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The survey considers the arbitrary order equation parabolic in the sense
of Petrovsky when equation contains members with the first order deriva-
tives of spatial variables and linearly increasing coefficients as functions of
this variables and other coefficients don’t depend on spatial variables. A
complete analytical description of a fundamental solution of the Cauchy
problem is given for such equation.
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MMNEPBOMIYHA KPANOBA 3AO0AYA MATEMATUYHOI ®I3UKN
B KYCKOBO-OOQHOPIAHOMY UMNIHAPUYHOMY LLAPI

MeronoM iHTerpanbHUX 1 TiOPUIHMX IHTETpANBHUX MEPETBO-
PEeHb Yy TIOEAHAHHI 3 METOJOM TOJOBHUX PO3B’SI3KiB (MaTpHIb
BIUTUBY Ta MaTpullb [ piHa) Briepie nmo0yaoBaHO TOYHUH aHATITHY-
HUHA pO3B’SI30K TrinmepOorivyHol KpaifoBOi 3amadi MaTeMaTHIHOI
(hi3UKH B KyCKOBO-0JHOPiTHOMY LIMTiHAPHIHOMY MIapi.

KorouoBi cioBa: cinepboniune pisHsHHs, NOYAMKOSL ma Kpatioel
YMOBU, YMOSU CHPAdICEHHs, [HMeSPANbHi NepemeopenHs, 20N06HI
PO36 SI3KU.

Beryn. Teopist kpaiioBux 3a1a4 i qudepeHIiaIbHAX PiBHIHB 3 4a-
CTHHHUMHU TOXIJTHUMH — BaXJIUBUI PO3/IiI CydacHOi Teopii qudepeHiria-
JILHUX PiBHSHb, SKMi B TEMePillHili yac iHTEHCHBHO PO3BHBAETHCS. i ak-
TyaJIbHICTh OOYMOBJICHA SIK 3HAYMMICTIO 11 PEe3yJbTATIB ISl PO3BUTKY Oa-
raThOX PO3IUIIB MaTEMAaTHKH, TaK 1 YUCICHHUMH 3aCTOCYBaHHSIMH 1i JO-
CSITHEHb TIPU JIOCHI/PKEHHI PI3HOMAHITHUX MaTeMaTHYHHUX MOJEJed pi3-
HUX TPOIIECIB 1 sSBHUI (Qi3UKH, MEXaHIKH, XiMii, 010JI0Ti1, MEIUIIUHH, CKO-
HOMIKH, TEXHIKH Ta Cy4aCHUX TEXHOJIOTIH.

Jobpe Bimomo, 0 CKIIAIHICTD TOCHIKYBAHIX KPaHOBHX 3a/1ad CYTTeE-
BO 3aJICKHUTH Biji KOe(illieHTIB PiBHsIHB (Pi3HI BUIM BHPOPKEHOCTEH 1 0CO0-
TMBOCTEN) Ta TeoMeTpii obnacTi (TIaaKiCTh MeXi, HAsBHICTh KyTOBHUX TOYOK,
TOIIO), B SAKi¥ pO3rysiIaeThest 3ama4ya. Ha 1ieit uac MOCHTh IeTalbHO BUBYCHO
BJIACTHUBOCTI PO3B’SI3KIB KpaloBHX 3a1a4 I JIHIHHNX, KBa3UTHIMHIX Ta I1e-
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BHHUX KJIACiB HENHIHHMX PIiBHSHP B OJHO3B SI3HMX 00NAcTsIX (OFHOPITHUX
CepeIoBUIIIAX), sIKi 00yMOBJICH] 3raflaHiMH1 BHILE BIACTHBOCTSIMHU KoedillieH-
TiB PIBHSHB 1 reoMeTpii obmacti, Ta MoOya0BaHO (QYHKIIOHATEHI TPOCTOPH
KOPEKTHOCTI 3a/1a4 32 AZlaMapoM s TUX 4M iHImX obnacrei [ 1-5].

BoaHouac 6araTo BaXJIMBUX NPHKIQIHUX 3a1a4 TEIUIO(iI3UKH, Tep-
MOMEXaHiKH, TeOpii IPYKHOCTI, Teopii eJIEKTPUIHUX KiJI, TEOPii KOJIMBaHb
NPUBOIATE 10 KPaHOBHUX 3a1ad Uil JH(EepeHIialbHUX PIBHAHb 3 YaCTHH-
HUMH MOX1THUMH HE TIJIbKHM B OJHOPIIHUX CEpEelOBHUIIAX, KOJIU Koedirie-
HTH PIBHSAHb € HENEPEepPBHUMHM, aje i B HEOMHOPITHHX Ta KYCKOBO-
OJTHODIJIHUX CEPEOBHUINAX, KOJM KOe(Ili€HTH pPIBHAHHI € KYCKOBO-
HeTepepBHUMH UM, 30KpeMa, KyCKOBO-CTaIMMH [6—9].

