MSc DEGREE EXAMINATION MAY 2026
(Second Semester)

Branch — MATHEMATICS
MEASURE THEORY AND INTEGRATION

Time: Three Hours | | Max1mum 75 Marks
‘ 'SECTION-A (10 Marks)
Answer ALL questions . :
ALL questions carry EQUAL'marks (10x1=10)
1 A set Eis said to be measurable if for each set 4, m" 4 =
Hm(ANE)+m (ANE) (i) m (AN E)- m(AmE)
. . = NE
(i) m (ANE)-m' (AnE)  (v) m—(’i——_l
m(ANE)
2 If m"E=0,then E is -
(). countable (ii) measurable
(iii) uncountable , (iv)-disjoint sets
3 A linear combination of characteristic function is known as
(i) measurable function - (1i) simple function
(iii) step function o (iv) integrable function |
4. I fis anonnegative measurable function defined on a measurable set £, then
Jr- - o
i) inf | A i) inf (7 (i) sup{h iv) sup|h
(i) fj - <._)hsf"£ ()hs}f’i - ”,,s}’!

5 If 7 is an integrable function on [a,b], then ihdé_ﬁnite integral of F'(x) on [a,b] is

O [f®Ode @) [fOd G | f(t)‘]dt @) [lf®at
6 If f is of bounded variation on [a, 5], then T” =_ : |
@.  BHND )P -N (i) N, @) 2

7 - Aset E issaid to be of - 1f E is the umon of a countable:collection of
measurable sets of finite measure.
(i)  finite measure : (ii) o-finite measure
(iif). seml—ﬁmte measure ~ (iv) o-algebra

8 LetE. .be a measurable set such that 0 <vE <. Then there isa pos1t1ve set A

" ¢ontained in E with: .
- () v4=0- @) ,;.VA <0 (i) v4> 0 (iv) vA>1

9  If AeB, then u* A=
® 4 @1 .. (iji_) 0 () pA

10 Ifaset C in Cis the union of a finite d1s101nt collection {C ,.} of sets in C,
then uC =

Dp o @LC ) urC (i) Y uC,
» o | - | = . Cont..




11 a

12 a

13 a

14 a

i5 a

16 a

17 a

18 a

19 a

20 a

Answer ALL questions . -

ALL questions carry EQUAL Maks ~~ (5x5=25) .
Prove that the interval (a, oo) is measurable .
OR -
Define measurable-function. - i ..« o 00 iR iian )
If f is a measurable function and f g almost everywhere, then prove that g is
measurable. ) (3) i

If fand g are bounded measﬁfable furictions defined on a set E of finite measure,

then prove that :_.- (aof +bg)= aj f + bj g :
£ E - E

OR
State and prove Fatou’s lemma.

Prove that a function f is of bounded variation on [a,b] if and only if f is the
difference of two monotone real-valued functions on [a,b]. ‘
OR

Prove that a function Fis an 1ndef1mte integral if and only 1f 1t 'is absolutely
continuous.

If £, €B, uE, <wand E, © E_ then prove that ,u(ﬂE,) hm,uE
’ » : i=1 n—ow r

OR.
State and prove Monotone convergence theorem.

Prove that the set function * is an outer measure.

_ OR R -
Let xbe a point of X and Ea setin R . Then prove that E_is a measurable subset
of Y.

SECTION -C (40 Marks)
Answer ALL questions
A]LL questions carry EQUAL Marks (5x8=40)

Prove that the outer measure of an interval is its length
OR
State and prove the third principle of Littlewood’s principles.

State and prove bounded convergence theorem.
OR
State and prove Lebesgue convergence theorem.

State and prove Vitali lemma. _
. o : OR - ‘
Let f be an integrable function on [a,b] and suppose - that

F(x)=F(a)+ _[ F£(£)dt , then prove that F'(x) = f(x) for almost all x in [a,b].
State and prove Hahn decomposition fheorem.

: OR
State and pfoVe'?Radon'¥ Nikodym theorem.

State and prove Caratheodory theorem.
OR

" State and prove Fubini theorem.
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