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Amunoranus. B pabore mcciemoBana ogHO3HAYHAS Pa3pPENIMMOCTD 3aa49u THNa 3amagan bunamze — Ca-
MapCKOTO0 JJjIsi YPAaBHEHUs TPEThEro MOPSIKa C PA3PhIBHBIMU KO3(DMUITMEHTAMN B OJHOCBSI3HON 00/IACTH.
KpaeBoe ycmoBme mocTaBiieHHON 3a7a4i COMEPXKUT OMEPATOP APOOHOTO HMHTErpo-mauddepeHITnpoBaHIS
¢ rumepreomeTpudeckoil pyukmmeit [aycca, o 3HadeHuil penenns HA XapaKTEPUCTUKAX [TOTOYETHO CBSI-
3aHHBIX CO 3HAYEHUSIMU DENIEHUs W MMPOU3BOIHON OT HEr0 Ha JIMHUHW BBIPOXKIEHUs. LIpw ompemeseHHbIX
OrPAaHWYEHUSX TUIA HEPABEHCTBA HA 3aJaHHble (DYHKIINA W MOPSIKU JIPOOHBIX MPOU3BOIHBIX B Kpae-
BOM YCJIOBHH, METOIOM HWHTETPAJIOB SHEPTHH, MOKA3aHA €IUHCTBEHHOCTb PEIIeHNs MOCTABIEHHON 333,
Tlosryuensr hyHKITMOHAIBHBIE COOTHONTEHUST MEXKIY CJIEIOM MCKOMOTO PEIIeHWs W TTPOW3BOIHON OT HEro,
[IPUHECEHHbIE HA JIMHUIO BBIPOXKJEHUS W3 THIIEPOOTUIECKON U MMapaboIMdecKoi JacTeil CMeIIaHHoi 00-
mactu. [Ipu BeIMOTHEHUH yCIOBHII TeOpeM eIWHCTBEHHOCTH, AOKA3aHO CYIIECTBOBAHWE DENIeHUs 3aa9n
Iy TeM SKBUBAJIEHTHOM PeIyKIINU K WHTErPAJIbHBIM ypaBHeHnsIM D pearoibmMa BTOPOro pojaa OTHOCUTETHHO
IIPOM3BOIHOMN OT CJIe/Ia MCKOMOTO PelieHwsi, 6e3yCA0BHAs PAa3PENMMOCTh KOTOPOTO 3aKII09AeTC U3 €IiH-
CTBEHHOCTH DPellleHns 3aa49u. TaK ke ompeeeHbl IPOMEKYTKH N3MEHEHNs MOPSIKOB OIepPaTopoB Apod-
HOTO WHTErpo-andepeHImpoBaHs, P KOTOPHIX PEIIeHne 33JaYn CyIIeCTBYeT W eIWHCTBEHHO. YCTa-
HOBJIeH 3bdekT BiusHug K03 dumenTa mpu MIaieidl Mpon3BOIHON B yPaBHEHHN HA DPa3PEMMMOCTD
HOCTABJIEHHOM 3aJa4u.
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1. BBenenue

Teopust KpaeBbIX 33124 J/II BEIPOK TAIONINXCS YPABHEHU TUITEPOOIMIECKOTO U CMEITTAHHO-

IO TUTIOB B HACTOSAIIEE BPEMSI ABJISIETCS OJHUM U3 BAyKHEHIITNX pa3ie/ioB Teopun TudepeHtiu-
AJIbHBIX YPABHEHUI ¢ YaCTHBIMU MTPOU3BOLHBIME. DTO 00YCIOBIEHO KaK HEMOCPeJICTBEHHBIMI

CBSI3SIMU YPABHEHUI CMEIIAHHOTO THIA C MPOOJIeMaMU TEOPUU CUHTY/ISPHBIX HHTEPATBHBIX

yPpaBHEHWI, TEOPUH WHTErPAILHBIX MPEOOPA3OBAHUI U CHEMUAJIbHBIX (DYHKIUH, TaK U IpU-

KJ/JIaJHBIMU 3aJa9aMi MeXaHUKW 1 MaTeMaTHUYIeCKOi (bI/ISI/IKI/I, CBOAAIMNMUCA K TaKHM ypaBHE-

ausim. OCHOBBI 9T0# Teopu 6bLn 3as10keHs! B Tpygax @. Tpukomu [1] u C. Testeperenra [2].
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OnHO3HAYHAST pa3peruMOCTh OJHOH 3aja4n Tuia 3agadn Bumagse — Camapckoro o1

