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KPUTEPIN ICHYBAHHA HETPUBIAJIbHNX KBASIIIOJIIHOMHIX
PO3B’/A3KIB OJIHOPIZTHOI /IBOTOYKOBOI 3AJIAYI AJI14d PIBHAHHSA 13
HYHACTVHHUMMUN ITOXIIHVNMMUN

Suaiieno HeoOXigHI Ta JOCTATHI YMOBY iCHYBAHHA HETPUBIAJILHUX KBA3INOJIHOMHUX PO3B’A3KiB
OJIHOPIJIHOTO PIBHSHHA 13 YACTUHHUMU HMOXIJIHUMU JIPYTOTO MOPSAJIKY 33 YacOM Ta 3araJioM HEeCKiH-
qeHHOro mopsiaky 3a s € N\{1} mpocTopoBnMu 3MiHHUME 31 CTAJMMH KOMIIJIEKCHUMMN KoedilieH-
TaMH, 10 330BOJBHSIOTH OJHOPITHI JIOKAJIBHI IBOTOYKOBI yMOBU. [CHYBaHHS Takux PO3B’s3KiB
3a0e3MedyeThCss yMOBOIO — MHOXKMHA HYJIB XapaKTEPUCTUYHOTO BU3HATHWKA 331391 HE € MOPOXK-

HBOIO.

The necessary and sufficient conditions of existence of the nontrivial quasipolynomial solutions
of homogeneous partial differential equation of second order in time variable and generally infinite
order in s € N\{1} spatial variables with constant complex coefficients that satisfy homogeneous
local two-point conditions is established. The existence of these solutions is provided by the condi-
tion that the set of zeroes of characteristic determinant of problem is not empty.

Bcryn. Po3p’sa3nicTh 3a1a49 3 6araroTouKo-
BUMH YMOBAMH 3a YaCOBOIO 3MIHHOIO IS Ji-
HIHIX AudepeHniaJIbHuX pPIBHAHD 13 YaCTHH-
HUMW TOXIJIHUMU Ha OCHOBI METPUYHOIO IIiJI-
XO/ly BIepiie OyJi0 3alpoIlOHOBAHO Yy Ipalli
[1]. ¥V miii crarti 6y710 BKazaHO Ha mpodJseMy
MaJInX 3HAMEHHWKIB, JOBE/IEHO HEKOPEKTHICTH
IUX 33124, TAKOK OYJI0 IMOKA3aHOo, M0 Ha Bij-
MiHy Bix 3amadi Komri BiamosigHa omgHOpiTHA
0araToTOYKOBa 3a YacOM 3ajiada MOyKe MaTH
HeTpuBiaabHI po3B’a3ku. JlocaiiKeHHs 3a1ad
3 0araToTOYKOBUMHU YMOBaMU Jijisi PIBHSIHb Ta,
cucreM JudepeHiajbHuX PIBHAHD 13 YaCTHH-
HUMHY MOX1THAME B OOMEKEHUX 00JIaCTIX 3 BH-
KOPUCTAHHSIM MeTPUIHOTO Mi/IXOTY 34 OCTaHHI
POKH icTOTHO PO3BUHYTO (awB. mpari [2, 3, 4]
ta 6ibaiorpadito B HUX).

B meoOMexkeHux obaacTax (cmyra, 1map)
OJTHO3HAYHY PO3B’SI3HICTH 3374 i3 JOKATbHU-
MH 6AraTOTOYKOBUMU 3 4aCOM YMOBAMU Jijist
PIBHSHB i3 YACTUHHUMHY MMOXITHUMU JTOCJIIZKY-
Baiu y [5, 6, 7]. YV mux nparsix 3HaiieH0 mpoc-
Topu (bYHKIIH, Vv IKUX JIJIsI N-TOYKOBOI 3a1a4i
€ BIJICYTHBOIO MpOoOIeMa MaJIuX 3HAMEHHUKIB.

3a3zHaunmo, 10 0araToOTOYKOBa 3a1ada
JIJISE 3BHYAHOTO I epeHItiaabHOr0 PiBHIHHI
3yCcTpivaeThesd B JIiTepaTypi 3 Ha3BOIO 3a/a4a
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Banne-Ilyccena. Takoro pomy 3amadi BIepiie
BUBUAIHCA y mpansx (8, 9, 10].

Y miit mpari BCTAHOBJIEHO YMOBH iCHYBaH-
HS HETPUBIAJbHUX (KBA3iMOJTIHOMHOIO BUTJIS-
Jly) PO3B’SI3KiB OJHOPIAHOIO JiudepeHIiajIbHO-
ro PiBHSIHHSI JIPYTOr'0 TOPSIJAKY 3a YacoM Ta,
3araJioM JOBLIBHOIO TMOPSIAKY 3a MPOCTOPOBU-
MW 3MIHHUMH, IO 330BOJIHHAIOTH JIOKAJIbHI
JIBOTOYKOBI 3a dacoM ymoBu. [Ipams mpogos-
Kye nocaiazkenns [11], ne BuBuasacsa aBoTOY-
KOBa 3aja4a 1 AudepeHIiajIbHOr0 PiBHAHHS
3 OJHIE€I0 IPOCTOPOBOIO 3MIHHOIO.

