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(ii1)f=r11yl/n (6)

(c) Prove that every monotonic function./on [a, b] is Riemann
integrable on [a,6]. (6)
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This question paper has six questions in all.

Attempt any two parts from each question.

All questions are compulsory.

Marlcs are indicated against each part of the questions.

( '.(a) If A and B are non-empty bounded above subsets of IR. and

C={x+y I x€A, yEB} then show that:

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

" (b) Define neighborhood ofa point, an open set and a closed set.

Give an example of each of the following:
(i) A non-empty set which is a neighborhood of each of its

points with the exception of one point. p. T. O.
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(ii) A non-empty open set which is not an interval.
(iii) A non-empty closed set which is not an interval.
(iv) .A non-empty set which is. neither an.open set nor a

closed iet. (6.5)

(c) Define limit point of a set. Find the limit points of Z, the set ,
of integers and Q, the set of rational numbers. (6.5)

2.(a) Prove that the intersection of a finite number of open sets is ( (

an open set. Is the intersection of infinite family of open sets

an open set? Justi$/. (6.5)

(b) Show that every continuous function on a closed interval is
bounded. (6.5)

(c) Show that the tunction ftrl = rin (l)
continuous on | 0, o[ .

3.(a) When is a sequence < ar, > said to converge to a number a?

Show that the sequence a, - n!n, Vz converges to I .

(6.s)

(b) Prove that every monotonically increasing and bounded (

above sequence converges. (6.5)

(c) Show that lim"--(iJ = 0 (6.5)

3

(b) Show that the sequence ( da ) defined by
tt1

an = 1* r+ a+ "'+ -,
does not converge.

(c) Show that the sequence < a, > defined by
31ar=i, ar.+r= 2-d, Vn>l

is bounded and monotonic. Also find limr...-(ar) .

vn

(6)

(6)

for the
(6)

(6)
is not uniformly , r

(6.s)

5.(a) State and prove Cauchy's general principle
convergence of an infinite series.

(b) Test for convergence the following series,:

i. tr=l(Vffi - \l-n1 - r)
ii. f,f,=1cos$

(c) Test for convergence the series:

f;*l+l*

4.(a) Define a Cauchy sequence. Prove that a sequence of real
numbers is convergent ifand only if it is Cauchy. .(6)

for all positive values ofx. (6)

6.(a) Prove that an absolutely conveigent series is convergent.
Give an example to show that the converse is not always true.

(6)

n (b) Test the convergen6e of the following series:

(i) Xr=r-#Ig , a being real

a)

P. T. o.
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