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o § This question paper has six questions in all.
Attempt any two parts from each question.
All questions are compulsory.

Marks are indicated against each part of the questions.

(' ".(a) If A and B are non-empty bounded above subsets of R and
C={x+y | xEA, yEB} then show that:

Sup (C) = Sup (A) + Sup (B) (6.5)

. (b) Define neighborhood of a point, an open set and a closed set.
Give an example of each of the following:
1 i A hon—empty set which is a neighborhood of each of its
900 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.
(iiil) A non-empty closed set which is not an interval.
(iv) A non-empty set which is neither an open set nor a

closed set. (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? Justify. (6.5)

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

(c) Show that the function f(x) = sin G) is not uniformly

continuous on | 0, oof . (6.5)

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

Show that the sequence a,, = n'/n ,Vn convergesto 1.

(6.5)

(b) Prove that every monotonically increasing aﬁd bounded
above sequence converges. : (6.5)

(c) Show that lim,,x(5;) =0 (6.5)

4.(a) Define a Cauchy sequence. Prove that a sequence of real
numbers is convergent if and only if it is Cauchy. .(6)
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(b) Show that the sequence < a,, > defined by
BN R | B
el AT BTk n' "
does not converge. (6)

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

3
a1=i, an+1=2—;, yvn=1
n

is bounded and monotonic. Also find lim,,_,(a,) . (6)

5.(a) State and prove Cauchy’s general principle for the
convergence of an infinite series. : (6)

(b) Test for convergence the following series 1

i. a(Vnt+1-vVnt -1)

i, Zpeg cos () (6)

(c) Test for convergence the series:

for all positive values of x. (6)

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

(6)

: (b) Test the convergence of the following series:

(-1)" cos na

() Xn=a—, = » a beingreal

P.T. O.



