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Hccaenyrores ycoBus pa3pelinMOCTH OTHOTO KJacca KpaeBbIX 3a1a4 JUIf
HEJIOKAJIBHOT0 MOJUTAPMOHMYECKOr0 YPABHEHHMSl B €JMHHYHOM IIape ¢ yCJo-
BusiMH Jlupuxie Ha rpaHune, MOPOXkKICHHOIN0 HEKOTOPOl OPTOrOHANBHOI MaT-
puneii. MccnenoBannbl cymecTBOBaHHE M €IMHCTBEHHOCTh pellleHUs! NMOCTABJIEH-
Hoii 3a1a4u {upuxiie u nocrpoena pynkuus I'puna.

CHayajila yCTaHABJIMBAIOTCS HEKOTOPbIe BCIOMOTaTeJbHble YTBEp:KIeHHS:
HceIenyeTcss 00paTUMOCTh MaTpulbl BanaepMoHaa U3 KopHeii M-ii cTenmeHu u3
€IMHULIBI, 3aTeM HAXOAATCH COOCTBEeHHbIE BEKTOPHI H COOCTBEHHBbIE YHCJIA BCIO-
MOraTeJbHOWH MaTPHUIbI, MOPOKIEHHOMH K03 PuIeHTaMH HEJOKAJIBLHOIO onepa-
TOpa 321a4¥ M, Jajee, HAXOAUTCA 00paTHAasA MaTpuna K Heil. /[1a nokasarenbcer-
Ba ¢JUHCTBEHHOCTH peLICHHs MOCTABJICEHHOW 3a1a4M yCTAHABJINBAETCH KOMMY-
TATHBHOCTh T'PAHUYHBIX ONEPATOPOB M HEJOKAJIBLHOIO ONEPaTopa 3aJa4d U Mo-
Ka3bIBAETCS, YTO €CJH pelleHHe 3aJa4d CYHIeCTBYeT, TO 3TO pelleHHe — IOJIH-
rapMoHnveckas pyHknus. 3aTeM HAXOAATCSH YCJIOBUS ¢IHHCTBEHHOCTH pelleHUs!
paccMaTpuBaeMoii 3agauu. /lajiee, Ha OCHOBAHWHU MOJy4eHHBIX BbIIlIe BCIIOMOra-
TeJIbHBIX YTBep:KAeHHH HAXOAATCS YCJOBHS CYIIECTBOBAHHMS pelIeHUS] HeJo-
KaJabHOI 3agaun. PeureHue 3Toii 3aJa4n BINUCHIBAETCS Yepe3 pellleHUs] BCIIOMO-
raTeJbHbIX 3a1a4 upuxie 1JIs1 NOJUTapMOHMYECKOr0 YPaBHEHUS B eIUHMYHOM
mape. Hakonen, no usBectHoii pynkuuu I'puna 3agavyu Jdupuxie Ajasi noaurap-
MOHMYECKOr0 ypaBHeHHUs] B eIMHUYHOM Inape crpoutcs ¢pynkuus I'puna ucxon-
HOH HeJIOKAJILHOM 3a1a4H.

Kniouegvie cnoea. nenoxanvuviii onepamop; sadauya Jupuxie; noaueapmoHude-
cKoe ypasHenue, ycnoeus paspewumocmu; gyukyus I puna.

BBenenmne. [loHsATHE HENOKAILHOTO ONEPAaTOpa U CBSI3aHHBIC C HUM MOHSATHS HEIOKAIBHOTO AH(-
(epeHManbHOro YpaBHEHHS W HEJIOKaJIbHOW KPaeBOH 3aJaul MOSBWINCH B MAaTEMAaTUKE OTHOCUTEIBHO
HenaBHo. Hampumep, B [1] paccMaTpuBaroTcs ypaBHEHUsI, COAEpIKAIIHMe IPOOHBIC MMPOU3BOIHBIC UCKO-
MO¥ (pyHKIIMH, ypaBHEHUS ¢ OTKIIOHSIOIIMMUCS apryMEHTaMH, APYTUMH CIOBaMH, YPaBHEHUS, B KOTO-
pBle BXOAAT Hew3BecTHas (PYHKIMSA U ee MPOU3BOAHBIC, BOOOIIE TOBOPs, AJS pa3HBIX 3HAYCHUH apry-
MEHTOB Ha3bIBAIOTCS HEJIOKAIBHBIMU UGG EpEHIMATBHBIMA YPaBHEHHSIMHU.

