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1. Fill in the blanks (Wt. 1) :

1

a) [ty1+t dt =
o

b) Let f be Riemann integrable on [a, b] and ¢ be a differentiable function on

b
(a, b) such that ¢’(x) = f(x) for all xe [a,b]. Then [f(x)dx =

c¢) Let f be defined on (a, b] as follows
f(x) =0, x & {¢4, Cy, .-, Cp}
=1X e {€4:Cp s Cp}
where ¢;, Cy, ..., C, € [a, b]

b
jf =

d) Iff(x)=x2on [0, 1]and P = {0,%.
u(p, ) = ‘

Answer any 6 from the following 9 guestions (Wt. 1).

} is a partition of [0, 1] then
' (0.25x4=1)

A

=
N

2. Let f, g be bounded functions defined on [a, b] and let p be any partition of
[a, b). Showthat L (p,f +g)=2L (p.f) +L (p. 9).

3. Iff,g: | = Rare integrable on | = [a, b] and if f(x) < g(x) for all x< | then

b b
show that [f< [g.
a a

P.T.O.
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4.

10.

-2- (YRR

If f(x) = [x] evaluate [f(x)dx.
0

. Find the Taylor series expansion of f(x) = sinx, xe .

Let X be a metric space. Show that any union of open sets in X is open.
Let X be a metric space with metric d given by
d(x,y)=1 if xzy
=0 if x=y¥
|dentify the class of all open sets in this metric space.

Give an example of an infinite class of closed sets in & whose union is not
closed.

Consider Y = [0, 1] U (2, 3) as a subspace of B with usual topology. Show that
[0, 1] is both open and closed in Y.

Let X be a topological space. Show that any closed subset of X, is the disjoint
union of its interior and its boundary. (6x1=6)

Answer any 7 from the following 10 questions (Wt. 2).

11.

12.

13.

14.

b
If f is a non negative continuous function on [a, b] such that [f(x) dx = 0 then
a

b
show that Jf(x} dx =0 ¥xe [a b].

Check whether the following statement is true
“Composition of integrable functions is integrable”. Justify your claim.

Let (f ) be a sequence of continuous functionsonaset A c & and suppose (f )
converges uniformly on A to a function f: A — R. Show thatfis continuous on A.

nx

{li-ptes"

Let f, (x) x & (0, 1] show that lim JJ!n(x) dx = _[Ilim f,(x)dx.
0 0

VGRS S -3-
15.

16.

17.
18.

19.

20.
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State and prove Cauchy Hadamard theorem.

Let X be a metric space and G = X. Prove the following “G is open iff G is a
union of open spheres”.

Given a metric space X, show that any finite subset of X is closed.

Show that a closed set in a topological space is nowhere dense iff its complement
is every wheredense.

Let X be a nonempty set and consider the class of subsets of X consisting of
empty set ¢ and all the sets whose complements are finite. Is this a topology ?
Justify.

Let Y be a subspace of X. Then a set A is closed in Y if and only if it equals the
intersection of a closed set of X with Y. (7x2=14)

Answer any 3 from the following 5 questions (Wt. 3).

21.

22.

23,

24.

25,

Show that the sequence (f,) where f{ (x)= nxe ™ is not uniformly convergent
on [0, 1].

Let1=[a, bland f:1 — R be a bounded function on L. Show that f is
integrable on I if and only if for each e > 0 there is a partition P, of I such that

U(P,,f)-L(P.f)<e.
State and prove Cantor's intersection theorem.

if(A,:n € N)is asequence of open dense subsets of a complete metric space
V, showthat (A, = 6.

Letf: X — Y be a mapping of one topological space into another show that the
following statements are equivalent

i) fis continuous

ii) whenever F is closed in Y f'(F) is closed in X

iii) f(A)c f(A) for every subset A of x. (3x3=9)




