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1. (@) In GL(2 Z,), find det E Z]. 1

r

(b) Show that {1, 2, 3}, under multiplica-
tion modulo 4 is not a group. 1

(c) Show that the inverse of every element

in a group is unique.
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(2) (3)

(d) Write out a complete Cayley table for Dj. (c) Define product of two subgroups of a
Is D; Abelian? 2+1=3 group and write the condition that the
product of two subgroups will be a

e) Let G be a group and geG. Then subgroup of that group. 1+1=2

prove that O(a)=0(xax),V xeG- 3
(d) In the group Z,, find |a| and |a+b]|

if a=6 and b=2. 2
(/ Show that the set of six transforma-
tions fi, f2, f3, fa, f5, f6 on the set of

fe) Define normalizer of an element of a
complex numbers defined by

group and also prove that the
normalizer N(a) of g e G is a subgroup

1
hle)=z,  fl2)=—,  filz)=1-2 of G. 1+2=3
f4(z)=—z-, f5(2)=—1—, fel2) = 2zl (f)/ Prove that a non-empty subset H of a
Daly e % finite group G is a subgroup of G if
form a finite non-Abelian group under and only if HH= H. S
composite of functions. 5 Or

Prove that the union of two subgroups
of a group is a subgroup of the group if
and only if one is contained in the

2. (a) In the group Z’ ﬁnd (12’ 18, 45) . 1 Other.
() Let G be a group and let a be any :
element of G. Thep prove that (a) is @ 3. (@) Give an example of a cyclic group
subgroup of G, 2 whose order is not prime. 1
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(b)

(c)

(@)

(e)
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State Fermat’s little theorem.

Express the following permutation as a
product of disjoint cycles. Also find

whether it is even or odd : 1+1=2

f__]. 2 3456 7
5 7 81 48 B

Prove that an infinite cyclic group has
exactly two generators.

If a permutation o can be expressed as
a product of an even (odd) number of
transpositions, then prove that every
decomposition of o into a product of
transpositions must have even (odd)
number of transpositions.

Prove that the set A of all

n
€ven permutations on a set S having

n=2 elements is g subgroup of S, of

order 11—1-
5 -
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(9)

4. (a)
(b)

(c)

(d)
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Let G be a group and H be a subgroup
of G. Let a, pe G. Then prove that
(i) Ha=Hb if and only if ab* e H
(ii) Ha is a subgroup of G iff ae H
Or

Let G be a group and H, K be two
subgroups of G. Then prove that

O(H)O(K)

OlHK) = 5 A K)

What is the order of the element
of the external direct

(G1> 925+ Gn)
"'an)?

product of the groups (Gr, Ga,

Prove that the quotient group of an
Abelian group is Abelian.

Prove that Z, ®Z3 1S cyclic.
If i is a subgroup of a group G such

that ig(H)=2; then prove that H is

normal subgroup in G-
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fe) Let G be a group and Z(G) be the

centre of G. If ZC; is cyclic, then prove

that G is Abelian.
Or

Let G and H be finite cyclic groups.
Then prove that G@ H is cyclic if and
only if |G| | H |

prime.

and are relatively

S. f(a) Let f be an isomorphic mapping of a
group G into a group G’. Then prove
that the fimage of the inverse of an
element a of G is the inverse of the

Jf-image of a.

(b) Let G be any group and a be any fixed
element in G Define a mapping
f:G-5G by fElsaxa?t, v xe Q.
Then prove that fis an isomorphism of
G onto itself,

(c) Prove that the relation of isomorphism
in the set of al
equivalence relation.

groups is an
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(d) Show that the multiplicative group
G ={l,», ®?} is isomorphic to the
permutation group G'={I, (abc), (achb)}
on three symbols a, b, c

Or

If H and K be two normal subgroups of
G such that H c K, then prove that

G _G/H
K K/H
* K K
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