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YCINOBUSA PA3SPELULMMOCTU 3AOAYN HEMAMAHA A,
anAa nosimrAPMOHUYECKOIO YPABHEHUA B LUAPE

B.B. Kapa4uk
KOxHO-Ypanbckuli 2ocydapcmeeHHbIlU yHUgepcumem, 2. YensbuHck, Poccutickasi ®edepauyusi
E-mail: karachik@susu.ru

PaccmoTpen kiacce 3aga4 Tuna HeliMana, 3aBucAIUI 0T HATYPaJbLHOIO Ia-
paMerpa K, JUIsl OJUTrapMOHUYECKOr0 YpaBHEHHsI B eIUHUYHOM miape. 3agaqm
3TOro KJjacca 00001al0T KaKk M3BeCTHYIO 3aaa4y /lupuxie, Tak u 3apauy Heiima-
Ha. B psane padoT nns kjacca TakuX 3a1a4 ObL10 HaliJeHO MHOKeCTBO He00X01H-
MBIX YCJI0BHMi pa3peliMMOCTH 3TOM 321244 U ObL10 BHIABUHYTO NPEAIOJI0KeHHE,
4yT0 HauloJsiee MOJIHbI BAPHAHT HAHIEHHBIX HEOOXOAUMBIX YCJIOBMIl SIBJISIETCS
TaKxke U Ha0OpOM J0CTATOYHBIX YCJOBHI pa3pemiMmMocTH 3agadu. Jas 3axaum
Nl 3TOT (haKT ObLI M3BecTeH. B HacTosmeil padore pist 3agaum N, 25 AJISl OIHO-

POAHOTO0 M -rapMOHUYECKOI0 ypPaBHEHUS! B €JUHUYHOM IIape, A0KA3bIBAETCS
MpeAnoJioKeHNe 0 COBIAIEHNN HAWIEHHOT0 paHee MHOYKECTBA HeO0X0JMMBbIX ycC-
JIOBMiIi C JI0CTATOYHBIMHU YCJOBUSIMU pa3peliMMOcTH 3TO# 3agauyu. CHayajaa c
MOMOUIBLIO 3aMeHBbI MepeMeHHbIX 3anaya N, cBoguTcs K GoJiee MPOCTOi 3axade

Mupuxiae N, pemreHne KOTOPOH CYMTAETCH M3BECTHBIM. 3aTeM HAXOAITCS yc-

JIOBHSl, TP KOTOPBIX CAeJaHHAsl 3aMeHAa NepeMeHHbIX oOpatuma. Haiinennsble
31ech YCJOBHS CBSI3aHBbI C HAJIMYHMEM Yy pelieHus 3aja4du Jlupuxiie 4WieHOB mep-
BOI'0 NMOPSAAKA MAJTOCTH B ee Pa3Jjio’KeHHH B OKPECTHOCTH HyJisl. 3aTeM HCHOJIb-
3yHOTCSl paHee IOJIyYeHHbIe Pe3yJbTaThl 0 CBSI3H 3HAYeHHs M -rapMOHMYECKOH B
C¢IMHUYHOM 1Iape (PYHKIMH B LEHTPe IIapa €O 3HAYCHUSIMH HOPMAJIBHBIX IPO-
HM3BOJHBIX 3T0H GpyHKIMHU Ha rpaHuue mapa. IlosyyeHHbIe ycI0BHsI pa3penumo-
CTH Npeodpa3yloTcsi K YCIOBHSIM, CBSI3AHHBIM €O 3HAYEHHUSIMH HHTErpajioB IO
cepe oT MOJIMHOMOB OT HOPMAJIBLHBIX NPOU3BOAHBIX MCKOMOIO pelICHHMS Ha
eAMHUYHOH cdepe, KOIPPUUUEHTHI KOTOPLIX SIBJAIOTCH JJEeMEHTaMHu apu@Me-
THYecKoro rpeyroibHuka Heiimana. HaiiieHHble yCJI0BUSI COBIAJAKOT € MOJIY-
4eHHBIMH paHee HEOOXOAUMBIMH YCJIOBHIMHE pa3peminmMoctn 3agadn N, .

