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QI ) lal Showthat forcny 0 ㄑ 人 住
, XEF不行

, 忌 兵定 converges 。

(b) Showthat Ě 您是 is NOT a Fowierseriesofcnyznperiodicintegrabuhnction

Sdlla) Ideni Apply Dirichlet

Testforconvergenceofseries.Hmostthesamepnofa.inTutorial I
,Q2bitobereprodvcedbelow.tl?ecallDirichkttestlSeeeg.Bartle5Intoductionto Real Analysis

"
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9
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.
4) :

Pro_pIfthesequenasofrednmbersti.hn} satisfy

• {xnidecreasingwith ixn 二 0
.

. {

Ēynǖbonhthennǖxnynexists
。

一 四

VXEE丌行
, applythetest with Xri 卡 , yn 二 sinnx .

· 喲 ! decreasingwith 品高 市 二 0
.

o Forx= 0
,

土 丌
, Ěsinnx = 0 ; Forxxo , Ěsinnx = Iml 起州 二 Imfl !惡》

⇒ 1点 sinnxklil,裘) / S 1 .蕊一点 isbomded
,

i. Ě 你只 convergespointwiselyon 「不行
.



(b) Ideai Pwvebycontradiction using Parseval

Identity.Svpposeonthecontrary.the.ieexists 2不periodicintegrablehnctionfsvchthat

Slf ) 二 趟器

thenby Parsual Identity ,

不 敢制 二 ME 〈 心
,

Howww.fovOLXEI.2dsl.hence ĚÌ diverges .

Thisleadstowntradiction
.

Thmfore
, Ě 您是 isnotaFowierseniesofcnyzn-periodicintegrabuhnct.in

- 四

Rmk : Actually ,

thesamecondvsionholdsfortxcI.Howerer.argument.inDcannotcawythnghi 忌 前

converges.Pleaserefertoeg.ISteini Ch 3
,

Roblm I ] forthelmorediffiwltlargment .

0 Notethatby Tutrial I.QZa.tor 人 = 1
, Ě 您" isthe Fowierseriesof

芒冷 TEX〈

Oflx) = { 0 i ㄨ = 0

至 一 告
,

0 < X E 丌

0 For 人 > I
, Ě 你只 convergesmiformlyon [不不了

,

henceisthe Fowierseriesofitself



Q2) Let h R -74

beadfmctionsuhthathisofmoderatedecreeitheexistsA.MS
0

suhthatforalllxlZA.hn/zEla)ShowthathilR-4defiudbyhG)i=Ühheidx isweltdefined
,

- 丌ㄨ _ 丌5(b)ShowthathM-elsofmoderatedeweasewithlke.SN
) (a) Ideai Useassmptiontocontroltheasymptoticbehǎiowoshk

Recallthat Ühlxsēdx iswell-dfine.de 是品 Stnēdxexists

Kauhy GiterionforimpwmintegralslihlxsēdxKE
E) 泣 > 0

,

二 N > 0suhtht.tk?LN'lNnEdxKE-KGivenE7O.ChooseN
〉 A.to bedeterminedlater.tn

UKSLSN.lihlxseidxkiii-x.la = M [tǎni = Mltaiktai LKE

bychousiugNlwgeenoughsuhthattkLN.ltaik-taiLK.in
whichsuh Nexists

,

行 !上品 tailx) = 芝 < +0 cudapply Cauchy Criterion
-L

similwlyforfhlxieidxKE.using !Iiitailx) = -芝 < +0

instead.i-hhiswekdfined.ConsiderG.hn
Ehèi itsvfficestoshowthat Gt) 三 0 md Glokl

①Ghtdfhmēdxjtiilsityě

= (一iffxhyēdxtiuxntyèlBydiffeuntiationmduintegralsign )

= l-ifl-ztlieidxtin.li lsityě

= ( 4丌itltfhm.l-zintdxltin.li 18䂦圳ě (Byintegrationbypart

二 ltnthstiuxntyě = 0
lsimilninlas 1

② G.la 二祕 = 1 Ěēdx = 迎édyl Rty= 副

= I ( Byconsideing Üēdxdy)

-

'

. G 1行 = 1
,
ie.is) =ēt



不

(b) Showinghlxkēisofmoderatedecrease :

notethatxnll-le-oichooseM-I.tn
exists A > 0suhthatYMZA.FI

lll-lekM.ie/hMlE点

人 hlxlisofmoderatedewease

Showinglkēi Considergkiieiitsvfficestoshowthat
① gh) 三 0 md 20910上 I

① g 行) = 途Ühmeidxjiitnhe

= fai ffx.hu/)eidx+inlil2iHe-lBydifferentiationmduintegral sign )
= (一iffhiēdxtinlzihē khk) = -2- e

-
= - znxhlx )

= ( i 1 [ h比心啊※ hlndlēytiibi引述 Byintegrationbypart)

= ( iltfhlD.l-ztneidxltinlzihel-hisofmoderatedecre.ae)

= lkniitinlziyē 二 ○

② glo) =
^
心 = Ǘēdx = 1 ( Byconsihing Üēdxdy)

i.gl》 三 I.ie.hu) =ē



Rmk o Inla)
,themaphM-hkliscalledtheFowierTransfom.Forintegrabl.fi/R-Gsvpportedon [-1,1 ] lief三 0 outsid [ 1 . 1 ] )

forcnykEZ.GG 二 千 lk)
,i.FowierTransfomgeneralisesf-kklfD.to

non.compactly-supportedfcndallowingkctZ.UA
rgmentinlblimplies hlxneiitiēdg = Ühēdg ,

knownasthe Fowier Inversionformda
,whichactuallyholdsforgeneralhasaiont.in

uous analogve
" offlxj~IGHJEforfiI-peri.dk


