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3. M. Hurpebuu (Hamionanbuuii yuisepcurer ,JIbBiBcbKa mosiTexHika”)

ITPO PO3B’A3KMU 3AJAYI AIPIXJIE ¥V IITAPI JJI4d PIBHAHHA
I3 HACTUHHUMMU ITIOXIIHVMUN APYI'OI'O IIOPAJKY 3A
YACOM

We investigate the set of solutions of Dirichlet problem in the layer for homogeneous partial differ-
ential equation with s+ 1 variables of second order in one (time) variable, in which the homogeneous
boundary conditions are given, and generally infinite order in other s (spatial) variables with con-
stant coeflicients. We establish the sufficient conditions of existence of nontrivial solutions of
Dirichlet problem in the class of quasi-polynomials and propose the differential-symbol method of
construction of such solutions.

Hocmimkeno MHOXKHHY po3B’a3kiB 3amadi [lipixme y mapi mma ogmopiznoro maudepeHniaabHOTo
DIBHSIHHS 13 YACTMHHUMY TOXIAHUMHA 3 § + 1 3MIHHUMHU APYroro NOPSIKY 3a OAHIEH (9acoBOIO)
3MIHHOI0, 33 SKOI0 33aJaHO OTHOPiIAHI KpaitoBi yMOBH, Ta 3arajoM HECKiHYEHHOTO TOPSIKY 3a
immuMu s (ompocropoBuMu) 3MIHHMME 31 cranuMu Koedinjienramu. Beranosiaeno gocrarhi ymoBu
icHyBaHHS HETPHBIAILHUX PO3B’A3KiB 33madi [lipixie y Kjaci KBa3imoaiHOMIB Ta 3aIpOIOHOBAHO
nudepeHITianbHO-CHMBOIBHIA MeTO IX o6y I0BH.

Beryn. 3amadi 3 maHuMu Ha BCiif rpaHuIi o6/1acTi, 30KpemMa CMyTd 49H IIapy,
Jiist rinepbosiiuHuX jiudepeniiajbHUX PIBHIHD 13 YACTUHHUMU MOXIJITHUMU € HEKOPe-
KTHUMH Kpaifoumu 3agadamu |1-5]. [Ipukiaamom takoi 3azadqi € 3amada ipixie y
CcMY31 /I PIBHAHHSA KOJUBAHb CTPYHH

——a7}U(t,x):O,a€R\{0},xGR,tG(O,h),h>(), 1)
U0,2) = p1(x), U(h, ) = pao(z), x€R.

HekopekTHicTb 3a1a4i (1) 3yMOBIIOETHCS HACAMIIEPE], TUM, IO sIPO TIiET 3a1a4i,
TOOTO MHOXKMHA HETPHUBIaJIbLHUX PO3B’S3KiB Bi/IIOBIIHOT OJHOPI/HOT 3a/1a4l
0? , 0
@—a@ U(t,l‘):O, U(O,:E):U(h,x):(), (2)
He € TOPOKHBOW. HeTpusiasibuumu po3s’s3kamu 3ajaa4i (2) €, Hanpukaa, HyHKIHT
BUTVISTY

U(t,z) = p(x + at) — p(x — at), (3)

ne ¢(x) — noBlibHa aBiui HenepepsHO JAudepentiiiopaa Ha R nepiojuana GyHKIisA
3 nepiogom 1" = 2ah.

OTxke, aKTyaJIbHUMHE € IUTaHHS JTOCTIIZKeHHA O3B’ a3KiB 3a1a4i /ipixJie y mapi
3 OJIHOPITHIMU KpPalOBUME YMOBaAMU 3a 9acOM Ha TPAHUIIL MAPY I8 OTHOPITHOTO
JibepeniiaIbHOrO PIBHAHHS 13 YaCTUHHUMU HMOXIJIHUMU JIPYrOro IOPSJIKY 3a 4a-
COM Ta 3arajoM HeCKiHYeHHOTO MOPSJIKY 3a TPOCTOPOBUMH 3MIHHUMH 31 CTAJIUMU
KoedilieHTamMu, sKe sik YaCTKOBUI BUIMAI0K MICTUTH XBUJILOBE PIBHSHHS, PIBHSIHHS
Kneitna-l'opmona-®oka, Tenerpadne piBHAHHS, piBHSHHS Jlammaca, Teopil npyzx-
HOCTI Ta iHIm. Y BHMAJKY iCHyBaHHS HETPHUBIATBHUX PO3B’SI3KiB OJTHOPITHOI 3adati
JUIst IX 1100y I0BH BUKOPUCTAEMO JepeHIiaibHO-CUMBOJIBHII MeTos |6, 7| po3s’si-
3yBaHHS 3314 JIJIsd PIBHAHDb 13 YACTHHHUMH TMOXITHUMHA, IO JIOMYCKAIOThH BiJIOKPEM-
JIEHHS 3MIHHUX.
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114 3. M. Hurpebuu

