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Sagaua [lipixiae—Heilimana ajist JiHIAHNX HeeJJINTUIHAX
PIBHAHDb 3 YACTUHHUMMU MOXITHUMU 31 CTAJIUMU
KoedinienraMmm

B obaacmi, wo € dexapmosum dobymrom 6i0pidka Ha 6a2amosuMIpHUT MOP, 00CAIONCEHO KPa-
toey 3adawy 3 ymosamu ipizie—Hetimana 3a 6udinenor 3MIHHONW Ma YMOBAMU NEPIOOUNHO-
CM 30 THAWUMU KOOPOUHATAMU OASL MHITHUT 3020A0HUT (HE3AAEIHCHO 610 MUNY) PiHAHy i3
YACTMUHHUMU NOTIOHUMU BUCOK020 NOPAIKY 31 CMAAUMY KOEPIUIEHMAMY, 130MPONHUL CIMO-
COBHO NOPAOKY OUPEPENUTIOBANHA 34 NE3AAEHCHUMY 3MIHHUMU. Bemanosaerno ymosu odno-
3HAYHOT PO36°A3HOCNE 30T Ma KOHCMPYKMUBHO Nobydosaro i po3e’asor y eueaadi pady 3a
CUCTEMOIO 0OPMOZOHAALHUL PYHKULT. JIAA OUIHOK 3HU3Y MAAUL ZHAMEHHUKIG, UL0 SBUHUKAU
npu nobydosi po3s’asky 3adaui, BUKOPUCTNAHO MEMPUYHUT NIOTI0.

KpaiioBi 3aaui 3 JOKaJIbHIMH yMOBaMU Ha BCiii Mexki obsacti mis HeeminTudxux (rinep6o-
JIYHUX 1 GE3TUIHUX) PIBHSHBb 3 YACTMHHUMU HOXIJHUMY €, B3araJii, yMOBHO KODEKTHUMH, & TXHs
PO3B’SI3HICTH B 0OMEKEHNX 06JIACTSX TIOB si3aHa 3 IIPOOJIEMOIO MAJINX 3HAMEHHUKIB (/TUB., HATIPUK-
nag, [1-5] ra 6i6tiorpadito B Hux). KopekTHicTh Takux 3a/1a4, & TAKOXK OJIM3BKUX JI0 HUX 38 IIPHU-
POJIOIO 3aJ1a4 3 HEJIOKAJbHUMHU KPalOBUMH yMOBAMU BUBYAJACh OaraTrbMa aBTOPaMU; 30KPEMa,
y poborax [1, 2, 4-10] ayist rinepboiuHuX Ta GE3TUNHUX PIBHSAHB 1 CUCTEM DPIBHSIHB JOCJIIZKEHO
zazaqi 3 ymoBamu tuity ipixie, Tumy Heiimana i mimannmu ymoBamnu (lipixie—Heiimana).

Y naniit pobori pesysibraru npari |5 yacTkoBo mommpeno Ha 3aady 3 ymoamu Jlipixse—
Heiimana 3a BUJIEHOIO 3MIHHOIO ¢ JIJIsl 3arajibHOrO (HE3aJIe?KHO Bijl TUILY) PIBHSIHHS 2n-TO IO-
PSIKY, n > 1, sika BUBYAETHCHA B 00JIACTI, IO € JEKAPTOBUM JIOOYTKOM BiJIpi3Ka Ha p-BUMIDHMIA
TOp, p = 1. BecranosjeHno ymMoBU OJHO3HAYHOI PO3B’sI3HOCTI 3a/1a4i Ta 1mobOymoBaHo i1 po3B 30K
y BUIJIAA] PSAJY 38 CHCTEMOIO OPTOrOHAJBHUX (PYHKIHH. Iy OMIHOK 3HM3Yy MajnxX 3HAMEHHU-
KiB, 1110 BUHUKJIU IPU TOOY/IOBI PO3B’sI3KY 3a/1adi, BUKOPUCTAHO METPUUHUI minxin. PosrisayTo
TAKOXX YACTUHHI BUMAJKH JOCTIIXKYBAHOI 3a/1adi.