Kpaesbie 1 HauanbHO-KpaeBbIe 3a/1a4M ISl HEJIOKAJIbHBIX aHAIOTOB KJIACCHYECKMX ypaBHEHHH HC-
CIIeIOBAINCH B paboTtax [2—6]. MHOrounciaeHHbIe NPUIOKEHNUS HEJIOKAIBHBIX YPaBHEHHH W HEJIOKAIIb-
HBIX KpaeBbIX 3aJa4 JUIS JJUIMINTHYECKUX YpaBHEHHH K 3aja4aM (U3UKH, TEXHUKH W JIPYTUX OTpacieH
HayKH 1moJpoOHo omucansl B [7, 8]. KpaeBbie 3amaun 1isl SJUIMITHYCCKUX YPABHEHHH BTOPOTO M YeT-
BEPTOro MOPs/IKa C MHBOJIOLUEH, KaK YacTHBIC CTydaW HEJIOKAJIbHBIX 337ad, pacCMaTpUBAIOTCA B [9—
13].

Mycte Q ={xOR":| X|<1} — exunnunsiii map B R", n>2,a dQ ={xOR":| Xx|=1} — exunuunas
chepa n S — neiicTBUTENBEHAS OpTOroHaNbHas MaTpuia SS = E, u1si KOTOPOil CYIIECTBYET HATYpaIlb-
Hoe uucio MON Takoe, uto S™ = E. Ormetum, uto ecmu XOQ, umun sO0Q , Torga mns mo6oro
KON cmpaBeiuBbI CIEAYIONIME BKIIOYEHHUS S*x0Q, wm S*sJ0Q . Dro Tax, TTOCKOJIBKY TIpeoOpa-
soanne R" marpureii S coxpansier Hopmy | X F= (ST Sx = ( Sx 9%| $.

PaccMoTpuM HenmoKanbHbIH AU QEpeHIIHaTbHBIA OTIepaTop

m-1
Lupg =Y, a0 o £,
=0

rae ay, &, ..., 8,1 — HeKoTopsle aefictButenshble yncnaa u | N . Uccnenyem B Q cienyromyo 3amady.
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3apaua Jupuxie. Haiitu pyuxumo Uu(X) 0 C2M(Q) n C™YHQ), yroBaeTBOpsIomyio cleayomum

YCIIOBHUSIM:
Lu(x) = f(X, xdQ , D

Fu (0, k=04,.. - ] 2)(

K
av 20

TAC V —BHCIHIHAA CAMHUYHAA HOpMaJlb K 0Q .
BcnomorareabHbIe YTBEPKACHUSA. HJBI HCCICOOBaHUA IOCTaBJICHHON BBIIIIC 3aJa4yy HaM IIOHa-

JIOOSTCS HEKOTOPBIE BCIIOMOTATEIbHBIC YTBEPIKIACHHUS.
Jlemma 1.I1ycte (4, f4y,. .., y-1 —PA3IUYHBIE KOPHHU CTEIIEHM M W3 €IUHULIBI, TOTA CIIPABEIIHBO

PaBEHCTBO
7T ST
ML= /110 /Jl1 = /Jf_l _1gTm
: : : : m
Hoe Hiea - Mo

Hokasamenvcmeso. Haiinem § ; — smeMeHT i -i CTPOKH U | -T'O CTOJIOIA B IIPOM3BEIECHINH MATPHUIIBI

us3 HeBOﬁ YaCTH paBCHCTBA U MAaTpHUIbI U3 HpaBOﬁ yacTHu. OH paBCH
1m—1 K—k 1m—1 K O’ |¢J
6T D HE =—> (HRB) =" . =9;,
Mo Mi=o 1L i=)
TOCKONBKY /4 [Ij — TOKE KOPEHb CTENEHN M M3 €MHULBI, He PaBHbld 1npu i # | n (4l =| 4 P=1.

