MatematuyHe Ta KOMI'I'K)TepHe MozentoBaHHA

M. P. Korniichuk and V. M. Tikhomirov established the general criterion
for an extremal element for the problem of the best approximation of an ele-
ment of a linear normed space by a convex set based on the dual interrelation.
The Kolmogorov's criterion of the extremal element for the problem of approx-
imation of a complex-valued function by a finite-dimensional subspace of gen-
eralized complex-valued polynomials is somewhat different from this criterion.

An important class of problems of the theory of the approximation is
problems of simultaneous approximation of several elements of linear
normed space by set of this space.

In the article one of these tasks is considered. This is a problem to re-
search in the sense of the weighted distances Chebyshov's center of several
points of the linear normed space relatively to the convex set of this space.

For this problem we found the dual relation. These duality relations
became the basis for obtaining the criterion of the extremal sequence and
the criterion of the extremal element. We generalized Kolmogorov's crite-
rion on the problem that is considered in the work.

These results clarified for some cases of the studied problem.

Key words: the linear normed space, the weighted distances, the con-
vex set, the generalized point of Chebyshev, the extreme sequence, the cri-
teria of the generalized center of Chebyshev.
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nosyOQOBA ACUMMNTOTUYHOIO CONITOHOMOAIBHOIO
PO3B’A3KY CUHI'YNAPHO 3BYPEHOIO
PIBHAHHA KOPTEBEIA-AE ®PI3A 31 CNEUIANIBHO
3A0AHUMU KOE®ILIEHTAMU

PiBusiHEa Kopresera-ne ®piza € omHUM 3 BaXIUBUX 00’ €KTIB
JIOCIIJDKEHHS CyJacHOI TEOpPeTHYHOi (i3WKM 1 IpHKIagHO Mare-
MaTvku. Lle piBHAHHS OMUCY€ XBUIILOBI MPOLIECH B CEPEIOBUILAX 3
HENIHIHOT JUCTIEPCIiEr0 1 CTAI0 MKUPOKO BiIOMUM y CEpEeAHHI MU-
HYJIOTO CTOJNITTS 3aBISKH HasiBHOCTI Y HBOTO TaK 3BAHHUX COJIITOH-
HUX PO3B’SI3KIB, 1[0 MAIOTh BIACTUBICTh HEIHIHHOI Cymeprno3uilii.
3a IOMOMOTOI0 PI3HMX AHANITHYHHX 1 SKICHUX METOMIB (MeTox
obGepHeHOT 3a1adi Teopil po3citoBaHHs, MeTo XipoTn, MeToxu be-
KIyHI nepeTBopeHHs i [lapOy mepeTBOpeHHs, METOJ CKiHYE€HHO-
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30HHOTO IHTErpyBaHHs, METOAM IPYMOBOTO aHANII3y Ta IHII) IS
piasiHHEs KopreBera-ne ®dpi3za BUBYUEHO IIMPOKHH Kiac 3amad i
BCTAHOBJICHO ICHYBaHHsS AJIsi HbOTO PO3B’SI3KIB pi3HOI (hiznuHOT
NPUPOAH, 30KpeMa, CONITOHHUX, IEPIOIUIHMX 1 Maike mepioaud-
HUX, PO3B’S3KiB TUIY yAApHOI XBWII (THUILy CXOIWHKH), TOHIO. Y
BHUIAJKY CEPEIOBHIL 31 3MIHHUMH XapaKTEPUCTHKAMHU 1 MaJIOKO -
CIEPCi€I0 B SIKOCTI MaTeMAaTHYHUX MOJENEH MEeBHHUX MPOIECIB i
sIBUII BUHUKae piBHAHHA KopreBera-ne ®piza 31 3MiHHEME Koedi-
Li€EHTaMH Ta CHHTYJIIPHUM 30yPCHHSM.

[Mpu BuBueHHi piBusHHs KopreBera-ne ®piza 3i 3MiHHIMEU KOedi-
L€HTaM{ Ta MaJUM MapameTpoM e(eKTHBHIM METOJOM HOro JOCIi-
IDKEHHS € aCHMOTOTHYHUI aHall3, KW [03BOJISE€ 3HAWTH HOro Ha-
ONmKeHi po3B’SI3KK Ta MPOAHANIZYBATH X SKICHI BIACTHBOCTI.

