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INSTRUCTIONS TO CANDIDATES

i, Answer ALL Questions from section A and ANY from section B.
it. Do not write on the question paper.
SECTION A (31 Marks)

Answer ALL questions in this section.

QUESTION ONE (16 Marks) .

a) Dcfine the following terms

) Interior point ; = (1 Mark)
i) Exterior point (1 Mark)
1) Boundary point _ (1 Mark)
b) Show that for every x, with |x| < 1. lim nx" = 0. (5 Marks)
gL LR -
c) Apply the integral test to the series 2., ;-;: (5 Marks)
d) Discuss the convergence of the harmonic series. (3 Marks)
QUESTION TWO (15 Marks)
a) Show that the lin; 2 =4, “(5 Marks)
n—
b) Prove that a monotone sequence converges if and only 1f it is bounded. (5 Marks)
c) Letx,y € R, prove that [{x - y|l = lIx[{li¥]l. (5 Marks)
SECTION B (39 Marks)
Answer ANY THREE questions.
QUESTION THREE (13 Marks) . _
a) Letf:X =Y and g:Y = Z such that ran(f) € dom(g), show that
1) If f and g are onto then so is the composition function 4.9f. (3 Marks) -
1) If f and g are one-to-one then so is the composition function g o f. (4 Marks)
b) Prove that a sequence {x,,} converges to zcro if and only if the sequence {|x,|} converges
10 zero. (6 Marks)
QUESTION FOUR (13 Marks)
a) Show that the sequence {S,} = %1 1s a Cauchy sequence. (7 Marks)




wA a4

b) Let {s,} be the sequence which converges to s. Prove that any subsequences of {s, }
converges 1o s. (6 Marks)

QUESTION FIVE (13 Marks)

a) Let {s,}and {t,} be sequences of real numbers which converges to s and t respectively.

Prove that lim s, - t, = s L. (& Marks)
n—oco

b) Show that lim Vn = 1. (5 Marks)
n-+co

QUESTION SIX (13 Marks)

a) Show that f(x) = % 1s continuous at x = 1. (6 Marks)
b) Prove that if two sets A and B arc open then A N B 1s open. (5 Marks)
c) Statc the least upper bound property of asct S € R. (2 Marks)

QUESTION SEVEN (13 Marks)

a) Prove that given two sets A and B, 1f A = B then (A € B)A(B € A). (6 Marks)

b) Prove thatif a series ¥ ]a, | converges then the series ¥, a, converges. (4 Marks)

¢) Prove that a non-cmpty subsct § of an ordered field ¢ can have at inost onc lcast upper
bound. (3Marks)
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