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M.Sc. 1st Semester Examination, 2014

APPLIED MATHEMATICS WITH OCEANOLOGY
'AND COMPUTER PROGRAMMING

( RealvAnal;-’sis')
PAPER;MTM—I_()l |
Full Marks :‘_50 '

Tirﬁe :2 hop;é

' Answer Q. No. 1 and any four from -
Q. No.2 to Q.. Nq. 7

 The figures in the right-hahd’ margin indicate marks

1.* Answerany four quesnons - . 2x 4

(a) Inametric space (X, d) if A, B X such
that d(4, B) >0, then prove that A and Bare
separated. ‘

“(b) Define RS-intcgral with the help of limit. |
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(c) If the outer measure of a set is zero, prove
~ that the set is measurable.

(d) Define the following with examples :
(/) Non-negative simple measurable function
(i7) Measure.

(e) If ECX and

L if xeE
Xf(x)“{o, if xgE

is a measurable function, then show that £
is a measurable setin X.

2. (a) Is the set | |
. .{(x’ysz) € IRBIXQ +y2 _zé = 1}
compact in IR® ? Justify. 5

(b) Let 4 and B'be compéct subsets.of a metric
space X. Is 4 U B compact ? Justify. 2

(¢) Prove that the union of connected setsin a
mertic space, no two of which are separated,
is a conected set. : 4
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3 (a) Letf:[a,b] >R be a function of bounded

variation on [a, ] and [c, b] where c € (a, b).
Then show that

AT ER AT b=V la, b]

Hence deduce that if c,, ¢, € (a, b) with
c,<¢thenV la,c\]+ Ve, )] + V ey, b] =
Vla,b]. ‘

(b) Letx,,x,, .., x,, .. be an enumeration of all
rationals in [0, 2] and let f [0,2] > R be
defined by :

f(x,,)— 4,n 1,2,3,... and 0 elsewhere

Prove that f is a functxon of bounded
variation on [0, 2].

4. (a) Let ao(x) be monotonically increasing

function on [a, b]. Prove that the following
statements are equivalent.

(i) fe R(c) on [a,b] (limit definition)
@) [ fda=[ fdo |
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(b) Evaluate the RS-integral
. | |
j_l(2x+5)d([xl+3) | 3

5. State the following theorems and prove any one
of them : : : 4+4

Fatou's Lemma, Lebesgue's Dominated
Convergence theorem, Monotone Convergence
theorem.

6. (a) Define sigma algebra (o- algebra) inasetX
with example.

Suppose m is a c-algebra in X, f: X >
[-, ] be a function. If /™'((c, ®0]) € m
for every real a, then show that f is a
measurable function. 1+4

(b) Let f : X > [-, o] be measurable, for

n=1,2,3, ..
Define lim sup £,, lim inf £,.

Also, show that lim sup f,, lim inf f, are
n-—-> w n-—»>wo

measurable. 3
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7. (a) Give an example of a function which is
Lebesugue Integrable but not Riemann
Integrable. 3

(b) Show that a bounded function f is lebesgue
Integrable on [a, b] if and only if for every
€ > 0 there is a measurable partition P of
[a, b} suchthat U(P,f)- L(P,f)< €. 3

(c) Define Lebesgue Integral for unbounded

~measurable function on [a, b]. 2
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