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mpt FIVE :
Pt FIVE questions in all. All s
: yiibols carry their usual meaning

late and prove B s F
ang e '
two hypotheses fi mi \:1}1 s Fixed Point Theorem (or the Contraction Pring iple). Pick
hy 1othes = F il e statement and sliow, with the I‘u'lp u['an!Ilp]":"- that these
Vi :—-E::“* cannot be weakened. i

\2/8‘/ : Br :

I ':l'\, rowder’s Fixed Point Theorem
J(‘ v > - ~ * et e —

5 QJ (1) = (1 [0, 1] with its usual Supnonpites M= ek 0 < 2() < 1,3
(i) F ‘\_} } and the mapping F be given by (Fx)(t) = tz(t), ¢ € [0, 1]. Show that
¢ (M) c M, (W is nou-expansive and (¢) F hus no fixed point in AL Why

H 1 7-61)

does ST e o 3
Browder’s Theorem not vield a fixed point in this case? Ty

\/3/@) State the Stone Weiersirass theorem. Also state the Weierstrass approximation
theorem for continuous function defined on an interval [a.b]. Show that the
Inifer mav be condidernd ag p spocial case nf the [ormer. i+

3 u’f = {:\- € C: |z] = 1}. Let A be the set of all functions of the form
f(e®) = Y7 c.e™ where N € N,¢, € C.0 € R. Show that A is an algebra

Lan=i)
“'E'LIC}I separates points of T and vanishes at no point of T. Using the fact that
3 J(e%dé = 0 for f € A show that there are continuous functions on
T which are not in the uniform closure of A. Why is the Stone Weierstrass
theorem not applicable here? (7
X to

ALet f: D — Y be amapping from an open subset D of a normed linear space
}Il'

a normed linear space ¥ and let z € D. When is f said to be Frechet differential
atr ?

(&) Show that the Frechet derivative, if it exists, is unique

(b) If f, g are Frechet differentiable at x show that so is f + g and (f + g)'(x)

J(x) + ¢'(z).

(c) Let f : D = Y be differentiable at x € D and Z be a normed linear space
and B : Y = Z be a bounded linear operator. Prove that B o [ is Frechet
differentiable at z and find (B o f)'(2). (143+3+3)

\/:(a) Let yp € Y where Y is a normed linear space. Define f,g: R — Y by f(t) =ty

and g(t) = (sint)yo. Compute the Frechet derivatives of [ and g. (5)

(:IE) Let X = C[0,1] with its usual sup norm and fix n € N. Select ¢, € (€
NS e i €10,1

\/l?. € C[0, 1] and set 10, 1] and

F(z) = E :E.r(!.f“‘::l i i