Kurouesvie cnosa: 3a0aua muna HeﬁMaHa; nojucapmMoHu4ecKoe ypasHenue, yc-
Jlosusl paspeumocmu.

Beegenue. [Tycts S={xeR":|x|<1} — exunnunsii map B R", n>2,a 6S={xeR":|x|=1} —

enuHUYHas cdepa, rae | X| = \/ X12 + X% +...+ sz] . B pabote [1] Opumn HaiineHBI HEOOXOAVMBIE YCIOBUS
Pa3peLINMOCTH CIEAYIOMero Kiacca KpaeBblx 3aqad Tuma Heiimana N , 3aBucsmiero ot mapamerpa

k e Ny U1 moaurapMoHH4ECKOro ypaBHEHUS

A"u=f(x), xeS; (1)
aku k+:l.u k+m—1u
WLas:%(X),W|as=(Dz(x)a---'wlaszfﬂm(x)l Xeds, 2

0 o
rae 6_ — BHELIHASA HOPMaJibHas IPOM3BOHAs K eauHnuHOi cdepe, me N . Knacc 3agau N, K ABJIAETCS
1%

YaCTHBIM CIIy4acM KpaeBbIX 3a4ad I [MOJIUTapMOHUYECKOrO0 YPaBHEHMs ¢ HOPMAJIbHBIMUA IPOU3BOJI-
HBIMH BBICOKOT'O MOPsIIKa B TPAHUYHBIX YCIIOBHSIX, PACCMOTPEHHBIX B [2]. 3amaua N, siBisiercs 3amadeit

Jupuxiie, Kotopasi, 6e3yCI0BHO paspelunma, a 3agada N, coBmanaer ¢ 3amadeii Heiimana [3, 4]. B pa-
6ote [5] A.B. buraase Beimucan HeoOXOIUMBIC U JOCTATOYHBIC YCIOBHS PaspelmMocTH 3axaun N
npu M=1,2 u mokaszaJ, 4To OHa penaeTcsi B KBa[paTypax.

HccnenoBanust pa3pelimMOCTH HEKOTOPBIX MOCTAHOBOK 3aj1ay Tuna HeliMaHa B eJMHHYHOM MIape,
KpPOME TIEPEUUCIIEHHBIX BbIIIE paboT, MOKHO HAWTH TaKKe JUIsi OMTapMOHHYECKOTO ypaBHEHHs (B 4acT-
Hoctu 3amaun N, u N,) B paborax [6-11], a juist momurapMoHHYECKOro ypaBHeHust B padorax [12,
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13]. B pa6ote [14] anst KpaeBbIX 3a1a4 [UIsl MOJUTAPMOHUYECKOTO YPABHEHUS ¢ HOPMAJIbHBIMHU MPOU3-
BOJHBIMH B TPaHHYHBIX YCIOBHSX MOJYYEHO JTOCTATOYHOE YCJIOBHE (PPEAroJbMOBOCTH ITHX 3a1ad M
npuBesieHa popmyna ux uHaekca. B [15] uccnenoBanuch mojimHOMUaIbHBIE pelieHus 3a1auu Jupuxie
JUISL TIOJTATAPMOHMYECKOTO YPABHEHHUS TIPH TTOJMHOMHAIBHBIX JIAHHBIX U MPUBEICHBI (POPMYJIBI, TI03BO-
JISIFOLIME JIETKO CTPOMTH MOJMHOMHAIBHBIE PEIICHHUS 3a1a4H.