Oxpim MeToy BiOKpeMIIeHHS 3MiHHUX [10] omHMM 3 BaXKIMBHX 1 ede-
KTHBHUX METOJ[IB BUBUCHHSI JIIHIMHUX KPaHOBHX 3a/1a4 JUTS TU(epeHIaTbHIX
PIBHSHB 3 YACTHHHUMH TTOXiJHUMH € METOJI IHTErpATbHUX IEPETBOPECHB, SIKHH
JIa€ MOXKIIMBICTB Oy/TyBaTH B aHAJTITHYHOMY BHUIVISIII PO3B’I3KH THX YH 1HIIHX
KpaloBHX 33/1a4 uepes iX iHTerpaigbHe 300paskeHHs. BapTo Takox 3ayBaXKHTH,
IO JUIsl JIOCUTh IIMPOKOTO Kiacy 3aaad (B KyCKOBO-OJJHOPIHHMX CEpPEIOBH-
11ax) eeKTHBHIM BHSBHBCS Memoo0 2iOPUOHUX iHMEeSPATbHUX NepemBopeHd,
SIKi IOpOKEHHI TrdepeHIiaTbHIMH OTiepaTopaMy, KO Ha KOXHIH KOMIIO-
HEHTI 3B’SI3HOCTI KYCKOBO-OIHOPITHOTO CEpeIOBHUINA PO3MILIAA0TECA abo kK
pi3Hi mudepeHnianbHI onepaTopH, ado x AudepeHIiaTbHI OrepaTopH TOro X
€aMoro BUIIISIALY, alie 3 pi3HUMHU Habopamu koediieHTis [11-18].

Iinep6outivHi KpaloBi 3a/1a4i MaTeMaTHYHOI (i3UKH B HEOOMEKEHUX
(IBOCKITaIOBHX 1 TPUIIAPOBUX) Ta HAIIIBOOMEKEHHUX KYCKOBO-OIHOPITHIX
MWTIHAPUIHUX 00IaCTAX PO3MIIAHYTO y mparsx asropa [19-21].

V it cTaTTi M IPONOHYEMO TOYHUH aHANITUIHUHN PO3B’SI30K TiMep-
00s1iuHOT KpaiioBoi 3a1aui MaTeMaTUIHOT (Pi3UKH IS KYCKOBO-OTHOPITHO-
r0 HUWIHAPHUYHOTO [Iapy.

MocTranoBka 3anayi. Posrisiaemo 3amgady moOymoBu 0OMeXeHOTO Ha
MHOKHUHI
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OcHoBHa yacTuHa. [Ipumyctumo, mo po3B’s3ok 3amadi (1)—(5) ic-
Hye 1 3ajgaHi ¥ mykaHi (YHKIOII 33/J0BOJBHSIOTH YMOBH 3aCTOCOBHOCTI
3aTyYeHUX HIDKYE IHTErpalbHUX MepeTBOpeHsb [22; 23; 11].
Jo 3anaui (1)—(5) 3acTocyemMo CKiHYCHHE iHTErpabHE TIEPETBOPCHHS
®yp’e mo0 KyToBoi 3MiHHOT @ [23]:
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Inrerpanbuuii onepatop @yp’e F, 3a npasuwioM (6) BHACIIIOK TO-

TOXHOCTI (8) mo4aTKoBO-KpaioBii 3anaui (1)—(5) ctaBuTh y BiNOBIIHICTE
3aavy moOyI0BH OOMEKEHOTO HAa MHOXKHHI
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Ho 3amaugi (9)—(13) 3acTocyemo iHTerpansHe neperBopeHHs Dyp’e-
Beccens mono panianpHoi 3MiHHOT 7 [23]:

H|:g ] J /Ir rdr=g (ﬂ,), (14)
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e J, (x) — mwtiHapuYHa (GYHKILS TIHCHOTO apryMeHty 1-ro pomay v-ro
TIOPSIIIKY.
Inrerpanbuuii oneparop H,, 3a npaBuiioM (14) BHACIiIOK TOTOXKHO-
cti (16) kpaiioBiii 3anadi (9)—(13) craBuTh y BiANOBIIHICT 3aa4dy 1M00y-
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IIOBH OBGMEKEHOT0 HAa MHOKHHI D”:{(t,z); t>0;z¢ K,J{} PO3B’ 3Ky

JudepeHIiaTbHUX PiBHIHD
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1 & sin(A(A,4)¢
Ejk,m (t’r’p’z"f):_z J' (A(El . )) )Jm (/1r)><
0 s
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dynxmiit Tpina W;) (t,r.p.0,2), le (t.r,p,9,z) Gesnocepentbo nepesi-
pst€Thesl, WO QYHKUIT u; (t, r, (p,z), Bu3HaueHi ¢popmynamu (34), 3ag0Bo-
JBHSIOTH piBHAHHA (1), TouaTKoOBi ymMoBH (2), kpaiioBi ymoBH (3), (5) Ta
YMOBH crpsbKeHHS (4) B ceHcl Teopii y3aranpHeHux QyHKIiH [24].
€uHICTh po3B’s3Ky (34) BUILIMBAE i3 HOTO CTPYKTYPH Ta €IMHOCTI
TOJIOBHHX PO3B’s3KIB 3aaui (GyHKIiH BruuBy 1 pyHkuiit ['pina).
MosxHa moBectH [25], mI0 Mpu MeBHUX OOMEXKCHHSIX Ha BUXIJHI IaHi

3anmadi (1)—(5), y3araneHeHni po3B’s130K (34) Oyne Takox ii oOMexeHnM
KIIACHYHHUM PO3B’I3KOM.