1. Haytasmi BUKOPUCTOBYEMO TaKi IMO3HAYEHHS: Zi — MHOXKHHa TO40K RP 3 1imumu HeBix em-
HUMH KOOpJAUHATAMY; § = (S1,...,8p) € RE | [s| = s1 + -+ + 55, § = (s0,81,...,8p) := (50,5) €
€ Zlfrl, 5| = so+s1+---+5p; |5 =2s0+s1+-+5p; = (21,...,2p) ERP; k= (k1,...,kp) €
e ZP, k| = k1| + -+ |kpl; (k,x) = kyz1 + -+ + kpzp; @ — ysiBHA opuHuIs; ¢, § = 1,2,..., —
nojaTHi cradi, skl He 3amexarsb Big k € ZP; QP — p-pumipuuit rop (R/27Z)P; D = {(t,x): t €
€ (0,7),z € QP}; mes B — wmipa Jlebera muoxkunu B € R™, m € N; 7 — npocrip ckinden-
HUX TPUTOHOMETPUYHUX IIOJIIHOMIB 3 KOMIUIeKCHUME Koedimientamu v(z) = Y. v exp(ik,x),

k|<N
N € N, B skomy 301:KHICTb BU3HAYAETHCA TaKUM duHOM: v () n_l}oov(aj), AKINO, MOYUHAIOYN

3 JIesIKOrO HOMepa, crereHi Beix nosinomis v"(x), n € N, He nepeBuiyoTh Jeskoro (hikcoBa-
. / . . e e
Horo [nciaa Ny 1 v) — v g KOKHOTO k; 7' — mpocTip ycix aHTHIIHIRHUX HEIepepBHUX
n—o0

dbynxmionanis masx T 3i cmabkoro 36ixkuicTio (mpoctip 77 36iraeThesa 3 MPOCTOPOM hOPMATH-
uux Tpuronomerpuunux psiis [11]); C7([0,T);T) (C7([0,T); T')), r € Z4, — upocrip dbyHKIIii
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v(t,z) = > vr(t) exp(ik, x), vi(t) € C"([0,T]), k € ZP, Takux, mo npu KOKHOMY (DIKCOBAHOMY
|k|>0
t € [0,T] &v/ot? € T(T'), j € {0,1,...,r}; H,(QP), ¢ € R, — upocrip, orpuManuii msxom
o0
nonosrenst mpoctopy T 3a mopmoio |[v; Hy(QP)|1? == 32 (1 4 |k|?)9|vg|?; CT([0, T]; Hy(QP)),
k=—00
q € R, r € Z;, — Ganaxip npoctip dyukmiit v(t,r) Takux, mo s Koxuoro t € [0,7T] dynk-
uii ¢’v(t,z)/0t), j € {0,1,...,r}, Hasmexkarp Jo npocropy H,_;j(QP) Ta e HemepepsHuMHu 3a t

y HopMi mporo mpocropy, |[v; C"([0,T], Hy(QP))|| == > OrgtagrHﬁjv/atj;Hq_j(Qp)H. OueBuaHO,
mo C"([0,T]; Hy()) < C"([0,T];T"), ¢ € R.

2. B oburacti D posrisineMo 3a7aty

Pl u(t, x)
Llu] := A : =0, (t,x)eD, A;eC, A =1, 1
M= 3 Ao omy =" (7 ; (0,0 1)
0%~ 2u(t, x)
UT[U] = W = QOT(Z'),
t=0
red{l,...,n}, x € QP (2)
0% tu(t, x
Unirli) = oG8 =g,
t=T
Burnsy obsnacti D nakiajiae yMOBU 27-1ePIOJMYHOCTI 38 3MIHHUMMU T'1, . . ., Tp Ha DYHKIIT ©
Ta ¢j, j € {1,...,2n}. Hexait p; € T,
. 1 . )
pi(x) =Y pirexp(ik,x), = (%)p/%‘(w) exp(—ik,x)dz,  je{l,...,2n}.
|k[>0 Op

Osnauenns 1. Poss’sskom 3amadi (1), (2) 3 mpocropy C**([0,T],7") nasusarmvmemo dbyHk-

nito u(t,x) = > ug(t)exp(ik,z) Taky, mo KoxkeH 3 Koedinienris ug(t), k € ZP, nanexursb
|k|>0

npocropy C*([0,T)) i cupasazKye, BianoBigHo, piBHOCTI

d?5ouy,(t)

