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Answer FOUR questions only.

01.(a) Let G={x+3y

x,VE Q}. Prove that (G, +) is an abelian group.

(b) Let C(n)= {x e Cx” =1} , n being a positive integer and let * + > be- the multiplication

of complex numbers. Show that (C(n), ) is a group.

(¢) Ifagroup G has an element x such that ax = x for all a € G, then show that G = {e}.

02.(a) Show that set S= {I, (1 2)(3 4), (1 NE 4, (1 492 3)} form a group under the.
permutation multiplication. '

X
(b) Prove that the set of nonzero matrices [

y} where x, y e R form a group under the

matrix multiplication.

03.(a) Which of the following subsets of S4 are subgroups? Justify your answer.
M a23,0 3 )
Gi) {4, (1 2 3),(132),0134,0143);
GiD(L (123 4),(1 N2 D143 2}
(b) Prove that a non empty subset A of a group G is a subgroup of G if for all x, y € H, the

element xy~' € H.

: (11
04.(a) Determine the elements of the cyclic group generated by the matrix [ . 0} .

(b) Let a, b be elements of a group G. Assume that ¢ has order 5 and that a*b=>ba’ . Prove
that ab = ba. '

(c) What is the subgroup of (Z,;,®) generated by 39
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ations as products of disjoint cycles:

05. (n) Express gach of the following permut

O a2 ne nd
5HE 0N Y
G He 60 4

3 4 5)

@ a 206
aip@ 5 2 N 2 1)

) TFind the order of the following clements of the given group:

(b
0 123 4 5\ g
n 325 4 :
(11)123456.25 |
n3 4516 6

ae G. Define N(a)= {xe G|

ax= xa} . Prove the following.

06. Let

(a) N(a) is a subgroup of G.
(o) For any two clements x,y €@, lax=y"ay & N(a)x= N{a)y -




