IX. NPEOBPA3OBAHME ®YPLE

Caedosameabro, YpasHerue COCMORHUR umeem eud
F ()= S dqQ cos gx.

Ecau 6w mot nodcmasusu emecmo Q raxynwo-wubyde
Pynxyuo om q U BNNOAHUAL UHMESPUPOBAHUS Om
g=0 8o g=c0, Mo Hawu Cbl HEXOMODYIO PYRKYUIO
om x; mpebyemcs pewiums o6pamnyo eadasy, m. €.
yemanosumes, xaxas gyHxyus om q, 6ydysu nodcma-
eaennol emecmo Q, npusedem a pasyavmame X 3a0an-
Holi ¢ynkyuu F (x), —eecoma samedamenssras sadasa,
pewerue komopod mpefyem npucmaisbH020 USHUEHUR.

JKO3E® OVPLRA

IX. 1. Npeobpasosanne dypse na & (R*) n &' (R7).
Ceepria

Tlpeo6pa3oBanue @ypbe—3TO HHCTPYMEHT, OJHHAKOBO BaXKHHMA
KaK B KJaCCHYeCKOM, TaK H B COBpDEeMEHHOM aHa/u3e. MH HauHeM
¢ TOro, 4ro ompejejuM Ipsimoe u o6parHoe npeobpa3oBanua Pypbe
Ha npocrpaHctie llIBapna & (R*) 6uctpo y6uiBatomux ¢pyHkuut us C=.

Onpedenenue. Ilycrs f € & (R"). NpeoGpasosanne Pypbe dpyHkuun f
ecTh QyHKIHSA f, 3afaBaeMas PaBEeHCTBOM

~ 1 -ix.
FO)=n [ e=r 145,

Rﬂ
n
rae x-A= 3 x;A;. O6parHoe mpeoGpasomanue ®ypre dyHKUuH [,
i=1
o6osnauaemoe [, ecth GyHRUHA

Fa) = —

5 exr f(x) dx.
Rﬂ
WUnorna Mu Gyzem mucats | = &f.

Tlockoabky Kaxkzgasa $yuknHA H3 npocrparcTBa IlIBapma Jaexur
B L*(R"), npeanAympe HHTErpaji HMEIOT CMbicH. MHorue aBTOpDH
HAaYMHAIOT ¢ o6CyXIeHHs mnpeo6Gpa3oBanus Pypre Ha L' (R?). Mm
pelllad HavaTh ¢ npocrpacrBa llIBapua mo AByM npuunHam. Bo-
uepBHX, npeoSpasoBanue Pypbe—B3aUMHO OZHO3HaUHOE OTOGpaxe-
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nwue mnpoctpadHcrBa [IlBapua Ha ce6s (reopema [X.l). 3ro cpasy
ofJieryaer nepexoi X ofGparHoMy npeoGpasoBaHuio Pypre, Koropoe,
pasymeercs, ecTh HNPOCTO oGparHoe orofpaxeHue. HHbiMH cJloBami,
Ha npocrpaHcrse [llBapna mnpsmoe u of6parHoe npeoGpasoBaHUs
dypbe MOKHO H3yuaTh efHHOOOpasHo. XoOTA BCe 3TO CHpaBejJHBO
U Ajs npeobpasoBaHusa @Pypre Ha L?(R*) (cM. Tteopemy 1X.6),
3ajare ero Ha L*®(R”) HenOCpeJACTBEHHO ¢ MOMOLIbIO MHTErpaJbHOMH
tdopMyJiel HeBO3MOXHO, TaK Kaxk ¢yHKuud u3 L2 (R?) He obGasaHb
Jexats B L!'(R”) u norpebyerca HeKOTOpLIHl Ipefe/bHEIN MepeXOn.
Bo-BTODEIX, KOJb CKOPO H3BECTHO, 49To npeofpasoBaHue PDyppe—
B3aHMHO OJXHO3HAYHOe Or paHHYeHHOe orobpaxeHue & (R?) Ha F (R7),
Jerko npojoJ/ikuTh ero Ha &' (R7). Kax pas 1o mpomo/uKeHHe ur-
paer OCHOBHYIO POJib B NIPHJIOXKEHHAX; cM. § 5, 6 1 8.