1. PopmyioBanHga 3azadi. B obiacti
sminanx t € R, © € R® (s € N\ {1}) mocnia-
ZKYEThCsl MHOYKMHA PO3B’I3K1B OJIHOPIHOT JIBO-
TOYKOBOI 3a/a4i:

0 0
- o2
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Y piBugnni (1) BBa)KaEMo, MO OMEPaTOpPHI
KoedinienTu a(%), b(%) € JIoBlIbHUMU Jiudpe-
PEeHIaJIbHUMU BUPA3aMu 3 KOMILJIEKCHUMHE KO-
edinienTamMn CKiHYeHHOro ab0o HECKIHYEeHHOTO
nopsiyiky, a cumposu a(v), b(v) nux koedinien-
TiB € MiIUMY (PYHKIISIMU KOMILJIEKCHOT BEKTOP-
sminnoi v € C°. Ilomo mudepeniaibHIX
ITOJIIHOMIB Al(a%),Ag(%),Bl(a%),Bg(a%) 3
KOMILTEKCHUMH KoeiIieHTaMi Y JIBOTOYKO-
BUX YMOBax (2) HAKJIAJAEMO MPUIYIIEHHS, 10
| AL ()] +[As(V)[* # 0 ra | Bu(w)|* + | Ba(v)]” #
0 nst mosibaoro v € C°. Kpim Toro, h > 0.

Onnopigna 3amaqa (1), (2), oueBugHO, Mae
TpUBIaJbHUN PO3B’A30K. Y CTATTI BCTAHOBUMO
HeOOXi HI Ta JOCTaTHI YMOBH ICHYBaHHS He-
TPHUBIAJILHIX KBa3iMOJIHOMHUX PO3B’S3KiB 3a-
nadi (1), (2) i BRazkeMo MeToj IX moGyI0BH.

2. Jlomomi>kHi pe3yabTaTu. 3a pPiBHSH-
M (1) ta ymoBamu (2) CKIaZEMO XapakTe-
PUCTUYHHI BUBHATHHUK 321241

Ay (v) Agp(v)

Av) = ; (3)

Ao (V) Ag(v)

e
All(y) = Al(l/), Alg(y) = Ag(l/),

A9y (v) = Bi(v)To(h,v) + Bﬂzﬁ%(h, v),

dTy
AQQ(V) = Bl(V)Tl(h, V) + BQ(V)E(}L V),

byuxuii Ty(t,v), Ti(t,v) € enementamu HOP-

MaJjbHOl B Touli ¢t = 0 dynpamentaabHol cu-

CTeMU PO3B’S3KiB 3BMUYANHOTO judepentiiaib-
HOI'O PiBHAHHA

d

L TR

(G

Posrngremo MHOKIHY

v)T(t,v) =0, veC

M:{IJECSS A(l/):()}, (4)
OpUYIOMY TpHIycKaeMo, mo M # & i M # C°.

Hexait o € M. Po3sriiganeMo /14 KOMILJIEKC-
HOT'O BeKTOpa (8% TaKy MHO)KI/IHy MyJIbTI/IiH,ZLe—
KCiB:

Q(a):{r:(rl,...,rs)eZi:
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(5:) 5

"l A
ne (£) AW) = 52, |l =ri+.. 47

BBaxkaemo, mo r > ¢ aag ABOX BEKTOPIB

= A0(a) £ 0},

V=«

r=(ry,...,rs) 1a q¢=(q1,...,¢s) 3 Z5, Km0

> q1,...,Ts > (s. KpiM TOro, 1mo3naiumo
S

_ r! — —

Ca = T e rl=T]r!,rel =121,
k=1

0! = 1, O — BekTOp 3 HYJIBOBUMHU KOOP/MHA~

tamu, 7 = xi'.oals x = (1,... 1) € RS,

ver=wmxi+...+ vz, v=(v1,...,vs) € C.

Jlema 1. Hexat 3adaro anasimuuny @ym-
kuito p(v), npuuwomy p(a) # 0 das dearoeo
a € C°, uiny Ppynruito v(v), a makosc no-

atmom p(x) = > pa", ¢ € C, cmenino
0<|r|<n
AK020 dopisnioe n € Ly, mobmo Y |¢.| > 0.
|r|=n
Todi ichye noainom p*(x) cmenens n, oas Axo-
20 BUKOHYEMBCA MAKA PIEHICTID

e(go) {urne}|

- (5) e}

JosEaenna. JIiBy wactumy pisaocti (5) mo-
JTaMO 'y BUTJISITI

> (o) {uwnwe}| =

(5)

V=

0<|r|<n —a
=3 px
o<|r|<n
< Y 9@ (o) e}
0<q<r -

SMIHUBINH MOPSIOK CyMYBaHHS, OJI€P:KUMO

s0<a%> {M(V)V(V)e”"”}

V=«

XY Crp T (@),

q>r, [q|<n
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Orike, TIyKaHUl TOTIHOM (* () Mae Takmii
BUIVIAT!