1. ®opmysroBaHHg 33a4i. MeToro JaHOl CTAaTTi € JOC/IiZKeHHS Y IIapi
Lys={(t,z): te(0,h), xR}, h>0, seN\{1},

muOKuHK po3B’sa3kis U = U(t, x) 3anaui Hipixie

8 8 82 0\ oU 0

U, z) =U(h, z) =0, (5)

ne a(0/0x), b(0/0x) — nudepernianbi BUpa3u 31 cragaumu KoedimieHTaMu, CHM-
BOJIAMU SIKUX € JIOBLIBHI it dbyukuii a = a(v), b = b(v).

Baysaxkenns 1. Hezati cumeonom dudepenyiasvnozo eupasy b(0/0x) e vinra
pynruia b(v) = S bk, de by € C, v = (vy,...,v,), k = (k1,..., k), VF =

keZ?

it vk kL kg € Zy = NU{0}. Todi diro eupasy b(0/0x) na U posymiemo

maxk:
orU

< ) Zbk )

8x .. Oxhs

keZs

de |k| = ki+...+ks, ananozivuno posymiemo diro a (0/0x) na OU JOt. ITid poss’saskom

sadaui (4), (5) posymiemo winy dynxuio U = 5 ugthoa® k = (ko, k), u; € C,
kez™

aminnuz t i x, axa 3adosonvnac pishanna (4) ma ymosu Jipizae (5).

Oyukuia U(t, ) = 0 € TpusiaabauM po3s’s3koM 3ajaqi (4), (5). BeranoBumo
YMOBH iCHYBaHHsI JIHIIE [[OTO PO3B’si3Ky 3ajad4i (4), (5), a TaKOXK y NPOTHIEZKHOMY
BHUIIAKY BKaxKeMo ejeMeHTH siapa 3agadi (4), (5) i, mo BaKauBO, HOOYILyEMO Iii
eJIEeMEHTH Ha OCHOBI JupepeHIiaabHO-CUMBOJIBLHOIO METO/LY B IBHOMY BUIJISI.

2. OcHoBHi pe3yabraTtu. PosrigHemo 3pudaiine gudepenniaibHe piBHAHHS

L(%,y) T(tv) = (j—;+2@< )CZM( )) T(v) =0, veC, (6

sKe OyIyeThCs 3a piBHAHHIM (4).

Hexait p, Ta p, — creneni noainomis ¢ = a(v) ta b = b(v) 3a cyKynHICTIO 3MIHHEX,
SIKIO K a He € MOJIHOMOM, TO P, = 00, aHAJOTIYHO A (byHKIIIT b.

Enementu Ty(t, v), Ti(t, v) mopmanbnol y Touni ¢t = 0 dbyngaMeHTANBLHOT CUCTE-
Mu po3B’sa3KiB piBusinus (6) € KBazinosinoMamu 3a t i MAOTh BT

