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Answer All Questions.

1. a) Consider the set G’ = {(a,b)la,b € R,a # 0} and define * on G’ by
(a,b) * (c,d) = (ac,ad + b)

(i) Show that G’ forms a group under the operation *. [50 marks]
(ii) Does G’ form an abelian group? -Justify your answer. (10 marks]

b) (i) Let H be a non-empty subset of G.
Show that H is a subgroup of G if and only if ab™! € H for all a,b € H. [15 marks]
Show that the set H = {(1,z)|z € R} is a subgroup of the group G’ . [15 marks]
(ii) If H is a subgroup of G then show that the inverse of an element
a € H is the same as the inverse of the same element regarded as
an element of the group G. [10 marks]

2. a) (i) Leta=(132)and 8=(4 21 3). Find of~! and a?Ba’. [30 marks]
(i) Write the permutation 6 = (1 4 2)(2 3 5)(1 3 4) as a product of
disjoint cycles.

Is 6 odd or even permutation? [20 marks]
b) (i) Let H be a subgroup of the group G. Show that G is equal to
the union of all right cosets of H in G. (10 marks]

(ii) Consider the group P3 = {I3,(1 2),(1 3),(2 3),(1 2 3),(1 3 2)}
under composition of mapping. Let H = {I3, (1 2)} be a subgroup of P.
Find all right cosets of H in Ps. [30 marks|

(iii) Show that set P; is equal to the union of all right cosets of H in P3.  [10 marks]

1 Continued.

BT RRE RS Ll R Tttt ] S IR - RO



3. a) Show that a subgroup H of a group G is normal if and only if g~*hg € H
forallge G and h € H. [20 marks]
b) The map f: R — R is defined by
fap(x) = az — b,
where a,b € R and a # 0. Let G = {fala,b € R, a # 0} be a group
under the composition of mappings.
(i) Find the identity element of G and the inverse of fs» € G . [30 marks]
(i1) Show that H = {fi5|b € R} is a normal subgroup of G. [30 marks]
c¢) Prove the following for any two subgroups H and K of a group G.
(i) HN K is a subgroup of G. [10 marks]
(i) If H is normal in G then H N K is normal in K. [10 marks]
4. a) Let G and G’ be two groups and f : G — G’ be a homomorphism.
Define Ker f, the kernel of f. [10 marks]
Prove that f is one-one if and only if Kerf = {e},
where e is the identity of G. [30 marks]

b) Let (RT,.) be a multiplicative group of positive real numbers and (R, +) be a additive

group of real numbers.
(i) Show that the map f : R* — R defined by

f(z) = logio(x)

is a homomorphism.
(ii) Find Kerf.
Hence show that f is one-one.
(iii) Is f an isomorphism? Justify your answer.
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[20 marks]
[10 marks]

[20 marks]
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