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Huterpanstnie npeolpasoBanua 0606meHHLX hYHKUHKH,
Bpuukos IO. A, [IpyasHukos A. I I‘.naBHa;{ peuaxunﬂ qmsuxo-
MaTeMaTHUeCK O} Jm'repa'rypbl usg-sa «Hayka», M.,

B HacroanieM Bhinycke cepHu «CMB» paccMaTpuBaioTcsl HHTErpajibHbE
npeo6pasoBaHus B HPOCTPAHCTBAX 0606meHHbX GyHkuuil. KHura cocTouT
H3 1BYX 4acrell. B nepBoit sacTH naeTcs 0630p pasiuuHBIX METOZOB BBe-
JeHHs M CBOHCTB MHTErpaJibHbIX npeo6pasoBaHUM 000CHIEHHBIX (QYHKIMH,
a TakXe COOTBETCTBYIOMHX NPOCTPAHCTB OCHOBHHIX M OGOGHiEHHBIX $yHK-
uuit. Paccmorpens! npeo6pasoanus ®ypee, Jlangaca, MeanuHa, IaHkens,
Tankens— [lBapua, K, /, Xapau, KonropoBuua— Jlebenena, CTHATbECE,
Tunab6epra, BeilepmTpacca, Beliepinrpacca — lankeas, Bapma, I[Tyaccona—
Jlareppa, ceepTkH M ApoOHOE MHTerpupoBaHUe. JLI HEKOTOPHIX npeoGpa-
30BaHUH psA  pe3y/bTaToB (OPMYJUPYETCA TaKXKe U B MHOTOMEPHOM
cayuyae. Bropasi 4acThb KHHIM COZEPKUT TabJHIH npeoGpasoBanuit Pypee
H Jlannaca o6oGmeHHBIX GYHKIUMH MeIJICHHOrO pocTa.

, KHuura npepnasHauaeTcs MaTeMaTHkaM, (HSHKaM H cllemHaJHCTaM
- B 00JIaCTH HPUKJIAZHOH MaTeMaTHKH.
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NPEJIUCJIOBUE

Hurerpanbybie npeobpa3oBaHusi 0000ImeHHHIX GyHKIUH,
B ocoGeHHOCcTH npeobGpasoBaHus @ypbe H Jlamjaca, mpuMe-
HSIOTCA B CaMbIX Pa3J/IMYHBIX 3a/lauax MaTeMaTuueckoi dusu-
KM M TNIPHKJ3JHOH MateMaTHKH. B HacTosimiell Kuure usia-
Fal0TCs OCHOBLI TEOPHH HHTerpaJIbHEIX NIpeoGpasoBanuil 0606-
HEeHHHX QyHKUUA H NpHBoAATCA TabJHIBl NpeobpasoBaHui
®ypre u Jlansaca.

B nepeoit yacTi naercsi KpaTKuii 0630p PasJHUHBIX METO-
NOB BBENEHHS H CBOHCTB HHTerpasbHBIX IpeoGpa3oBaHuil
000061eHHbIX (YyHKIHUHA, a TaKXKe COOTBETCTBYIOMIMX MPOCT-
paHCTB OCHOBHBHIX H 0600weHHBX ¢yHKuuil. Kpome Toro,
B IIepBOH TrJaBe NpHBeACH HeGOJBMOM BCOMOraTebHEIH MaTe-
puan no GyHKIHOHAJbHOMY aHanudy. HauboJee uccnefoBaH-
HEIMH B HACTOSIIEE BPEMA ABJAIOTCS NpeobpasoBanus Pypoe,
Jlanynaca, MeyuHa u [ankessi; UM U B 3TO# KHHTe yaeJsieTcs
HauGosbiliee BHUMaHue, PaccMOTpeHBI Takke 1peoGpa3oBaHus
[uns6epra, Ctunteeca, K, I, Befiepmrpacca, Xapau, Befiep-
mrpacca—Iankensi, Bapma, Ilyaccona—Jlareppa, apo6uoe
MHTerpupoBanne. B Kuure cdopMmysvipoBaHbl CBOACTBA Tuiai-
KOCTH M aHaJHTHYHOCTH, €AHHCTBEHHOCTH peobpasoBaHuil,
NpuBe/ieHb! pasyuyHbie GopMyJEl obpalieHus, GoOpMyJLl mpe-
o0pa3oBaHus Omeparmuii H, AJsl HEKOTOPHIX NpeobGpa3oBaHMi,
acHMNToTHUecKHe (HOPMYJILL.

Hua HekotopeIx nmpeo6pas3oBaHufi Psii pe3yJsbTaToB (HoOP-
MyJIHpyeTcsl Tak:xke H B MHOroMepHOM ciaydyae, Teopusi MHO-
FOMEpHEIX HHTerpaibHBIX TNpeoGpasoBaHull  0GOGIEHHBIX
yHKIHA MOXPOGHO M3JIOXKeHa B MoHOrpadguu Biagumuposa
[13]. TIpeoGpasoBamusi, cBi3aHHEE C OPTOTOHAJLHLIMH Pas3-
JIOXKEHHSIMH, H3YUaloTCsl B KHUre 3emansina [15].

Bropas yacTb cofepuT Tabauub npeobpaszopanuii Oypbe
H Jlamnaca ofo6menHnix (YHKuMH u3 npoctp aHcrBa
(o60Gwennsle hyHKuMH MepneHHOro pocta). Yactb dopmy.,
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BOLUEJIINX B TaGJHIK Ipeo6pasoBaHuii Pypbe, nyGiukyercs
BIEPBHLIE; HEKOTOPLIEe GOPMYJIBl B MepepaGoTaHHOM BH/IE B3STH
u3 kauru JlaByana [3]. Ta6umuer npeoGpasoBanuii Jlamsaca
coflepxkat HanboJsiee 4acTo BcTpeyatomHecst 0606ueHHble Y HK-
IIMH; COOTBETCTBYIOmKE (OPMYJIBI HApAAY CO MHOTHMH Jpy-
TUMH cojiepxkaTca B Kuure JlaByana [1].

O6obmennble GYHKINH, /7 KOTOPBIX NpPHBEIEHs! MPeol-
pasoBanusa @ypbe u Jlansaca, HMEOT KOHEYHOE HJIH CUeT-
Hoe uMCJO ocobemmocTedl Buma thln”t., |t|*Inm|t],
|#[*1n™ |t |sgnt, rae A— moGoe KOMIIEKCHOE UHCIO, @ 1 —
HaTypaJ/IbHOe YHCJIO HJIH HyJb, a TaKXe OCOGEHHOCTH THIIA
8-dynkmun. Caenyer nofuepkHyTh, UT0 0606ImEeHHbIE HYHKIHE

t2"Inmty, |¢t]-"lnm|¢|, |¢|""1n™|¢|sgnt He sBASIOTCH
3HAYEHHSIMH YKasaHHBIX BHIIIe OOGOOUIEHHBIX GYHKIHHA TIpH
A=—1, —2, ... . OTHOCHTEJBHO ONpefeJIeHHH HCI0/Ib3ye-

MbIX OOOOWICHHEIX GYHKIMA cM., Hanpumep, KHHTH Buaanu-
mupoBa [14], I'enmbdanma u llunoBa [2], 3emansana [1],
JlaByana [1], JI. IllIBapua [1] (a Takxe cnpaBoYHHK «(DYHK-
nuoHaNbHHB aHaau3s, «Haykas, M., 1972).

B cnpaBouHnke cozepxkaTcid TakKke Mpeo6pasoBaHUs
®ypbe HEKOTOPBIX OGOOUICHHBIX (YHKIHH, IIPEICTABHMBIX
B BHUJe NpefejoB QyHKIHHA, aHAJUTHYECKHX B BEPXHEH MOJy-
TIJIOCKOCTH o :

f (x+10) =yEbe (x+1y).

JIs HeKoTOphIX mpeo6pasoBaHHU AAIOTCA NBa BHIPaXeHUS:
B Bufie f(x+i0) u uepes ¢(pyHKIMH YKa3aHHOr'O BHIIIE THIA.
Kpome Toro, mpusefeHb mnpeofpasoBaHus Ajsl psifoB ¢ 6-
GyHKUMAMH.

Tatauam GopMyJs NpefiiecTBYeT nepeueHb 0GO3HAYEHHH
cnenyaJbHeIX (GYyHKOHMA H HEKOTOPBIX HNOCTOAHHEIX.

Bufinvorpagus, NoMeleHHAss B KOHIE KHHTH, CONEPMKHT
JOCTAaTOUYHO OOLUMPHBIA CTHCOK MOHOrpaduii U KYDHAJILHBIX
cTaTefl, NOCBALIEHHEIX HHTETpaJbHEIM TPeobpa3oBaHUuaM 0606-
IIEHHHX (PYHKIHH.



OCHOBbI TEOPUHU

TJTABA I
‘BBEAEHHE

§ 1. Hekortoprie noHATHUS (YHKUHOHAJBHOTO aHAJAM3A

1. Tlycte 9°— i mHefiHoe NPOCTPAHCTBO C TOMOJIOTHEH,
IIOPOXKJIEHHOM CUETHBIM CeMeliCTBOM NOJTYHOPM {7V, }5_,. OKpecT-
HocTh (uap) Q ajemeHTa Y € ¥° B 3TOH TONOJIOTHH OIpe-
JesisieTCsl CJIEAYIOLHM 06pasoM: ecyid {y}i, — Joboe Hemy-
CTOe MOAMHOXKECTBO {V;}fo M €,, &, ..., &,—IPOH3BOJIbHbIE
TOJIOXKHTENbHEIE YHCIA, TO Q={Q:y, (¢—YP)<e; i=1,
2, ..., n}. B ToM ciyuae, Korga Bce MOJyHOPMBI ofpamia-
I0TC B HYJIb OJHOBPEMEHHO JIHIIb Ha HYJIEBOM 3JEeMeHTe
npocTpaHcTBa 9°, ceMeHCTBO {y.}f.o Ha3blBaeTcs CUETHOM
MYyJIbTHHOPMOH, - @ %?-—CUeTHO-MY/JIbTHHOPMHPOBAHHEIM IIpO-
CTPaHCTBOM.

[ycts  {7°,}5—1—10C/IE0BATENIBHOCTD CYETHO-MYJIBTH-
HOPMHDOBAaHHEIX MNPOCTPAHCTB C TOMNOJIOTHAMH T,, NPHYEM
¥, = 9°, © ¥° ... U NpH JIOGOM /M TONOJIOTHSA T, CHJIb-
Hee TOIIOJIOTHH, NMOPOXKAEHHOH B ¥7°, TomoJioruedl T,,, (370,
B YaCTHOCTH, O3HauaeT, YTO H3 CXOAUMOCTH IIOCJeOBATENb-
HOCTH B 97, BHITEKAaeT €€ CXOAUMOCTb B 972,.,). Ilycts

-]
PP = Ul 9°,, CXOIUMOCTL B ¥? onpejensiercd Kak CXOJAM-
e
MOCTb B OJJHOM M3 IpocTpaHctB ¥?,,. IlpocTpancTtBo %° Hashl-
BaeTcsl CUeTHHIM 06belHHeHHeM TPOCTpaHCcTB. Eciiu npH mmobom
m TOMNOJIOTHSI T, COBNajaerT C TOMOJIOTHEH, MOPOXKIEeHHOH
B 97?, TomosiorHefl %,,,,  TO ¥° Ha3LIBaercsl CTPOr'HMM CUeT-
HBIM 0OBeJHHEHHEM NPOCTPAHCTB.

" 2. MHOXecTBO BceX HeNpephIBHBIX JHHEHHHX (YHKIHO-
HaJIOB Ha CYeTHO-MYJBbTHHOPMHPOBAaHHOM IPOCTPaHCTBE %7
Ha3HBaeTcsl IPOCTPAHCTBOM, COnpAaieHHoim (LyasbHEIM) P2,
H obo3Hauaercs yepes ¥?'.
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Ecnn 9° = U 9?,—cCueTHOE OGBEeNMHEHHe CYETHO-MYJIb-

m=1

THHOPMHPOBAHHLIX IIPOCTPAHCTB, TO QPYHKIMOHAJ HA3bIB:eTCH
HeNpPEepLIBHEIM Ha %°, ec/H OH HeNpepuHlBeH Ha KaxkJOM
Y2, m=1,2 .. MHOKecTBO Beex HelpephLIBHBIX JIHHEH-
HBIX (bym(unorlanos Ha ¥° HasblBaeTCsl IIPOCTPaHCTBOM,
CONPSIKEHHBIM 7, 0 0603HayaeTcs uepe3d ¥°'. s GyHKIHO-
HaJOB MBI 6yJZeM HCIosb30BaTh oGo3HaueHue <f, ¢>, Tae
fEV', 9 €P°.

3. Ilycts U m 9°—cueTHG-MYJIbTHHOPMHPOBAHHLIE TPO-
CTPAHCTBa MJIM CYeTHHe OO6BeJUHEHHS CUETHO-MYJbTHHOPMH-
POBaHHHIX NPOCTPAHCTB. Ecin A—uHeliHHH HemnpepuIBHBIN
onepartop, orobpaxawmomui U B ¥°, TO conpAscerHbil onepa-
mop A’ Ha conpmerHom IIpOCTpaHCTBe ¥?' onpegensercs
tdopmyioH

A'f, 9>=<f, Ag), (1)

rie f€EY” u ¢ €U. Dro paseHcTBO onpenensier A'f Kak
dynkuuonas Ha U; omepatop A’ JuHeeH M HeNpephIBeH.

Ecnu npu ykasaweeiX U u 9? omepatop A 3afaer uso-
Mmopchusm (T. e. JHHeHHOe B3aHMMHO OJHO3HAYHOE M B3aHMHO
HenpephiBHOE oTo6paxeHHe) U Ha P°, TO CONPSKEHHBIH
onmepatop A’ onpepensier H3omopdpuaM ¥°’ ma U’

Bosee noapobHoe H3oKeHHe GYHKIHOHAIBHOTO aHAMH3a,
npUcrocobJieHHOe IJis W3YYeHHS Pas3/IHUHBIX HHTErPalbHBIX
npeo6pasoBa}mﬁ 0600IeHHBIX GYHKIHHA, UYHTaTeNlb MOXeT
HaiiTh B kHHre 3eMaHsHa [15].

4. TIycTb ] —OTKPHITOE MHOXECTBO B 71-MEDHOM BellleCT~
BEHHOM (KOMHJIeKCHOM) eBKJHJ0BOM npocrpaHctBe R™(C7).
Jlio6oe snunefiHoe mpocTpaHcTBO 9 ([), cocTosllee M3 OMpe-
JeNeHHHX Ha | KOMIUIEKCHOSHAYHHIX (QYHKIHA H CHaGXKeH-
HOe TONoJIorHell, Ha KOTOPOM paccMaTpUBAaIOTCH (GYHKIHO-
HaJIBl, MBI 6YJIeM HasHIBATb N pOCIMPAHCINBOM OCHOBHbLX (YHKYUl
HJIH OCHOBHBIM npocmpancmeom Ha I,

Obobwennoll pynxyued (na I) HasbiBaeTcsi JI06OH Hermpe-
PHIBHHIf JTMHEAHBIH (QYHKIHOHAN Ha JIOOOM OCHOBHOM IIpO-
crpancTte ¥°(I); APYTHMH CJIOBaMmH, f—o6o6meHHaH tbyHK-
uua (Ha I), ecomu fEP (I).

5. HekxoTtopue 0603HayeHH 4. Ec.zm A=B 1o

A
onpeaeneHuio, T0 O6ylem mucate A= B. Ina mo6oi - Tou-
KH t=(ty 1ty ..., t,)ER® uncio |¢| onpenensiercs
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dbopMyJIol

A
V|12 VEFBF.. .
Ecnu £, T€R?, to 3anuchk ¢ <7 (1< T) osHauaer, uTO
t;<wv;(t;<<7;) npu Bcex i=l]1,2,...,n Ecum z€C?

tER”, T0 zZt=2z,l;+2,t,+ ... +2,t,. CoBoKynHOCTE k=

=(ky, Ry, ..., R,) HasHBaercsl IeabiM YHCIOM B R”, ecuu

Bce k;—meanle uyucaa (i=1,2, ..., n). Ecin k—mneorpu-

naTesqbHOe Lesoe yucao U3 R”, To |k|=k, +R,+ ...}k, 1

Rithst ... +k,

Py
C 0t 'Oty .0t

n

B HEKOTODBIX CIyYasx Gymer ymoTpeGasAThCs OGO3HAUEHHE
DF, ecnn oueBHAHO, 10 KAKOMY apryMeHTy IIPOBOAMTCH Aub-

depenuupobanue. Ecnu ¢, m € R®, to lf”'=lfr1”l t;"’. . .t:’:".

" Obbinotl HasmBaeTcss JI06asi (QYHKIMA, ONpefeJeHHas
B R” wmu C" c o6nactelo 3Hauenuit B R wiu C!. Tlyers
obbiynast Gynkuus f(¢) ompeseseHa M HelmpepuiBHAa Ha HEKO-
TOpOM OTKpHITOM MHOXectBe Q < R". Hocumeaem (supp f)
yuruun f HasmBaeTcs 3aMblKaHHe B Q MHOXeCTBAa TOUEK,
B KOTODBIX [ (f)5=0. 'oBopaT, uto 0GoGmenHast (GyHKIUA
€97 (I) obpamaerca B HyJ» B OTKPHITOM MHOMECTBe 2,
ecn <f, >=0 pans Bcex ocHoBHBIX (yHKmME ¢ € F?(]),
HOCHTeJIH KOTOPHIX cozepxarcst B Q. Tlycre Q,— naun6osn-
llee OTKpPHITOE MHOXKECTBO, B KOTopom f={0. Mpoxecrso
I’\Q; nasbiBaeTCs HOCHTesNeM OGOGIIEHHOH YHKIHH [ u
o6osnauaercs suppf. Ecim suppfc= A<, To rosopsr,
410 O6oCuieHHas QYHKuUs cocpenoTouena Ha A. Ecsu MHO-
XKecTBO A orpapuueHo, T0 0606ieHHas (OYHKIUS HasbiBaeTcs
punumnoti (1 0606WEHHON BYHKIMeR ¢ KOMIIAKTHHIM HOCH-
TeJeM).

Iycte I=R'. T0oBOPSIT, YTO HOCHTENb OGLIUHOH MJIH
o6oCwennolt Gynkuuu f(t) ozpanu4en ciesa (cnpasa), ecau
CymecTByeT Takoe uHca10 T, — oo < Ty << 00, uto f(#)=0
npu ¢ <7, (cooTBeTCTBEHHO HpH ¢ > T')). :

Iycte g(f)—obbunan dynkuus ma [, takas, 4tQ AJS
Bcex ¢ € 9?(I) unrerpan

§g<t> @ (¢) dt
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CylecTBYeT ' B cMuiciie JleGera H ompejelsieT HelpepLIBHBIA
dyukuuonan Ha %°(I). OGoGuieHnas q)ym{mm g, ompeje-
JIeHHas PaBEHCTBOM

<g,q>>28g<t)'q>(t>dt, sEPU), @

Ha3LIBACTCA pezyrsproll 0C0OWeHHOH (yHKuueA B P (I).

Hycre U u 9°—npa suuefigblXx NMPOCTPAHCTBA C  TOIIO-
JIOTHSIMH T; H T, COOTBETCTBeHHO, IpuueM U < #°. Ecim us
CXOJAMMOCTH JII000H MOC/IeN0BaTeNIbHOCTH {Pytvay = U B TOIO-
JIOTHH T; BBITEKAeT ee CXOAHMOCTb B TOIOJIOTHH T, TO TOBO-
PAT, UTO CIIPaBelJIUBO 840%ceHue U — 97°.

6. IlpoctpaucrBa Dy, D, Dk, D’. Tlyers K —kom-
MakKTHoe (T. €. OrpaHHuYeHHOE H 3aMKHyToe) MHOXKeCTBO B R”.
I pocmpancmeo ocrosweix  yrkyull D= @Dy (R™) cocrout
H3 BCeX KOMILIEKCHO3HAuHBIX OecKOHeuHO nuddepeHnupye-.
MbIX GyHKUME @ (1), obpamaromxcs B HyJs BHe K. Tormo-
JIOTHH B ZD; BBOIMTCS C IIOMOHIBIO CUETHOTO ceMeHCTBa IOJY-
HOPM {Vi}{%t —0» THE

(@) = sip| Dro ()], oHEDy, (3)
t gR" ' .

-k—moGoe HeOTpHUATENbHOE IeJOe YHCIO H3 R*.
Mycrs {K,,}m-1—NOC/HEN0BATENBHOCT TaKHX KOMIIAKT-
'HBIX MHOXeCTB B R", uTO

KicK,cKsyc... u Ri= QlK,,,.

[ pocmparicmso ocrostbix pynkyutl D = & (R") onpenensercs
KaK 'CTporoe C4eTHOe OObelHHeHHe MPOCTPAHCTB Dk, T- €.

&= U @Km OHO COCTOHT S Beex (HHUTHHIX GECKOHEUHO

nmbtbepenunpyemmx dbyHKuMil .

HpOCTpaHCTBa, CONpsXeHHHEe Dy U D, 0603Haqalorca
uepes Dk U 9’ coorBeTcTBeHHO. O606LIEHHbE QYHKIIHH H3
3THX TNIPOCTPAHCTB YacTO HA3HBAIOT pacnpedeieHusmu.

CrpykTypa o6o6meBnbx GYHKIHHA H3 Dk,
Kaxnasn o6o6meHHaH byHRUUA [ € Dy NpencTaBIsAeTCA B BUJE

f (&)= D"F (1), (4)



§ 1. HEKOTOPHIE NMOHATHS ®VHKIIHOHAJL HOTO AHAJNIHBA 13

rie F (f)—mnéupepnBHas ¢ysrmus Ha K, m-—HeoTpHua-
TeJbHOE IIeJIOE YHCI0 H3 R”.
Crpykrypa 06006meHHHX q)yHKunn s @’.
Kaxnas o6oGuiennas GyHkuus f € &' npencrapiaserca B BHJe
6eCKOHEUHOH CYMMBI

f= 3 DenFa () )

TIe M ¥ p,— HEOTPHI[aTe/bHEIE mesble uucia u3 R, F, (1) —
HenpeprIBHbIE G YHKIUH C KOMITAKTHEIMH HOCHTENISIMH, YAQISIO-
L[MMHCA OT HayaJa KOODAMHAT NPH |m|-— oo H cojepxa-
IUMHCA B IIPOM3BOJILHOH OKPECTHOCTH HOCHTe s f.
Crpykrypa GUHHTHHX 0600 EeHHHX QYHK-
uuit us @’. Kaxnas d¢unurgas oGobuwienHass (yHKIHUA
[ € &' npencraBisieTcs B BHJE
N<ow»

Fiy= 3 D), ®)

rne F (t)——HenpemeHbIe (GYHKIHH, COCPEIOTOYEHHBIE B IIPO-
H3BOJIbHOA OKDECTHOCTH HOCHTeN s f, m-—HEOTpHIlaTeJbHble
neJnle yucaa u3 R". )
. Jlio6as obobuiennas GyHKuus fe@’ COCPefloTOYeHHAas
B TOYKe f,, HUMeeT BHA

N<w»

Fh= mzlzoamD'"«S (t—1,), Y]

TJe fm-—HeOTPHIATENbHEIE Le/iHe Yncaa us R”, a a,— 1o-
CTOSIHHEIE.

7. TIlycrs @, —mnopnpocrparctBo 9 (R'), cocrosimiee us
byukiuit, cocpenoToueHHelx Ha [0, oo0). O603HauuM uepes
8D} CcOmpSIXKEHHOE eMy NPOCTP aHCTEO. OHo cocrout H3 0606-
IWEHHBX QYHKIMHA fEé’D (RY), cocpenorouenHux Ha [0, o0).
HonnpOCTpaHCTBo @2’ (RY), cocrosiiee U3 0GOBLIEHHBIX b YHK-
M, HOCHTeJH KOTODHIX OrpaHHuYeHH cJleBa (crpaBa), OyjeT
o6o3HauaTbCcsl HHXe uepes Py (PDi); cM. m. 5.

8. [IplocrpancrBa & (R*) u &’ (R"). Ilpoctpancrso
OCHOBHBIX PYHKIHA ¢ =d¢f (R") COCTOMT M3 KOMILJIEKCHO-
3HayHblX OeCKOHewHO JAupdepeHnupyeMux ¢(ysHruui o (¢),
OnpeJie/IeHHHIX B R" H YIOBJIETBOPSAIOUINX HePaBeHCTBaM

Ve & (P) —Sup {1+t | D*o (B) |} < 00 ®

npu JMoGoM Bbl60pe HeOTpHua’l‘eJIthIX ueaAblx yucea meER
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H RER". Tonmonorusi B & mopoxnaercs cueTHHIM CeMEHCT-
BOM TIOJIYHOPM {7V, phm, |k 1=0-

M3 cdopmyset (8) cnenyer, uto ¢yHKuusa ¢ () €S yOmi-
BaeT OhICTpee JoOO cremeBH |f|~' mpu |f|-— oo; ImO3TOMY
IOPOCTPAHCTBO & 4acTO HA3bIBAIOT MPOCTPAHCTBOM Obicmpo
yboisarouux Geckoneuno auddepenuupyemnx ¢yukmui. Ilpo-
€TPAaHCTBO, COmpsiKeHHOe o, oGo3Hauaercsi uepes ',

Crpykrypa oGoGuennnx GyHruui us &’
) JI}oéaﬂ o6obmennasn ¢yukuusa f € npepcrapiasercsa B BUJE,
: [ (t)=D*F (1), ©
rle K — HeoTpHIaTebHOE Ieoe uucao U3 R" u F (#)— nempe-
pHIBHasl QyHKUHUA MeNJEHHOrO (He Bhbllle CTENIEHHOrO) pocTa.
IlpocrpancTBo ' wacTO Ha3HIBAIOT IIPOCTPAHCTBOM 0600UiEH-
Hblx pyrKkyull medaeHHoeo pocma.

O6o3nauuM uepe3 o, NMPOCTPAHCTBO OCHOBHBIX (QyHKIHI,
cocrosimee U3 Geckoneuno audbepennupyeMux GyHKIMi ¢ (1),
t €[0, o), OeicTpo yObBalomMX npH ¢ — - oco. CompsKen-
HOe eMy IIPOCTPAHCTBO o) COCTOHUT H3 OGOOIEHHBIX (YyHK-
nuil f () €L’ (RY), Koropre obpamanTcs B Hyab 1npu ¢ < 05
TakuM o6pasom, &, =& (R') N D,.

9. llpocrpanctea & (R") u & (R"). Ilpocrpancrso
OCHOBHHIX GVHKIHA & =& (R") coCTOMUT H3 BCeX KOMILIEKC-
HO3HauHLIX GecKoHeuHo AubdepeHnupyeMblX QyHKIuK Ha R”.
ConpsixkenHoe eMmy mpocTpaHcTBo & =& (R") cocTouT
U3 BCeX (PUHUTHBIX OGOGIEHHHX GYHKIHM.

OGoapauuM uepe3 &, MPOCTPAHCTBO OCHOBHBIX (YHKIMHI,
Geckoneuno muddepenmupyempix Ha [0, oo). CompsKeHHOe
eMy TIpOCTPaHCTBO OGo3Hauaercst uepe3 &; NMPH 3ToM &L=
=& (RN Ds. . . . "

10. Iipoctpanctea Z(R*) u 2. (R"). IMpocrpancrso
0CHOBHEIX GyHKUMH Z = Z (R") COCTOHT H3 BCeX UeNBIX (yHK-
IHH ¢ (f), YAOBJETBOPSIOUIMX HEPABEHCTBAM .

S _/Eat‘llmrtl-l
A o ’ 1
Gk, m (@) =sup (|Re t|™|Dke (t) e - )<oo (10)

tec” ‘

IPH JIOGKIX HEOTPHIATeJbHBIX NEJBX YHcaax m, K€ R";
IIOCTOSIHHEE a; 3aBHCAT oT ¢ (f). Tomosorus B Z MOPOX-
JAeTCS CYETHEIM CeMEACTBOM IOJYHOPM {Ts, )i 1, | m 1=0- COMIPSI-
*eHHOoe mpocTpaHcTBO 3 = Z' (R™) mHOI/la HasbIBalOT IPOCT-
PARCTBON yabmpapacnpedesenud,
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'§ 2. OcuoBHbIe cnocoObl BBEACHHS
HHTerpadbHblX npeobpasoBanuil ofoOumieHHBX (yHKUMA

Hnrerpanbusie npeoGpasoBandsl 0GOOLIEHHBIX GYHKIHH
MOTYT OBITb OIIpejieJieHbl CJENYIOUMMH CTIOCO0aMH.

