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AQ-882

M.Sc. Part—I (Semester—II) (CBCS Scheme)

Examination {(New)
MATHEMATICS (201)
(Mcasure and Integration Theory)

Time—Three Hours] [Maximum Marks—380

1.

Note :— Solve ONE question from each Unit.

UNIT—I

(a) Showthat (i) B < m (i) B is the c-alpcbra
generated by each of the following classes, the open
intervals, the open sets. Where p is c-algebra
generated by class of intervals of the form [a, b)
and m is class of all measurable sets. 8

.(b) Show that the following are equivalent :
(i) fis ameasurable function |

() {x; f(x) > a} is measurable for every rcal a

() {x; f(x) < a} is measurablc for every real a

(iv) {x; f(x) <a} is measurable for every real a.

Further show that if one of the above is satisfied
then Ix : f(x) = o} is measurable for cvery extended
real number c. : 8
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2. (c¢) Show that the class m of measurable sets is
c-algebra. 8

(d) If{f} is a sequence of measurable functions defined
on the same mecasurable set E. Then show that :

(1) supf is measurable
(@) inff is measurabie
(1) lim sup f is measurable
(iv) liminf{ is measurable. 8
UNIT-—II
(a) Show that if [ is a non-negative measurable function,

then £ = 0 a.¢ if and only if jfdx =0. 8

Lad

{b} Let fand g be non-negative measurable function.
Then show thal_ffdx + Ig dx = I(f +g)dx. 8§
4. () Let {f } be a sequence of measurable function such
that [ f | < g, g is integrable and lim f = fa.c. Then

show that f'is integrable and lim Ifndx = If dx.

8
. dx
(d) Show that lim [———— =1, 8
0[1 + _X_J x\n
n
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10. (¢ Let1<p<ac,1<q<00,—l+l'—'l and let
' P q

f e L(w), g € Li(u). Show that fg e L'(j) and
fiteian<(fiepan)” (feran)". 8

(d) Define f - 1 almost uniformly and f — [ in
measure. Show that i’ f »>fauthenf - fin
measure. 8
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UNIT—III

5. (a) Definc four derivatives of a function fand find four
derivatives of

aalxsinzl+I:n(|r:0'32l x>0
X X
f(x)= 0 x=0,
a'x sin21 + b'x cos’ 1 x <@
X X
where a < b, a’ < b’ 8

(b) 1ffe L(a, b)and [f dt = 0 forall x e (a, b), then

prove that f= 0 a.c in (a, b). 8

6. (c) Ifa<c¢<b,then show that:
T [a, bl=T;[a, c] + Ty[c, b]. 8

(d) IfF e L[a, b] then show that :

0 Fx)= j f(t)dt is a continuous function

a

on {a, bj.
(i) FeBv]la,bl 8
UNIT—IV
7. (@) M pis a measure on R, then show that :
() A, BeR AcB=u(A)<pB)
i) A.B.CeR A BcC pA)= W) <o
= w(A m B) = u(B). 8
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(b) Let u* be the outermeasure on FH(R) defined by
u on R. Show that $* contains 5 (R), the o-ring
generated by R. 8

8. (c¢) Define:
(@ ring of sets
(1) o-ring of sets
(i} oc-algebra of sets.

Show that every c-algebra is a o-ring but not
conversely. 8

(d) Ifuisameasure on aring R and if p* is delined

on H(R) by

p*(E) = inf{Zp(En) :E,eRn=12,.,EcJE, }
n=1 ?

n=1
-then show that :
(i) for E € R, p*(E) = (E)
(i) p* is an outermeasure on H(R). 8
UNIT—V
9. (a) Letwybeconvexon(a,byanda<s<i{<u<h.
Show that w(s, 1) < y(s, u) < y(t, u) where

v -ws)

5, 1) =
w(s, t) — .
T
(b) Show that jx‘”“ sin x dx <2, g
0
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