
Unit-I

1. (a) Let f is bounded on [a, b], f has only
finitely many points of discontinuity on
[a, b] and  is continuous at every point
at which f is discontinuous. Then show
that f  ().
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(b) Let  be a monotonically increasing
function on [a, b] and   [a, b]. Let f
is bounded real function on [a, b]. Then
prove that f () if and only if
f   [a, b]. In that case

   b b

a a
fd f x x dx    .

(c) If  is continuous on [a, b], then prove

that  is rectifiable and  b

a
t dt   .

Unit-II

2. (a) Prove that a countable union of
measurable set is a measurable set.

(b) Show that a function is simple iff it is
measurable and assumes only a finite
number of values.

(c) Let {Ei} be an infinite decreasing
sequence of measurable sets; that is, a
sequence with Ei+1  Ei, for each i N.
Let m (Ei) <  for at least one i N. Then

show that  
1

limi nni
m E m E
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Unit-III

3. (a) The class B of all *-measurable sets is
a -algebra of subsets of X. If   is *

restricted to B, then prove that   is a
complete measure on B.

(b) Show that the set function * is an outer
measure.

(c) Let (X, S, ) be a -finite measure space,
 a semi ring of sets such that
S    B, and   is a measure on . If

 =  on S,  then prove that If  = *
on .

Unit-IV

4. (a) Evaluate the four derivatives at x = 0 of
the function given by

 

2 2

2 2

1 1.sin .cos if 0
2

0 if 0
1 1.sin .cos if 0

ax bx x
x

f x x

a x b x x
x x

            
             

where a < b and a < b

(b) State and prove Vitali’s covering theorem.
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(c) Let f be a bounded and measurable
function defined on [a, b] if

     x

a
F x f t dt F a 
then F  (x) = f (x) a.e. in [a, b].

Unit-V

5. (a) Prove that the p  spaces are complete.

(b) State and prove Riesz theorem.

(c) State and prove Egoroff’s theorem.
———
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