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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE - (30 MARKYS)

(a) Consider the function of f: R — R defined by f(x) = x? . Determine
(i)  f{x:4 < x <25}] (2 Marks)

i)y f'[-9] (2 Marks)

(b) Let R = {(1,1), (2,3), (3,2)} bethe relation on x = {1, 2,3}. Determine whether R is

(i) Reflexive (2 Marks)
(it) Symmetric (2 Marks)
(i) Transitive (2 Marks)
(c) Show that the set Z of all integers under the binary operation = defined by
a*b=a+b+3,Ya, beZisanabelian group. (5 Marks)

(d) Consider the binary operation table below defined over aset S = {a, b, ¢, d}

OO0 |I0 |0
[eRjeRioRioR oN

O || | T|T

o0 |T(D | %
o0 |T (o | D




Determine whether = in the table satisfies
Q) Commutative law (3 Marks)
(i) Associative law (3 Marks)
(e) Let f and g be two permutations defined on S = {a, b, c,d} as, follows:
a b c d a b c d
f= and g =
c a d b b ¢ d a
Show that the composition of these two permutations is not commutative. (4 Marks)

(f) LetA={1,2,3,4,5}and f: A — A be defined by the diagram.

Find:

(i  fI[{1,3,5}] (1 Mark)

(i) f'[{2,3,4}] (2 Marks)
(iiiy  f'[{3,5}] (2 Marks)

QUESTION TWO - (20 MARKYS)
(@) LetA={1,2,3,4} , B{x,y,z,w} and C = {5,6,7,8} and let
u={1x), (Ly), (2Zx), Gw), 4wlandv={(y5), (v,6), (z8), (w,7)}
Determine VoU (7 Marks)

(b) Let R be the relation < from A = {1, 2,3,4} to B = {1, 3,5}.

0] Write R as a set of ordered pairs. (2 Marks)
(i) Plot R on a coordinate diagram of A X B. (4 Marks)
(ili)  Find the domain of R, range of R and R~1. (3 Marks)

(iv) FindRoR™! (4 Marks)



QUESTION THREE - (20 MARKYS)

(a) Prove that the set of non-zero integers modulo 6 under X, is not a group. (6 Marks)

(b) Show that the set G composed of f, f>, f3, f4 Of 4 transformations of the set of complex
numbers in itself defined by fi(z) =z, f,(z) = —z, f,(z) = é f1(z) = —i,v ZEC

is an Abelian group with composite operation i.e(G,o) where
G={ffofsfaland f:c > c. (14 Marks)

QUESTION FOUR - (20 MARKYS)

(a) Given that o< and f are two permutations of S, where

1 2 3 456 7 1 2 3 45 6 7
a= and g =
7 6 5 4 3 2 1 7 6 5 4 2 1 3

Find

(i) (xp)t (3 Marks)

(i) ot pt (4 Marks)
(b) Find the group of symmetries of a regular hexagon. (6 Marks)

(c) Prove that (H = {0, 2,4}, +4) is a subgroup of the group of integers modulo 6.
(7 Marks)