To(t, v) = e—aW)t a(y)sh [t = } L ¢h [t ] 7

Y

o [P0
Ti(t,v)=e ()W

ne D(v) = a*(v) —b(v), upuuomy 4D(v) — puckpuminant nojinoma L( -, v). Ockiib-
K 3a npunymenasay a(v), b(v) — uini dbyskiii, To 3a Teopemoro [Tyankape [8, c. 59|
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dbyuxmii To(t, v), Ti(t, v) € Takox nimumu GYHKIISIMI CTOCOBHO BEKTOP-IIapaMeTpa
v. Bokpema, aKmo vy — myab dynxmi D(v), to To(t, vy) = e 0 La(yy)t + 1},
Ti(t, vp) = te~*™)t Hanani pazsmsum Gyje 1me if HOPSIOK P 33 CYKyHHICTIO 3MiH-
HUX IJINX CTOCOBHO BeKTOp-mapamerpa v dyunkmiit To(t, v), Ti(t, v), axuii Busna-
qaeThest |9, ¢. 83| 3a dopmynow p = max {pa, pp/2}. Axmo a(v), b(v) — moainomu,
TO p < 00, 1 p = 00, gkio a(v) abo b(v) He € MOJIHOMOM.

Bignosigno 10 qudepeHiaibHO-CUMBOJIBLHOTO MeToay |7, ¢. 106], 3amumemo ci-
M0 dbopMaNTbHUX pPO3B's3KiB piBHsHHS (4), TOOTO ciM'10 DOPMATBLHUX PsIIiB, SKi
33/I0BOJILHSIOTH (4):

Ut, z) = (%) {TH(t, v)e""}

0 (5p) e

(1)

v=0

v=

nev-xr =umr+ ...+ sz, O=(0,...,0), ¢(0/0v), ¥ (0/0v) —nudepenniaibhi
BUDA3W 3 IMUIMMH CHMBOJAMH, SKi mijgdoupaemo Tak, mob pisaicts (7) BU3HAYasA
po3B’a30K 3a1a4i (4), (5).

Cnouarky 3a/10BobHAEMO Tepiry yMoBy (5). Ockinbku s Beix v € C* Buko-
HytoTbes pisraocti Tp(0, v) =11 71(0, v) =0, 0

= p(x) = 0.
v=0

00.2) = o (5 ) 1)

Orzke, po3s’s3ku piBHsanns (4), mo cupasukyors ymony U(0, z) = 0, 3a dbop-
MyJ1010 (7) MAIOTh BHIJISL]

9 sh |tv/D0)|

Ult, 2) = (5) e—a<”>t+”'xw : (8)

v=

Bagososbusioun apyry ymosy U(h, ) = 0, ogepxkyemo pinsg sBubopy dyHkmil ¢

TOTOXKHICTH
(2 [t 7]

ov

D(v)

Il
e

9)

Posrngnemo nHacTymHi BUTIAIKH.
2.1. Bunagok D(v) = D = const. Toai b(v) = a*(v) — D, pisusuna (4) mae

BHLJISL]
ot Ox
a TOTOXKHICTH (9) € TakoIo:

% y ( % ) [emewve)

ko Bukonyerscs nepismicrs hyv/D # wki (2 = —1) ans seix k € Z\{0},
T06TO sh [h\/ﬁ} /V'D # 0, To onepryenmo ¢ (0/0v) { e~ e @htvel | o = 0. Oynkmis

V(t,xz) = 9 (0/0v) {e*“(”)t*”"’f}‘yzo ¢ posr’sa3kom 3amadi Ko st ogHOpigHOTO

2

U = DU,

Il
e

(10)

v=0
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116 3. M. Hurpebuu

piBasiang 0V /0t 4+ a (0/0x) V = 0 3 ognopigaoo nogarkoBoo ymosoio V (h,z) = 0,
TOMY 3aBJIKH €THHOCTI po3B’a3Ky 3amaui Komri maemo, mo V (t, z) = 0 B mapi Ly, .
Bokpema upu t = 0 maemo V(0,2) = ¢ (9/0v){e""}|,_o = ¥(x) = 0. Orxe, B
1bOMY BHNAJIKY 3a Hopmy/0t0 (8) oepKyeMo Jmie TpuBiaabHuii po3B’ 30K 3a1a4i
(4), (5).

dximo xk a1 gaKoroch £ € N BUKOHYETbCS PiBHICTD

WD = + ki, (11)

To sh [h\/ D} = 0, Toroxuicts (10) cupaBaKyeThes i bopMaIbHi PO3B I3KHM 331241

(4), (5) mators BurIs (8), a came

Uk(t, z) = w v (ﬁ) {e—a(u)t-‘ru-:v}

Tk 7k 5 , keN. (12)

v=0

Posp’sa3ku (12) 6ymyth dbakTuaaumu po3s’s3kamu 3a1aqi (4), (5) 3a ymoBu j10-
BLIBHOT 11101 (ByHKIIT ¢(2), MOPAI0K ¢ 3a CyKYNHICTIO 3MIHHUX KO Ma€ Taki obme-
ennst [10]:

1) ¢ =1, sxmo a(v) He € MOTIHOMOM;

2) ¢ < pa/(Pa— 1), axmo 1 < p, < 00;

3) g € R, axmo p, < 1.