P(@) = ple) Y o+
rl=n
p>

Y Copl (),

0<|r|<n-1 q=r,|ql<n

Ockimpru p(a) # 01 Y. |oy| > 0, To mo-

Ir|=n
OymoBauuii nosiinom ¢ (x) mae creminb n i ajs
HBOI'O BUKOHYETHCs piBHICTH (5). |

Jlema 2. Hexati A = A(a%) — dudpepen-
YLAAOHUT NOAIHOM 3 KOMNACKCHUMU Koehiyi-
enmamu, o € C° i po(x) = p()e** - Kea-
BINOATHOM, W0 HareHcumsd o A0pa ONepamopa
A, mobmo ¢, € ker A, abo A(LZ)pa(z) = 0.
Todi A(a) = 0 i das dosinvHOi anasimuunol 6
okoni v = O dynkuyii v(v) eukonyemuvcs mo-
mootcnicmd wa R®

v=0

oo () AP0

= w(%) {A(V)W(V)e”“}

JIOBEAEHHA. 300pa3uMO KBa3iMOJTIHOMHMIIA
eJieMeHT siipa oueparopa Ay Buriisi

Pa(T) = 90(%) {er}

[Togiemo Ha ocTaHHIO PIBHICTH JAudepeHtii-
AJIbHIM BHPA30M A(a—i):

V=

V=«

A(2)eior = a(2)s( )|~
o) faon

Ockinbku ¢, € ker A, T0 BUKOHYETBCS TO-
TOXKHiCTH Ha R*:

) {a00}

Toxi nas posissHOrO € R* Mmaemo

o(g) {Avnwey| -

= 0.

V=«

(7)
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RCALCATCES I

0

=v(5)-0=0.
7(8x>

Otrzke, TOTOXKHICTH (6) BCTAHOBJIEHO.

Hosenemo, mo A(a) = 0. Hexait p(z) =

> e, o € C, npuaomy Y || > 0,
o<|r|<n [r|=n
tooro degp(x) = n, n € Zy. Toai 3 TOTOXK-
HocTi (7) oTpuMyemMo

on 3 @) {aw)

0<|r|<n v
- al) (e,
£ 3 elg) {a0e], -

=> o
r|=

Z Cz9e AU~ (a)+
[r|=n

+ Y e (D) {awe)

V=

> CrATT (a)a+

O<q<r,q#r
+ Y a( o) {awe)
0<|r|<n

3 ymoBu Y |¢;| > 0 maemo A(a) =0. A

|r|=n

V=«

3. OcHoBuuii pe3yaptar. lng mijgmHo-
xuan D mpocropy C® posryisaeMo Taki Kiacu
KBa31MOTIHOMIB:

— Kp — ne kJjrac KBa3imoJiiHOMIB BHIJISALY

g9(x) = ZQj(x)eo‘f'“, reR’, meN,
j=1

e a, . . ., Oy, — IOMAPHO Pi3HI KOMILTEKCHI BeK-
topu 3 D i Q1(z),...,Qmn(r) — HeHYIHOBI MO-
JIIHOMHU 3 KOMILIEKCHUMU KoedilieHTamu;

— K¢ ,p — ne Kj1ac KBa3inoiHOMIB BUIVISLLY

m N
ft2) = 3057 Byt a)et 0w, m, N €N,

j=1 =1
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ne Pyi(t,x),..., Pym(t, ) — HeHYIBOBI mOJTiHO- _ g( 9 ){6V~az [Aﬂu)L(i, 1/) To(t,v)—

MM 3MIiHHUX t, T1,...,Ts 3 KOMILIEKCHUMHU KO€- ov dt

dimienramu, B, ..., Sy — momapHO pi3HI KOM- ) (y)L(i V)T (t I/)] } —0
IJIEKCHI YHUCJ/Ia, a MONapHO Pi3HI KOMILJIEKCHI ! dt’ nw v=O
BEKTOPH (1, . .., Qy, HaJIEXKATh 10 D.

[Tokaxemo st (10) BUKOHAHHS mepMIOL
Teopema 1. Hexati M — mmnoorcuna (4) i g(x) ymosm (2):
— HEMPUBLAALHUT 00HOYAEHHUT KEA3INONTHOM