Mer 6ypemM noJip30BaThes CTaHZAPTHBEIMH MYJILTHHHIAEKCHEIMH 060-
3HAYEHHUAMH: MYJbTHHHAEKC

=<K%y 0., Oy

— 3TO 1 HeOTPHIATeJbHBIX leJ]biX YHce]. MHOXKecTBO BCeX MYJIb-
TUMHAEKCOB O6yler o6osHauaTeca J%. CumBoaml |a|, x*, D* u x?
QUpelenaOTCA CJEAYIOIHM 0oGpa3oM:

n
'“|=2}“1»
=

% Oy (<3
X*=X7"%2" ... X",

o al =l
T 0x0x3r .., 0x%n
o
2= X .

i=1
,HJIH JOKasareJqbcTBa TOro, 4ro npeo6pa303anuﬂ
o6pam51, MNoKaxeM, 4TO cOpaBefJuBa Takada

Jdemma. Oro6paxkersuss ~ U ~ ¢yTh HelpephiBHble JIHHeHHEIE OTO-
Gpaxenusa & (R?) B & (R*?). Hasee, ecqd o U §— MyJbTHHHIEKCH,
TO . — T —

((FM*D?F) (M) = D* ((— ix) [ (x)) (A). (IX.1)
Horasameascrmeo. Orobpamenue ~ , oueBHAHO, JHHelHO. [TocKoabky

A8 () = [ A (— ix)Be=hes f (x) dx =

~

H ~ B3aUMHO

Rﬂ
= 1 ! Ap=ihX o B _
T (emy g' (=)= (Dze ) (— Lx) f(x)dx=
Rfl
= &1;372 | e=iw+Dg (— ix)P  (x)) d,

Rﬂ
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3aKJAI04YaeM, 4To
[ Fla. 5= sup | A= (D%) (1) | < o (102 (62| dx < oo

nosroMy ~ mepeBogur & (R?) B & (R”) M cnpaBeiJsuBo cooTHOlle-
uue (IX.1). DBosee Toro, eciu & JOCTATOYHO BEJMKO, TaK YTO

S(l—{-x’)"‘dx<oo, TO -

W E 1 14 x3)—k .
Ple.s < s | (T | D2 (— 0P @) | de <
Rﬂ

: ( [ <1+x2)-~dx>sgp {(14+x%)*%.| Dg (— in)PF (1) ]}.

T (@n)?
Rﬂ

{TIpumensia npasuso JlefiGHHIa, JIETKO NOJy4YaeM, YTO CyLIECTBYIOT
TaKHe MYJbTHMHAEKCH ®; U B; U KOHCTaHTH ¢;, YTO

f”a ﬂ ch fuaj ﬂ/

Hrak, oro6paxeHue ~ Or paHHYEHO H, CJeJoBarTe/]bHO, [0 TeopeMe V.4,
genpepuiBHO. A orobGpakeHHsa ~ HOKasaTeJbCTBO aHaJsOrnyHo. f§

Tenepb Mbi roTOBhI HOKa3aTb TeopeMy o6pameHus Pypwe. Ilpu-
BOJMMOE JOKa3aTe/bCTBO HCNOJb3yeT MepBOHAYaJbHYIO Hiewo Pypse.

Teopema IX.7 (reopema obpamenus Pypse), IlpeobpasoBanue
dypse — uHeliHaA B3aMMHO HempeprBHaA 6uekuua & (R”) va & (R7).
OToépameHue o6parHoe K HeMy, — oOpartHoe npeoGpasoBanne dypbe,

T e f=f=f.

; x
Hoxasameavcmeo. Jlokamem, uro f=f. [lokasareqbCcTBO paBeHCTBA
f=f nmpoBoxurcs Tak xe. U3 f=f cuaemyer, uro orofpaxenne ~

CIODBEKTHBHO, & H3 [ =[—uT0 ~ HHBEKTHBHO. IlocKombKy ~u ~ —
HenpepuiBHEie oToGpaxeHus & (R?) B o (R?), mocratouHo ROKa3athb

paBeHCTBO [ =[ AnA Bcex OyHKuMil f, COEEpRXalHUXCA B IJIOTHOM
mHoxkectTBe CF (R?). Tlycres €,—xy6 B R” o6bema (2/e)* c mHeHTpoM
B Hayajle KOOpAMHAT. BrifepeM & XOCTaroyHO MaJjmiM TakK, 4Tolbl
HocuTteab [ comepakancs B C.. Tlonoxum

K¢={k € R* | kaxpoe uuclo k;/ne— 1ueJoe}.

