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PSG COLLEGE OF ARTS & SCIENCE
(AUTONOMOUS)

MSc DEGREE EXAMINATION MAY 2024
(First Semester)

Branch - MATHEMATICS

REAL ANALYSIS
Time: Three Hours Maximum: 75 Marks
SECTION-A (10 Marks)
Answer ALL questions
ALL questions carry EQUAL marks (10 x1=10)
[ Module | Question : | K
No. | No. Question Level co

Suppose f'(x) > 0 in (a, b) then
1 (a). f is strictly increasing  (b). f is strictly decreasing K1 {CO3
(c). f is oscillating finitely _ (d). f is oscillating infinitely

Let f be a differentiable real function defined in (a,b)
1 then f is convex if and only if

2 (a) f is monotonically increasing

(b).f' is monotonically decreasing

(c). f is monotonically decreasing

(d). f' is monotonically increasing

K2 |COl

If f € R(a) on [a.b] and if |f(x)| < M on [a, b] then
@). |[” fdal < Mla(®) - a(@)]

3 (b). |[” fda| = M[a(b) - a(@)) Kl | co3
2 (©). j’: fda| < M[a(b) + a(a))
@). |f? fdal| 2 M[a(b) + a(@)]

The partition P* is a refinement of P if

@ PoP (M.P =P ()P 5P (@.PP =1 Ko oo

If {f,} is a sequence of continuous functions on E and if
fn = f uniformly on E then

5 (a). f is continuous on E (b). f is not continuouson E | K1 | CO3
(¢). {f,.} is not pointwise converge to f on E
(d). {f,,} is uniformly continuous on £

3 Let f,(x) = :ﬁﬁ'zi“nﬁi 0<x<1, n=123 .. then

which of the following is not true
6 (@). Ifa(x)l =1 K2 |CO3
(b). {f,.} is uniformly bounded on [0,1]
(©). {f,(x)} is not equicontinuous

(d). {fn(x)] is_equicontinuous

i Given a double sequence {a;;}, i = 1,2,..] = 1,2, ...suppose
that $%,|ay| = bi , i = 1.2,... and ¥ b; converges than
(@) .Ziz1 Xj=1ay > Y1 Di=1 A1y

¢ (b). Ziz1 Lj=1ay = Ljw1 Liz1ay KE [
4 (€) Tfo1 Livs ayy < Tja Li=1ai
(d). T2 Diei ayj # Lie1 Liz10y
Lete* = Z;‘{'.o% be defined on R’ then e*is continuous
8 and differentiable K2 | col
(a). for all x (). (e*)' = e* (c). e**Y # e¥e”
(d). e*is continuous and not differentiable for all x |
Let X be a vector space. An operator P € L(X) is said to
1 9 be a projection in X if K1 | COl
5 (P2=P ()P'=P (P'=P (dP'=P

Suppose X is a vector space and dim X = n, A set E ofa
10 vectors in X spans X if and only if E is K2 | COl
(a) Dependent _ (b).Linear (c) Independent (d) Nilpotent
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SECTION - B (35 Marks)
Answer ALL questions

ALL questions carry EQUAL Marks (5 x 7=135)
Module | Question z K
No. No. Quastion Level <0
Suppose f is a real differentiable function on [a, b] and
11.a. | suppose f'(a) < A < f'(b) then prove that there is a point
x € (a,b) such that f'(x) = 17
1 (OR) K3 | CO2
If f and g are continuous real functions on [a, b] which are
11.b. | differentiable in (a, b) then prove there is a point x €
(a, b) at which [£(b) ~ f(@)]g'(x) = [g(b) = g(@)If ()
122. | Provethat [° fda < [’ fda
(OR)
7. Suppose f is bounded on [a, b], f has only finitely many K2 | co2
12.b points of discontinuity on [a. b] and @ is continuous at
%" | every point at which f is discontinuous then prove that f €
R(a)?
Let & be monotonically increasing on [a, b] forn =
13.a. | 1,.2,3,..and suppose f, = f t;niformly on [a, b] then prove
b '
that f € R(a) on [a, b] and [, f(x)da = lim J; fada |
3 (OR) K3 1 CO2
If K is a compact metric space ,if f;, € {(K) forn =
13.b. | 1,2,3,... and if {f,,} converges uniformly on K Then prove
that {f,} is equicontinuous on K ?
i Suppose ¥, ¢, converges. Put f(x) = Zr=otnX"
= (-1 < x < 1) prove that lim f (x) = Tn=otn
4 (OR) K3 | CO2
(46 If x > 0 and y > 0 then Prove that
D. 1, e = réyr
et -ty ide = TR0 0
If 4 € L(R™™,R™) and if A, is invertible then prove that
15.a. | there corresponds to every k € R™ a unique h € R™ such
that (h, k) =07
5 (OR) K2 | COl
Prove that a linear operator A on a finite- dimensional
15.b. | vector space X is one-to one if and only if the range of Ais
all of X?
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10=30)
[ Module | Question K
No. No. Quastion Level £
1 16 State and Prove Taylor’s theorem. K2 | COa
5 17 Ify'is contm;xous on [a, b] then prove that y is rectifiable i |coz
and AQy) = [Ply'(6)ldt
3 18 State and prove Stone-weierstrass theorem. K2 | COl
If f is a positive function on (0, %) such that
4 19 ). flx+1) =xf(x) ). f) =1 K3 | CO2
(iii). logf is convex then prove that f(x) = I'(x)
Suppose m, n,r are nonnegative integers, m 2r, n 7. Fisa
'~ mapping of an open set E € R™ in 10 R™ and F'(x) has
rank 7 forevery x € E. Fixa € E, Put4 = F'(a). LetY; be
5 20 the range of A and let P be a projection in R™ whose range is K4 | CO4
Y, . Let ¥, be the null space of P then prove that there are
open sets U and V in R" witha € U,U c E and there is a 1-1
' mapping Hof V on to U such that F(H(x)) = Ax + ¢(Ax)
(x EE)
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