[ToaTomy pou3BeieHrEe ATHX MaTpUI] paBHO E . DTO HOKa3bIBaeT 1eMmy.
PaccmoTpuMm creyromryro MaTpuiy, chopMHPOBaHHYO KOG dULUEHTaMH 8y, &,. .., Fp_1

QG & ... Gp1
S I ©
JlemMma Z.HyCTB M —KOpCHb CTCICHU M U3 CAUHUILIBI U
m-1
o, (A= anu® 4)
k=0

TOTJ[a U MATPHIIBI A CIIPaBeUTHBO PABEHCTBO
8 & .. ) A H°
1
R o R EPR N I
a a - lur;1—1 Iur.n—l
T. €. BEKTOp M, = 2, it )™ T — coberBennbIii BekTOp MaTpuusl A, a 05(A) — cobereennoe

3HAa4YCHUC, CMY OTBCYAIOIIICC. Ecmm ,uo,,ul,...,,um_l — pa3IM4YHbIC KOPHHM CTCIIEHH M M3 C€IUHMIBI, TO

COOCTBEHHBIE BCKTOpa mlu0 yeoosy mﬂm_l JIMHCHHO HE3aBUCUMEI U

m-1

detA=[1] (@m, Fo, &), @,
k=0

rae a= @g,8 ... dnq) -

Ilokazamenscmeo. HeTpyaHO BHAETH, YTO DIIEMEHT | -ii CTPOKH B NPOM3BEICHHU MATPHIBI A H

BEKTOpa M, paBeH
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Kapa4duk B.B. nosiu2apMOHUY€eCKO20 ypasHeHUs

m-1
A°"-my, Zamk.u +Za<.u ,UZ%k—.ﬂ 'Y g =

k=i k=i
m-1-i . , .
( Z il + Z‘, a J=/J' > au =o (A
kK'=m-i K=0
31mech B MEPBOIi CyMMe M3 BTOPOI CTPOYKH ObLIa caelaHa 3aMeHa uuaekca M+ K— i= K u yureno,
910 ,uk'_m = ,uK , @ BO BTOpoii cymme 3amena uuaekca K—i=K'. Cnenosarensno, Am, =a;(A)m,

HepBoe YTBCPKACHUC JICMMBI IOKA3aHO.

B cmry memmbr 1 matpuria M = My )T obpaTuMa u, 3HAYUT, HEOCOOEHHAs, a TIOITOMY €e

(m iy 1+
paHK 10 CTPOKaM paBeH M, T. €. OHU JIMHEHHO HEe3aBUCHMBI. Jlaiee, MOCKOJIBKY OIPEIETUTEb MATPH-
16 PaBEH MPOU3BEIECHUIO €€ COOCTBEHHBIX Uncell, TO nMeeM detA= T2, (A) O (A) u moCKONBKY

m-1
ox(M) =3 au =am,.
k=0
TO
detA= 9% (A)---aﬂm_1 (A)= nﬁl (a-r'r),k .
k=0

Ilockoneky Uy, My,... -1 TOXE pasIM4HBIE KOPDHHM CTENEHM M M3  EOWHHUIBI, TO
detA=0, (A) Oy

.JIeMMa 3. Ilycts MaTpuua A HOCTpOeHAa Ha 4HUCIAX 8y, dy,..., 8, 1, a MaTpuna B Ha umcmax

(A). Jlemma mokasaHa.

by, by,..., By 1, TOrma Mmatpuner A m B xommyTtupytor AB= BA 1 marpuna AB mmeer ctpykTypy Mart-
puu A u B. Ecmm iy, f4,..., iy — PA3IMMHBIE KOPHM CTemeHM M w3 exunnusl u 0, (A)#0,
k=0,1..., m—1 10

G G - G
al-d mz_ll 1 |1 G - Gne2
j-i . : . : !
M=otk O ()leml : : S
G & - G

rac

u, 3Ha4uT, MaTpua C uMeeT CTPyKTypy MaTpuisl A.
Jloka3aTenbCTBO JIEMMBI OIYCTHM.
3ameuanue 1. ITockonbky

oy (K =— .
Y (A
m-1 m1l ml
TO Ipu // =1 BepHBI paBeHcTBA O (A) = Za u o (A h= ZCI , @ 3HAYHUT Za z G =1.
j=0 i=0 j=0 =0

