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Ql ) Definethe Fejérkernel {Fi ETT-RL.by Fnl》 二 六 1吣+- Dml刈
,

where Dn 一点述= 管了器
"

istheDirichletkrnd.fhichadiftentomlectuen.tlby mdtiplicativeconstmt 2丌

(a) Showthatforxto
,

Fnlx) 二 六 §官譽
。

(b) Showthat { F唱 isagoodkernel.ie satisfyingthefollowingpoperties :

① En EN
,
六点Fnlxidx = 1

.

② 彐 M >0 st.vnEN
,
Sihdxs M

.
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V-so.is/Fnlxldx=0.SlXlSTSol)la)IdeaiEvahateDnadtheirsms
viageometricprogressionfomula.leta-e.tl

,
recallthatforeachl EN,
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0 0 0 0
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㵠譽2
=
旭咨

瑩=
雙

lzile-e-lsin.ir
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(b) Ideai Usethefomvhinlàtoverify 20,30 ,

① En EN
,
六点Fnlxidx = 刮到六款坳dx

= 卡 歐刮靴呦 = 卡避= I
.

② : Yn EN.lt Otx EE不们
,

Fnlx) 二 六 §官舉30
; also , 吣

=HÈII

i.

VXEETT.FI?O.HenaUFnNdx=SiFnMdx=2iiby1O,iChwsecnyM22丌
,
then VneN

,
他中㖄山 S M

.

③ Vs > 0
,showingsiizsii.SE#T:SExsT,siiIzsiif;VTxs-S,sinIssintko

⇒ sii Ìzsinl) = sii 皇

isxn.si Ìzsii 皇
,

Hena

0紐馬州山 二点iidxs 六点一点一山 = 方是器 -0

asmo.i.IS/Fnlxldx=O.SlXlSTR-.ThDirichletkemdSnDrnisN0Tagood
kernelbecavse20 doesnothold : 出品 %1Dnmldz-co.US >0

- Meanwhile
, itsāveragé 织 二六烈唱 isrbetteiinthesenseofnextquestion

,



QDLet.fi/R-Gbe2T-periodiccontimous.(a)ShowthatforanyxE[-不打
,
wehave

公器 ( f* Fnllx) : = |点 去iflx-PE.ly) dy = 扣)

where 只以 isdefinedasin QI
.

(b) Hena.showthatifinadditioncdfko.VKEZ.tn

flx) = 0 forcny XE [不打 、

Sollla) Ideai FollowingsimilarargvmentasinshowingloalconvergenceofFowierseriesoflipschitzcontinvovsfmct.io
ns.NotethatlfnE/N,Iiflx-y)Fnly)dy)-flx)=IIflx-y)Fnly)dy-IIflx)

Fnlysdy) ( By QIb.IO)

= 去ilflxytflxj Fnlysdy

i. Itsvfficestoshowthat 1点 Ülflxyrflxj Fnlyjdy 二 0 ,

Given E70.by continuityoffatx.hu exists 8>0

suhthutfwalllyKS.lflx-yrfNSE.GivenE70.by
continuityoffatx.hu exists 8>0 suhthutfwall lyk 8

,
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By Qlb , 30

applyingtos.theexistsNENsuhthatfwallnZN.SIFnlyldyc.ES
Slylt丌

t.lilflx-ytflxDE.ly) dyklilflx-yrflxDFnlyjdytllflx-yrflxDE.ly) dylS

SEIYKTIEIlflx-ytflxMFDldytflflx-ytflxNF.ly/dyS
SEIYKTIEE.%1Fiyldy-2llfll.SIE.ly/dy,whuelHlb=inHlxH.
SEIYKTIEEM+2 Hlbe lby Q Ib (21)

= E ( M +2

llfllji.VE?o,VnzN,IIlflx-y)-flxDFnly)dykElMt2lHlb).
i. 1点 Ilflxyrflxj Fnlyjdy 二 0 ,

hena n
䛓 去Iflxy) Fnlysdy = 扣)

,

(b) Ideuiapplyla)cuddefinitionofFn.Recallthatlfnc-NKXER-fflx-PE.ly) dy 二点fiflxy) (六点吣川dy
二 六Ēiiflxy) D.ly) dy = 卡意 91打比了 ( Seeeg Tutorial

I.Q3al-Olicdfl-O.lt
KED

i. Bylza)
,

扣) =㗊 去Iflxyiindy = 0
,



Rta In Qzaoneobserresthattheexplicitdefinitionof Fnplaynorole

Infactthekeyingredientsoflzalarethepopertiesofhiasagoodkernd.io
Meanwhile.tk Dirichhtkernd 你了 is NOT good , soabovecamotshow

Slf)的式器 (f* Dnllx) = 批)

forfhingcontinousonly.Actvally.tnexists 2不 periodiccontinwvsfmctionf suchthat

Slf) ( 0) diverges , henu Slf) (0 ) tfo.keeeg.ISteinich.3.sec.2.IN

Hena
,
{Fnf.is nbettithan { Dninthesensethat

lfhnhasbetterconvergenapwputythanlfhn-lsnHD.ee
QIbshowstheuniqvenesspwpertyofFowierseriesofont.inuousfmctionsi

Iftwo 2不 periodiccontinuousfmctionsf.gsatisfy Slf )三 Slg) , then 十三gi


