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Part A {Short Answer Questions)

Answer any eight guesfions.

Weight 1 each.

1. Define total variation. Prove that 0 ( Vy I * and Vy : 0 if and only if / is a constant on fa, b].

2. Let/andgbecomplexvaluedfunctionsdefinedasfollows: f(t):u2rit i1 , e [0,1] and g{t):ea"it
if , € 10, 1"]. fnen prove that the length of g is twice that of /.

3" DeJine a partition P of [a, h I ctnd a refinemefi of P. ,Nlso define common reJinement.

4. tf I .frfu; on[a.bJthenprovethdt cl€i4(a).fitreveryconstctntc.Also,sl,ton,that ficfdu:ct faa.

5. Stctte the fttndomentql tlrcorent ctf calcilus.

n'L

rrl+n
6. Let,9*,,, : rrl,rL:1,2,3,. . . . Show that the limit process cannot be interchanged

7. Define uniform convergence of sequence of functions.

8. Every convergent sequence is a Cauchy sequence. What about the converse?

9. Prove that every member of an equicontinuous family of functions is uniformly continuous

10. Define the exponentialfunctron E{z) and prove the addition formula.

18x1=8 weightagey

Part B (Short Essay/Problems)

Answer any six quesllons.

Weight 2 each.

11. Show using an example that boundedness of // is not necessary for / to be of bounded variation
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12. Prove using an example that there exists functions with same graph which are not equivalent.

13. Prove thul all continuous.fiutctions on [a. bJ are Riemctnn Stielties integrahle.

14. Supposer0isctstrictl.ltincreasingcontirutou.rfunctionthctt*rapsoninter,-al [A,BI ttttto[a,bJ.Supposeais

nxotototlicdllyincreasingon!a,hland.f e,4ta)on\a,bl.De/ine/tandgon[,a,BJbl.'$(lt):a(tp(y)),g(:')-f(q

0)) Tkenprovethat C € plt (P) and f! saB-- t |aa.

15. Show that g(X), the set of all complex valued continuous functions defined on a compact metric space

X, is a complete metric space under the metric induced by the supremum norm.

16. Leta be monotonically increasing on [a,b]. Suppose f" e fr(a)on ia,b] ,forn:L,2,3,... and

suppose f* -+ I uniformly on [o, b]. Then prove that J € g{") on lo,, b] .

17. Prove that there exits a convergent subsequence for a pointwise bounded sequence of complex functions

defined on a countable set.

18. State and prove the theorem concerning an inversion in the order of summation of a double sequence.

q6x2=12 weightage;

Part C (Essay Type Questions)

Answer any two quesflons.

Weigttt 5 each.

19. (i) State and prove additive property of total variation.

(ii) Let / be continuous on [a, b]. fnen prove that / is of bounded variation on [o, b] if an only if , / can be

expressed as the difference of two increasing continuous functions.

20" lt5rahlish u t"t?ces-\arv ancl ut-fficient contlition.fbr a real btrundecl.functiott l lo be lliemann - Stielties integrctble v.'.r.t

an increasing.filnctictn a aver fa,bJ.

21. Construct a continuos function from @(r) : lrl (-1 I r S 1), on the real line which is nowhere

differentiable.

22. lf / is a continuous complex function on la, b], prove that there exists a sequence of polynomials P, such

tlrat jgg P"tn) : f {*) uniformly on fo, b].
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