CnenyronmM 3TamoM B pa3BUTUN TEOPUM YPABHEHUN CMENTaHHOTO THUIMA CTAId pabOThI
®. 1. Opankas [3, 4], rie o 3aMeTns BaxKHbIE PUIOKEHNs 3a1a91 TPUKOMU U JIDYTUX POJI-
CTBEHHBIX €if 33/1a4 B TPAHC3BYKOBO# razomnuamuke. Akagemuk 1. H. Bekya ykazas na Bax-
HOCTH ypa.BHeHI/Iﬁ CMEIMaHHOTO TUIIa ITPU PEICHNHN 3a/1a9, BOSHUKAIOIIINX B TEOPUN 6eCKOHeLIHO
MaJIbIX M3TUOAHMI TTOBEPXHOCTEl, a Tak ke B Oe3MOMEHTHOI Teopuu 000/I0UeK C KPUBU3HOMN
[IEPEMEHHOT0 3HAKA.

TpexmepHsblii anastor 3aaun Tpukomu 6611 Briepsble peioxken A. B. Bunasse [5] B cy-
Jae, KOr/a IMOBEPXHOCTH N3MEHEHUA TUIIA ypa.BHeHI/Iﬁ ABJIACTCA MMOBEPXHOCTHIO BPEMEHHOT'O TU-
ma. B 3agage TpukoMu 9acTh XapakTepuCTHIECKOr0 MHOT00Opasus [ cBobOIHA OT TpAHUIHBIX
ycsiosuit. CremoBareibHO, ToUkn || He SBIISIIOTCS PABHOMPABHBIMEU KaK HOCHTEU TPAHUIHBIX
JaHHBIX. DTOT (PAKT He JAET BO3IMOXKHOCTH HAWTU HEMOCPEICTBEHHBIN aHaIor 3aaun Tpuko-
MU JjIsi YPABHEHWI CMEITAHHOTO THUIA B MHOTOMEPHBIX 00/1aCTdX, OCODEHHO B CiIydae, KOTIa
MOBEPXHOCTH U3MEHEHUsS THUIA TPOCTPAHCTBEHHO OPUEHTUPOBAHA.

B cBs3u ¢ stuMm B mrectugecaTteix rogax A. B. Bumagze 6bL1a BRIIBEHYTA Mpobsema, mo-
NCKa HpaBI/IHbHOﬁ TTOCTaHOBKHW KPa€BBIX 3aJa4 AJId FI/IHep60.}II/IquKOFO 1N CMEIMIaHHOT'O TUIIOB
ypaBHEHUIT BTOPOTO MOPAIKA C ABYMs HE3aBUCUMBIMU TEPEMEHHBIMU, KOT/IA BCE TOUKU XapaK-
TepI/ICTquCKOﬁ YJaCTU T'PaHUIIBI PABHOIIPABHBI KaK HOCUTEJIN KPA€BbIX JTaHHBIX.

B 1969 r. A. M. Haxymies [6, 7| mpeayioxKua psaj| HEJIOKAJIBHBIX 3aa9 HOBOTO THIA, KOTO-
pbl€ SIBUJINCH HETIOCPEICTBEHHBIM 00001eHneM 33,189 TPUKOMY U BOIILIA B MaTEMATHIECKYTO
JINTepaTypy MO Ha3BaHWEM KpPaeBbIX 3ajad co cMereHueM. OHU SBJISIIOTCS 0000IEHNEeM 3a-
magu Tpukomu, a TakKe COMEPKAT MIUPOKUN KIACC KOPPEKTHBIX CAMOCOIMPSIKEHHBIX 33,1ad.
OTH 337290 CPA3y BBI3BAIN DOJBINON WHTEPEC MHOTUX aBTOPOB.