0= 5 (4] (e

Torza
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— He YTO HHOe, Kak psajy Dypbe ana f, PaBHOMEPHO CXOAAIUHCA
134 Ce X f B cuay Henpeprisaoit nudpepenunpyeMoctH f (reopema 11.8).
TakK,

_ Ferr o n
f(x)—k?;‘ o7 (sie)™. (IX.2)

Iockoasky R”—o6benunenne Henepecexkawmuxca Ky6os o6beMma
(me)*® ¢ nenrpamMu B TOoukax M3 K., TOo npaBasa uacth (IX.2) oxa-
3piBaeTcd pHMaHOBOA CYMMOH A MHTerpana or GyHKUMH

f (k) e*x/(2z)*/2. Tlo moxasanuofi semme f (k) eike* €& (R"), Tak uro
PHMAaHOBH CYMMH CXOZATCA X Murerpany. Hrak, F=f. 1

Caedcmeune. INycry [ €& (R?). Torxna
(1ropac = |7 par
R R

Zoxasameapcmeo. DTo cJAEXCTBHE BHITEKAET CKOpEE H3 JOKa3aTess-
cTBa, 4eM u3 yrBepxkaeHHs Teopemsl 1X.l. Ecau f umeer XKoMnaxr-
HElfi HOCHMTENb, TO JAJIA XOCTaTOYHO MAaJhIX & ‘

= 3 (3] 1) ()

ke K

Flockoabky {(-é- e)"/ze"*"‘}ke X '— OPTOHODMHDOBaHHHI 6Gasuc B
e

L2(Cs), TO
1 dr = §1f (0 de=
RP Ce

- B (o)
= 2@ F @ —

[ ]

— V1T ar.
Rn

dro poxasmBaer caexcTBue af f€CP. Tak xax orobpamenme ~ u
HopMa |-, HenpepulBHM Ha &, a C§ IUIOTHO B HEM, 3TOT De3yJbTa?
cnpaseiyiuB Ha BceM . § ’
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Hpumep 1. BuuuciuM @ypbe-o06pas pyHKIMH f (x) =e~%"/2 € & (R),
rge « > 0:

1
Fo )=m
= V_l‘-’? £ @exp (——t’—itk V%)dt=

- [ [ (i) -

-At/2
e-t'dt =2 .
i’ VT“

TIpennocsenuee paBeHcmo BHITEKAeT H3 HHTErpaJbHOH dopMyAn
KOWH ¢ y4eroM SKCMOHEeHHHAJbHOrO yOHBaHHA QYHKUHH €~ BIOJb
npsMBIX, NapaJjiesibHEIX OCH X.

j;e—ax’la e~—Mxde —=

e-x’/zu

alx

OnpenesuM Tenephb npeoGpasopanue dypre Ha &’ (R?).

Onpedeaenne. Ilycrs T €S’ (R"). Toraa npeoGpasoBanue Dypne
or T, obosHauaeMoe T, ecTb oGoOweHHas QYHKUHA YMEPEHHOro
pocra, 3allaBaemas paseHcTBoM T (@)=T (9).

NpeanoJsioxum, uro h, @ €& (R”?); Torfa B cUAY NOJAPH3ALLHGH-
HOFO TOXKIECTBA H CJEJCTBHA TEOPEMH IX.1 umeeMm (k, ¢)=(h, @).

TToxcraBnas g g BMecTO A, HaxoAuM

Ts@={eMowdr={gwoxde=T,@=T, @,
r,ue TA u T, ,—o6o6wenusle GYHKIUH, COOTBETCTBYIOMME GYHKUMAM
g ¥ g COOTBETCTBEHHO. DTa BHIKJaJKa MOKAasHBaer, YTO NpeoGpaso-

BaHue Pypoe Ha &' (R") ecTh npofosKeHue npeobpa3oBaHus, onpe-
JIleneHHOro paHee Ha & (R?).