3apaua N, . Uccnenyem yactHsiit cinydaii 3ama4n (1)—(2) — 3amaqy N, UIst OXHOPOIHOTO MOJH-
rapMOHMYECKOTO YPAaBHEHHS, KOTOPYIO MOKHO MIEPEIHCATh B BHIE

A"u=0, xeS; AP|s=@(X),... A" =g, (X), xS, (3)

n
e A=ZXii, ¢l =t(t-1) ...t—m+1 — m-s dakropuansHas crtemneHb t, mpuuem =1, u
i=1 i

- o'u
CIIpaBEJIMBO PABEHCTBO A[']U=F Ha OS. PaccmMoTpmMm M -TapMOHWYECKYI0 B S (YHKIHIO
v

v =AU . OtHocutensHo 910i DyHKIMHI TOTYYMM CrieayOLIYIO 33124y
A™=0, xeS, Vlg=@(X), (A-2V|s= (Dz(x)v---a(A—z)[mfl]V los = om(X), X3S,
NPHBOALIYIOCS K 3a1aue Jlupuxie, KoTopas 6€3yCIOBHO Pa3peliuMa, H PEIEHHE KOTOPOl OyIeM Cuu-

TaTh M3BECTHBIM H TakuM, 4to Ve C™(S).

PaccmoTpum ypaBHeHHe v=AP orrocurensho ¢byHkImu U(X) B M-TapMOHUYECKUX B S (YHK-

musix. JlokakeM, 4To 3TO ypaBHEHME pa3pellrMo TOTAA U TOJIBKO TOrAa, Korna M-rapMOHMYEcKast B S
¢GyHKIms V(X) B CBOEM pa3lioKEHHH B OKPECTHOCTH HyJIS HE MMEET WICHOB HYJIEBOTO M MEPBOTO IO-

psiika MaJoCTH, a 3Ha4uT 3aga4a N, paspemmma. J[efCTBUTENBHO, €CIN ypaBHEHHE V = Al%y paspe-
0

MIUMO, TO packianbBas yHkuuu U(X) u V(X) B psx Teiopa B okpecTHOCTH HYIs U(X) = Zui (x) m
i=0

0

v(x) =Zui(x) , YUUTBIBasi €AMHCTBEHHOCTh 3TOTO Pa3JIOKEHHA M BO3MOXHOCTH MOYIeHHOro audde-
i=0

PEHLIUPOBAHUS psiia Ul ONHOPOJHBIX MHOTOWIEHOB U;(X) ® V;(X) cTemeHM | TIOIy4aeM PaBEHCTBO

V; (X) =A[2]ui (X) . 3HaumuT, TaK Kak A[z]ui (xX)=0 mpu i=0,1, To momy4aeM HEOOXOIMMOCTH YCIOBHI

Vp(X) =V;(X) =0. JlocTaTOYHOCTH 3TUX YCIOBHII ClIeayeT U3 (HOpMYJIbI
1 dt 1 dt
u(x)= —Iov(tx) T + 0v(tx) z +Co(X) +¢,(X),
rae C;(X) — Mpou3BOJIbHBIC OJHOPOJHBIC TOJIMHOMBI cTeneHH |. IIpaBas wacTb 3To GopMymbl KOp-

pektHa, mockoubky V(X) =O( X|?), |X|—>0, a 3Haunt, HecOGCTBEHHBIC MHTErpambl cxoasTes. IIpoBe-

puM, 4TO APly=v. JlercTBUTENbHO, TaK KaK

Av(tx) = Zn; X; iv(tx) = tzn: XV, (tX) =tD,v(tx),
ia % i1

u A[Z]Ci (x)=0, To OymeM UMeThH

Ay = (A1) j; D,v(tx) dt + A j;(% D,V(tX) — tlzv(tx)) dt =

= —(A-D)V(x) - v(0)) + A(%v(tx) [ +j;(t12v(tx) - tlzv(tx)) dt) =

=—(A =Dv(X) + Av(X) = v(X).
[TosTomy mpu ycnoBusix Vy(X) =V;(X)=0 m-rapmonnueckas B S (yHKnus U(X) CymecTByeT

