
Exercise sheet 16
① Let Ifn) be the sequence of functions

defined on [0 . 1] as follows :
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Draw a graph of fit) , check
that Mof(x) = 0 , but
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Also since

Ins to we get that

lin fult=0 every to

Also him (0) = loo

1 fulldt= Bot so

lin IfHdt= 0





Station : Since (ful converges uniformly on OD

we know that
,
for each ExO we have N so

that sup (fy(z)-Am)) ; zeaD) d when

k
,
mIN (the Cauchy criterion) .

Now

=n(z)-fm(z) is analytic in D and continuousm

Therefore the maximum principle tells us that

Sup(fu(z) -En(z) ; zcD) = sup(1fu(z)-full ; zeOD)

Hence Sup(/fu(z)-fm(z) ; zeD) < e when K
,
m> N

and (fn) converses uniformly on D.

⑦ Assume that (fr) and (qn) converges uniformly
on a set A

.

Shows that Cfutgu) converses

uniformly on A .

Also show that' (Engul
converges uniformly if we also assume that
(n) and (g) are uniformly bounded on A.
(Uniformly bounded if 7c such that

Sup ((fn(z)/ ; zEA) < c and suplgu(t)); ze Al
for all n

. (
T liesThis imp that Taylor series and Laurent
series can be multiplied term-by-term
inside their convergence domains and yield
Valid series&




