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6.(a) Let Xf,=ru, and !f,=1 u, be two series of positive terms such

that limr.-- b = I, where I is non-zero and finite. Prove that

Xtr u, and )f,=, u,, converge or diverge together. (6)

(b) Define a conditionally convergent series. Test for conver-
gence the series:

(Arite your Roll No. on the top immediately

on receipt of this question pqper.)

This queslion paper has sk queslions in all.

Attempt any tt)o parts from each question.

All questions are compulsory.

Marl<s are indicated against each part of the questions.

1.(a) When is a non-empty set of real numbers said to be bounded?
( L"t S be a non-empty bounded subset bf R- Define Sup(S)

and Inf(S), Write the supremum and infimum of the

following sets:
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(c) Prove that every continuous fimction / on [a, 6] is Riemann
integrable on [a, b].
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(b) If A and B are non-empty bounded below subsets of IR and

C={x+ y I x€A, y€B} then show that:

Inf (C) =Inf (A) + Inf (B) (6.s)

(c) Define an open set. Prove that the union ofan arbitrary family ,
ofopen sets is an open set. (6.5)

2.(a) Define limit point of a set. Give an example of a set ScR
which has: (

(i; Infinite number of limit points

(ii) Exactly one limit point

(iii) Exactly two limit points. (6'5)

(b) Show that the function f (x) - ,17 is uniformly continuous on'

ll,3l. (6.s)

(c) Show that the function/ defined on R by:

3

(c) Prove that lim,"...- n1lo = 1 . (6.s)

4.(a) If < c, > and l b?.> arc sequences of real numbers such
that limrr-- aa = a,limr.-- Do = D then prove that:

lim'.-*(a,-bn) -- afi (6)

(b) Let < 4," > be a sequence defined by

t

( ar = 1, o,*, -v*2 ,v n21,
Prove that ( a,, ) is bounded above and monotonically
increasing. Also find limn-- ar. (6)

(c)Show that the sequence < a, >defined by

tt Ia^=l+;*;*....J--^ 3 5 '(zn-t)
does not converge.

,Vn

(6)

is not continuous at any point of R. (6.s)

(

3.(a) Show that a sequence ian not converge to more than one

timit. (6.s)

(b) Show that the sequence < ar, > defined by:

1
1-

n+ n'

5.(a) If a series |fl1 u, is convergent then prove that :

l'-l*'" = o'

( tr the converse true? Justify. (6)

(b) Define the sum of a convergent series. Find the sum of the

following series:

'+'+'+1+'.' (6)
t.2 2.3 3.4 4.S

(c)Test for convergence the following series:
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if x is rational
if x is irrattonal
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