



































































































































Interchange of Limitand Continuity

Thm8.2.2 Let for A IR seq ofcontinuousfunctions

1
f A IR

Fn if onA converges uniformly

Then f is continuous on A

ie uniform limit of continuous functions is continuous

Pf for f on A

Ifn flla 0

E O 1H H 0 sit

if nett I fu 511A

seep falx fix XEA

Now if CEA then XEA

If x f c fix felt fax fate title f c

If flat fit x fitted It fit flla

42 If x face

Since fit is continuous I 81470 such that

if IX clade then If x title


















Therefore we have proved that

0 I 814 sit

if IX clade

If x 10 E

i f is continuous at C

Since CEA is arbitrary f is continuous on A

Inthiscase fedhisfulx hefix f c Life Gisfeefix

Interchange ofLimit andDerivative
as b finitenumbersThm8.2.3Let I be a bounded interval ab cab a b cab

fn I IR sef of functions

Xot I such that fnlxo converges as a too

In exists on I fi maynot be continuous

fi 9 on I fusomefunctiong misfamconvergent

Then differentiable f I IR

for 3 f on I and
suchthat I

f g heifer Gif



Remark Suice fin is notassumed to be continuous 5 maynot

integrable and hencethe FundamentalThm ofCalculus

maynot applicable

Pf Let mn EIN fin fi exist
fin for is differentiable

MeanValueThm if E I then

for f x fu fu Xo f'm fi y X Xo

for some y between Xo

where Xo is the pt such that facto converges

i.fm x falxs fmlxo ffXo fiiy ficys x xo

Ifmlx falas Ifunko fulxo fully fully XXol

fmlxo fulxo 11 fill b a

where asb are the endpts of I

Taking sup over XE I we have

115m full I IfmlXo fulxo 11 fill b a

To be cont'd


