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Answer all questions Time allowed: Two hours

(u) i

ii.

(b) i

Define what is meant by an inductive set in IR.

Prove that the sei N is the smailest inductive set in lR

110 Marksl

[15 Marks]

[20 Marks]

IR. with a I A. If

[20 Marks]

[10 Marks]

Define the terms 'Supremum' and 'Infi,rnu,m' of a non-empty subset of R.

I 110 Marks]

ii. Prove that a iower bound I of a non-empty bounded below subset .9 of R is

the infimum of ^9 if and only if for everv € > 0, there exists r € S such that

r<l+e. [25 Marks]

(c) Suppose that A and B arc nonempty bounded above subsets of lR.. Define

A+B:{a*bl a€A,beB}.

i. Prove that A f B is bounded above.

ii. Prove that sup(A + B) < sup(, ) +sup(B).

*4h;-

[40 \4arks]

(a) State what it means by a sequence of reai numbers (r,,) converges to a limit a.

[10 Marks]

Use the definition of convergence of sequence of real numbers to shorv that

-. 2n2*3n-5 2
IIITI-:-
n-c*$p'2*2n*1 5

(b) Suppose that (r,,) is a sequence of real numbers and that a,b e

(r,,) converges to r, show that (lar- f bl) converges to lar + bl.

(c) State the Monotone Convergent Theorem.

Let 11 : 1 and r,,11 : !Q*, * t; for n € N. Prove that

i. (*") is a monotonicaliy strictly increasing sequence.

ii. nn 12 f.or all rz e N.
q-

iii. ,UL(' ^) 
:;

[40 Marks]



Q3 (a) Define the foilowing terms:

i. a subsequence of a seqttence;

ii. CauchY sequence'

(b) State the Bolzano-Weierstrass Theorem
(n2 +20n * 35) sinn3

(r,,),wherafrn:ffi'

[20 Marks]

and use it to prove that the'sequence

has a convergent subsequence'

[25 lvlarks]

to prove that the sequence

i25 Marksl
(c) Let (r,,) be a Cauchy sequence' Use the definition

(2r** 5) is also a CauchY sequence'

(d) Prove that, if (r,) is cauchy and has a subsequence (r,,r) which is convergent'

then (r,) is also convergent, and converges to tlre same lirnit' 130 Nlarks]

I

e4. (a) Define what is meant by the infinite series i " 
is convergent' [ro Marks]

n:l

Determine whether the series

oo

converges or diverges' If it is convrrgent fi.nd its sum'

(b) Define the following terrns:

i. Absoiute convergence;

ii. Conditionai ccnvergence'

\--L-t (2 4
n:l'

1)(zz + 2)

. [20 Marks

I

' [10 Marks

[10 Marks]

Determine whether the following series converges absolutely' converges conditioni

ally or d,iverges. Justify your answer' 
!

i

m i-1in+t
\-,',_/-,t rlo
n=l

[L5 Markr

(c) Find the vaiues of r for the power series i ##' 
which converges'

rz:o ' 
t35 Mar}