Teopesa 1X.2. [Ipeo6pasopanne @dypbe—B3aHMHO OXHO3HAYHAR
JuneiHas Ouexuus &' (R*) sa &' (R"), apaaomasncs eAHHCTBEHHEIM
cja6o HenpepuiBHBIM MNpoJOJ/DKeHHeM npeobGpasoBaHus Pypwe, 3a-
JauHoro Ha o (R®). )

& >
Hoxasameascmeo. Ecim @,— ¢, TO 10 Teopeme IX.1 (pn--»cp, Taxk
uro T (9,)— T (9) ans xamgoro T B &’ (R"). Ilosromy T (9,) —

— T (9), orkyna pumso, yto T — Henpepmsnmn nunenm.m yHKIHO-

HaxHa & (R*). ITomumo sroro, ecin T, —-+T ro T, —+T HOCKOJBKY
ua T, (cp) — T (9) caenyer, uro T, (cp) — T (9). Hrax, oro6paxesne
T+> T cnabo HenpeprBHO. .
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OcranpHbie cBOHCTBa npeofpaszoBanusl ~ HEMENJEHHO CJERYIOT U3
COOTBETCTBYIOWIMX YTBepkKIAeHHH mia  (R?) (cM. 3agauy 19 ra. V). §

Tlpunmep 2. Briuucaum @ypbe-o6pa3 NPOM3BORHOH Ae/bTa-byHKIHH
B TOoyKe bER:
8 (@) = 85 (P) =

=&, (——q)(?»)) =
- ((2n)m>§ e~ (ix) @ (x) dx =

-[(52)etrae

Hrak, dypre-obpas &, ects GyHKuHs ixe~id%/)/ Im.

BeeneM Tenepr HOBYIO Onepanuio Haz (byEKIHAMH.

Onpedenenue. Ilycrs f, gé:ﬁ"(R"). Torma ceepTkoii f u g, 06o-
3HavaeMoH f«x g, HasmBaeTcs GyHKUHA

(Frg) @)= § fly— 2 g (1) dx.
Rﬂ

CBepTKM BO3HHKAIOT BO MHOTHX CHTYauHAX (Mbl yKe (QaKTHYECKH
NoJb30BaJIECh 3TUM noHatHeM B § VIII.1 npu paccmorpenuu 3amx-
HYTHIX onepaTtopoB). B § 4 Mbl ¢ ITOMOMIBIO MHTEPNOJANHOHHEIX Teo-
peM nonyunM LP-oueHKH CBepPTKM f# g, BoipameHHble uepe3 f u g.
B sroM pasjeJie Mbl OCTaHOBUMCH Ha cBOHCTBaxX CBepTKHM KakK oToOpa-
xkeuns U3 & (R*)X&F (R?) B & (R*). Ha ocHoBe aTuX cBoiicTB Gyzer
NOKa3aHO, 4YTO CBEPTKY MOXKHO HpPONOJ/IKMTh X0 OTOO, aXKeHHA U3
' (R")X & (R*) B 0%, T. e. B 1POCTPAHCTBO NOJHHOMHAJILHO Orpa-
HHUYeHHBIX QYHKuu#i us C*. CBepTKH YaCTO BO3HHKAIOT B KOHTEKCTe
npeo6pasoBaHua dypre, Tak KakK npe )gaaosamde dypee nepeBONHT
npouspelieHHss B cBepTKH (Teopema IX.3 (b) u Teopema 1X.4(c)).

Teopexma iX.3.

(a) Adns xaxgpo#t byukuuu f € & (R*) orobpaxenne gw—>f » gus & (R)
' B & (R") HenpephIBHO.
(b) fg=(2m)-"*fug n frg=(m)fg.
(¢) daa f, g, h€ F (R") umeeM feg=gsf U fe(g«h)=(f4g)=h.
Hokazameavcnso. VcxORsi M3 NOAsIpH3aIHOHHOTO TOXKAECTBA H CJEH-

cTBus Teopemut 1X.1, HaxomnM, 9o (9, P) = (P, V) A% ¢, Y E &F (R™).
PuKcHpys HeXOoTOpoe y € R™ u NpuMeHss 3TO PAaBEHCTBO K &4 *f (x)
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u g, nonysaem (647, g) = (é4, ). Ho
(@0, gy = § e=vsf (x) g (x) dx
Rﬂ

@F, = (@ { e TRar) g 0y =
R” R"

= {fu—mzma,
Rﬂ
OTKYXa caienyer, uro fg={(2m)~"*fxg. C novompio 06paTROG mpe-
ob6pa3oBanusi Pypre 3TO yTBEepKIASHHE MOXKHO cHOPMYHPOBaTh TaK:

(2,31)"/5;‘/; =fag.