Z Ag(ikl)sl s (ikp)SpW =0, te (O,T), (3)
[51*<2n
UI(gZT_Z) (O) = Prk, U](fr_l)(T) = @Pn+trks e {17 ce n} (4)

Hust koxxuoro k € ZP piusiaaio (3) BiAmoBinae XapakKTepUCTHYHE DIBHAHHSI

D" Ag(iky)™ - i)y =0, (5)

[s]*<2n
7)-KOpPEeHI fIKOTO € TaKHUMMU:
n =i (B) =/ |y () exp(iarg A (K)/2), sy i=mmss () =—m;(K), j €{1,....n}, (6)

ae Ai(k), ..., \p(k) — xopewi piBusians P(\, k) := Y. Agz(tk1)® - (ikp)*? A% = 0.

j8*<2n
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Beakarnmemo, 1mo st koxkuoro k € ZP xopeui n1(k), ..., nu(k), —ni(k), ..., —nn(k) pis-
HsaHHs (5) € pI3HUMH, & OTKe, BIIIMIHHUMU BiJ| HyJIsT; He OPYIIYIOUN 3araJbHOCTI, IIPUITYCKAEMO,
mo Ren;(k) >0, j € {1,...,n}, k € Z”.

s A-kopenis nosinoma P(\, k) cipaseyusi oniaku (qus. [12, c. 101])

2i(0)] <2 n=s/|A , (K| < ek,
[A;(0)] welBX ) [A(50.0....0)| 1A (k)] < ek -

ke zP\{(0)}; je{l,...,n},

ne cp = 2 max s
s0€{0,...,n—1} |s|<2(n—s0)

st kozkaoro k € ZP piBusians (3) Mae, BiANOBLIHO, TaKy QDyHIAMEHTATBHY CHCTEMY PO3B’s3-

kiB: {up;(t) = exp(n;(k)t), upnt;(t) = exp(—n;(k)t),j € {1,...,n}}.
Xapakrepucrnanuii BusHadnuk 13| 3azadi (3), (4) obuucmoerses 3a HopMyIon

|A¢

50,51,...sp)|'

AkT) = (0" T[ Of —n2) H (W +e Ty, kezP.

1<s<i<n

Bigomo [13], mo juist koxkuoro k € ZP zanada (3), (4) mae exunuii poss’si30K ToAi 1 Jiuiie
roxi, ko A(k,T) # 0.

Teopema 1. [as edunocmi pose’asky sadawi (1), (2) y npocmopi C**([0,T], T') neobxiono
1 docmammvo, w06 CnpasoNHCY8AAUCH YMOGU

(¥ € 7P ¥m € Z) z'm(k:)T#w(m—l—;), jefl,. . nh (8)

JloBeeHHsI IPOBOJUTHCS 3a CXEMOIO JIOBeJIeHHsl TeopeMu 1 i3 [5].

Teopema 2. Hexaii cnpasdocyromocs ymosu (8). Sxwo o; € T'(T), j € {1,...,2n}, mo
icuye edunuti poss’asor zadawi (1), (2) 3 npocmopy C*™([0,T); T') (C*™([0,T); T)); ueti pose’s-
30K eusnanae Gopmyaa

|k|=0
t —2n,T+ t—ngT _ ,—ngt—nqT
=3 qu ) Pikng(e”t 4 e72t ) 4 o kgf"“ MaT — el )e(ik,x)’ (9)
k>0 q.j=1 (=1)"Hing(1 + e~ 2maT) H A
S:].,S;éq
de Sl(q), le{l,...,n— 1}, — cyma scix moxcausur dobymkis esemenmie nf, R 772,1, 77§+1>

. ?7,2” yaamuzr no | wmyk y xootchomy dobymry, S(()q) = 1.

[Tpu noBesenni Teopemu 2 Bukopucrano teopemy 6.2 3 [11, ¢. 111] (3rigHo 3 siKO0O B IPOC-
Topi T’ joBinbHMIT TpUTOHOMETpUYHMIT P € 36izKHUM) i Toit daxT, mo npoctip 7T HernepepBHO
BKJIQJIa€ThCsl B mpoctip 7.

