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Part A {Short Answer Questions)
Answer any eight questions.
Weight 1 each.

1. Prove that if f is monotonic on [a, b] then f is of bounded variation on |a, b].

2. Prove the additive property of arc lengths.

ﬁ g e : :
& Fer Hzy= { 2 :'Ez ;:ﬁéi?; 5 f Riemann integrable on [0, 1] 7.

4 I f e R () and g & R (o) then show that fg € R (@),
5. Define the unit step function 1. Is it continuous?.

6. If {fﬂ_} and {gn} are sequences of bounded functions which converge uniformly on a set E, then prove
that { frugn } converges uniformly on E.

7. State Weierstrass uniform convergence test for series of functions.

8. Under what conditions, a sequence { fr, } of continuous functions defined on a compact set K, is
convergent uniformly to a continuous function £72

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

10. Forn=290,1,2,..., and = real, prove that |sin nz| < n|sin z
(8=1=8 weighiage)

Part B {Short Essay/Problems)
Answer ahy six questions.
Weight 2 each.

11. Let fbe defined on [a, b]. Then show that f is of bounded variation on fa, b] if, and only if, f can be
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expressed as the difference of two strictly increasing functions.

Prove that a vector valued function £ is rectifiable if and only if each of its comporéents is of bounded
variation.

If P* is a refinement of P then prove fhat U(P?, fa) = U {a)
I f i mowotonic on fa, b and if & is contivuous on la, B then prove that | ediifa),

Prove that 3 o fn() is a convergent series having a discontinuous sum, where

:E - 0
Jula) = ??sz}“ (zeR,n=0,1,2,...).

Let & be monotonically increasing on [a, b]. Suppose f, € #(a)en [a,bl, forn =1,2,3,... and

suppose fr — f uniformiy on [a, bi. Then prove that f € Z{(a) on [a, b].

Let K be a compact metric space and let S be a subset of €'(K). Prove that S is compact if and only if
& is uniformly closed, pointwise bounded and equicontinuous.

IF 3" a@n,y Y. by, Y. ¢y, converge to A, B, C, and if ¢, = apbp+. .. +anby, prove that C = AB.
(Bx2=12 weightage)

Part C (Essay Type Questions}

Answer any two guestions.

Weight § each.

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

(ii) Let f be of bounded variation on [a, b]. Let V be defined on [a, b] as V (2} = Vi(a,z), if
a < x < band V(0) = 0. Then prove that V and V' — f are increasing functions on [a, bj.

Suppose o increases mongionically on [a b], g is continuous and g} = G'ixl for a Sx = b Prove that
b b
fo a{z)glz)dz = G(b)a(b) — Glajala) - f; Gdo.

Establish the existence of a real valued continuous function which is nowhere differentiable.

Prove that, for every interval [-—a, @] there exits a sequence of real palynomials B, such that
F,(0) = 0 and such that lim P,(z) = || uniformly on [—a, a].
=00

{2%5=10 weightage)
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