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10.

Assume that Z a_ corverges absolutely and has
=0 - !

sum A and supposs Z b, converges with sum B.

a=]
Prove that the Cauchy product of these two series
converges and hassum AB.

Let @ be of boundeé variation on [a,b]. Assume
that each term of tae sequence {f.} is a real-

~ valued function suzh that £, € R(z) on [a,b] for

each n =12,... Assune that f, = f uniformly on
[a,b] and define g (x) = J.f;‘(t)da(t) if x e [a,b],
n = 12,.. prove that ths following

(@) f e R(a) on [3,b8]

b) g, —g umfamly on [a,b], where

£(x) = | f)dalt)

-
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SECTION A — (5 x 6 = 30 marks)

Answer ALL questions.

Let f be defined on [a,b]. Prove that f is of
bounded variation on [a, b] if, and only if, f

can be expressed as the difference of two
increasing functions.

OFi
If f is continuous on [a,b] and if f' exists
and is bounded in the interior, say |f'(x)| < A

for all x in (a, b), prove that f is of bounded
variation on [q, b].

Assume that @7 on [a, b], prove that if p’ is
finer than p, v (p,f,a)<U(p,f,a) and
L(p,f,a) 2 L(p, f,a).

Or
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(b)

(a)

(b)

(a)

(b)

(a)

If fe R(e) and fe R(B) on [a,b], prove
that fec R(Cia+C,5) on [ab] and

de(cia + C,p) = clj fdo + czf fdg .

If f is continuous on [a,b] and if & is of
bounded variation on [a,b], prove that
f € R(e) on [a,b].

Or

State and prove first mean—value theorem
for Riemann-Stieljes integrals.

State and prove Dirichlet’s test.

Or

If a series is convergent with sum S, prove
that it is also (C,1) summable with Cesaro

sum S.

Assume that f, — f uniformly on S. If each
on S. If each f, is continuous at a point C of
S, prove that the limit function f is also

continuous at C.
Or
2 1316

(b) Assume that limf, =f and limg, =g

on [a,b]. Define h(x) = jf(t)g(t)dt,

i (o) = Ifn(t)gr_(t]dt if x € [a,b], prove that

h, — h uniformly on [a, b].

SECTION B — {3 x 15 = 45 marks)

Answer any THREE questions.

Let f be of bourded variation on [a,b]. If
x € (a,b], let uv(x)=u,(a,x) and put V(a)=0.
Prove that every point of continuity of f is also a

point of continuity of v and the converse is also
true. '

Assume that C e (a,b). If two of the three in the
following integrals exists, prove that the third also

exists jfda + j‘fdc: = _Tflda :

Assume that « is of bounded variation on [a,b].
Let v(x) denote the total variation of & on [a, x] if
a<x<b and let v(a)=0. Let f be defined and
bounded on [a, b]. If f € R(a) on [a,b], prove that
f € R({v) on [a,b].
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