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6.(a) Let X1 u,, and Y4 v,, be two series of positive terms such
that lim,,_, ., :—“ = [, where l is non-zero and finite. Prove that
n

(

Yo iU, and Yo ; v, converge or diverge together. (6)

(b) Define a conditionally convergent series. Test for conver-
gence the series: :
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(c) Prove that every continuous function f on [a, b] is Riemann :
integrable on [a, b].
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. 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.

1.(a) When is a non-empty set of real numbers said to be bounded?
Let S be a non-empty bounded subset of R. Define Sup(S)
and Inf(S). Write the supremum and infimum of the
following sets:

S 1 1 1
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(ii) [-1,%,—-;-,%, ......... CREE. } (6.5)
| P.T.O.
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(b) If A and B are non-empty bounded below subsets of R and (¢) Prove that lim,,,,n'/"=1. (6.5)
C={x+y | XxEA, yEB} then show that: .

Inf (C) =Inf (A) + Inf (B) . (6.5) 4.(a) If < a, >and < b, > are sequences of real numbers such
: that lim,,_,., @, = a, lim,,_,,, b,, = b then prove that:
(c) Define an open set. Prove that the union of an arbitrary family «
of open sets is an open set. : ' (6.5) lim, ,.(a,b,) = ab (6)

: (b) Let < a,, > be a sequence defined by
2.(a) Define limit point of a set. Give an example of a set SCR

2a, +3) |
which has: : i ( ) ( a; = 1, Aui1 = (nTz V2 1.-
(i) Infinite number of limit points Prove that < a, > is bounded above and monotonically
increasing. Also find lim, . a,. (6)

(ii) Exactly one limit point :
(c)Show that the sequence < a,, >defined by

(i) Exactly two limit points. ‘ (6.5)
bt (R | 1
(b) Show that the function f(x) = Vx is uniformly continuous on ¢ . a, =1+ gttt et ,vn
(1, 3]. (6.5) does not converge. (6)
(c¢) Show that the functionf defined on R by: .
Py { 1 if xisrational 5.(a) If a series Y4 U, is convergent then prove that :
“ (0 if xisirrational
s limu, =0.
is not continuous at any point of R. (6.5) : n—o .
( ( Is the converse true? Justify. (6)

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

3.(a) Show that a sequence can not converge to more than one g A
following series:

limit. . (6.5)
3 ' : 1 O 1 6
(b) Show that the sequence < a, > defined by: \y % TR ST (6)
1 1 1 (c)Test for convergence the following series:
G, = + 2 TR . e 4 08
n+l1l n+12 n+n -
6.5) - P. T. O

converges.



