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INSTRUCTIONS: Answer gquestion one and any other two questions.

QUESTION ONE (30 MARKS)

a) Giventhat X ={a,b,c} and Y ={1,2}; find
(i) XxXY (2 marks)
(i) YxX (2 marks)
b) Giventhat f(x)=2x*+5and g(x) =3x-4,find

(i) gof () (2 marks)
iy 7 (2 marks)
c) Defineabinary operation. (2 marks)

2 5 1 4
d If A= L 3} and B = {O 2} , show that matrix multiplication is not commutative.

(4 marks)

e) DefinexonRbya*xb=a+b—3
(1) Find the identity (3 marks)
(i) Find the inverse of 4 (3 marks)
(ili)  Is* commutative? (2 marks)
f) Prepare aCayley table for Zs under addition. (4 marks)
g) LetG beagroupandletK O G,H O0G. Provethat KnH OG (4 marks)
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QUESTION TWO (20 MARKYS)

a) LetdefineS = {(a,b):a,b € R} xon Sby (a,b)C(c,d) =(a+bc,bd). Find

(1) The left and right identity on S (6 marks)

(i)  Theinverseof (a,b) (4 marks)

b) (i) Define an equivalence relation. (3 marks)
(i) Show that the relation R=congruence modul o5 is an equivalence relation.

(7 marks)

QUESTION THREE (20 MARKY)

a) Let Gbeagroup withrespectto C =+ . Provethat for every

X,yOG,(xe y) =y tex™ (5 marks)
b) Construct the Cayley table for Z, under multiplication and determine whether Z isa

group or not. (8 marks)
c) Provethat every cyclic group is aebelian. (7 marks)

QUESTION FOUR (20 MARKYS)

a) Definearing giving al its axioms. (10 marks)
b) Prove that asubset Sof thering Risasubring of Riff the following conditions hold,;
(1) Sis non-empty and

(i) xOSand yO0S= x-y and xy arein S (10 marks)
QUESTION FIVE (20 MARKYS)

a) Define anintegral domain. (2 marks)

b) Provethat if a,b,care elements of an integra domain such that ay0 and ab = ac, then

b=c. (5 marks)
c) Provethat every field isan integral domain. (5 marks)
d) Provethat every subgroup of acyclic group < g >iscyclic. (8 marks)
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