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I Semester M.Sc. Degree (C.B.S'S' - Supplementary)
Examination, October 2025

(2022 Admission)
MATHEMATICS

MAT1C03 : Real AnalYsis

Time : 3 Hours Max. Marks : 80

PART - A

Answer any four questions from this Part. Each question carries 4 marks' (4x4=16)

1. When can you say that a set is convex ? Prove that balls are convex'

2. Prove that a set E is open if and only if its complement is closed'

3. i) when can you say that a function f is said to be differentiable at a point x ?

ii) suppose f and g are deiined on [a, b] and are differentiable at a point x e [a' b]'

then prove rhatlg is differentiable at x and (fg)'(x) = f'(x)g(x) + f(x)g'(x)'

4. Suppose f is differentiable in (a, b). lf f'(x) < 0 for all x e (a' b), then prove that

f is monotonicallY decreasing'

5. lf { is monotonic on [a, b], then prove that the set of discontinuities of f is

countable.

6. Give an example to show that boundedness of f is not necessary for f to be of

bounded variation. JustifY.
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t 
"' ntP,3 

"*ffi,t;J,"li:ir:rove 
that K is compa* rerative ro X ir and onrv

b) prove that compact subsets of metric spaces are crosed.u r' 
lt"x ff::,r#m: one of rhe forowins three properries. rhen prove that iti) E is closed and bounded
ii) E is compact
iii) Every infinite subset of E has a rimit point in Eb) ff {lni is a sequence of intervals in Rt, such thatfn lfn*r, (n = 1,2,3, ...),then prove ttrat f1l. is not empty.

9. Let E be a noncompact set in R1. Then prove thar,

;l ;lt:ilxists 
a continuous runction on E which is not bounded.

on E whic?n' 
E is bounded' then prove that there exists a continuous function

c) rhe re "-,'JJ'.::'#,il'1;:*il; ;;r rs not uniformly continuous.
UNIT _ II

10 a) 
i;51"o?:l5il:?ll'[",f:TlfiJiT,,ff 

Sijl;1,,?H,,ffi,^: r (a) . 
^ 

< r,(b)
b) State and prove L,Hospital,s rule.

"' fll?x,il:iffi: t:;ffi that the L'Hospita's rure fails to be rrue for comprex_

"' a);j|,H"fill u,*1o, on [a, o],,, 
?lg onry ir ror every € > o there exists a

b) prove,n.,;I:.llllji;: ;l;,|]: H;1,", onra blc) ff f is monotonic on [a, b] and if cr is continuousf e R(cr). r-' vr q' 
'|Lr 

t u ts continuous on [a, b] then prove that

I ilfll/l/ llf /lffl l/ttflt tft iillf ft/[ liitf ft/t /fil

PART _ B

ff'::ilT fo,r questions from this parr without omitting any Unit. Each question
(4x16=64)

UNIT - I
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12. a)

14. a)

15. a)

b)
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Assume (I Increases monotonically and C/.' e R on [a, b]' Let f be a bounded

real function on [a, b]. Then prove that f e R(a) if and only if fcv"' e R and

[' fdu = ['f (x)u'(x)dx.
J. Ja

suppose o is a strictly increasing continuous function that maps an interval

[A,'B] onto [a, b]. suppose o is monotonically increasing on [a, b] and

i . nicr) on i", bl Define B 
"n1,n ll tl; Bl bv 0(v) = cr(o(v))' g(v) = f(q(v))

Then prove that g € R(P) ano J,9dg = J'tdcr'

uNlT - lll

state and prove the fundamental theorem of calculus.

State and prove the formula for "integration by pafis"'

lf f and F map ta, bl into Rk, if f e R on [a, b] and lI F' = f, then prove that

J'i1t;ot = F(b)-F(a).

Define Total Variation of { on the interval [a, b]. Prove that if f and g are

each of bounded variation on [a, b], then so are their sum, difference

and product. Also prove that V1*g = Vr + Vn an! Vf.g = AVi + BVn' where

A = suPtlg(x)l : x e [a, b]], B = su-Pilf(x)lx e [a' b]]'

Let f be of bounded variation on [a, b] and assume that { is bounded away

f rom zero; that rs, suppose that there exists a positive number m such that
1

0<m<l{(x)lJorallxin[a,b].Thenprovethatg=tisalsoofbounded
variation on [a, b] and Vn = 

u*

Let f be defined on [a, b]. Then prove that f is of bounded variation on [a' b]

if and only if f can be expressed as the difference of iwo increasing functions'

Let f be of bounded variation on [a, b]. lf x e (a, bl, let V(x) - Vt(a, x) and

V(a) = 0. Then prove that every point of continuity of f is also a point of

discontinuity of v. Also prove that the converse is also true'

13. a)

b)

c)

b)