Bokpema, axio a(v) — miwiitna Gynknis, To6ro a(v) = A-v+ B, e A € C* i
B € C, to 3 dpopmyan (12) oxepkyemo
U(t, ) = w{&@b (x —At), keN. (13)

Y dopwmyri (13) memae oneparii gudepennitoBants, ToMy 3a GYHKIHO ¢ 10C-
TaTHKO B3STH JIOBLIBHY (DYHKIIIO, sska Mae Ha R® HermepepBHi yacTWHHI MOXiIHI 10
JIPYTOro mopsifiky BKJIOUHO. fKimo ¢ — kBasinoainom, o Uk(t, z), k € N, € Takoxk
KBa3iMOJTIHOMAMI.

Orke, y BHIAJAKY CTajgoro auckpuminanrta sagada (4), (5) mae rpusiajabuuii
PO3B’I30K JiIst BCix D # — (Wk/h)2 , k € N, abo Mae HeCKiHUEHHOBUMIpPHE si/IPO, IO
BH3HAYAETHCS LI0K0 (DYHKIEIO 1151 39UCIeHHoT KimbkocTi 3uauens D = — (1k/h)?,
k e N.

IMpukmaan 2.1. Poss’szarn 3anauy [lipixae y mapi Ly, = {(t,z) € R3: t €
(0,7), z = (z1,22) € R?}

P00 0N (D DY,
ot? ot \0xy Oxs or; Oz

U(O, xy, LIZ'Q) = U(ﬂ', Ty, LCQ) =0.

U(t,l’1,$2> - Oa (14)

v JTaua 3aja4a € 3ajgaueio (4), (5), y akiit a(v) = vy + vy, b(v) = (11 +12)* + 1,
h=m, D(v) =D = —1. Ymona (11) Bukonyerncs st k = 1. Po3s’si30k 3a1a4i (14)
3a dbopmynoo (13) mae BULIAL

U(t, w1, x0) = (21 — ¢, 22 — 1) sint,

ne 1) — noBiabHa dyHKIid, mo Maec Ha R? HemepepBHi 9acTHHHI MOXigHI 10 APyTOrO
MOPSIAIKY BKJIOYHO. S11po 3a1aqi (14) € meckindeHHOBEMIpHEM. A
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Ilpuknan 2.2. Po3p’a3atu 3aga4y /lipixiie a1 61KaIopuIHOTO piBHAHHS B IIapi
Ll s

P 2
{a —a’A ] U(t,z) =0, ae€ R\{0},
U, z)=U(1, z) =0,

e Ay = 0%/0z% + - -+ + 0?/0x? — s-umipnuit oneparop Jlamnaca.

v Maevo a(v) = —a?|[u] 2, b(v) = all[w][t, ]2 = 2+ .. +2, [Vt = (] PP,
h =1, D(v) = D = 0. Orxke, 3a1a4a Ma€ JUIIe HyJIb0BUII PO3B'A30K, TOOTO AP0
3a/1a4i TpUBiaJabHE. A

2.2. Bunagok D(v) # const. PosrissHeMo MHOXKHHY

sh |hy/D(V]] )

M=qvelC nl) = 50

: (15)

dKa € 00’€IHaHHAIM 3a HATYPAJbHUM MMapaMeTpoM k MHOXKUH HYJIB IMIHX (DYHKITIH
Dy(v) = h?D(v) + k*r2.

s oo € M OyneMo po3riisjiaTu MHOXKUHU MYJIbTUIHJIEKCIB:

() = {w € 75 : (%) n(v) ) £ ()} :
Qa)={0eZ: B>w, we (o)}, (16)
Ua) = Zi\ﬂ(a%

Jle W > w O3HaJae, 1o Wy = wk, k= 1,2,.

