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g © w (W A
Aunawer ALL questions, min

Choose the corroct anawer ‘ !
A0 e (v), ita mupremum noun b defined by
1. If PYisaretivement of P than

Y Al = wup
@ L)z LY fa) @ ",H "“:&I"(\‘
® U v a) O -
(p* fa) sU(PH fu ,
B Ll el O 1= g

@ UPfia)-L(Pfa)<k
Q) “f"* flvg) Where x, {aauy point of ¥
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The uniform elosure of wot of polynomiala on [a.h]
in

(W) the set of polynomiala on [o,b)

5. {f,} is uniformly bounded on E ia

(n) thero exists a finite valuod function ¢ on

E such that |f,(v) < #x) ke Byn=1,2..)
(1) empty

() there exists a numbor M auch that |£,(v) < af (@ the set of functiona on [a.b]

(xeE n= 12..) () the set of continuous fanetiona [a,0)

(¢c) there oxists a sequonce of numbor st

fn(x) <m,(xa E) n=1,23.. 8. Suppose ii:“'u =d, Tet f(v)= };r:i‘.. (-1ex )
(d) there exista a function [ such that thon ‘{f‘./(\') in
£,() > [(x) a8 n - (W) o, vey ey (I
6.  Which one of the following is true @ 1 W A
(a) Every convergont sequence contnins  n 0. The Fourier coelliciont ¢, of £ in
uniformly convergent subsequonco =y " )
M) Every member of an equicontinuous family is ) o IM“)" " ) D IM\}.. e
uniformly continuous : :
() The uniform convergence of {£,} impaira the (©) ;,l""‘ Jf(\)' MW ‘,m,‘l“‘ j/(\‘)‘"m"“
= ,. ]

uniform convergence of {f;}

(d) If [fn} ia a uniformly bounded soquence of 10, Tho vatue of T{1/2) n

continuous functions on n compact set M, (W x M Vr
then there A (‘xl‘Ht n subsequonce  which © 12 W) o
convergos pointwise on F
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PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b)-

b -b

11. (a) Prove that Ifdasjfda.
Or

(b) State and prove the fundamental theorem.

12. (a) Give an example to show that a convergent
series of continuous functions may have 2
discontinuous sum.

Or

(b) When do we say the sequence {f,} converges
uniformly on E to a function f? State and

prove a very convenient test for uniform
convergence due to weierstress.

13. (a) Let a be monotonically increasing on [a,b].
Suppose f, e R(a) on [o,b] for n=1,2,... and
suppose f, - f uniformly on [a,c]. Prove that
f € R(@)..

Or

() If K is a compact metric space, if f, e((K)
for n=1,2,3,... and if {ﬁ‘} converges uniforms
on K, prove that {f,} is equicontinuous on

K.
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17. (a) If ;* is continuous on [a,b], prove that y is

b
rectifiable and A(y)= ﬂr'(t]dt .

a

Or
(b) Suppose f,—f uniformly on E, a metric

space. Prove that %i_‘n}}‘@fu(t)=limlimf,(ﬁ)

n=a t-x

where x is a limit point of E .

18. (a) Prove that there exists a real continuous
function on the red line which is nowhere
differentiable.

Or
o) If {f,‘} is a pointwise founded sequence of

complex functions on a countable set E , prove
that {f,} has a subsequence {fn,} such that

{/nﬁ‘)}. Converges for every xe E.
19. (a) State and prove that Weierstrass theorem.

Or

(b) State and prove the Afel's theorem for
powerserviece. ’
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1. @) Define the uniform closure B of an algebra A

of 'bounded functions. Prove that B is a
uniformly closed algebra.

Or

b* -1
x

(b) Find the limit lir% (b<0).

15, (a) Prove that every nonconstant polynomial with

complex coefficients has a complex root.
Or
b) If x>0 and y>0, prove that
j/“(l -f)dt ‘%'
0
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) When do you say that [ is integrable w.r.t
a, in the Riemann sense? Prove that f ¢ R(a)
on [ab] if and only if for every £>0
there exists a partition P such that

U(p,f,a)-L(p,f,a)<Z.

Or

(b) Suppose feR(a) on [ab], m<fsM, ¢ is
continuous on [m,M] and h(x)=¢(f(x)) on
[a,b]. Prove that h e R(z) on [a,b].
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20. (a) State and prove parseval’s theorem.

Or

(b) If f is a positive function on (O,ac) such that
fle+1)=2f(x), f(1)=1 and logf is convex,
then prove that f(x)=T(x).
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