3. Jlyist inmux mpocTopis, 3okpema s mikastu npocropis C2([0,T), Hy(P)), q € R, icmy-
BaHHsI po3B’s13Ky 3aja4i (1), (2) nos’si3ane, B3arasi, 3 pobJIEMOIO MaJINX 3HAMEHHUKIB, 60 MO LyJ1i

26 ISSN 1025-6415  Reports of the National Academy of Sciences of Ukraine, 2015, N2



Bupasis 1,(k), n?(k) —n2(k), 1+ e 21T ¢ s € {l,...,n}, ¢ # s, AKi BXOAATH MHOKHIKAMH
y 3HAMEHHUKH “ieHiB psuy (9), Oy/aydn BiAMIHHUMHA Bij HYJISI, MOXKYTb CTABATH $IK 3aBIOJIHO
MaJIIME JIjIsi HeCKIHYeHHOI KiJTbKOCTI BeKTOpiB k € ZF.

Teopema 3. Hexati cnpasdocyromovea ymosu (8) ma icuyromsv maxi dodammi cmani ¢z, €3, Cq,
a1, ag, 3, Wo 0 6CIiT (Kpim ckinuennol kiavkocmi) eexmopis k € ZP npasusvhumu € ouinku

Ing(k)| = c2(1+ [K[)~*",  q€e{l,...,n}, (10)
I k) —nk) = s+ k)72, ge{l,...,n}, (11)

s=1,s7#£q

114 e 21T > (14 k)™,  ge{l,...,n}. (12)

rxwo s € Hyp q(0), Onts € Hytar+q(F), s € {1,...,n}, x = 2n — 2 + ag + a3, mo ichye
edunuti pose’asox 3adawi (1), (2) 3 npocmopy 02”([0,T],Hq(ﬂp)). Ieti pose’asox cnpasdorcye
HEPIBHICTD

n 2n
[lus €2 ([0, T), Hy(%))|| < s <Z||SOS§HX+QH + > ||¢S;Hx+a1+qll>,

s=1 s=n+1

de c5 = c5(Asz, |8]" < 2n;n,co,c3,¢4).

JloBeieHHsI IPOBOJIUTHLCS 38 CXEMOIO JIOBEJIeHHsT TeopeMu 3 3 [5)].

3sicyemo mowmBicTs Bukonamms orinox (10)-(12). Hexait b = (by,...,bg) € Z° ta d =
= (dy,...,dg) € 7P — BEKTOPH, CKJIaJeHi, BiIITOBIIHO, i3 MHCHUX Ta yIBHUX JACTUH KoedillieH-
TiB A(07S) piBasinast (1), ne /8 — KiIbKiCTh PO3B’SI3KIB y IIIUX HEBIJI'€MHUX YHCIaX HEPIBHOCTI
51+ 82+ + 5, < 2n.

JIema 1. /s matiorce ecix (cmocosno mipu Jlebeza 6 ]R’B) sexmopie b i dosinvrozo Pirco-
6an020 eexmopa d, abo das dosiabHo20 Pikcosanozo eexmopa b i matisice 6¢ix (cmocoeHo Mmipu
Jlebeza ¢ RP) sexmopie d nepisnocmi (10) ma (11) suxonyromvca ors ecic (kpim crinvwennoi
Kinvkocmi) eexmopie k € ZP npu oy > n+p/2 —1 ma ag > (n— 1)p/2.

JoBenenHs 3aifiCHIOETbCS 3a cXeMOIO n1oBeJicHHs TeopeM 4.4 ta 4.5 3 |4, ¢. 62-63], Bixno-
BijiHO, i3 ypaxysanusiM ¢dbopmyst (6), ouninok (7) Ta Teopemu Biera.

JIema 2. Jlaa matiowce eciz (cmocosno mipu Jlebeea 6 R) wucea T ma daa matiorce scix
(cmocosno mipu Jlebeea 6 R ) sexmopis b i dosiavrozo dirkcosarozo sexmopa d (abo dasn mativice
scix eexmopis d i dosiavrozo Pirkcosarnozo sexmopa b) nepishocmi (12) sukonyromocs oas 6cix
(kpim ckinwennot kiavkocmi) eexmopie k € ZP npu as > 3p/2 + n.