1. CrpouTcsi NMPOCTPaHCTBO OCHOBHLX (GyHKIME U, cpenu
3JIeMEHTOB KOTOPOro cojepxurcs siapo N (x, {) paccmaTpu-
BaeMoro mnpeo6pasoBaus A. Hurerpanbnoe mnpeo6pasoba-
nue Af mo6oit o6o6mennoi dyukuun f (¢) €U’ onpenensercs
Kak 3HaueHHe QyHKIMOHaJa [ HAa OCHOBHOH QyHKuHH N (¥, ?):

A[f (O] (x)=<F, N (x, 1)>. (11)
2. CrpouTcsl NMPOCTPAHCTBO OCHOBHEIX (GYHKIUHA ¥°, B KO-
TOPOM OIpefie/ieHO OObIYHOe (KJacCHUECKOe) WHTerpajbHOe

npeoGpasoBanve A, oToOpaxamomee %° Ha HEKOTOPOe MO~
cTpaHcTBO ocHOBHEIX (yukmuii %°. Ha ocHoBe paBeHncTBa
KAf, o>=<f, Ao>, Q€T [€W”, (12)
BBOAHUTCA omepatop A’, compsKeHHH omeparopy A H OTO-
6paxaromuit npocrpanctBo %7’ Ha ¥?. TeMm caMBIM paBeH-
ctBo (12) ompenensier uuHrterpanbHoe mnpeo6pasoBanue A’f

Jo6oil o600iieHHol dyHKUMH [ € P,
3. PaccmarpuBaeMoe mpeoOpasoBanHe BbIpaKaeTcs yepes

Ipyroe HHTerpalbHOe iIpeo6GpasoBaHHEe, KOTOPOE OIIPefiesIeHO
ISl TIPOCTPAHCTB O6OCIIEHHHIX (GYHKIHMHA. '



I'IABA 2
MPEOBPA30BAHUE ®YPBE

§ 1. Bsepenue

IIpeo6pasoBanne D ypre OGHUHBIX GYHKIHH f(.t), té R,
06/1a/|AI0HX HEKOTOPEIMH JONIOJIHHTE/IbHLIMHE CBOHCTBAMH (Ha-
npumep, f(¢) € L, (R")), onpenensiercs dhopmymnok '

Fx)= § f(tyeistat. (13)
R® .

PasnuusniM crioco6aM BBeACHHS TIpeoOpasoBanyg dypee
B Pa3HEIX POCTPAHCTBAX OCOOMWEHHBIX QYHKIMHA # yeenenoBa-
HHIO €r0 CBOJCTB NOCBALIEHA OCWNPHAs JHTEPATYDa (cMm. A Ho-
cuK, Mukycunckuit u Cukopckuii [1], Apcak [1], Bpemepman
[1], Bpemepman u Jiopau [1], Bragumupos |3, 13, 14], Tesb-
dann v lunos [1—3], Norrunrep [1], xoyue [2], anespmi
[1], 3emansn [1, 5, 15], Huno [1], Kapmuxasas [1], Ko-
peBaap [2], JlaByam [3], Jlafitxmun [1], Maptuuo Tpes
[1], Muxycunckuit [1], Yupny [1, 2], JI. lIBapy [1], IIu-
noB [1], Spnefin [3], Spennpaiic [2]).

B pa6Gorax AnTocuka, Mukycunckoro H CHKOpekoro [1]
Kpauymaca [1], Marymy [1], Muxycunckoro [1], Temmiia
[1] u Yecrona [1] nano onpenesienre npeo6pasoBanyg @ypbe
0606meHHBIX OYHKIMA B PaMKax CeKeeHYUuaAbHOL meopuu
MUKyCHHCKOTO.

B crareax Kapmuxasna [2] u Yom6pora [1] naercs
ONpeiesicHUE KOHe4Ho20 npecdpasosanus Pypee 00obyennpix
hyHKIHHA,

IlpeoGpasoBanusi @ypre 0dHOpodHbIX 0GOOIIEH K byHK-
nui paccmaTtpuBaiuck I'ennbangom n lInnosbiM [1], Top-
aunrom [1], Kyppexowm [1] u Jlemyanom [1].

Cesisb mnoBesieHHsl npeobpasoBanus Pyphe O CBojeTpamu
HocHTeNsl OGOCMICHHOA (GYHKIHMH HCC/IEN0BANACh B pagorax
Botee [1, 2] 1 Hocrana [1]. \
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Kpucrencey, Meii6o u Tlayabcen [1] u Domun [1]
pacemoTpenu npeoGpasoBanne Pypne o6obweHHBX GyHKIHE
OECKOHEUHOTO YMC/a IePEMEHHbIX .

Pa6otet Bpecrepca [1], JlaByama [2], MapkoBa [l] u
®umepa [1] mocBsens! BLIYHCIEHHIO peoOpasoBanuil Pypbe
HEeKOTODHIX KOHKDETHhIX OGOOUIeHHBIX (QYHKIHH.

Pan pabor xacaetcd McciefOBaHUsl 1peoGpa’oBaHHUSA
dypre B crenuajJbHEX IPOCTPAHCTBAX 06OGIEHHBX QYHKIUA
(eMm. Anbbpuxt m Mycuask [1], Bepencreitn u Jocran [1],
Bragumupos [13], Kapmuxasae [1], Kyuepa [1], Mycunsak
[1], Pympe [1], XaskaBa [1]. simarara [1] moctpoms mpo-
CTPaHCTBO OGOOLIeHHHX (YHKuUHA, comepxKamee ' U HH-
BapHaHTHOE OTHOCHUTEJLHO IpeofpasoBaHud Dyphbe.

Burefix [1] u Munron [2] u3yuauu CHHYC- H KOCHHYC-
npeo6pasoBanusl Pypbe 0GOOLEHHEIX QYHKIHHA.

HccsienoBanuio acumnmonuieckux céoticms mpeobpasoba-
Hus @ypbe 0600neHHbIX QYHKIHUA MOCBALEHE paboTs! b phiy-
KoBa [1, 2], BprukoBa u lllupoxosa [1, 2], Jxoynca [2, 3],
JlpoxxuHoBa u 3aBbsnoBa [1], 3aBbsnosa [1], Manrana [1],
Muirona [1, 2], Cmupuosa [1], @. Weapua [1].

§ 2. NpeoGpasosaune Pypre B &' (R")

B mpocrpancree o’ (R") mpeoGpasoBanue Pypbe GBUIO
BBeneno JI. IlIeapuem [1]. TlpeoGpasoBanne @ypne (13) sB-
JsieTcsi aBTOMOP(U3MOM MPOCTPAHCTBA OCHOBHBIX GYHKIHH
& =& (R"). Tlostomy MoxHO chopMysHpPOBaTh CJeRYyIolee
oIIpeseseH e,

I peoGpasosanue Pypse F[f] o6o6mennof yuknuu f € &’
OTIpesieNIsieTCs] PaBEHCTBOM

CFIfl 9> = <f, Flols, 9€&. (14)

Ono 3anaer aBTOMOp(H3M NPOCTPaHCTBA O6GOCLIEHHHIX (yHK-
muit &', Ousa obyskomi f(¢) € L, (R") sto mpeoGpasoBanHe
coBnagnaer c (13). 4

Omnpenenum nas f(f) € &' onepanuio

F1[f (0] = e FU (— D (15)

OHa TakXe sfBJseTcs aBTOMOMH3MOM &’ M 3afaeT mpeobpa-
3oBanue, obpatHoe F:

F2[F[fli=f, F[F[fli=f, fe&.
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HOas dysxuuf f(¢) €L, (R*) dopmyna (15) gpunumaer BuA
F [l = S F(tyeistat, (16)
OTMeTHM TakiKe pPaBEHCTBO

FIF[f ()11 =@n)"f (—2).

Ecmu fe&’, T0 npeoépasoBaHne dypbe o6o6meHHoﬁ
¢bynxuuu f npencraBuMoO B BHAe

_ FIf1(x)=<F (®), n(t)e**, (17)
rae M (f)—mobass ¢yHKuua u3 9, paBHaA elUHHLe B OK-

pectHocTH HocHTens f. Ilpu sTom F[f](x)—uenaa ¢pyukuus x,
U CywiecTBYIOT Takue umuesaa C,=20, m=0, urto

| DEF[F1 ()| < Ce (1 +] 2 )7, (18)
rie k—moGoe HeoTpUIaTeJbHOE MEJoe YHciIo U3 Re,
Ilpeo6pasosanune onepanufi. [lycte f(£), g(¥) €-
€S, k=(k;, ks, ..., B,)ER" U Cc—XKOMIJIEKCHOE YHCJIO,
Torna

1) FI(t)* f]=D*F [f}; (19)
2) F[DH] = (— ix)F [f}; (20)
3)  Ff(t—t)]=e~F[f]; @1)
8) F[ettsof] = Ff] (6 + %) (22)
5) Flfet)] =5 FIf1(£). c#0; (23)
6) FIf ()xg®]=FIf1(:)xFlgl @), (24)

vae f (£) X g (v)—npamoe npousBe/ieHHe 0600 eH HBIX GYHKIHH;
7y ecin fE€S" u g€E’, TO cCBepTKA [#g NMPHHALIEKHUT

F u _ .
- Fifsl=FIfIFlgl. (@5
Onpenenenue npeo6pa303amm Qypbe B DaMKax cexeex--
yuaavbHo2o nodxoda MoxHO HaitH y Muxycunckoro [1] u
B KHHre AHrocHka, MukycuHckoro u Cukopckoro [1].
OrMeruM B 3aK/MOYeHHe 3TONO NYHKTA, YTO CYIIECTBYIOT
Takke JApyrue Gopmer onpeiesieHHs npeobpasoBanua Pyphe
(cM., nampumep, 3emansau [1]):

a) F_lo®]= (oetat, oer, 6
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<P, q>> <f, F-[o]>, [e&F; (27)

6) F_To(t)]= Scp(t) citdt, gEL,  (28)
<FIf], F- [tP]>=2ﬂ<f. Q(—1tp, e (29

B)  Flo (t)]‘é j syedt, ¢e€F, (30)
<Ffl, F[(P]> ot 9>, fE€F @31

) Foxlo ()]= Scp(t) Pustdt, GEF,  (32)
Funlfl, FaxloD=<f, 9>, € (33)

. § 3. MpeoBpasosanne Pypbe B D’ (R?) u Z' (R").

B mpocrpanctBax @' =D’ (R") u & =2Z' (R") npeob-
pasoBaHHe Q@ypbe Obwio BBefeHO ['esnbdamnoM u llnnoBEIM
{1—3]. Ilpeo6pasoBanue O ypbe ABAALTCA H30MOPPUIMOM PO~
CTpaHCTBa 9 Ha IpocTpaHCcTBO Z. I1pu sToM byHKIuA @(f) € D
ofpauiaerci B Hysab BHe mnapauienendnena {i:]¢;|<a,

(=1,2, ..., n} TOra U TOJLKO TOTAA, KOTAA ee npeo6pa—
30BaHHe CIJypbe F[q](z)—uenas ¢yHKuHs nmepeMeHHOH z =
= X +-iy, yAOBJeTBOPSAIOLIAS HePaBeHCTBAM

|2 F (0] (2) | < Cpetaba st +0,7, (34)

AJg  Jmo6oro HEOTpPII_laTeJ'leOI‘O eJIoTOo yncaa k€ R® U He-
KoTopeix C;, 2= 0.

IIpeoGpasosarue Dypve '06061eHHOH q)ym(upm [€D
OHpEILeJIHETCH q)opmynon

<F(%) [f1, ¥ = <f Fly>, vez. (35)
[peo6pasoBanne Oypbe fABJIsAeTCH U3OMOphUIMOM &' Ha Z'.

Huneke (%) yxasmBaeT, 49T0 1peoGpasoBaHue ~ O PefesIeHO
Ha Z

Beegem eme oxaHo npeoGpasoBaHue:

FHIL WG Fb, ves  @9)
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M peobpasosarue Pypoe o506mennoil Gynkypun g € ' onpe-
AeJfAeTCsl PaBeHCTBOM

LA
<Figp)lgl, ©>=<g, FloD, 0€D. (37)

Hunexc (2) ykasuBaer, 4To npeofpasoBaHHe OIIPEAETEHO .
Ha 9. '

Beeem Takxe mpeo6pasopanse

A
<Fbylgl e>=<g F'[ob, o€®. (39

ChpaBej/IHBEl CefyiOLHe COOTHOMIEHHS:
1) ecin €', 10

Figpy [F i) [ = F g [Fg 1l = 5 (39)
2) eciu g€Z', 10
FoFia) lell=F g Fig)lell=¢ (40)

(cM. Bpemepman [1]). Magekch (9D) u (3) ofbiyHO omyc-
KaioT.

Ins npeo6pasopannit @ypbe 06061eHHEIX QYHKIME clIpa-
BeJUIUBEL popmyas npeobpasosanus onepayul (19)—(24).
Ecmu fe®' u geé’, 10

Fifsg]l=FI[f]Flgl]. (41)

Ecin o6o6uiennas ¢pynkuus f€ @' obpamaercd B HYJb
BHe obGmactH {¢:|¢;|<a;, i=1,2, ..., n}, TO ee mpeoGpa-
soBanve Pypoe F[f]|(2), z=x-+iy, ecTb Henafd QyHKIHSA
l-ro mopsigka uw THOA @; NO IEepeMeHHOR 2;, NMpHYEM JJIS
HEKOTOPOro IeJIoro MOJIOXHTeNbHOro uucia N u Jmo6oro
& >0 uMeeT MecTo HepaBeHCTBO

Ly

F[f] (x+iy) | QC,;(I +|xl)Ne(a‘+g)_ Wal+. . +(a,+8) lyn|’;e:,:: (42)

tie C.—nocrosunasi. OGpaTHoe yTBepXJeHHe (TeopeMa
Tlssin— Bunepa — IlIapua)frakKe BepHO.

Crpaba [1] npeaioxus ciepyiouee onpeieseHue npeob-
pasosarus Pypve | € D' (R):

FsIf12 limUe-st (£) (43)
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B cie D, ™e omepatop U, onpeneneH ¢opMmyJoii

U1, o ey pia)> = cnesnef (ut), 0 (b 01>,
(Pv "‘l’ E @ (Rl)'

Cnesnniii [1] BBenu mpeoGpasosanne dypbe
Ux 0600mEHHLIX QYHKIHI B paMKaX CeKBeH-
H,

Temmn u 3
bvicmpo pacmy
HaJbHOH T€Opy

§ 4. dApyrue onpegeneHus

1. MoxHo o

. He be HEKOTOPBIX
KIACCOB 060Gy, PEASIHTH npeoGpasosanue Pyp p

conpsukennoro HBIX QYHKUWH, He 00pallasCh K MOHATHIO
JLnst TaKkoro o, ePaTOPa B CONPSIKEHHOM MPOCTPAHCTBE.
Iee HPOCTpaHQpeIleJIeHHﬂ Heo6X0UMO, YTOOLI COOTBETCTBYIO-
WHIO ei%t OAHQTBO OCHOBHBIX (YHKUHH COJlepIKalIo (pyHK-
Spnedin [3]. Oy M3 BO3MOXHBHIX ONpeJeJeHHH MPHUHALJICKUT
HEIX yHKua PACCMOTPEJ B KauecTBe NPOCTPAHCTBA OCHOB-
KOMILJIEKCHO3Hg IOpocTpaHCTBO 93, KOTOPOE COCTOMUT M3 Beex
uufl Ha R”, op HBIX GECKOHeUHO JuXpepeHIHpYeMbIX (yHK-
Tomonorus B PannyeHHbIX BMecTe CO BCeMH MPOH3BOAHLIMH.
HOH CXOIU/IMOCTJ OﬂpeﬂeﬂuﬂeTCﬂ KaK TOMNOJIOTHSI OrpaHHyeH-
U PaBHOMEPHO; GYHKIHA H BceX UX NMPOM3BOAHLIX HA R”
cTBe B R". @YHKCXOILH_MOCTH Ha JI060M KOMHAKTHOM MHOXKe-
3TOMY 15 JTiog, AT e npuHajjexuT B npu mobom x. [lo-
HOTO IIpOCTpaHQOH 0000LIEeHHOH GYHKUUH [ (f) U3 compsixkeH-
TBa 7B’ cylmecTByeT BHpaXeHHE

Fx)=<f (@), eixty, (44)
gz;c;gﬁuﬂ f}z?)s MBaercs Anpeo6pa306auuem Dypoe 06obwerHol
" CrpaBeanuBL  BJIOKEHUS
)

~B—& U —>B —PD.
2, Q606

Teopus OGOGL&IEHHoe npeo6pasosanue Pypbe.
AOKEHa B KHH§HH°F° npeobpasopanus Pypbe noapo6GHO H3-
CBOHCTBA. ¢ Bpemepmana [1]. Tlpusenem ero ocHoBHLIE
Bblmréygzngggd\HenpemeHax YHKUMSA MeLIEHHOTO (1. e. He
IpeoGpazosany o) pocra mpu [£]— oo, t € R*. O606menHoe

¢ Oypre F,g dyurumu g(f) ompenensercs
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paBeHCTBOM

[ Sg(t) eztdt npu Im 2 >0,
0

[Fogl(2)= ; " (45)
l — Sg(t)e‘z‘dt npu Im 2<0.

®ynkuua [F,g](2) ananutuyna npu Im 2550.

© Tlyers f(§) €&’ (RY). Torna [ npeacrasasercd B BHAE

f=g'™ (), g (t)— HenpeprBHast GYHKIHSA MEJNEHHOrO pocTa,
O606wenroe npeobpasosanue Dypee F,f 0060061eHHOH

tpyHKupm [ ESL (RY) onpene.nxe’rcx paBEHCTBOM

. [F.f1(d= (— iz)” [F.g] (2). (46)
Mycre f €&’ (R) u F[f]—npeobpasosanue Pypbe 0606-
wenHol. pyHKuuu [ B cmeice (14). Toraa

Hﬂ—hmﬂﬂﬂu+w%{nﬂu—k» (47)

B CMBICTE CXOAMMOCTH B TpocTpaHCTBe of (RY).

§ 5. AcUMAOTOTHYECKHE cbopmy.nu
Tlycts f(t) €S (RY), x€R', s=(5, 83 --., S,) ER",
st=s5,t,—8,t;— ...—S,t, U NpU PUKCUPOBAHHOM S (DYhK-
LHH - tpk(x, 5), k=l,2, 3,... 06pasyroT acHMITOTHYECKYIO
MOCAENOBATEBHOCTD. NPH X—> 400, T.€. Yy (X, §) =
=0 (Y, (x, 8)), x— J-00, e k=1, 2, 3,.
®dyukuusa [ (f) e"‘s‘ _MMeeT TpH X — —l—oo pas.nomenue

f(t) g%t~ 2 Cy (¢, 8)bg (x,5), (48)
rae. C, (¢, S)Ea?"’i‘lpﬂ Bcex k—l 2,38,..., ecau

<F(tye, <P(t)>~2<0k(t S) @ (1> (%, 9, x— + o0 (49)

s BCeX cp(t)EJ’ (CM Bpeiukos [1]).
ACHMITOTHUECKHE Pas3NOKeHUA B OLHOMeEp-

HoM cayuae. EciuR*=R',s,=1us;=8=...=5,=0,

TO MMEIOT MeCTO CJIEAYIOUME aCUMITOTUIECKUE Pa3JIoKeHHs, 1)

L Ilpn x — +oo Bo Bcex dopmysax cienyer GpaTh BepXHHH 3HaK
{(+ wm —), a npp x —— oo —HHKHHA 3HaK. CoorHomeHne r (x)~0
(r—t ) oanauaer, uTo | x [#r (x) —0 mpu mobom m = 0.
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‘0O6o6mennasn
dyakuusg f(t)

AcuMnToTHUeCKO® pasAcxkenue f. (1) & npe x —> £ ®

6 (1)

(¢ F o™

(¢ & 0

0 (9

[,
A#—1,—3,.

|t|’-égh}‘,

A —2,—4, ..

{-m

It I—i\m—]:

-}

) Ch(—ixy=kod 1)

(50)
o . w2

v . 1
25 | x [-A-1 zo I‘i‘—k—n)nl = 37 ®  6h

1o - (52)
® :!:i ~n+1) ’
x|t 3 LAEALR) (r:l-*l—:vlj—?)- A ¥ (1) (53)
n=0 ) s
: © (A+n+1)
Einsdd P—(iﬁﬁ—?ﬂ U e ) 64)
’ n=0
& =F(n
12171 Y, 3 | ) g 1 (5)
n=0 St
x P(4A
—9sin %I”I"'“E ._(n_li|#j:ﬂ B 6(n> @
n=0 (56)
B C® | (n=1)
_2cosk_;;|x|'h‘lz I‘(rlll-*l—i:l.'*'—n) S ‘5(")(1)
n=0 (57)
m-~1 "
(58)

‘ii (m'—l)l 2 m-llxl""'l kikﬁ(k)(t)
k=

2(“'1)”‘2 Ckmxsm-h,h i[l-{-—;—-{- '+n—l+

+1 () |ow ()~ lnlx |80 O

' w‘ i" _
._2‘ — bt )(t)} (59)

n=0
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O@obmenHas
dyaxnasa f (£)

; ixt S
AcnmitroTnueckoe pasnoxenue f (£) e HpH X —> £ @

[¢]|-22sgnt

(t F 0)*x
X1n® (¢ F i0)

(= 10) X
XlIn (t x 10)

Alnmi,

nmys_

[#*1nm | ¢)

AE—1,—3,..

2m-~1

2:;,:2?;1 2 CE o xtm—1-kj k{[l+_;_+.._+
m+r' (1)]5(k> (t)—1In|x | 8% () —

>k

n=0

6(n+h) (t)} (60)

m
2u|x|—h—12 Cfnlnm—hlx‘lx
k=0 -

= [ Pim o 1
= ()
Xn:o dik F(—},—n) nl|x 2 8™ (1) (61)
0 62

m .
_|x|—b—12 Cfnlnm-kulx

k=0

{(A—n+1)

© p )
;T{P(l-{—h-{—n)e 2 nl[x[" & )

(63)

m
Ix[-k—lz CE Inm~k|x|x
k=0

% d i(7»+n— 1) ™
Z_‘ —7{ I (14+A+n) e 3 }nl| i 8@
) | (64)

4!"'"“2 Ch Inm =] x | X

XL Y {F(1+?~+n)sm } ATTET 3 () (65)

n=0
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dgm‘g:“f"a’; " AcEMNTOTHuECKOe PasnoXenme f (f) e npA X ~> & ®
‘e n
[t inmtisgnt | 2| %A1 Y] Colnm-k]x|x
A'?f:—2, —4, Y ] k=0
N d* i An
XY, S {r it cos B Lo ) @9

n=0

’

AcuMnrToTHueckHe pasnoxennﬁ B n-MepHoM CaYy-
Ay,
qyae. I'ch'rb F@ESL (R™), t”—tl—ta-— .—t3, 83 =S],-—Sg—

A
.—sh, sDy=8,Dy,—s,Dp,— .. -—spDy , (1= =D} — D} — —D;

I/lmelo'r MECTO CJIeYIOHIHE AaCHMIITOTHYECKHE pa3/IoKeHHs (cu CMHPHOB
(1] mpr x—>+ co.

O6o6mennas.
dyrkuus f(¢)

ACHMOTOTHYECKOS paauoxenne./f ) eutx HpH X —> +©

(#* + io)*,
§s2#£0

(#* + ioy*
§2=0

1 __Fi:u (n—‘1)' n
3 n+2A o 2
L) € 2 X x3h+n x
' n
x+ +k) Ak
{s® F i0)
XZ D X
X((O=2ixsDy)*8 (1, ta, ..., t,) (67)
’ e:Ft:u(r;— 1)2“'%“% 1
r'(—4) l.+1
. x' 2
in/.- n
® = (A.+—+ k)
P) 2 n
XZ e : 1 daaht 5+ 1y

X8 (fh—as1) 8 (13— aisy). . .8 (ta—atsn)}  (68)
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O6o6mennas
dymxnas f (2)

istx '
AcHMTITQTRYECKOE pasioxkenne. f (£)e NpAE X —> + ®

(—# + 0>
s2#£0

(—# £ i0)*
§2=0

8 () (t3);
§2#£0

8 (£t (19}
§?=0

sgn () 9%
s2#£0

n
ﬂT 22&*{-“- 111 (A_*_ l)

2 k ay—A z k
2 ® (—1)*0(Ls)(8?) "3 !
gZh+nt1 3 T (—1)*0(Ls1) ( )+ 2 N

T (— n+2h i :
h e k=qk1r<+§—k+1)xsk
,:x([j—2istt)k6(t), (69)

n I
g : (e g-r-n)f
X

W oy x’-+"/ 2" k! (2x)F
,LI

n n
At — —
22

A+ ‘ .
x[1* {(s:‘tl—w) 2 §¢t—s1 Sztx)}(m)

27\4+n X

n W L

o (_l)kr(?”+’2f+k) (—s? Filsy) 3
Xk—O K o ks

B ' ><(D—2isti)‘5(f) ()

X

n n_
-1 3~ 12k+ 2

{s| ®° I‘(k-{—l) 7;,+n/2><
i l)he (.h+—+h> ﬂlsqgns, .
. . X
— . & \ (2x)*
ka{ (sl 1z‘ )M'_*'k_ I]]‘S (tz—s Sttl) (72)
m"” sgns g*h+rp A+ l) Ry X

© <—1)'c (s*)'“"‘ v

AsomT (—7«.—«-k———+l)

x—x; (O—2ixsD)* 8 (1) (73)

X
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dggo,‘gl:nf ?tﬂ) AcumMirrorHueckoe passoxenne f () eiﬂx npne x 1—+ + o
N A+%— 1 -%'-—1
sga.(t) (EDF gns2 n r+1)
" §2=0 . ) +T
o t(relon) X
e B 2 2 .
XY, X
k=0
—_—Tk _ —_
><(2 v 0% (7't l0) Hﬁ(l‘z sTisity)
, ‘ (74)
sgn (#) 6(#) | 0, ectn n=4-+42p, p=0, l, 2, ... (75)
s2#£0 )
s -k _L
L2 © g & (sp) (s9)* 2
¢ in 2 on-2 ) (_l) + %
k=0 RIT (2;%—k) xn+3k-2
X (3 —2ixsDy)% 8 (¢) B ocrambubix cryuasx (76)
%—1 %—a ® i(n/a—k—l)—
sgn (t,) 8 (¢2) Sgn s n 2 Z e
§*=0 R ' 3] (2x)*
) xa ‘ k=0
. n E
X[J* {(sfltl—io)"/’+h‘” II 8 Gr—si'sits)  (77)
. . I=3
(t’)-l 0, EQJ!K n=412p, p=o! LZ... (78)
82 T’é o ' .
n
n . (sg)l——;—k
S (—1p-2 N
=ar (2—%—/;) xtn+2h=3
x([j—2ix:sDt)k6 (¢) B ocramuumx cayuasx  (79)
g 2_a T ® (——h)
2)y—1
& sl “; Z—n (w
N 2 k=9
x
1 Lih—s n 1
X[ 1% { (s 'ty — i0) 2 I8¢ —st'st)  (80)
I=2 .
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OGoGmennan
dyuxuua f ()

istx
AcuMnToTRYECKOE pasfoxkenue [ (f) e npy X — + ®

o
- 827#0

@
§2=0

n
r{a2 k)
L (g
'x2h+nk kl
k=0

2
—D(A}1)27+20g2 X

cos —"2’—‘ (8975 * 1 (—1)* qos mh (s7) A5
x hs —x
Y ‘
X(O—2ixsDy)® 6 () (81)

n

. ——1 ' o
2 2
—Isll-12 K P(A’-*—l) Z 1 X
T el £ 7l 20"

X
i
e

F 3 n 3\
n e‘iT ("'T*k) (8;1t1)1.+—'§-+k— 1>>-<
+

wla

(h—1+k> ' n
2 (g;ltl)k+T+k—1+

x]] 8 (11—311\-‘#1}} (82)
=2




TJABA 3
MPEOBPA3OBAHUSA JIATJIACA U MEJIJIMHA

§ 1. Beenenne

IIpasocmoponnee, aegocmoporree u 0sycnoportee npeod-
pasosanus Jlanasaca obeynoli ¢ynkuuu f(f) onpepeasiorcs
dopmyJaaMu

Fr(p) = f(nyeridt,
T
| g |
Fip)= { f(ye-rta, (83)

-}

Fp)=§ fnye-ridt

-

COOTBETCTBEHHO; 3fech — o0 < T < oo. CyliecTByoT pas-
JHYHBIE Croco6Gbl pacnpocTpaHeHHs 3THX mnpeoOpas’oBaHUil
Ha o06o6ieHHble GyHKRUUU. IlepBeIM BBea npeobpasosarue
Jlanaaca o6o6wennbix ¢ynkuuit JI. lIBapn [2], KoTopwift
HCO/b30BaJ NpH 3TOoM mnpeo6pasoBande Pypre. JIpyrod
crmoco6, OCHOBAHHBI Ha BKJIIOUEHHH QYHKIHM e~7' B yucso
OCHOBHBIX, NpHHannexuT 3emanany [l—4, 15]. Tlonxozm
[lIgapna u 3eMaHsAHa MORPOOGHO PaccCMOTPeHbl HHXKe.
Ucuxapa [1] npepsnoxun onpepenenue npeobpaszosanus
Janaaca, ¢akTAYecKH COBmMajawllee ¢ npeobpa3oBaHUeM
®ypbe d MpHMeHUMOe KO BceM 000GLIeHHBIM GYHKIHAM H3 9D

LIf1(2) 2 F[e=#F (1)] (), (84)

rie €D, D, umn D u Flevf(t)] € &', ‘
Eme omum crnoco® BeeneHus npeobpasopanus Jlamnaca
npunaanexuT Mapunecky u Tymopy [1]: ecnu f €2, To
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npecbpasoeanue Jlanaaca o6o6ueHHON GYyHKUHH [ ompene-
Jgerca paBeHCTBOM ,

, A
10 ompeze/icHHe SKBHBAJIEHTHO onpefeneHuio Mcuxaps (cM.
Tynop [1, 2]).