JUTSL Hee BBITIOJIHEHBI TpaHuuYHbIe ycioBus (3). UTo u TpeboBaioch T0Ka3aTh.
BcnomorarennHble yrBep:kaeHusi. B padote [16] nokazaHo cieyroiiee yTBepKIeHuE.
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Kapa4duk B.B. Ycnoesus paspewumocmu 3adaqu Helivana N,
0Ons1 NoNlu2apMOHUYEeCcKO20 ypasHeHUs 8 wape

Teopema 1. J{nst m060ii M -rapmonmdeckoii B S pynkmun ve C™*(S) BepHo pasenctso

0= [ (67 KON AT T,
n

m-1 i
rae ncna h{™ ™ — kosddummenter Muorounena Hy, ;(4) =Y h{™ DA (cantaem H, =1), Takoro uro
i-0

(_1)m71
Hig () =——m—
m-17(4) (2m-2)1
CIie/lyeT 3aMETHTB, YTO €CIH PACCMOTPETh TMCKPETHYIO MPOU3BOHYI0 MHorowiena P(1) B Buze

PO (1) =P(1+1) —P(1), 10 u3 (4) Gyaem umerh
1 .
1

W™ == (Hiny)(0). ©)

W3 teopems! 1 BeiTekaer, uro it pyHKImH W(X) = Au(X), Ip M -rapMOHIYECKOH B S QyHKIUH

(A-2)..(A-2m+2). . ()

u(x), Bepua popmyina

wo)=—+ " [ Z M Ay ds
@, (2m—2)11Jas Pi X!

€ Yucia pi(k) HaxXoaATCA U3 PaBCHCTB
(k) _ 1k i (2k 2|+1)”. 6
=0 [ i-1 j 2k —2i+1 ©

DTH YKCIia COCTABIISIIOT 1IEIOYHCICHHBIH Tpeyroabauk Heifimana P [1]
1

-1 1
P=
3 -3 1

Hpeo6pa3yeM pasencreo V(0) = Al2u(0) x aHanoquHOMy Buny. st pakropranbHBIX MOJIMHOMOB

P = Z p(k)/l['] cooTBercTByROImUX B (1) = Z p,(k)ﬂ, BepHO mpeacTaienne [17]
i=1 i=1

Rig(1) = Z plAl = (2,-2), =A(2-2)...(A -2k +2), (7)
i=1
rae (a,b), =a(a+b)---(a+ (I -1)b) — o606meHnsIit cumBonOM [Toxrammepa.
Jlemma 1. TIpu K,s e N crnpaBeyiuBo ciieayrolee paBeHCTBO
S (s . .
PICPIC I [_Jl[kﬂ]k[s_'].
2
lloxazamenvcmeo. IlpoBenem unayknmio o S . [Ipu S =1 nemma BepHa
AWM = 2K (7 —k k) = ka4 4L,
ITycTh TeMMa BepHa TP HEKOTOPOM 1esioM S >1. Torma

l[k]i[sﬂ] (i S)Z( Jﬂ[k+i]k[s_i] _i[ ]k[s I](A[k+|+l]
|

i=0 i=0

+(k+i- s),l[k“]) - Z[ > 1)k[8—i+1],1[k+i] + Z(?jk[S—Hﬂ/ﬂkH] =
=

i—o\!

s+l S . i s+l s+1 i i
— k[s+1—|]i[k+|] _ [k+|]k[s+l—|].
S0 S

io\ |
U_[ar I/IH,Z[yKLH/II/I JOKa3aH, a 3Ha4uT, J€MMa BepHa.
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3ameuanue 2. Eciiu B popmysie u3 ieMMbl 1 3aMEHUTh HHAEKC CyMMHUPOBaHHsS | —> S—i, TO Oynem

