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The figures in the margin indicate full marks for the questions

Attempt each of the following :

@

Can it be possible to arrange the real numbers in a

sequence? - o - 1

()

(©

Does there exists a sequenca of real valued continuous
functions {f, }”a definedon[- 2, 2 Jsuch that
{£,}°n=1 converges uniformly toa functionfon [- 2, 2],

[ xsin & ixc0.
defined by f(x) =] 1, ifx #0.

Justify your answer. 1+1=2
State the basic restriction on ‘o’ in the Reimann-Steiltjes

integral f: fda . v 1
(1) PTO.



(d) What can you say about the completeness of a discrete
metric space? 1

(@) Show that a countable union of countable sets is count
able. Hence show that the set of irrational numbers is not

countable. 3+2=5

(b) Show that the set of infinite binary sequence is not
countable. o , 5

(c) Find the cardinality of Z[x], the set of all polynomial with
integer co-efficient.

or
Find the cardinality of 2[]:= {a +ibla,bez} 5
(@) Attemptany two of the following:

i. Let {f,}*a-1 be asequence of real valued functions
defined on a closed interval [a, bJ€ R such

that{f_ }*a1 converges uniformly to a function fon
[a, bl. Let Vn e IN, { is integrable on [a, b}.
Show that

jx fdt,=}'& [*fdt,Vne N, 5

ii. Proveor disprove that the sequence <f >, where

is uniformly convergent on anyclosed interval. 5

(2 ) PTO.

iii. State the Weierstrass Approximation theorem for uni
form approximation of a realvalued continuous function

defined on a closed interval. Applying this theorem,
show thatif f: [0, 1] — R is a continuous function
such that [} x°f (x) dx =0, forn=0,1, 2, ..., then
fx)=0; Vx [0,1]. 1+4=5
(b) Find the Fourier ooeciénts and Fourier series of the func
tion fdefined by f(x):= {&* 75% < angfx+27) =t (x)
5
or
Explain in brief, how Fourier series enable us to synthe
size the sounds of conventional musical instruments? 5
Attempt any two of the following:
(@) Show thatthe function
fix,y) =x*+x%y +y? (x,y) €ER has a minimum at
(0, 0). - 5
(b) Letthe roots of the equation in
b (-x')+(h-y*)+ (A-2Z)=0beu.v,w.
ou,v,w) __, (y-z)z-x)x-y)
oy,2) ~ v-wiw-ufe-v)
(6) Find the shortest distance from the origin to the hyperbola

Show that

X2 + 8xy + 7y2 = 225,z = 0. 5

(3) RTO.



" (@) Attempt any two of the following:
i. Show thata function of bounded variation can be ex
pressible as a difference of two monotone increasing

functions. Does the converse is true? 4+1=5

ii. Show that the function f: [0, 1] =R, defined by

2 (1
N X s“‘[x]’ if 0<x<l1.
f(x):= )0,

ifk=0.
is of bounded variation on[o, 1). 5
iii. Compute the positive, negative and the total variation
functions of v
f(x) :=3x2 =25 for —2<x<0. 5

(b) Letfbea continuous real valued function defined on the
interval [a, b] such that f € R(@). Show that 3¢ € [a, b]
‘suchthat [2f da =f(£)}a(b)— a(a)}.
Caniitbe possible to find &in the open interval Ia, b[?
4+1=5
or

Letf(x) :=xand a (x) :=x+ [Xl, x €R, [x) stands for

greatestintege i ? i
eger function. Show that I fdo is exists and

3
then evaluate
L fda. 2+3=5

(4) PTO.

2
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Letfand g be two continuous functions from a metric space
(X, d,) into the metric space (Y, d,) such that f(x) = a(x),
V x € A, where Ais a non empty subset of X. Show that
f(x)=g(x), VxeA.
Hence show that if f and g are two real valued continu
ous functions defined on IR such that f(x) = g(x),
V x eQ,then f(x) = g(x), Vx €R. 4+1=5

or

Letf be a real-valued function defined on a metric space
(X, d). Show that f is continuous on X iff for any ¢ €R, the
following sets

{x If(x) <c}and {x If(x) > c}are openin X. 5
Let (X, d) be a compact metric space. Let  := {F |Fisa
compact subset of X} and O:={G | G is an nonempty
proper d-open subset of X}. Can you say that X is discon
nected iff\, (1O = @ . Justify your answer. 1+4=5
Show that D := {(x, ¥) [x #0,y =sin i—} is a discon
nected subset of R2 5
or

Show that a metric space is connected iff every real-val
ued continuous function ‘f has the intermediate value

property.

PT.0.

(3)



@

Show that Q is of rst category in R with respect to the
usual metric. S 5

or
Let (X, d) be a complete metric space such that each

x € Xis alimit point of X. By using Baire's category
theorem,show that X is uncountable.