EAMHCTBEHHOCTH pelieHus 3a1a4u
Jlemma 4. [5, nemma 3.1] Omepatop |gu(X) =u(S¥ wu omeparop Jlammaca A KOMMYyTHPYIOT

n
Al u(x) = 1 Au(x) nHa pynkmmsax ul] C?(Q) . Oneparop A = Z % Uy (X) um omeparop |g Takxke KOMMY-
i=1
tapytoT Alu(X) =1 Au(X) Ha Gyrxomsax ull CY(Q) u BepHo pasencrso O s =1 5,STD .
CaencrBue 1. Ecniu ¢pynkmusa u(X) — | -rapmonndeckas B Q, to dynkiusa U(SY = kU ¥ Toxe
| -rapmonmueckas B Q..
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JIeWiCTBUTENBHO, B CHIIY IEMMBI 4 A ux)=0=> Al u(x) =1 SAI u(x) =0.
Orcroza cieayeT, 9to eciu GyHKIus U(X) — moaurapMoHudeckas B Q , TO OHa YIOBICTBOPSET OJ1-

HOpoIHOMY ypaBHeHHO (1)B Q.
BepHo u o0paTtHOE yTBEpKACHHE.

Jlemma 5. Ilycte (yHKIWMS ugc? (Q) ymoBmeTBOpsieT oOmHOPOAHOMY ypaBHeHmio (1) u
Oy (A)Z0 mpu k=0,1... m—1, rne Ly, th,... Mmyq — PA3TUYHBIC KOPHU CTEHICHH M U3 CIWHHUIIBL,
tornaa pyukiws U(X) siBisiercs | -rapmonndeckoii B obmactu Q .

JTokazamenscmeso. Iycts dynkuus U C? (Q) ynoenersopsier ogHOpoxHOMy ypasHeHuio (1).
0O603H2UNM

m-1
V()= U s X (6)
k=0

Ouesupno, uro V(X)O c? (Q) wu (—A)I v(X)=0,xdQ, 1. e. ¢yukmus V(X) sBasercs |-
rapMoHuYecKkoii B obactu Q . B cuny cinencteus 1 GpyHKImm V(S‘k ¥ Toxke | -rapmMonHnyeckue B obac-
™ Q. C apyroii cropons! u3 (6), B cuy ycnosus S™ = E, UMEIOT MECTO paBEeHCTBA

V(S= a € X+ g0 ..+ A, US)x
V(D= @ U X+ 8 € Dt 35 USH)
V(STER=a Xt a @ 9.t AUS' )X

Taxum o6pasoM, wis Gyrxumii U(X), u(Sy,..., Y 7 ) nonyuaem cucremy anreGpandeckux ypas-

. )

Henwuii (6), (7)c marpuneir A u3 (3)
V(X) 8 & . 8 WX
VS® | _lams & - @y USK

m-1 -1
V(STR & % - H UST X
ITo ycaoBHIO JIEeMMBI, B CHITY JIEMMBI 2, OIIPEICIUTEb 3TOM CUCTEMbI He oOpalaeTcs B HyJib. Boc-

o - T
nojib3yemcst Jiemmoii 3. IlepBast crpoka marpumbl A 1 umeer BU/I c=(cO,cl,...,cm_1) , TAC ¢j mpH

j =0,1,... m— 1uaxoxasrcs u3 (5) u 3HaYUT
m-1 )
U= U8 x= g X+ £ $x...+ 1o (V'S ). (8)
i=0

Kak ormeuanoch Bblle, (GyHKIUH V(Sj ¥ mpu j=0,1... m—1— | -rapmoHnyeckue GyHKIHU B
Q, a smaunT, pyakous U(X) u3 (8) Taxxke sBiusercs | -rapmonmueckoii B oomactu Q . Jlemma jmokasaHa.