JoBenenns rpyHTyeThCst Ha JieMi 1, siemi 2.2 3 [4, c. 15], stemi Bopesnsi—Kanresun (aus. gemy 1
i3 |14, c. 10]) Ta YacTKOBOMY BHKODHCTAHHI CXeMU J0BejeHHs jemn 4 3 [3].

I3 Teopemu 3 Ta sem 1, 2 BUILIUBAE TaKe TBEP2KCHHSI.

Hacninok. Sdxwo ps € Hyyy (), onts € Hypyiprain—1(2F), x > (pn)/2 +3n+p — 2,
s € {1,...,n}, mo, 3a ymos (8), daa mativice scix (cmocosro mipu Jlebeza 6 R) wucea T ma
das mativice eciz (cmocosno mipu Jlebeza 6 Rﬁ) sexmopie b i do6iavHo20 (hiKcoeanozo Gek-
mopa d (abo dan mativice ecix eexmopis d i dosiavrozo dikcosanozo eexmopa b) y npocmopi
C?™([0,T), Hy(QF)) icnye edunuti pose’asor sadawi (1), (2); ueii pose’sasox menepepero sane-
orcums 610 dynxuit p;, j € {1,...,2n}.

Hagejemo yactunni Bunaaxu pisasaast (1), 1si SKUX OTPUMAHO KPAIIl OIHKY 3HU3Y MAaJIUX
3HAMEHHUKIB, HI2K y jemMax 11 2, a oTke, 1 cj1ab11i yMOBH Ha BUXiJIHI JaHi y TeoOpeMax iCHyBaHHS
pose’asky saadi (1), (2) si mkamm mpocropis C2™([0, T, Hy(QF)), g € R.

ISSN 1025-6415  Jlonoeidi Hauionanrvroi axademii nayx Yxpainu, 2015, Ne2 27



4. Posrnsaemo piBHsiHHS 3 (DAKTOPU30BAHUM OIEPATOPOM

u(t,z) =0, (t,z) € D, ajs,b; € C. (13)

a;, = Reays, a(-i):hnajs, bg-l):Rebj, b(2):Imbj, je{l,....,n}, se{l,...,ph

js j J
1 1 @ (1) 1 1
ng) b§2) b(22) béQ) 512) bg)
2 2 (2 (2) 2 2
bg1) bg1) bg) bél) b7(11) bnl)

p
mi(k):=b;+iY ajks,  jE{l,...,n}
s=1

3 reopemu 1 BummBae: jis equHOCTI po3B’asKy samadi (2), (13) y mpocropi C2™([0,T],7T7)
HEOOXIIHO 1 TOCTATHBO, MO0 CIPABAXKYBAJJIUCH YMOBU

(VkeZ? ¥meZ) in(k)T # 7r<m+ ;) jefl,....n} (14)

Ha migcrasi jemu 2 ta teopemu I'pomresa [15] Bcramosieno, mo Jyist Maiizke BCix (CTOCOBHO
mipu Jlebera B R) wmcen T' € (0,400) Ta mas maiizke Beix (crocoBuo mipn Jlebera B R™) Bek-
TOpIB @ 1 JOBLIBHOrO (hiKCOBAHOTO BeKTOpa do (abo jijist Maiiyke BCIX BEKTOPIB g 1 JOBLIBHOIO
dbikcosanoro sexTopa a1) nepisnocti (10)—(12), y axux nokmazneno n;(k) = n; (k), j € {1,...,n},
CIIPABJRKYIOThCs Jjisi BCIX (KpiM CKiHYeHHOI KiIbKOCTI) BekTOpiB k € ZP npu aq > p/n, agy > 2p
ias > p+ p/n+ 1, BianosigHo.