Cpexd KHHT,H XKYPHaJbHBIX cTaTeHl, MOCBALIEHHBIX (MOJ-
"HOCTBIO HJIH YacTHYHO) mnpeobGpasoBaHHio Jlamsiaca 06061eH-
HBIX OYHKUMHA, cjaefyeT OTMeTHTh pa6othl bBenemerro [l],
Baagumuposa [1—13], I'apuupa u MyncTtepa [1], I'xoma [1],
IxoyHnca [2], 3emansua [14], Komom6o u JlaByana |[l],
HMcuxapsr |2], Kopesaapa [1], Kyuepn [2], Kymepa [I],
JlaByana [1], Jleonapma [1], Jlusepmana [1], Jluonca [1],
Muasnepa [1|, Heiimapka [1]|, Cyopua |1, 2], Yecrona [1],
Yupuy [3], WMeapmeuxont [1]. Acumnmomuueckue ceoticmea
npeo6pasosanuil Jlansaca o606meHHEIX QYHKIHHA H3YyUaJUuCh
B pabGotax JlaByaHa [1, 4, 5] u Muarona [1].

§ 2. [IpaBocToponnee npeoGpasosanue Jlannaca

1. Ilpasocmoporree npeobpasceanue Jlanaaca onpepens-.
erca AjaA MOAXoaAwux OObMHBIX ¢yHKuHH [ (f) dopmysoi
Lif0]={ feridt, (86)
T
rge T — HEKOTOpOe ‘HefCTBHTENbHOE TUCHO.
-2, Oguo u3 06006lieHHE NPaBOCTOPOHHETO MpeoGpasoBa-
Hug Jlamnaca BbiTeKaeT H3 OnpeResieHHA JBYCTOPOHHEro
npeoGpasoBanua Jlamjaca 0606wmeHHEIX QyHKuui B &' (R"),
npuHagiexaumero JI. [Msapny [2].
Mycts f(f) €Dy (1. e. f(t) €D' U HOCHTeaB [ Orpanu-

weH cneBa) n yel,={y: e ¥(t) €S’} Illpeobpasosarue
Janasaca (unu Dypee—Jlanraca) 0006ueHHOR GYHKUHH
[ (t) € Dr onpemensieTcs PaBEHCTBOM

LIEOI@SFef O], z=xtiy, yeTs 87)
“Ecau f(t)—oObunas ¢yHKEUsA, 006jafanmas mpaBocTo-

poHHHM mpeo6pasoBanueM Jlansaca f(p) B o6BIgHOM: CMBIC-
Jae (86), to ; o . L ‘
Fle~vf ()] (x) = (g—ix): (88)
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OTHOCHTEILHO AaNbHeAIUX CBOACTB cM. M. 3 § 4 U ykasaH-
HYIO TaM JIHTEPaTypy.

3. Hpyro# crnoco6 BBemeHUs npasocmponﬂero npeo6pa-'
3oBaHus Jlanyaca 0606LIeHHBIX QYHKIHA NP UHALENHT 3eMma-
sy [3, 15].

[ycte f(f) € Dr u cywmecrsyer RefiCTBUTENLHOE THCJIO
Po» BJSL KOTOpOTO e~Pef(t) €F'.

Ipasocmopontee npecbpasosanue Jlanaaca 0606LEeHHOR
¢yukuun f(t) € Dr-onpenensiercs Gopmyioi

LIF (]2 e 2f (), A (B)e--p13, Rep >p, (89)

rie A(f)€C®, &(t)=1 B okpecTHocTH Hocutens f(f) u
AM()=0 npu ¢t <T—1. IlpaBag uyacTb HMeeT CMbICJ, IO-
CKONIBKY A (t) e~(r=rat € . Oopmyny (89) MOXHO 3amucaTh
B BHJE

L[f (t)] <f (t), ePt>. (90)

Ipeo6pasoBanue Jlamsaca (89) ompeneasercsi Ana BceX
KOMILVIEKCHEIX ~ 3HAUeHHH p, YHZOBJIETBOPSIOUHX YCJIOBHIO
Rep > p,. HauGosbiuas ‘HUXHAA TpaHb O; 3SHAUEHHH p,,
IS KOTOPHIX e~Pef(t) €', nasuiBaerca abeyuccoll cxodu-
MOCMU, a TOJYIVIOCKOCTL “Re p > 0,—ob61acmer0 uau noay-
naockocmoro  cxodumocmu HpaBOCTOpOHHeFO npeo6pasoBaHUs
Jlanmaca L [f(¢)]. Ot™eruM, yto onpegmenenve (89) He 3aBu-
CHT ot BLIGOpa P, (Py > O;) U A () C yKa3aHHBIMH CBOHCTBaMH :

4 Ecau f (f) —s0KanbHO uHTerpupyeMast Gyukuus, f (&) =
an t<T u [(t)eP* €L, (T, o) mas Bcex Rep > o, TO
f (t) nopoxnaer pesysapHyo oﬁoﬁm,ermyro dyHnkuuio B 9Dp,
npeoGpasopanue fJlamnaca. kotopo#i cosnagaer ¢ (86) mpu
Rep>o.

EnuHcTBeHnHOCTb. Eciu o06o6uieHuble (yHKUHH f,
g € D nomyckawr npeobpasopanne Jlamnaca u L{f]=L [g]
Ha HEKOTOPOH BepTHKAaJbHOH JHHHH p = p, - i, Jdexamed
B mepecedenun obJacTedl CXOAUMOCTH, TO f=g..

Anmaautuunocts. Ilycte f€@Di nonycxae'r peo6-
pasopanue Jlannaca. Toraa L[f(¢)]=F (p)—aﬂannmqecxaa
¢yHkuns B 06JacTH CXORMMOCTH Rep >0, u

DEF (p) =<f (t), Die™">=<f (1), (—t)te=r>  (91)
npu Rep > o4 : S
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I[Ipeo6pasoBanne onepaunnfi. Ecau f(f) €Dy
pomyckaeT mnpeoOpasoBanue Jlanmaca (90) u L{f ({)]=F (p)
npa Rep >a;, T0

Litf )]=(=1)tF® (p), Rep>oay, | (92)
LI} ()]=p*F (p), - Rep > o, (93)
L{f (t—7)]=e"7*F (p), Rep >0y, 919
Lie-=f (t)]=F (p+a), Rep >0, —Rea, (95)
Llfa]=5F(2),  Rep>as,  (96)

Te R —IT0JI0OXHTeBbHOE 1eJ10€ YHCIO, ¢ — KOMILUIEKCHOE, @—
RBeHCTBHTe/IbHOE MOJIOXHTeJbHOE YHCJIO.

IlpexcTaBieHne MHDOCpPeNCTBOM TMNpaBOCTO-
poHHero npeo6pasoBanua Jlanamaca. ag Toro
uTo6bl dhyuKnuA F (p) 6bia npeobpasoBanueM Jlansaca 0606-
meHHOA GYHKUHK [ (f) € D' c HOCHTesieM, COCPeXOTOYEHHBIM
cupaBa OT TOykH {=7T, HeoOOXOAHMO H JOCTAaTOYHO, YTOOLI
OHa Obl1a aHaJHTHYHA B MOJYIJIOCKOCTH Rep == p, U ymos-
JIETBOPAJIA YCJOBHIO

|F(p)|<e-RerTQ(|p]), Rep:>p,, (97)

rre Q(}p|)—mHonHHOM OTHOCHTEJBHO | p|.
Ilpeo6pasopanue Jlannaca CBepTKPI IMycts
f, g €Dy monyckawT npeobpasoBanue Jlanjaca u

L[f]:F(p)r Rep>0'f1
L[g]=G(p), Rep>a,

- Torza cBepTka [#*g € @Dk TakXKe HONyCcKaeT npeobpas3oBa-
Hue Jlannaca H

L[f+gl=F ())G(p), Rep>max (o, 0). (98)

4. Eme ofnH crnoco6 BBeNeHHd NPaBOCTOPOHHEro mpeol-
pasoBaHuA Jlansaca 0606IeHHbLIX (YHKUHUH, TaKXKe NIpUHAX-
JeXaiui 3eMaHAHy, COCTOHT B caepymwoueM [15].

[Ipocmpancmea ocrosubix Pyuxyuil £, u Z(w). Ilycrs
@— (UKCHPOBaHHOE JeHCTBUTEJbHOe uHcJo. llpocTpaHct-
BO ¥, COCTOHT H3 BCeX KOMIIJIEKCHO3HAUHBIX OeCKOHEUHO
zuddepesnupyeMbrx hyHKuui ¢ (f) Ha —oo <t < oo, YROB-
JETBOPAWIMHX 11 Joboro HReACTBHTeNbHOTO yHcga T
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HepaBeHCTBaM B _
0a, T, k((P) = sup wle“‘D”(p B < oo (99)

npu Bcex k=0, 1, 2, ... . Tonosorua B %, nopoxnaercs
' CHeTHBIM CeMeHCTBOM TOJYHOPM {Qg, T, , £}k, p=o» TAE T, 1poO-
GeraeT I0C/ENOBAaTEJbHOCTb TOYEK, CTpeMﬂumxc;l K —oo,
IIpocTpancTBO, compsixkeHHOe .Z,, 0603HauuM yepes .Zg.

IlycTb w-—meficTBATeNbHOE YHCJIO HJIHM — oo, BoiGepeM:
MOHOTOHHYIO IIOCJIEOBATeNbHOCTh REHCTBHTEJIbHBLIX YHCEJI
{a,}e.,, Takyw, uto ay—w--0. lIpocmpancmeo ocHosHoix
pyukyuti & (w) onpeneisercs KaK CyeTHOE OOBeRHHEHHE

IIpoCTpancTB Z,,, T. €. Z(w)= U ,?av IpocTpaHncTBo,

conpsikeHHOe & (w), 0603HAYUM qepes ,?’ (w). CHpaBeJ.IJIPIBbI
BJIOKeHHA D — Z (W) —& 1 & — F' (w)—D'.
O606mennas ¢yHKuusa f€ 9’ nomyckaeT nmpeo6pasoBa<.
Hhe Jlamjiaca, ecsM CymecTByeT Takoe ReACTBHTEJNbHOE YHC-
Jo a, uto f € Z;. g mo6oii 06001eHHOA GYHKIHH, JOMyC-
Kawoleli npeobpazoBanve Jlamsaca, CyLleCTBYeT Takoe JeH-
CTBHTEJNbHOE UYHUCJAO O, (BKJOUasi 3HaueHUe G, = —— 00), YTO
fe€EZ (o) u f¢F (w), ecau w < o,. BeeneM o6o3HayeHHe

Q/={p: Rep >y},

[1pagsocmopontee npeobpasesarnue Jlansaca o06061eHHONK
¢yHKRUMH f € &’ (0,) onpenensieTcss paBeHCTBOM

L[f](p)-A-<f(t), eF, pER, . (100)

OrvetuM, yro e~7! € Z(0,) npH p €Q; O6nacts Qf Ha3w-
BaeTCA 0064acmbl0 UIH noxzyn/tocxacmbro cxodumocmu, a O,—
abeyuccoli cxodumocmu,

OrHoCHTeNIbHO RajibHeAHX CBONCTB CM. ABYCTOPOHHEE
npeoGpasoBanne Jlannaca (n. 3 § 4), aaa kKortoporo mnpaso-

CTOpPOHHEe SABJIETCS YaCTHBIM CJyyaeM; IpDH 3TOM HYMHO
MOJIOXHTh O, = 00.

§ 3. JleBocToponnee mpeoGpasosanne Jlanjgaca

Jlesocmoponnee npeobpasosanue Jlanaraca omnpefensiercs
AJis MOAXOAAmMMKX OOBMHBIX (QyHKuHH f(¢) dopmy.of
: ;

LI 01= § e, (101
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rae T -—HeKoTopoe AeficTBHTE/bHOE YHCA0. PaccMoTpuM JiHib
OftHO 06001IeHe 3TOro npeoﬁpasoaamm Ha DrcP’ (M.
3emansH [1]).

Ilycts f(t) €9L W cymecrByer Takoe AefiCTBHTENbHOE

- QHCJIO p,, YTO
e~Pif(t) S,

Jlesocmoporree npeo6pa303auue Jlanaaca o606m.eHHoH
¢dyukuun f(t) € @ onpenensierca GopMmyJoh

A .

F(p)=L[f()]=<e [ (t), p(t)etr-pd?,  (102)
rie p(t) €C>, u(t)=1 B okpecTHOCTH HOcuTeNd [ (f) U HOCH~
Teqp Ww(f) orpaHuyeH cmpaBa; W(f)e-?-PIfES mpH
Re p < p,.

HaumeHnbluas BepXHsi rpaHb G, 3HaueHH# p,, A1 KOTO-
pHiX e Pdf(f)EF’, HaspBaercs abcyuccoll cxodumocmu,
a4 IO0JYIMNJ0CKOCTh Re p < 0 ;—obracmero cxodumocmu JieBO-
CTOPOHHETO npeo6pa308afmx Jlannaca.

Ecau f(f)—aokaabHO nHTErpupyeMasi pynkuus, f(¢)=0
npu t>T u f(t)e P*€L,(— oo, T) nas Bcex Rep <o,
10 f(f) NOpOXKNaeT peeyaspHYyrO o6o6m,eHHyro $yHKUHIO B D],
npeo6GpasoBanune Jlanjaca koropoil coBmagaer ¢ (101) mpu
Rep <o.

EnuncTBeHHOCTh. Ecanm o6o6meHHble @yHKUHH f,
g € D, Romyckawor mpeoGpasosanue Jlamnaca u L [fl=L [g]
Ha HEKOTOPO! BepPTHKAJbHOH JHHHH p = p,+iT, Jexailel
B IlepeceyeHHH obOJjacTell CXOZHMMOCTH, TO f==g.

AHaauTHuHOCTD. Ilycth f(¢) € @D} nomyckaer npeob-
pasopanue Jlamnaca. Torga F (p) =L[f (t)]—auanmnqecxaﬂ
byHkuus B 061aCTH CXORMMOCTH Rep <0, u

© DiF (p)=<f (¢), Dye~#>= <f(t). (—t)ke~P> (103)

npa Rep <o,
Dopuyast npeodpasoearus onepayull 1o yualoTes U3 dop-
Mys (92) —(96) npu 3aMeHe 3Haka > Ha <.

§ 4. Jsycroponnee npeoGpasosanue Jlanjaca
1. Jlna obeunbix GyHxkuuil [ (¢) dsycmopornee npeobpa-
soeanue Jlansaca onpenensieTcs HOpMyJIOH

LI =F= § fe=at, (104)
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CymecTByeT HeCKOJBKO CIOCOO0B pacnpoCTpaHeHHst 3TOro
npeobpa3oBaHus Ha 00600meHHble GyHKuuu. Huxe npuse-
IeHbl HEKOTOpble H3 HHX.

2. Meron JI. HIBapna [2] ucmoab3yeT mpeo6pa3oBaHue
Dypbe 0GOOIIEHHBIX (YHKIHH H MO3TOMY COOTBETCTBYIOLlEe
npeo6pa3oBaHHe HAa3LIBA€TC HMHOTZa Mpeo0pasOBaHHEM
®ypbe-—Jlamiaca.

[lycrs f(1)€D n yel,={y: e~¥'f(t) €F’}. [Ipecbpa-
3osanue Jlanaaca (nan Pypse— Janaaca) 06061meHHOH HYHK-
uun [ € @' ompegpesnsercss paBeHCTBOM

A .
Lf(O]@=FE¥f)](x), z=x+iy, yeTl, (105)
ITonpoGHee 3TO onpefesieHHe H ero. CBOHCTBA 3Jech He pac-
CMaTPHBAIOTCH, TAK KaK BCe pe3yJbTaThl NOJNYYaloTCH Kak
yacTHHl cayyafi M3 cOOTBeTCTBYHOIeH TeopudH B R", n>=1.
OtmeruM, yto ecau f(f) €&, TO

Jim LI O] (r+i9) = FIF ] () (106)

B CMbICJIe CXOZHMMOCTH B &',

3. Tenepb MBI H3/I0XKHM ellle ORHH Crnoco6 BBeleHHd
JABYCTOPOHHEro npeobpasoBanus Jlaminaca 0606IeHHbIX HYHK-
uui w3 @D’ (cm. 3emausaH [1]).

Iycrs f(1)ED', a(t)EC®, a(f)=1 mpu T<t < oo,
a(t)=0 npu —oo <t<LT—1. Torga

f@)=a(t)f )+ (1—oa (@) f(t)=F(t)+FL().

Ecau oGobmennbie $hyHRuHH fg(f) € Dr u [, (t) € DL (em.
n. 7 § 1 ra. 1) nonyckaioT npeobpasoBanne Jlamaaca, pHaeM
L[fL]:FL(p)v Rep<0'2v
L[fR]:FR(p)v Rep>01v

To dsycmoponnee npeobpasosarue Janaaca f(t) € @' MOXKHO
ONpeReJHTb C MOMOMIBIO (HOPMYJIB!

L2 LI+ LIl (107)

Ecnn 0, < 0,, To L [f] cymecTByer B 06/1acTH o, <Rep <a,,
KOTOpaﬂ Ha3blBaeTCs 004acmor0 HMJH 10A0COI cxodumocmu.
Bennuunnsr § 10; H 0O, HasHBAOTCS abeyuccamu cxodumocmu;
OHH MOI‘yTaIIpI/IHPIMaTb 3HAYEHHA O,=—00 H 0,= - 0o,
OtMetuM, yrto ompefenerue (107) He 3aBHCHT OT pasbHeHHSA

F(t) ma f () # frit).
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Ilpeo6pasosanne Jlanaaca B: cMbicae Gopmyast (107) H
npeo6sazosanne Pypre—Jlamnaca (105) cBsizaus caenyio-

LM COOTHOIeHHeM: ecH s BceX 0, << Rep <o, uMeem
e~7f(t) e, 0

L[f ()] (p)=F[e-Rertf (t)](—Imp), o, <Rep <o,. (108)

Ilycts  f(f)—nokanbHO HHTerpupyeMas OyHKuusi gH

e~Pif(t)EL,(— o0, o0) mpu Bcex p, YAOBJETBOPSIOMHUX
YCJOBHIO G, < Rep < 0,. Torga f(¢) nopoxnaer B 8’ pezy-
ASIpHY0  0606lieHHYI0 (QYHKUHIO, NpeofpasoBaHue Jlammaca
KoTopo#i coBnagaer ¢ (104) npu o, < Rep < o,.
" ExauncrtBeHHOCTh. Ecin f, g€ @’ AOMYCKAIOT Ipeos-
pasoBanue Jlamnaca ¥ L[f]=L|[g] Ha nekoTOpO#l BepTh-
KaJbHOH JIMHUH p= p,--iT, JeXalmel B NepeceyeHHH HX
10JI0C CXORHMOCTH, TO f=g. .

AHaJHTHYHOCTD. HyCTb feED ’JxonchaeT npeo6
pasoBanue Jlamjaca c¢ mosioco#t cxogumoct o, < Rep < 0,
‘Torga F (p)= L[f]—ananuTuyeckass QyHkiIHA 0IpPH O, <
<Rep<o, u

D"pF =<, Dherty =<f(8), (—Hke#t5,
o,<Rep <Gy o . (109)

HpeoGpasonanue omepanui. Ecan ft)E@’
Jomyckaer npeoGpasosanue Jlanmaca u F(p)=L]Jf],
HMeIOT MeCTo CJIeAyioniHe (HopMyJibl:

L [t* ()] = (—1)* F® (p), 6, <Rep<a, - (110)
L[f® (£)]= p*F (p), o, <Rep<wo, . (111
Lf(t—r)] =e~""F (p), 0, <Rep <oy, (112)
Lle=*f(#)]=F(p+a), o,—~Rea<Rep<ag,—Rea, (113)
Lif(at)]=~F ({;—) , s, < Rep <ag,, (114

rae k—IOJOXKHUTENbHOE IIeJ10e YHCJI0, 00— KOMIJIEKCHOe, a —
HeHCTBATE/IbHOR MOJOXHTENbHOE YHCIIO.

4. B aroM nyHKTe OyJleT H3JI0XKeH elle OLUH CIOCOG
BBefleHHsl ABYCTOPOHHero mpeoGpasosanHs Jlamiaca, mpu-
Hagnexamuii 3emanany [3, 15].

[pocmpancmea ocroshblx QYHKYUL ZLg p U .?(w 2).
Tlycth a, b—peficTBUTeqbHBIE YHCAE H3 R* H

. . Eai, O<t<°°r
a v (8)= ebt, —oo <Lt <0,
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IpocrpanctBo &, ', COCTOMT H3 BCEX KOMILIEKCHO3HAUHBIX
6eCKOHEYHO nncpqyepeﬂuupyeMbe tpyHKulm HAa (—oo, o0),
y}IOBJIeTBOpﬂIOUJ,PIX HepaBeHCTBaM :

?k((P)—~ Sup. l%a.b(t)D"(P(t)|< o (115)
npu Bcex k=0, 1, 2, ... . Tonmomorna B &, , MOpox-
LaeTcsi CUeTHBIM ceMeficTBOM TOJYHOPM {V,}i0- HpOCTpaH-
CTBO, CONpsSLKEHHOe &, p, OCO3HAUMM 4Yepe3 Fg .

' HyCTb W— nefiCTBUTeNIbHOE YHCJIO HJH — 00, Z— JeHcT-
BUTeJIbHOE YHCJO HJH --oo. BoibepeM pBe MOHOTOHHBIE
T0CJIe0BATEbHOCTH JEACTBUTE/bHBIX YHCEJ {Qy} vy H {by} o1,
_Takue, yt0 a,—w-+0 u b,— 2—0. [Ipocmpancmso ocros-
noix pynxyull Z (w, 2) onpenensiercs Kak cquHoe o6penu-

HeHHe HpOCTpaHCTB Za,, bys T. €. ,Q’(w, z)— U Za,, by

IlpocrpanctBo, conpsixkeHHOE ,Q’(w 2, o6osuaqpm gepes
&' (w, 2). CnpaBensiuBy BJIOXKeHUs D— P (w, z)—»é’ "
2w, 2)—D.

CTpykTypa o6o6meHHbe GyHKOHA H3 mp o-
cTpaHcTBa Y, Ecom f(£)EF,, v @ () €D, TO Hali-
IeTcsl TaKoe KOHEYHOe MHOMECTBO OrpaHHUEHHHIX H3MepH-
MBIX QyHKUHH g, (), uTO

N ¢ _
G o> =(E S ey @dn Do) (116)

Ilycts f(f)—moKanbHO HETErpHpyeMass ¢YHKUHUSA Ha
(— o0, o0), Takas, ato f(f)[%,,,(t)] 1 €L, (— o0, c0) mpu
JmoGoM BbIGOpe a M- b, Takux, yro w<a H b<z Torna
f (t) nopoxnaer B .2’ (w, 2) peeyasipuyto 0606MEHHYIO dyHK-
o f mo dopmyae .

G = {1000 pe2w, o).
O6o6menHas ¢yHkuus f€ %’ nomyckaer npeobpasopa-
Hue Jlamuaca, ecqu cyliecTByeT IO KpaiHell Mepe onHa mapa
ReHCTBUTENbHEIX yHceal a, b (a < b), Takas, 4TO [ € Z 4.
Hns mo6oit 0606meHHOM (pyHKuHH nonycxalom,en npeo6pa-
3oBanue Jlanyaca, CylecTByeT eTHHCTBEHHBI HEMYCTOM HHTEP-
Bas (0, 0,), Tako#, uro f€.Z (0, 0,) u f¢.Z (w, 2), ecan



38 © TJI. 3, IPEOBPA3OBAHHS JIATIZIACA H MEJJIHHA

w <0, ui_ 2z>0, Bsegem oGosnauenne Q,={p: 0, <
<Rep <a,}. -

1 peobpasosarue Jansaca 06061meHHOM byskuun [ €
€ 9’ (0,, 0,) onpeneasiercss ¢opMyJIoi

A
L[fl(p)=<f (), e=#, p€Q, A7)
OrmetaM, uro e 7€ Z (0, 0,) mpu p€Q,. Obnacth R
HaSBIBaeTCsl 00/aCmbl0 WM noaocol. cxodumocmu, a. G, H
0, —abcyuccamu cxo0umocmu.
Ananurdunocts. Ecam L[f]=F (p) npn pEQ,,
to ¢ynxuus F(p). anamutauna B Q, H npu J0GoM k=

T D E ) =c), (— e, pEQ,.  (118)

Dopmuyab npeobpasoeanus onepayuil MOJYYarOTC H3 chp
Mya (110)—(114) mpu 3ameHe yKa3aHHBIX TaM YCJIOBHH Ha
ycaoue p €S, a B ciyyae (113)—Ha p+a €9,

CDopmy.an o6pamenns. 1) Ilyers L[f]= F(p) npH
0, < Rep < 0,, r—neicTBuTe/ibHasA NEPEMeHHass H ¢ —JIo-
6oe (HKCHPOBaHHOE AEfCTBHTEJbHOE WHCIO H3 HHTEpBaja
(o,, 0,). Torna

L G+ir .
FO)=lim o - S F(p)ertdz (119)
c—ir ’
B CMBICJI€ CXOLHMOCTH B &',

2) Tyers L[f]=F(p) npu o, < Rep <ag, a, b wm
O — IeECTBUTENbHBIE YHC/IA H3 (01, 2,), npuyeM @ <o < b, u
Q (p)—noanHOM, He HMEIOWUH HyJeHd npu a<Rep<b H
ynosnerBopstomuii  yeaosumio | F (p)/Q(p)| < K/|z[* npu
a <Rep<b, rae k—h—HOCTOﬂHHaﬂ Torzna

o+iw

F()=Q(Dy) § Taertdp (120)

B CMblcJe paBeHCTBa B &',
3) Myers L[f]=F (p) npu o, <Rep <o, yncia a, b

H ¢ ompenesenbl, Kak B 2). Torna
o+ir,

- 1 1 t
Fy= lim g | FG)ertdn (121)
O=1ir;

B CMBIC/JIe CXORUMOCTH B Zg p.
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4) llyete L[f]=F (p) npu 6, < Rep <o, u suppfc
<[B, o), rre B> —oo. Toraa

—1im .
F() —GILH:o kzzlm oF (ko) etot

B CMBIC/JIEe CXOZUMOCTH B @D'.

ExnucrBennocts. Ilyers L[f]=F (p) npu peQ,
u Ligl=G(p) npu p€ Q,. Ecnu nmepecevenne Q,NQ, ne
nycro u F(p)=G(p) npu pE€QNQ,, 10 f==g B cMelc/Ie
paBenctBa B %' (w, 2), rme (@, 2)=Q,;NQ, NR".

[IpencraBneHne nocpencTtBoMnpeo6pasosa-
Hua Jlanmaca. HOna Toro yrobw ¢yskuus F (p) Gbuia
npeo6pasoBanueM Jlangaaca 0606menHOA GYHKUMH f U 9TOGH!
COOTBETCTBYIOLIAsi M0JIOCA CXONHMOCTH COBMamana ¢ Q==
= {p: 0, <Rep <0,}, Heo6xoxuMO K KOCTaTOYHO, YTOGHI F (p)
O6El1a aHAJHTHYHA B Qf H JJf KaxaoH 3aMKHYTOH mOR-
o6aacte {p: a< Rep< b} nonocut Q, o,<a<b<oao,,
CYILIeCTBOBaJ Takod mnosuHoM P, uro |F (p)|<<P(|p|) npu
a<{p<b. llonuHoM P .B oCumeM cjlygae MOMKeT 3aBHCETb
oTaub.

IIpeo6pasosanne Jlansnaca cBepTkHu. CBepTKa
f*g mByx oGoGmenHbx GyHKuud f, g€ Z, , (a<<b) onpe-
HeJisieTcs: paBeHCTBOM

A
<frg, o>=<ft) <g(), @+,
(Pega, b
OHa Takxe NpPHHALIEKHT Zj p. :
Ilyers L{f]=F (p) npu p€Q, u L[g]=G(p) npu
p€Q,. Ecan muoxectBO Q,NQ, He mycTo, TO f#g Cyme-
ctByeT B &' (w, 2), rze (w, 2)=0Q,N Q,NR'. Tlpu srom

Llfsgl=F[p]Glp], p€Q{NQ.  (122)

OTHOCHUTENBHO JabHEHIUMX CBOHCTB CBEPTKH CM. KHHTY
3emansna [15]. ‘

5. Eme onHO onpeneseliHe XBYCTOPOHHEro IpeoGpasoBa-
Hug Jlanaca 000GMEHHBIX (YHKUMI, SKBHBAJIEHTHOE OMpe-
menenmo JI. lIBapua, 6ww10 gano Ilpaticom [1].

