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QUESTION ONE (30MARKS)

a. Define the following
1. Open neighbourhood
ii.  Open set
iii.  Countable Set

b. For any two finite sets A and B, show that (4 U B)¢ = A n B¢

(3marks)
(2marks)
(2Zmarks)

(11 marks)

c. If{Ey E,,....,E,} is any finite collection of closed subsets of X w.r.t.(X,d), show that

N, E; is also closed

d. Showthat |a + b| < |a| + |b]

QUESTION TWO (20MARKS)

a. Define the following
i.  Bounded set
ii.  The completeness theorem
iii.  Supremum

b. Show that if x and y are positive real numbers, then x< vy iff x? < y?

(Smarks)

(7marks)

(2marks)
(Zmarks)
(2marks)

(9marks)

c. Let S be a non-empty set of real numbers with sup say b. show that Va < b3 x € S such

thata<x <b

(Smarks)



QUESTION THREE (20MARKS)

a. Define the following

i.  Surjective (2marks)

ii.  Injective

(2marks)

b. Consider the function f(1, —o) — (0,1) defined by f(x) = % Show that f posses an

inverse f~1(y) = % (4marks)
‘ c. Show that the empty set @ is always open (5marks)
‘ d. Suppose that A and £5; for all A € A are given sets. Show that
Au(NnB) =n(AUSy) (7marks)
QUESTION FOUR (20MARKS)

a. Define the following

i.  Removable discontinuity (2marks)
ii.  Infinite discontinuity (2Zmarks)
iii.  Finite discontinuity (2marks)

b. Show that a set S of

allx e S

¢. Show that f(x) = {

real numbers is bounded iff 3k € R such that |x| < k for

(8marks)

2% Whenx #3
x-3 } is continuous at x = 3 (6marks)

2 whenx =3



QUESTION FIVE (20MARKS)

B

Define the following
1. Composition of a function
ii.  Inverse of a function
iii.  Cardinality
Show that @, X are always closed in (X, d)
Show that if x € R then [xy| = |x]|y|

Show that an infinite subset of a countable set is countable

Let (X,d) be a metric space. Show that the union of any arbitrary family of subsets open in

(X, d) is open in (X, d).

(2marks)
(2marks)
(2marks)
(3marks)
(4marks)

(3marks)

(4marks)