Teopema 1.Ilycts [y, [y, .., My-q — PA3IHYHBIC KOPHU CTEIICHH M M3 €AMHUILBI, BBIIOIHEHBI yC-
nosust 0y, (A)#£0, k=0,...,m-1 u pemenne 3amaun Jupuxie (1), (2) cymecTByeT, TOrma oHO €IUH-
CTBEHHO.

Ilokazamenscmeo. JlokaxeM, 94To ofgHOpoaHas 3amada (1), (2) mMeeT TOIBKO HyJIEBOE pEICHHE, a
3HAYMT, penieHne HeomHopomuoi 3amaun (1), (2) emurcrBenno. ITycTs U(X) — pelleHne OXHOPOIHOM
3amaun (1), (2).Eciu Oy (A)#0 (4), mpu k=0,...,m-1, To o memme 5 pyuxmus U(X) seisercs | -
rapMOHHUYECKON B 00J1aCTH £ U YJIOBJIETBOPSET OAHOPOAHBIM ycioBusaM (2). CiieoBaTeibHO, (PyHKIIUS
U(X) — perrenne cieqyromieii 3agaun Jupuxie

a*u(x)
avX

A™u(x)=0, xOQ; =0,k=0,1,... m 1
aQ

B cuny enuHCTBEHHOCTH pemenns 3amnaun Jupuxire umeeM U(X) =0 B Q. TeopeMma mokaszaHa.
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CymecTBoBanue pemenusi 3aga4yu Jlupuxie. B aTom pasiene uccienyem CyIiecTBOBaHHE peliie-
uus 3agaun Jupuxie (1), (2).
Teopema 2. Ilycts [y, f4,... M1 — Da3IMYHBIE KOPHHM CTENICHH M U3 EAMHULBI |

m-1 . _ .

o, (A=Y a4 #0, f()0C"(Q), g;(¥0C™"(0Q), j=0,1,...m~ - Torma pemenue 3azaun
i=0

Iupuxie (1), (2)cymecTByer, €AMHCTBEHHO U IPEICTABISETCS B BUIE

m-1
u(¥)=> cU(S"y, 9)
q=0

rae KooduimenTsl C, onpenernsores us (5),a V(X) —pelenne cienyromei 3anaqu lnpuxie

(=)' V() = F(X), X0 0'v()
ov!

m-1
=Y ag($x= N % $0L.., mL ®Q.  (10)
a0 k=0
Lokazamenvcmso. ITycts U(X) — perrenne 3agaun Jupuxite (1), (2).0603HaunM

m-1
VCEDIEATE S
k=0

Torma mis dpyaknuu V(X) , B cuiry geMMmsl 4, iony4daem 3agaqdy (10): (—A)I v(X)= f(X u
dv(x)
ov!

m-1

j m-1
=Y 8 (S Hba =Y 4 9($ )= O
v k=0

0Q

) m-1 .
Eemn g;(0)0C*7(8Q), j=0,1,...m= 110 hj(x=> g g (S O ¢*71(0Q) . Ussectro (om.,
k=0

m-1
Hanpumep, [14]), uro s samanubix Gyukumi f(X) n h;(x) = Z & g ( g X perenne 3amaun (10)
k=0

CyIIecTBYeT M eauHCTBeHHO. Kak u B ciydae TeopeMsl 1 Mexay dyakmmamu V(X) u U(X) mogydaem
anrebpandeckoe cootHomenue suga AU =V, rae

AT AT
U :(u(x),u(S>),..., ( & )) ,V=(v(x),\(S>),..., ¢ &t )) .
m1
Ecn o, (A= Z a4 #0, 10 B cunty yTBepkaeHus Teopembl 1 HemsecTHast GyHkuus U(X) ox-
i=0

HO3HAYHO ompeensercs yepe3 Gpyukimio V(X) mo dopmyie (9).

[Tyctb HaoOopoT — pynkumst V(X) siBisercs pemennem 3agaqn (10). [Tokaxewm, uro Gpyrkums u(X) ,
onpexensemas 1o popmyie (9), yaoBieTBopsieT BceM ycinoBusiM 3aaauu (1), (2).