OHi€I0 3 aKTYaIbHUX 33124 CY4acHOI PUKIIAJHOT MAaTEMATHKH €
BHBUCHHS PIiBHSHB iHTETPOBHOTO THITy 3 CHHIYJSIPHAM 30ypEHHSM,
30Kpema, 3a/iada 1po MoGyJoBy aCHMITOTHYHHX PO3B’S3KIB, SIKi 3a
CBOEIO CTPYKTYPOIO i BIACTHBOCTAMU € OJIM3BKAMH 0 COJITOHHHX
po3B’s3kiB. Came MOOYAOBI TAKMX ACUMITOTHYHHUX PO3B’SI3KIB IS Pi-
BHstHHSI Kopreera-ne ®piza i3 CHHTYISIpHAM 30ypEHHSM 1 3MiHHUMHI
Koe(iLlieHTaMH CTIETiaIbHOTO BUTIISTY 1 TIPUCBSYEHO JTaHY CTATTIO, Y
SIKIf TS [HOTO PIBHSIHHSI TOOYI0BAHO I'OJIOBHHUIT I0/IAHOK HOTO ackM-
NTOTUYHOTO COJITOHOMOAIOHOro po3B’si3Ky. ITokazaHo, mo oTprma-
HUM aCHMITTOTHYHUN PO3B’S30K HAJICKUTH MPOCTOPY IIBHIKO CIIaji-
HUX QYHKIIH 1, HA BiAMIHY Bifl 3aralbHOTO BHIIAJIKY, BiH BU3HAYCHHUI
JUTSL BCIX 3HAYCHb HE3AIKHUX 3MIHHHX. J[OBEACHO TBEPMKEHHS MPO
TOYHICTb, 3 SIKOIO MOOYIOBAHHI aCHMITTOTUYHUI PO3B’SI30K 33/I0BOJIb-
HSI€ IOCTIKyBaHe PiBHSHHS.

Kurouosi cnoBa: pisnanus Kopmegeza-oe ®pisa, conimonnuil
D036 30K, CUHYIsIPHE 30YPEHHS, ACUMNMOMUYHUL PO38 "A30K.

Beryn. Pigasaas KopreBera-ne ®pisa € 0IHHUM 3 BaXKIUBHX 00’ €KTIB
cydacHoi MarematnyHoi ¢isuku. s moOymoBM 1 BHUBYEHHS HOTO
PO3B’sI3KIB BUKOPHCTOBYBAIIHCS PI3HOMAHITHI aHATITHYHI i AKiCHI METOIH,
cepesl SIKUX METOJM Teopii 3BMYaitHix zmq)epeHmaHLHHx PIBHSHb, YHCEIbHI
METOIH, METO] 06epHeH01 3aj1a4i Teopii po3ciroBaHHs, METO XipOTH, nepe-
TBOpeHHs1 bexinynna i [apOy mepeTBOpeHHs, METOJM TPYNOBOTO aHaji3y,
acumnToTH4Hi Metoau Ta iHmi [1-11]. TIpu upomy Oylio BCTaHOBIEHO, 11O
11¢ PIBHSHHS BOJIOJIIE PO3B’sI3KAMHU 3 PI3HOMAHITHUMH BacTUBOCTSIMU. Haz-
3BUYAMHUI IHTEpeC 10 IaHOTO PIBHSHHS ITOB'I3aHUI 3 HAsSBHICTIO Y HHOTO
TaK 3BaHUX COJNIITOHHUX PO3B’S3KIB, SKi OMUCYIOTH HPHHIUI HETiHIHHOI
CYIepIo3ullii po3B’si3KiB XBUIbOBOI mpupoau. Kpim ¢i3udHO 3MicTOBHOT
CYTHOCTI J[aHe PIBHSHHS BOJIOJIE HU3KOO IIIKABMX MaTEMAaTHYHHUX BJIACTH-
BOCTEH, cepel SIKMX 3raJiacMo JIMIIE TPO iCHYBaHHS Y HBOTO TaK 3BaHUX
CHHTYJSIDHUX PO3B’S3KiB, TOOTO pPO3B’S3KIB, SKi MOXYTH «PyHHYBaTHCS)
abo rpy00, abo 3rifHO ClieHApiro rpaaieHTHOT KaTtacTpodu [12].

