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REAL ANALYSIS

Paper : BHM-351
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Before answering the questions, candidutes should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

Note : Attempt five questions in all, selecting one question
from each Section. Question No. 9 (Section-V) is

compulsory. All questions carry equal marks.

SECTION 1

1. (a) If a function f is defined on [0, a}, @ > O by
f(x) - x?, then show that f is Riemann integrable
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_2. (a)
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(b) Prove by summation Jl%{i‘x = 2(Jb - Ja).
X
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fon [a, b], then If{x}dx = F(b) - F(a).

(b) Prove the inequality :

f~ ¥ - 3 .
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SECTION -1

1
3. (a) Examine the convergence of Ix"'l logxdx.
0

(b) Discuss the convergence of Gamma function.

4. {a) Examine the convergence of :
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(b) Evaluate j]mrgt’ir.r.i cos? 9+ p* sin® 6)d0 .
0

SECTION - 1ll

' §. (a) Prove that if (X, d) is a metric space and x, Y,
points of X, then d(x,y) = d(x,z)-d(z, ¥}l
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If 'f is integrable on [a, b] and F is the primitive of

Zare



(b) Let A be a subset of metric space (x, d}. Then A® is

the union of all open sets contained in A.

6. (a) A subset F of a metric space (X, d) is closed iff F
conlains all its limit point i.e. d(F) < F.
(b) A subspace Y of a complete metric space X is
complete iff it is closed.

SECTION -1V

7. (a) Let (X, d) and (Y, 4*) be two metric spaces and let
£, ¢ be two continuous functions of X into Y. Then
the set [xe X: f(x)=g(x)} isa closed subset of X.

(b} Every compact metric space is complete.

8. (a) Prove that continuous image of a compact metric
space 1s compact. https:/www.mdustudy.com
(b) Let | X, d) be a metric space and let {Ci},c, be a

nonempty collection of connected subsets of X
such that nC; #¢. Then L{C,} isa connected.
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SECTION -V

(Compulsory Question)

3
9. (a) Compute ﬁ.r]-.i:c, where [x] is the greatest integer
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(b} Discuss the convergence and show  that
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tan '(ax)-tan 1(_!1.1_1_'} _n 0!5! a |
x 2 b
¢y Define metric and metric space.

(d) If d be the usual metric d(x,¥) =|x~y| for x, y €
1‘\.
g -

[0, 1], describe & 0,

(e} Show that in a discrete metric space (X, d), every

subset of X is open.

(f) State finite intersection property in a metric space.
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