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INSTRUCTION TO CANDIDATES:

ANSWER QUESTION ONE(COMPULSORY AND ANY OTHER TWO QUESTIONS
QUESTION ONE(30 MARKS)

a). (i) Show that if xz = yzfor z # 0, then x = y. (3marks)

(ii) Givenarelation R = {(1,2), (1,3), (2,4),(3,8), (2,—1)}.
Find the domain and the range of relation R. (4marks)
b). Let (S, <) be an ordered set and E be a subset of S.
Define the terms:
(i) least upper bound of E (2marks)
(ii) greatest lower bound of E (2marks)

c). Let {E, :x€eA} be afamily of subsets of a set X. Prove that

c c
(UE“) = nEa. (7marks)
XEA XEA

d). Consider R and the function p on R x R defined by
pC,y)=Ix —yl|, Vx,y € R,

Show that p is a metric and (IR, p)is a metric space. (7marks)

e). Show that [, SI dx iis absolutely convergent.,

x4

QUESTION TWO (20 MARKS)

a). Use comparison test to test the convergence of the series Y%, (¥Yn® + 1-n). (8 marks)
b). Prove that no finite set A is equivalent to a proper subset of itself. (4marks)

c). Show that the interval (0,1) is equivalent to R. (8 marks)



QUESTION THREE (20 MARKS)

a). State Raabe’s test for convergence of a series.

Hence use it to test for the convergence of the series

1.2 23 34 45

b). If E is a subset of (S,<) which is bounded above and if LUbE exists,

show that the LubE is unique.

1, ifniseven

c). Consider the function g: X - R defined by g(n) = {0 i1 is old

Find the range of g.

QUESTION FOUR (20 MARKYS)

a). Use Abel’s test to test for convergence of faoo(l —e™¥) CZ% dx, a > o.

b). Given a metric space (R,d) and A = (a, b)

Find A, the closure of A.

c). Let (X, p)be a metric space and E € X. Prove that E = EUE%, where E¢

is the derived set of E.

QUESTION FIVE(20 MARKS)

a). Let (X, p) be a metric space and E be a subset of X.

Prove that E is open if and only if E€ is closed.

b). Let E be the interval (a, b], where a, b € R. Find the interior of E, E°.

c). State the completeness axiom for the real line, R.
Hence use it to establish that every non void set E bounded below has a

greatest lower bound in R.
E <:xey
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