0 0\ oU
3 kaacy Ky euensady A, (—)U(O,x) + A, <—>—(O,x) _
- Ox Ox/ Ot
g(z) = Q(z)e™™, (8) P 9\ fo/0
= a. a0 y Uy +
6 axomy Q(z) = Y. D,z" — noainom n-eo 1<ax> Q<8u>{ (0,2 V)} o
(el 0 0\ [0
D 7 ULEH- — — ] < — =
cmenems (|r\2:n| | >0, n€Zy), koepiuien +A2<a$> Q 3u> { 5 (0, z, V)} B
mu D, axoeo 3a0080avHAIOMY 00HOPIOHY CU- ) 0 .
Cmemy aA2e0PUNHUT PIEHAND: = Q(%) Ay (%) [Aa(v)e ]} -
D,CIAU=D () = 0, o ﬁ ﬁ v _
r>q,oz<:r|<n, " (@) Q(@V) {A2<83:> [Ar()e™] o
r—q € Q(a) 8 .
q€eZ, g <n—1. (9) :Q(a){e [AI(V)AZ(V)_
Todi keasinonirom - AI(V)AQ(V)}} = 0.
Ult,x) = (%){Cb(t,x, V)}‘ = Dynkuist (10) 3a10BOJIBHSE JAPYTY YMOBY
; v=0 (2). Cupasi,
v=a B <a_> U(h, )+ By <a_> S () =
6 AKOMY X 5 3 X
0n) = LT - AT B (5e) Qg ) {ohem)| 4
11
€ HempusiaavHum poss’askom sadaui (1), (2). + BQ(£>Q<£) a—q)(h, x,v) =
1% . L Ox v ot _
asnaru, AKUWO HEHYALOGUL KEa3INoATHOM, 5 v=a
odnounernuli 3a aminnoto x, moomo U(t,x) = —o( 2\ B . (i ah
F(t,x)e**, € pose’askom sadawi (1), (2), mo Q<8y>{ 1) (h, z, y)} V:a+
ti020 moorcna 306pasumu y euzaadi (10), de o oD
g(x) nanesrcumo do Kpr, mae euzand (8) i koe- + Q(%) {B2(V)E(h’xa V)} =
Ppiuienmu D, noainoma Q(x) sadocorvraiomo v
cucmemy (9).
. 0 :
Hoseaennsa. locmammuicms. [lokaxkeMo ciio- = Q<_> {eV ‘”A(y)} =
qaTky, o ¢yukmig (10) 3a710B0IbHSE PIBHSH- o v=a
us (1). BpaxoBytoun KomyTaTuBHIiCTH Onepa- _ 2 " v _
uiit 2, 2 ra 2 maemo Z Dr (81/) {6 A(V)} o

0<|r|<n

L( o 0 ) {g( 0 ){@(t,x,y)}’l/:o} _ = Y D Y et ACD(a) =

ot’ Ox Ov 0<|r|<n  O<q<r

:‘C’(%){L%%){@(t’””}‘yO}: = 3 30 DA () =

0<|r|<n O<q<r
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=™ Y a2t Y D,CIATI(a).

0<|gl<n  r>g, |r|<n

Octanniit BUpa3 JIOpiBHIOBATHME HYJIIO TO/Ii
Ta, JINIIEe TOJi, KOJIU

VgeZilgl<n: > D.CIAU(a)=0.

r>q, [r|<n

BayBaxkumo, dKIo |¢| = n, To r = ¢, a yci
pisrocti D,A(a) = 0 B ocrauwiii cucremi 6y-
ay1b rorokuocramu 0 = 0 g sBeix D,. Kpim
TOI'0, 3a/IUIIAEMO JIUIIE T1 JOJaHKH, JIJId SKUX
A=9(a) # 0, Tobro s r —q € Q(a). Orxe,
OCTAHHIO CHCTEMY MOYKHA 3aIlMCATH y BUIJISJI]
(9).

[Tokazxemo, mo dyukmis (10) € menynabo-
Boro. /Jlng 1mporo oO0uYMCINMO 3HAYEHHS i€l
dyHKIl Ta i1 noxianoi B Touri ¢ = 0:

U0,x) =

= % () {aune)

0<|r|<n

=X o2 {aw)

r|=n

+ Z D”(g%)r {Ag(y)e”'x}

o< |r|<n

= Z D, Z CIz9e* AT (o) +
Ir|=

=n O<q<r

+ 3 o) {0

0<|r|<n

V=

_|_

V=«

V=«

V=«

=" Ay(a) Z D,z"+

[r|=n
R Z D,
|

S CIAT T (a)at+
r|l=n

O<q<r, q#r

= 3 o) {awe

0<|r|<n rea
Amnajtoriano
(0.0 =
== ¥ o(g) {awe] -
0<|r|<n
144

= —e""A(a) Z D,z"—
[r|=n

NS>

CEAY_q)(a)xq—

|r|=n O<q<r,q#r
- 3 o) {awe
0<|r|<n

3 ymoBu Y. |D.| > 0 ozxep:kyemo, Immo
[r|l=n
> D,z" — HerpuBiajbHUil 1OJIIHOM CTeneHs
Ir|=n
n € Z,. Ockinbku |A;(a)]? + [A3(v)]? > 0, 0
HETPUBIATBHIMUI OTHOWIEHHIMH 32 3MIHHOIO T
ksasinorinomamu e U(0,z) a6o % (0,z). Ot-
ke, dyukiis Burisiy (10), sk po3s’a30K 3a/1a-
4i Kot 3 HeHy/JIbOBUME 1IOYATKOBUMU JIAHUMHU
€ HETPUBIAJIBHOIO.

