LT K21P 4211

| Semester M.Sc, Degree (C.B.S.S. - Reg./Supple./Imp.)
Examination, October 2021
(2018 Admission Onwards)
MATHEMATICS
MAT1CO3 : Real Analysis

Max. Marks : 80
PART - A

A be the set of all sequences whose elements are the digits 0 and 1. Show
A is countable.

< f(x) for every xe(a, b |

Xl = x' sm if X0 and f(O) =0.1s f_glifferentiable at all points ? If so, find
or all x.

s continuous on [a b] show"hat fe R(,)on [a b]

and prove. Ihe mte‘graﬁen by
curve f(t) = 2™, te [0, 2]frect|f|able Juetlfy If rectlflable find its arc length.
PART B

ny four questions from this Part without omitting any Unit. Each question
marks :
Unit - |

ippose X is a metric space and let KcYcX. Show that K is compact
ative to X if and only if K is compact relative to Y.

nstruct the Cantor set and show that it is perfect.
is a continuous mapping of a metric space X into a metric space Y and
s a connected subset of X, show that f(E) is connected.

P.T.0.

(3 Scanned with OKEN Scanner



K21P 4211 2. IR A g

8. a) Show that every K-cell is compact.

b) Show that a mapping f of a metric space X into a metric space Y is continuous
if and only if (V) is open in X for any open set Vin Y.
9. a) Prove that a subset E of the real line R is connected if and only if it has the
following property : if xeE, yeE and x < z < y, then ze E.
b) Let f be a continuous mapping of a compact metric space X into a metric
space Y. Show that f is uniformly continuous on X.

Unit =1

10. a) State and prove L’Hospltal s Rule.

b) Assume o increases monotonlcally and o'e R on [a, b]. Let f be a bounded
real function on [a, b] Show that, fe R(ay) if and only if fo’e R and in that €

j fdo = j f(x)o’(x)dx -

11. a) Suppose fe R(a) on [a, b] and la”'"m-‘< f < M A function ¢ is continuous O
[m, M] and h(x) = ¢(f(x)) on [a, b]. Show that he R(oc) on [a, b].

b) Supposefis bounded on [a, b]. ffhas onlyflmtely many points of dlscontlnu y
on [a, b] and if o is continuous at any pomt at Wthh f is continuous, sh
that fe R(a). / 4 , : i

c) Suppose f:{a, b] — IRJ‘ is contmuous and fi JS dlfferentlable in (a, b). Sh
that there exists xe (a, b) such that )f(b) f(a)f< (b —a) |f'(X)].

b) State and prove the generalized mean value theorem and deduce the: |
value theorem. -

c¢) Let f and o be functions on [ 2] defined as f(x) = cosx, a(x) = sinx

%
Is fe R(0r) ? Justify. If fe R(c) evaluate j fdot .
0
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