3ayBawennst 1. Y Bunaaky a,; =a,; =a; >0 dopmymn (34) BusHa-

7
YalTh CTPYKTYPY PO3B’sI3Ky rinepOoiuHoi kpaioBoi 3axadi (1)-(5) B i30-
TPOITHOMY KyCKOBO-OZHOPI1THOMY IIMJIIHAPHUYHOMY IIapi.

0 0. n+l n+l
3aypaxenns 2. [lapametpu o), B); @y, , 5, HO3BOISAIOTH BU-

Aty i3 popmyn (34) po3B’A3KH KpalOBHX 3a/1a4 Y BUIAKaX 3a/JaHHS HA
HOBEPXHAX z =/y,z =/ KpaloBUX yMOB l-ro, 2-ro i 3-ro poay Ta ix mo-
dmBUX KombOinamii (1-1, 1-2, 1-3, 2-1, 2-2, 2-3, 3-1, 3-2, 3-3).
3ayBa:keHHst 3. AHaii3 po3B’sa3Ky (34) B 3a1eXKHOCTI BiJl aHAITHY-
HOTO BHpasy (yHKIii f; (t.r,.2), g; (r, (p,z),gi (r.e.2), g(t.r.0),

g (£,7,¢) npoBOIUTECS GE3MOCEPEIHBO.

2 .
3ayBaxennst 4. Y Bunanky y; =0 piBHsHHi (1) € KIacHYHUM TpU-
BUMIPHMM HEO/HOPITHUM XBHJIOBHM DPIBHSHHSAM (PIBHSHHSIM KOJIMBAaHb)
JUTIS OPTOTPOITHOTO CEPEIOBHIIA Y IMITIHAPUIHIA CHCTEMi KOOPIIHAT.
k k _q. k& _ k _1.,k _ pk
3aypaikenns 5. Y Bunagky o;; =0,08, =La;, =0,8, =Lay, =E,
k .k k ok k gk : P
B =005, =E5, By, =0, ne Ey,E;, — monyni Ounra, k=1,n, ymoBu
CTpsDKeHHS (5) 3 KIIACHYHUMH YMOBAMH 1/1€aJIbHOTO MEXaHIYHOTO KOHTAKTY.
TakuM 4nMHOM, y 3a3HAUYEHHMX BHIIQJIKaX, PO3MIIAHYTa rinepOosiuHa

KpaifoBa 3aaya MaTeMaTuaHoi i3uku (1)—(5) € MaTeMaTHYHOIO MOJIEIIITIO
KOJIMBHUX MPOILECIB y KyCKOBO-OAHOPIIHOMY IMIIHAPHYHOMY IIapi.
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MaTtematuyHe Ta KOMI'I’I'OTepHe MO EentoBaHHA

BucHoBkH. MeTo0M iHTETpadbHUX 1 TIOPUOHHUX IHTETPATBHUX IIe-
PETBOPEHB y TOETHAHHI 3 METOI0OM T'OJIOBHHUX PO3B’A3KiB ((pyHKIIH BIUH-
By Ta ¢yHKuii ['pina) Bueprre moOy10BaHO iHTETpajbHE 300pakeHHS TOU-
HOTO aHAJIITHYHOTO PO3B’sI3KY TinepOosiuHoi KpaloBoi 3a7a4i MaTeMaTny-
HOi (i3UKK B KyCKOBO-OAHOPITHOMY HHWJIIHIpHYHOMY mmapi. Onepxanuit
PO3B’SI30K HOCHUTBH AJTOPUTMIYHUM XapakTep, HENEPEPBHO 3aJCKHUTH Bil
mapaMeTpiB 1 JaHUX 3a/4a4i i Moke OyTH BUKOPHUCTAHHUH AK B ITOJATBITHX
TEOPETHYHHX JIOCHI/PKCHHAX, TaK 1 B MPAKTHI 1HKEHEPHUX PO3PaxyHKiB
peampHIX MPOLECIB, AKi MOJENIOIOTHCS TimepOOIiYHUMHI KpailoBUMH 3a-
JlauaMM MaTeMaTH4YHOI (i3MKH KYCKOBO-OJTHOPIJHUX CEpPEIOBHIII.
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