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Part A

Answer any five guestions.
Each question carries weight 1.

—

. Show by an example that boundedness of ' is not necessary for f to be of bounded variation.
2. Define a rectifiable path.

3. If fie.#(«)and fo . (a) on la, bl. Show that fi +/f5 € &{u) on [a, b].
b b
4. Showthatif fe(a)on [a, b], then |f|c #(a) and |[fdx|< || |da

X

5. Forn=1,23,...,xreal put fulx)=

oL Show that {f,} converges uniformly Lo a funetion

{ and that the equation [ {-"]=:}E“mﬁ1 (%) is correct if x =0, but false if x =0,

M —10 @ =& f1 =

m 3 = o - z
6 Form,n=1,2,3...let Sy, = PO Stow that 1m hm 8., = lim lim 8,

7. Show that lim x*¢™ =0 for every n.

I—a

1if n=0
Difn=%14+2...,

=]

3%
Show that — l',;_-"‘ *dx ={
2.'[_1:
5% 1=5)
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11,
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13,

14.

15.

16.

17.
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Part B

Answer any five questions.
Each question carries weight 2.

. Show that if { is monetonic on [z, b], then the set of discontinuities of £ is countable,

If ceab), then show that ~f {a,b) = npla,e)+rp(e,b).
State and prove fundamental theorem of caleulus.

If f is monotonic on [a, bl and if a is continuous on la, bl, then prove that [ e ' («) on [a, b.

If X is a metric space, and C{X) denote the set of all complex valued continuous bounded functions

on X, then show that ©(X) is a complete metric space under the metric induced hy the supremum
norm.

If feX(a)on la, bl andif f(x)= Z fu(x),a < x < b, the series converging uniformly on [a, b],

n=1

b —
then show that Jfdo= Y [fda

nelg

Suppose the series Zﬂﬂnr" converges for |x| < R, and define f(x)= 3 C,a",|x|<R . Prove

B n=0

that E Cpx" converges uniformly on [-R +<,R - €| for any ¢ > 0 and f is continuous and

n=0

differentiable in (-R, R) and f'(x)= ¥ nCnx"" | z| <R

n=1

Suppose @, 4y, . - - , 8, are complex numbers, n > 14, #ﬂ,P[a}=Zaiz‘ . Show that P (z) = 0 for
o

some complex number z.
(x2=10
Part C

Answer any three gquestions.
Each question carries weight b.

Let f be of bounded variation on la, 5]. If x<(a,b) and V (x) = V;(a, x) and V (@) = 0. Prove that
every point of continuity of f is alsc a point of continuity of V. Also show that the converse is true.



18,

19,

21.

22.
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{a) Buppese fe.F(a)on [a,d] m<f<M4 is continuous [m, M and A{x)=4(f(x)) on [a, b].
Show that h e #(a) on [a, b].

] —
{b) Show that megj-fd&.
] i

Suppose o increases monotimically and o ¢ # on [a, 8]. Let f be a bounded real functic
'] h
on |a, b]. Prove that [ e #(a) ifand only if fo 'S . Also show that Ifdﬂ-ﬂ If{x}a'{:}dxl

Suppose {f,| is a sequence of functions, differentiable on [a, 8] and such that {fn (x5)} converges
for sume point x; on la, b]. If {f,} converges uniformly on la, bl, then show that {f,} converges

uniformly on la, b] to a function £ and f'(x)= lim fn.'.[:),.: sxsh.
f o=
Suppose f, — [ uniformly on a set E in a metric space. Let x be a limit point of E and suppose that
fljm falt)=4,, n=123,... Show that {A,} converges and }Jm f(t)=lim A, .
=X -4z n—m

State and prove Parseval's theorem.
{3 #h=18



