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KQ-1626 Seat No. 

-
M. Sc. (Sem. I) Eramination

November / December - 2017
Mathematics : MTHP-I

(Measure Theory)

Time:3 Hours I [Marks:90

Instructions : (1) There are five questions; all questions
are compulsory.

(2) Each question carries 18 marks.
(3) Follow standard notations and

conventions.

1 Attempt any three : 18

(a) Defrne algebra of sets.

Prove : If c is a collection of subset of X;
then there is a smallest algebra q, which
contains €.

O) Deline outer measure of a subset of /R .

Prove : The outer measure of an interval

la,bl is b-a.
(c) Define meagurable set.

Prove : lf A c IR and if ,61, E2,....... E, ate

disjoint measurable sets; then

( ln .l\ 
n*l lr r_ ll I'r f / _ -\m lA^l UEi ll= Lm \A^Ei)

\ Lr=l I) r=l

(d) Define Borel set.
Prove : Every Borel get is measurable.
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(e) Show that : The CANTOR set has measure
TE|O-

(0 Show that : zr* is translation invariant.

Attempt any three: 18

(a) Define rneasurable function.
Prove : If .,f is a measurable function; then

72 is also measurable.

(b) State and prove : Egoroffs Theorem.

(c) Prove : If I be a bounded function defined

on fa, bl and if / is Riemann integrable on

[a, D]; then / is measurable and
bb

nl rt'\ax=l r('ta'J" \ /

(d) State and prove : Bounded Convergence
Theorem.

(e) Prove : If / be a bounded measurable function
defined on a set t of finite measure and if
e<f (r)<B; then e m(r)<lf =a.*1t1.

E

(f) Prove : A bounded function / on [a, Dl is
Riemann integrable iff the set of points at
which / is discontinuous has meagure zero.

3 Attempt any three :

(a) State and prove :

O) State and prove
Theorem.
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Fatou's Lemma.

: Monotone Convergence
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(c) State and prove : Lebesgue Convergence
Theorem.

(d) If / be a non-negative integrable function

over a set E and if e > 0 be given; then prove
that there is a 6>0 s.t.
t-
J.f .e: whenever AcE and m(e)<6.
A

(e) Prove : If / is integrable over E; tfren l"/l
tl

is also integrabte over r and I Jtl= IVt.
lti I t!

Attempt any three : 18

(a) If / is of bounded variation on [a,6]; then
prove that :

r! = 4 + u! and, 
"f 

(r)- f(') = P! - rt|

O) If "f is integrable on [o, t) and

It(t)a,=o; vxe[c,D]; then t(t)=o a.e.
a

in [a. 6] .

(c) If f be an integrable function on [a, D] and

x
rf r(r) = r(a)+t tOat then prove that :

CI

r'(.x) = / (r) for almost all ; e [a, D] .
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(O Prove : A function F is an indefinite integral
iff it is absolutely continuous.

(e) State and prove : Vitali Theorem.

5 Attempt any six: lE

(a) Show that: IfA is countable, then m*(,q\=0.

(b) Show that : If E1 and t2 are measurable;

then n(q v \) = m(5,) *.(rr) - m(t:, a or)

(c) Write down Littlewood's three principle.

(d) Show that : The sum and product oftwo simple
functions are also simple.

(e) If -v e [0, 1) and t- c [0, t) be a measurable seU

then prove that t:, I y is measurable.

lO whgngysl 5gP(0 tf f (x\=l.' ":'""""'^ - 1; then show thar' u: wnenever.T€L,

-o

(g) Show that : l+[-,r(r)J =-n*.f (x)

fh) Show that :

If / is absolutely continuous, then / has a
derivative almost everywhere.

_t -,. - -Kl llxlclx=b-aJ'\ |
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