HUMCTh
S S ) )
K101 _ [kes-il, [i]
(i

i=0
IlepBoe ycioBue paspemmmoctu 3agaun N,. B cmwry memvmsr 1 mpu S=2 umeem

ALY — (21 5IKT | oy gkl glk+2] U, 3HAYUT, 11O TeopeMe | MOKHO 3amucarh

1 Tl 1 &) [ AL2
v(0)=a)—jaSZhi A v(x)dsX:w—jaSZhi AAPy(x) ds, =
n i=0 n i=0
_1 j mz_:lh-(m’l)(/\[”z]+2iA[”1]+i[2]A[i])u(x)ds -
55 1 X

= —Ias (Z h(m_l) + 22 (i- 1)h(m Dy mz_li(i _1)hi(m—1))A[i]u(X) ds, .
i=2

(O

( (m-1) (m-1)
Ecnmu 106aBuTh HyNeBbIE UJICHBI hm BO BTOPYIO CyMMy M HyJeBble WiIEHBI hy, u hy " B

TPEThI0, TO OyJIeM HMETh

v(0) = wi [ Z (h(m—l) +2(i ~DhMY i —)h™ D) Allu(x) ds,

Hcnons3ys popmymy (5) Haiigem

WD 126 DD +i( - Hh(™ DZW( (D) +
2t ) )+ (Mo ) D) 20 = =5
*(Hin () + (Hpm )@ () + (Hp ) (2 +1))“‘2) (0)= ﬁ

(Him (242 + () (2 +2) 2 (©0) = ——=(Hin 5 (2 +2)) 2 (0).

OTcroa HaXO0IUM

(i- 2)'

1 m+1 »
V0= fs 2 2),(H[m_1] (2+2) 2 ©@AMu(x) ds, =
=i 3 11(H[m_1] (4+2))P(©0)Alu(x) ds,.
@,
U3 (4) ¢ yaerom (7) nomysaem Hpy, 43(4+2) = —(( : 2_; THL (A), a 3Haumur
1 (=t v 16 i+
O~ Tom s A ON 0,

_ 1 =y | nfp-(m’l)/\[”zlu(x)ds _1 ( 1)m - | Zp(m Dy, (x)ds
o, (2m—2)Ndos =™ X — )16 4 Pt X!
rzae ObIJIO Y4TEHO, YTO p(m E —0 a KO3 PUINEHTHI p(m 1) Haxozasares u3 (6). 3HauuT, nepBoe gocra-

touynoe yciosue V(0) =0 paspernmoctn 3amaun N, NPHUBOAUTCS K BULY

.[as (pl(m_l)(pZ () +..+ P (X)) ds, =0. 8)

Bropoe ycaoBue pa3pemmmoctn 3agaun N, . BeusicHum, 9ro o3Hauaer yciosue Vi(X) =0 B Tep-
MHHaX TpaHUYHbIX QyHKIMit 3a1aun (3). Bocmonb3yemcs Teopemoit 6 u3 [18].
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Kapa4duk B.B. Ycnoesus paspewumocmu 3adaqu Helivana N,
0Ons1 NoNlu2apMOHUYEeCcKO20 ypasHeHUs 8 wape

Teopema 2. [Tyctb W(X) — rapMoHUYecKasi B S M HENPEPHIBHAA B S (QYHKIIHS, TOTJIa HMEET MECTO
PaBEHCTBO

I|§|=1G(V) ()W) ds; =9,G,) (PIW(X)j-0.
rae {G,)(X):ive N§,v; >...>2v,,v, =0,1} — nonnas cucremMa rapMOHMYECKHMX TIOIMHOMOB [18, Teope-

Mma 2], a g, >0 — HeKoTopas KOHCTAHTA.
Hcnonb3ys aTy Teopemy, B mpumepe 4 u3 [18], 6puta mokasana cieayromas Gopmyia

1 1
. s ds; =—w, ().

