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01. (a) Prove that the set G of all matrices Ae =( .
sin@  cosq

J, & € R, together with

matrix multiplication is an abelian group.

(b) Show that the members of each of the following operation table form a group:

* 1 3 5 7 * a b ¢

1 1 3 5 7 a a | b | ¢ | d
3 3 1 7 5 b b |l a | d]| ¢
5 5 7 1 3 c ¢ d | b | a
7 7 5 3 1 d | d| c | al| b

02.(a} If(G, *) is a group then prove that x = ¢ is the unique solution of the group equation

X+ X=X

(b) Given that a° = e for every element @ of the group (G, *). Show that the group G must
be commutative.

(c) Prove thata group (G, +) is commutative if and only if (g % ) =a™ = b7,

03. Let M be the set of all 2 x 2 non-complex matrices with matrix multiplication as binary
operation, Determine which of the following subsets are groups: Justify your answers.

(a) The subset of all real matrices with only positive real numbers as entries.

(b) The subset of all matrices of the form (a b) with ac = 0.

O c

(c) The subset of all matrices of form ( g gj with be # 0.

(d) The subset of all matrices of the form (g ?) .
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04.(a)

®)

c)

05.(a)

(b)

(c)

06.(a)

(b)

Show that H= {3n| n € 7Z, n 2 0} is not a subgroup of the group (Z, +).

Let (R, +) be the additive group of all real numbers and the set H= {1 [0 <x<1).
Show that 7/ is not a subgroup of (R, +).

If H is a subgroup of a group G, then prove that aHa™' is a subgroup of G for some
ae@

G is the group of 2 x 2 complex non-singular matrices with matrix multiplication as
the binary operation defined on G. Find the order of each of the following elements.

@ ({1) 'Ei) (&) [(I) g‘]'

Find the order of 3 of the group of non-zero integers modulo 5 under the
operation (s.

If (G, +) is a group and o < G, then prove that O(a") = Ofa), where O(a) is the order
of element a.

If a is the generator of the cyclic group (G, ) , then prove that ¢ is also its generator.

Which of the following groups are cyclic? List the generators of the cyclic groups,
(1) (Z,+) (i) (Q.+)
(iii) (07, ) (iv) (62, +)

v) {6"|ne 2}
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