B sToM cayyae npocmpancmeo ocrosHbix Pynxyuil B co-
CTOMT H3 BCeX KOMILJIEKCHO3HAUHEIX OGecKOHeyHO pudepeH-
uupyeMbX QyHKIHUNA @ (£) Ha (— 00, ©0), YIOBJETBOPSIOMHX
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uep aBeHCTBaM .
A .
(@)= sup [eW(f)|< oo (123
—o<lli<m

HOpH BCexX k=0, 1, 2, ... . Tomosorus B B mopoxkAaeTcs
CUeTHBIM CeMeHCTBOM NOJIYHOPM {Yy,}%-,. PaccMoTpuM moz-
IpoCcTpancTBo B, B (yHKUHIT, ynonne'rBopmonJ,nx J0MoJI-
HHTEJIbHOMY YCJIOBHIO

lim ¢® (¢) = O

til>»
OGo3HauHM mpoCTpaHCTBO, conpmerHoe B,, aepe3 B,.

Beezem Ha &’ onepaTopH’U H T~P paBeHCTBaMH

U)ot = (f(t), )(—)),_‘ (129

T (1), @ (1> 2 et (t). tp(f)>, - (125)
I‘lle [(H)ED', ¢ (1) €D. ’
Ilycts f(¢) €9’ u cymecTByer Takoe p, 410 T-rf € B,.
IIpeodpasosarnue Jlanaaca 0606menHo# ¢yHKUHH [ (f) ompe-
HeNsieTCss COOTHOIEHHEM

LIfl(=; (0) 11m<U,T 7f, 03, (126)

rie o(HED,
6. AcuMnrorTHKa (JlaByaH [4]). Ilycrs oGobuienHas

¢dyukuus f(f) umeer BHA

F=h 10O+ _‘
+ 2 (by+as lnt)t k4 2 (B +oy )%, (127)

rie K, J<oo, v>—1n h(t)-—TaKaﬂ o_6m’vmaﬂ dhyHRuHA,
4TO npousBelende ¥ () orpaHHUEHO B OKPECTHOCTH TOYKH
$=0 npu y> 1.
.. EByneM HAasbIBaTh -aCHMITOTHKOH oﬁoﬁm.ennoﬁ q)yHKuHH
npH {—»f, ACUMITOTHKY OGHEMHOH (yuguun, ¢ Koropoi
IaHHaf 00600IeHHas q)ynxuml cOBHafaer B oxpecmocm
ToukH f,. Torga:
1) ecin f(t) ~ AtY mpu t— 40, veE—I, -—2, -3,
., TO

L}y ~ AT (v 1) pv-t, Rep—-»-;-oo; (128)
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2) e,c11,}1»f(t)~At"l mpy t—+0, n=1,2,3, ..., 10

[Lf](p) (,,_i';,p""‘lnp{ Rep—>+oo (129)
3) ecau f(t)~ At¥Int npu t——>+0 Vqé—l —2,
-3, ..., 10
[Lf] (p) ~—AT (v4-1) p~v-* Inp, Rep—»+oo, (130)
4) oecnurf(t)_orAt"‘"lnt mpu t—»+0, n=1, 2, 3,
ee, T ,

[LF](p) ~ Aéj,:’_l),p“(lnp)z _)Rep_>+co'.(13;)

Tlycte Rep >0 u o6oOmeHHas GpyHKUHA F(D) ynoa.ne'mb-
psAeT TeM XK€ YCJOBHAM; TOTZa: ,
5) ecan f(t) ~ At" npu t— + oo, Vq&-—l, -2, —3,
..y TO ' - B
[Lf](p) ~ AT (v+ 1) p=>-1, p—»o (132)

6) .ecnu f(t)~ t‘”—.l-O(t'"'ﬁ) npH t——»oo n=1, 2,
3, ﬁ> TO. .

LG ~ 4 S -t inlp, .p—:+o;. - (139)

7) ecau f(t)&At"lnt npu i—»o‘;,'v%'-—l, —2,

[LA1(p) ~ AT (v+ 1) p=In|p|, p—0; (134)

8) ecan f(t)~ At-71lnt+0 (¢-*~B) mpu t — oo, n=1,
2,8, ...,p>0, 10 ,

LAl ~ A gt P (o, p—0. (135)

§ 5. Muoromepnoe hpeoﬁpasonaﬂue Jlangaca

1. I'chfb P=(ty, Ly «voy bp)y X=(%iy Xay o0y X )ER"
z= (zl, z,, ".., 2,)EC?, 2=zt +2t,+ - +zt, 2=
~zlz’:
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MHnozomepnoe (n-meproe) npeobpasosanue Jlanraca oG-
“Holt ¢yHkuuM [ (f) ompenensercs (opmy.oi
n W -4

Fa={§...0rmesam, (136)

a a a

- TAe a paBHsercs 0 WIH — oo,

Onpegnenenne npeoOpasoBanusa Jlanmnaca (Oypbe—Jlan-
Jaca) o00o0wweHHBX ¢yHRuuld u3 D' (R*) Obo [aHO
JI. IIBapuem [2]. CsoficTBa 3Toro npeoOpasoBaHusi B pas-
JHUYHLIX MPOCTPAHCTBAX 000OLICHHBIX (YHKIHUHA, ompeneseH-
HEIX Ha R™ Wi B HEKOTOPHIX o0/acTsix B R”, H3yyaJuch
B paborax DBpemepmana [1], BaanumupoBa [1—13], Tap-
mupa [1], Tapuupa u Myncrepa [1], JKapunosa [1, 2], 3e-
maHsna [3, 16] Mcuxapwmt [1], Jleonapaa [1], Jluouca [1],
Myncrepa [1], Heiimapka [1], Tlerepcena [1], Cososbesa [1].

2. las oboOmenHblx ¢yHkuuft &' (R") Teopusi mpeobpa-
sopanusl Jlamnaca Oblia pasputa BaagumupoBeim [1—13].
Huxe uanaraiorcs sneMeHTH 3TOH TEOPHH.

Ilycts I'—s3aMKHyTBIA BeIMYKJABIH OCTPHIH KOHYC B R”
C BEpMHHOH B Havaje KOOPAMHAT (KOHYCOM HAasbIBAeTCH
takoe MHoxXectBo I', 4To mu3 BKoueHust x €I caexyer
Ax €T mpu JoGom A > 0). Konye I'*={f{:{x>0, Vx €T}
HasbiBaeTcsi compsiXeHHBIM K KoHycy I'. Ilyetb € —sBuyT-
peHHsAs 4acTb KoHyca I'* u

T¢=Rr+iC={z=x+iy: x€R", y&C}

— tpyGuaTas objacts B C" ¢ ocHoBanuem C.
MHoxectBo A orpaHuueHo COo CTOpPOHB Konyca I', ecau
A c T+ K, rae K—uekoropslit KoMnakT. CoBOKYIHOCTb 06-
oOmeHHbIX (YHKIHA u3 &' (R"), HOCUTeNH KOTOPEHIX OTpaHH-
yeHbl €O cTopoHbl KoHyca I', o6osnauuMm uepes ' (I'*).
I1peo6pasosanue Jlanraca (unu Pypve—Jlansraca) 0606-
menHo# ¢yukuuu [ €L’ (I'') ompenensercs dopMyof

L[f]=F[[(t)e~*](x), yE€C, (137)
rae F—oneparop npeo6pasoBanus Pypbe.
ITpeo6pasoBanue onmepanui (k—HeoTpHuaTe/b-
Hoe Uesoe JHCI0 H3 R, fF()yeF (T'H)):
1) . LD} (O)]=(—i2*L[f](2), 2€TS; (138)
2 LI@pf@OI=DALI(),  2€TS  (139)
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3y L[f(t—t)]=€=L[[]1(2), Z€T¢; (140)
4) ectu Ima€C, 10
L[f()e']=L[f](z+a), 2€T<; (141)
5) ecnin A--maTpHua JHHEHHOTO INpeoGpasoBaHHS apry-
MeHTa, TO

-Lf(An] =-|aei—A, LIf (1 (A7 2), z€ TA™S; (142)
6) ecau f,(t) €S (T) u f, (1) €F' (T}, To |
LifiXf.](z O =LIf,](QL[fJE), (2 [ ETC*C: (143)

(npeo6pasoBanue Jlamnaca NMpsAMOro MPOU3BENEHUS);

7) ecnd fy, fy €5 (I'*), 10 fi#f, €' ([*)

L[fl*fz]_L[fl]L[fz] (144)

3. Hsaaraemnle HUMKE Desy.IbTaThl MpHHAIeRAT 3eMa-
HaHy [3, 15].

IIpocmparcmso ocHOBHbIX qbymcuuli L. b Tycrs t=(t,,
by oo L) a=(ay Gy ey @), D=y by )
TOYKH B R~,

eXP a'vtv, Ogt’vgoo)
Xq, bv(tv)=
. exp byly,, —oo <ty < o0,
riev=1,2, ..., nu

”mm=2”@%mﬁ

IIpocrpancTBo 2, ; COCTOHT M3 BCeX KOMIJIEKCHO3HAYHBIX
BeCKOHEHO AudXpepeHIH pyeMBIX Gbyukunit @ (f) na R", ynos-
JETBOPAIOUMIMX MPH JI000M HEOTPHIATENbHOM [eAoM k € R"
HEePaBeHCTBAM

Ve (@)= sup |%,, 4 {f) DFq ()| <co. (145)
teR”

Tononorust B 2, , mopoxnaercs CueTHBIM CeMeHCTBOM MOy~
HOPM  {¥:}50- HpOCTpaHCTBo compsixeHHoe &, ,, o6o3Ha-
uuM yepes Z, ,. CnpaBefinBa CTpYKTypHas Q)opMyJIa (116),

TAe caenyer mosoxurtb ¢, N € R~
O6o6iennas (pynxunﬂ fE€ D' (RY) JonycKaet npeobpa-
soBaHMe Jlamnaca, ec/u CyllecTBYeT Mo KpafiHell Mepe ofHa
napa Tovex a, b ER” (a < b), Takas, uto fE,?a p. ALasi Jmo-
Gori 0606mem{on GbyHKRUMH, JomycKamomed nmpeoGpasoBaHHE
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Jlamnaca, CymecTByeT eIMHCTBEHHOE MHOMECTBO ), ompeze-
asieMoe cienyiomum o6pasom: p € C" npuHauiexutT Q, Toraa
H TOJAbKO TOTAA, KOIJa CYLIECTBYIOT JBe TOUKH a, b ER™
(@ <b), rakue, uto a < Rep<b u fE€EZL, s

MHoxectso Q, HasbiBaercsi mpyGoil cxodumocmu IJsi
npeoOpasoBanus Jlannaca. (Boo6me TpySoii B C" HashH-
BaeTcsl MHoXecTBO Touek {p: Imp €R", Rep€B}, rne
B—wmHuoxectso B R"; B Teopuu npeoGpasoBanus Pypre —
Jlannaca TpyGa ompefensieTcsl HECKOJIbKO HHave; cM. M. 2.)

Il peobpasosanue  Jlanaaca  oGoGlieHHOH — GYHKIHUH
f(t) € Z,, 4 onpenensiercs dbopmyJioh

LUI=<F @), e, peq, (146)

TMpaBas wacTb MMeeT CMBICJ, TaK KaK e P € &, , Ipu p € Q.

Ilyers f(f) —sokanpHo uHTerpupyemas OGYHKUMA, NPH-
ueM f(¢)e P € L, (R") aasi Bcex Rep M3 HEKOTOPOrO OTKPHI-
Toro moaMHoxecTsa Q< R". Torga [ (f) mopoxpaer peeyafip-
Ky 0600meHH Y0 GyHKIHIO B ¥, ,, NpeoGpasoBaHue Jlamaca
KOTOpOH coBHafaer ¢ OOBMHEIM UWHTerpajoM npu Rep € Q.

Dopuyas. npeobpasosanus onepayuti UMEOT TOT XK€ BHI,
9TO U B OAHOMepHOM cayuae (cM. m. 3 § 4), ecau cuuTaTh,
uTo yepes (% 0G03HAUYEHO MPOU3BEAEHHE thght  thn | a ge-
pe3 p*—npousBeneHue p’f‘pg’. . p,fn; npu sToM [yKasaHHbe
TaM YCJIOBHS 3aMEHMIOTCA YCIOBHAMH pEQ, a B caydae
(113)— ycaoBuem p o €Q,. _

CpoficTBa aHA/JIUTHYHOCTH, ENHHCTBEHHOCTH, GopMyay
ofpauieHdst M JpyrHe CBOHCTBA MOXHO HafiTH B KHHFe 3e-
MmausHa [15],

§ 6. IpeoGpasoBanne Mennuua

1. IHpeobpasosanue Messruna obbiunof ¢yHruuu [ (f),
YROBJETBOPSAIOIIEH HEKOTOPBIM JOMOJHHTEIbHBEIM YC/IOBHSM,
onpezessercs ¢GopMyJoH

F()= °§ F(t) 22 dt. (147)
) \

Aro nmpeofpasoBaHHe € IMOMOIBIO 3aMeHBl §=e~" MOXKHO
CBfi3aTh C ABYCTOPOHHHM- nmpeoOpasoBaHueM Jlamaaca.

2. ®wiH [1] pacnmpocTpanua 3TO TpeoGpasoBaHHe HA MPO-
CTPAHCTBO O0O0OOIIEHHBIX GYHKIUHH D, H HCCIefOBaJ €ro
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CBOMCTBA, PaccMOTPeB, B UaCTHOCTH, NpeolpasoBanHe MeJ-
JUHA CBEPTKH MEJJIMHOBCKOro THma. KpaTtkuit 063op pesyab-
tatoB ®pma umeercsa y Ileppu [1].

PaccMoTpuM B KauecTBe INPOCTPAHCTBA OCHOBHBIX cpyux-
nuit mpocrpanctso @, . IIpeoObpasoBaHue MesinHa

L]

i A
(Mol ={ o () 1=2dt, o (t)€D.,

sajaer H3oMopdbusM D, Ha Jpyroe MPOCTPAHCTBO OCHOBHBIX
¢yHKUHEH, KoTopoe o0o3HAuHM uepes ..

[IpocTpanCTBo %, COCTOMT M3 BCeX NeMbX GYHKIHE-
P(2) =" (x-iy), yIoBIeTBOPSIOIHUX .CASAYIOMHM YCJIOBHAM:

a) |Y(x-4iy)| << AeBl¥l tme A ¥ B—nocTosiHHbIE, 3a-
BHCsIHE OT P (2);

0) ¢V(x+iy) €S no y npu moGoM (PHKCHPOBAHHOM X.
TocnepoBarenpHocTs {P,} B £, HasblBaeTcs CXOAsUIEHCH,
€CJId CXOAUTCA MOCIEA0BaTEAbHOCTD NPoo6pa3oB GyHKIHA P,
B mpoctpaHcTBe 2D,. O003HAYHM HPOCTPAHCTBO, COIP SiKeH-
Hoe &, uepes Z..

11 peobpasosanue Mearuna o600imenton GpyHruu f (f) € D
onpesensieTcs paBeHCTBOM

<MY, 1P(2)>=<f(t), M=, ez, (149)
rae omeparop M~! HMeeT BHJ ,
O+iw :
- 1
(M9 @10 =57 RIGEX (149)
[ B L] ’
o—.noboe fAeficrBuTenbHOE uncno. [lpeoGpasosanme Mennn-
Ha ocyuiecrBaser usoMopdusm %, na Z,.
‘O6pamnoe npeodpasosanue Merruna M"g 0000LIEeHHOH
Gbynknuu g ompefleJieHO B NMPOCTPAaHCTBe Z; PaBEHCTBOM

A .
<M~g, o>=<g, Mo>, g€Z,, oeD,. (150)

OHo usoMopdHO orobGpaxaer %, Ha %D,.

3. AnanoruyHoe ompejeseHne nmpeoOpasoBaHusi MeJmna
B TOM e MPOCTpaHCTBe OOOOLIEHHBIX yHKuHA AasH Hoarn
u Maten [1], HccrenoBaBiHe TakmKe CBOACTBA OTHOCHTENb-
HO HEKOTOPHIX ApYTHX NpeoGpasoBanuii ¥ AuddepeHiEpo-
~Banusa. A. M. Komeu [1] mocTpons1 aHaJOTHYHYIO TEOpHIO,
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HCXOAs M3 npeoGpasoBaHus MejuiMHa BHJA
b (2) =5 S te @ (t) di (151)

B MPOCTPAHCTBE OCHOBHHIX GyHRuuH & ,. Ipu stoMm npeobpa-
gogarue Mearuna oéoémemton (pymmym [ € &, onpenens-
€TCsi PaBeHCTBOM

<Mf, [Mq] (—z—i)>=§;<f @), @),  9€S,. (152)

B srtofi xe paboTe HccjefoBaHA CTPYKTYpa IPOCTPAHCTB,
ABJSIOIHUXCA ofpasaMu ', u ;.

4. lpyrofi mOAXOA K OmpefeseHHI0. Npeo0pa3soBaHHs
MensnHa o000IeHHBIX (YHKIHUA NPHHALJIEKUT 3eMaHﬂHy
[3, 15], paccmoTpeBlLIeMYy TakK:Ke MHOTOMEPHBIH C/ydai.

I pocmpancmea  ocHosrox  yukyut oA, , u oM (U, v)
Ilyctb @ 1 b—dukcupoBauuble Yucaa U3 Rl

Aftme, 0<i<],
ars () {t_,,_ s

TIpocTpaHcTBO of, , COCTOMT H3 BCeX KOMIJIEKCHO3HAUHBIX
GeckoHeuHo gudipepeHnupyeMux Gyuknui ¢ (£) Ha (0, o0),
YAOBJIETBOPSIONINX HePABEHCTBAM

£, (@) = sup |Cas() *1Dbg (1) <oo  (153)
, 0<t<g® .

npu mobom k=0, 1, 2, ... . Tonojorusi B o/, , MopoxAa-
ercsi CueTHbIM ceMefictBoM moayHopM {&,}#.,. IIpocTpancrBo,
CONpsAXKEHHOE of, ,, OO03HAUUM Uepe3 off, p.

[lycTb # —JelCTBUTENbHOE YHCJIO HJAH — 0, U—JAeHCT-
BHTEJbHOE YUCJI0 Wid -}-co. BrlifepeM ABe MOHOTOHHBIE MHO-
CJIEOBATEIBHOCTH JEHCTBUTENBHBIX HHCET {Qylony H {by}yns,
Takue, 4T0 @, — -0 u by, —v—0. IIpocmpancmso octos-
Howx Pynryul of (1, v) onpelensiercss Kak cueTHoe oGbelu-

yobyr T- € o (U, v)=v91””’av»bv-

TlpocrpaHcTBO, conpsimeHHoe of (4, U), O0O3HAyuM Yepes
oA’ (8, v). CrnpaBennupyl BJONKeHHA D, —of(u,. V) H
A (U, v)— D;.

Eciu f(t)—JIOKaJIbHO uﬂ'rerpﬂpyemaﬂ Ha (0, oo) ¢pymuk-
wis # [ () [Cq, 5 ()17 €L (0, c0), 710 [ (£) mOPOXKIAET B o, 5

HEHHE HPOCTPAHCTB o,
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peeyrapubil saemeHt f mo dopmyne

<f,q>>=§f(t)<p(t)dt, Q€M (154)

OGoGwennasi ¢yukuus [ € 9, NonyckaeT mpeoGpasoBa-
HHe MeJJIMHA, €CJM CyILiecTByeT XoTA OBl OflHA Takas mapa
yucea a, b (@ < b), uro f €#y, 5. ds moGolt 0G0GLIEHHOM
byukuua |, nonycxaxom,eﬁ npeo6pasoBaHHe Mennuna,§cy-
ILleCTBYeT €AMHCTBEHHbIH HemycToHl HHTepBaa (0., 0,), TAKOH,
uto f €’ (0, Oy) U [ o’ (u, v), ecat u < 0, WIH TV > 0,.
O6aacrpio ompezeJienusi oGoOlweHHOH QYHKIMH [, JOMyCKaio-
med mpeoOpasoBanue MesinHa, HasbiBaeTcs obnacts £, C,

A :
Q={z o0,<Rez<a,},

Tle O, U O, ONpEAe/eHbl BhILE; YACAA O, H O, HA3LIBAITCA
aGagucca)uu cxodumocmu., Ecan ZEQ,, 10 121 €M (01, Oa)
mno

I1peodpasosanue  Messuna  000CuIEHHOH — PYHKUHH
f € (o,, 0,) onpenensiercsi paBeHCTBOM

A A ‘ "
F@=[Mi]@@)=<f®), =%, 2eQ  (155)

O6nacte Q, TakKe HasbIBAETCA 004aCmblo CXO0UMOCMU TIpe-
oOpasoBaHusi MesJHHA.

Aunanurtuunoctb. Ecau IF{(z)= Mf npu z2¢ Q,, TO
F (2) —ananuTnyeckasi QyHKUMA B S, U
DEF (2)=<f (¢), DEz-1>=<f (), (Int)et==1>, 2€Qy. (156)

HpeLLCTaBJIeHHe MOCpPEeLCTBOM npeodpa-
sopaHuda Meaauna. [Jasa jroro utobbl ¢yHKuuA F (2)
Obia mpeoOpasoBaHHeM MesinHa 0000meHHOH (YHKIMYM H
4TOGBl COOTBETCTBYIOMAA O0O0JMacTb CXOAMMOCTH MMENa BUX
Q,={z: 0, <Rez< O,}, HEOGXOAUMO M JOCTATOYHO, YTOGHI
F (2) Gbuia ananutHuHa B €, ¥ AJsA J0G0H 3aMKHYTOH MOA-
obaactu {z: a<<{Rez<{b}, 0, <a < b < 0, cymecrsopas Gbl
takofi mosinuoM P, uto |F (2)|<CP(|z|) mpu a<{Rez<b.
TMonunoM P, BooOwme ToOBOpsi, 3aBHCHT OT BBIGOpa a H b.

DopMyJaH oépameﬂnﬂ 1) Mycts F (2)=[Mf](2)
npu 2z €L, r—JeficTBUTENbHAA MNepeMeHHAA H 0 —J060e
¢$uKCHpOBaHHOE JAEfCTBUTE/IbHOE YHC/IO U3 HHTEPBANA (Oy, O3).
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~Torza
i o+ir
Fy=lim o S F(2) t-2dz (157)
r—-®o ooir
B CMBIC/IE CXOLHMOCTH B &',

2) Ilycrs F (2)= Mf npu 2€Qy, a, 0, b—dukcupopaH-
HbIE€ JIEACTBUTENbHBIE YHC/A, YIOBJIECTBOPAIONIHE HEPABEHCTBY
0, <a<o<b<0, Q(2)—noiuHoM, He HMEIOIHH HYJeH
B obnacty a<_Rez<{b u yloBJeTBOPAIONHUI HEPABEHCTBY

F(2) K
TG g—lz_l?-’ a‘<.lR.ez<b,
K —nocrosnuas, Toraa :
- - 1 0‘+tao‘F
FO=Q—tD) 5 | 5Btsdz.  (159)
. o-im . :

. B CMbIC/Ie paBeHCTBA B o’ (@, b); HHTErpai CXOIHTCA B OOLIY-
'HOM CMEICJIE, R '
. Enuncreennocth. Ilycto Mf=F (2) npu z€Q, u
Mg=G(2) npu 2€Q,. Ecin muoxectso Q,NQ, He mycro
u F(2)=G(2) mpu 2z€/NQ,, T0 f—=g B cMmblcie paBeH-
cTBa B of (4, v), roe (u, v),=ananR1.
IIpeo6pasosanue onepanuii. Ilyets F(2)=

=MI[f ()] mpu 2€Q,, k=1, 2, 3, ..., r—c¢urcupopan-
HO€ JICHCTBUTE/JbHOE YHCIO. T
1) M[(Intyf(t)]=DEF (2), 2€Q, (159)
2) M[t*f ()] =F(z+a), z+aeQ, = (160)

3) M[Df ()] =(—1)*(z—1) (z2—2)...(z—Fk) F (z—k),
I z—k€Q;  (161)
4) M[DitH (t)]=(—1)* (z—1) (2—2). . .(z—k) F (2),

: 2€Q,  (162)
5) M[(Dt)*f ()]=(—1)*(z—1)kF (2), 2€Q;, (163)
) M[f(r)]=r"*F(2), r>0, z€RQ, (164)
) - M[f(¢™M]=F(—2), —z€Q, (165)

8) - M[f(t)]=Ir|""F(r-'2), r5=0, r-1z€Q, (166)

CBeprTka MENNHHOBCKOFO THNAZ H e€e MHpe-
o6pasoBanue Mennuua. Ilycts a, b (a<<b)—neficT-
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BUTeNbHbIE YHcAa. CBepTKOH MEJJMHOBCKONO THIA ABYX
o0o0IeHnnblx GyHKuuh f, g€ uaﬂ;,,, Ha3blBAeTCs BbIpaXKeHHE
[V g, onpenenennoe ¢opmynoi

A ..
SVeE, @ =<f (1), <g(v), PUND, @, ;. (167)
Bripaxenue f\/ g siBisieTcsi 3J€MEHTOM off,

Ecnu Mf=F (2) npu 2€Q, Mg= G(z) npu zEQ
MHOX)eCTBO £2, 1} €2, HE mycTo, TO ngEu/!’(u v), rae (¢, v) =
=Q,NQ, nI{ HpH 5TOM

MIfVel—F(2)G(a), 2€9,n2, (168)

OrMetuM, 4To B cayyae, Korja [ W g—JIOKaJbHO HH-
terpupyemele Ha (0, co) ¢yuruuu " f(f) [ga, (V4] it

gt [C2,5 (O] €L, (0, 00), TO [\/g— PETYJIADHBIA 3JIEMEHT

a,b H )
rve={ree(L) Lae, (169)

CBsA3b ¢ ABYCTOPOHHHUM NpeoGpasoBaHUEM
Jlamnaca. Orobpaxenue [ (f) —f (¢e~!) siBAsiercs H30MOp-
dusmoM of, , Ha Z, , u o' (u,v) Ha &’ (4, V). O606-
IeHHas OyHknusa [ momyckaer mpeoOpasoBaHHe MesuinHa
TOTZa M TOJBKO TOTAa, Koria f(e~!) gomyckaeT IBYCTOpOH-
Hee mpeoOpasoBanue Jlamiaca. Ilpu stom obnactu omnpene-
nenus MI[f(f)] u LIJf (e“)] copmafalor u  MIf (¢)]=
=L[f(e?)] npu Bcex Z€Q,.
kx TlpuMepsL :

a) M[8%® (t—a)] = (—1)t(z—1) @=2)...(—Re,

Q= (—o, x), a>0, k=0, 1, 2, -

6) Mt (t—1]=—(24+a), Qf—(—oo —oc),

) M[t*(1—t)]=(z+a), ﬂf—(—“ o).

5. B kuure Kosom6o u Jlapyana [Nl a Takxe Jladuu-
Ha [1] MoxHo HaiiTH mpeoGpa3oBanus Me/IHHA HEKOTODHIX
APYTHX 0000ILeHHHX (yHKuuA. HekoTopble NpHJIOKEHHSA
npeoOpasoBanusa Mennnga oGoOmeHHbX GYHKIHA NPHBOASAT-
csi B Kuure 3emansuna [15] u B paGore CpuBactaBa u [la-

puxapa [1].



FJIABA 4
MPEOBPA30BAHUE BECCEJA

§ 1. Beeaenue

Hurerpanpusle mpeoGpa3oBanusi BHJA

F(=§ K@@,
0
rae K (2)—dyunknuu Deccelsi uau cBsisaHHBE ¢ HUMH (PyHK-
[HH, HA3BIBAOTCA npeodpasosanusmu becceas.
K stoMy BHAY NpHHajJexaT npeobpasoBaHus [ankeus,
K (nmpeoGpasoBanue Metiepa), I, Xapau, Konroposuya—
JlebeneBa u psan Apyrux npeoGpasoBaHHi.

§ 2. MpeoGpasopanne I'ankens

1. Ilpeobpasosaruem I'anxess HA3BIBAETCH BHIPAXKCHHE

Fy={ 1V Ju wtyat, (170)

0

rae 0 < x <oo, p—meficTBHTENBHOE uHCI0, J, (2)—OyHK-
nus Beccesas mepBoro poja HOpsAKa Y.

V3BeCTHO HECKOJNIBKO MOAXOJA0B K ONpeJesNeHHI0 3TOro
npeoGpa3oBanus A5 0GOOCIIEHHBIX (QyHKIUH.

