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FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)
EXAMINATION, NOVEMBER 2024

(CBCSS)

Mathematics
MTH 1C 03—REAL ANALYSIS—I

(2019 Admission onwards)

: Three Hours Maximum : 30 Weightage
Part A (Short Answer Type Questions)
Answer all questions.
Each question carries a weightage 1.

Prove that balls are convex.
Discuss the continuity/discontinuity behaviour of the function f defined by :

x (x rational

Fl)={F  (orationa)

0 («xirrational).

Let fbe defined on [a, b]. If f is dilferentiable at a point x € [a, b], then prove that fis continuous

at x.

Suppose [ and g are defined on [a, b] and are differentiable at a point x e [a,b].

Then prove that fg is differentiable at x.

Let fbe defined on [a, &) . If fhas a local maximum at a point x & (g, b), andif f* (x) exists, then
prove that f'(x)=0.

Define Riemann integrable function. Give an example.

Describe briefly : Compare pointwise convergence and uniform convergence of sequence of functions.

Define uniformly bounded sequence of functions.

(8 x 1 = 8 weightage)
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Part B (Paragraph Type Questions)

Answer any Awo questions from each module,

Each question carries a weightage 2.
Mobure 1

9. Prove that every infinite subset of a countable set A is countable.

10. Let & be a positive integer. If {I ) is a sequence of £-cells such that

I, 51,.,(n=123,...), then prove that ﬂl I, is not empty.

11. Suppose X, Y, Z are metric spaces, E c X, fmaps E into Y, g maps the range of f, f(E), iz

& is the mapping of E into Z defined by :

h(x)=g (f(x)) (x € E).
If £ is continuous at a point pé E and if g is continuous at the point f (p), then prov: =

continuous at p.
MonuLe 1T

12. Suppose fis continuous on [a, b}, f' (x) exists at some point x e|a,b], gis defined onan

I which contains the range of f and g is differentiable at the point f (x).
If
/L(l):g(/'(t)) (a<t<b),

then prove that £ is differentiable at x, and

h(x)=g'(f (x)) /" (x).

u b
13. Prove that f/' du < J/' du.
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14.

16.

18.

19,

20.
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If‘ e \‘)\ . . . . 2
f e on la, bl and if there is a differentiable function F on [q, b] such that F'
, b] such that F' = /, then prove

that :

b
J‘ f(x)dx=F(b)-F(a).

Module III

If y' is continuous on [a, b], then prove that y is rectifiable, and :

b
A(y)=[]y (#)]dt.

Give an example to show that limit of the integral need not be edual to the integral of the limit

even if both are finite.

For every interval [~ &, a] prove that there is~a sequence of real polynomials P, such that

P, (0) = 0 and such that

lim P, (x)=]x]|
X —> e
aniformly on [-a, al. o
~ (6x2=12 weightage)

Part C (Essay Type Questions)

Answer any two questions.

Each question carries a weightage 5.
open if and only if its complement 1s closed.

tric space X Prove that E is

Let E be a subset of a me
yevery £>0 there exists a pe

(a) onla, p] if and only if fo

Prove that f €3N \rtition P such that

U(Pp,f,o)- L(Pf, o) <&

and if f e () for some

monotonically increasing function ¢« on la, b1,

If f maps la, bl into R*

then prove that If ll| c N (a), and

7]
< j lf| do.
Turn over

«

b
j fdu

o

ronA90



/ O 281

4 Dy

21. Suppose {f,} is a sequence of functions, differentiable on [a, b] and such that {f, (xo)} con
for some point x, on [a, b]. If {f»} converges uniformly on [a, b], then prove that {f }

C()n
uniformly on [a, 4] , to a function £, and

F=Jm fi) - (asssy),

(2 X 5 = 10 \Veig




