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PSG COLLEGE OF ARTS & SCIENCE
- (AUTONOMOUS) - e
’ MSc DEGREE EXAMINATION MAY 2022
: . (Second Semester) o
Branch MATHEMATICS SR
» MEASURE THEORY AND,INTEGRATION‘ SRR
Tlme Three Hours | e PP Maxrmum 50 Marks | E
SECTION-A s Mark_s) )
Answer ALL questions

ALL questrons carry EQUAL marks _(5 x 1' = 5) . ¢

3 measurable _ R g
i (1) “Union of a countable collectton of measurable j :

() complements of a measurable -

: “ (iii) Umon ofa countable collectlon of measurable
_(1v) all o

~/"Let f be non negatrve measurable functron on E then I f O 1ff

L (1) f<0aeonE (11) f anonE T R
' '(111) f>0aeonE (iv) f>0aeonE LT

" 'The Lebesgue sct of a functlon f € L(a,b) contams any pornt at whrch f 1s
(i) Discontinuous - -~ (i) " not compact T

s '(m) contmuous S (iv) not cont1nuous o

T Afs aposmve set wrth respect to V and 1f for E = S ,a(E) = L : - "then", M is a '
measure - | : o Ll :

H ov® (u) )
o (111) v(EﬂA) = (1v) v(AUE)
B ~Every outer measure’ 1nduced by ameasure on algebra is =
. (i) ' Regular "~ . s (11) regular Quter measure

(iii) o-alggbra " (1v) complete measure

... .. .~ SECTION- B 15Marks
S - ~ Answer ALL Questions l S

BT ALL Quest1ons Carry EQUAL Marks (5 X 3 = 15) S

: Prove that every mtegral is measurable . L . :

e o © OR -

. Prove that the class M isa o-algebra

| M[State and prove Lebesgue monotonic convergence theorem Ly

“OR Q _
) _~Analyze the statement of Lebesgue s Dommated convergence theorem

LI fis absolutely contmuous on [a b] then prove that 1t 1s of bounded

varratron on [a b] ~

- Prove that let [a,b] be a fimte mterval and let f € L(a, b) w1th 1ndeﬁn1te mtegral F

. then F' f aeln [ab] - Ll : ,
4 . Cont



“ 20MA‘;‘P1’0-~
~_Analyze the statement, Let v be a 31gned measure on the measurable space (X B)then

S measures v+and V- on [[X.S]] such that v.= v’ ‘—v And vt Ly . The measures

“y*and v~ are umquely defmed by v and v v =T 1s sald to be ]ordanﬁ .

o .decomposrtron ofv .'

» 10 an

s

12

_ jS measurable, l// 1s T- measurable and _[¢ d,u jfd(yxv) dev ' ”?

XxY .

- Let xbe a pomt of X and E a set in R,a then prove that E isa measurable subset -

, SECTION -C, (30 Mark_s) B o
 Answer ALL questions

ALL questlons carry EQUAL Marks (5 X 6 30)

_Prove that not every measurable set 1s a Borel set each open set and each closed set is
: :.measurable : : : : '

~

| :O'Rf."

there is a posrtlve set Aand a negatxve set B such that X = AUB and ANB=¢.The" S
~ pair ABi is. said to be'a Hahn decomposmon of X with respect to v. It is unlque tothe ’, NIRRT
éxtent that 4;,B;and AZ,B are Hahn decomposmon of X w1th respect to v then' e
"_L‘:'AAA 1sav nullset SR : e .

: .Analyze the statement letv be a 51gned measure on [[X S]] Then there ex1sts B

Let = ‘f . ‘b'e' non-negatxve S xT—measurable functron and l t
.“~_’f¢(x) vadv z,//(y) Ify d,u for each xeX er then prove that ¢ 1s"’_~ L |

V‘State and prove Fatou s lemma

' Prove that the outer measure of an mterval equals 1ts length

OR

Let f and g be 1ntegrable functlons then prove the followmg
X (1) af is 1ntegrable and Iaf dx = aj f dx

o (n) frg is mtegrable and J‘ f +g)dx j fdx+j gdx
(m) If f= anthen jfdx 0 g

(1v) Iff<gae then _[fdx<jgdx | -
CUIf Aand B are drs]omt measurable sets then j f dx+ j' f dx ‘ I f dx

o 13’5

. l4a

'__State and prove Vltah s theorem e

, State and prove Fubml s theorem -

: State and prove extensmn theorern

. AUB

Prove that let [a,b] be a ﬁmte mterval and let f € L(a,b) W1th mdeﬁmte mtegral F then B

faem[a,b] Lo
OR

Analyze the statement of Radon—Nrkodym theorem

Analyze the statement of Hahn decomposmon theorem

- OR

z;z-z . BmD



