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AnaHOTa U

PaccmarpuBaercst KJacc ypaBHEHWIl ¢ MAapHBIMEM CBEPTOYUHBIMEU OmeparopaMu Bumepa—
Xonda. WccnenoBanme mpoBOAUTCS B MPOCTPAHCTBE O0OOIMIEHHBIX (DYHKIINI, TOMYCKAIOIIAX
aHATMTHYECKHUE TIpecTaBierns (peacrasaenna Komm). B 9ToM mpocTpancTse paccMaTpuBa-
eMble YpaBHEHWsT SKBUBAJIEHTHHI KPAEBOH 3a/1at€ OTHOCUTEILHO MCUIe3AI0Neill Ha HeCKOHETHO-
cTu Kycouno-romomopduoit Gynkmmm &(z) = (&7 (z), 7 (2)). Tpanmunce ycrosue 3amaercs
Ha BEIMECTBEHHON OcH R U MOHMMaeTCst B CMBICTE 0000MmeHHbIX (hyHKmii. [locpemcTBoM mpeosd-
pazoBanus Pypre B mpocTpaHCTBe 0000MEHHBIX (DYHKINIA MEJIEHHOTO POCTA TOKA3BIBAETCS,
9TO paccMaTPUBAEMble yPaBHEHUs MPUBOAATCA K n30MOpdHbIM ypaBHenuaM. [locaeqaue mpu
TUTIOTE3€ DPEryysipHOCTH 0000IIEHHBIX (DYHKINN COAEpIKAT IBYCTOPOHHWE W OJHOCTOPOHHIE
ypasuenusi Bunepa— Xomda, mapHble MHTErpaJibHbIE YPABHEHMST € MOCTOSHHBIMUA W C TIepe-
MEHHBIMU [PeJeIaMU UHTErPUPOBAHU, a TAKXKe NapHble 00bIKHOBeHHDBIE nuddepennuaabHbie
YDABHEHWUSI.

KuroueBble cjioBa: mapHbBIN CBEPTOUYHBIN OmepaTop, obobmieHHas (GYHKINs, aHAIATH-
YeCKOe TMpeICTaBIeHNe, KYCOUHO-TOTOMOp(dHAs (DYHKITN, TTApHbIe WHTErPAJIbHbIE YPaBHEHWUS,
mapHbe 00BIKHOBEHHBIE uddepeHnuaabHble yPABHEHNS.

1. IlocraHoBKa 3agadn

[Mycrs O, — upocrpancTso, mayanbhoe kK npocrpancrsy O_; Geckoneuno nudde-
penmupyeMbix Ha R bynxmmii ¢ acumnrorukoii Ha 6eckoneunoctn | (1) < C|t|~!
nna moboro k€ N, Tononormsa mpocrpancta O_1 UHIYNUPYETCA U3 TOHOJIOTHU-
geckoro mpocrpanctea £ Oeckoneuno muddepenmupyembrx Ha R dyHKIHIA, TO ecTh
[OCTIeIOBATENLHOCTE (@) jen cxomures B O_q, ecau oHa cxomutcest B € U Jis JT1000r0
k € N cymecrByer nocrosinuasi C},, He 3aBUCSIIASI OT j , TAKAasl, 9TO |ga§k> (t)| < Cklt|~t.

Ecan ® € O’ ;, 10, Kak u3BecTHo [3, c. 84], mpeobpaszopanme

N 1 1
P(z) = — (D, —— Imz#0 1
()= (725 ). 0 )
Ha3bIBAIOT mpescrasienneM Koy uiy aHaIuTUYeCKUM IIpecTaBieHneM 0000IeH O
dbyurnun P, ncuezaromeit Ha Geckoneunoctu. Ilpu stom, ecmm P € Olfq), rme p €
€ N, 1o B cuay [4, c. 84] ®(z) B okpecrHocTn Imz = 0 mMeer cieiyiolee MOBeIEHNE:
|®(2)] < C(Im z)~P+L,

