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1. Answer any FOUR questions 4x2=8

a) Show that every compact metric space is separable.

b) Find thevariation function for the function f(x) =|x—1| on
[0.2]

¢) Show that any function from a discrete metric space into a

metric space is continuous.



2.

d)

2

Answer any FOUR questions

a)

b)

(2)
Let §,,S, : X — U "be two non-negative simple measurable
functions on a measurable space X. Show that

{x eX:s5(x)2s, (x)} is a measurable set in X.

If ais continuous and Bis of bounded variation on [a,b],

b
show that I adp exists

Define Borel Set
Show that the set of all natural numbers is a null subset of

0

4x8=32

i) Establish a necessary and sufficient condition for a
function f: [a,b] —[J to be a function of bounded variation
on [a,b]

ii) Show that the set of all functions of bounded variation on
[a,b] forms a vector space under usual addition and

multiplication by scalars. 4+4
i) Show that every path connected metric space is

connected.
i1) Show that the function f(x)= xSinZ0<x<1
X

=0 x=0 4+4

d)

(3)

Is not of bounded variation through continuous.

i) State and prove Lebesgue’s monotone Convergence
theorem.

ii) Prove that a continuous image of a connected metric

space is connected. 4+4
i) Suppose f: X — [O,oo] is measurable and ¢(E) = jEf du
for every measurable set E in X. Show that ¢is a measure
and Jg do= I gf dufor every measurable function g on X
with range in[O, oo]

i) If f, :X—)[O,oo] is measurable for n=1,2,3,...... and
show that

f()=>" f(x) , xeX then
.[f dysz:an dp 4+4

1) Show that cantor set is a null set

i1) Evaluate the RS-integral

——

(4x* =3¢ +5x° —4x+3)d (2[x]+1)

i) Let f(x)= Lp if 0<x<land f(0)=0 . Find necessary
X
and sufficient condition on p such that fel [0,1] .

Compute IOI f(x)A(x) in that case.



(4)
i) Evaluate the following :

I512cosxd(2x+[x]) 5+3

[Internal Marks — 10]