ITycts W;(X) — OZHOPOMHBII TOTUHOM NEPBOI CTENIEHH B pa3aoKeHHH W(X) B OKPECTHOCTHU HYII,
TOraa B CHly (JOPMYJIBI BEIIIE JUT TAPMOHMYECKOH B S ¥ HENpepsIBHOH B S dyHKIMH W(X) BEpHO
YTBEpKJICHUE

W, (x) =0 < VH, (X) jas Hy (E)W(&)ds; =0,
rae H;(X) — npou3BOIbHBII OTHOPOAHBIH FAPMOHMYECKHH TTOJMHOM IIEPBOI CTENCHH. 3aMETHM, 4YTO
s M-rapMoHHYeckod (M>1) B S ¢ynkmum V(X) 3TO He Tak, HampuMmep, I (QYHKIHA

v(X) =X (1-| x ) . DT0 Tax, MOCKONIBKY MO MHTEIPAIOM CYMMHPYIOTCS OXHOPOIHBIC COCTABISIONIHE |-
o MOpsIIKa BCEX TAPMOHMYECKUX KOMIIOHEHT U3 pa3iiokeHus: AnbMancu GyHKuu V(X) .

IIponomkeHueM MOITYYEHHOTO YTBEP)KICHUS HAa M -TapMOHHMYECKHE (YHKLHUH SIBISETCS CIIEAYIO-
nias JeMma.

Jlemma 2. ITycts m -rapmonmdeckas B S ¢ynxmms Ve C™(S), Toraa
v(x)=0= VHl(x)jas Hi($(A=3)...(A-2m+1)v(£)ds, =0,
rae H;(X) — oxHOpoaHBII TApMOHHYECKUH TTOJTUHOM CTETeHH 1.

Jloxazamenvcmeo. B cuity cnenyromero ceoiictsa (A +2m)A™u=A"Au oneparopa A pynkims
V(X)) =(A-3)...(A—2m+1)v(X)

SBIISIETCSL M -TAPMOHUYECKOW B S ¥ HENPEPHIBHOW B S W MyCTh €€ pa3fioKeHne AJIbMaHCH B S HMeeT
BUJ

V() =VO 00+ x 2 VD (%) +...+| x P2 9™V (x),
raie VW(x) — rapmonmueckue B S (yHKIMH. ITO BO3MOKHO B CHIy 3BE3AHOCTH 0ONacTdH S .
PaccmoTpum rapmonuueckyio B S GpyHKu0 W(X) = v (x) +v® (X)+...+ g(m-D) (x).
Tokaxem, uto V(X) obiamaer cBOMCTBAMH
%00 =DM -2 (X, W (X) =y (%),
rae Wy (X) u Vy(X) — omHOpOAHBIC MOMUHOMBI 1-TO mopsaka B pasnoskeHun W(X) u V(X) B OKpEeCTHOCTH
HyJsa. Ecnu 31o Tak, To
v,(X)=0=v(X)=0=w(X) =0 VHl(X)Ias H,(&)w($)ds, =0
U [TOCKOJIBKY
L H@WE)ds; = [ Hy (&) ds;,

TO YTBEpIKIEHHUE JEMMEI OyJIeT J0Ka3aHo.
HerpyaHo Bugets, uto mockonsky A | X |2 v (x) = x 2 (A + 2i)v® (x), To Moo 3amucars

rf‘ix 1290 (x) =9(x) = (A =3)...(A—2m +1)n§|x 12 v (x) =
i=0 i=0

= rilp( P (A -3+2i)...(A-2m+1+ 2ivP (x)
i=0
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W, 3Ha4YHT, B CUITy €AMHCTBEHHOCTH pa3yioskeHus QyHKUUH B HopMyiTy AJTbMaHCH UMEEM
VO () = (A=3+2i)...(A—2m+1+2i)vP (x) .
[Mockombky Vy(X) = \71(0) (x) mvy(x)= Vl(o) (X) , To oTcrOIa cieayeT
V(%) =V (x) = (A =3)...(A —2m+ DV (X) = (-2)....(-2m + 2)v; (X)

u 3Ha4uT Vy(X) =0 < V;(X) =0. Kpome Toro, u3 31oii popmyisl OyneM Takxe UMETh
m-1 m-1 m-1 .
w(x) = Y U0 () =00 (x) + D00 (x) =9, () + D (2i = 2)....(21 — 2m + 2w (x) =V (X)
i=0 i=1 i=1

1 3HaunT Vy(X) =0<= W (x) =0. Jlemma nokasana.

