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Q.1 Fill in the blanks. 8]
) m (LA R Q)= - o
(a) 0 (b) 1 (c) 2 (d) oo
(2) Let E be a nonmeasurable subset of R, Which of the féllowing functions is measur-
able? ' -
(a) xe (b) 1—xe () (xs) . (d) xg+Xp-E
(3) Which of the following functions is not Riemann integrable over (0,117
(a) zsin i (b) sinz  {c) zeost (d) %

(4) Let f = xg + Xr where I and F are disjoint bounded measurable sets, Then the
value of [, pf 18 .
(@) mE+mFP () mE)m(F)  (@mB-mF () m(E N F)

(5) Let f(z) =sinz for 2 € [0,7]. Then fj f~is ' '
@1 Mo © = @3

(6) Let f be integrable over a measurable set B, Which of the following is not true?

@) [of < [l ) =Jof < [l © 15 ] < fulfl @ 1 fp A2 [p1f]
(7) Let f(z) =2* forall 2 € [0,1]. Then the total variation of f over [0,1] is
(a) 0 (b) 1 . (c) 2 (d) 4
(8) Let f  [a, 8] = R. Which of the following is true?
~ (a) If £ is bounded, then it is of bounded variation.
(b) If f is continuous, then it is of bounded variation.
(c) If f is differentiable, then it absolutely eontinuous.
(d) If f’ is bounded, then f is absolutely continuous.
Q.2 Attempt any Seven. ' - (14]
) Show intersection of two o- algebras on aset’ X is a o- algebra. '
)

{a

(b} Find the measure of theset {m+z:z R~ Q}.

(c) I |f]is measurable over R, then show that f need not be measurable.
(d)

(

If s and £ are simple functions, then show that s +1 is a simple function. -

e) If a nonnegative measurable function f is integrable over a measurable set E, the
show that f is finite a.e. in E.

(f) If f is integrable over B and o € R, then show that [gf = a fg f.
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(g) Let {f.} be a sequence of nonnegative measurable functions defined on a measurable
set B and f, = f on E. If f, < f for each n, then show that Jg [ =lim, f5 fn:

(b) Tf f is of bounded variation on [a,b] and « € R, then show that T f) = |l T2(f)-

(i) Let f:1{0,1} - R be f(z) = 2*. Show that f is absolutely continuous.

Q.3 .
(a) Let A C R and e > 0. Show that there is an open set O such that A € O and m*O <
m*A+ e Also, show that there is a G set G such that ACGand m*A=m*G.
(b} Let f be an extended real valued function on a measurable set B. Show that f.is

measurable if and only if {z € F: f(xz) B E is measurable for every r € Q.
(h) If {B,} is a decreasing sequence of measurable subsets of R and if mEy < oo, then
oo o
show that m( () Es) = lim mby.
1300

n=1

Q.4 :

(c) Let E be a measurable set of finite measure, and {f.} a sequence of measurable
functions defined on E. Let f be a real valued function such that fu(z) — f(=z) for
cach z in B. Show that given ¢ > 0 and § > 0, there is a measurable set A C E with
mA < & and an integer N such that |f,(z) — f(z)] <eforalla ¢ Aand alln > N.

(d) Tf p and 4 are measurable simple functions vanishing outside a set of finite measure
and if a,b € R, then show that [(ap+bp) =a [ +b[ .

R .

(d) Let f be a real valued measurable functi(gn on £ and mE < co. Show that for each
¢ > 0, there is a continuous function g on R and a closed set F' contained in E such
that f =gon Fand m(E - F) <e. '

Q.5

(e) If f and g are integrable over a measurable set E, then show that { + g is integrable
over E and [(f +9)= [ f + g9 ' .

(f) Let E be a measurable set, and let f, and f be measurable functions ‘on £. Show
that f, — f in measure on E if and only if m{z € E : | falz) — f(@)] 2 0} = 0 as

n — oo for all o > 0. OR
. {f) Let f be integrable over E. Show that for given € > 0, there is § > 0 such that

| [ [ < e whenever Fis a measurable subset of E with mF < d.

Q.6

(g) If f is absolutely continuous on [a,b] and f' =0 a.e., then show that f is constant.
(h) Let f be an integrable function on {e,b], and let £(z) = F(a)+ [7fforall z € [a,0].
Show that F'(x) = f(x) for almost all -x.giﬁd, b]. ' .

(L) If f is of bounded variation on e, b]:and a < ¢ < b, then show that f is of bounded
variation on both [, ¢] and [c,b]. Also, show that T2(f) = T(f) -+ T2(f).
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