Hosenemo neobzionicmoy. Hexait U(t,z) —
HeTpuBiagbHuil po3s’sa30k 3axadi (1), (2), mo
HaJIezKuThb 10 K¢ cs 1 Mae 3a 3MIHHOIO T OZIHO-
YJIEeHHUI BUTJIAT, TOOTO

Ult,z) = F(t,z)e*®, aecC? (12)
N
ae F(t,z) = Y. B(t,x)et, Pt z),...,
=1
Py (t,z) — nominoMu 3MiHHHX ©,T1,...,Ts 3
KOMILTEKCHEMHI Koedirieatamu, [i,...,0y —

OIapHO pi3Hi KoMmILtekcHi yucaa, N € N.
[Tosuaunmo U(0,z) = gi(z) = ¢1(x)e™?,
20,2) = gax) = pa(w)e™™, ne pr(x) =
F(0,2), a(z) = 2£(0,2). Toai xoua 6 oaun 3
noJsiinoMiB () abo o(T) € HerpuBiaIbHUM.
Kgasinoninom U (t, ) sk €qunuii po3s’si30K 3a-

naui Korri

a-x

L(%, %)U(t,x) —0,
U0.2) = ai(e), 5 (0.0) = aa(e),

MOKHA 3TiIHO 3 AudepeHIiaTbHO-CUMBOIbHAM
MerTozioM [12] 3amucarn y Bursii

+

Ult,z) = g1 (%) {To(t, V)e”’x}

v=0

+ g2 (%) {Tl (¢, I/)e”'x}

v=0

abo
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Ul(t,x)

- i) )

Fe 2 i)

[Tokazkemo, mo dynknio (13) moxHa mo-
natu y Bursasigi (10) 3 gestkum HeTpUBIaThHAM
nostinomoMm (). Hexail ciouarky obuBa 1o-
minomu () Ta @o(x) € merpusiambHUMHU. 3
ymosu | Ay ()] 4 [Az(a)|” # 0 ogepzyenmo, mo
Ai(a) # 0 abo As(a) # 0. Tpumyctumo, 1o
Aq(a) # 0. Bignosiano 10 jgemu 1 s noaino-
Ma @1 (z) icuye noainom @i () Toro x crenems

TaKuil, 110
0 To(t,v) .
U(t,z) = ¢} <$> { ji(y))e H +

ca(2) {rene)

3 Bukonauust s dbyukuii U(t, z) meproi
JBOTOYKOBOI yMOBH (2) 0/1ePXKIMO TOTOXKHICTD

@)+ () {0}

3 ypaxyBaHHAM SKOI Mae€MO

-

e}
o () {m)

Orke, po3B’a30k (12) 3amadi (1), (2) mu mo-

-1

namn y surasai (10), ge Q(x) = —g01241 (x).

[liikomM aHaJOrivHO JAOBOJUTHCS, IO 34
ymoBu As(a) # 0 poss’szox (12) 3amaui (1),
(2) moxua mogaru y sBurssai (10), xe Q(z) =

—1
o ().

PosrigiHeMo Tenep BUMAJIOK, KOTH 1 () =
0, a, orke, @o(x) # 0. Toai po3s’s30Kk 3amaui
(1), (2) moKHA mOgATH Yy BULJISA

Ult,z) = ¢ (%) {T1 (, 1/)6’”}‘

3 BUKOHAHHS MEPIIOi JTBOTOYKOBOI YMOBH
a-x o) :

OJIEPIKYEMO, TIO pa(x)e®® € ker Ay (&) 3Bi-

cu 3rigHo 3 J1eMoio 2 maemo, mo As(a) = 0, a

+

V=

(13)

V=

V=«

0,

(14)
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romy Aj(a) # 0. Toxi dbyukmio (14) moxkua
HoJlaTu y BUIJIsI

Ut,x) = — 4,0’241_1 (%) {@(t,x, V)}‘ ,

OCKLJIBKH 3a JIEMOIO 2 MAa€eMO
_1 a .
At (5, ){ A0 To(t 0] e}
0 A To(t, -
= P2 <—> {—Q(V) 0( V)e }

v A (v)
AnasoriYHuM € JT0BeJeHHS 1 y BUIIAIKY, KO-
m o(x) = 0.
Orxke, j10BeJIeHO, 10 po3B’sa30K (12) 3axa-
ai (1), (2) moxkna nogaru y Burssiai (10), e

Il
e

V=

Q(x) = >, D,z" — nerpusiajbuuii 10aiHOM
0<|r|<n
crenens n € Zy, rooro », |D,| > 0.

[r|=n
3 BukoHaHHsI APYyroi ymoBH (2) st dbyHKIi
(12) omepKuMO TOTOXKHICTD

Q) {200}

3 KOl OJePIKYEMO

Z D,x"Ala) + ...
[r|=n

Il
o

Il
o

JIe . .. O3HAYa€ MOJIIHOM BEKTOP-3MIHHOI X, CTe-
LeHs HUZKYOrO 3a 7. 3BLICH BUILIUBAE, IO
D, A(«) = 0 masg Beix |r| = n, Tobro A(a) =0
i € M. Ile o3nauae, mo kBasinosinom g(x) =
Q(z)e™” nanexuts 10 K. Koedimientu moJri-
HoMa ()(r) 3a/I0BOJILHAIOTH MPH IIBOMY CHCTe-
My (9) (quB. TOBeIeHHS JTIOCTATHOCTI B T€OpeMi

1). n

Saysaxkenusi 1. Sdxwo 00 mHoscuny
Qo) ne nanescamv myavmuindescu r € 75,
ons arxux |r| < k, k € N, mo 6 cucmemi ai-
niGHux anrzebpusnus pishans (9) daa koedi-
uienmie D, |r| < k, noainoma Q(zx) odep-
aotcyemo momoorcnocmt 0 = 0. Tomy yci 32a-
dani Koepiyienmu € dosiavhumu. Jlas noby-
dosu mempusiaavhozo pose’asky 3adaui (1),
(2) 3a dopmyaoto (9) moorcha 63amu 006iAL-
nutl Henyavosul keasinoainom (8), y Arozo

degQ(z) < k — 1.
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SayBaxkeuus 2. Sdxwo M = C*, moob-
mo A(v) = 0, mo pisnanns 6 cucmemi (9)
ona Koediuyienmic noainoma Q(x) 6ydymob mo-
mootcnocmamu 0 = 0, momy dopmyaa (10)
BUBHANAE HEMPUBIANLHT P36 A3Ku 3adayi (1),
(2) 0as dosinvHo20 HEMPUBIAALHOZ0 K6G3INO-
atHoma (8).

