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MSM/02/07
M.Sc. MATHEMATICS SET
FIRST SEMESTER
REAL ANALYSIS A
MSM —101 [REPEAT]
IUSE OMR FOR OBJECTIVE PART]
Duration: 3 hrs. Full Marks: 70
[Obiective]

Time: 30 min. Marks: 20

Choose the correct answer from the followin

1.

g: I1X20=20

L=

A series of functions ¥ £, will converge uniformly on [a, b] if there is a convergent
series T M,, of positive numbers such that forall x € [a, b] and for all n

a. ()] <M, b. |fn(x)] > M,

e |Gl < My d. L= M,

Show that the sequence < f, >, where f, (x) = x" is uniformly convergent to the limit

2 ;0= : :
function f(x) = {0 M in the interval

T,x =1
a. [0,1] b. [0, k].k<1
c. [0kl k>1 d. [-1,1]
Zm::n is uniformly convergent for all real values of @ for
a. p=1 b. p=1
c. p>1 d. p<1

The statement that any uniformly convergent series of functions is also pointwise
convergent but the converse is not necessarily true is

a. False b. True

c. Neither false nor true d. Only conditionally true

oy : ot LA :

The power series 1 + X + =k mn 20 £ =S

a. Nowhere convergent b. Everywhere convergent

¢. Convergentatx = 1 only d. Convergentatx = %

The radius of convergent R for a power series g @, X™ is computed by the formula

a. R=hm |ay,| b. R =lm |a,|'™
1 None of these

C.

R
Iim |a,|'/"

If a power series Sa,x™ converges for x = X, then it is absolutely convergent for

x = x; where

H X < Xo b. |X1I < [.\‘ol

. X, < |xql d. 1] < xq

The series ¥, :—j is uniformly convergent in
A (=1 b. (=1,1)
¢ (-1,1] d. [-1,1)
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20.

1.

In any metric space (X, d)
a. Union of open sets may not be open

Union of any number of open sets is
open.

In any metric space (X, d)
Intersection of open sets may not be
open
Intersection of any number of open
sets is open

Union of only finite number of open
sets is open.

d. None of these is true.

Intersection of any finite number of

b. :
open sets is open

d. None of these is true

[Descrigtive]

Time: 2 hrs. 30 min.

Marks:50

[ Answer question no.1 & any four (4) from the rest ]

a. Define a metric space (X, d). Explain the concepts of

(i) discrete metric on R
(ii) usual metric on R
(iii) usual metric on R?

2+34+2+3
=10

b. What is a power series in x ? Explain the following terms with

examples-

(i) Radius of convergence of a power series

(ii) Nowhere convergent power series

(i) Everywhere convergent power series

a. Let (X, d) be a metric space. Define d,
d(x,y)

di(x,y) = m

tX XX - Rby

XY EX

Examine if (X, d,) is also a metric Space or not.

b. What do you mean by an open sphere S, (x,) with centre Xg and
radius r in a metric space (X, d).Find 51(0) in R with respect to
2

both usual metric and discrete metric.
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2. When is a set G said to be open in a metric space (X, d)? .
Consider G = {1,2,3}. Show that G is openin R with discrete metric,
but it is not open in the usual metric on R.

b. Consider the sequence of function < f(x) >, where f,(x) = x7.
Show that < f(x) > converges pointwise for —1 < x < 1. Find
also the limit function f for the given sequence.

a. State and prove Weierstrass's M-test for uniform convergence of a
series of functions ¥, f(x) in [a, b].

b. Apply Weierstrass's M-test to show that ¥ x™ cos nf converges
uniformly for all real values of 6 if 0 < x < 1.

a. Test the uniform convergence of the sequence of functions
nx
< fn(x) > where (@) = TIniaZ ,x € R.
b. If a sequence < f,(x) > converges uniformly to f in [a, b] and
xo € [a, b] such that limy_, fr(x) = @y, 1= 15208, <%
then prove that < a, > converges and limy_y, f(x) = lim,_,, @y

a. Find the radius of convergence of the power series
1 it 3 153 5

b. If a power series Ya,x" converges for x = x, then prove that it is
absolutely convergent for every x = x, such that |x,| < |x,|

a. If a power series Ya,x™ converges for |x| < R and there is a
function f(x) with
f(x) = Ta,x"|x| <R
then prove that ¥a,x" converges uniformly on [=R + €,R — €] and
that f(x) is continuous and differentiable on (=R, R) with

f(x) = Z napat X< R

3 5
b. Show thattan ' x = x—%%—’%— i< i

N

and hence deduce lhal% == -1,; + 1 — e

a. For x = (x;,%,), ¥y = (1, ¥2) where xy,x2,y1, ¥ € Rlet us define
distance d between x and y by d(x,¥) = |x; = »| + |x2 — y2l.
Show that (R?, d) is a metric space.

b. Show that any open sphere in a metric space (X, d) is an open set.

5+5=10

5+5=10
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