310 noxasmbiBaer, YTO CBEPTKA KaK OToOpaxKeHHe gr> f# g €CTh KOM-
MO3HUMSA CHEeAYIOWHUX onepauuii: o6paTHOro npeobpasosanus Pypee,
YMHOXKEHHs Ha (2n)™*f u npamoro npeo6pasoBanus dypee. Orciona
BHITEKAeT HEeNpPEepHBHOCTL CBEPTKH.

YTBep:kaeHHs NYHKTa (C) TpHUBHaJAbHO caexyior u3 (b). §

Jas Toro uroOn NpojoOJIXHTL orobpaxkenue C,: gr—>fxg Ha &',
HaiileM CHadajia HempepLIBHOE OTOGpaXKeHHe C;: &’ — &', Taxoe,
uro C} 1&# =C,, a 3aTeM no onpeneseHuo GyzeM cumtarh C} cBept-
Koit Ha &'.

Onpeodesenue. TlpennonioxuM, uro f €& (R#), T € &’ (R*), u nycrs
f (x) obosnauaer f(—x). Toraa ceeprka T u f, oSoamauaemas Tsf,
ecTb ofobmenHas ¢yukuusa u3 & (R*), sagaBaemas ¢opmMyIoh

(T#f(@)=T F*o)
st Bcex ¢ € (R7).

To, uro T % f €’ (R"), ciaenyer U3 HENPEPHIBHOCTH OTOGPaKeHUsS
g+—>f = g. CBONCTBa NOCTPOEHHOrO NPOJAOMKEHUS CBEPTKH DPE3IOMH-
pyer npHBOAUMas HHXKE TeopeMa.

IycTs f, obo3navaer pyukunw f, (x)=f(x—y), a f,—dyuxumo
f{y—x). B Tex cayuasx, Korja [ 3ajaercs OouYeHb AJUHHLIM BHpa-
;KenHeM (...), Mbl MHOTAa 6yzeMm mucatb (...)~ BMecTo (...).

Teopema IX.4. Ina xaxnoit f€F (R*) orobpamenue T—»>T «f
ecTb cJ1ab0 HempephlBHoe oToGpaxkenue &' (R?) B &' (R"), sapas-
0lieecss NPOZOJ/IKeHHeM CBepTKH, 3afaHHoii Ha < (R*). Kpome
TOrQ:
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(a) T f—nosuHOMHa/nbHO OTpanHuueHHas ¢yHxuus u3 C™, T. e.
T %f€0%. Ipu stou (T#f)(9)=T(f,) n
DB(T « f)=(DPT) « f =T « D#f, (1X.3)
(b) (Tef)eg=T«(f=g),
(©) (Tef)y=(2m):}7.

Hoxasameascmeo. TlockosbKy oToOpamxenne T T #f onpezneseHo
KaK CONpSKEHHOe K orpaHHueHHoMy orofpakeHHI0o U3 & B &, OHO.
aBTOMaTHYeCcKH c/1a6o HenpeprBHO. To, 4T0 OHO MPOJOJIKAET CBEPTKY,
3aJaHHyO Ha ¢, HOKa3mBaeTcs TPHBHAJbHOH 3aMEHONH NepeMeHHBIX.
CroiictBa (I1X.3), (b) u (c) cpasy xe cJeLYIOT H3 COOTBETCTBYIOIIHX
cBOiCTB cBepTKH npu T € &, a Takxe cBoficTBa cJjabofi NJIOTHOCTH &
B &' W Toro, 4ro BCe ONepaumMu: &, D8, YMHOMXKEHHe Haf H CBeprT-
Ka—CJ1a60 HenpepuHIBHEI Ha .

