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Part A

&

Answer any 2 guestions from the bunch of CO1. Each guestion carles 1 weight. {1x2=3)

- Expiain funciions of bounded variation. Check whather fx)=x2 is & funciion of bounded variation or not.
ICO1 Analyse]
2. Iffis monotonic on {a, b, esteblish that { is of boundsd variation on [z, bl. {CO1,Analyss]
3. iffis monofonic on [, b]. lllustrale that the set of discontinuities of { is countable. ICO1,Analyse]
Part A
Answer any 2 guestions from the bunch of CO2. Each guestion carries 1 weight. {1x2=32}

4. oy g o B e P
Lat f1€ R() gng f26 R(a) gn ra, b i S1(%) = £2(0) on ia, bl, show thaila JL A = U, f2 a
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5. i fie continuous on [z, &) ther FER (0] LBl Justify. 102 Apolyl
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Part &
Answer any 2 guestions from the bunch of CO3. Each guestion carries 1 weight. {132=2)
oo o fali) = v e [01]
Analyse {he definition of uniform convergence 1o check whether the funclion FE

8. qual o the inleoral of the
{CO3 Analyse]
g e ﬁ;{ ,\‘} -l v =0,ve ii:}: K_} ] . iC03 Analyss]
Establish that ri converges uniformiy.
Part A




14.
1. Suppaose K is compact. {f:} is an increasing sequence of continuous functions on K which converges
pointwise to a continuous function f on K. Establish that i f uniformly on K.
[CO3,Analyse]
15. () === xefo,1
Explain Weirstrass M-test for uniform convergence. Check whether fal¥) iz € 10.1] converges
uniformily. [CO3,Analyse]
18. suppose fieR (@) on [a, bl and if f =YL filxasx=sh , where the convergence is uniform, then
o — vy (P [CO3,Analyse]
show that 'gﬂ f da et lg frdu .
PartB
Answer any 3 questions from the bunch of CO4. Each question carries 2 weight. {2x3=86)
17 flay, Lhy Zey converges toA, B, Cand if Cx = o by + .. + anbo . Examine c=AB. [CO4.Apply]

18. {fia} is a pointwise bounded sequence of complex functions on a countable set E, the {f} has a subsequence
{f“f\‘ } such that {f’ i (x) } converges for every x ¢ E. [CO4.Apply]

19. Apply Stone Weierstrass theorem to establish that or every interval [-a, a], there is a sequence of real polynomials

lim P, (<) = |x CO4,Appl
P_ suchthat P (0)=0 and i—= 2 (0 = Il uniformly on [-a, a]. [CO4.Apply]

20. Explain Taylor’s Theorem. [CO4,Apply]
Part C
Answer any 1 question from the bunch of CO1. Each question carries 5 weight. (5x1=5)

21. a)Assume that f and g are functions of bounded variation on [a, b]. Establish that their sum, difference and product
are also functions of bounded variation on [a, b].
b} Show that Vftg < Vf + Vg and Vf_ . SAVf +B Vg , where A=sup {g{x) :x € [a, b]} and B=sup {f(x) xe[a, b]} .
c) Is the guotient of function, a function of bounded variation? Justify your answer. [CO1,Analyse]
22. a)Let f be an increasing function defined on [a, bl and let x , x,,...., X be n+1 points such that a=x <x 4 S--<X =b.

23

Then establish the inequality Yicy [f(t) - A( )] = £(D) - F(8) b) Let f be a rectifiable path defined on [a, b],

s(x)= {Ag (a,x) if‘xe’ (-a b]
let 0 i X =2 ghow that
i. The function s is continuous and increasing on [a, b}.
ii. If there is no subinterval of [a, b] on which f is constant, then s is strictly increasing on [a, b].
[CO1,Analyse]
PartC
Answer any 1 question from the bunch of CO2. Each question carries § weight. {5x1=5}

23. a} Verify that teR (@) on [a, bl if and only if Ve>0 there exist a partition P such that
U(P,f.a) — L(P,f,a) < &. b} Suppose f is bounded on [a, b}, f has only finitely many points of discontinuity on

[a, b}, and a is continuous at every point at which f is discontinuous. Then establish that feR{a).

[CO2,Apply]

24 Fio=[ fode

" a)Let feR g la,bl. Forasx<sh, . Establish thet F is continuous on [g, b}, furthermore iff is
continuous at a point x_of fa, b] then F is differentiable at X and £ (%) = fng) by If £ R on Ia, bl and if there

Flxydx = F(b) = Fla).

is a differential function F on [a, b] such that Fr=f , then ja

ICC2.Apply]



