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QUESTION 1 (30 MARKS)

(a) Explain what is meant by saying that a number r is rational. (2mks)
(b) Let {4;:i = 1,2..} be a collection of countable sets. Show that A = U; 4; is countable.
(3mks)
(¢) Give the definition of neighbourhood of a set (2mks)
(d) Define a subsequence. (2mks)
(e) Let (x,,) be a sequence of real numbers. Prove thatx,, = x if and only if e, =
lim infx, = x. (7mks)
(f) State and prove the intermediate value theorem. (10mks)
(g) Giving one example, define a partition of an interval. (4mks)
QUESTION 2 (20 MARKS)
(a) Show that the set of real numbers is a metric space. (10mks)
(b) Let A € R. Prove that A is closed if and only if A® is open. (6mks)
(c) Let B € R be given by B = {x € R: 2 < x < 4}. Show that B is neither open nor closed.
(4mks)

QUESTION 3 (20 MARKS)

(a) Let x,y,z € R. Show that |x — y| + |y — z| = |x — z|. (4mks)
(b) Let A,B,C < X.Showthat AU(BNC)=(AUB)N(AUC() (10mks)
(¢) Prove that /7 is irrational. (6mks)
QUESTION 4 (20 MARKS)
(a) Give the definition of limit of a function and prove that this limit is unique. (6mks)
(b) Define the concept of uniform continuity. (2mks)
(c) Let f: R =R be defined by f(x) = |x| V x € R. Show that f is continuous on R.
(7mks)
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(d) Let f(x) I 1 x = 1 Sketch the graph of fand find f(17) and f(1°) (Smks)
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QUESTION 5 (20 MARKS)

(a) Let (xn) be a sequence of real numbers. Prove that if x,— x then |x,| = [x|. (6mks)

(b) Let (xn) be a monotonic sequence of real numbers. Prove that (xn) is convergent iff it
is bounded. (10mks)

(c) Let (xn) be a sequence of real numbers. Prove that if (xn) is convergent then it is
Cauchy .(4mks)
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