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Q.1 Fill in the blanks. 8]

1

(1) The Lebesgue measure of [—1,1} is

(a) 2 {(b) 3 {c) 4 (d) none of these
(2) The Lebesgue integral of a nonnegative measurable function over (@ is

(a) 1 (b) 2 (c) oo (d) none of these
(3) Let F be the set of irrationals in [—1,1}. Then f[—l,l} Xpe =

(a) 1 (b) O (c) 2 - (d) o
(4) The value of 1'}-1-4,120 dr =

(3,9
(a) 2 (b} 3 (c) 6 {(d) none of these

(5). Fatouw’s Lemma can be obtained by making use of
(a) BCT (b) LDCT (c) MCT (d) none of these

(6} The outer measure m* fails to have the property

(a) monotone (c) translation invariant
(b) m* is countably subadditive (d) none of these
(7) Let X = {1,2,3}. Then the o- algebra generated by {{1}} contains number of
elements.
(a) 2 (c) 6
(b) 4 (d) none of these

(8) The false statement is
{a) fis measurable, f = g a.e. imply g is measurable.
{b) f is continuous, f = ¢ a.e. mean g is contimious.
{c) f is integrable, f = g a.e. imply g is integrable.
(d) none of these
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Q.2 Attempt any Seven. . [14]
a) Show that P2(f) + N2(f) = T2(f).
b) Using a well-known result show that m*(Q) = 0.
¢) If f is increasing on [a, b], then show that f € BV([a,b].
d) If | f] is integrable and f is measurable, then show that [ is integrable.
e) If f is measurable, then show that f* and f~ are measurable.
f) Obtain BCT from LDCT.
(g) Show that a set having outer measure zero is measurable.
(h) If f and g are absolutely continuous on [a,b}, then show that f + g is absolutely

continuous on [a, b].
(i) Suppose that f = g a.e. on E. Then show that [, f = [, g

Q.3
(a) Suppose [ is integrable on [a,b]. Then show that the indefinite integral of f is a (6]
continuous function of bounded variation.

(b} State and prove the Fundamental Theorem of Integral Calculus for an integrable [6]

function.
OR
(b) Show that every absolutely continuous function is the indefinite integral of its deriv- [6]
ative.

Q.4
{c) Prove that without loss of generality any sequence of sets in an algebra can be con- [6]
sidered to be a sequence of disjoint members.
(d) Prove that outer measure of a finite closed interval is its length. 6}
‘OR.

(d) If {f.} is a sequence of measurable functions, then show that inf, f, and sup, f, are [6]
measurable and hence show that limit of f, is measurable.
Q.5
(e) Show that | slaf + Bg) = af el B f ¢ if f and g are nonnegative measurable [6]
functions and a, 8 > 0.

(f) Prove that the Lebesgue integral of a nonnegative measurable simple function gener- [6]
ates a measure.

OR
(f) State and prove Bounded Convergence Theorem. Explain its meaning. 6]
Q.6
(g) Suppose {f.} is a sequence of measurable functions defined on a measurable set £ [6]
and f, — f a.e. on E. Then when does |, 5o — f i f7 Justify the answer,

(h) State and prove MCT. llustrate it by an example. 6]
OR
(h) Show tlat the Lebesgue integral is linear. (6]
hykaabbtal
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