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Instructions for Candidates

o

Write your Roll No. on the top immediately on receipt of the question paper.

i
.

2. Attempt any two parts from each question.

All questions are compulsory.

>

(a) Prove that Z,={0, l,...,n-1} is a group under the addition modulo n.

(b) Let H be a nonempty subset of a group G. Then prove that
Fab~1 € H forall a,b € H, then H is a subgroup of G.

(c) Define Center Z(G) of a group G. Also, prove that Z(G) is a subgroup of G.

(6, 6, 2+4)
(a) In a group G, prove the following :
(i) the identity element of G is unique,
(i)  the cancellation Jaws hold in G.
(b) Let a be an element of a group G such that |a|, the order of @, is finite. If a¥=e, then
prove that ja| divides k.
=n.K

(c) Define a cyclic group. Let @ and b be elements in a group G with |a| = m, |b|

(m,n) = 1, then prove that < a >n< b >= {e}.
(343, 6, 2+4)



3. (a) Let a = (a,,a,.a,) and B = (b,,b,..b,) be disjoint cycles. Then prove tha xF = S« .

(b) Prove that the order of a permutation of a finite set written in disjoint cyvcles form s the
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LCM of the lengths of the cycles.
(c) State and prove Orbit Stablizer Theorem.
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4. (a) Let H be a subgroup of G and let a and b be elements in G. Then, prove tha:

(i) |aH| = |bH|.
(i) aH = Ha ifand onlyif H = aHa'l‘
(b) Prove that every subgroup of an Abelian group is normal. Is the converse rue? Justify.
(c) Let N be a normal subgroup of a group G with order 2. Then prove thai N\ is contained in the

+3,6.3,
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center Z(G) of G.
{6.3.

5. (a) Prove that the alternating group A, is a normal subgroup of S,
order of G. Prove

(b) Let G be a finite Abelian group and letp be a prime that divides the
that G has an element of order p .

(¢) Find the factor group Z/4Z.
(6.5,6.5,6.3

6. (a) Find all homomorphisms from Zy, to Z3o.
(b)Let © be a group homomorphism from G to K . Let H be a subgroup of G. Prove that

(i) O(H) is a subgroup of K.
(ii) If H is Abelian, then O(H) is also Abelian.
(c) Let 0 be a group homomorphism from G to K and let g € G. If &g)=g' then prove

that 67'(g") = gKer 0.
(6.5,6.5. 68
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