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‘ MATHEMATICS — HONOURS
r’“ Paper : CC-4

(Group Theory - I)

e Full Marks : 65

The figures in the margin indicate full marks.

itfq{gs are required to give their answers in their own words
as far as practicable.

e 2 .Sfymbols have their usual meanings.

IR = 4,10
le chmce questions each hawng only one correct answer. Each question carries
orre (1+1)x10

'I‘hp number of elements of order 5 in the group is
o

(")2
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Unit - 1

2. Answer any fwo questions :

~ (a) Let G be a group and H be a non-empty subset of G. A relation p is defined on G by “a p b if
- and only if a\b e H". Prove that H is a subgroup of G if and only if p is an equivalence relation
~ (® () Let G be group of even order. Show that there exists @ € G, such that a # e and a? = e.

(i) If @, b be two elements in a group G such that a* = e and a?b = ba, then show that a = e.
R 3+2

ove that intersection of two subgroups of a group forms a subgroup of that group. Show by an

ati_q:ple that union of two subgroups of a group is not necessarily a subgroup of that group.
=5 342

= *) be a group and H, K be two subgroups of G. Prove that HK is a subgroup of G if and
if HK = KH. 5

Unit - II

of the permutation (123 4) © (456) in S,.

er of distinct cycles of length 3 in Sg. 2+3

Ifan abelian group G of order 10 contains an element of order 5, prove that
1+4

ange’s theorem. 243

ry, prove that for every positive integer n, ) ¢(d)=n, the sum being

L d|n
d 5
rder n. Prove that G is cyclic if and only if there exists an element
y 5
R o : as a product of disjoint cycl d
ro
e s 3 product of disjoint cycles an

‘ the group (Z, +) such that 4, 6 € H, then prove that

@+1)+2
for all n > 3.
2 .(1 ST n)
€S,
as a3 w  ay
')‘is an even number. 2+3
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. ve first 1somorph1sm theorem. 5

e
s 2

(G’ °) and (G, +) are two groups and ¢ : G —» G’ is an epimorphism. If (G, o) is cyclic,
ve that (G, #) is cyclic.

4] “t 4

gkl el R
G.a{(; b] a,b,c eR and acan} be a group under matrix multiplication. Then
PN | <

330 Hhor

1
L N= {(0 I;) be R} is a normal subgroup of G. 243
f.,f

s =
ere does not exist an onto homomorphism from the group (Z, +) to the

that a non-commutative group of order 10 has a trivial centre. 2+3

_Conmder the group G = {1, — 1, i, — i} with respect to usual multiplication
dasubgroupHofS4suchthatG H. 1+4

and f G —> G be defined by f(a) = d" for all a € G, where n is a positive
is an womorphlsm. Prove that "' € Z (G) for all a € G.

3+2




