
Itilffiffiffiffiffif,&Iilll

ilil1]ilil]illllll
QP CODE. 23145324 23145324 Reg No

Narne

M Sc DEGREE {CSS} EXAMINATION, DECEMBER 2023

First Sernester

CORE . MEO10104 . REAL ANALYSIS

L4 Sc ITIIATHEIUATICS,M Sc IVIATHEIVIATICS (Sr)

20 1 9 ADf\II ISSION ONWARDS

223E7A68

Time: 3 Hours Weightage: 30

Part A {Short Answer Questionsi
' 

Answer any eight quesfions.

Weight 1 each.

1. Define bounded variation with an example.

2. Let f be of bounded variation on [o,b] and let I/ be defined as i/(r) :Vf{o,x},it n { r ( b and

y{0) : 0. Then prove that every point of continuity of I/ is a point ol continuity of /
3. Llive sn ex*mple aJnfunction, .f € 'lR on {s, bJ'/'ar a ':. b.

4. If f it; s l:6) on !c, bl then prave tkat fj f1 da 5 * f, a" .

5. Define the urrit step function -l ts lt continuous?.

6. Differentlate between pointwise convergence and uniform convergence of a sequence of functions.

7. ls every Cauchy sequence convergent? lf no, when will it be convergent?

8. Under what conditions, a sequence i.f") of continuous functions defined on a cornpact set J{, is

convergent unifarmly to a continuous functlon / ?

L Define piontwise boundedness and uniform boundedness of a sequence of functions.

10. lf 0 < , .--2x, then prove that e" t l-.

tr8x1=8 weightage;

Pa* B {Short Essay/Froblems}

,Ansr,ver any six q;esfibns.

Weignt 2 each

1'1 . Let / be of boundecl varialion on fo, bl . Let y be defined on is, bl as follows. 1/(r) : Y; io, r) if

a, < n < b, Y(a) : 0. Then Prove that
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(i). y is an increasing function on [4, b].

(ii). y - / is an increasing function on la. b;.

12. Explain the terms graph, curve and path. Prove by an example that different paths can trace out the same

curve.

13. {fP*isarefinementolP,thenestablisltarelation befia)eenL(P.f.tt)and I.(P*'J,a).

14. Stare and prove the.fttnc{amental theorcw rtf calculz;s.

15. When do we say that a series of functions is convergent? Also give an example to show that a convergent

series of continuous functions may have a discontinuous sum.

'16. Obtainaseriesfrom $(r) : irl,(*1 < tr < 1) and$(n +2): p{r) torallrealr,whichconverges

uniformly on Itl.

17. 1

tf/iscontinuousoni0,L] anditff{x)x"dt:A,rr:0,1,2,...)provethat/(*) :0on10,11.
0

18. lf the two series I e,,rxn and Llj,rr" converges in S : (*8, e) ,

g: {reS:lanrn: !br,r"} and Ehasa limitpointin Sthen provethatthegiven seriesis

identical.

16x2=12 weightagel

Part C {Essay Type Questions)

Answer any fuvo questians.

Weight 5 each.

1S. (i) State and prove additive property of arc length lunction r\y(r, y\for a rectifiable curve f"

(ii)Defines(r) :41(a,r) forz€i*,b] andlets(a) :0forarectifiablepathJdefinedon[a,bi.lnen
prove that the function / is increasing and continuous on fa, bi.

{iii) Let f , io,bl -+ R" and g : lc, d1 --" B" be two paths in -E", each of which is one to one on its

domain. Then prove that f and g are equivalent if and only if they have the same graph.

20" Su1:pose f is bounded on {a. hl, I htts onlyJinitelt many points of tliscontinui4; on {a. b/ *ntl a is corilinuotts *l €\'er}.'

pci.nr at t,hich J is discantinuous tlten, prme thut I e & {4 .

21. Letabemonotonicallyincreasingon a,b].Suppose fre ltla)onia,b],forn:1,2,3....and
suppose 1,, + f uniformlyon ia,b]. Then provethat/ € .fr{a) on [a,bl and J',! fa": jl* J'! f,,a,r.

AIso show that if the series J(r) : ,5,1,,{*), (o { r ( l,) converges uniformly on ,a, b], then

r 1 -1-

J,' f dr, __ j,.1"' l, drt

22. lf I{ls compact, tf f* e g{K) forn :1"2,3,..., and if {1,,} is poinhruise bounded and equicontinuous

on ff , prcve that

{i) {1"} is uniformly bounded on 1{
(ii) i"f"] contains a uniformly convergent subsequence.

12x5=10 weightagel


