L

18.

19,

20.

Suppose f and g are defined on [a, b] and are
differentiable at a point x € [a, b]. Then show that

f+g fg and f/g are differentiable at x, and
@ (+g)@=/, (*)+g' (%);
b)  (f8)'(x) = f'()g(x) + f(x)g' (x);

© ( é j ()= ED L@ g @f@) oo

g (x)
If y' continuous on [a, b], then show that y is

b
rectifiable and A (y) = J‘ I;/’(t)l dt.

Suppose f, - f uniformly on a set E in a metric

space. Let x be a limit point of E, and suppose that
%in,? f,()=A,(n=1,2 3,..). Then prove that {A n}

converges, and lim f(¢) = lim A4 .
to>x n —ow

State and prove Parseval’s theorem.
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SECTION-A — (10 x 2 = 20 marks)

Answer ALL questions.

1.  Define open cover.
2.  Define uniform continuous.
3.  Define Taylor’s theorem.

4. Define local maximum.

5.  Write equation of Riemann-Stieltjes integrals.

6. Define refinement.

7. . Define pointwise bounded.




10.

11.

12.

13.

Define uniformly bounded.

Define analytic function.

(a)

(b)

@

(b)
(a)

~ Define the gamma function.

SECTION B — (5 x 5 = 25 marks)
Answer ALL questions.

Show that compact subsets of metric spaces
are closed. '

Or

If f is a continuous mapping of a compact
metric space X into a metric space Y then
prove that f is uniformly continuous on X.

If f is defined on [a, bland it has a local
maximum at a point x e (aq, b) and if f'(x)
exists then show that f'(x)=0.

Or
State and prove Taylor’s theorem.

Show that if fe R(a) on [a, b] if and only
if for every £>0 there exists a partition P
such that U(P, f, a)-L(P, f, a) <&

Or
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14.

15.

16.

(b)

(@)

(b)

()

(b)

b -b
Prove that ffdx sj.fdx.

State and prove Stone-Weierstrass theorem.

Or

If K is a compact metric space, if f e ¢ (K)
i e R , and if {f,} converges
uniformly on K, then prove that {f,} is
equicontinuous on K.

Prove that g (x, y) = I@rG)

F(x+y)
Or

If f is continuous (with period 27) and if
>0, then show that there is a

trigonometric polynomial P such that
IP(x) - f(x)l <¢for all real x.

SECTION C — (3 x 10 = 30 marks)

Answer any THREE questions.

If f is a continuous mapping of a compact metric

space X into a metric space Y then prove that
f(X) is compact.
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