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SECTION A

QUESTION ONE (30 MARKS)

(a) Given the meaning of the following symbols as used in algebraic structures(5 mks)
(1) a€A
(i) IR
(iii) £ X—=Y
,{l".’) £ "-‘ l };‘
) Zy

(b) Give the meaning of a sct and list the elements of the following sets (2Zmks)
(DA=-faiseven: -3<a= 4} 2mks)
(ii) B =1 prime numbers less than 11} (1mk)

V/(c) Given that A= -+ L.. 1.5.6 7} B JLI 5 ”}, and the universal set E = {};: 1<xZ O_L find

(HANB (uﬂlxb)
(i) A-B  (Zmks)
(iii) the complement of the set B (2mks)

State four examples of fields (4mks)

(d)
(e

()

1
pe

(z,

tcosets of Hin G

Whi tween 73 and z, is a field? Give reasons (4mks)

ch
Let G=
lefl 7 (diiks)

Let 4 be defined on z, the set of integers by a<~ b=a+ b-+3
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-) be the group of all integers under addition. If H=

3a: a /} find all the disjoint

3 for all a,b€z



2. (a) Let G= (zs, x;5) be the set of non-zero integers modulo 5 under multiplication modulo 5. Show that

(1) show that<- satisfies the closure property, associativity and commutativity(4mks)

(i1) find the identity element (1mk)

(1ii) find the inverse of a€z (1mk)

(1) G 1s closed under multiplication modulo 5.(2mks)

(i) Multiplication modulo 5 is associative in z5.(2mks)

(b) (1) state the identity element in (a) above (2mks)

(ii) state the inverse of every element in zs(2mks)

( ¢) show that G is abelian (Zmks)

(d)let 2 R — R be defined by f{(x) = x(x+1)

(1) find {{-5), the domain and ¢o domain of £ (4mks)

(i) find £'(x) and £'(1)

(3mks)

(iii) show that fis 1-1 (3mks)

3. the following are cayley tables of a ring R

- a b C d E f &

a a d I 3 c b

b a b c d D i o

C d c a e G b f N
d g d € f B a >

e f & g b C d a i
I ¢ 3 b a D g e
L8 b e} 3 ¢ A ¢ d B
X a b ¢ d E f o 7
a i b d a G ¢ C |
b b b b b B b b o
c d b e - s F 2 e |
d a b -—|¢ d E f g

e i b £ e D c a |
i ¢ b a f C | g d

g c b e g A [ d ( { |

L@J) state the identity element of R under + and x (2mks
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ive the inverse of each element under + (3mks)

(&) give the inverse of cach element under x (3mks)
(Y solve for x and y if
() (x+cla=g (dmks)

b=}

(i) (exy) +d=e (3mks)
(j) complete the table below  (Smks)
| b c D | ¢ [ g

1 s el = Ix o | o f
t. en that A 14, 0, G, a, e, x},
B={1,2,3,4,5.6, T-
I _«_ ¢ 0y -
3 1 :1 qa, 1, S, Lu, v, w.i

And that h and g are functions defined by

h: a—2, b—3, c—5, d—0, e—=7, {—4,
g; |—p, 2—q, 3—r1, 4—s, 5—u, 6—v, T—W,

(f) define the composition map gh (Zmks)
) using a diagram, show how cach element in A is mapped by the composite map gh (5mks)

- or not the inverse functions f': B—A: g': C—B and (gf)": C—A exist. (6mks)

) Explain whethe:

g\(E) given that E=-{p,r,u,v,w }- (5mks)

—
=
n

: 55 P BT [ e e T -
(j) Find (D) given that D={4,5,6,7 (4mks)

\,, Az, Ay + be the multiplicative group of four matrices:

& ta) lef =T /
% 8 (t‘\y I’\' /k,v' _—]_/'\x|‘ A, A3y, A\ [ &

Complete the cayley table below, hence shiow that G is a group. (5mks)
X A, As | As Ay
!
/\] {
;
o ;
— — S
\ Aax
o i S L
~ § jo e y ., . & P Y. . TN S 1 - o
(b) State the zero divisors and units in zg = {0,1.2,3,4,5F the, ring of integers modulo 6 (5mks)

st St . . : , A | -] mail A
© The following is an operation table for a group G ={ ea,bcl
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\ 5 [b _ J= le ’:"_1
B b le — .l& A |
c - lo e |a EN

(Dlet H= %mc, bJ'—. show that FLis a sub group of G (4mks)

__#1) find all the disjoint right cosets of H in G (4mks)
(iii) Show that the inversc ofacisc a (2mks)
'

Powered by: Www.manyamfranchise.com