JleliCTBUTEIBHO, €CIIH f(X)DCA (Q), g; (X0 g+l (0Q), j=0,1... ,m=1, 1O OymemM HMETH

v(x)O c? (Q)n c* (Q). Orcrona momyunm U(X) O c? (Qn ¢+ (Q) . Hostomy, cormacHo remMme 2,
umeeM B Q paBeHCTBO

m-1 m-1 m-1 m1
DU =Y G A ¥=Y LD ¢X=) gL )= §€5)
g=0 a=0 =0 =0
By,[[eM CUHUTATh MHACKCHI KOS(i)(i)I/ILII/IeHTOB Cq o MoAyJiro m. Torz[a, €CJIN CUUTaTh C—l = Cm_l, TO,

nockonbky S™ = E, moayuaem

m-1 m-2
ls(-8)Mu(x) = (-8)"u(SY= g (ST x=> £ € & )t & (Hx
q=0 g=0

m-1 m-1
=, )+ Y G f(S =) 61 (S Xk
q=1 g=0
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AHAJIOrMYHO €CIIM CUHTATh C_2 = Cm—Z’ TO Haﬁ,[[eM

m-1 m-2
(—A)’“U(82>9=Z;,J G f(S™ x= 26 g1 €S e g, ()=
q= a=

m-1 m-1
=cpf()+ Z o F(STH =D cqof (STX.
=1 q=0

[Iponomxkas 3TOT Iporece, cCuuTas c_, =c MOJTyYUM

p m-p’

m-1
(—0)"u(SPR = ¢y F (S,
q=0
rac p = O,. ..,m= 1. VYuutreiBas HOJ‘Iy‘-IeHHBIe paBeHCTBa 3alluuIeM

ZNﬂW§XZ%Z&MgWZ¢@§6Wp

p=0 =0
Benomunast sHauenus C, u3 (5)u 0, (A) u3 (4) Boruncium

m1l ml /7;(1—}9 1 m1 y; ml/jk (A) 1ML

_1 _ 15
zapqp pzak-o (A) Mo, zap mk:o k(A) ”%o'uk.

~(2m— )

VuureiBag, uro 0K [BD{O,. 10 ZI} ,L_JE =e , OyzieM uMeTh
1, g=0modfm)
a,cC 11
z PP {0, WHaye, !

1 3Ha4nT ypaBHenue (1) y,I[OBJ'ICTBOpS[eTCSI
m-1
2 a,(-8)"u(sPy= f(¥.
p=0
ITpoBepuM rpannunsie yemosus 3agaun (2). [Tpu X[00Q mmeem

m-1 .
h(¥M=> ag(9 % k01..,mj
j=0
OTKYJla, CYUTAs UHACKCHI K03()PUIIMESHTOB a; 1o MOy M (a; = a,,), 3amuuIem

m-1 . m-2 .
h(S3=> 3 (S %= ad S')*x a4 W)x
j=0 i=0

m-1 . m-1 .
=5L19k(x)+z 31—19<(9 )(:Z aq B 5)
i=1 i=0
1 aHAJIOTHYHO IT0 HHIYKIIMH OyIEM UMETh
m-1 . m-2 .
h(SPR=kh(S ¥=3 qapn W S')IE) ap & 'S)x 2, @)X -3 (Q)»
i=0 j=0

m-1 ) m-1 .
'i'Z:aj—pgk(SJ )) = Z q'—p g( $ )<
j=1 j=0

[TosToMy B cuty teMMBI 4

A T o'«s
MR IECUICE S WS RS
ov aQ p=0 ov 0 p=0 j=0
m-1 .
SNTCT) LIS
= 50
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Kapa4duk B.B. nosiu2apMOHUY€eCKO20 ypasHeHUs
VYuuteiBas paBeHcTBO (11) UM cornamieHne Ag+m = Ay Cy m= Co HaiaeM
m-1 j m-1 i m m-1 1, j=0
2.8 pCp =2 8 pCpt D A penfpm= 8¢ 1 qt D, A6 5q= D88 q:{o 2q
p=0 p=0 p= j+1 0 F i+l 0 174
Torna
aku(x) _ m-1 j m-1 B
™ =2 (93 §,6= (% kOL.. m]
90 j=0 p=0

1 3HAYMT, TPaHuIHbIe yciaoBus (2) mis hyukuun U(X) BeimoaHeHsl. Teopema gokasaHa.

