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Recall fu with fu D IR Da
converges

uniformly to f D IR if

He O F NEN s t.tn 2N and AxeD If u lil fall c e

Thenindeed wehave the followingresult

Theorem

let ffulnerbe a sequence of functionswith fu D R DCR and f D R Then

a If fu f uniformly and all fu are continuous then f is continuous

b If fu f uniformly D ab forsomeactsandall fu areRiemannintegrable then

f is Riemann integrableand hisIfn If
mcoutinuouslydifferentiable

c If D Taib for someacbandall fu are C g D IR and fu f pointwise

fu g uniformly then g
is continuous and f is c with fly

Proof of b If fu f uniformly then en sup fuk fix O
XETaib

So for any new fu en e f e f ut en theseinequalitiesaremeant pointwise

I fu en EI f e If e futon

so 01 If If I 2lb alen 50 so f Riemannintegrable

If If If and I If Ifu e lb aten 80 so Ifn If O
in



Note

The theorem inparticularapplies
to.ggpIgfyg

e g if I.tn S Efu

uniformlyand all fu Riemannintegrable then É If u Éfu
Onecan show If Ifax eMu KkKx withEIMa convergent then
É fu convergesuniformly to f def pointwiseby fat E full WeierstrassMtest

1 3PowerSeries

First a quickreview on convergenceof series

let laulabe a sequence in R and su En an thepartialsumsThen

e Éan exists tinyÉ an exists
Eau converges absolutely É laul converges

Themostcommon
convergence

testsare

Comparison test Fix someNeINThen

If lawlebu Fk Nand Ibncour then Ian Cour

If au cuz Of k Nand Ian divergesthen Ian diverges
Roottest Define L limyFaul Then
If L c 1 Ian Cour I

Yanbeappliedtoany sequenceIf I 1 Ian diverges

If 2 1 the testis inconclusive



Ratiotest If limsup I a 1 then Ean Cour
K is

Integraltest let f on to.nlbeRiemannintegrable on 10b Kb 0 and

monotonicallydecreasingThen É f k exists ifandonly if Ifaldx exists

Leibnizcriterion alternatingseriestest let an20 and au monotonically

decreasingwith an 90 Then I 1 1 an converges

Examples seehomework