Oynukims P(z) maér aHanmTHYecKoe TpescTaBienne s 0600menHol dbyHkunn P
B CJIEIAYIOIIEM CMBICJIE:

(@) = lim (ci>+(t Fig) — b (t— izs)) o(t)dt Ve Oy,
R

9YTO CIMBOJHYECKHT 3alNCHIBACTCS CAeTyomuM obpazom: ® = & — &,
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Nmerca obobmennas dyuxima & € O, yaoBieTBopsaionias Ha OCH R ypaBHEHUIO
5y 5 (K1 (1)(3s % @)] 4+ 0 x [Ka(H)(0_  ©)] = T, )
rae 0+ — obobmennbie pyakmun, onpeaensgemble no H.H. Boromo6osy:

S D T
20 2m T
B CBOIO o4epesb, & — Mepa Iupaka, v.p.(1/t) — rmaBHoe 3Hauenwe no Komm or (1/t),
Ki(t), Ka(t) € M — upocTpancTBO MyJIbTUILIMKATOPOB jiig npocrpancrea O, T —3a-
nannas 06obiennas Gyakuug uz O, a cBéprku d4 *P OUpPesesdTCs IO CIeyIONIUM
dopmymam
(0x %D, ) := (D, 05 x¢) Voe O_;.

Omeparop ypasHennsi (2) ecth mapHbIii cBéprounblii omeparop Buuepa—Xonda [1,
c. 69], HOCKOJIbKY OmepaTopbl 0+ SABJSIOTCH JOHOJHUTEJbHBIME CBEPTOYHBIMU IIPO-
eKkTopamu, TO ectb 032 = d+; 04 xd_ = 0; 04 + 6 = §. Ypasuenne (2) comepmxur
TaK HA3BIBAEMBIE YPABHEHUS C OJHOCTOPOHHUMHE CBEPTOYHBIMHU OmeparopaMu Bumepa —
Xonda B mpocrpancree O’ | (mpn K1 =0 wim Ky =0 u T, pasaom T x0_ nnn T 0
COOTBETCTBEHHO), a TaKKe ajrebpandeckue ypasuenus suga KO =T
B cuny dopmyn
bpx® =0 f_xd=—-0",

nosygennbix B pabore ( [5]), ypaBuenue (2) MOXKHO OPEJACTABUTH B CJEIYIONIEM BUJIE

—

(K1 (D) ®+]*+ + [Ka(t) )]~ =T (3)

Ora Kpaesas 3aJa4a, COOTBETCTBYIONAs ypaBHEHUIO (2), ecTh 3a/a4a OTHICKAHUSA
Kycoano-rogomopduoit ynkmun ®(z) = (P (z), P (2)), ncuesaomeii Ha Geckoned-
HOCTH, 110 KPAeBOMY yCJI0BUIO (4), MOHMMAEeMOMY B CMbICJIe 00OOIIEHHbIX (DyHKIMA 13

/
071 .
N3sectHo, uTO peobpazosanne Pypobe, onpeaensgemoe GoOpMyIoit

56 = /R e () do Vi € S

B npocTpancrBe S mpoOHbIX dyHKIW, beckoHedno nuddepennupyembrx Ha R, ObICT-
PO mcYesaromux Ha GECKOHEYHOCTH, SIBISETCS TOMOJOMHIeCKIM aBTOMOP(MU3MOM MIPO-
cTpaHcTBa S. DTO MO3BOIAET ONpeAenuTh npeobpazosanne Oyprwe B npocrpancree S’
0000mIeHHBIX (DYHKIMH MeIJIEHHOTO (YMEepeHHOro) pocra hopMyIioii

(FT,p):=(T,Fp) VopecS, VTcS.

