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1. Answer Section A and Any Other Two questions in Section B.
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SECTION A - ANSWER ALL QUESTIONS IN THIS SECTION (30 Marks)
QUESTION ONE

a) Define the following terms;

i. A mapping (2 Marks)
ii.  Binary Operation (2 Marks)
iii.  Semi-group (2 Marks)
b) Consider < S,X > where S = {1,—1, i, —i}. Draw the Cahley table for the system.
(5 Marks)
c) Determine the order of the elements in 1(b) above. (2 Marks)
d) Let * be a binary operationon Rby a * b = % is *an operation on R. (3 Marks)
e) Letf,g:R — Rbedefined by f(x) = 2X + 3 and g(x) = 3X + 2. Compute;
L. fog)(2) (2 Marks)
ii. FogDgofog (3 Marks)
iii. (gof)7t (3 Marks)
f) State and prove the Latin square property of a finite group. (6 Marks)

SECTION B - ANSWER ANY TWO QUESTIONS IN THIS SECTION

QUESTION TWO (20 MARKYS)
a) Define the following terms;

i.  Cyclic group (2 Marks)
ii.  Dihedral group (2 Marks)
iili.  Subgroup (2 Marks)
b) Prove the union of two subgroups is not necessary a subgroup of a group G. (5 Mark)
C) LetG = Z¢and H = {0,2,4}. Determine the left cosets of H in G. (5 Marks)

d) Let < G, => be a group with the identity e;. Show that this identity is unique. (4 Marks)

QUESTION THREE (20 MARKYS)
a) Define the term commutative ring and give an example of a commutative ring. (4 Marks)
b) Compute all zero divisors of Zg (4 Marks)

c) Let R bearing and a € R be a nilpotent element in R. Prove that a is a zero divisor.

(6 Marks)
d) Show that R =< Z,, +, X > is an integral domain. (4 Marks)
e) Define the term unit in a ring. (2 Marks)
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QUESTION FOUR (20 MARKS)
Let S = {(x,y)|x,y € R} and = on S be defined as (a, b) * (c,d) = (a + bc, bd). Determine the
following;

i. Is S closed under *? (2 Marks)
ii. s * commutative on S? (3 Marks)
iii. Is = associative on S? (3 Marks)
iv.  Does * admit an identity in §? (5 Marks)
v.  Does * admit inverse in S? (5 Marks)
vi. Is< S,x>agroup? (2 Marks)

QUESTION FIVE (20 MARKS)
a) Give two applications of algebraic structures in computer science. (2 Marks)

b) Define the term field and give examples of fields. (5 Marks)
c) LetT = {[S 8] ,t € ]R*} multiplication is a binary operation on T. Check:

I.  Whether multiplication admits an identity in T. (6 Marks)

ii.  What is the inverse of an element B in T. (7 Marks)
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