2. Haunem c¢ Teopuu, npuHaifexaulefi 3eMaHsiHy: [5,
8, 15] u ocuoBaHHOfi Ha BBeleHHH NpeoGpasoBanus ['ankens
‘AAsi 0GOGIeHHBIX (QYHKIMH KaK OINepauMH, CONpPSKEHHOH
COOTBETCTBYIOLEMY NPeoGpasoBaHHIO B MPOCTPAHCTBE OCHOB-
HBIX QyHKIHH.

I pocmparcmeo,_ocHosnoix Pynkyud F¢y. Ilycts p—mo-
Goe HeficTBUTENIbHOE YHC/I0. [IpocTpaHCTBO F7y COCTOHT H3
BCeX KOMILIEKCHO3HAYHBIX GecKoHeuHo JuddepeHnupyeMbx



¢yHruuit @ (¢) Ha (0, co), YAOBNETBOPSIOUWUX HEPABEHCTBAM
A —p—L o
Vas(9)= sup [t= (D[ Te ()] <eo (171)

npu Beex m, k=0, 1, 2, ... . Tonosoruss B ¢, mnopox-
RaeTcsi CYETHHIM ceMeHCTBOM MOJMYHOPM {Vh & }m, k=o- [IpO-
CTPaHCTBO, COmpsiKeHHoe F7,, 0003HAYHM uepes . Cnpa-
BO[IHBEL BJIOMKEHHS D, >FH—+&E, 1 & —»92’“ — D,
Ecnu f€%, u supp fc[T, o), rae T >0, 10 fEFL.
Ilycrs F () —nokanpHO wuHTerpupyeMas Ha 0 <f <oo
GbyHKuMsa, npuyeM f(f) HMeeT MENJEHHBIH PoCT MpH ¢{—---oo

1
"7 f (t)€ L, (0, 1). Torna f mopoxpaer B ) peayasp-
Hyro obobliennyio pyHkuHio no ¢opMyJe

G o>={ O et

1 ' '
Ecin p>——, 170 o6nuHOe npeoOpasoBaHue [ankens

(170) ompenensier aBToMOp(®H3M NpocTpaHcTBa F7),.
Il peoGpasosarue I'ankers oGobmenHol dyHknuu f € 7;, on-
penensietca ¢opMyJol

A
<Hﬂfv (P>=<f’ HH«(P>v @E%u, P'>'_— . (172)

OHno 3agjaer aBToMop(pHaM MpOCTPaHCTBA FZp; NMPH  3TOM
H-I—Hu

IIpeo6pasoBanue omepanuii. PaCCMOTpHM ABa
oneparopa:

Myf (£) = §-r-1/2 Dtu+2/3f (§); (173)
Nuf (£) = tw+ 13D t=8 =103 (f), (174)
Tlycts p>—1/2. Torna ecin €y, T E
Hyon[—t] ()] =Nu[H, ] (%), (175)
Hy a1 [Nuf (B)]=—x[H,[] (%), (176)
Hy[—2f(8)] = MuNu [Huf] (%), (177)
. HLMuNWf (O] =—x* [Hyf] (x) (178)

Eciu f €4, TO
Hy [t (8)]= My [Hy 11 f] (%), (179)

Hy[My | ($)]=x[Huf](x). (180)
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Ecan f€§’, To npeobpasopanue Tanmkens H,f xomyc-
KaeT MpeAcTaB/leHue BHAA

[H. () =<F (), Vxtd, (xt)> (181)

npu u=>—1/2. Oyukuua H,f=F (x) MoxeT GbITb MpPOLOJ-
Kena M0 (YHKOHH, aHAJIHTHYECKOH BO BCeH KOMILIEKCHOH
IJIOCKOCTH, HCKJIOYasl TOYKH BETBJCHHS B Hauasle KOOpAHHAT

¥ B GeckoHedHocTH. Kpome Toro, oHa ynoBJeTBOpsieT Hepa-
BEHCTBY

JRxu+12, 0<x< 1,
\Kv?, 1< x<oeo,
rhe K m p—jocratouno Gosblune AEHCTBHTENLHHE YHCJIA.

Mpumep. Hn§® (t—a)—(-l)kD”[l/ axJy, (ax)], rRe
a>0, k=0,1,2,..

3. Semansm [11] onpenenpm npeobpasoBanue [ankens u
Ins 3HavyeHuil nopsifika W, MEHbLIHX —1/2. llyctp u—mo-
60¢ (HUKCHPOBAHHOE ACHCTBHTENBHOE YHCJAO H R —MOJOXKH-

_ TeJbHOE IeJIoe 4Hc/Io, Takoe, 4To w4k =>=>—1/2. IIpeoGpa-
30BaHHe

|Fx]< (182)

‘Hu.k[(P(t)]:('_l)kx-kﬂu+k[Nu+k —1r e Nu N (0] (183)

sABJsieTcA  aBToMopdusmom Ha FZ,. Ecim p=>—1/2, 1o
Hy, ,=H, B

Hpeoépasoeauue I"amce/m H,’J oGoﬁm,euuoﬁ dyHKIHH
f € %, onpenensiercs dhopmy.ioh

A
<H;Lfv q)>=<fv HM, k(P>v (PE‘%M' (184)

Tlpu p>—1/2 310 ompexenenue cCoBmajaeT ¢ ONpeleeHHEM
172

( 4) Hpyrofi crnoco6 BBeAeHHs npeoGpasoBaHusi [aHkensi
MPH BCEX KOMILIEKCHBIX 3HAYEHHAX W, U 7%= —1, —2, —3,
npuHafiexut Jlxnoucy [2].

[Tpeo6pasosanue I'ankensi MOXeT ObITh pacHpoCTPaHEHO
Ha KJacchl O0COOIiEHHBIX (yHKIHH, HAa DPOCT KOTOPHIX NpH
t -4 co HE HANOMEHO HHKAKHX orpaHuueHuit. OaHo u3 Ta-
KUX 00606IieHu#l mpuHagaexut 3emMansany [6, 9, 15] u ocHo-
BaHO Ha ompenenenun Buga (172).

Kox [1] o6o6mun mpeo6pasoBaHme | l"aHKe.nﬂ 06006111eH-
HBIX QYHKIHH NMPOM3BOJBHOrO pocta Hpu ¢ —--oo Ha_ Bce
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ReHCTBUTE/bHbIE 3HaueHus mapamerpa u. lipm stom OH . uc-
noJb30BaJa MeTol 3eMaHsHa [6].

Jlu [1] BBen mnpocrpaHcTBa THHA T, (npocz"paﬂcma
GoJsiee yskue, uem FZy, U CBfi3aHHBIE ¢ 7, TakK, KakK Ipo-
cTpaHcTBa 5 Tuma  CBf3aHbl C ¢ ; OTHOCHTENIbHO MOCTEN-
HHX CM. I“e.nb(baﬂn u IHuno [3]) u wuccremoBan B HHX
npeobpasoBanue [aHKeJas mpH JOOHX JeHCTBHTEIbHHIX 3HA-
9eHHSX W TaKXe B pPaMKax BbIIEH3J0XEHHOH TEOPHH
3emaHsiHa.

5. [Ipu p=0, 1, 2, ... Teopusi mpeobpasosanusi I'an-
Kesisi 0000mieHHHX (GYHKRIHH HPOH3BOJILHOTO HpPH f —--o00
pocra Geia pasButa Takxke Penpo [1]. B xauecTse mpo-
CTPaHCTB OCHOBHEIX QYHKIHUH OH paccMaTpHBaj HPOCTPAHCTBA
@, n FF. Tlocnennee cocroutr W3 (yHKUHH, KOTOPHIE siB-
JATCSA npeoGpasoBaHHﬂMH Ilankens ¢yHxkuuit us &, , npu-
yeM omepaTtop NpeoOpa3oBaHHsi 3afa€TCsi PaBEHCTBOM

AT, )
Helo(0] 0 ={tl.xho(hdt.  (185)
Oyuxuua Hr[o(f)](x) —uenas N0 X; CMPaBeAJHBbl q)opmynbx

I peo6pa306auue Tankers Hr[f] 0606m,em{ou Q)yummn
feHE ompefie/isiercs paBe'HCTBOM

Hr 111, 0> =(0oeme 2], eem..  as

Ecmu f (¢)—o6brdHas cbynxunﬂ, JomycKkaromas npeoﬁpaso-
BaHUE. FaHKeJIﬂ Buga (185), o -

[+ -]

CHe I, <p>=SHF[fJ<x)cp<x)dx 9€D,. (189)

0

IIpeobpasosarue 'ankers Hpe[f] o6061.ueﬂﬂoﬁ q)ynxuuu
f € 8, ompenensiercs paBeHCTBOM

CHy [}, 0> = f, »Hr [£2]) vests. (159
®opuyna o6pamenns Ecmn f€D,, 10
Hr [Hr[[T1=]. (190)
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6. Tenepb Mbl M3/MOXuUM APYrofl MOAXOX K ONpEAEIEHHUIO
npeoOpasoBaHus 'aHkensi 00OOWIEHHBIX OGYHKUHH, npuHaj-
aexamuit Koxy u 3emansny [1]. Huorma Takoe mnpeoGpa-
30BaHHE Ha3bIBAIOT KOMILIEKCHBIM MpeofpasoBaHueM ['aHkess.

I pocmparcmeo ocHosHox pyHkyut J,, ,. Ilycts p—rnpo-
H3BOJIbHOE JIEACTBHUTRIbHOE UHCJO, Q— MOJOXKUTEIbHOE el -
cTBUTeJbHOe 4ucsao. lIpocrpaHcTBO Jy,,, COCTOMT H3 BceX
KOMIIJIEKCHO3HAYHBIX GecKOHeuHo AudipepeHUHpYyeMBIX GyHK-
nué @ (¢) Ha (0, oo0), yAOBJETBOPSAIOIWUX INpH JoGoMm k=0,
1, 2, ... HEpaBeHCTBY :

"'((P)— Sup. |~ 12 [She]| <oo,  (191)

rae Sf—omnepartop, onpeneneHHenl (popMy.iof
Sk _A_ (t-p.—l/z Dieu+1 Dt—u—l/z)k'

Tomosorus B .7u HOPOX/AETCA CHETHBIM CEMEACTBOM MOJY-
HOPM {t}’ °}7. OGosmaunm HOPOCTPAHCTBO, CONpPsIXKEHHOe
I, v UEPE3 ﬂu o CHpaBelJHBH BJIOXEHHS DD, — T —
'“"711. &4+ H (g+—"7u a“’% — @D

CprKTypa CYXREHHUHA oGoneuHou GYHKOUHE
f€IL.na D,. l'chAb [€J4,qa» TAE a—TMpOH3BOJNBbHOE
¢GuKkcHpoBaHHOE JeficTBHTeNbHOEe 4HCI0 H —1/2<p < oo,
Torza AJist mo60ﬁ PU)ED,

i o>= <2cka[e-¢ft-" 1p=k=1P, (1) Fy ()], 9), (192)

TJ€ ¢, — MOCTOsIHHBIE, P, () — MoJHHOMBI nopﬂm{a mufF,({)—
¢dyukuuu, HempepsiBHBE Ha (0, o).

Ilycte f(f)—nokanpHO HHTerpupyemas Ha 0<1t<oo
dyukuus, takas, uro f(f)edth+12€L, (0, o). Torma f(£)
MOPOXKJAAET pe2yAfpHbil NEMEHT B J, , mo gopmyte

g e={10emd, D€,

Ecin z€{z: |Imz|<a zgt(—oo O}, To mpu mobom
¢ukcupoBandom z u m=20, 1, 2, ..
D'Z"Vzm.l,,(zt)eﬂ,,,,,.

Ilyete 2= —1/2. O6o6wennan™ pynkuus f € D’ nponyc-
KaeT KOMILJICKCHOe mpeobpasoBanue ['ankess, ecnu Hafijercs
TaKoe MOJIOXHUTeJbHOe uuchao {@, uro [€J, ,. Iaa moboi
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o6o6uieHHOA (YHKUHH, [IOMyCKalomeHd KOMIJIEKCHOe npeol-
‘pasoBanue I'ankessi, CyLIeCTBYET TaKoe €IMHCTBEHHOE HeHCT-
'BHTeJIbHOE UHC/IO O (BO3MOXHO, paBHOE 4-o0), 410 fE€Jy, 5
mpu b<o,u f¢Iy, , npu b >0, Hasosem obaactb

Q,é:{z: | Imz| <o, 2¢(—oo, 0]}

06/1acTBIO ONpeneNeHusi KOMIJIEKCHOro npeobpasoBanud I'an-
KeJis.

- Komnaekcroe npeodpasosarue I'ankeas o600meHHol QyHK-
nHH f € Jy, , onpenensiercsi paBeHCTBOM

A —
F(2)=[mf]@=<F (1), V2t Ju ey, 2€Q. (193)
Ecau cymectByer mpeobpasoBanue [aHKeast B CMbcae
onpenenenusi (193), To OHO cyumleCTByeT H B CMEICJIE - ONpe-
nenenus (172). -
AuanutuunocTb. Oyukuua F(2)=[h,f](2) ananu-
THYHa B Q, U AndA Beex m=1, 2, 3, ...

DPF (2)=<f(t), DRV 2t I, (2t)>, 2€Q;  (194)
®opmysaa o6pamenusn. Ilyers fEJ, F(2)=

K, ar
=[hyuf](2), 2 €2, u r —AelicTBUTeNIbHAST NepeMeHHasi. Toraa
f .

Fty=tim § [Buf](0)V 5F Ty (xt) dx (195)

B CMBIC/IE CXORMMOCTH B 93 3lech 0 < x < co.
- Epuncrsennocts. llycte F(2)=huf npn 2€Q, u
" G(2)=h,g mpu 2€Q,. Ecan F(2)=G(2) mpu 2€Q,n8,,
TO f=g B CMBICJI¢ pPaBeHCTBA B 9.
Onenxa, llyery F(2)=h,f npu z€Q,. Toraa B .o-
Go#t mosoce {z: |Imz|<a <o, z¢(—oo, 0]} cnpapeanuBo
. HEPABEHCTBO

| F @) < |2|++1/2 P, (|2)), - (196)
rie P,(]z|)—mHorounen, saBucsmui OT 4.
Ilpu Bcex k=0, 1, 2, ... crnpaBepnauBa ¢opmy.Jia
Bu[Sh ef1=(=DF2 Ry [f], 2z€Qy (197)

OrmeTrnM, uyTO mnpeoGpasoBaHue [aHkesss 06OOIIEHHBIX
GyHKIHH MOXHO pacCMaTpHBaTh KaK YaCTHBIH caydad mpe-
obpasoBaHusi BartcoHa; OTHOCHTENBHO 3TOTO IMOAXOJA CM.

Xey [1].
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§ 3. MuoromepHoe npeo6pasosanue lankens

Kox [2] npemnoxun cienyiouuii BapuaHT pacmpocTpa-
HeHHus npeo6pasoBanus [aHkedsi HA o6o6UIeHHBE HYHKIMH 7
nepemeHnuX. Ilyere t=(¢,, f,, ..., £,) € R* u [ ({)—06bIY-
Hasi pyHKUHsA. Toria MOXHO OMpeReuTb (GOpPMAJbHO fpe-
obpasogarue Tankers ¢yHknuu f(f) paBeHCTBOM

‘ AP @ n _l_

[l 0= ... () [H (<t I (x.«t;)] drt. (198)
0 0 g

i=1

IIpocmpancmeo ocrosroix pynkyuil F¢y (R"). Tlyets p—
Jo0oe GuKcHpoBaHHOE AeficTBHTeNbHOE YucIo u [ ={¢: ¢ € R”,
0Lt <o, i=1, 2, ..., n}. Tlpocrpancro 7, (R") co-
CTOMT M3 BC€X KOMILICKCHO3HayHBIX OecKoHeyHo Autdepes-
LHpYeMBIX yHKuuA @ (f) Ha [, yNOBJETBOPAIOLHX Hepa-
BEHCTBaM ,

A

s (@)=

A \ no ky —p-1/2
=Stl_;13 ... t':n LI:II(t, ID'i)' (t, -ty @ ()| < 0(199)

Aas Jo60H mapbl HEOTpHIATEJbHBIX IEJbIX 4YHCeaR m u k
u3 R*. Tonosorus B 57, (R") MOPOXKIAETCA CUETHBIM CeMei-
CTBOM TOJIYHOPM {V% i}, | & |=0. OGO3HAUNM MPOCTPAHCTBO,
conpsikentoe 37, (R*), uepes 7y, (R"). CnpaBeijuBbl BJIO-
xenus D(1)—Fu (R u Fy(R)— D' (I).

Mycty f(f)—a0kanbHo uHTerpupyemas Ha I QyHKIus,
Me[JIEHHO pacTymasi npH |£|— oo u TaKas, 4T0 £y...1,f (£) €
€L,(0, 1) mo kaxnofi mnepemeHHo#i. Torma [ mopox-
IaeT pezyafpHywo 0O0OUEHHYIO GyHKumo B FZp (R™ mo
dopmyse

<thoos={.. {fewat, oedu(Re).
. 0 0

Hpeoﬁpaaoaanue TanKkenn oﬁoﬁmeuuoﬁ byHKuuu f€

ETu (R, }L>.—§—2i— , OTpELENISIeTCs PaBEHCTBOM

A :
Khyfy ©>=<f, Bpo>, QEFu(R"). (200)
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Sra ¢opMysa uMeeT CMBICJA, TaK KaK mpu u=>—1/2
npeoGpasoBanne H, ocyulecTeasier aBroMopduaMm £y, (R?).
B s70fi ke paGore Koxa mosmydeHsl ¢opMyJibl mpeobpasoBa-
HHs onepanufi, aHajoruuHsle Qopmysaam (175)—(180) pas
OJHOMEpDHOTO cayyasi.

§ 4. IpeoGpasosanue I'ankeas—Ilsapua

1. A. IIsapu [1] BBen npeoGpasoBanue TaHKes st OGBYHLIX
¢GbyHkuuft, o0najalomPx- HEKOTOPHIMH  JONMOJHHUTENIbHBIMH
CBOHMCTBAMH, PaBEHCTBOM

F@=HIF= (O T, eym ¢ydt,  (201)
e k | :
J,()=2T (v+1) ¥, (1), t>0, (202)
. 2v41
m’ (t)=m. (203)

910 mnpeobpasoBaHHE OBJIO MNEPEHECEHO HA CcHELHaJbHEBIE
KJaacchl 00OOLIEHHBIX (GYHKUHH [BYMs PasIHYHBIMH CIOCO-
Gamu.

2. TlepBuii cmoco6 npuHamiexut Jlu [2] u ocHoBaH Ha
BBeleHuHu npeobpasoBaHusi ['ankens—IlIBapua oGoGuieHHBIX
¢GbyHKIuE Kak CoOmpsXKeHHOTO ONepaTopa B CONMpSiKEHHOM
HNpOCTPaHCTBE.

Ilpocmpancmsa ocHosubix pyHkyuld &, u . Tlycts v —
NpoH3BOJibHOE KoMmmieKkcHoe uwmcao. [Ipocrpancteo &, co-
CTOHT M3 BCEX KOMILIEKCHO3HayHHIX OecKoHeYHO AudxbepeH-
uupyembix ¢yHknué @ (f) Ha (0, ©0), YHOBJETBOPSIOMHX

npu mobeix m, k=0, 1, 2, ... HepaBeHCTBaM
’ A .
Vm, e (@)= sup [i#A ¢ (£)| < oo, (204)
0t
rae A
Ay, i=D}+(2v+1) 1D, (205)

ITpocrpanctBo &, COCTOMT M3 TaKHX ke (QYHKUHH, yA0oB-4
JeTBopAIMX HepapeHctBaM (204) smms mpu m=0 u Bcex
k=0, 1, 2, ... . Tomosorun B 7, u &, MOPOKIAOTCA
CYETHBIMH CEMEHCTBAMH HONYHOPM {Vpm, e}, k=0 B {Vo. #}fmo-
cooTBercTBeHH). OTMeTnM, uTo @(f) €, TOrAa M TOJIbKO
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TOrfa, Korza (V*12q(f)€F, (cMm. m. 2 § 2). Tlpeobpaso-
Banue [lankenss B dopme A. Illapua (201) samaer npu
vZ>>—1/2 nnneiinoe HempepuiBHOe oToGpakeHne &, B .

ITpeobpasosarue I'atikers—Ileapya (HS)' f oGobumennol
bynkiuu f €4, onpenenasercs paBeHCTBOM

A
CHSY o @>=<F, HP0>, 9€dy.  (206)
Ilpu v=—1/2 oneparop (HP) orobpamaer &% na &
JHHEHHO M HeIPepbBHO. \ o
Ecnu f €&, To npeobpasosanue Iamgens—Isapua no-
nyckaeT MpejCcTaBJeHHe BHAA o
[CHPY [T (x) =<F (£), £ (52 Ty (x8) 5. (207)
Ounenka. Ecmu fE€E,, 10 : '

C,, 0<x<1,
lF(x)lg{ka’ I<x<oo

npu HekoTopoll moctosiHHOH C H JoctatoyHo GoJsbiioM mmo-
JIOXHUTENLHOM II€JI0M YHCje R.

3. pyro#i noxxox Gbl1 pasBuT JIbtoGoM u [Tsuau [1].

ITpocmparicmso ocHosHblx QYHKYUlL G4, 8. Tlycts a, 8, v—
(ukcupoBanubie EHCTBHTENbHBEIE UHCJA, YAOBJIETBOPSIONIHE
ycaosuaM v >—1/2, 0 <a<{v+1/2u 6 = 0. Tlycrs § (¢)—
Geckoneuro auddpepennupyemasn Ha (0, o) GyHKuus, mpryeM
E()>0 npu Beex >0 u :

_ ,\tv+l/2+6’ 0 <t < .l’
20 “{ o1, 2.

TlpoctpancTBO 7, 5 COCTOMT M3 BCEX KOMILIEKCHO3HAYHEIX
GeckoneuHo AuddepeHnupyemerx ¢ynxunuit @ (¢f) Ha (0, o),
YZOBJIETBOPAIOIUX HEPaBEHCTBAM T

(208)

n@®=, s |50 [20]| <o o)

npu Beex k=0, 1, 2, ...; onepatop A, ; ompenesen dop-
myqof (205), a ¢yuxuusa m'(¢)—pasenctsoM (203). Tomo-
“JIOTHSA B F/4, 5 TOPOXKAAETCA CUETHHIM CEMEHCTBOM MOJYHOPM
{Ve}F=o. O6GO3HAUMM MpOCTPAHCTBO, CONMpSMEHHOE F7, 5, Ue-
pes ;s Cropapesmuebl BJIOMEHHA D, —FH, 5 U
Fa 86— D;. llpn mobom o¢urcupoBansoM x >0 byHKIuA

' (t) Jy(xt) npunagnexur F, s.
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Ecau dyskuusa f(¢) nokanbuo unrerpupyeMa na (0, oo)
() [E@)]m’ (t) €L, (0, o), TO [ MOPOKIALT pecyrapHYyrO
06001ieHHYI0 QYyHKUHIO B F7,, ¢ MO dopmyJe

<f,<p>=§'f<t)<p<t>dt, ¢ €T, s,

I peobpasosanue Tankers KOf o6obwenHol GyHKUHH
fE€EH, s onpenenﬂe'rca dopmyaoi

F ) =[BOf (0= <F(t), m T, ()>, x>0, 210)

Fnagkoctb, Dynkuus F(x) 6eckoHeuno audxpepeHin-
pyema mpu x >0 gas Beex k=1, 2,3, ... H

DEF (x)=<f (), m' () DET, (xt)>, x>0. (211
AcuMnroruka. CopaBeanuBa oleHKa
#F(@)=0(xmin -0 0),  x— +40; (212).

i 1
F(x)= ( T), x— 4 o0, (213)
rje p—HQOTpI/IIJ.aTeJII:HOQ neJsoe 4ucJjQ. .

®opMmyaa ob6pamenusn. Iycts F(x)=hDf u r—
NefCTBHTENLHAs HepeMeHHas. Torzaa : :

o ; ‘
Foy= lim § Fxym’ (x) ], (xt) dx (214)
e r>o §

B cMbicse cxofumoctd B Df.

§ 5. K-mpeoGpasoBanue

Jlaa ofeuHbiXx GYHKUME f(f), YAOBJETBOPSIONIMX HEKO-
TOPBIM OTpaHHueHH M, K-npeobpasosatue, HasbiBaeMOe TaKxkKe
npeobpasosariiem Medepa onpenessieTcs: paBeHCTBOM

F(@)= S FOV Kulat)dt, (215)

rae K, (2)—oyuxknua Makjpowanbia (cM., Hampumep, Jlur-
KHH H HPYILH/IKOB [1]).

3emaHAH [8 9, 15] pacmpocrpanHa K—npeo6pasonamde
Ha CHelHaJbHHH KjacC 000OIIeHHBIX (YyHKIHMH, HCCaeL0BaJ
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CBO}CTBA [ipeoBpasoBanHs H MONYUHT AN Hero (opMyJHl
o6pameHus.

11 pocmparcmeo  ocHOBHbIX pynkyud ¥y, .. ycrs a —
ACHCTBHTEJbHOE YHCJIO0, h— HYJb HJIH KOMILUIEKCHOE YHCJIO,
yZoBJeTBOpsiioniee HepaBeHCTBY Rep > 0, h(t)—ﬂenpepbna-
Hasi ¢yHkuus Ha (0, oo), 3ajaHHAsi PaBEeHCTBOM

h(t)_{lnt 0<,t<e'1,
—1, e 1<t < oo,

Beenem nudepenumanbHeiil oneparop
,;Su=t-u-l/th2u+lDt-u-l[2‘ (216)
Ipoctpancreo %y, , COCTOHT H3 BCEX KOMILIEKCHO3HAUHBIX

GeckoneyHo auddepeHUUPYeMBX OyHKuHE ¢ (f) Ha (0 00),
ymmemopmoumx HepaBeHCTBaM

p.'z‘,k((p)=' sup [esttu- 128k (£)| < 00, Rep>0,
- L0t

' A Sko (1) l

8 (@)= sup et S92 (217

0a x(@)=_ S,E | < (217)
npu Bcex k=0, 1, 2, . Tomosiorus B ¥y, , MOpoXAaeTCHA

CHETHbIM CeMefiCTBOM nonyuopM {o& r}5=,. TlpocTpaHncrso,
compsixkenHoe ¥, ,, 0003HauMM uepes %, ,. CrpaBeLHBbI
BIOXeHHA D, — K, o U K, -—>@+
IIyctb a—npousBoJbHOE neucmmenbﬂoe unco, f(¢) —
TaKas JoKaJbHO HHTerpupyemas Ha (0, oo) q)yHKupm 4TO
t“+’/2e—‘”f () €L, (0, co) mpuRep>0uV'th (et f(t)e
L,(O, ©0) IpH p= 0. Torza f(t) mopoxnaer B %', , pe-
ayﬁﬂpliblu BJEMEHT

<t o>= 1emd, o0 eR.

O6o6uienHasn ¢pynkuus f € &7, nonyckaer K-npeobpasoBa-
HHe, eCJIH CYImeCTByeT TaKoe JAeHCTBHTEJNbHOE YHCJIO &, 4TO
[EX\ o Hns moboii 0600meHHOH QyHKIMH, JOMycKaome
K-npeo6GpasoBaHue, CyLieCTBYeT TaKoe JEHCTBHTE/IbHOE YHCJIO
0;(BOSMOXHO, paBHOE —oo), uTo [ €X'y, 4 IPH BCEX a > G, U
f ¢y, o mpu a <o, Tlpu Kaxma0M GHKCHPOBAHHOM 2, TAKOM,
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urto 250 u Rez > a, ¢ynkuus Vz_iK',,, (2t) npuHanIERUT
uIa('-npeo6pa3013am1e nopsjxa p 0600UEHHOH (YHKIHH
f €%, o onpenenseTcs paBEeHCTBOM ‘

A - I )
F@)=[KJ1()=<[(t), VaKu(2t)>, z€Q, (218)
rae Qf—oﬁ.nac'rb CTeAyIollero BHAA:

A
Q,={z: Rez>o0, 2740, —n Largz < x}.

Ilpu 0, < 0 obsacts £, mpexcTaBJsier co6oi MOMYNIOCKOCTD
c paspesom [0, O]. Uncno o, HasmiBaercss abeyuccoil cxo-
dumocmu, a Qp—obaacmoto cxodumocmu K-npeoOpasoBaHus
o6o6ieHHOl QYHKUMH fE T, ,.