Teopema 1. Jrxuwpo w € Q(a), mo (ﬁynmgm

U(t,z) = (%)w {Ta(t,v)e”"}

e nempusiarvrum po3e’azkom sadaui (4), (5), mobmo nanrescums do adpa 3adaui.

(17)

V=

Hosedenns. Toii dakt, mo dyukuis (17) € po3s’a3koMm piBHsaHHS (4) BUILIH-
Bae 3 dbopmyau (7) mus uinol dyuxuii ¥(rv) = v¥. Ymosa U(0,2) = 0, oueBu-
HO, BUKOHYEThCs. [l0KazKeMO BUKOHAHHsS APYroi ymoBu (5), i MBOrO MO3HAYUMO

n(v) = e *®hy(v). OGuncoemo

= e*7 ﬁ—l—x w~ = %7 Z Cdxea i qﬁ(a).
Oa Oa

O<g<w

VY BumeBkazanux piBnocrsax Cd = m, q! = H q!

Ockinbku w € Q(a), To s gosinbHOTO ¢ € Z5 TaKoro, o ¢ < W, BUKOHYIOThCS
pisuocri (0/0v) n(v)|,_, = 01a (0/0v)!n(v)|,_, = 0. Orxe, 10Be1eHO BUKOHAHHS
apyroi ymosu (5).

Herpusianbuicts Gynknii (17) summsae 3 Toro, mo U /Ot = 2% # 0. Teo-
peMy JI0BeJeHO. =0
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118 3. M. Hurpebuu

3. Ilpukaaamn.
IIpuknazn 3.1. Poss’asaru 3agady [lipixse B mapi L o

82 83
— 4 e
{82&2 81503:18352
U(0,x1,29) = U(m,x1,22) = 0.

+ 4:| U(tv Ty, 1'2) = Oa

Vv [ng panol 3agadi Mmaemo a(v) = vvy, b(v) =4, h =,

sh [m/ufzj% — 4] B sh |:7T\/I/121/22 — 4]

V)= , v)=e
n(v) 1 n(v) T

Muoxxuna M HabyBae BHIJISLY
M={veC®: vjyj—4=-k* keN}

i, oueBnaHO, MicTuTh BekTop @ = (0,0) mpm k = 2. Jlerko nepesipuTu, mo st HHOTo
BeKkTOpa 10 MHOKIHN (@) HATeKaTh yci MysabTuingekcn r € Z3, auas skux |r| < 2.
3a Teopemoro 1 3HAXOTMMO Taki po3B’s3ku 3amadi (18):

sh [t viv: — 4] sin ot
U(t, Zy, :Ij'2) = ey'mfl’lVQt _ 111 ’
viv2 —4 2
(0,0)
[ 72 4
) sh |t\/viv; — 4 09
Ut,x1,T0) = — { eVt & | — sin ’
8V1 1/121/22 —4 2
(0,0)
[ 52 A
4 shijtyviv, —4 sin 2t
Ut,x,29) = — { eVt~ J — 2, ’
(9y2 V12V22 _ 4 2
(0,0)
2 sh -t V22 — 4- _
U(t,z1,22) = 8— g Lo L— 12 J _ %Sln 2t
) ) ay% V%VQQ —4 2 )
(0,0)
2 Sh |:t V2V2 _ 4:| )
U(t,th) = 0 el T vivat 172 _ (xle B )sm2t7
8V18y2 V12V22 —4 9
(0,0)
2 sh [t 22 _ 4] _
Ul(t, 1, 12) = 8_2 oV T—vivat 172 g2 sin 2t'
I vivs — 4 2
(0,0)

Posriisinemo npukJiaj 3aaa4i [lipixJie jijist piBHSAHHS, Y SKOMY BUKOPUCTOBYIOTHCS
Jnuepenmiaabai BUPpa3u HECKIHYEHHOTO TOPSIJIKY.

IIpuknan 3.2. Poss’asaru 3agady ipixae B mapi Lo ana nudepenniaabHo-
GYHKITIOHATBHOTO PiBHAHHS

aZU(t,[L'l,ZL‘Q)
ot?
U(O,ZL‘l,[Eg) = U(l,l’l,l‘g) =0.

