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MSc¢ DEGREE EXAMINATION DECEMBER 2018
(First Semester)

Branch -MATHEMATICS

REAL ANALYSIS

Time: Three Hours Maximum: 75 Marks

SECTION-A (10 Marks)
Answer ALL questions

ALL questions carry EQUAL marks ; (10x1=10)
Choose the best answer :
1 b tLa) - LPSLa)
(< i) s > (iv) 2

2 If fi, f, € R (&), then which of the following is true.
() fi+HheRia) () fi-HeR(a)
(i) fi,Hh eR (@) (iv) all of the above
3 Find the value of lim>—  (xreal,n=1,2,3, ...)

n—w J;
G 0 @) 0.5 (i) 1 (iv)

4 What is the value of lim f, (1) , where f,(x)=
n—>w n

B el
x 3 (l=m)
@ o @ 0.5
(iii) 1 (iv) o
5 E(Z +2m) = :
() E@Z) @EZ)+l Gi) E@)-1 @iv) 1
6 Write the value of I'(n+1).
(i) n! (i) nI'(n)
(iii) neither (i) or (ii) (iv) both (i) and (i)
7 4o lad.
B =<:an-< > @iv) 2
8 If f'(x)=0 forall xe E, thenfis :
1) constant (ii)) polynomial (iii) quadratic (iv) linear

9 The function f is said to be measurable if the set is measurable for every
real a.

@ {x/f(x)>a} () {x/f(x)<a}
(iii) {a/f(x) 2a} (iv) all of the above
10 If fand g are measurable real valued functions on X, then is measurable.
: @ |f] G f+g (i) fg (iv) all of the above

SECTION - B (25 Marks
Answer ALL questions

~ ALL questions carry EQUAL Marks (5 x 5 =25)

11 a Showthat UQP,f, a) 2U (P*,f, @), where P* is a refinement of P.
OR

b Describe the term rectifiable.
Cont...



12 a

13 a

14 a

15-a

16 a

17 a

18 a

19 a

Lo L.
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Cont...
Show that the limit of the integral need not be equal to the integral of the limit,
even if both are finite.
OR
If {f,} is a point wise bounded sequence of complex functions on a countable set E,
then show that {f;} has a subsequence {fx} such that fx (x)} converges for every
xekE.
Analyse whether E (it) #1,if 0 <t <27x.
OR
Bring out the result 'I'I_I& Sy (fix) = f(x), if for some x, there are constants 6 >0

and M < oo such that | f(x +£) ~ f(x)| < M|f| forall 1 € (-5,5). |
Let Q be the set of all invertible linear operators on R". If A € Q, Be L(R") and
IB—- 4] |4] <1, then show that Be Q.

OR
Suppose f maps an open set E < R” into R™ and f is differentiable at a point
xekE. Show that the partial derivative (DjF;)) (x) exist and

F'@e, = 3D, £)0u, 1< j<n).

=1

If fe i(ﬂ) on E, then show that | ] ei(u) on E and

OR
Suppose E e m. If {f,} be a sequence of non negative measurable functions and

f(x)=1lim inf £,(x) (xe E), show that [ fdp < liminf [ £,du.
: E

E
SECTION -C (40 Marks)
Answer ALL questions

ALL questions carry EQUAL Marks (5 x 8 =40)
Suppose feR(a) on [a, b], m<f<M, ¢ is continuous on [m, M] and
h(x) = ¢(f(x)) on [a, b]. Show that # € R(«) on [a, b].
OR
Assume ¢ increasing motonoically and '€ R(«) on [a, b]. Let f be a bounded
real valued function on [a, b]. Then show that f € R(«r) if and only is fa' € R(«) .

[ fap| < [\ fldu.

Also show that j' fda = j' f(x)a'(x)dx .

Let o be monotonically increasing on [a, b]. Suppose f, € R() on [a, b], for n =
1, 2, ,3...and suppose f, > f umformly on [a, b]. Then show that f € R(«) on

[a, b] and jfda hmjfda

OR
Analyse the property that there exists a real continuous function on the real line
which in nowhere differentiable.

Suppose Z C, converges and let f(x)= ZC,,x" (-1<x<1), then show that
n=0

hmf(x) Z C,.

n=0
OR
State and prove Parseval’s theorem.
State and prove the inverse function theorem.
OR :
State and prove the implicit function theorem.

Teeafdnéa wal 2\ ac o~ _vina and 1% ic countablv additive on m( 1) .