Ecan ¢ynkuusa f(f) nokanpHo uHTErpHpyema Ha (0, oo)
u f(f)e®[j(t)]*€L(0, o), To f nopoxnaer B ¥} , pe-
2yAapHY0 00001eHHYI0 QyHKuMIO, K-npeofpa3soBaHHe KOTO-
poll HMeeT BUJ :

F(@)=§ (W H Ky (at) dt.
0

Ananutrnunocts. Ilyers F(2)=[K,f](2) npuz€Q;.
Toraa F(2)—dyuxuns, anaautuueckas B Ly, u o
DEF (@) =<f(8), DIV ZK.(2t)>, 2€Q. . (219)

Ilpeo6pasosanue omepauui..
1) Ecmn F(2)=[Kuf](2), 2€9Q;, to0 ana moBoro
k=1, 2, 3, ... ‘
K, [Sifl=2%F (2), "z€Qy. (220)
2) Ecn €S, n 2¢(— o0, 0], 10 :
a) [Kutf (O](2) = —2z#-22Dz-w+12[K,_\fl(2)=
=— 212D M8 Ky f](2); . (221)

6) [Kut='f (1] (2) = — 5 {[Ku-sf 1 (&) —[Kusaf] (&)} (222)

B) [Kut=/2Dyt1/3 f (i) 1@) =— —;— {{Ku-f1(2)+

| [Kuafl @} (223)
1) [Kutu=t2 D=w1of (1)) (2) = — 2 [Kuaf1 (2 (224)
n) [Kut—8-12Dge+12](2) = — 2[Kyiaf1(2). - (225)
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IlpencraBnenune nocpencrBom K-npeoGpa-
3o0BaHu#. [aa toro urobn ¢yHruus F(2) O6waa K-mpe-
o6pa3oBaHHeM NOpAAKA W HEKOTOPOH 06olLIeHHO! $YHKIHH,
ompefieseHHHM opMysoil (218), Heo6XoAUMO H JOCTATOUHO,
yToGBl CyllecTBOBasa HOJYyIMOcKocTh {z: Rezzz b > 0},
B KOTOpO#l F (2) aHANMTHYHAa M YLOBJIETBOpSIET HEPaBeHCTBY

|F @) | <P, (z]), (226)
rie P, (|z|)—mnonuHOM oTHOCHTENBHO |2Z].

@®opmyan obpamenusn. 1) lyers fE€EXKY, 4 F(2)=
=Kuf npu 2€Q, 1 0—moboe PUKCHPOBAHHOE NEH CTBUTED-
HOe NoJIoXKHTeNbHOe uncsio U3 €2, Toraa

G+ir .
fiy=1lim § F@V1,(t)de (227)
r—-w o_t’. -
B CMHIC/I€ CXORMMOCTH B i, [, (2)—wmoauduunupoBaHHas
¢yukuus Beccenst nepBoro poxa. (nsi oGobimeHHBIX (yHK-
uuit w3 Jy ., —1/2<<{p < 0, BBegeHHHX B I. 6 § 2, 3Ta
‘popmysa nonywera Koxom [1].)

2) Ilyerb F(2)=K,f npu z2€Q; n suppfc|T, o), rae

T > 0. Torza ,

Fo=tim Y i ()" I8 @ eeassd (29

B CMBICJIe CXOIUMOCTH B 9Dj. _

3) Ilycts F (2) = K,f npu z €Q2; 1 n—crenesb NOJHHOMA
B oueHke (226) nna moaymiaockocth RezZ>b > 0. Ilycrs
m—1eJsioe TOJNOKHUTENbHOE YHCJIO, TMpHUeM

2m—Ren—3/2 > n.
Beegem oneparop K, ¢dopmyaoit
A c+im

K :z~**F (z)—% S z22mF (2)V 2t 1, (2t) de.
.. ¢~{mo
Ecau ¢ > b, T0 .
- [=SP[Kilez™*"F (2] (229)
B CMBICJE PAaBEHCTBA B 9. '
EaxuncrBednnocts. Ilyete F(2)=K,f npu z€Q,
G()=K,g mpu z2€Q, u F(2)=G(2) mpu z€Q;NQ,.
Torna =g B cMuicsie paBeHcTBa B 9.
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Ouenka (Kox u 3emansy [1]). Ecan O<Rep.<1/2
fef’]if"’,a H Sllppr[tf, °°)’ tf>0 TO

| F (x)] < Me="%, (230)

rae x >a-+1, T—aoboe NeficTBHTENbHOE YHCJO0, TAKOe, UTO
0 <1<, u M—pocrarouno GoJibmast NMOCTOSHHASA, '
“Ecmm f€XY, ., 0Sp<1/2, TO

F(x)=o(x'""), x—-+0, (231)
rae n>—1. - .

§ 6. I-npeoGpasoBanue

Jas obpHbIX GyHkuuii /- npeo6pa308auue ¢dopMasbHO
onpenessieTcsi paBeHCTBOM

F)={f@yVar, ), (232)

rae [, (2)—wmoxudunupoBaHHas QyHKUUSA . Becce.vm nepBoro
pona nopﬂm{a 0.

Kox u 3emansan [l] pacmpocTpanusu 3to npeoépaBOBa-
HHe Ha ofofueHHble GYHKIHH CAEYIOMHM 06pasoM.

ITpocmparcmso ocrosrobx pyrxyutd 7y, (o). Tlyers {a,v},,=1
MOHOTOHHO BO3pacTawolas IIOCJIeILOBaTeJIbHOCTb NOJIOKHTEb--
HBIX uHceJ, Takas, 4ro a,— 0—O0. Ilpocrpancro- 7, (0)
onpefieisieTc KakK CUeTHOe o61=e;mHeHne NPOCTPaHCTB 5u 2

(cm. m. 6 § 2), T.e. J,(0)= U .‘.7,,,‘ . Ilpocrpancro, co-

npsxKenHoe J, (o), oéosﬂaan qepes .‘.7’ (o). "
I- npeoﬁpaaoeauue 0600meHHOi cbymmnn f(ea, (U,),
p=—1/2, onpezle.nﬂe'rc;l q)opmy.nou :

L@@, VA, @, sen, @
rae

A
xs={2: |Rez|<o; 2¢(—oo, 0]},

a YHCIO G, onpefeseHo B m. 6 § 2.
IlpaBasg wacte Qopmyabt (233) MMeeT CMHCI, TaK Kak
npu Jo6oM 2z €y, ANA KOTOPOTO |Rez| < a< o, uMeen

Vztl,(2t) €3y, .



64 I'J. 4. TPEOBPA3SOBAHUS BECCEJIS

AHanuMTHYIHOCTS. d)ynxunﬂ F(2)=1I,f anannTnuna
B 00JaCTH %, H

DEF () =<f (), DEVZ I, (2t)>, z€x,.  (234)

Ilycrs dyukuusa f(£) JokanbHO mHTerpupyeMa Ha (0, co)
u f(t)edttn+1/z € L (0, oo). Toma [ nopoxnaer pesyaspryto
0600LIeHHYI0 GYHKIHIO

@®

<f;q>>=Sf(t)¢(t)dt, cpeﬂ;;,a,

Ouenka. Ecm fe7, (cf),zexf LRez[<a<cf,'ro
l[’uf](2)|<lz|"“ YrP, (IZD, (235)

rne P,— MHOrOWIeH, 3aBUCAMMA OT @. =
I'Ipeo6pa30BaHne onepauuu Ec.rm fE€IL(oy,

TO
LISLdBO]=2*[Lf](, z€yg (236)

oneparop Sf ; onpezenen B m. 6 § 2,

®opMysa oGpamenuns. llyere F(2)=NLf, z€y,
n=—1/2, o—moboe IefiCTBHTE/IbHOE HeoTPHIaTe/bHOe
YHCJIO H3 Y.

Torna .
To)= n'm Li 5‘ F @)V EK, (t2)dz (237).
o-ir

B CMbICJIEé CXOJIHMMOCTH B npOCTpaHCTBe @+, Ku (z) q)yHK-
nus MakjpoHaabja.

CeA3b c. rnpeodpasoxaannem, I‘aHKeJxa
Ecm f€J) (o), TO : S

B, i, , '
[Auf] (t'2)=et<2 ,‘> [Li12), z€x, (238)
§ 7. MpeoGpasoBanue Xapau o

ITpeobpasosarue XapOu oObiuHOR QyHRUHH f(f) ompene-
Jasiercst GopmyJioi (Xap;m [

F(x)—§ o (ct) if (£) dt, (239)
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rae ‘
Cy (2) =cos pnd, (2) +sin pnY, (2),

Jy(2), Y, (2)—dynkuuu Beccens nepBoro M BTOPOro poAa
COOTBETCTBEHHO.

Ilpu p=0 mnpeoGpasoBanne Xapau COBHAZJaeT C OXHOMH
13 ¢opMm npeobpasoBanus ['ankesas, a npu p=1—c Y-npe-
obpaszoBanneM, Ilatax u Ilsuau [1, 2] BBeaM M H3yuHJsH Npe-
o6pasoBaHue Xapiu AJs CHENHaJbHOrO Kjacca 06CCLICHELLIX
¢dynkuuil. Huxe wnsnaraloTcsi HeKOTOpble MO.iyYeHHBIE HMH
Pe3yAbTaTH, '

M pocmpancmeo ocHosuoix Gynrkyuill 9,. Tlycts o—dukcu-
poBaHHOEe JeHcTBHTesbHOE 4ucao, |v|<l{a < 1/2. Tlpoctpan-
CTBO §, COCTOHT H3 BceX ompenesneHHHX Ha {0, co) KOMIIeKc-
HO3HAYHBIX OECKOHEeUHO NH(pdepeHIHpyeMblx QyHKUHE ¢ (),
YAOBNETBOPSIIOIHX HepaBeHCTBaM

v (qp)«i0 s [EOMe@O| <,  (240)

rle k= O 1, 2,
5, 0<i<I,
()= {t

t>1, (241)
Ab = (D,__.D, ”2)".

TonoJsorust B, §, NOPOXKAAeTCA CYETHHIM CEMEHCTBOM MOJY-
HOPM {V,}5_. OOO3HAUHM INPOCTPAHCTBO, COMpSKEHHOEe Y,
yepes 9.

I1pocmparcmeo ocrosrelx ¢pyrkyuti $,. TlpocTpanctBo %,
COCTOMT H3 BCeX KOMILIEKCHO3HAuHbIX ¢(yHKOUH ¢ (f) Ha

(0, o©), yHOBIETBOPSIOIIHX YCJIOBHIO

Tonosorus B $, MOPOMIAaeTC CYETHBIM CeMeficTBOM IO
JyHOPM {15 o, THE B, ()= (q’( )> . O6o3nayum mpocT-

paHCTBO, compsKeHHoe %4, uepes ¥’,.Ilpn m06oM BHKCHPO-
BaHHOM X o¢yukuus C, (xf) npunagjexur $,, ecau x==0
v <a<l1/2.

[ S PO
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IIpeobpasosarue Xapdu 06006IEHHOMN q)yﬂxunu f(t)e‘!;
onpefensercs q)opmy.nou .

<tf ), Cy(xt)>= <f(t), tCy (x>, (242)
Il X—IPOH3BOJbHOE JefiCTBHTENbHOE YHCIO, OTHYHOE OT
Hyas, |v|<<e<{1/2.
Fnagkoctp. Dyukuua F(x) GecKOHEUHO ;udqxpepen-
nupyema npHu xs=0 u
F® (x) = <tf (2), D"C (xt)> (243)
npu Bcex k=1, 2, 3, ... .
AcuMmnroruka. Ecim x40, 10
Fx)=0(x|"* mnpu x—0, (244)
F(x)=0(x|~*) mpn x— oo, (245)
TAe r—HEKOTOpPOe HeOTPHIaTeJbHOE UHCJAO H o — (HKCHPO-

BaHHOE IMOJIOXHTENbHOE YHCJIO, Takoe, 4To |v]|<<a<1/2.
BBenem o6osHauyenue

22 v—-ap ,
Fy(2)= TOT wip vree- -1,v (2, (246)
The sy, v(Z)—¢>yHKuuﬂ JloMmesis.

dopMysa oépameﬂnﬂ Iycts f(f) €%, rre |v|<<
<a<1l/2n

F@=<f(0), 1Ca(xh)y,  x0. (247)
Torna .
. N :
lim ¢ tCF O F, (t)xdxe=tf (1) - (248)

®0

B CMBICJIE CXOIHMOCTH B 9.

CaencrtBue 1, Ilycts €%y, [v[<oc<l/2 I'Ipup O
npeoGpasoBanne XapAu (37) mepeXoAuT B ORHY H3 (opM
npeoGpasoBaunsl ankens 06oO6LieHHBIX (QyHKIHUT

=<f(t), tJy(Ex)>.

Toraa
) N

lim ¢ (F(x) 7, (t0) xdx=1tf (t)' (249)
-+ ® §

B CMEICJIE CXOAHMOCTH B 9,
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Caencteue 2. Ilycts feé., Iv|<e<1/2 u F(x)
asaserca Y-npeoGpasoBaHueM oGoOIeHHOH GyHKIuu f:

F (x) =<f ), tYy(xt)>.
Torxa
N

mt § F (x) H, (et) xdx = tf (¢) (250)

li
N->» 0 .
B CMBIC/IE CXOAUMOCTH B 9D, ; sfiech H, (2) —¢pynxunsa Crpyse.

§ 8. Ilpeo6pasosanre KonrtopoBuua — JleGegena

ITpeobpasosaruen Konmoposuua—Jlebedesa (cM., Hampu-
mep, Hutkua u IlpyamuxoB [1]) ana o6bluubIX &YHKIME,
YAOBJIETBOPAIOMHUX HEKOTOPHIM JONOJHHTEJBHBIM YCJOBHSIM,
Ha3HIBaeTcs BbIpayKeHHE

@®

F)={1 @K (0t (251)
0
rie K, (f)—odyHkuus Maknonanbaa.
3emansn [16] BBes mpeoGpasoBanue KonTtopoBHua—Jle-
GefleBa 15151 000OMEHHBIX (YHKIHI ¢ KOMOAKTHREIMH HOCHTE-
asmu B (0, co) u fokasan popMysy obpaieHus.
Hockonpxky dynkuus K, (f) npH J060M (pUKCHPOBaHHOM
t—uenas mo x, 10 K, (t) €&,. o
ITpeobpasosarnue Kouwmoposuua — Jlebedesa 06o6IERHOl
dyHknuu f(#) €5 ompenensiercsi paBeHCTBOM ' '

A ‘ .
F(x)=<f(8), Kix (). (252)
®opmysa obpamenus Ecmu [ () €&, 10

T
F(t)=lim ;t%; OS F (%) Ky (£) x sh aux dx (253)

B CMbICJIE CXOIXMMOCTH B 9.



rJIABA 5
NMPEOBPA30OBAHMS CTUJITBECA W I'HJIbBEPTA

§ 1. Ilpeo6pasopanue Cruarbeca

1. I]peobpasvsarue Cmuamveca onpelensierc 1as oGbY-
HbiX QYHKUMH, 00JafalolHX HEKOTOPHIMH JOTIONTHH Te b HBIMH
cBofictBamu, (opmyJoi

Fx)= S 10 4 | (254)

(cMm., Hampumep, JIMTKHMH H I'Ipymmxos [1]). Huxe npuBee
JIeHHl JBa BapHaHTa paclpocTpaHeHus NpeobpasoBanus CtuJ-
Theca Ha 0000IeHHbie (PYHKIHH.

2. 3emaHsH [15] BBOAUT MpeoGpasoBaHue CTHJITBECA KaK
yacTHHH chyuail npeoGpasoBaHHs cBepTKH. He ocranaBiu-
Baficb Ha MpPHUBONANIHX K 5TOMY ONpelesleHHI0 3aMeHaX, MBl
copMyJHpYyeM JIMIIb OKOHYaTeJbHbi€ Pe3yJbTaThl,

Ipocmparcmeo ocHosHeix Gyrkyuii %, 4. Ilycts @ u b—
NpOU3BOJIbHbIE JeficTBUTEeNbHEIE YHcJaa. llpocrpaHctBo %, .,
COCTOHT U3 BCeX KOMILJIEKCHO3HAUHHX OecKOHeuHO- RuddepeH-
nupyembix GyHKOHA ¢ (), onmpeneseHHbix Ha (0, o) U yHO-
BJeTBopsiomux npu k=0, 1, 2, ... HepaBeHcTBaM

W@ sup 18,0 EDPVTp@)| <o, (@55)

riue ]
2, 1<t < oo,
8o )=\ p o<ct<1.

Tonousorus B %, , NOpoXKAaETCS CUETHHIM CEMEHCTBOM MOJTY -
HOPM {Lz}fo- O603HaYHM NPOCTPAHCTBO, CONpSIXKEHHOEe ¥, 5,
uepes ¥, 5 Jna kaxporo ¢urcupoBaHHoro x, 0 < x < oo,
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¥ JeHCTBHTENBHHIX umcea asc1/2 w b=—1/2 dynkuus
(x +¢)"! OpUHALIEXHUT ¥, ;.

I1peob pasosariue Cmuﬂmbeca 0600ImeHHONH  (YHKIHH _
f (¢) € #a,» ONpeneaaeTca paBeHCTBOM

J(x)ﬁ(f(t) x—jr—t) 0<x <o, (256)

T'nagkocts. CDyHKuuﬂ J (x) 6eckoHeuHo nuddepeH-
unpyema H

J (x) = <f (¢), Dr x‘+t> m=1, 2, 3, . .

Gopmyaa ob6pamenuda. Ilycte f({)€%ap U ee
npeoGpasoBanue Cruiarbeca onpeneseHo dopmyJoit (256).
Torna

J ()= lim - (n) Diw"DY (] (257)

B CMbICJIe CXOAUMOCTH B D).
3. pyroil crnioco6 BBeieHHSA npeoépasosaﬂnﬂ Cruatseca
o6o6leH biX GyHKUui NpuHafaexuT Ilsunu [6].
. Il pocmpancmso ocrosHbix Gyrxyuil S,. TlpoctpanctBo S,
COCTOHT H3 BCeX KOMIJIEKCHO3HAUHBIX GeckoHeuHO FudpepeH-
nupyeMeix GyHkuuit ¢ (£), onpeneseHsnx Ha (0, o) H yio-
BJIETBOPAIOLIUX YCJOBHSAM

(@)= sup (1+8)% (tD)* o (f)| <o (258)

npu mobom k=0, 1, 2, ... , rae a<C1—dukcupoBansoe
AeficTBHTEIbHOE 4YHcao0. Tomosorus B S, mopoxzaercsi cuet-
HbIM CeMEHCTBOM TMOJIyHOPM {yk},‘;;o. O6o3HauuM mpocTpaH-
CTBO, COMpfXEHHOE Sg, uepe3 S;. CrpaBelsHBbI BJIOXKEHHS
@+ ——»S H Sa—*@

Ecan f(t)/(l+t)“€L (0, o), To f (£) mopoxznaer peey-
/tﬂpuyto obobmennyo GyHkuHio B S no gopmyJe

doo>=SFtewdt, e@)eS..

0

Jlns xomnyeKcHbIX 3HaueHHH 2, He npuﬂan.nex(amux oT-
punareabHoil AeficTBuTesbHOH moayocH, M k=1, 2, 3,
byakuua 1/(z+ t)* npunapaexur S,.
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~ Tlarak [2, 3] o6o6musn onpenesneHne nmpocrpancrBa S, Ha
n-MepHBIH cjyyalh M JOKa3ayj CTPYKTYPHYIO TeopeMy JJs
COOTBETCTBYIOIUX 000OMEHRE X QyHkuuii. Huxe ona nmpuse-
" IeHa Ans mpoctpaHcTBa Sy

Crpykrypa cy}KeHHﬂfES’ na @,. ycts fES, 1.
Q(t)eD,. Torna CyU-leCTBYIOT TakMe OTpaHHYEHHbIE H3Me-

pumbie OGYHKUHH g,(f), k=1, 2, ..., r, onpeleJieHHEIE HA
(0, o0), utO .
r

G, o> = ( | (—1F (142Dt g, (1), @ (1) (259)

Hpeoﬁpasoeauue Cmuameeca  06o6LEHHOK ($yHKILUH
f(t) € S, onpepensiercs q)opmy.non

F@=(F (), 1) (260)

IJs1 3HayeHHi#l z, He MpPHHAAjeXamux (—oo, 0].

AnanutuyHocTb. Qyukuua F (2) aHaIHTHYHA Bo Beell
KOMIJIEKCHOI! IJIOCKOCTH 2, VicKJIIoYas paspes BLoJb (—oo, 0],
M JJs Hee BHe pa3pesa clpaBeiJuBa QopmyJia

F () = < (=1 k!)

f(t), (2+t)k (261)

AcumntoTuka. IIpu nonoXuTesbHHX AefiCTBHTENLHEIX
3HayeHusx x u k=0, 1,2, ... cnpasemmnm crexyiomye
COOTHOILICHHUA:

F® (x)=0(x"F) OpH x— oo, eclH a<l

F® (x)=0 (x~%) mpH - X — + oo, ecau a=1; (262)
F®(x)=0(x"*"") npu x—+0, ecama<l. _
dopmyaa obpamenusa Ilyere a<l, x>0,

FVESe 1 F(0)=(} (), ;35)- Toraa |
H@=lim T D e ()] (263)

B CMEICJE CXORHMOCTH B 9.
KoMnaexcHaa dopmyaa ob6pamenus. Ilycrs

] F. 1
f(t)fsa H F(Z)=<f(t), z—-l—~7> Torza
. F(—x—iy)—F(—xti
i PR o
B CMbiCJe CXORMMOCTH B 9.
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§ 2. OGoGweHHOE npeoﬁpasosyanne Ctuatheca

1. O6o6wenroe npeobpasosarue Cmuamoeca Buia

F(x)= ff(t) (265)

(x +t)°+1

IVl MOAXONSIINX KJs1acCOB OOBIUHBIX (QYHKIHIH OblJI0-paccMOT-
peHo Yumgepom [1]. Ero pacnmpocrpaneHue Ha creliadbHblil
KJacc 0600IeHHeIX GYyHKUMA Npelnoxun Mucpa [2], KoTo-
pblfl MOMYYHJ TakXKe OLEHKH IJfl aCHMIITOTHKH H HEKOTOpble
abeNeBbl TeOpeMbl JJIf 3TOTO NMpeoOpa3oBaHHA. AHaJOrHYHbIE
cBoficTBa 000O0MIeHHOro InpeobdpasoBanusi CTHIATbECA H3Yyua-
aucb Mucpoit u JlaByanom [1].

2. Ilpocmparcmso ocrosrox pyrryuil Yo . Tlycrs Ko (£) —
HempepuiBHaa Ha (0, oo) dyHKIHA, onpereseHHas GhopMyJoH

: 2, 1<t < oo,
)=
Ka(t) { 1, o0<i<l,
TIpocTpaHCTBO %, COCTOMT M3 KOMIJIEKCHOSHAYHBIX GECKO-

HeuHo JAudpepeHIUupyeMbIX q)yﬂxu,nﬁ @ (¢) va (0, o), yrno-
BJIETBOP AIOILU X HepaBeHCTBaM »

o<l..

(@ sup | Ko () o+D@(t)| - (266)
I<t<

npu Bcex k=0, 1, 2, ... Tomonorus B ¥, nopoxnaercs
CUETHBLIM = CEMEHCTBOM MOMYHOPM {y.}#.,. OG03HauuM mpocr-
- PaHCTBO, CONMpsKeHHOe ¥, , uepes &%, CnpaBelIUBbI BJIOXKE-
HUA Dy —Yq U Yo — D,. Tlpn moboM HUKCHPOBaHHOM
KOMIUICKCHOM 2, He NpHHajexameM (—oo, 0], dynkuus
(z-+1¢)-°-1 gaBaserca anemedToM %Y, MO !

Obobujerroe npeobpasosarue Cmuimbeca 06GOCMEHHON
byukuuu [ (f) €Y, onpenensercs paBeHCTBOM

F@=(H0), )

AnaaurtuuHocTth. DOyHruusa F (2) aHaJIMTHYIHA B 06-
nacth C*\(— o0, 0] 1

F® (2)=(f (), Dk(_;_t_)m> z¢(— o0, 0] (268)

2¢(—o0, 0.  (267)
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Onenxa. /lnsa pefiCTBHTENbHBIX IONOXKHTENBHEIX X
|[F® (x)|=0(x~®),  x—oo;
|F® (x)|=0(x"*#"1), x—+0.

IMarax [3] npenntoxua caenywollyo Gpopmyay obpaiieHHs

R 0600imeHHbX QyHKUHMHA 3 mpocTtpaBerBa Sy, (em. m. 3 §1). -
Dopmyaa o6pamenusna. Ilycrs f({)ES, u

F@=(ft) —=) 2¢(—o,0].

(269)

| PR
Torna
@)=
—lim (—1)* ;2 CE=DIT O o pirsaeso-api-1p ()] (270)

k> Rl (k—2)I T (2k+-p-1-1)

B CMEICJIE CXOAUMOCTH B 9.

Acumnroruka (Jlasyan u Mucpa [1]). Ilycrs o —
JeficTBUTeNbHOE uuca0. O603HauuM udepe3 9P, () MOAMpPOCT-
paHCTBO %D,, cocrosuiee H3 0600meHHuX GyHRuui f(¢), nas
KOTOpHIX CYIIECTBYIOT AEHCTBUTENbHOE YHCIIO @ ¢, ILEJIOE THCIO B
u ofnyHas GyHkuua g,(f), Takue, aro Hala, o)

[ (8)=Dkg,(t)

H ¢yukuus f(£)£-*~% orpannuena.
ChopmyaupyeMm Tenepb ABa OMNpeLeseHHus.
a) O6obmwennass ¢yuxuus f[(f) € D, (2) >5KBHBAJEHTHA °
AtY B Hauane KoopRuHar (f (1) ~ AtY, t — +0), ecau cyiuecT-
ByloT udcao { >0 u obGobmwennas dyukuusa p(f) € D, (o),
TaKHe, YTO

CH=Attp ) @71)
Ha [0, {] u mpu A—0 ' |

(p(®), A-v-19(1))—0

a5 6ol ocHOBHOH ¢yHKIHM Q€ 9D ,. Ecin v=0, o A
HaselBaeTcss 3HaueHueM [ (f) npu {—-+0 B cMmbicne Jlosce-
Buua [1]. ' .

6) O6GoGmenHas ¢yHKUNA [ (f) € D, Ha oo 3KBHBAJIEHTHA
At (f (¢) ~At¥, t— + o), ecH cYWECTBYIOT yHea0 § > 1,
nesoe uyHCIO B M HenpepoiBHas (YHKUHA g (f), TaKHe, UTO

f(&)=D*tg(ty ma [, oo)
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A

-k —_
kit g () = GrneTy. o1h

73

272)

HnpH t——»—}—oo (npn stoM (v 1);=1). Ecan v=0, 10 A

HasbiBaeTcs 3HaueHHeM f(¢) mpu ¢ —-}- oo,
Tlyere f()€E DL (o) 1
F@=(f (), —w)»

rae p > o.
Ecau

f)~ AtY, t—+0,
TO Jast P >sup (@, v) npH z—0

F(z)~A‘i(F’_—3’.L‘L+_‘), vk —1, —

20—V
H
a& 1)"1‘(p+n)lnz
F(2) ~ ST =1, —2,....
Ecan f€(§+

To Qopmyart (275) u (276) cnpaBenJmeI opu p > v.

Ecan
f(t)~0 (1. e. v=0, A=0), t-—>+0,
TO TIpH p>sup(oc 0) ,
F(2)=o0(z-?), 2z—0.
Ecmu f(H)E D, v> —1,
f(t)NAtv,' t — 400,
TO NPH P >V ‘
o F(Z)~ B(P_'V V+1)

Z—r 00,
2PV

Ecau f () €D, u

[O~0 (r.e.v=0, 4=0), (t—+o0)

To npu p>—1 -
L z"F(z)-—-»O 2—>00,
Ecan f(£) €%, 0 TpH @’ <p+l
2 F(2) —0, z-—o00.

~

‘(273)

(274)

(279)

(276)

(277)

(278)

(279)

(280)

- (281)

(282)

(283)
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§ 3. S§,-npeoGpasoBanue
Jnsa obbrunelx GyHKumil S,-npeobpasoearue (BO3HUKaIOLIEe

IIpH HMTepHpOBaHHM mpeobpasoBanus CrTuiTheca) ¢OpPMalbHO
omnpejessieTcss PaBeHCTBOM

F (x)=

— f (t) dt, (284)

f-—’ﬁs
g5
Nl}g

ln-;—c-
rie sHaueHHe (YHKIUH =7 IpH {=X NPHHHMAETCA paB-

HeM 1/x. D10 mpeoGpasoBanue GhiJIO BBegeno Boacom u Yua-
zepom [1], koTopble nosyyuaIu AJ151 HETO GOpMyJy oGpaiieHus.
b6 [1] pacnpoctpanun S,-npeo6pasoBaHue Ha MPOCT-
paictBo S, 0 <a < 1 (cm. m. 3 §1) cnenyfom,nM o6pasom.
QYHKIHSA

. ln-t—-

A —
K(t, xy=4 z=1* [%5
1
—, t=x
X

NpH KaxJAoM (QHKCHPOBAHHOM X NMPHHAJIEXKHUT Sq 1O f. IT1O
JaeT BO3MOXHOCTb ONpEeAeTHTh S,-mpeofpasoBaHue Jr060MH
oboGmeHHolt Gyukuuu [ € Sy caenyiomum ofpasom. -

S,-npeobpasosarue  00600meHHOH  QYHKIHH f(t)eS;,
0< a< 1, onpenensierca dopmysoii

Fx)=<f(t), K(t, x>, x>0. (285)

[Fnankocts. Oyukuus F (x) GeckoHeuHo nuddepenni-
pyema H

F ()= <f (4, DIK (¢, x)> (286)
mpu x >0 u n=1,2,3,
» GopmMyna oépameﬂuﬂ Ilyets f()€Sa, 0< < 1,
H S -npeo6pasoBaHue omnpeseneHo ¢opmysoi (285). Toma
. .
f(0)= lim [m = 2)] Dr [yan=1Dan=1 [z 1Dr=1 F i(x)]} (287)

B CMBICJIE CXOIHMOCTH B 9.
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~EnuuctBen"octs., Iyere f, g€Sq, 0<a<,
u nycTsb F (X) u G(x)—cooTBeTcTByMOLIUE S,-NIpeoOGpa3oBaHHs.
Torna, ecan F (x) =G (x) nas Bcex x >0, To f =g B cMmblcye
paBeHCTBa B ;.