[IpeobpasyeM ycnoBue OpTOrOHaIbHOCTH U3 eMMbl 2. ITycts H;(X) — omHOpOAHBINA rapMoHuye-

CKHii TIOIMHOM T1epBo#i cTenern. C moMoInbio (7), y4uThIBas 9To V = APy , 3aIlIIEM

HUOA-3)...(A-2m+Dv(&)ds; = [ Hl(g)g(/\— 2j+1)-Au(£)ds, =
= Js O PP (A - Au() s, = | H(£ WAl (e ds; =
= =1

m
m
= [ HOX pe; (&) ds;
j=1
M 3HAYUT BTOPOC JOCTATOYHOEC YCIOBHUE PA3pCIIMMOCTH 3aJlauu N. o TIPUMET BUJ

[ HUO(M @ (@) + ...+ P (&) ds; =O. ©)

Utak, 1OCTaTOYHBIC YCIOBHS PaspelnMocTd 3agadn N, TpH yCIOBHH VeCmfl(S) HUMEIOT BUJ

(8)—(9). Bamerum, uro ycmous (8)—(9), cormacHo pesynabratam paboTsl [1], IBISIOTCS U HEOOXOIUMBI-
MH YCIOBHSMH paspemmmocty 3amaun N,. Hampumep, mist 3-rapMoHHYeckoro ypaBHeHus (M=3)

yenoBus (8)—(9) ¢ momotsio cTpok TpeyronbHuka Heitmana [P 3anuceiBaloTCs B BUJIE

[ (22(&) +5(&)) s, =0, [ Hi(E)(3(£) ~30(&) +5(&) ) s =0,
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The N, Neumann-type class of problems for a polyharmonic equation in the unit ball is consid-

ered. The problems of this class generalize both the well-known Dirichlet problem and the Neumann
problem. In a number of works, the set of the necessary conditions for the solvability of this problem has
been found for the problems of such class, and it has been assumed that the most complete version of the
found necessary conditions is also a set of the sufficient conditions for the solvability of the problem.
This was a known fact with regard to the N, problem. In this study, an assumption that the found set of

the necessary conditions coincides with the sufficient conditions of solvability of the A, problem for a
homogeneous m -harmonic equation in a unit ball is proved. First, by changing the variables, the A/,
problem is reduced to a simpler N/, Dirichlet problem, the solution to which is considered to be known.

Next, the conditions, under which the performed change of the variables is reversible, are found. The
conditions found here are connected with the Dirichlet problem's solution having terms of the first order
of smallness in the expansion in the neighborhood of zero. Finally, the previously obtained results are
used, which concern the value of the m-harmonic function in the unit ball in the center of the ball with
the values of the normal derivatives of this function at the boundary of the ball. These solvability condi-
tions are transformed to the conditions associated with the values of the integrals over the sphere of pol-
ynomials in the normal derivatives of the desired solution on the unit sphere, the coefficients of which

BecTtHuk OYplY. Cepusa «MatemaTtuka. MexaHuka. Pusuka» 19
2020, Tom 12, Ne 2, C. 13-20



MaTtemaTtuka

are the elements of the arithmetic Neumann triangle. The found conditions coincide with the previously
obtained necessary conditions for the solvability of the A, problem.
Keywords: Neumann-type problem; polyharmonic equation; solvability conditions
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