[Ipote nepeBakHa OUTBIIICTD 3rafaHIX BHIIE METOIB 1 IMAXO/AIB MOXKE
e(heKTHBHO BUKOPHCTOBYBATHCS JIMIIIC /ISl BUIIQAKY piBHsAHHA Kopreera-ne
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Opiza 3i cranmuMu KoedillieHTamMu, B TOW Yac, sSIK IPU MOJICTIOBaHHI XBUIIbO-
BUX MPOIIECIB y CEPEOBHINAX 31 3MIHHUMH XapaKTEPHCTUKaMH B SIKOCTI Ma-
TEeMaTHYHUX Mojiesieli BUHUKaIoTh piBHsAHHSA Kopreera-ne ®piza 31 3MiHHU-
MU KoedillieHTaMH 1, 30KpeMa, 3 MaJIuM ITapaMeTpoOM TP CTapIIii MOXiTHiH,
KU XapaKkTepu3ye Maly AUCIEPCIIO CepeIoBUIIA. 3ayBayKUMO, 1110 TIPH Hasi-
BHOCTI M&JIOTO TapaMeTpa Y1 He €IMHAM METOZOM JOCTIIKEHHS TAKUX PiB-
HAIHb € aCHMIITOTUYHHMM aHai3, SKWH JI03BOJSIE 3HAWTH iX HaOIMKEHI
po3B’si3kn. Came 1o0y0Bi aCHMITTOTHYHHUX PO3B’SI3KIB CHELIAIBHOTO BUTIIS-
ny st piBasiast Kopresera-ie ®@piza 3 CHHTYISIpHAM 30YPEHHSM 1 3MIHHIMHE
KoediLieHTaMH CICLIATLHOIO BUIVISITY 1 PUCBSTYEHO JIaHy CTATTIO.

IMocranoBka 3amayi. [ cunrynspHo 30ypeHoro piBHsHHS Kopre-

Bera-ae ®piza 3i 3MiHHUMH KoeQillieHTaMH BUTIISTY
u, = a(x,t,&)u, +b(x,t,&)uu_, (1)
e & — Manuid mapamerp, QyHKuii a(x,t,g), b(x,t,&) 3aMUCYIOTHCS Y

BUTJISII acuMnToTHYHEX (3a [Tyankape) psizis
0 o0
a(x,t,6)= Y ap(x.0e" | blx,t,e) = Y by (x.0e"
k=0 k=0

Koe(ilLliEHTH KX € HECKIHYEHHO TU(EPEeHIIIHOBaHUMH 32 X, ¢ QYHKIISIMH,
PO3IIISIAETHCS 33/1a4a MPO 3HAXO/PKEHHSI HOro aCHMITOTHYHOTO COJITO-
HOIOIOHOTO PO3B’SI3KY JJISl BUNIAJIKY, KOJIH KOS(IIliEHTH MalOTh BUTIIS
a(x,t,)=t> +x*+1, b(x,t,)=1. ()
3a3Haunmo, mo piBHAHHA KoprteBera-ne @piza 31 3MIHHUMH
koed(illieHTaMy BUBYAJIOCS y HU3ILII CTaTei, 30kpema, y [10].

AJITOPUTM TOOYIOBH PO3B’SI3KY. ACHMIITOTHYHUI COJITOHOIOMIOHMIA
po3B’s130K piBHAHHA (1), (2) HIyKaeThCS 32 JOIIOMOTOI0 AITOPUTMY, SIKHI PO3-
pobieHo 1 obrpyrTOoBaHO B [13, 14]. BiAmoBiTHO /10 BIACTHBOCTEH COJITOH-
HUX PO3B’S3KiB IIyKaHWH aCHMITTOTUYHHIN PO3B’SI30K MA€ CIICIIABHY MTOBE-
JIHKY TPY BENIMKUX 3HAYCHHSAX apryMEHTIB, & TOMY HOrO JOJaHKH HAJICKATh
neBHUM  (pyHKIIOHANBHUM mipocTopaM. Posrstnemo [13, 15] mpocrtip
G, = G (Rx[0;T]x R) — niHiiHUHA NPOCTIp TAaKUX HECKIHUEHHO AudepeH-
widoBHux  ¢yHkuid = f(x,t,7), (x,¢,7)€e Rx[0;T]xR, mo mis
JIOBUTHHUX HEBIJT€MHUX IUTMX YUCEI 7, p, ¢, I PIBHOMIPHO MO0 (x,f)
Ha KOXHiH komnakTHiA MHOXKHI K < R x[0;7] BUKOHYIOTbCSI yMOBH:

1°. CIPaBDKYETHCS CITiBBiTHOIICHHS:

P r
. ,07 070
lim 7" ———

r>+0  OxP Ot? 07"

f(x,t,7)=0, (x,0)eK;

20, iCHye Taka HeCKiHUeHHO nudepeHIiiiioBHa yHKis f (x,¢), mo
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or 909 9" -
lim 7" ——— (x,6,7)- " (x,0))=0, (x,0)ek.
o oxP o1t or" s )
Hexait Glo = Glo (Rx[0;T]xR)c G — HpoCTip byHKIiH

f=f(xt1)eG, (x,t,7)e Rx[0;T]x R, nast sIKUX PIBHOMIPHO ILOJO
3MIiHHUX (X,?) Ha KOxHOMY KoMnakTi K — R x[0;7] BUKOHYETbCS yMOBa
lim f(x,t,7)=0.