B mocnemmme rogp! ncce0BaHms 33129 CO CMEIEHNeM JIJId YPABHEHUN CMEITaHHOTO U TH-
epboIMIeCKOro TUMa BeayTcs ocobenno murencuBHO. Ho B 9Tux paborax KpaeBbie yCIOBUS,
KaK MPABUJIO, COIEPKAT KJjiaccuieckue ornepaTopbl Pumana — Jluysuisa. HemokanbHbIM Kpa-
€BBbIM 33a/1a9aM, COJEPIKAIINM OIMEePATOPhI 00JIee CJIOKHOIW CTPYKTYPBI, MOCBSAIIEHO CPaBHU-
TeJIbHO Majio pabor. Hagaso mcciemoBanmit KpaeBbIX 3aad CO CMEIEHUeM [IJIsi TUIepOOoIH-
qeckoro ypasuenust ditnepa — Jlapdby — Ilyaccona, rme mmerorcst 0000IIEeHHBIE OTEPATOPDI
IpoOHOTO WHTErpo-anddepeHIInpoBaHst, OBIIO MOJIOKEHO PaboTaMn ATTOHCKOTO MAaTEMAaTHKa,
M. Caiiro [8].

Pesysmprarer O. A. Penmna [9] aBagioTcst TpOIOIKEHHEM WCCIEI0BAHUI B 9TOM HANPaB-
JICHUW W TIOCBAIIEHBI JIOKAJIBHBIM "W HEJIOKAJBHBIM KPa€BbIM 3aJa49aM IJId ypaBHeHI/Iﬁ Irm-
mepbOTMIECKOT0 U CMEITAHHOTO TUIIOB C BBIPOXKJIEHWEM IMepBoro u BToporo poxa. Iloctas-
JIEHHBIE W HCCIeAyeMble 3a/ia91 OTJINYAIOTCA OT U3YYaBHUINXCA JIPYTUMHU aBTOPaMU TIPEXK]E
BCEr0 TeM, UTO KPAeBble YCJOBHUSI COAEPKAT OOODIIEHHBIE OMEPATOPHI JAPOOHOTO UHTErpPO-
muddepennupoBanus ¢ runepreoMerpudeckoit pynkmumeit aycca.

B paborax mist BRIPOK TAIOIINXCSA TUTEPOOTINIECKUX W IR THKO-TUTTEPOOINIECKOTO TH-
OB YpaBHEHW MHOTUME aBTOPAMU UCCIEIOBATINCEH 3a/1a4H CO CMEIIeHneM (110 TepMUHOJIOTHN
A. M. Haxymesa) u 3amaun tuna 3agaun bunaaze — Camapckoro, korga Ha runepbomde-
CKOIl 9aCTU TPAHUIBI 00/IaCTH 33/[aHO JIOKAJIBHOE YC/IOBUE, TOTOYETHO CBI3BIBAIOIIEE 3HATE-
HUST ICKOMOTO PEITIeHNsT WJIi TPOU3BOHOMN, BOOOIIE TOBOPSI, APOOHOI OMpEIeIEHHOT0 TOPSIIKA,
3aBUCHAIIETO OT MOPAAKA BBIPDOKIACHUA YPDaBHEHUWA. 9TI/IMI/I aBTOpaMU HE 6I)I.HI/I PaCCMOTPEHBI
3a/1a9nl CO CMEINIEHNEM, KOTJAa B KPAEBBIX YCAOBHUAX YUACTBYIOT IPOOHBIE MPOU3BOIHBIE WM
MHTErpaJibl MPOU3BOJILHBIX MOPSIJIKOB, HE 3aBUCAIINX OT MOPSI/IKA BHIPOXKIEHNsT ypaBHeHus [9,
10].

EcrecrBerabiM 0600ITIeHIEM TEOPUN HEJTOKAJBHBIX KPAEBBIX 33/1a4 SBUINUCH HEJTOKAIbHBIE
3aJa9n JJIgd BBIPOZKTAIOTITNXCA FI/IHep60.}II/IquKI/IX 1 CMEIIaHHOT'O TUIIOB ypaBHeHI/Iﬁ C ormeparTo-
pamu 6oJjtee CI0KHOM CTPYKTYPBI — 0DODIIEHHBIMU OMTEPATOPAME JPOOHOTO HHTErpo-audde-
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PEHITMPOBAHUS C THIepreoMerpudeckoii (gpyukimeit ['aycca. DToMy HaAIpaBIeHWIO TOCBAIIEHO
HeMaJ 10 pabor, cpeiin KoTopbix paborsl Takux aBropoB kak M. C. Canaxuraunosa, O. A. Pe-
muna, C. K. KywmsikoBoit, A. B. [lexy u ap. B omybaukoBaHHBIX paboTax, KpaeBble YCIOBUS
COJIEPYKAT K/IACCUYIECKUE OMEPATOPHI WJIM OePaTOPbI APOOHOTO B cMbicie Pumana — JIuyBui-
ng uarerpo-auddepentuposanusg [10-15].