4. TIpukaazn. 3uaiitu B obacri (t, ) € R?
poss’ssku U = U(t, ) ABOTOYKOBOT 3a1a4i

O*U o

oz " 2?9_115] +(1- axfaxg)U =0, (19)
(1+ 882>U(0 )+ aU(o z) =0,

(1 + a_xg>U(1 )+ U .2y =0.

V Maemo a(v) = 1, b(v) = 1—vivi, D(v) =

vivy, Ai(v) = 1+V1aA2( ) = Bu(v) =
Bi(v) =1+1v3 s=2h=1v = (v,n),

r = (z1,22), A(v) = e (v} — 1/5) cosh[v 1),

M = {(v1,1n) € C*: v) =0}.

Oynukria (11) ars 3amadi (15), (16) mae Bu-
TS

Y

v)—‘

O(t,z,v) =

= {Cosh[l/11/2t] 2%}6V1$1+V2$2—t.

— v
1
V19

PosrjisineMo i IMHOXKUHU BEKTOPIB, 3 SAKHUX
CKJIQIA€ThCA MHOXKUHA M':

1) v = ax(p) = (£, 1), ne p € C, npuso-
My (b # 01 8 # iy, & [ty — KOPiHb PIBHSIHHSI
cosh[p?] = 0;

2) V= 6(:“) = (N—f,/l): Je p e (Ca IpuaoMy
pF 0L g

3)v=0=(0,0);

) v=s = (=, ).

BukopucroByoun reopemy 1 mobyayemo He-
TpuBiaibai po3s’asku 3agadi (15), (16), mo
BiANOBIIAIOTH ¥ = (4 (1) 3 mepIol miaMHOKH-
HU.

O6uncioemo
0A _
a—yl(ai(u)) = 4+2e 'y cosh[p?] # 0,
OA -
a—w(ai(u)) = —2¢ ' pcosh[’] # 0,

146

TOMY (170)7 <07 1) S Q(O‘:t(:u))'

V34BIIM KBA31110JIIHOM BUIJISLILY

g(xla :UZ) = (DOO + Diox1 + D01x2)ei“$1+ﬂx2,
Doo, D1o, Do1 € C, (17)
ang  koedinientis  Dog, D1, Do1 - 3amucyemo

cucremy ajire6puuHuX piBHsHb (9), dgKa €
OJIHUM PIBHAHHAM BUIJISILY

DOOA(Ozi(u)) + Dy gyAl (Oéi(ﬂ))+

+ Do (aslp)) =0 (18)

3 piBugnns (18) omepxkyemo, mo Dyg, Dy —
JIOBLIBHI cTasi, a Dy = £Dqy. 3a dpopmyioo
(10)

Ult,x) =

0 0
= |iD00 + D10 (8_1/1 + 8_]/2>:| (I)(t,l', V)

v=ax(n)

(Doo, D1o) # O,

3HAXO/IMMO HeTpHUBIaIbHI PO3B’SA3KM  3aJiadl

(15), (16).
Bokpema, po3s’s3kamu 3a1a4i (15), (16) €

Up+(t,z, 1) = ®(t,z,v) =
—
_ e_(1+M2)tiuz1+ux2
od 09
Up(t,z, pn) = (— + —) =

e~ () tkpa -y {—2ut + pxy + pxs} .

BayBaxkumo, mo po3s's3kun Uiy (,x, p)
MOYXKHA 3HAWTH ILIAXOM JIudepeHniioBaHHd
po3B’sa3kiB Uy (t, x, 1) 32 mapaMeTpoM f, a ca-
Me

0
8—IUU0:|:(t, Z, ,u)

Amnanorigno, inni poss’szku 3amadi (15),
(16), mo BignoBigaTh v = ay(p@), MOKHA
OTPUMYBATHU 3a (POPMYJIOI0

Ul:l:(ta Z, /J“) =

Uk:l:(ta €, M) =
ak

_ o~ (LHp?)tkpzy+pzs
= ,
o

k e N\{1}.
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Buaiigemo Temep po3p’s3ku 3agadi (15),

(16), mo BiauosigawTs v = B(1) 3 Apyroi wmij-
muokunu M. Obuncioemo

OA 4

gy (Bw) =e™ (% - /J")usinh[/ﬁ] #0,
OA LN
—8V2 (5(#)) =e (/ﬂ — ) p sinh[pZ] # 0.

