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) M.Sc lst Semester Exammatlon, 2010

APPLIED MATHEMATICS WITH OCEANOLOGY
AND COMPUTER PROGRAMMING

(Real Analysis)
PAPER —MA - 1101
'»  Full Matks :50,
T'me 2 hours
Answer Q.No.1 and any three from Q.No.2 to Q.No.6
The 1 gures in the rlght—hand margin mdlcate marks
1. Answer any one questxon : , 1
(2) Find the total yanat;on of the funétiéh S
| | | f(x) =§x442 over the interval {2, 5].
(b) ¥ m*(A) =0, find m(A).
2. (a) Show that a function of bounded variation is
expressible as a difference of two monotone

increasing functlons . , 7

(&) Prove that product of two funcuons of bounded
- varjation is also of bounded variation. 6
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3. i) If £.isof boundedvariationon [ &, b J then show.
that it is also of bounded variation on fa,c]and

on [e; b1, where a< c< b and convcrsely
-Also show that - o

VIf,a,b)= V(f; a,¢)+V(f, ¢, b). 8
(b) Show that

s’mf—, O<x=<l

flx)=1 3x
ERREE O ; ) X=0
Aung is- not - of . -bounded. - variation aver - the
interval [0 1] : o S

4. (a) If f(x) is Rlemann—Sueltjes mtegrable with
: respectto g (x)on[a, b]and c€ (a, b)then*
prove that f (x ) is Riemann-Stieltjes integrable
with respect to g(x) on [a,c] & well as on
[c, b]. Also prove that

b L £ : S P
§ rixyde(x)=§ Fix)dgix)
a a '

I

oy .
+S f(x"),‘dg(x).

. .Show. also by an example that the converse of
this theorem is not true.. PRy 9
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(5) Evaluate the RiemamiaStieltjes integral - -

. 5;(2x2+3)‘d([x]+27). - 4

5. (a) If f(x)is FRiiéni‘ann-\Stieltjes‘ ihtegrable with
| _respect to g{x) on [a,b]andifg(x)haéa
continuous. derivative g'(x) on [a, b] then

.- prove that the Riemann integral

b : .
Sf(x)g'(x)cb:exi's‘tsand
a .
b S AN St . ) - |
(rdx=§ ring x)a. 7

a ‘ . 2 »

-3
g F a7

{b) Prove that Cantor set is uncountable but has
measure zero. 6

PG/IS/MA-1101/10 (Turn Over)



(4)

6. (2) Let f(x) be bounded and Lebesgue mtegrabi;
function on [2, 5] and g(x) be a bounded
function on [ 2, b ] such that

fix) —-g(x) a.eonla,bl].
Prove that g(x) is Lebesgue mtegrable on
[a, b]and

b ) ,
S F(x)dx= § g(x)dx. 7
a -a .

() Let f(x) be defined as
Flx)=—, 0<xsl
X s
=0 , x=0.
Show that f(x) is Lebesgue integrable on
{0, 1] and find the value of the integral

1 :
%f(x)dx. 6
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