B nammoit pabore paccMaTpuBaeTCd CMeENIaHHOE TUIepb0/I0-mapabontiecKoe ypaBHeHUe
C pa3pbIBHBIMEU KO3 DuimeHTamMu, KPaeBoe yCJI0BHE KOTOPOTO COMEPKUT OMepaTop IpPOoOHO-
ro uaTerpo-nuddepenimpopanus. IlyTeM peayKiuu 3a1adu K WHTETPAILHOMY YPaBHEHUIO
®pearoapMa BTOPOro POJIA OMPEIE/IEHbI POMEXKYTKN N3MEHEHUT TTOPSAIKOB OTIePATOPOB IPO0-
HOTO UHTErpO-nuddepeHITnpoBaHsi, TP KOTOPBIX PEIIeHNe CYIIeCTBYeT U e TMHCTBEHHO. TaK-
ke ycTaHoBsieH b deKT BausHus Ko duimenTa mpu MJIaIIIeil TPOu3BOSHON B yPABHEHUN
HA Pa3peIuMOCTh 33/aN.

2. IlocTanoBKa 3aga4m

Paccmorpum ypaBHeHUE

Xz
(_y)muxx - Uyy +p(_y)?71u$’ ) < Oa m 2 2)

0— {Cuz:rz + p2(2, Y)uas + p1(2, y)ue + po(@, y)u —uy,  y >0, (1)
rme p = const # 0 — BeIeCTBeHHAS TIOCTOSAHHASA B OTHOCBA3HON objacTu (), orpaHmYeHHO
orpeskamu AAg, AgBy, BoB tpsimbix x = 0, y = 1, x = 1 coorBercrBenno npu y > 0, u
XapaKTepUCTHKAMHI

2 m—+2 2 m+2
AC:x ——(—y) 2 =0, BC:z+—(—y) 2 =1
ypasuenus (1) npu y < 0.
[Tycrs Q1 =QN(y > 0), Qe =QN(y <0), I = AB — unreppan 0 < z < 1 npsimoii y = 0;
Oo(x) = § — [mT‘LQ:c} m+2 — ToUKa Tepecevdenns XapaKTepucTuKn ypasHenus (1) mpm y < 0,
BeIxozsiei u3 roukn (x,0) € I ¢ xapakrepucrukoii AC'.

BAJAYA 1. Haiitn dynkumio u (z,y) Takyio, 9o
u(a,y) € C(92) NCHR) N CFy(Q2) N C(0),

SBJISIIONLYI0Cst permenneM ypasuerus (1) B obmactu 2 npu y # 0 u yaosaerBopsomeii yciio-
BUAM

u(0,y) = v1(y), w(l,y) =p2(y), u(0,y)=w3(y), 0<y<1, (2)
p(x) Dg,0(x)u [Oo(z)] + c(z)u(z,0) — y(2)uy(2,0) = f(z) (Vz € ), (3)

rae c(x), p(z), v(z), f(x), ¢i(y) (i = 1,2,3) — 3amanable m3BeCcTHbIE (QYHKINW, IIPH-
aem c(x), p(z), v(z), f(z) € C'(I) N . pi(z,y) € CYQ); BeIMOAHAETCSH HEPABEHCTRO
A(x) + p*(x) + v (z) # 0; pi(y) € C N C?)0,1[; D§, — oneparop Apo6GHOTO HHTErpPO-
muddepentpoBanus [4].

[Togo6roro Tuna 3ajaum usydaauch padee B paborax Pernmna O. A. [9], Kywmbiko-
soit C. K. [10].
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3. OcHoBHBIE PE3yJIbTAThI

Ob60o3HaunM

_ m — 2p 5=
T omra T

m + 2p L5 m 2
_— E=W = — = —.
2(m +2)’ m+2 T m+2

Teopema 1. Ilycrs |p| < %. Torxa pemenne saza«n (1)—(3) B Q eamucrsenno, ecim

BBIIIOJIHAIOTCA CJIEAYIOITHE YCJIOBUA!

