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Arnswer of all the questions (short answer as well as descriptive) are to be given in the main an-
swer-book onily. Ansviers of short answer type questions must be given in sequential order. Simi-
wariy all tne parts ot one question of descript.ve part should be answered at one place in the an-
swer-book. Ore complete question should not be answerad at different places in the answer-book.
Write your roll number on question paper before start writing answers of questions.

Wl (TIRETF: @01 FAHF) I H SW g IW-Yaw 7 9 o wpmmes v © 3w e
% FAER @ Afaw @ gRn R @ @ EeE o # oo mow e w3 T
IN-gfH § wmmmmvﬁmmwnmmmﬁwﬁq oS = T

foed B @ TE-T W A T aw gl _
Attempt five questions in all, selecting one question from each Unit. All questions carry equal

marks.
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UNIT-I G&r-1)

1. (a)  Asubset A of real numbers in open if and vnly if it is a Union of open intervals.
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(b) A subset FCR is closed ifT its complenent is open.
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Uetine compact sct and prove that the set R of real numbers is not compact.
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Prove that the sequence {Xn) where Xn= el VneNis
(i)  Monolanically increasing
(ii'  Bounded
(i1} Convergent
(iyy bm Xn=2/3
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(iv) lim Xn=2/3
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Unit-1I (5%-11)
By Cauchy’'s general printiple of conversence, prove that the sequence <Xn> defined by
1 1 1

l
Xn=l-=—¢+--=+.... +(-D"*' =, VneN i
b=3tso] -1 . is convergent.
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Define cauchy sequence and prove that every cauchy sequence is bounded.
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Prove that if a function flx) is continuous in a closed interval fa, b] then it is bounded
in that interval.
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Examine the continuity and differentiability of the functionf(x)=|x = 1|+ |x- 2| i
: Xx-2lin

the interval |0, 2).
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Unit- 111 ($&%-11D

Let P, and P_be two partitions of [a, b). The L(FR)s U(F. P)and UF.P)SUER)

i.e. any lower Darboux sum does not exeed any Upper Darbuux sum.
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Let a real valued function F be defined on (0, 1] by f(x)= {‘ . ifx#]/2

0 . ifx=21/2

show that FER[O, 1.
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Prove that every bounded function peed not be R-integrable.
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Let F and g be two real valued functions defined by F(x)=xand g(x)= e%inf-1, 1]

verify second mean value theorem
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Unit-IV (3&8-1V)

{ real valued fuactions defined on DCR. If {Mn} be &
that [uUn(xfsMnV X €E for each and neN.,

formly on D if the series L. Mn converges..

for F(x) and g(x) in (-1, 11.
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(b) Test for uniform convergence of a series of function Z — x“ defined on [0, 1.
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8. (2) Show that the series ' ns_,_nax.‘-:"" is uniformly convergent for all values of x
and that it may be diferentiated term-by-tenn. '
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(b) Test for termwise integration of the series 2, Un(x) whose sum of first r term

|
in Fn(xi= nxe™ in [0, 1]. "
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9. (al lf't:_;, d) be u metric space then prove that d(X, ¥) 2 |d(x.z}-diz.y IV x. vekX.
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(b) Every open _spherq_in a metric space in an open sel.
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10. :a) Let x be a mesric spare. A subset F of the metric space X is closad if and only if it

" contains each of its limit points.
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(b Let X be a metric space. If a sequence of points {Xn} in X converges in X then its limit

in unique.
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