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INSTRUCTIONS
1. Thispaper contains FIVE (5) questions

2. Answer question 1 (Compulsory) and ANY other 2 Questions
3. Writeall answersin the booklet provided



QUESTION 1

(a) Differentiate between infinite and afinite set. (2mks)

(b) Define anull set. (1mk)

(c) If A=(3,9) B=(2,4,6,8). Find AUB. (2mks)

(d) (i) Define the term neighbourhoods of a set. (2mks)
(i) If M and N are neighbourhood of a point X, then show that MnN isalso a
neighbourhood of X. (6mks)

(e) Prove that the greatest member of a set, if it exists, isthe supremum (I.u.b) of the

Set. (5mks)

(f) Let A, B and S be sets of real numbers. Show that

() SCS (4 marks)
(i) ACB= ACB (4 marks)
(i) S isawaysclosed (4 Marks)
QUESTION 2
(a) Define
(i) Interior point of aset S. (Amk)
(ii) Interior of aset S. (Amk)
(iii) Open sets. (2mks)
(b) Show that every open set Sisaunion of open intervals. (5mks)
(c) Provethat interior of aset Sisan open set. (10mks)
(d) Define aclosed set S. (3mks)
QUESTION 3
(@) Show that for every three non-empty setsR, S, T we have
RN(SUT) =(RnS) U (RNT) (10mks)
(b) State and prove the De Morgans Law. (10mks)



QUESTION 4
(a) Give the definition of limit of afunction and prove that this limit is unique. (5mks)
(b) Define the concept of uniform continuity. Let f:IR - IR be define by f(x) = | X | for all x

in IR. Show that f is uniformly continuous on IR. (5mks)

(©) (i) Given f(x) = x* - 5x, show that limit f(x) = -6. (2mks)
(i1) Determine avalue for >0 associated with £>0 in accordance with the definition of

limit of afunction. (8mks)

QUESTION 5

(a) Defineafieldonaset S. (5mks)

(b) Let x and y be positive real numbers. Show that:
(i) x+y isalso positive
(i) x <yiff x*<y?
(iii) x < y 'y <Yy (15mks)



