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Part A {Short Answer Questions}

Answer any eight questions.

Weight 1 each.

1' lf / is of bounded variation on [a, b] , say I I A/* l< M {or all partitions of [a, b], then prove that J is
bounded on [a, b].

Also show that lJ(r) lsl /(") 1 +M,for all c € [a, b].

2. Define total variation. Prove that 0 { I! ( oo andVl: 0 if and only if J is a constant on fa, bl.

3. De-/ine upper antl lov,er Riemann tntegra!.

4. shu,, *ar fi fdlc S t ru".

5. state the fundamental theorem of calculus for vector valued functions.

6" Give an exanrple to show that limit processes cannot be interchanged in general for sequence of functions.

7. ls every uniformly convergent sequence of functions pointwise convergent? What about the converse?

8. Under what conditions, a sequence {f, i of eontinuous functions defined on a compact set I(, is
convergent uniformly to a continuous funciion J ?

9. lf J{is compact, tr fn e gtK) forn:1,2,3,..., andif {/"} is pointwise bounded andequicontinuous
on I{, then prove that {J"} ir uniformly bounded on -K.

10. Define the exponential function using power series. State and prove addition formula for the exponential
irrnction.

1gx1=g weightagel

Part B {Short EssaylProbtems}

Answer any six guesflons"

Weight 2 each.

1 1 . Let-.f ba contlnucLts on f o,, &] . Then p:-ove that / is cf bounrl--d variaticn on fa, 5l if, and only if. J can be
expressed as the difference of two strictly increaslng continuous functions.
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12:'.,Letic:{a;i;] -+R"andg:fc,d] -+R"OetwopathsinK'*,ea;i 't'iivi-'icir tsonetooneonitsdomain'

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

13. If ! e lE {a) on {b, hJ and i/ c is a positive constdnt tlrcn shotv that

(ilf e ,fr {cc) Ltnd.

(in f Jd(c01: c f! fd,a.

14. Strypr:serpisctstrit:tQ-increasingcontinuotsfunctirsntltalm{tps€tttinterual lA,BJorttola'b,f'Supposeais

tnonotonicall.,increosingon[a,b/and.f e fr.(o.) onfa,bl.DeJineBanclgon[,a.El b7-ff{yt:u{tis(t;)t'g(})-.1ftp

(yt.r'henprct,e that s .,ft({JS untt f! saB: !! fda'

15. Suppose #* l,(r) : .f(r), {a e E) and M* : suplf.{*) * f(')i' Then prove that /,, -+ / uniformlv

on E lf and onlY rt Mn -+ 0 as n -+ oo'

16. Leta bemonotonicallyincreasingon io,b]. Suppose f* e #{a)on [o,b],forn:1"2,3)''' and

suppose f* + I uniformly on [4, b]' Then prove that / e fr{a} on la'b)'

17. prove by an example that for a uniformly bounded sequence of continuous functions, there need not exist a

pointwise convergent subsequence, even if the domain is compact'

'18. lf the two series f anfrn and Lbn*" converges in 'S 
: (*R, E) 

'

g: {neS :lanx" :lb**"} and E has a limit point in S then prove that the given series is

identical.

18x2=12 weightagel

Part C (EssaY TYPe Questions)

Answer anY fwo qtresflons.

Weight 5 each.

19. (i) Explain rectifiable paths and arc length" with examples'

(ii) Let J and g be complex valued functions uefined as fcllows 
' J(r) : "hti't 

i1 , € 10, 1] and

g(f) : 
"4t& 

i1t € 10, 1]. tnen prove that the length of g is twice that of /.

iiii) f-"t I , lo,b] + ]R". Then prove ihat J is rectifiable if and only if each of the components J6 of / is of

bounded variation on fa, b]'

Also prove that if J is rectifiable then

g,(a,b)< AJ{o,b) S lrr(",b) + "' *Y"{a,b), k: 1,2,"',n,
where I/p (a, b) denotes the total variation of J6 on [o, b]

20. ti; lS .f is c()t?tinuou.\ on {u. bl thett.tltovt' tlmt ! e 'fr rat

tiii tl f is motwtonic m la. hl antliiais ctsrtttrttx.ttts ott le. hJ tlenprove that Je 'lq{al'

21 . Prove the existence of a real ci,lntlnuous function on the real line which is nowhere differentiable'

ZZ. lf g is a continuous complex function on [0, 1-] , prove that there exists a sequence of polynomials Pn such

that 1im &(r) : g(c) uniformlv on i0' 1]'

12x5=10 weightage)


