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Let B = B(a;r) be an n — ball in R", let 0B
denotes its boundary éB={x : |x — a| = r}and
let B =BuUBB denote its closure. Let
f=(f,....f,) be continuous on B, and

assume that all the partial dervivatives
D;f(x) exists if x € B. Assume further that

f(x) # f(a), if x € @B and that the Jacobian
determinant oJ,(x)#0 for each x in B.
Prove that f(B). the image of B and under f,
contains as n-ball with centre at f(a)

Or _ :
Assume that f =(f;,....f,) has continuous
partial derivatives D);f; on an open set in R"

and that the Jacobian determinant
J,(a) # 0 for some point a in S. Prove that
there is an n-ball B(a) on which f is one —to-
one. =

If G,, G,,.... are open subsets of [a,b] prove

that IU:’:=1 Gu{ <N" 1G]

=1

Or

If El,Eg,...'.. are measurable subsets
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@ ;
prove that U £, 1is measurable and m
=

( b E,J: lim
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Let f and g be rot negative-value function
on [a,b]. If 7,geLlab] prove that
f,g e Lla,b]. '

Or
State and prove the Schwarz inequality.

SECTION B — (8 x 156 = 45 marks)
Answer any THREE questions.
Assume that f e L(I). Prove that for each

real g lim, ., j.fl:t) sin(at + B)dt = 0. ‘
1

If g is of bounded variation on [0, ] prove
35[3{5_) sin at
s i

Let f and D, [ continuous on a rectangle
[a,b]x[c,d]. Let p and g be differentiable
on [¢,d] where pty) € [a,b] and q(y) € [a, b]
for each y ir [¢,d]. Define F by the

that lim

dt = g(0 +)..

Z—r+00

equation.
qly) -
F(y) = Jf(x,y)dx if yelc,d]. Prove that
p(x)
F'(y) exists for each in [¢,d] is given
a(y)

by F(y) = [Dyfix y)dx + f(a(y). 2)

2(2)
q'(y) - f(p(¥), 2)p' (7).
If f is differentia=le at C then prove that f
is continuous at C.
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