pg(.%',O) 20, pgx(xvo) _pllm(xvo) + 2p0(.%',0) <0, pi(xvy) S Ci(Ql)v (4)
" B CIydae
a=a, dz)=z" (5)
BBITIOJTHSTIOTCS YCJIOBUST
A(z) = & if()g)(x) te(x)at P £0 (Ve (6)
o sinme) (@) ) @)
w=o. SER(EE) <o 20 g
a B CIIydae
a=1-08, ix)=1 (8)
BBITIOJTHSTIOTCS YCJIOBUST
Az (@) = p(z) + hia®y(2) #0 (Vz €1) (9)
p(1) =0, Sln%g <j2(2)> <0, ﬂf:;((;)) >0 (Vxel), (10)

e

L= 'l -« 4 \"
T Te-o\m+2)
< Yerpemnsast y — +0 B ypasuernu (1), mosyunm ocHOBHOE (DYHKIHOHATIBHOE COOTHOIIIE-
nue Meskity pynkmusvu 7(x) = u(z,0) n v(z) = uy(x,0), npunecennoe na I uz O B Buse [16]
v(@) = 7"(@) + p2(@,0)7" (2) + p1(z,0)7'(x) + po(x, 0)7 (), (11)
NPU 3TOM TPAHUIHBIE YCI0BUSA (2) MPUHUMAIOT BUJL
H0) = ¢1(0), 7(1) = @2(0),  (0) = pa(0).

Yuuoxum Boipazkenue (11) wa v(x) u, muarerpupyst or 0 710 1, mocie HEKOTOPBIX TPeobpa-
30BaHUI TTOJLYYUM

1 1
7= [t de =5 (/0 = [ pale,0)7%@) do
0 0

+

DN | =

1
/ (P (,0) — 9/ 12, 0) + 2po(z, 0)7(x) dr) = 0. (12)
0
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[Ipu BeImOTHEHUN yCaoBwii (4) TeopeMmbl 1 mojydaem, 4ro

1
= /T(ﬂ:)v(:c) dx < 0.
0

Pemenne 3ama«an Konm mis ypasrenus (1) B obmactu Qo mveer Buf [17]

1
u(z,y) = ; /T x4+ vy(— & 2 (2t — 1)] A G L
0
1
I'2-e) m+2
2 —1)| 71 —t) P dt.
et 0 o[ e -] e
0

YioBiteTBopsist mocIeiHee yCIoBUIO (3), HoLydnM (OyHKIMOHAIBHOE COOTHOIICHIE MEK LY
7(z) n v(z), npuHecennoe Ha auHUIO AB n3 (g Buga [17, 18]

r2-—e¢ (m+2\"_, 70{
e (M) Dpsnl e eute)
+p(x)%D8x5<x>ma;x5—%<x> —(@)(@) + e@)r(z) = f(2).

[Tpu BeIMOTHEHEUN yCaOBHs (5) TeopeMbl 1 moc/eiHee COOTHOIIEHNEe MPUHUMAET BHU/I

[1?((;)) @)z + c(x)} (@)

Tak kak

Ji1 = Dgyr Tz %(x) =

TO 1OCJIe HEKOTOPHIX Tpeobpasosanuii (13) npurnvaer Bug [2]

7(x) = B(2)D5; o(w) +m(z)v(z) + fi(x), (14)

rje

B(x) = K -p(@) o _ %(m——}—2>m+2 2(2 — &)0(1 — ¢)

Ai(x) 4 [%(1 - a)T(1 — )’
xl_ﬁ €T 331_6 X
Aq(z) = ?((;))p(:t?) te()z' P #£0, fila) = ﬁ:c())’ Vs(w) = ﬁ:c())

Bripaenue (14) ecrb ocHOBHOe (DyHKIMOHAIBHOE COOTHOIIEHNE Mexkay dbyHKuusMu 7(x) n
~(x), npunecennoe Ha AB u3 (2.
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I[Tycrs Boimosrens! yeaosus (6), (7) Teopemsr 1. Yvuoxas (14) ma v(x), B cayqae (5) mpn
fi(z) = 0, u paccmarpuBasi HHTErpasI
1
= /T(:C)v(x) dz
0

nosryanm, aro J* > 0 amis moboro x € I. Crenosarensro, J* = 0 = v(z) = 0 u u3 (14)
npu fi(x) = 0 momyuaem 7(x) = 0. Takum obpazom, u(x,y) = 0 B g, KaK perrneHue 3a,1a9u
Ko ypasuenus (1) ¢ nysesbivm ganubivu, a B ) — u(z, y) = 0, Kak perneHne 01HOPOIHOI
sagaqn (1), (2).