Teopema 4. Hexatii cnpasdorcyromoca ymoeu (14). Arxwo ¢, € He (QP), onts €
€ Hypyqpm(P), x > 2n+3p+p/n—1,s € {1,...,n}, mo daa mativice s6cixz (cmocosHo
mipu Jlebeea 6 R) wucea T ma das matioice scix (cmocosno mipu Jlebeea 6 R™) sexmopie ay
i dosinvhozo Pircosarnozo eexkmopa Gz (@60 Oas mativice 8CIT 6€KMOPI6 Gy 1 006IAbHO20 PiKCOBa-
noeo eexmopa ay) y npocmopi C*™([0, T, Hy(QP)) icnye edunuti pose’asox sadawi (2), (16). Ied
P036°A30%K cnpasdicye HepieHicms

n 2n
lu; C27([0, T), Hy ()| < cs (lesos;HcHXH + > \I%;Hq+x+p/n|!>-
s=1 s=n-+1

5. Posrisinemo Bumasiok, kom piBasiaHs (1) € rimep6osivnnm 3a Topainrom. Tomi, srigmo
3 HPUILYIIEeHHAM 1I. 2, KopeHi 1);(k) piBusmus (5) CIpaBIKyIOTh OIIHKH

Ren;(k) < h, h >0, je{l,...,2n}, keZl. (15)

Ha mincrasi enemenrapuol HepiBHocTi sinz > 2z /7, 0 < & < 7/2, dopmyin (6), ominok (7),
(15) Ta nemm 2.4 [4, c. 17| Bcranosseno, mo Jyis Maiizke Bcix (crocosro Mmipu JleGera B R)
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qucesn T ta joBUibHUX dikcoBanux koedirienTis piBusius (1) HepiBHOCTI (12) BHKOHYIOTBHCSI
Juist Beix (Kpim ckinveHHOI KinbKocTi) BekTopiB k € ZP upu as > p.

Teopema 5. Hexatl pisnanna (1) € einepbosivnum za Topdinzom i cnpasdcyromves ymo-
eu (8). Axwo ps € Hyr (), onts € Hypyqpron—1(F), x > 2(n — 1) +p/2(n + 1), s €
€ {1,...,n}, mo daa matoce scix (cmocosno mipu Jlebeza 6 R) wucea T ma das matioce 6cic
(cmocosno mipu Jlebeza 6 RB) sexmopie b i dosiavrozo gikcosanozo sexmopa d (abo das mat-
sice ecix eexmopis d i dosinvrozo dikcosanozo sexmopa b) y npocmopi C*™([0, T, Hy(QF)) icnye
edunuti poss’asoxr sadavi (1), (2). Ileti pose’sszox cnpasdicye nepieHicmo

n 2n
lu; C*([0, T], Hy (7)) < ez <Z||‘:05§Hq+x|| + > ||¢S;Hq+x+p/2+n—1||>'
s=1 s=n+1

6. Temep posruisiHeMo 3ajady 3 ymoBaMu (2) Jyisi PIBHSIHHS

Ol u(t, x)
Z As 8t2508xi§1 - (93:;” = 07 (t7x) € D7 A§ € Ra A(n,O,...,O) = 17 (16)
[s1*=2n

sIKe € cTporo rinepbosiganmM 3a IleTpoBchbKuM.
st enumocti poss’si3ky 3amadi (2), (16) y mpocropi C2([0,T], T') meobximo i mocrarHbo,
100 BUKOHYBAJHUCh yMOBHU

(Vk € ZP\ {(0)},¥m € Zy) |kl (k)T # 7r<m + ;) jefl,....n, (17)

ae p1(k), ..., un(k) — nomarni xopeni pismsmus Y. Ag(ki/|k|)t ... (ky/|k|)*rp0=0, k €

[8]*=2n
€ Z"\ {(0)}.
dkmo ¢; € T', 5 € {1,...,2n}, 1o 3a ymos (17) icuye eaunuit poss’s30K 3ama4i (2), (16)
3 mpocropy C2*([0,T], T"); ueii poss’s30Kx BusHauae bopmyIia

u(t,z) = ug(t) +

S8 ekl (k) <051ty () KICT = 1)) = oy sin(ug (R)FID] (s,

+) 0 , (18)
k>0q.5=1  (=1)"*7|k|pq(k) cos(pq (k)| k| T) p# (13(k) — pg(k))
s=1,s#£q
1e ug(t) — MHOTrOUJIEH cTernenst 2n — 1; Sl(q), le{l,...,n—1}, — cyma BCIX MOXKJIMBHX JOOYTKIiB

enementis i3 (k), . . . ,,ug_l(k), u3+1(k), ooy w2 (k), y3aTux 10 | HITYK Y KOXKHOMY JI0GYTKY, S(SQ) =
= 1.

