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1. (a) In GL(2, Z;;), find det [2 6]' 1

(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. 2
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; bgroups of a
d W () Define product of two su
& Isn;e :‘:?COTplete RyEsyable for ¢ group and write the condition that the
elian? = g
: el 24158 product of two subgroups will be a
subgroup of that group. 1+1=2
() Let G be a group and aeG. Then
prove that O(a)= O(x'ax), v x e G. 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 A1, fa, f3, fa, fs, fo on the set of () Define normalizer of an element of a
complex numbers defined by group and also prove that the
: normalizer N(a) of a e G is a subgroup
)5z S IS = R of G. 1+2=3
z 1 £ n-em subset H of a
fa)=—22, fild=——, flz=22 g e g _
z=1 1-z z finite group G is a subgroup of G if
; if HH= H.
form a finite non-Abelian group under and only 1 =
composite of functions. B 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 3. () «\Give, an fewmmple of a_gyclic group
element of G. Then prove that (g) is a ' whose order is not prime. 1
Subgroup of G. 2
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(g) Let G be a group and H be a subgroup

(b) State Fermat’s little theorem. 1
of G. Let a, be G. Then prove that

(i) Ha=Hb if and only if ab™' e H
(¢) Express the following permutation as a

product of disjoint cycles. Also find
whether it is even or odd : 1+1=2 Or

(ii) Ha is a subgroup of G iff ac H 5

Let G be a group and H, K be two

f‘l Bl a0 7 u f G, Th rove that
v . €1 A\ a
SRE7S3%1. 4. 2 6 subgroups o P

O(H)O(K)

| O(HK)=-(—)ﬁ

| (@ Prove that an infinite cyclic group has
€xactly two generators.

4. (a) What is the order of the element

(91, g2, ---»9gn) ©Of the external direct

€ Ifa Permutation o can be expressed as
product of the groups (Gy, Ga,---,G,)? 1

& Product of an even (odd) number of
tI""mSp"SitiOnS, then prove that every

decompositipn of o into a product of (b) Prove that the quotient group of an

transpositions must have even (odd) i Abelian group is Abelian. 2
fumber of transpositions.
(C} Prove that Zz @Z:; is CyC].iC. 2
() Prove CHa e tha) L sat A, of all
€Ven permutations on a set S having (d) If His a subgroup of a group G such
n22 elements ; I that ig(H)=2, then prove that H is
nl G e 2 normal subgroup in G. 5
order — 5 i
5
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(e) Let G be a group and Z(G) be the (d) Show that the multiplicative group

G={l, 0,0%} is isom i
e e on GlE { ) A el

is cyclic, then prove

. Z(G) . permutation group G'={I, (abc), (ach)}
that G is Abelian. on three symbols a, b, c. s
Or
Or
Let G and H be finite cyclic groups.
Then prove that G ® H is cyclic if and If H and K be two normal subgroups of
only if |G| and |H| are relatively G such that Hc K, then prove that
prime.
GG
IKOWKE/ H
S (e Lett T be an isomorphic mapping of a
group G into a group G'. Then prove
that the fimage of the inverse of an
clement a of G is the inverse of the o
f-image of a. 2
(b) Let G be any group and a be any fixed
element in G. Define a mapping
f:G>G by flx)=axa™!,¥V xeG-
Then prove that f is an isomorphism of
G onto itself. 3
(c) Prove that the relation of isomorphism
24p in .the set of all groups is an o
equivalence relation.
| 24p__
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