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Wedefine theFourier transform of f as fu I I e fixldx
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lasttime If Ff is uniformly convergent thenFfAl fixl

Butoften I Al andfix don't agreeeverywhere
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Hereeg
we see that Flat It flat so wehaveneitherpointrisenoruniformconvergence

But it lookslikesometypeof convergenceshouldhold
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which
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Weierstrass Mtest i.e FfH flat

Asa corollary wefind É E flol f n É 25 i.e É

QuestionWhatistherightkindof convergencefor functions as in ExampleA

Answer Convergence inthenormcomingfrom our innerproduct
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As a corollary we getBessel's inequality EI fuI'd lift I II fixPdx
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I i.e theFourierseriesconvergesto f in meansquare

Ingeneral wecanapproximateanyRiemannintegrable fbysuchsquarepulses whichleadsto
thefollowingresult

Theorem let f Toan e flol flat beRiemannintegrable
Then I f ÉFuel I 80 i.e EI fue flat in mean square

IWeomit theproofhere

let us mentiontwo morepropertiesoftheFourierseries Suppose f is piecewisecontino s and
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Near a discontinuity theFourierseries is 9 off This is called Gibbsphenomenon
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