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Paper: C 6-T

(Group Theory - I)
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The figures in the margin indicate full marl<s.

Candidates are required to give their answers

in their own words as -far as practicable.

1. Arswer af,iy ten questions : 2x10:20

$ Define abelian group. Give example of a finite
, abelian group.

G) If G is a Spup of even order, then prove that it
has an element a*e such that d : e.

(if Does the set of all odd integers form a group with
rc:;pect to addition? Give suitable justification.

(iv) Suppose that a group contains elements a and b

such that O(a): 4, O(b): 2 and db = Da. Find
o(ab).
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(4)

u (n) = {m e N I m < n,(m, 
") = l\.Then prove

that (u(n),4) ls a group. If n: 100, then
what is the order of u{n)?

Define Altemating goup of order n. Find all
elements of Ar. 5+5

(a) State and prove Lagrange's theorem on
goups. By using Lagrange's theorem prove
that if H and K are subgroups whose orders
are relatively prime, then show that

HlrK={r}.

(b) How many generators are there of the cyclic
goup of order 8? (2+4+2)+2

G, (a) Let G be a finite abelian group and let p be
a prime number such that p divides order of
G Then prove that G has an element of order
p.(Cauchy's Theorem).

(b) Prove that any goup of order four is abelian.

5+5

(rD (a) Let 0:G-+G' be a homomorphism of a
group G onto a group G'. Let K=ker0.
Then prove that ( is a normal subgroup of

G and 9=C'. (First Isomorphism
K

Theorem).

(b) Let H be a subgroup of G. If x2 e H for
all x e G, then prove that H is a normal
subgroup of G and GIH is commutative. 5+5
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