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Note : Answer from both the Sections as directed. The figures in the right-hand margin indicate marks.

Section-A
1. Answer the following questions: 1x10=10
(a) Write property of countable subadditivity for outer measure of a set.
(b) When an algebra is called b-algebra?
(c) “An open interval is not necessarily a measurable set.” True or False?
(d) “What does E(f < a) denote?
(€) “Step function and simple function are measurable function.” True or False.
(f) Write an example of a function which is Lebesgue measurable function.
(g) Write any the property of non-negative measurable function.
(h) When is a non-negative measurable function f defined in a measurable set E
called integrable?
(i) “A function of bounded variation is necessarily continuous.” True or False?
() What is Lebesgue point?
2. Answer the following questions: 2x5=10
(@) What is the first definition of measurable set given by H. Lebesgue?
(b) What is Cantor set?
(c) Give an example to show that a measurable function need not continuous.
(d) Define Convergence in measure.
(e) Define upper Lebesgue integral of a function.
§e_ct_i2l!i3_ 15x4=60
Answer the four questions of the following:
State and prove any three properties of outer measure.
Prove that a countable union of measurable sets is a measurable set.
a). State and prove the property “translation invariance” with the Lebesgue measure.
b). Let {E;} be an infinite increasing sequence of measurable sets, that is, a sequence with
E;,1 2 E; for each ieN. Then prove that. m(Uj=1 E)) = live,0 m(Ey)
6. a). State and prove a theorem showing relation between continuity and measurability of a
function.
b). Let f and g be two functions defined on a common domain E such that f=g a.e. and g is
measurable, prove that f is measurable.
7. a). Prove that a continuous function defined on a Borel set in Borel measurable and the
converse may not be true.
b). State and prove a theorem showing a relation between point vise convergence and
convergence in measure of a sequence of measurable functions.
8. a). State and prove any two properties of the Lebesgue integral for non-negative measurable
functions.
b). Let f be a nonnegative function which is integrable over a set E prove that for given € > 0
such that for Every set A € E with m(4) < 8, we have [, f <€
9. a). State and prove any two properties of a function of bounced variation.
b). Let f be an integral function on [a, b] of f: f®dt=0
for all x € [a, b], then prove that f =0 a.e. in [a, b].
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