Torma ypasuenue (2) mocpeacrsoM npeodpasosanusa Oypne B S’ nzomopdHO ypas-
HEHUIO

V(E) Ky [V(EBE]} + V(=€) - {Kz + V(—E)D(E)]} = T(€), (4)

rae V(&) — dynxmms Xerucaiiga.

VYpasuenue (4) B NpeANoOORKEHUN PEryaspHOCTH 0000meHubx ByHKIMHA B 3aBU-
CUMOCTH OT CTPYKTYp 0606mennbx dynkmmii Ki n Ky COTEpKUT JBYXCTOPOHHWE,
OJIHOCTOpOHHUE ypaBHenus Bunepa— Xomda, napHble HHTErpaabHble YPABHEHUSA KAK C
NOCTOSAHHBIMHA, TAK U C TIEPEMEHHBIMU TIPEJEIAMU WHTETPUPOBAHUS, & TAKKE MWHTETPO-
nuddepeHuaibHble yPABHEHUS 110 TEPMUHOIIOTUH [2].
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2. AusaropurMm pemiennsi ypasHeHus (2)

M30kuM BKparie ajaropur™ petienus ypapuenus (2). Ilpumenss npeobpa3oBanue
(1) ¥ kpaeBomy yca0BuIO (4), HAXOAUM AHAJIUTHYECKOE MPEICTABICHNAE ITOO YCAOBHUA:

=T7%(z) 4+ P(z), Imz >0,
=T (2)+ P(z), Imz < 0,

rje Kf“{(z) — «BepxXHHWe» W <«HMXKHUEe» (QyHKunn npenacrasienns Komm ama Ky u
K> cooTBeTcTBenHO, ai — momoca Kpatnocreii pi bynxumit Ky (2) n K (2) B nomy-
mirockocTax Imé > 0 m Im& < 0 cOOTBETCTBEHHO; Ti(z) — «BEPXHAA» W «HUKHAT>
dynkuun npencrapienus Komwu nns T'; P(z) — npoussosbhblil noaunom. Takum 06-
PA30M TIOJTY IHM:

bt(z) = ! [+ (2) + % . mz
PO e & o) {T AR AP ey } ez
i = — ! A_z z S 4 mz
b= (K5 (2) — K5 (2)] DR )+Zk:j:1(2—ak) }7 fme <0

(5)
rae Ay W Bp; — Tpomn3BOIBHBIE KOHCTAHTHI. Jla nckomoit obobmennoit bynknnm @
coorromenus (5) OyayT npegcrasaenunem Koiu, ncuesanomum Ha 06CKOHEYHOCTH, €CJIN
BBIMIOTHAIOTCS CIEAYTOITNE YCITOBHSL:

a) lim @i(z) =0;

|z[—00

b) &(2)* He umeer 0cobIx ToUek B oBmacTax Imz > 0 1 Im z < 0 COOTBETCTBEHHO.

CHHTY/ISIDHOCTH MOYKeT BO3HHKHYTH 3a cuér mynedt dymxmuit: [K7(z) — Ky (2)],
[K5(2) — K5 (2)]. B upomecce yioB/ieTBOpeHHs YKABAHHBIM YCIOBHSAM ONPEIe/ISeTcs
crenenb moanHOMa P(z), a TakyKe 4acTh WK Jare Bee ero KoahGUINeHTh 1 KOHCTAHTHI
Ayj n By;. Bonee Toro, ecin wmcio mHyseit yka3aHHBIX (BDYHKIN TOCTATOUHO BEIHKO,
TO MOI'YT BO3HHKHYTH H yCJIOBUs PA3PelIuMOCTH, Hanaraemble na dyukuun 1 (z).

Ecnu ycnosus a), b) Bomonaenst, o dbopmynst (5) magyT pelenue Kpaesoii 3a1a4uu
(3), a pemennue ypasuenus (2) onpeenutcs u3 cooTHomenns & = &+ — &~ . [pu srowm,
ecan P(z) B okpectHoctn Imz = 0 umeer nosezenne |P(z)] < C|lmz|~ P, p € N, 1o
®c 0% |4, c. 83-84].