=U(t,z1+ 1,29 — 1) — (7T2 + VU (t, x1, x2), (19)
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V Jludepentiagabao-QyHKITIOHATbHE PIBHIHHS IIOJAMO Y BULVISIT
O _ odti 1| U ) =0

5 —edn e 4t 4 ,T1,Ta) = 0.

o 1, T2

Toni (19) € 3amauero (4), (5), y axiit a(v) =0, b(v) = —e"1 ™2 + 72 + 1,

shy/eni—2 — 2 — 1

Ve — g2 —1

M:{VE(CQ: e — g2 1 = —n?k?, kEN}.

Dv)=e""—n* =1, n(n, n) =17, r)=

)

o muoxkunu M nanexurs Bekrop (0,0) npu k = 1. 3a reopemoro 1 3uaxogaumo
HeTpuBiaJbHUiT PO3B’a30K 3a1a4i (19):

,sh [75\/6”1—”2 — 72— lJ }

_ sin[rt] |

Ve — g2 — 1 ™

U(t,z1,x9) = {e”

(0,0)

IIpuknazn 3.3. Po3p’azaru 3anaqay [lipixie B mapi L, o 114 pIBHAHHSA KOTHBAaHb
MeMOpaHI

82
|:_ - A2:| U(ta $1,.CC2) = 07

o2 (20)
U(O,Il,l'g): U(?T,l'l,.CEQ) =0.
v Jlna ganoi maemo a(v) = 0, b(v) = —||v|]}, h =T,

n(w) =) =shlx|lll/Ilv], M ={veC® [v|*=-k" keN}.

Jo muoxkuuu M Hajexxkuth, Hanpukiaji, Bekrop (i,0). Brakemo Herpusiaib-
Hi po3B’s3ku 3aa4i (20), MO BiAMOBIAAIOTH MBOMY BEKTOPY. JAIlUIIEMO MHOKHUHH
Oy, Q, Q nng (4,0), Busnadeni dopmynamu (16). Obuncar0emo:

n(,0) =0,

g = { T g s el | =i
(1,0 = {2t 2o e} =
aa_’j%n@l’yﬂ (1,0):{_ﬁCh il ‘7|TVV|1|+ 7T(||V||2_||2VV|12’31€h [W”VH]} (z’,o):_27T7

2
%@ngﬂyh v2) o =0,
LA g (7

Otxke, cepeJi MyJIbTUIHIEKCIB 1 € Zi, g axux |r| < 2, 10 MHOXKHHH ()] HaJe-
*karb Myabruingekcu (1,0), (2,0), (0,2). Toxi maemo

Q= {(LO)’ (270)7 (072)7 (1’1)}7 Q= {<O’ 0)7 (071)}'

Hayxk. Bicuuk Yxkropon yu-ty, 2013, Bun. 24 , N 2



120 3. M. Hurpebuu

3HaxoauMo HeTpuBiaibHi po3s’sa3ku 3ama4i (20) BigmosigHO 10 Teopemu 1:

]

1r1

sh [ti] = "' sint,

(i,0) t
0 sh [t||v

U<t7 x17x2) == 6_1/2 {ell'rM}

(4,0)

3a paxyHOK cuMeTpii 3MiHHUX T Ta To y PiBHsHHI Ta ymoBax lipixje 3amurmemo
me po3B’si3ku 3aa4i (20), mo BianosizawoTs Myabrringexcy (0,7):

U(t,z1,x9) = {e

= x5 sint.

U(t, 1, 79) = €2 sint,

U(t,z1,x9) = x1 € sint.

