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Unit S.No Question Marks

1 1 Give an example of of an algebra which is not Sigma algebra 2m

1 2 Give an example of a set which is both Fσ and Gδ set. 2m

1 3 Define a Borel set. 2m

1 4 Give an example of an uncountable set with measure zero. 2m

1 5
Give an example of a continuous function g and a measurable function

h such that h ◦ g is not measurable.
2m

1 6 If outer measure of of a set is zero, then show that it is measurable. 2m

1 7 Construct an open set O such that Q ⊂ O and m∗(O) ≤ 1 2m

1 8
Let f be a nonnegative measurable function show that

∫
f = 0 implies

f = 0 almost everywhere.
2m

1 9 Show that the set of all transcendental number measurable set. 2m

2 10 Give an example of a signed measure which is not a measure. 2m

2 11 Which measurable subsets of R are connected ? Justify. 2m
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1 12
If m∗(A) > 0 is it possible to find and open interval contained in A ?

justify your answer.
2m

2 13 Define a complete measure space with an example. 2m

2 14
If f and g are bounded ,measurable functions defined on a set E of finite

measure and f ≤ g a.e. then show that
∫
E
f =

∫
E
g

2m

2 15
Let f be a nonnegative measurable function show that

∫
f =

0 implies f = 0 a.e.
2m

2 16 Define simple function and give an example 2m

3 17
If f is absolutely continuous on [a, b] then show that E =

{x ∈ [a, b]/f ′ > 0} is a measurable set.
2m

3 18 Define a signed measure and give an example. 2m

3 19 Show that the Hahn- decomposition need not be unique. 2m

3 20
Give an example of a continuous function which is not of bounded vari-

ation.
2m

4 21
Show that the characteristic function χA is measurable if and only if A

is measurable.
2m

4 22 Give an example of a signed measure which is not a measure. 2m

4 23 Show that χA∪B = χA + χB − χAχB. 2m

4 24 Define positive set and negative set with respect to a signed measure. 2m

4 25 Show that ifγ1 and γ2 are singular with respect to µ then so isc1γ1+c2γ2. 2m
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2 26 Prove or disprove ’Any subset of a mesurable set is measurable’. 4m

2 27
If f(x) = g(x), almost everywhere on E , prove that

∫
E
f(x)dx =∫

E
g(x)dx.

4m

2 28
If f(x) is measurable on E then prove that (f(x))2 is also measurable on

E
4m

2 30 If f1andf2 are measurable on E ,then prove that f1f2 is measurable on E 4m

3 31
If {fn} is a sequence of non negative measurable function which is defined

on a measurable set E.Show that
∫
E
limfn = lim

∫
E
fn

4m

3 32
If f and G are bounded measurable function on a set E of finite measure

prove that
∫
E
f + g =

∫
E
f +

∫
E
g.

4m

4 33
Prove that f is bounded and measurable on E if and only if f is Lebesgue

integrable on E.
4m

4 34
If f is integrable on on [a , b] and

∫ x
a
f(t)dt = 0 ∀x ∈ [a, b] ,show that

f(t) = 0 almost everywhere on [a, b]
4m

1 35
Prove that if f(x) is measurable on E ,then for any real constants c,

f(x) + c is measurable.
5m

1 36
If f1 and f2 are measurable on E ,then prove that f1 + f2 is measurable

on E.
5m

3 37
If f and G are bounded measurable function on a set E of finite measure

prove that
∫
E
f + g =

∫
E
f +

∫
E
g

6m
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1 38 Prove that
∫
E
cf(x) = c

∫
E
f(x)and

∫
E
cdx = c m(E)for any constant c. 7m

1 39
If E = E1 ∪ E2, where E1 and E2 are disjoint then

∫
E
f(x)dx =∫

E1
f(x)dx+

∫
E2
f(x)dx

7m

1 40 State and prove Vitali covering lemma. 7m

1 41
Show that function f is of bounded variation on [a , b ] if and only if it

is a difference of two monotonic function
7m

3 42
If f(x) and g(x) are bounded and measurable on E then f(x)g(x) is

Lebesgue integrable on E
7m

3 43
If f(x) is bounded and measurable on E then prove that |f(x)| is

Lebesgue integrable on E.
7m

4 44
Prove that a function is Riemann Integrable in [a,b] if and only if the set

of discontinuity of f(x) in [a,b] has measure zero.
7m

4 45
If f(x) is continuous almost everywhere in [a,b],prove that f(x) is

Lebesgue Integrable on [a,b]
7m

4 46
Prove that if f(x) and g(x) are of bounded and measure on E then∫
E
{f(x)− g(x)}dx =

∫
E
f(x)dx−

∫
E
g(x)dx .

7m

4 47 Prove that
∫
E1∪E2

f(x)dx =
∫
E1
f(x)dx+

∫
E2
f(x)dx−

∫
E1∩E2

f(x)dx 7m

2 48

Prove that if f(x) and g(x) are of bounded and measure on E then∫
E
{f(x)−g(x)}dx =

∫
E
f(x)dx−

∫
E
g(x)dx . Prove that

∫
E1∪E2

f(x)dx =∫
E1
f(x)dx+

∫
E2
f(x)dx−

∫
E1∩E2

f(x)dx

7m
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2 49 Prove that
∫
E1∪E2

f(x)dx =
∫
E1
f(x)dx+

∫
E2
f(x)dx−

∫
E1∩E2

f(x)dx 7m

2 50
If {fn} is a sequence of measurable functions on E then prove that

limlimn→∞fn(x) and limn→∞fn(x) is measurable on E.
8m

2 51
If S is non measurable set ,consider the characterstic function χ(x) =

1 if x ∈ S, 0 otherwise. Prove that χ(x) is non measurable.
10m

3 52
If f is riemann integrable in [a , b] then prove that it is Lebesgue integrable

in [a,b].Does the converse hold? Justify.
10m

3 53
State and prove Hahn Decomposition theorem. give an example to show

that the decomposition need not be unique
10m

4 54

Define absolutely continuous function. If f is absolutely continuous on

then show that f is of bounded variation. Also show that the product of

two absolutely continuous function is absolutely continuous

10m

4 55 State and prove Radon- Nikodym theorem 14m
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