s nokazarebCTBa CyIeCTBOBAHUS PENIeHNs] 3314491 B Cydae (5) IpOMHTErpupyeM Tpu-
K161 cootHomerne (11) or 0 g0 x. C y9IeToMm KpaeBbIX yCaoBHil (2) mossydaem

xT

_ ”C;/l;€ t)dt + = /k(:c,t)f(t) dt
0

0

T

1.2

1
= %/(x —1)%0(t) dt—= / (1 —t)0(t)dt +g(z),  (15)
0 0
rmae
k(x’t) = 2p2(t, 0) + 2($ - t) [pl(t,O) - 2p/2(t, 0)] + (m - t)2 [pO(t’O) _pll(t’ 0) +p”2(7f,0)] ;
9(x) = @3(0)(x — 2°) + a(0)a® + 3(0)(1 — 2° + pa(0,0)(z — 27)).

[Moxcrasmsia (14) B (15) m npogenas HEKOTOPBIE TTPEOOPAZOBAHUS, TIOIyTUM

1
x) + /N(m,t)v(t) dt = M(z), (16)
0
e
N(.) = {Nl(x,t), 0<t <,
Ny(z,t), r<t<1,
2 B(z
N1($,t) _Kl(l t)’)’l( )+ K(.%' t)f)/l( )+F(1—€)($—t)2
1— 22 / K(1,2)B(z) 2
+ 21“(1—5)/ (z — t)F dz = 5@ =8 + 51 -1)
0
2 22 : . 2
Na(e,t) = =G KWLM () - 5= / Kg’jj( Vg v - v
0
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VYpasuernne (16) ecrb ypasuenne ®pearosbma 2-ro pojia OTHOCUTETBHO (byHKIMH v (),
6e3yCI0BHAsST PA3PEIUMOCTh KOTOPOTO CJIEAyeT U3 €JMHCTBEHHOCTU DENIEHUs] TTOCTABIEHHON
sajaun. EauHcrBernoe pemenne ypasuenus (16) maxomurcsa mo dpopmyste

1
v(z) = F(x) + /R(:c,t)F(t) dt,
0

rae R(x,t) — pe3sosbsenta sapa N (z,t).
[Tpu Bemosrennn ycaopnit (9)—(11) m0oKa3aTeNLCTBO €JIMHCTBEHHOCTH ¥ CYIIECTBOBAHWSI
PEIIeHNs 33 H TPOBOJINTCS AHAJIOTHIHBIM 00pa3oM. >
_ m
IIycTs Teneps p = +73.

Teopema 2. B obacru ) cymecrByer eauncrBenHoe perrenrne 3aja4dn (1)—(3), ecmn BbI-

nostsToTest yeaosust (4) reopembr 1, u nipu p = 5 BBITIOTHSTOTCS YCI0BHS

a=1—¢ &@x)=1, p(1)=0, sin%5<%>/>o, @)

Ag(x) = T(1— )p(a) —my(a) £0, n="T2 (m—”)

a npup= —% BBINIOJIHSFOTCS YCJIOBUST

<0, Ay(z) = p(x) — na*y(z) # 0.
< Jloka3aTe bCTBO aHAJIOIMYHO JT0KA3aTeJIbCTBY TeopeMsl 1. >
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Abstract. In this paper, unique solvability of a Bitsadze-Samarsky type problem for a third-order
equation with discontinuous coefficients in a simply connected domain is investigated. The boundary condition
of the problem contains the fractional integro-differentiation operator with the Gauss hypergeometric function.
Under certain inequality type constraints on given functions and orders of fractional derivatives in the boundary
condition, the energy integrals method enables one to proved the uniqueness of the solution of the problem.
The functional relations between the trace of the desired solution and its derivative are obtained, which
are brought to the degeneration line from the hyperbolic and parabolic parts of the mixed region. Under
the conditions of the uniqueness theorem the existence of a solution to the problem is proved by equivalent
reduction to the second kind Fredholm integral equations with the derivative of the sought function as an
unknown, the unconditional solvability of which is deduced from the uniqueness of the solution of the problem.
The limits of the change of orders of fractional integro-differential operators in which the solution of the problem
exists and is unique are also determined. The effect of the coefficient of the lowest derivative in the equation
on the solvability of the problem is established.
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