BayBakuMo, 10 IMijIXi/i BUKOPUCTAHHS Teopemu 1 Jijisi 3HAXO/2KEHHsI HETPUBIi-
aJIbHUX PO3B’s3KiB 3aza4i (20) nokasano Junie Ha npukaaji Bekropa (i,0), ojHax,
JIETKO TTPOBECTU aHAJIOTIYHI OOYUCIEHHS JIJIsT OJHOMAPAMETPUIHUX 3JIYeHHUX MHO-
xkuH Bekropis (ki,0) Ta (0, ki), ne k € N. Bokpema, 1jisi oHOMAPAMETPUIHOL CiM'T
(ki,0), k € N, xopenis pisuanb ||v||* = —k? Big poss’askis 3aga4i (20) BuraamLy

Ui(t, z1, 29) = €™ sin kt,

Ui(t,z1,x9) = 9 e gin kt

3a JI0MOMOT010 i epeHIiaabHO-CHMBOJIBLHOTO MeToy [7| MOKHA OTprMaTH PO3B’si3-
KI 337a91 Y BUTISII:

U(t,z1,29) = p(x1 +1t) — p(z1 — 1),

U(t,z1,22) = 22 {p(w1 + 1) — (w1 — 1)},

ne p(r) — nosinbua aBivi HenepepsHO Mudepenniiiona na R nepiognuna dyuxiis
3 nepiogom T' = 27, To6To ¢ € Cs, .

Amnanoriuno 3a omnonapamerpuunoo cim’ero (0,ki), k& € N, kopeniB piBHsIHD
||v||? = —k? 3maxomumo e Taki poss’asku 3agadi (20):

U(t,z1,19) = p(xa + 1) — p(z2 — 1),

U(t,r1,29) = 21 {p(22 + 1) — (12 — 1)},

ne o € C3.

[IpogemMoHCTPYEMO 3aNPOIMOHOBAHUI ITiAX1 3HAXO/IKeHHsS HeTPUBIAJbHUX pPO3-
B's13kiB 3ajadi (20) me mis BekTopa o = (4 4 30,2 — 6i) € M 3 HeHyIbOBEMHE
KOOp/IMHATAMH. 3a TeOPeMOI0 1 3HAXOUMO TaKuil HeTpUBiAJIbHUIT PO3B I30K 3312491

(20):
Lsht|v]]] p(A3D)z1+(2=6i)z2
Vit ) = {6”— - sin [5¢] .
121 R 5
Baysaino srosy, mo Kopersnn iy ][ = K, k= 5m, m € N, € raxox

oJHONAapaMeTpHYHA CiM’d ((4 + 3i)m, (2 — 6i)m),m € N, axiii BiAIOBIIAIOTH TaKi
po3B’sa3ku 3aaadi (20):

44-3i)maq +(2—6i)maa

5

el
Um(tu x1, x?) —

sin [bmt], m € N.
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3a muMu po3B’si3KaMu 0JIep:KyeMO po3B’sa3ku 3aaa4i (20) y Burs i
U(t,z1,22) = ©((3 — 4i)x1 + (=6 — 2i)zs + 5t) —p((3 — 4i)z1 + (—6 — 20)x2 — 5t),

ae ¢ € Ciy,. A

BucaoBku. /loBeaeno, mo gaapo 3amaadi /lipixye y mapi € TpuBiaJbHUM JTUTIIE
y pasi crasoro auckpuminanra 4D nosginoma L( -, V), skuil He HAJEKUTH JIO0 MHO-
wunu P = {—47?k*/h?, k € N}. SIkuo k juckpuminant 4D crauuil i HajgexKuTh
JI0O MHOKWHU P, TO s1/ipo 3a/1a4il HeTpuUBiajIbHe 1 BU3HAYAETHCS III0I0 (pyHKINE. B
IHIMUX BUIAKaX BCTAHOBJIEHO /TOCTATHI YMOBHU iCHYBaHHS MHOXKWHU HETPHUBIATbHIX
PO3B’I3KiB 3a/1a4i, JI0 IKOI HaJIezKaTh, 30KpeMa, KBasinoainoMui GyHKIil. /s mody-
JOBH KBAa3IMOJIHOMHHX Ta IHIIAX PO3B’A3KIiB 33429l BUKOPUCTAHO Ju(epPEeHIIAIbHO-
CUMBOJIBHUN METO.

Y noganbIiiit mepcreKkTuBl € MKaBUMHI JOCJIIXKeHHsI 11[0/I0 BCTAHOBJIEHHST HE00-
XIIHUX Ta JIOCTATHIX YMOB iCHYBaHH$ KBAa3IIMOJIHOMHHX PO3B’SI3KIB JOC/IIIZKYBAHOL
omHoOpigHOl 3aa4di [ipixe.
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