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MATHEMATICS
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BM-351
Time : Three Hours] [Maximum Marks : 27

Note : Attempt Five questions in all, selecting one question

from each Section. Q. No. 1 is compulsory.

1. (a) Compute L(f, P) and U(f, P) for the function
1 ..
f(x)=—2 on [1, 4] and partition P = {1, 2, 3, 4}.
X

1%

(b) Examine the convergence of J.ﬁ 1

X
1

(c) Define open sphere and closed sphere and give
examples. 1%
(d) Show that in a discrete metric space (X, d), every
subset of X is open. 1%

(e) Show that in a metric space (X, d), the complement

of every singleton set is open. 1%
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2. (a)
(b)
3. (a)
(b)
4. (a)
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Section I

Prove that a bounded function having a finite
number of points of discontinuity on [a, b] is

integrable on [a, b]. 2Yvs

Show that lim|: 2” >+ 2” TR +L}:£.
n—e| p“+1° n +2 2n 4

2%

If / is bounded and integrable on [a, b], then | f |

is also integrable on [a, b]. More over

b
J s

b
<[I/lds. 2%
a

Evaluate the integral :

1

J ([x] — x)dx
-1
where [x] stands for greatest integer not greater
than x. 2,
Section 1T

T e dx
Show that J T_e — 1s convergent. 2%
0 x x

2



(b)

5. (a)
(b)
6. (a)
(b)
7. (a)
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Examine the convergence of the integral

J‘ COS X dx. 21,
0

\/x2+x

Find the values of m and » for which the integral

1

Jx” e "™ dx converges. 2V
0
Prove that :
n/2 o (a2 +b? )
[ dx _ | 2%,

2 3,3
0 (a2 sin? x + b2 cos? x) 4ah

Section II1

Prove that any metric space, (X, d), bounded or

not, can be converted into a bounded metric space

(X, d%), where d"(x, y) = % 2V

Prove that every open sphere in a metric space

(X, d) is an open set. 2Yvs

Let (Y, d) be a subspace of a metric space (X, d).
A subset B of Y is d"-open iff there exists a d-open
subset G of X such that B=G n Y. 2Yvs
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(b)

8. (a)
(b)
9. (a)
(b)
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Prove that the usual metric space (R, d) is complete.
2%

Section IV

Prove that every contraction mapping f : (X, d) —
(X, d) is uniformly continuous on X. 2%
Prove that a compact subset of a metric space is
closed and bounded. 2%

Prove that every closed subset of a compact metric
space is compact. 2Yvs
If E is connected subset of a metric space (X, d)
such that ECAUB, where A and B are separated
sets in X, then either ECA or EcCB. 2V