§ 4. IlpeoGpasoBanue I'mabGepra

1. Mpeobpasosarue T'urvbepma O6bUHBIX QyHKUEA Qop-
MaJibHO onpejensferca (opmyJioH

F@=% { ronzpd (288)

Kaaccuueckasi TeopHsl H3JiOXKeHa, HalpUMep, B MOHOrpa(uH
Turtumapma [1]. PasiuuHple MeTOxEl PacmpocTpaHEHUS IIpe-.
o6pasoBanHus [uanbepra Ha oGoOuieHHBIE (QYHKIHH COAEp- .
Karca B paborax Benbrpamu u Bosepca [2], Buaanumu-
posa [13], Dpemepmana [1], Bpemepmana u iopana [1],
lenvdanga u Hlunosa [3], Hxoyuca [1, 3, 4], JloBepse [1],
Oprona [1], a Takke B psame Apyrux, Kotopble GVIYT yKa-
3aHpl HHXKeE.

2. Teopusa, usnoxensHas B pab6ore bpemepmana u [fo- .
pana [l], ucmosb3yeT nBa NPOCTPAHCTBA OCHOBHHIX (YHK-
o —@& u 9?°yc&. IlpocTpaHcTBO 77, COCTOUT U3 QYHKIHUI
@ ({) €&, YIOBJICTBOPAWIIUX YCJIOBUAM

[Le® (f)| < oo

S
1npu mobex k=0, 1,2, ... Tonojorust BBOAUTCS, KaK B POCT-
pancrBe &. IlpoctpancTBo, compsixeHnHoe P2, 0603HaYHM
uyepe3s 9?y. Illpu mo6oM (GUKCHPOBAHHOM KOMILIEKCHOM 2,

Imz=£0, dyukuus -z—é—; NPUHANJERUT & MO f.

Ilpeobpasosarne Turvbepma  06OOWEHHOH — (YHKIMH
f(t) €S’ onpepmensieTcsi PaBEHCTBOM

A 1 v
G@=G[fO]@=(Ft), ;—), Imz=0. (289)
Bripaxenue A S
i (F ) 7Y (290)

oTJIMyaroileecs OT NpaBoil uacTH (289) uHCAOBHM MHOKHTEJIEM,
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YACTO ‘HASHIBAIOT npedcmasseruem Kousu oGobmennof -ByHK-
wun - f (2).

AnanutHunoctbs. @yukuua G (2) aHa/UTHYHA
B oGJacTH Cl\supp f; cmpaBelIHBO pPaBeHCTBO

D"G(2) =2 ([ () ggrr)s  2€ C™\supp . (291)
AcwMnroruxa. Cnpaseiyina OLeHKa ‘
G(@2)=0(|z|"Y) npu |z|—» co. (292)

Dopmyaa o6pameﬂuﬁ. Ecau f€&’, T
nn; 2 [G (x+ie) —G (x—ig)]=f x) (293)

B CMBbICJIe CXOJUMOCTH B 9)°.
®opmyJoll (289) npeobpasopaHue Fu.nbéepTa MO HO ompe-
JeJHTb H B NpPOCTPaHCTBE 7°p, Il HEro TakyKe UMEIOT MECTO
CBOUCTBO aHAJHTHUHOCTH M (opmyna ofpaiieHus, npuBeaeH-
Hble BHIIiIE,
IlpumMepwn:
(—Dr+1a) 1
: a) G [6('” (t)] —_z"+1=
—ifzt, Imz>0,

6) G[t‘"]={ o, Imzco, P=h23...

—2i/z, Imz>0,
B) G [f+t0] { 0, Imz<0.

3. B knure Bpemepmana [1] BBeneHo npocmparcmeo ocHos-
Hoix  pynkyul Og (R®). OHO cocTtoMT H3 Bcex GYHKUHUM
¢ () €S (R™), YROBIETBOPSAIOUINX YCJAOBHIQ

oW () =0(]t[), |t]—,

npn 'BCeX k O 1, 2, ...; a—durcupoBaHHoe JaeficTBH-
TeJIbHOe uHucJIo. ITocaenoBaresbHOCTD {@,} cxonurcs B Gy (R*),
ec/li OHa CXOAMTCH B TonoJoTHH & (R”) u nnsa Juoboro R
CYUlecTBYeT Takaa nocrosinnas C,, He 3aBHUCAIlas OT v, uToO

Ao OI< Gl E]
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O6o3HauuM MPOCTPaHCTBO, conpsKentoe 6, uepes 0. UMeror
MecTo BIOXKeHHA D —0q—& U & — 0y — &' npu Jo-
6om a.

Onpenenum npeobpasosariue I'urvbepma 06061eHHOH dyur-
uuu f €64 (RY), a>=>—1, dopmysnoii (289). Jlas Hero TakxKe
CnpaBellJIHBEl CBOHCTBO AHATHTHYHOCTH | ¢dopmysa obpaine-
HHS, TMPUBEICHHEE BHIIE.

B stoit xe paGore nmpuBegeHa Tabauua npeoGpasoBaHuil
['unpbepra (npencrasaenuit Komu) ans HexoTophix 06o6iieH-
HEIX QYHKIHHA.

4. Eme ofHH NMOAXOA, OTJAHUHLIH OT U3JIOKEHHOrO BhIE, .
npunapne;xkut leapdanny u luaosy [3].

Ilycte npocmparicmso 9° ocrosHolx PyHKYull COCTOHT H3
byHKuui P (£), onpeneseHHEX Ha (— o0, oo) 4 YJIOBJETBO-
PAIOIHX CJAEYIOMHM YCJIOBHAM:

1) dyuxkuusa P (£) u ee npoussognasn P’ (t) Hern pephiBHLL
B (—00,0] u [0, 0); npu {=0 OHM MOFyT HMeTb Pa3pHIB
nepBoro poja; /

2 14 OL= §1evld+ § 1o 0+
+_ max 1P @)+ max v (t)|<ook 0,1,2,

Tononomﬂ B 9? NOpPOXKJaercsl CUeTHbIM ceMeHCTBOM HOPM
{10} o
" ObosnauliM uepes 2 npocmpaHcmeo OCHOBHBLX pynkyui,
cocrosuee H3 Gypbe-o6pa3oB 3JEMEHTOB NPOCTpPaHCTBA P°.
O6bluHoe mNpeoOpasoBaHHe TunpGepra H sapaer aBromop-
¢usm U:

@

. o
HipMW =5 § o) dt=—[1ve] e‘u

ecau @ €. (294)

- Ilyete U’ —nmpocTpaHcTBO, compsKenHoe U.
I1peobpasosarue I'uarbbepma o6061eHHOM q)ynxunn f(#) G ¥/
onpezensercs paBeHCTBOM ;

<HI, >2<f, Hoy, o€ - (295)
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5. Ananoruunoe ompenenexue naHo A6nypaxmanoBuM 1]
B Jpyrom NpOCTPAHCTBE OCHOBHBIX (YHKUHA P?,. OHO co-

CTOMT U3 Bcex QyHKuMH P (), ompeneseHHHIX Ha (—oo, "o0)
M YJIOBJETBOPAIOUIUX CJIEAYIOUIUM YCJIOBHAM:

1) ¢ynkuua P(f) GeckoHeuno aupdepeHnupyeMa Ha
(— o0, 0] u [0, 4+ o0); P (¢) 1 ee MPOHSBOAHBIE MOTYT HMETh
paspruiB mepBoro poxa npu ¢ =0;

2) mpu Bcex k&, q=0, 1,2,

To()S Sup |0 <o @96)

Tonosorun B 92, nopoxaaeTcss CYETHBIM CEMEHCTBOM MOJY-
"HOPM {V4, 4}% g=0. IlycTb U, —OCHOBHOE MPOCTPAHCTBO, CO-
crodiee U3 ¢ypoe- 06pa30B 3JIEMEHTOB TNPOCTPAHCTBA P?4.
‘CxonumocTs B U, ONMpemesisieTcsi yepes CXOAUMOCTb B P2,.
‘O603Hauum yepes U, npocrpancTBo, conpsixennoe U . Ipe-
o6pasoBanue ['nabbGepra oOo6meHHbIX QyHKuHUT f e% omnpe-
JensieTcss paBeHcTBOM (295).

6. [orrunrep [1] npeanoxus ¢opmyay A/is BEYHCICHUS
npeo6pasoBanusa CTuATbECA HEKOTOPHX KJaccOB 0GOGIMEHHEIX
$ynruui f:

[H](x) =7 #f = Res {(nx)‘lx. I <__>] }=

U k| Pimy@nrar|
—mf?[ —r:t‘“] (297)

c

rre C—oOKpyXKHOCTb ¢ meHTpoM B 2z=0. CHavana ciaenyer
BbIUMCJUTE HMHTErpaj no { NpU AOCTATOUHO GOJIBIIUX TO MO-
IyJi0 OTpULLATeNIbHBIX 3HaueHUAX Rez, 3aTeM pesyJabrar
npojoJKaercss B 06/1acTb, COLlep}KaHlyIO z=20, 1 nocJxe 3T0ro
HaXOJUTCA BEIUET B Touke z2=0.

Iipumep.

H[t]=— —T(—MT A+ 1)[x&+x¢cosm],
A.qeo +1, +2,

d)opmy.na (297) nonycxaeTodoémeHue Ha n-MepHuIH caygai.
OBobuienne npeo6pasopanus [uasbepra GuUI0 NMpeAaoxKe-
Ho JIxoyHcom [4], KoToprii paccmoTpesl B clelHaJbHBIX
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NpOCTpPaHCTBaX 060OIEHHbIX (PyHKIHE npeobpasoBaHHA

@«

§ 1x—tlrsgnx—tyf (1) dt,

-

. :
§ le—t 1 fyat,

-
rjie o —KOMILUIEKCHOE YHCJIO, H HCCAeNOBaJ MX CBOHCTBA.

Xcy [1] paccmaTpuBan npeoGpasoBanue [umbbepra Kak

uacTHBIfl cayuali mnpeoGpasoBaHHa BaTcoHa 060GMmIEHHBIX
GyHKIMHA.



IF'JIABA 6
NPEOBPA30BAHUE BEHWEPIITPACCA

§ 1. Mpeo6pasosaune Befiepmrpacca

1. Ilpeobpasosaruem Beiiepuumpacca oGBMHOH (DYHKIHH
f (t), ynoBaerBopsIoell HEKOTOPHIM JONOJHHTEIbHEIM YCJIO-
BHSIM, HA3LIBaeTCS BhIpaxeHHe

Fe)2 g ) e b pede (298)

(cM., Hampumep, KHuUTY Xupmmaﬂa u Yuugepa [1]).

2 3emanan [12] BBesn M HccaefoBan npeoGpasoBaHHE
BeiiepmTpacca a4 crenHasbHOro Knacca 0GO6MEHHbIX GYyHK-
uM#, YCTaHOBUB, B YacTHOCTH, IBe (OPMYJH OOpalleHus.

IIpocmparcmea ocHosrbix yukyuli #°,,, w ¥ (u, v).
Ilycte @ ¥ b—duKcupoBaHHBE uHcsaa H3 R H

fedr, —o0<t<O,
Pa. s (t)= e~bifa, 0t < oo,

IIpocTpaHeTBo %7, ;, COCTOHT H3 BCeX KOMIJIEKCHO3HAUHBIX
6eckoHeuHO AuddepeHnHpyeMux GyHKIHN ¢ (£) Ha (— oo, 00),
YIOBJIETBOP AIOMUX HEpaBEHCTBAM

X (®) = sup |ehp, ({) D g ()| < oo (299)
~o<f<w
npu Bcex m=0, 1, 2, ... Tononorus B %’,, , nopoxuaerca
CUETHBIM ceMefiCTBOM no.nyﬂopM {Xmbm=o- npOCTpaHCTBO co-
NpsKeHHOe %7, ,, 0003HAuKM uepes #7;, ».

IlycTe u— neficTBHUTENIbHOE YHCJIO HJIM — 0o, y—JeficT-

BHTEJIbHOE UHCJIO HJH -t oo. BriGepeM JABe MOHOTOHHEIE
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NOCAEAOBATEILHOCTH JAeHCTBHTENbHRX HHCEN

{avves B {0y},

Tague, 410 ay—+u+0 u b,— v—0. IIpocmparcmso octos-
Holx  Qynryuilt % (u, v) onpefessgercd Kak cuersoe o6penu-
HEHHEe MpPOCTPaHCTB %7, wop T & H(u, v)— U7//’ Gy, ”v
l'IpOCTpaHCTBo conpsixenHoe #’ (u ), 0603Hath yepes
%' (u, v). CHpaBepTHBBI BJIOXKERHSA D — W (u, v) 'H
W' (u, v)—D'.

ITyets [ (f)— mokanbHO ﬂHTerpupyemaa bysxuud Ha
(— oo, o), Takas, uto f(f)e-t*/2p.1, (f)E€L,(— o0, 00) mpH
BCEX a H b, YHNOBJETBOPAIOUMX YCJIOBHAM a > u, b < v.
Torma f(t) nopoxnaer B #°' (u, v) peeysapryro 06oOLIEHHYIO
¢byrkuuo f mo dopmyae

o= ewd, o v o).

O606mennas Gynkuusa f € @’ JOMYCKaeT npeoﬁpasosarme
Befiepmrpacca, ecnm cyilecTByeT NmO Kpaiined Mepe ofHa
napa AeHCTBUTENbHBIX YHCeN @, b (a < b), Takas, uto f € #'q, ».
Ilns mo6oit 06061eHHOH (pyﬂxnuu f uonycxaxom.eu npeoGpa-
soanue Befepmrpacca, cylllecTByeT e {HHCTBEHHBIH HEMycTOH
uHTepBan (0, 0,), Takoi, uto f €Y’ (0,, 0,) ¥ [¢#”' (u, v),
ecau u < 0, Wid v > 0,.

Ob6aacmero ,cxoauMocmu npeo6pasoBanua Befiepmrpacca
06061eHHoN QYHKIUKY [ HasbIBaeTC 00J1acTh

A
Q,={z: 6, <Rez< 0y},

rjae 0, H O, ONpeJesieHH BHINe; O, U G, Ha3HBAIOTCA abCyUC-
camu cxo0umocmu.
Beenem ¢yHKuUHIO

-2
ez/n

v k(z,r)%V——, (300

rne z€C' u 0<{< 1. Ina xaxpmoro (UKCHPOBAHHOTO
2€Q, boyukuus k(z—t, 1) npunagnexur %’ (e, 6,). )

Hpeo6pad06anue Betiepuwmpacca oGoémeuuou QJyHKImH
feED (o4, o,) onpenenaeTca topmyJioit

F(Z)=[Wf](Z)=<f(f)»k(z—t. 1>, z€Q,. (301)
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AsaautuunocTb.: Pynxuusa F(z)=[Wf](2) ananu-
THYHA B €, U JIs BCEX m= 1,2,3,... umeem

DZF (2)=<f (t), Dfk(z—t,1)>, 2€Q;.  (302)

QopMyam o6pamenus. I) Iycrs F (2) =[Wf] (2),
Z€ Qf, — JeHCTBUTEIbHAA NMepeMeHHass H o —Jawboe (UK-
CHpOBaHHOE AeHCTBHTeanoe YHCJIO U3 HHTepBaja’ (0,, O,).
Torpa

og+iz
— (z-1)%2 g —
f=lin gz | P

ag=ir

= lim \F(o+iy)k(y+it—io, 1)dy (303)

-r

B CMBICJIE CXOAUMOCTH B @',

2) Hycrp F( z)—[WT] (2), 2€9Q,, o—moboe YHCJIO H3
meepBaJ[a (0,, 0,). Torna

ag+iw

\ (z=1)2/4T 7 —
01]/431;1: S Fe dz

G=iw
= lim F(o—l—zy)k(y—t—:t—-to r)dy (304)

T>1-0
)

f@)= 11m

B CMbiC/Ie CXONHMOCTH B- &', JlutnHa® [2} MoKasaJ, 4TO 3Ta
dopmyJaa cnpaBeAJHBA H B CMBICIE CXOAHMOCTH B %#°' (0, 0,).

Enuucreednocthb. Ilyctb Wf=F (2) npu 2€Q, u
. Wg=G (z) npu z€Q,. Ecau wmHoxecTso, 2, (2, He mycro
u F(2)=0GC(2) upu z EQ NQ, Tof=gB8B CMbICJ[e paBeHCTBa
B %' (u,v), rae (u, v)ﬂanQ N R

ﬂpeACTaBneHue nocpeacTBoM Npeo6Gpaso-
Ba}nm Besiepmrpacca. [ag Toro uro6el (QyHKIHS

F (2) 6pma mpeoGpasoBanuem Beftepmrpacca o6oOumenHo#

GYHKIHE H uTOOH COOTBETCTBYIOMIAS 00JACTh ONpeneJieHH s
umena Bup Q= {z: 6, <Rez <o o}, HEOOXOAHMO H xocra-
TouHO, yTOGh F (2) Obia aHanuTHuHA B L, M AIA KaxJAO#
Bu6paHHon nofobaactu {z: a <L Rez<Cb}, 03 <a<b <0,
CYIIecTBOBaJd MOJMHOM B, TakoH, 4TO

|F (x+iy)| <er“B(lyl)
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s a << Rez<Cb. INoaunom B, BooGlHe roBops, 3aBHCUT OT
Bui6opa a u b,

ITpeoGpasoBaHue onepanui.

Ecmn Wi ()]=F (2), 2z€L;, 10

Wif({t—1)]=F (z—), Z—TEQf; - (305)
WDif ()]=Dif (2, ~ ~2€9Q, k=1,2,3,.... (306)

CedAsb ¢ npeoﬁpasoBaHueM .Hanﬂaca Oro-
Gpaxenue f (f) —e~1*/2f () aBnsiercs usomopdusmMom #*' (u, v)
Ha %' (—u/2, v/2). O6oblllennas ¢yHkuua f(f) Aomyckaer
npeo6pasoBanue Beitepmrpacca c¢ o6jacTbio ONpefeseHus
{: 0, <Rez <o,} paa [Wf](z) Torna H TOAbKO TOrAa,
Korga e~t/+f(f) momyckaer mpeo6pasoBanue Jlamjaaca c 06-
JIACTHIO onpenenemm {2 —0,/2 <Rez<—0,/2} nmas
[L (e“‘/‘ t))] (2). B artom caygae

W@ =S e L @)1 (), 6 <Rez <oy, (307

. 3. Kyun [1] paccmorpen npeo6pasoBanue Befiepmrpacca
B ApyroM InpocrpaHcTBe OOOGIEHHBX (QYHKUHMA H NOJYYHJ
‘ellle ofHy ¢GopMyay obGpauienus (cM. Takxke § 2).
IIpocmparicmeo ocrosweix ¢ynryuil 97,. Ilyctb p—Quk-
CHpOBaHHOe MOJIOKHTeJbHOE yHcJao. IlpocTpaHcTBo %7, co-
CTOMT M3 KOMIIJIEKCHO3HAYHBIX GeCKoHeuHO Aud¢epenuupye-
MBIX GyHKUUE @ (f) Ha (— oo, o0), YyAOBJETBOPSAIOMHUX He-
paBeHCTBAM *
Ta@= sup_|exp[2] Dog(t)] <o (308)
: — Lt ® 8+
npu awbom m =0, 1, 2, . Tomosiorus B %, mopoxjaercs
-CUeTHBIM CceMeHCTBOM nonyHopM {Y}m_o. [IpocTpancreo, co-
npsxeHHoe %7, o6osHauum uepe3 %/°). CrnpaBeljHBHl BJO-
XKeHua D — W, v Y’ — @D’. Tipu mobom QUKCHPOBAHHOM
X€ERY, ecin 0 <1< 1, Pynrnus & (x-~£, 1), onpefesieHHas
dopmyJoft (300), mpuHaniexur #7,.
I peo6pasosanue * Betlepuumpacca o606menuof GyHKUHH
f(t) €9, onpepensierca ¢opmy.ioi

[WH () 2 < (8), k(x—1, 0, (309)

re 0 <1,
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CnpapepauBa caenyiomas gopuysra Ouppeperyuposarus:
DE[Wf](x)=<f (f), Dk (x—t, 7)>. (310)

dopmyaa o6pamernus Ilyctb H, (2)— NOJHHOMEL
OpwmHTa Cremenu k, f (1) €Yy u

F(x)=<f (t), k(x—t, 1)>
Toraa ajs moGoro AeHCTBUTENBHOrO UHCHAA €

S DD pan (o) — () S

k=0

B CMEICJIC CXOJAUMOCTH B %',

§ 2. MuoromepHoe npeoGpa3soBanue Beiiepmitpacca

ITpeoGpasoBanue Befiepurpacca A4 crienuaJbHOrO KJacca
0606IIEHHEIX hYHKUUH B f1-MEPHOM cJayuae ObLIO BBEAEHO
Kyurom [1]. TTonyuennas um opmy.a obpaiienus o6o6ilaeT
cooTBeTCTBYIOMYIO ¢opmyay Pynu [1, 2].

I pocmparcmeo ocHO8HbLX (ﬁyumuu Y. (R*). Ilycts u —
dukcupoBaHHOe -MOJOXKUTeIbHOe uucio. IIpoctpancTBo
#’, (R*) cocTOMT M3 BCeX KOMIMJIEKCHO3HAYHBIX GecKOHEYHO
IupdepeHIHpPyEMBIX GYHKUHH ¢ (t) B R", yAOBJIETBOPSAIOLIUX
HepaBeHCTBaM

7a0) % sup [exp [H5] Dpo 0] <o 12

upu mo6GoM eJIoM MoJoXHTenbHOM uucae m € R*. Tomoso-
rus B 9, (R") NopoxAaercs CUeTHBIM CEMEHCTBOM IOJYHOPM
{Vin} " |- OBO3HAUMM MPOCTPAHCTBO, COMpsiKeHHOe %), (R™),

yepes W’;(R"). CnpaBepIuBb BoXeHUs D (R*) — % (R")
n 9, (R — &' (RY)
- Ilycrs .
k(x;—1;, 7) = (dmr)y/2 g i hOMA

K(x_t T)—Hk(x, n ) ) (313)

Jns mo6oro (bHKCHpOBaHHOFO xER” W gHCAa 17,0 <1:<1
K (x—t, 7) KaK (pynmmﬁ t TIPHHA/IeKHT WH(R")
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ITpeobpasosarue Beiepumpacca Wf obGoblennod ¢yHk-
uuu f () €%, (R") onpenessieTcss paBeHCTBOM

[Wrl (x)=<f(t), K (x—t, 1), (314)
rae 0 << 1.
CnpaBennuBa cienywoilas gopuyara Ougdeperyuposatus:

D Wl (x)=<f(¢), D¢K(x—t, 7)> (315)

Jag J060r0 HEOTPUIATENILHOrO Lesoro yucaa m € R».

Popmyna ob6pamenus. Ilycte H,(z)—mnonuHoM
JpMuTa cremend k; x, ¢, tER*; RER' u N € R*—neotpu-
artesbHble [esble yuciaa. BpejeM auddepeHnUaNbHBIE OIe-
paTop 6GeCKOHEUHOTr0 MOpAAKa

N .
L
My . o= lim H(Z 2 (DA () Dk>

No>wi=1\ p=¢

Ilyere fEYL (R*) u
- F=<f(t), K@x—t, 1).

Torpa npu Jo6om duKcHpoBaHHOM ¢ € R
f(x)= lim oMx,c,'cF(x“i‘CV’E) (316)
T> 1=

B CMBICJIE CXOAUMOCTH B &' (R").
M 4

§ 3. MpeoGpasosanue Beiepuitpacca — lankens

1. Jlaa oObluHBIX (QyHKOUHE, 061amaioniuX HEKOTOPhIMH
JIOMIOJIHUTENILHBIME ~ CBORCTBaMH,  npecbpasoeanue  Beilep-
wmpacca —I'ankeas O6b10 BBelleHO B paboTe XOMEBUHCKH U
Xafimo [1] dopmyaoi

o«

F)={wOF06 Lo, (317)
.0 | .
rae . t
t2'v+1
w ()=

eV IT (y43/2) |
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%20, y—dHuKCHpOBaHHOE MOJOXHTEJIbHOE YHCJIO,

G (%, £, 7) =

A 1 \v+1/2 x2 _|..t
== v-1/2
()" e (—555) 2o (3 )
’ xt\1/2—-v , xt
x(36)" v (55)
2. Tlsupu [4] paccmorpen sTo mpeo6pasoBaHue A5 CIe-
[HaJbHOrO Kjaacca 0O0OINeHHBbIX QYHKIUM,
I pocmparcmeo octosnvix ynkyuti G, . Tlpoctpanctso Gg
COCTOHUT U3 BCEX KOMIJIEKCHO3HAUHBIX GeCKOHEUHO AudbepeH-

mupyeMuix GyHkuME @ (£) Ha (0, oo), YAOBJAETBOPAIOIIUX
YCJOBUAM

A |
ve(@) = sup |entera (D1 +2D) 0(t) [ <o (318)
I<i<® .

npu mmobom k=0,1,2,...; a—GUKCHPOBaHHOE IIOJIOXKH-
renbHoe uyuchao. Tomosorusi B G, NOpOXKAAETCA CUYETHBHIM
CeMefCTBOM MOJYHOPM {y.}5ao. TIpocTpancTBo, compsikeHHoe
G, , obosHauuM uepes Gy,

I pocmparcmeo octosroix pynkyull He . TlpoctpanctBo Ho,
COCTOUT M3 BCEeX KOMILJIEKCHO3HAUHBIX (QYHKHUH ¢ (f) Ha
{0, c0), YHOBJIETBOPAIOMUX YCIOBHUIO cp(t)/u () €G,. Tomo-
JIOTH A B H, nopoxpaercs CUCTHBIM CeMeHCTBOM IOJTYHOPM

ﬁk(cp) ve (@ ()1 (1), =0, 1 2, ... . TpocrpaHcTBO, CO-
npsaxenHoe H,, o603HauuM uepes H . Tlpu m06oM KoM-
miekcHoM 2 U 0 <t 1 dyHKuus G-(z, t; 1)€G, mo Yy,
ecau y > 0.

ITpeobpasosarue- Bedepuumpacca—Iarnkers 0606uJ.eHHoﬁ
(byHKD;I/II/I f(t) € Gy, onpene.nﬂeTc;i q)opmy.noﬁ

Wt D= W OB, GE 6, (319)

e z=x-+iy. :
AHalHTHUHOC Tb. [lpu mo6oM KOMITZIEKCHOM 2
Dru(z, =< () f(t), DFG(z 57>  (320)

ansg Bcex m=0,1,2, ...
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Acumnroruxa. Ilycms

A
F)y=@ @ F@), G, ¢ 1)>.
Torma paa moboro m=0,1,2, ...

F@® (ixy=0(e¥/* P, (x)) mpu x— -+ oo, (321)

rie P, (x)—mosuHoM, 3aBUCAWIUE OT .
Qopmyanaobpamenu a. [lycrs oneparop e=%Ax ompe-
JieJleH paBeHCTBOM ‘
A
e~ F () =<' () f (2), G(x, t; 1—1)>.
Toraa, ecau f(¢)€ Hy, To
lim ' (x)e®xF (x) =’ (x) ] (x) (322)

T>1-0
B CMBIC/IE CXOAUMOCTH B D).



I'TABA 7
APYTHE MHTErPAJIbHBIE NMPEOGPA30BAHMUS

§ 1. Npeo6pasosanue Bapma

1. Onno u3 oGobuenuit mpeo6pasoBanus Jlamiaca Gbto
npepyoxedo Bapma [1]. D10 mpeobpaszoBanue uMeeT BHJ

F(x)=§(xt)m—1/2e-xf/zwkm(xt)f(t)dt - (323)
0

rae f(t)eL(0, ©), m>—1/2, x>0, W, ,(x)—dyHk-
uus Yurrekepa. Ilpu k—i—m—1/2 OHO COBNAJAAET C npe06
pasoBanueM Jlamnaca; 3ameHofl k Ha k- 1/2 u f wa ¢~k f
OHO CBOAMTCA K ONHOMY H3 BHJOB IpeoGpazoBanusi Meiiepa
(em. durkun u Ilpyanukos [1]).