Ocraetcst 0Ka3aTh NepByIo uacTh nyHKTa (a). Tak xak T € &' (R7),
TO M3 TeopeMb! peryJjspHocTH (teopema V.10) cjenyer, uto cyuiecT-
BYIOT OrpaHHueHHas HenpephiBHass QyHKUHS A, LeJ0oe NOJIOXKHTEJb-
HOe r U MYyJbTHHHAEKC P, TaKue, 4TO

T (f)=§ hx) (142 (DPf) (y—x) dx.
Rn

TMockoabky DBf€ &, ToO T(fy)—-ﬁeCKOHe‘IHO InddepeHnupyeMas
¢yHguua y. 3amMeHa NepeMeHHBIX T= y— X NOKa3bIBaeT, UTO

ITE) <Al § 1+ | (D) (y—x) |dx=
Rﬂ
=ltl. § 4+ @—2) [ Df (v) |,

R" :
OTKYJa JIerKO CJeAyeT, uTo otrobpaXeHue yw>T (fy) [OJIHHOMHAJBHO
OrpaHHueHo. AHaJIOTHYHOe J0Ka3aTeJbCTBO NPOXOAMT M AJIS [1POH3-
Boaubix ¢yHruuM yw>T (). Urak, T (f,) € O%.

[MpexmosoxuM, yTo oboGuieHHass GyHkuusa S €&’ (R*) samaercs

NOJIHHOMHAJIbHO OTpPaHHYeHHOH HemnpepriBHOH ¢yHKuueld s. Torza,
no teopeMe dyo6unu, aaa ¢ € & (R®) Haxoaum

Sef)(@)=S(f+p)=
= {500 (§Fr—w o (y)dy) dx =
={({ s, (xdx) o) dy =
=S (7,)) (@), |

Tak 4To S*f=S(fy). Tlo TeopeMe perysasipHoCTH B oflleM cJyuae
T = D*S paa HegRoTOopo# S paccMarpuBaeMoro Ttuna. TakuMm obpa-
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soM, coryacHo (I1X.3),
Txf=(D*S)«f=8%D% =
=S ((D*f)) = (1) =15 (D*(f,)) =
=D*Sf)=T(f,),
yTO 3aBeplllaeT JoKasarejdbcTBo. §

Teopesa IX.5. Tlyers T€S (R") u [€ (R").Torna T € 0%

H fT (k)——(2:n) n/2T (fe- i-*), B uacTHOCTH, ectd T UMeeT KOMIAKT-
#uili HocHuTesb M QyHKOHA P € & (R”) ToXKIECTBEHHO paBHa efUHHIE
B OKpectHocTH Hocuress T, TO

T (k) = (2m)="/2 T (pe=ik-%),

Hoxasameascmeo. Tlo reopeme 1X.4 (c) u dopMyJe o6pauieHus npe-
obpazosaius Pypre umeeM [T = (2m)-"/2 fA* T'. CnaenoearenrHo,
[TE€0} n _
[T (k)= (25)="2 T (f) =
— (Qn)-—n/z T (e—ik-xf)_ |

3aMeruM, 4TO MOXKHO TaKxKe ONpPeJeJUTh CBEpPTKY 0000ImieHHOH
dyukuun T €D’ (R") ¢ dynukuuneit f€ D (R"), nonaras (T =) (y)=
=T (f,). IlokasaTe/sbCTBO, aHAJOTHYHOE IOKa3aTesbcTBy Teope-
MBI ¥ 4, nokasniBaet, uro T %[ ecrr ¢yHKuua us C~ (Ho He 06s-
3aTeJbHO NOJHHOMHAJLHO OrpaHH4YeHHasA) W 4YTO CIpaBeJJIMBO pa-
secreo (1X.3).

Msi y2ke BBE/M NOHATHE <aNNpoKcHMaTHBHOK exuumus B § VIIL L.
Tenepr namum

Onpedesenne. Tlycty j{x)—nonoxurensHass ¢yuknus us C°,
HOCHTEJNb KOTOPO# JEXHT BHYTPH eIHHHUHON cdepH C HEHTPOM

B Havyajie xoopiumar B R”, mpuuem Sj(x)dx= 1. Tlocnenomareuib-

HOCTb (YHKHHE j(x)==e""j(x/e) HasbIBaeTCs ANNPOKCUMATHBHOIA
eAHAMneH .

fIpedroacenune. Tpeanonoxum, uro T € &' (R?), u nycte j (X) —
annpokcuMaTupHas epuHunua. Torpa T = j.,— T caabo npu e—0.