B kagecTBe mutiocTpanum pacCMOTPUM TIPUMED.

3. IIpumep

Paccvorpum ypasuenme:

(27t)? + B2 + 283
(2mt)? + 32

{ (27t)? + a? + 2a
5.

2rt)2 + a2 (04 = ‘I’)}+5*{u

(6_ * @)} = ad,+bo_, (6)

rae o, (J — IpoU3BOJIbHBIE MONOKUTENbHbIe KOHCTAHTLL; 1 € R\{0}, a,b € R.
CoorsercrByonas Kpaesast 3a/1a4a OyJeT UMeTh BHJ

(2mt)? TaZt 2. (2ﬂ-t)24>/612\+26A7 *7
[ etz © ) G ¢ ] = a0+ bo—. (7)
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WM35107keHHBIH BBITIIE AJITOPUTM JaeT perenne 3amaqn (7):

. (Vo - 20 —
bz =00 |__o Vet a) Imz > 0,
a? + 2« 2wz 2mz 4+ iva? 4+ 2a
(8)
, Imz <0,

by 0 i(\/B + 28
(52 +20) 27”2 2z — i/ 3% + 2ﬁ

KOTOPOEe HMEeT B OKPeCTHOCTH ToukH z = 0 nopegenue |®(z)%| < ClImz|~!.

[ostomy perenue ypasuenus (6) ® € (9/7(21) U BBITJISUT CJIEIYIONIIM 0OPa30M:

s Jrz'(\/oz2—|—2oz—oz) B b3 85 i(v/ 0%+ 20 (9)
T ont+ivaZ t 2a (52 +20) 27rtfz\/62+26

ITpeobpazosanus @ypne B S’ npuoaur ypapuenue (6) Kk u3oMopdHOMY ypaBHEHHIO
BUJA:

[o )

YO 86+ [ exp (~ale = () ar  +
0

VOl B + / exp (—BI€ — 7))B(r) dr b = ad(€) + BV ().

— 00

Pemennem mosy4ueHHOTO JABYCTOPOHHETO WHTErpaabHOrO ypaBHenusa Bumepa—Xomnda
6yaer obpas @ypoe dyukuuu (9), TO ecrb:

d(¢) = &{a—l—(\/aQ—i—Qa—a exp (—&vVa? + 2a) }

a? + 2«

b

*27ﬁ{ (VB2+28—0)exp (/5% + 20 }
(6% +20)

B wactnocTn, mpu £ > 0, o =1, a =1 permennemMm 0THOCTOPOHHETO ypaBHEeHUs Bune-

pa—Xomnda:

8(9) + [ exp(~I¢ - T)B(r)dr = 1.
0
Oymer yHKIHSA

(¢) = 5 (1+ (V3= 1exp(—£v3))

wl>—‘

rae £ > 0.

Summary

L.G. Salekhov, L.L. Salekhova. Equations with Dual Convolution Wiener — Hopf Operators.

A class of equations with dual convolution Wiener —Hopf operators is considered. The
investigation is carried out in the space of generalized functions, admitting analytical



106 JI.T. CAJIEXOB, JI.JI. CAJIEXOBA

presentations (Cauchy presentations). Equations of the considered class are equivalent to a
boundary value problem regarding the disappearing at infinity piecewise-holomorphic function
d(z) = (®*(2),® (2)). Boundary condition is given on the real axis R and is understood in
the sense of generalized functions. The considered equations are reduced to some isomorphic
equations by means of Fourier transformation in space of tempered generalized functions.
The latter, according to hypothesis of generalized functions regularity, include bilateral and
unilateral Wiener — Hopf equations, dual integral equations with constant and variable limits,
and dual ordinary differential equations.

Key words: dual convolution operator, generalized function, analytical presentation,
partly-holomorphic function, dual integral equations, dual ordinary differential equations.
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