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Answer Four Questions Only.

(01) (a) Let G be the set of all translation mappings T, = R X R - R x R given by

To (x,¥) = (x+a,y +a) where a € R. Show that G forms an infinite abelian

group under the composition of mapping.

(b) Let G/ be the set of all 2 x 2 matrices ((1; ?) such that a € R\{0}. Show that

G/ together with matrix multiplication is a group.
(02) (a) Prove that the set {/, (1 2),(3 4), (1 2)(3 4)} is a subgroup of S,.

(b) Let G be an abelian group. Let H = {x € G: x = x~1} be the subset of
G. Prove that H is a subgroup of G.

(c) If o(a)= 8, define the orders of elements a®,a%,a%a® and g 1,

(03) (a) Show that (S,®), where S is the subset {1,3,5,7} of Zg is not cyclic.

(b) Prove that the group (Z7,.Q) is cyclic. Find all the other generators,

(c) Prove that the group(3Z,@) is cyclic and give two possible generators.
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(04) (a)LetS3 = {1,(12),(13),(23),(123),(132)}and A; ={I,(123),(132)).
Prove that A; 1s a normal subgroup of 5;.

(b)Let G = {fanla,b € R, a # 0) be a group under composition mapping.
Define f: R = Rby f,,(x) = ax + b. let N = {f,,|b € R} be a subset of
G. Prove that N 1s a normal subgroup of G.

(05) (a) Let H and K be subgroups of a group G of orders 24 and 36 respectively.
Find the possible orders of H N K.

(b) Let G be a cyclic group of order 12 generated by a. Let H and K be the subgroups
generated by a* and a* respectively. Prove that o(H) = 4,0(K) = 3,6 = HK and
Hn K = {e}.

(C) Determine whether Z, g has a subgroup of order 5.

(06) (a) Determine which of the following mappings ¢: C* - R* are homomorphisms under

multiplication and which are not.

(i) f(2) =|z| (iii) f(2) = 2|z|
(i) f2)=1+lz| (iv) f(2) = ||

(b) Given amap ¢: (R*,.) = (R,+) by ¢(x) = x. Prove that (R, .)

Is not isomorphic to (R, +).