Hoxasameabcmso. Ecau cpeei"(lR"), 10 (T = fe) ((p)——T(]g-ir(p) H J0-

CTaToOuYHO NoxXa3sath, 4YTO ]g-ir(p —— (@, & AJd 3TOr0o B CBOIO O4YE€pERb

ZOCTaTOYHO NOKa3aThb, 9YTO (27t)"/* ]acpi»cp Tak KaK J(A)= j(eh)
¥ j(0)=(27)-"?, TO NOC/JEROBATENLHOCTD (2n)’1/"1,,(x) cxopuTes K 1
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(paBHOMEDHO Ha KOMIIAKTHHIX MHOXECTBAaX) H DaBHOMEPHO OrpaHH-
yeHa. Anasoruuso, D*]. paBHOMepHO cxoaurcs Kk Hyawo. Orcioxa

caenyer, uro (23,5 — .

IX.2. O6nacts 3HauyeHwH npeobpaszosanus Mypse.
Knacenyeckne npoctpaHcTBa

Mbi onpenenunu npeoGpasoBanue Typre Ha & (R?) u &’ (R").
B srom pasgesne u ganee B § 1X.3 u I1X.9 MBI Hccaeayem o6Jgacrtb
3Ha4YeHRH npeob6pasoBanus dypse, xKorja 370 IpeobpasoBaHHE CYy-
JeHO Ha pa3JiHYHhle noaMHoxecrBa u3 o  (R”). IlogoGHBle 3ajpauH
O4YeHb €CTEeCTBEHHHI H HMEIOT HCTOPDHYECKHil HHTepec, HO, 4TO BaXK-
Hee,— ONMHCaHHe oGJacTH 3Ha4YeHHH mnpeo6pasoBaHHsA Dypbe OYEHb
[oJie3HO caMo 1o ce6e. B camowm jeJie, 4acro Jerko UsyduTb dyphbe-
o6pas ¢pyHKUHH K XoTeJoch OBl 3HaTh, 4TO M3 3TOr0 CJeayer AJsd
camoit QYHKIHH, HauneM ¢ msyx TeopeM, JIerKO BLITEKAIOMUX H3
nocrpoenuit § 1X.1.

Teopema IX.6 (reopema Ilnanimepesns). Ilpeo6pasoBanue Pyphe
OJHO3HA4YHO MNPOJOJIKaercs X0.yHHTapHOro oro6paxenus L2 (R") na
L2 (R#), O6parHoe mnpeo6pa3oBaHHe OAHO3HAYHO IPOJAOJKAeTCsA 110
COMNPSKEHHOrO OTOGpaXKeHHs.

Hokasameascmeo. CiaeicrBue TeopeMbl IX. 1 yTBepKJAaer, 4TO €CJH

f €& (R?), To ]lf lla -—uf[[, Tak kak & [F]=, 10 a"i"——cwp'beKTHBHaa
uH3omerpus Ha L2(R"). I

Teopema IX.7 (jiemma Pumana—JleGera). [Ipeo6pasoBanne Pypne
OJIHO3HAYHO IMPOJOJXKaeTcsd [0 OTPAaHHUEHHOIO OTOOpaXKeHUA H3
L*(R®) Bo mHOoxectBo C, (R”) HenpephBHHX ¢YHKUHH, HCYe3alo-
IMUX Ha oo.

Hoxasameascmeo. [as [ € & (R*) ussecrHo, uro f € & (R"), nostomy
f € C. (R*). Ouenka

1F b < (@m)=72| |,y

TpHBHalbHA. [lpeo6pasoBanre Pypbe sBagerca, cieloBaTesbHO,
OrpaHHYeHHLIM JHHelHHM oro6paxenueM B C _ (R”) MHoxecTBa, NJOT-
noro B L*(R"). Tlo Teopeme 06 orpaHH4eHHOM JIHHEHHOM OTOOpaKeHHH
OHO OJHO3HAYHO IIPOJOJIKAETCA A0 OrpaHHYEHHOro JHHEHHOro OTO-
6paxeHHus Bcero mpocrpaHcrBa L1(R?) B C_(R™). &

3ameTuM, 4YTO npeofipasoBannHe Pypbe mnepepoaur L (R") «B»,
a He ¢Ha» C_ (R"®) (3amaua 16).

CpoiicTBa OCHOBHHIX ()YHKUHH INO3BOJIAIOT 3aKJIOYHTh, 4TO HpO-
JoJuKeHHs npeo6pasoBanus Pypbe Ha L1 (R”) u L2 (R") cyTb CyKeHHUSA
npeo6pasoBadusa Pypne, 3agaHroro Ha &’ (R”), ogHaKo N0JI€3HO HMETH



