F34738269FB1A7F1D24AF0762



CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

CF8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2C

F8
16

89
F3

47
38

26
9F

B1A
7F

1D
24

A
F0

76
2

WT (    4    ) W—92—2018

W—92—2018 4

3. Attempt any two of the following : 5 each

(a) For all a � G, prove that :

Ha = {x � G|a 	 x mod H}.

(b) Prove that N is a normal subgroup of G if and only if gNg–1 = N

for every g � G.

(c) If G is a group and H is a subgroup of index 2 in G, then prove that

H is a normal subgroup of G.

4. Attempt any two of the following : 5 each

(a) If � is a homomorphism of G into G  with kernel K, then prove that

K is a normal subgroup of G.

(b) If G is a group then prove that A(G), the set of automorphisms of G,

is also a group.

(c) Find the orbits and cycles of the following permutation :

1 2 3 4 5 6

.

6 5 4 3 1 2
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� 
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� �

CF81689F34738269FB1A7F1D24AF0762