Hanee, o6o3uaunm uvepes G(X, y) ¢yukmumo I'puna 3amaun Jupuxie (10). OTMeTum, 9TO SABHBIN
By ¢ynkiuu ['puna G(X, ) ams mapa mocTpoeH pa3inyHbIMU criocobamu B padorax [14—16]. Hampu-
Mep, B pabore [14] mokaszano, uro pyukims G(X, y) uMeer B

a(xy)
G(%Y)= Kpnlx= yf™" [ (E-2™ ¢ "at,

1

rae
1 X 1
g(xy)=—‘>4>k——, Kpn=—————.
o7 (A @, ((2m-2))’
Teopema 3. Ilycte [, f4,... . Myo1 — PA3IUYHBIE KOPHH CTEHEHHM M M3 EAMHUIBI H

m-1 ) _
o, (A= 3y #0, f(x0CHQ) n g;(x=0,j=0,1,.. m- 1 Torma pemenne sanauu (1), (2)
i=0
m-1
npescTaBisieTcs B Buae U(X) = I Gs(x Yy f(y dy, rme Gg(x y) = ZCqG(Sq X Y, a koapduuueHTsl C,
Q q=0
npu (=1,...,] naxomarcs u3 (5).
Hokasamenvcmeo.  Kax — wm3BecTHO, pemenwe 3amaun  upuxime (10) B cioygae

9;(¥=0,j=0,1,.. m- Inpexacrasnsiercs B Bune V(X) = I G(x y f( y dy. [TosTomy
Q

WS'A=[AS xy €y dygolL.., mi
Q

Jlasniee, Ha OCHOBAHUM TeOpPeMbI 2, TIoJicTaBss 5To 3HadeHue V(ST ¥ B pasencTso (9) s pemenus
u(x) 3amaum (1), (2)moxyunm uckomMoe mpejcTaBieHne. Teopema JoKka3aHa.

Hcceneoosanue 6binonineno npu noooepicke epanmoeo2o gunancuposanus Komumema nayku Mu-
Hucmepcmea obpazoeanusi u Hayku Pecnybnuxu Kazaxcman 6 pamkax Hayumoeo npoekma
Ne AP08855810 u punancosoti noodepocke IIpasumenvcmea P® ([locmanosnenue Ne 211 om
16.03.2012.), coarawenue Ne 02.A03.21.0011.
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ON A DIRICHLET PROBLEM FOR A NONLOCAL POLYHARMONIC EQUATION
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The paper studies the solvability conditions foe atass of boundary value problems for a nonlocal
polyharmonic equation in the unit ball with Diriellconditions on the boundary generated by a certai
orthogonal matrix. The existence and uniquenegbhekolution to the posed Dirichlet problem are in-
vestigated and the Green's function is constructed.

First, some auxiliary statements are establistegdintversability of the Vandermonde matrix of the
m™ roots of unity is investigated, then the eigensecnd eigenvalues of the auxiliary matrix geregtat
by the coefficients of the nonlocal operator of gineblem are found, and then the inverse matrix it
obtained. To prove the uniqueness of the solutiothé problem, the commutativity of the boundary
operators and the nonlocal operator of the prolideestablished, and it is shown that if a solutimthe
problem exists, then this solution is a polyharmduanction. Then the conditions for the uniquenafss
the solution to the problem under considerationcdtained. Further, on the basis of the auxilidayes
ments obtained above, conditions for the existefi@esolution to the nonlocal problem are founde Th
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Typmemoe B5.X., O 3adaye fupuxne Ansi HeJI0KaJIbHO20
Kapa4duk B.B. nosiu2apMOHUY€eCKO20 ypasHeHUs

solution to this problem is written out through gwution of auxiliary Dirichlet problems for thely-
harmonic equation in the unit ball. Finally, usihg well-known Green's function of the Dirichlebpr
lem for the polyharmonic equation in the unit baie Green's function of the original nonlocal peoi
is constructed.

Keywords: nonlocal operator; Dirichlet problem; gblarmonic equation; solvability conditions;
Green's function.
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