Maewmo (1,0), (0,1) € Q(B(n)). Posrasinemo

KBA3IMOJIHOM BUTJISITY

2
(Doo + D11 + Do1132)6%*$1+mv27
Do, D1o, Do1 € C,

g<x17x2) =

JUISE KOeDIIIEHTIB SIKOTO OJIEPKYEMO CHCTEMY
piBHSAHD (O/HE DIBHSIHHS):

0A 0A

Dloa—yl(ﬁ( )) Dma (B(N)) =0. (19)

)
3 piBusinns (19) omepxkyemo, mo Doy, Do —
2
NOBLILHI cTadi, a Dy = —%Dm- 3rizHo 3 Teo-
pemoro 1 Herpusiagbhi po3s’s3ku 3amadi (15),
(16) 3raxommmo 3a GopMyI0I0

U@Jﬂ:[Dm+

—i —l—i)}@(t,x,y)

Dor( -
+ 01 2 81/1 8y2

v=P()’
(Doo, Do1) # O.

Bokpema, HeTpUBIATHLHUME PO3B’I3KaAMU 32~
nadi (15), (16) e Taki dyHKmil:

v=PB(p)
2
— & s1nh[ ]} e n TITHETL
w2

Uﬂ(tv z, M) = (I)(ta z, V)

:{mﬁ[ﬂ

Up(t,z, p) =
f 0 0
< M_a_ + 6—V2>(I)<t,l’, I/) — =
2 2
{( - —:)31 + :1:2> cosh[p?t] — (%—

2
_ Iu_;( U;xl + ZE2>> Sinh[ﬂzt]}e%m-ﬂwz—t‘
A"
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3HOBY JIETKO MEPEBIpUTH, IO

0
_UO(t7 Z, M)

Ul(t,flf,,u) = alu

BayBaKuM0O, M0 IHIN PO3B'SI3KU  3ajadi
(15), (16), mo BianosBinatoTs v = (1), MoxKHA
myKaTn 3a GopmyIo0

oF )
Uk(t, o, p) = a—uk{<005h[u*t]—
ILL* xﬁ—uzg—t
2 ~ sinh[uft ]> }, k e N\{1}.

Posrnsgnemo  mobyjioBy — HeTpUBIaJIbLHUX
po3B’a3kiB 3amadi (15), (16) 3a BekTOpOM
v = O 3 Tperbol HiMHOXKUHU, IPHIOMY
1106YI0BY BUKOHAEMO 3a JIOIIOMOTOIO MOJIHOMA

TPETHLOTO CTeNeHs
E : ijxle

lk+j|<3

SCl,.fL’Q

OckuIbKH yCi TOXiZHI 10 TPEThOro MOPSsiI-
Ky BKauHO Big A(v) mpu v = O gopis-

£2(0) =

), TO 7151 cTaInX Koedi-

HIOIOTh HYyJIeBl (32 BUKJIIOYEHHSIM

-1 9°A _ -1
2e s 8_1/22(0) = —2e
nientis Dy, . . ., Doz OTpPUMYEMO TaKy CUCTEMY
aJIFe6pI/I‘{HI/IX DIBHSIHB:

9’A 0’A
DQOC(;)(?) 8 5 (O) + DOQC((g:g))a_y%(O) =0,
0? A 9’A
S D3OC(§8) 8 2 (O) + Dl?C((ll,’g)) aV% (O> 0,
0? A 0’°A
D Clon) 0) + DosCUN==(0) =0,
21%(21) 82( ) 03 (03)8V22< )

3BiAKN ofiep:KyeMo Doy = Dygg, Do = 3D3,
Doy = 3Dg3, a (Dooy Doy, D11, Doz, D3, Dos) #
O. 3a teopemoro 1 3HAXOUMO TaKi HEHYJIBOBI
po3s’s3ku 3aga4i (15), (16):

Uw(t,z) = ®(t,2,0) = e,
Upo(t,x) = g—i - =z,
Uoi(t,x) = g—i . =z,
Upn(t,z) = 05123)1/2 . = 1 T9€ ",

2016. — T. 4, N 5—4. 147



Uso(t, x) (t,z,v) =
)= (2 2 otten|
= (—2t+x1+x2) -t
3 3
U30<t $>: (a 8V18V2) (t,.T,V) V:O:
= ( — 6try + 28 + 3x1$2)e_t,
3 o3
Uog(t, iL') = (381/128U2 + a—yg)@(t,.’ﬁ, V) . =

= ( — 6tay + 73 + SIfo)e_t.

Baysazxkumo, mo Uy(t,z) = Upx(t,z,0),
OJIHAK, pemTa 3Haiiaennx poss’a3kis Ug(t, x),
U01 (t, l‘), Ull(t, I), Ugo(t, J]), Ugo(t, l’), Ugg(t, ZL’)
He MoxkHa orpumaru 3 Ups (¢, z, (1) masxom J1u-
depennitoBanns 3a gy Toumi p = 0.

