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7. leta sequence {f,} of real functions converges uniformly to a real function f so that
given € > 0, there exists a positive integer m so that |f,(x) — f(x)| < €, vn = m for

x € [a, b]. Then
a. m depends on x € [a,b] and noton €

M is independent of both € and
" x € [a,b]

b

m depends on € and not on
i X € |a,b]

d. None of these

8. Let < f, > be a sequence of functions such that lim, .. f,(x) = f(x),¥ x € [a, b] and

let M,, = Supzela,h”f;l(x) —fi(x)]
a. M, = +wasn — @
c. My = —asn — w

b.M, = 0asn— o

d. M,, is bounded lor all n

9. The sequence < f,, > of functions where f,(x) = x" defined on [0, 1] is convergent to

the limil function f where
a f(x) =1, vx €|0,1]

1, if0<x<1
c.f(:()=‘0 =10

10.
converges lo a sum function f given by
0 s
Ef@=11 Teo
c. f(x)=0, xeER

Consider the series ) f, of functions where f,(x) =

b. f(x) =0, vx€[0,1]

0,if0<x<1
gl = {1 Y1
—X __ xeR. The series
(14x2)"
- 1, x=*+0
b ={y" 12
d. f(x)=1, x€ER

L. Forany interval [a, b] in R the length of [a, b] is

a. a+bh
e.h-—a

12. If (; is any open set in R then
G is union of a countable class of open
intervals.
(; is union of a countable disjoint class
"ol open inlervals

13. Forany sel A € |a,b], the outer measure m*A

Sup I[(F), where the supremum is
a. laken over the length of all open sets
F2A.
Inf I(F), where the infimum is taken
“ over the length of all open sets I & A.

14, For any two subsets A, and A; in [a, b]
a. o mA EmA, <sm (A Ud)Fmi(4,n4,)
mA; +mA, =2m (A UA)) +m. (A, NA,)

b.a—b
d. Nonc.ol the above

G is union of a disjoinl class of open
|
intervals
d. None of the above
is defined by

Inf I(F), where the infimum is taken
* over the length of all open sets F 2 4.

d. None of these

b. m'A, +m*A, =m' (A, U A,) + m' (A, nA,)

d. None of these
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[ Descri tive]
Time : 2 hrs. 30 min. Marks : 50
[ Answer question no.1 & any four (4) from the rest |

I. a. Let (X,d) be any metric space. Define a metric d, on X by S+2+1+
1 _dxy) o 2=10
4 (x.3) = oAt y) "7

Show that (X, d,) is again a metric space.

b. Consider the sequence of the functions < f,, >, where

£00) sinnx ER
n(x) = v X
1 ﬁ

Is < f, > convergent? If so, find the limit function f for < f,, >.
- - - L. :
Examine the convergence of < f, >, where f,(x) = ‘;—xf,,(x),
x € R.

2. a. When is a sequence < x,, > said to be convergent in a metric 3:-;2";
space (X, d)? Prove that a convergent sequence in a metric space
is always Cauchy.

Give an example to show that a Cauchy sequence in a metric

space (X, d) may not be convergent.

b. Consider the series of functions }f,,, where f,(x) = m ;
x€ER

Examine the convergence of ¥ f, and find the sum function f

provided ¥ f, is convergent. What is your observation on

continuity of each term f, and that of the sum function f?

3. a. Prove Cauchy’s criterion for uniform convergence of a series 5’“2;'“*]
of functions ¥ f, viz- 2
A series of functions ). f,, defined on an interval I = |a, b]
converges uniformly if and only if for € > 0, and for all x € [a, b],
there exists a positive integer m such that
a1 (®) + fas2(X) + o+ frip(X)| < EVR2m,,p 21
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4. a. Prove Weierstra
A series of function ¥ f,, will
on [a, b] if there is a conve

such that : -
forall x € [a, b], |, ()|

b. Show that the series ¥
- finite interval |a, b] for
5. a. Let¥f, be asequence of fu

limit function f in interval
in [a, b|, then prove that the
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