2. Tarak [1] pacmpocTpanun npeoGpasoBaHue Bapma Ha
CHenuanbHBlll Kiaace 0GOOMIEHHBIX (YHKUUE.

ITpocmparcmeo ocrosHbix pynkyuil 9°,. llpocrpancTeo 92,
COCTOMT M3 BceX ompejeneHHelx ua (0, oo) KOMIJIEKCHO3HAau-
HbIX OecKoHeuHO AubdepeHnUpyeMbiXx QyHKuu# @ (¢), yI0B-
JIETBOP AIOIIUX HepaBeHCTBaM

vq(cp)— Sup eUse )| < oo, (324)

rae ¢=0, 1, 2, " :
Uge ()= (—1)" gm-k-a-lz(gD)a [h-m+1/2 g (£)]. (325)
Tonosiorus B 92, nopoxjaeTcsi CUETHHIM CEMeHCTBOM ITOJTY-
HOpM {y,}o0- O6oatauny TMPOCTPAHCTBO, CONMpPSKEHHOE ¥°,,
gepes ‘W;. CrnpaBepnuBel  BJIOXKEHUS D, —P°, u
92, — 9%. Tlpu n060M HUKCUPOBAHHOM 3HAUEHHH 2, z=#0
Re z>0u Rem>0
(22 g5 W, (2t) € P,
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O6o6imennas ¢Gynkuus f€ D, Aonmyckaer NpeobpasoBa-
Hue Bapma, ecoiu f € 92, AN HeKOTOpPOro AeHCTBUTENLHOIO
guceaa a. Jna moGolt obobiennoi Gyukiuu f, Jlonycxalom,eﬁ
nmpeoGpasoBanue Bapma, cymlecTByeT Takoe AeHCTBUTENbHOE
4uc/10 O, (BO3MOXHO, PaBHOE — oo), 4T f € 7°; mpu BCex
a>o,n [¢9°, npu Beex a < 0.

ITpeo6pasosarue Bapma o600WEHHON DYHKIHH fe 972, on-
penensercs paBeHCTBOM

F(2)= [Vk,mf] (2) “<f (t), (etyn-3/2e#2W,, m(zt)>, Z€Q,
© (326)

rae o e
A
Q={z: Rez>0;, 240 —n<argz<na};

eca 6,=0, 10’ Q,——nonyrmocxocn, ¢ paspesoM [o,, 0]
AunanutuunocTs. PyHKuUS F(z)—[Vk,,,,f](z) aHa-
JHTHYHA B Q; H JAJa BCeX n—I 2,3, ...:

D; F (2)=<f (), D} [(Zf)’”“’ 22 Wh,m (2) D,
2€Q,. (327)
®opmyaa o6pamenusa. Ilycts Hocuteab f(t) co- .

aepxurcs B uHTepBate T'<Ct < oo, T > 0. Toma B CMbIC/TE
CXOAMMOCTH B &’ -

. . -1
FO)= Jim £ [UF (9 em ],

e A= q—i—k*—l—m——l/Q k U m— neficTBHTENbHBIE YHCAA H
omeparop U, ompeneien popmynoit (325).
EAHHCTBeHHocn, Ecan
F(2)=[Vy,xfl1(z) mpu z€Q,,
G(2)=[V,.g](2) mpn 2€Q,,
F(2)=G(2) mpu 2z€Q,;NQ,
TO ‘
f=g B 2.

CprKTypa‘ cyxénusa f€9% na D,. lycm
f€EV°% n @(t)€D,. Toraa cymecTBYIOT TAKHE OTPAHHYEH-
Hble M3MepuMbie npH >0 QyHKuuu g,(f) ¥ NOJHHOMH
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Q, (¢), uro
q ! : :
<t @>=(Z (~1y D+ [ g, ()eQ, () dt, 0.(1)- (328)

§ 2. IlpeoGpasosanue Ilyaccona — Jlareppa

1. ITpeobpasosanue I1yaccona—Jlazeppa oGBIUHBIX (YHK-
uuit f(f), ynoBAeTBOPSIOIWUX HEKOTOPHIM JAOTIOJ HUTeTbHBIM
yCJIoBHAM, omnpepenasercss GopMyJoH

F (x) =0S ga(x, £ 1) (F) dA (8), (329)
rjae 4

e‘l? a+1 _(x_'__t) 2(xte't)1/2

x, 1, )= exp. 1 ,
8a (%, ) (e’—l) \p[ et—1 ] e—1
: I (2)y= 2“1‘(05"—’!—1)2'“1 (2), :
a(z)——MOILH(bPID;HpOBaHHaH (pyﬁmmﬂ Beccens nepsoro poja,

e-tta
dA(t) I‘(oc{—l) tedt.

DYHKIUA Zq (x, f; T) ABJASETCS LEJOH IO X HPU (PUKCH-
' pOBaHHBIX AEHCTBUTEAbLHBIX 3HAueHHAX [ U T. J1g o6bluHbIX
oyukuuil f(f) sTo mpeobpasoBanue ObLIO BBEJEHO U HCCIe-
noano XosepuHckH u Xsfimo [1]. Ha cmenuanbubléi KJace
06061eHHEX GYHKUUH OHO Oblio mepeneceno [lsuau [5].

2. Jlpocmpancmea OcHoBHbix (PYHKUUL $a,5, Pa,s, 5.
Ilyets o u & —ouKcHpoBaHHbIe ReACTBUTe bHEE yucna,
npuueM 6 z%— 1. IlpocrpancTBo §,, 5 COCTOMT U3 BCEX KOMI-
JIEKCHO3SHAUHbIX OeckoHeuHo AudpdepeHnupyeMblX GYHKUUH

¢ (¢) Ha (0, co), YAOBJETBOPSIOMUX HEPaBEHCTBAM

vk(cp)— sup |exp[ i |#DHa-H1—0) D o(0)|<eo

(330)
npH Bcex k=0, 1, 2, . Tomosiorust B 94,4 mopoxaaercs
CUETHBIM ceMeficTBOM HOJ[yHOpM {V5}Fmp. OO603HAUMM mpPO-
CTPAHCTBO, COIpSIKEHHOE %4 5, uepe3 9, . CnpaBemnusnl
BIAOXKEHUS] D —Yq 5 U Gy, 6 — D'

[lycrb @ U §— pelicTBUTENbHBIE YHCJAA, NMPHYeM o >0,
6 > 0. BeifepeM MOHOTOHHYI0 BO3PacTAIMYIO HOC/e/0oBa-
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TENBHOCTD {0y} vy, TaKle, yro 8, —8—0. IIpocmparcmso
OCHOBHbIX  (pyrKyull $5 omnpenensiercs KdK cuerHoe obbenu-

HeHHEe IIPOCTPAHCTB Yq,6,, T. €. 95 = U Ya,s,. IlpocTpan-

CTBO, compsixenHoe $5, o6o3HauuM qepes (‘!9 )’. CripaBenJiuBhLI
BioxeHuss D, —45 u (88) — D, a rakxke §, — Y, 5 U
a6 Y

IIpocmpancmeo ocHosHoix (pyrkyuld Po, s, TAE 00 H B —
(UKCUDOBAHHBIE AeHcTBUTENbHBIE yucaa, §s4—1, cocrout
U3 BCeX KOMIJIEKCHO3HAUHBIX 66CKOHeUHO AU(depeH P YeMbIX
GyHRUME @ () Ha (0, o), YAOBJNETBOPSIOWHUX YCIOBHIO

Be (9) = v {0 (YA’ (B)} < oo (331)

npu Bcex k=0, 1, 2, ... . Tonmojorusa B Py, s Nopoxiaercs
CUETHHIM ceMefictBOM mnonyHOPM {P,}i-e. TlpocTpancrso, co-
IpSKEHHOe Pg 5, 0603HauMM uepe3 Py 5. CIpaBensUBb
BJIOXKEHUA D, — Pq s U Py, 5 — D
Ilpu xommaexcuoMm z, ¢pukcupoBanHoM ¢ € (0, 1], a >—1
un=0,1,2 ... dyukuuu Diga(z, t; %) B Digy(z, t; 7)
NpHHAAJIEXAT MPOCTPAHCTBY g, 5.
 ITpeobpasosanue ITyaccona—JIazeppa o606menHol $yHK-
UHH [ € Pq, s Ompenessiercss paBeHCTBOM

A
. u(z, )=<N () [ (1), galz t; TP, (332)
rae 0 <t<L1.
Arvanuruunocts mo z. Ilyers fE€&Hq,s, ¢ >0,
0 <t<1. Torna o¢yukuus u(z, t), onpejejeHHass paBeH-
ctBoM (332),— uenas mo z, u npu Bcex m=1,2,3, ...
' Dfu(z, ©)y=<A () (t), D7ga(z, t;7)>.  (333)

IF'magkocte mo 7. Ilpu Tex xe ychaoBusax. dyHKuuUs
u(z, ¥) OeckoHeuHO nu(pepeHuupyeMa 110 T H IPH BCeX
m=1,23, ...

Diu(z, Dy =<A' (1) [ (1), Diga(z, ;0.  (334)

AcuMnoToTHKa. l'Ipu TeX e YCJIOBHAX H (eV/8—1)~1 <«
<A<L(e—D!

u(z, 1:)-— {P(lz])exp[%]e'zl}, z— 00, (335)

rae P (}z|)—mnoaunom mo z.
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®opmyaa . o6pameHust Ilycte fEP, 4, 0 <t 1.
Toraa '

Jim A () <A (07 (), galr, D> =A () () (336)

B CMBICJIE CXOIUMOCTH B P,.

CrpyxTypa 0606meHHBIX GYHKUHE H3 Yy 4.
IycTs f€%a,s U @€%S. Torna CyllecTBYIOT TakKHe orp aHH-
YeHHbIe usmepumme cpynmmu g-(t) u nomuHomel Q, (1),
r=0, 1 ., R, uto

k [
e <§0 (—1y D+t § g, (et Q, (1) dt, @ (1)) (337)
3jiech o= (e1+°; 1)‘:1 ’I/l;‘q" > 0.

§ 3. ApobHrnie HHTErpab:

1. Hpobuoim unmezparom Pumana— Jluysuirs nopsdka o
oT 06biyHOH GYHKUHM [ (f) HasbBaercs npeobpa3oBaHHe

: A p ¢ (
I%f (x) =T()L)S(x—t)"“1 f(t)dt. (338)
0.

Hpobrom urnmeepasom Beliasn nopadka o, oT O6GbIUHOM
¢yHKuuE f(¢f) HasbiBaercs npeoGpasoBaHUe

KT ()= T ) =02 f 0y dt. (339)

Bripaxenus (338) u (339) cymectBylor, ecin ‘Ha f(f) u o
HaJIOXeHbl COOTBETCTBYION[HE OTpaHHUYEHHSI.

2. CymecTByeT HeCKOJBLKO cHOCOGOB pPaclpoCTpaHeHHs
npoGHHX HHTETpasoB Ha 06oOuieHHbie (YHKIHHA (CM Sp-
nein [4]). .

1) ®opmyay (338) MoxHO 3amHcaTb B Bm(e

.

0= e f(3). (340)

3ro BbhIpaxK€HHE€ MOXKHO HCIHOJbL30BaTb JJisd OIpPEAEJEHUA

JpOOGHBIX HHTETPAJIOB J060r0 KOMIVIEKCHOTO INOPSIKa O
ox—1

0000IIeHHbX QYHKIHUH, AOMYCKAOUHX CBEPTKY ¢ ; @
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2) HOusa nopxopsimux oObiuHbX  GYHKUME f(£) H ¢ ()
crnpaBefJiuBa QopMmyJia

§rof () o (1) dt =0S f (t) Kog (1) di

HJIH

<If, @>=<f, K*¢>. (341)

C nomoipio 3Tol QOpMyJIbI MOXKHO OmpenenuTtb oneparop I*
B NpPOCTPaHCTBE 06OO0MIEHHBIX (YHKUUH [ KaK CONpsIKeHHHIH
K oneparopy K%, neficTBywIleMy B IPOCTPAHCTBE OCHOBHBHIX
GYHKUMA @ (2HAJOTMYUHO MOKHO OmpefieuTh AJs 06o6ileH-
HBIX QyHKUUE omepatop K%).

3) Ecnu f(¢)—nonxonswmas obblunass GyHKUMS, TO

MIFA Q) =2 M +a), (349)
MIKT] () = s M) 2+, (343)

rne M—onepa'rop npeoGpasoBaHHﬂ Menauna. Ha ocxose
3THX COOTHOLIEHHH IOCpencTBOM HpeoGpasoBaHUs MeiuHa
0000IeHHbIX (QYHKIUE MOXHO OHepanuio ApoGHOr0 UHTErpH-
pOBaHUS IepeHecTH Ha o06oOlieHHble (QYHKIUH. Dpaakcma
u Iyurman [1] mokasasu, 4To ApoGHBIE HHTErpaJbl OT 0606-
IeHHbIX (YHKUME MOXKHO pacCMaTpUBaTh KaK YACTHBIH cny-
yali npeo6pasoBaHusi BarcoHa.

3. Tlepsuiit ¢cnoco6 o6oGuienus mpeobpasoBanus (338) 6bit
npepsoxer JI. Hlsapuem [1].

[TycTs 00— mpou3BOIbHOE KOMIJIEKCHO® YUCIO U fE D,

Hpobrom uHmezpasom TOPSIAKA O Ha3BIBAETCS CBEpPTKA

£31 .
I%f (xy= P;a) = f (x), (344)
rpe (
x*1, x>0,
x%-1 —
+ 0, x<0.
CupaeeiuBhl cne,z(yxomue COOTHOMICHUS:
1) : I°IPf = [*+Bf; (345)

2) I-"f =Drf. (346)
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PaBenctBo 2) mo3poJisieT TOBOPUTH O Bhlpaxenuu J-* f Kak
0 MPOU3BOAHON NMPOU3BOJBHOTO OP /KA 6 06061eHHON GyHK=
uuu f.

4. Bropo# cnoco6 o6obuenus 6biai HcHOMB30BaH Jlu3op-
KUHBIM [l| mpu omnpenesnenuu omnepanuu APOOHOToO JIHyBUJ-
JIeBCKOTO JAU(pepeHIUPOBaHUS (MHTETDHPOBAHUS) 0606meH-
HBIX (QYHKUHH.

[1pocmpancmea ocHosHoix Gynrxyult 3 u . TIpocTpancTBo

% cocToMT M3 BceX KOMIVIEKCHO3HAUHBIX GeCKOHeYHO AuG-
depennupyembx ¢yHkuui P (A) B R?, YAOBJeTBOPSIOMUX:
HEPABEHCTBAM

[9le= sup sup {My(h) | D)} < oo,  (347)
i< kypepgn :

rae [—menoe 'HeoTpHuatesNbHoe gucao u3 Re, k=0, 1,
2,\'... H ‘
M,, (?v) =max {(1 +| A I’)k/’ l/A."}
v AMER™
A=min/ min [A;], 1).
tgign

Tonosnoruss 8 % mnopoxKaaeTcsi CYETHHIM CEMEHCTBOM HOPM
l®l:, 2=0, 1, 2, ... . Hycrts & —mnpoctpanctso, compsi-
KenHoe P. Omepanus yMHOKEHMS Ha A, rae r—.Jo6oe
KOMIUIEKCHOEe u4Hc/I0 U3 %, OoCyLlecTB/sIeT aBTOMOP(HU3M
IPOCTPAHCTB P u 9, mpU 3TOM

M, v =<f, >, [EP', Y.
OrmeruM, 9T0 QYHKUUH U3 P crpemaTcs K HYJO mpH | A |—->
— 00 M NpHU IpUGIHKEHHH X JI000H U3 KOOpJAUHATHHIX IJO-
ckocrell. CrpaBefyiuBLl BJAOXKeHU * —oF U &' — 5.
[Ipocmparcmeo ocHosHolx Gyrryuid P cocTouT U3 GyHK-
uui, KoTophle SABAAIOTCA (Qypbe-00pa3saMu 3JIEMEHTOB IPOCT-

pPaHCTBA P. Ecmn @ (H)€P, T0o aas Beex m, 1<m<n,
H BceX UeJNBIX HEOTpUNATeJbHBIX uHces [ € R" uMmeeM

{ tio(tydmt=0
Rm

IlpocrpaHcTBO, CORpPAKEHHOE P, o6osnauum gepes P’ Crpa-
BEAJMBB BJIONKEHHA P —&F u &' — P'.
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Beeznem o606mennyio ¢GyHEKIUO

n

1% ()= kI_L (€)% [T (o),
rje CHMBOJ II 0603HaanT np;moe npOHBBEJLEHHe U

a—l
gy =] L 1>0,
* 0, t<0;

o, —Jo6ble KOMIIJIEKCHBIE YUCJTA.
IlpeoGpasoBanue cBepTKH

I*(x) & f
OCYILECTBJSIET aBTOMOPGU3M MPOCTpPaHCTBA P.

Hpobusill auysusrrescxutl urnmezpas o606mennoi ¢byHRIKHY
oIpejie/iieTCsT pPaBeHCTBOM

I, o> =<l f, 32 <f, 1% 9> 2<F, 170>
? ] N 9. ? (P ]

PEP. (348)

Jlpobras  auysusnescrasi npouseodHas D% nopsanka o
060061LeHHON (YHKIUU fE P’ ompejensercs paBeHCTBOM

<D*f, q>>—<l‘°‘f o>, CPE?- - (349)
Ecnn a—uenoe HeoTpUlaTeNbHOE YUCJIO U3 R?, TO )
D%} = D°f,

rie :
<D¥, @>=(—1)1*Kf, D*>, ¢E€P.

5. Anajoruunmeifi cmoco6 BBeA€HHS] UHTETPaJioB oT 0606-
IEHHBIX (pyHKuun MCIIOMb30BaJICs B paGoTax Mak-Bpaiina[l],
Opnedin [2], Spneitn u Max-Bpaiina [1]. OcraHoBumcs cHa-
yaja Ha paéoTe Spneitn [2].

Hpocmpaﬂcmgo ocHosrblx  yrryul J,. Tlyets p—npo-
H3BOJbHOE JEHCTBUTEILHOE YUCJIO. npOCTdeCTBO OCHOBHBIX
¢yuxuuit J,, COCTOMT M3 KOMILIEKCHO3HAUHBIX GECKOHEUHO
,amm)epeﬁuupyemmx ¢dyukuui @ (£) Ha (0, o0), paBHBIX HymO
upy t>1lnm y,aos.rleTBopmouJ.Hx HepaBeHCTBaM

vp,k(tp)= sup {17+ g ()} < oo (350)
[ -] .

IpH BCex k=0, 1, 2, ... . Tonosorus B J p1 IOpOXJlaeTcs
CHETHBIM CEMeHiCTBOM TIOJYHOPM {Vp, 4}ee. TlycTh 7, = U J,—
: , I=1" "
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cyeTHoe obbenuHenue mpocrpaucts J,,. Ilpocrpancrso, co-
npskeHHoe J,, oGosHauuM uepes .7 OTMETPIM uTO eCcJH
a<p+1 u b—moGoe ,aeHCTBHTe.anoe yucIIo, To.7 Cek,,
(cMm. . 4 § 6 ri1. 3).

[lpeo6pasosanue K¢ 3aJlaéT HenpephBHOE 0T06pa>KeH1«1e
npoctpancTBa J, B J,4,, ecin p+4a <O0; J, B Ty, eciu

pt+a>0;79, 87, npu JoboM &, ecau p+a 0.

ﬂpoéubtu unmezpan I°f 0606uJ.eHH0H ¢byukuun f€J

OIpefiesIsieTcs] PaBeHCTBOM

P

R A
<Iaf) qJ> =<f: Kaq)k>! qJ Egp’ (351)

1) Ecu f€9,, a=Rea, b=Refp u p < min (0, 4), T0
CIBfof = [oHBp (352)

B CMBICJIE PABEHCTBA B NPOCTpPaHCTBE Jp_ 4 ;.
2) Ecm f€J,, a+4+Pf+y=0, c=Rey p<
< min (0, —¢), 10 ‘ '

1% = x=ef #x-f (353)

B CMEICTE paBeHCTBa B npOCTpaHCTBe Tp.

Ilpeo6pasoBanue I* OMpeJiesieHo Ha ;, mpH p <0 H 3a-
AaeT HempephiBHOe oToGpamenue J, B I, ;.

6. B pmpyroii paGore Ipaeiu [4] MepeHec Ha CHelHab-
Hble KJacchl O000OLIEHHBIX (YHKUUH 0606uUieHHble Onepamopsl
Opobro20 uHmeepuposarus, BBelEHHbE AJS1 OOBIYHBIX (PYHK-
uuit KoGepom [1] u Oppeitu [1]:

mx~mi-mao

I (x) = e j’ (xm — gmyr=t gmuseme1 £ (4) df | (354)

,%'maf (x) TTar (oc) S ( m_tm)a—1 f—mE-motm—1 f (t) dt, (355)

m > 0-— neficTBurenbHoe yucao, Rea >0, &, n— koMnaekc-
HBIE YHCJIA.

ITpu 3TOM OH HCMOAB30BaN OCHOBHBbIE MPOCTPAHCTBA THHA
Jp ¥ I, Ormerum, uro npu m =1 dopMyet (6) u (7) onpe-
AENSIOT ,apo6Hble wHTerpaabl Pumana—Jluysuins u Beins.

7. AHanoruuHasi TeopHs B APYTHX IPOCTPAHCTBaX 0GOO-
meHHblX QYHKUME Gbina passuta Mak-Bpaiinom [1].
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ITpocmpancmea ocrosHoix  yukyud &, u &, 4. Ilycrs
1<<p<Coo. IlpocTpancTBO & , COCTOMT H3 BCEX KOMILIEKCHQ-
3Ha4yHbIX OeckonegHo AHG(depenuupyemux ¢yHKuu# ¢ (f) Ha
(0, oc), yAOBJETBODSAIOIIHX HepaBeHCTBAM

A
Vi (9)=|#*D*g (1) ], < oo (356)

npu awoboM k=0, 1,‘2, ...} TIpH 3TOM

1= (S1f (t)']f’ at)"”.

Tonosiorust B & , MOPOXKJAGTCS CUETHBIM CeMefiCTBOM MOJY-
HOpM {yk}i,. OGO3HAYHM MPOCTPAHCTBO, CONPSIKEHHOE 3';;,
yepes &,. Ecam 1< p < oo, TO CHOPaBEAJHBH BJOKEHHS
Dy —F,—>Es B E—Fp— D, ecmu p=o0,10 F ,—
—&+ H &L —F . .

[ycers f(¢) €L, tre 1/p+1/g=1. Toraa f(¢) nopox-
AaeT B & , peeyasproeul snaemeHt mo Gopmyne

4, ¢>%§f(t)cp(t)dt. P (ETF,

Ilycrb W —NpOU3BO/IbHOE KOMIJEKCHOE YHCAO H 1 <K p < oo,
IpoctpancrBo & p, u COCTOMT H3 TakHX yHKuuit ¢ (¢), yro
t g (¢)€ & ,. Tomosoruss B & p,, MOPOKJIAETCSA CUETHBIM Ce-
'MeHCTBOM MOJYHOPM

{ve ¥ (o)} = {vk (")}
OGo3snayum uepes & ,, , MPOCTPAHCTBO, CONPSIKEHHOE & , .
Crpykrypa o606menubx QyHKUUR H3 F) .
[lyers p—amo6oe koMisiekcHOE 4HCO H 1 <K p < oo, JlioGast
obo6imennass ¢yHkuus f(t)€d , , NpeacTaBiasercss B BHJE

24

f@)y=t* ké) tkD*h, (1), (357)

r,tlel N —nmonoxurenpHoe wUenoe 4ucio u h,(t)€L,, 1/p +
+ l/jg=1. _

Ecan 1 <p< oo u Re(my+p)+m>1/p, 10 I onpe-
Reaser aBToMOpdu3M &F p u. Ecanm 1<<p<Coo u Re(mn—
—u) > —1/p, 10 Kn* onpesensier aBroMopbusM & ,, .
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O6061yernvie OpobHbie urmezpasst ot 0606uenHoN dyHK-
nHH fE€F ), u ONpEnensioTcs paBeHCTBAMU

<I;1r'naf, (p>i (i’ KXT}; 1-1/m, @ (P>. Q E 3"’,’ w (358)

(ke f, )={f, R 6), €T, (359

§ 4. MpeoGpra3oBanue CBepTKHU

ITpeobpasosaruem ceepmxu obbraHod GyHkuMH f () ¢ ag-
pom G (f) HasbiBaercsi BhHIpameHHe
-]
Fy={ FyGx—1at, (360)
o -
rae oynkuuu f(¢) ¥ G(f) YROBIETBOPSIOT HEKOTOPHM JO-
DOJHUTEJBHBIM YCAOBHAM (CM. XupiiMaH u Yuuaep [1]). Has
onpefeneHHbX THNOB saep G wuurerpaa (360) mocae coor-
BETCTBYIOUIHX 3aM€H MepeMEeHHBIX NMepeXOAHT B OAHOCTOPOH-
Hee npeo6pasoBanue Jlamnaca, Crunrbeca, K-npeoGpasoBanue.
3emausin [7, 13, 15] pacmupusn onpesesenue (360) na
HEKOTOpble KJacchl 0600LIeHHBIX (YHKUHA M MOJTYYHA AJA
sToro npeoGpasoBauusi dopmyay obpaumenus. Eme oxna ¢op-
Myaa obpawenus mpensoxena Ilsuau u 3emansimom [1]..
HccnenoBanuio cBOMCTE NpeoOpas3oBaHHM THNA CBEPTKH IO~
cBallenbl padorel Jurnuana [1], 3emansna [7, 13], Ilsuau
[1, 2], Tlonpau u 3emansna [1, 2].
onpo6HOe H3JI0XKEeHHe CBOHCTB MPeo0pa3OBaHUs CBEPTKH
o6o6LenHbXx GYHKIMHA MOXKHO HaliTH B Kuure 3eMansiHa [15].



TABJIML bl ®OPMY/JI

NEPEYEHDb OBOSHAUYEHUA CNEUUAJIBHBIX ®YHKLIUHA
H HEKOTOPbIX MOCTOSSHHbBIX

a
‘(a),,:a(a—[—l)...(a—{—n——.l)
n=1,2,3 ...
(@)p=1
C=e¢"
X

C (x)=§ ébs —’21 u? du

CZ‘—“ n!

ml (n-——m)l

chi (x)=7+l"x+2 %A (2k)!

o (Jc) 32 (;su

X

D,{x)

Bl () =In x—{—‘y—i—z (‘k";‘,)
k=1
‘(Iargxl <)

® Lk

Ei* () =lnx+7+3 k"kl
k=1

* 2k

Fiv; A =% ((%k—

k=

TlonoxuTenpuoe THCAO

Kocunyc-uurerpan  ®pe-
HeJIs

Bunomuasbubli  k03}du-
IHEHT :

HeTerpaibuuift rumepGon-

YeCKHH KOCHHYC

Hnrerpanpueiit Kocunyc

dynruus napaGoanye-
CKOro UMAHHApa (QyHKUHS
BeGepa)

Hurerpansuas nokasatesns-
Hasa QyHKUHA

®yuruna Kymmepa
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© (——1)"( )v+sk+l

MR ) (D)

H® (x) =J, (x)4iY , (x)

H® (x)=J, (x)—iY, (x)
I, (x)=i""J, (ix)=

(-3‘-)“"

RT (v kL)

. (-.-1)k< )+é-k

JV'(")“Z INCEYES)

I
er .

Ky ()= iv#1 H (ix)
Ly (9=i""" L H, (ix)

N

X
S (x)=S sin X u2du
0

x2k+1

shi ""=k2 FEFDEETFI
=0

X

i) ={=3

sinu

=34 ()
0
_ 1, x>0
sgnx = —1, x<0

Y, ()

T (z)

Gynkuusa Crpyse

G yukuua N'ankens nepsoro
poza

@ yukuus TaHkess BTOPOro
pona

Oyuruus DBeccens MuH-
MOTO apryMeHTa

Oyuruua Beccens

Gynkuua MaxjpoHaabia

Monmbnunposauua;i ¢byHK-
uus Crpyse

Cauyc-uuterpan Openens

Hurerpaabeuift runepGonn-
4eCKH#l CHHYC

HnTerpanbbift CHHYC

®yukuus HeliMana

Famma-bynxuus
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p=—9(1)=—T"(1) Hocrosnnan ditaepa
8 (%) Henvra-byHRIHA
1, x>0 '
0 ) ={ 0, x<0
_I'@
‘P (Z) - I\ (Z)

PoF)=— b

e n=1, 2, ...
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§ 1. AJITEBPAMYECKHE &YHKUIUH
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§ 1. AITEBPAHYECKHE &Y HKUHH

uXp

(<0 wis -x) = =AN.1v_m|Aav @ ult —) 3

uXp

() Q1 als —) + (g5 -2) 2L :5 -

’

=av.~+=? —) —
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uXp
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14
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§ 1. AITEBPAH4YECKHE &Yy HKUIHH
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§ 1. AITEBPAHYECKHE &Y HKIIHH
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