Teopema 6. Hexati cnpasdocyromoesa ymosu (17). HArxwo o5 € Hy(QF), pnts € Hy—1(2P),
X > q+p, s € {l,....,n}, mo daa matiorce scixz (cmocosrno mipu Jlebeza 6 R) wucen T ma
ons dosinvhux Pixcosanur xoediuienmis pishanns (16) y npocmopi 02”([0,T],Hq(97’ )) ichye
edunutl poss’asox sadawi (16), (2). Let pose’azor cnpasdicye nepieHicmy

n 2n
lu; C*™([0, T), Hy ()| < 12 (ZH%;HX\ + > st;Hx—l\)
s=1

s=n-+1
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JoBeneHHs IPYHTYETHCsI HA TOMY, IO B objacti crporoi rinepbosivunocti piBusinas (16)
CHPaBJKYIOThCSE OIIHKH €8 < fiq(k) < ¢y, 10 < |u§(k)—,u§(k)] <en,s,q€q{l,...,n},s#q, k€
€ ZP\{(0)} i nyst maiizke Beix (crocoBuo Mipu JIebera B R) unces T' mepisuocti | cos(pq(k)|k|T)| >
> Tkl %, g€ {1,...,n}, 0 < e < 1, cupaB/pKyOTbCs JJIsl BCIX (KPIM CKIHYEHHO! KLJILKOCTI)
BekTopiB k € ZP \ {(0)}; ocramne TBepzKEeHHS JOBOUTHCS 3a CXEMOIO JIOBEJIEHHST jteMu 2 3 [5)].

Pesynprarn poborn MOXKHA HONMPUTH HA BHUIAIO0K CHCTEMHU piBHsHD BUruisiy (1).
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Ynen-koppecnongenr HAH Ykpannsr B. . Iltammauk, C. M. Peneruo

Sanaua Jdupuxie—Heilimana njiss JUHEMHBIX HEJIJIMITUUIECKNX
YPaBHEHUl C YaCTHBIMU NPOU3BOAHBIMU C MOCTOSHHBIMA
Ko3ddurimeHTamu

B obaacmu, asasouelica 0ekapmosoim npoudsedenuem 0mpeska Ha MHO20MEPHBILT Mop, UCCAEdO-

6aHna Kpaesas 3adava c ycaosuamu Jupurae—Hetdmana no evidesennolt nepemennots u ycaos8uimi
nepuoduurocmu no dpyaum KoopOUHAMaM O0As AUHETHLT 0OWUT (He3a8UCUMO OM MUNG) Ypas-
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HEHUT C YACTNHBLMU NPOU3BOOHBIMU BBICOK020 NMOPAJKG ¢ NOCTMOAHHLMY KoIPPuyuernmamu, uso-
MPONHBLL OMHOCUMEABHO NOPAKA JUPPHEPEHUUPOBAHUA NO HE3ABUCUMBLM NEPEMEHHDBLM. Yema-
HOBAEHDL YCAOBUA 00HO3HANHOT PA3PEUUMOCTNY 3a004U U KOHCMPYKMUGHO NOCTMPOEHO €€ PeuLeHnue
6 sude pada NO cCuCMeMe OPMOZOHAALHOLT GYHKUUL. As 0Uuenor CHU3Y MasvT 3namenamened,
BO3HUKUWUL NPU NOCTPOENUY, PEUEHUSA 36044, UCTLOABI0BAH, MEMPUMECKUL N00TO0.

Corresponding Member of the NAS of Ukraine B. Yo. Ptashnyk, S. M. Repetylo

The Dirichlet—Neumann problem for linear nonelliptic partial
differential equations with constant coefficients

In the domain, which is the Cartesian product of a segment and a multidimensional torus, we
study the boundary value-problem with Dirichlet-Neumann conditions with respect to the selected
variable and conditions of periodicity with respect to other coordinates for general (regardless of
type) linear partial differential equations of a high order with constant coefficients, isotropic in the
order of differentiation with respect to independent variables. We establish conditions for the unique
solvability of the problem and structurally built the solution in the form of a series in a system of
orthogonal functions. To estimate the small denominators arising in the construction of a solution
to the problem from below, we use the metric approach.
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