Posriisnemo napeinri derBepruii BUIAJIOK,
Ko/ Y+ = (s, fs ). OGuUCIIOEMO

0A 0A

A(yz) = a—yl(%) = 5_V2(7i) =0,
0?A _ )
W(%) = de™ pd sinh[pZ] # 0,
1
0?A _ )
Do, (v+) = Fe ' pZ sinh[pf] # 0;
02A

—— (1) = —4e” ' pZ sinh[p2] # 0.
ovj

Maemo (2,0), (1, 1), (0,2) € Q(v4). [ToGynay-
eMo Herpusianbui po3s’szku 3a1a4i (15), (16)
3a JIOTIOMOTOI0 KBA31MOJIHOMAa BUTJISITY

g(xq, 29) = (Doo + Digx1 + D1y + Dy +

2\ tpuszitpsz
+D11$1$2+D02£L‘2>6 P TLT 2

st cranux Dy, . .., Dgg 3anmmniemo cucre-
My aareOpuaHuX piBHSHB (9), sika Gyje ogHIM
piBHAHHAM (JUB. 3ayBayKeHHs 1):

0*A

[OaTAN
Doy—— 02 ~(72() + D11

8V16y2

+D028 02 (72(p) =0

(v (p))+

abo
4Dsy F D11 — 4Dgy = 0,
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3BiKH  omepxyemo, 1o Do, Dig, Do,
Doy, Dy —  jgoBuUmbHI  cTasi, IpUYO-
My (D()Ou Do, Do, Do, D02) + O, a

D11 = :]:4(D20 - Dgg). Bi,H,HOBi,ZLHO 10 Te-
opemu 1 3HAXOJMMO HETPHUBIAJIbHI PO3B’A3KH
3azadi (15), (16):

Uno+(t, 7) = O(t, 17»71) =
= {cosh[p2t] — sinh[u?t [}e
—(1+p2)ttpe w1+ _

tpszitpar2—t
=€

Jk Gaunmo UOO:t (t, ZL‘) =
TOr0, OOUHCIIOEMO

UO:I: (tv z, H’*) Kle

0o

Uyor(t,z) = o
1

= { (:vl ¥ u*t) e el

V=1+

:F i Slnh[/,LQt] }6:|:;U‘*1131+,U¢*$2—t’
m

—{ (e

v="4

0P

Un+(t,xz) = oA

_ /,L*t) efluzt_i_

+ 1 sinh[p?t] }ei“*xlﬂ‘*“_t.
*

BayBaxkumo 3HOBY, mo GyHKIl Uigx(t, ),
Uo1+(t,z) e moxkna orpumaru 3 Upy(t,x, 1)
ta Up(t, x, i) mwasgxom audbepeHnitoBants 3a [
y TO4mi f = W.. KpiMm TOro, 3a Teopemoio 1
3HAXOIUMO 1HII HeTPUBIATBHI PO3B’A3KH 3a/1a-
ai (15), (16) 3a dopmyJioro

0? 02
U(t, .Z') = [DQOa + 4<D20 D02> ay18y2+
2
Dy—=|®
+ Doo 8V22] (t,z,v) .

Ou4eBuHO, MO OKPEMUME PO3B’sI3KaMHu 3a-

gadi (15), (16) €
Ugo:t(t,x> =

= <aajfi4

Unax(t,z) =

~ (54

BokpeMma,

82

82
+ a—yg)ib(t, z,v)

81/1 (9y2

V="t
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Uso+(t,x) = { < —t+ai(r F pst)E

1
i4(x1$,u*t)x2+5,u*t(g*t——$x1)> cosh[p?t]+
s
1
+ (5(951 F st st + (st — M_ Fa)(zy £dx)+

1
+ 2+ —)) Sinh[uit]}ei“*m“*“*t.
,u* :u*

BayBazKumo 3HOBY, 1110 po3B’s3ku Usoy (t, )
ta Upes (f, ) HE MOKHA OTPUMATH 3 PO3B A3KY
Up+(t,x, 1) 3a monomororo audepeHIiroBaHHs
3 4 Y TOUI b = [y A

5. BucuoBkmu. Y crarTi cchopMy1b0BaHO Ta
JIOBEJIEHO TeopeMmy, 1o J1a€ HeoOXimHiI Ta mdoc-
TaTHI yMOBH ICHYBaHH$ HeTPHUBIAJbHUX KBa3i-
HOJIIHOMHUX PO3B’S3KiB OJIHOPIIHOIO PiBHSH-
H¢ 13 YaCTHHHUMU TOXITHUMU JIPYTOTO TOPSI-
Ky 3a 9acOM Ta 3arajioM HECKiHYeHHOT'O I0-
PAJIKY 3a MPOCTOPOBAMHU 3MIHHUMHU 31 CTAJIH-
MH KOMILTEKCHUMH KoediIlieHTaMu, 10 3a/10-
BOJIbHSIOTH OJHOPIIHI JIOKAJIbHI JIBOTOYKOBI 3a
qacoM ymoBHu. JloBeseHo, MO Taki po3B’a3KH
3a/la4i iICHYIOTD, SKIIIO MHOXKMHA, HYJIIB Xapak-
TEPUCTUYHOIO BUBHAUYHKMKA 33124l HE € TIOPOXK-
HBOIO. 3alPOIOHOBAHO (OPMYJIHN I T00Y/10-
B HETPUBIAJIHLHUX PO3B’43KIiB 3a/a4i, AKi 3ac-
TOCOBAHO JI0 KOHKPETHOTO MPUKJIAJLY.
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