T—>—00

Oznavennst 1 [13-15]. Oynkuis v =u(x,t,£), Ae € — Malui na-

pameTp, Ha3MBAEThCS CONIITOHOIMOIIOHOIO, SKIIO LSl (PYHKILS JUIsl IOBUIBHOTO
nutoro N >0 300paKyeThCsi ACUMIITOTHYHUM PO3KJIAI0M BUTIISILY:

u(x,t,6) = f}:/ [, (.0 4V, (xt.0) [+ O™, 7= Rinl IO NE
=0 &

ne @) e C*([0;T]) — ckanspHa QyHKLis, GyHKIT u;(x,t), j=0,N, —
HecKiHYeHHO audepeHwiiioBHi; V,(x,t,7) € Glo , Vilpt,)eGy, j= I,_N .

Bupas x — ¢(t) HasuBaeThes Paszoro comiToHonoaioHoi hyHKIl u(x,z, £).
ACUMITTOTHYHUI COJIITOHONONIOHMIT po3B’si30K piBHsAHHSA (1) 3amm-

CY€TBCSI Y BUTIIAIL

u(x,t,6) =Yy (x,t,7,6)+0(e"*),

N _
Yy(x,t,7,6)= Z&‘j [ui(x,t)-i-Vj(x,t,r)J, T _ X
0 €

OCKUIBKM COJIITOHHI BJIACTUBOCTI PO3B’SI3Ky BU3HAYAIOTHCS HOTO
CUHT'YJISIDHOIO YaCTHHOIO, TO y IOJAJIBIIOMY BBa)KA€MO, IO PETyJIApHA
YacTHHA aCUMIITOTUYHOTO PO3B’SI3Ky piBHA HyJEBi, TOOTO PO3IIIAIaeThCs
BUNAJIOK HYJIb0BOro (oHy. CTaHIapTHUMH METOIAMH IIOKa3yeThCs, IO
JIOJTAHKU CHHTYJIAPHOI YaCTHHU aCHMIITOTHKHA — (DyHKIIT Vj(x,t,r),

i =0,N , 3a00BOIBHIIOTH CUCTEMY M epEHIIaIbHUX PIBHIHL BUTIIALY:
J AV,

o, v, Wy oV,

62-3 +a0(x,t)¥(p(t)—b0(x,t)(u0E+V0¥ —0, (4)
o, ov; o, 8
T AN PO =by (0 u03+5(wj) = F,(x,1,7), (5)

ne Gyskuii F;(x,t,7), j= 1,N 3HaxXomAThCs PEKYPEHTHO.

VY [13] onmcano 3araibHy MPOLEAYPY OOYI0BH PO3B’S3KIB CUCTEMHU
(4), (5), fxa mae anropuTM 3HAXOIDKCHHSA (QYHKIT ¢(f), 3a JOITOMOTOIO
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SIKOT BU3HA4YaeThcs (aza CONTOHOMOMIOHOrO po3B’si3Ky. OCKIUIBKU y I
cTarTi MH OOMEKYyeMOCS TOOYIOBOIO JIHIIE TOJOBHOTO JOJaHKY
ACHMITOTHYHOTO PO3B’sa3Ky piBHSHHA (1), (2), TO UI1 JaHOTO BUMAAKY
(hasy mIykaHOro po3B’sI3Ky MOXHA BH3HauuTH [13] 3a momomororo
piBHOCTI X —@(t) =x+2 ¢, T00TO MOKIAcTu P(t)=-21.

[lyxaroun po3B’sa30K piBHAHHA (4) y mpoctopi G, 3HAXOAUMO, IO

TOJIOBHUI JOJAHOK CHUHTYJISPHOI YaCTUHU ACHMIITOTUYHOTO COJIITOHOIO/IO-
HOTO po3B’si3Ky piBHsHHS (1), (2) Mae BUIIISAA

V1022 +2 (x+2t]

2 2¢

Y, (x,t,6) ==3(10¢* +2) ch™*

BcTaHoBIEHO TBEPIKEHHS.
Teopema. J{71s1 piBHAHHSA BUTIISILY

2 2,2
EU = (X" +"+ D) u, vuu,

\/10t2+2(x+2tj

dyHKITIS

u(x,t,€) = =310 +2) ch™

2 2¢

€ TOJIOBHHM JIOJJAHKOM aCHMIITOTUYHOTO COJIITOHOMOAIOHOTO PO3B’s3KY i
3aJI0BOJIbHSE 11¢ PiBHSHHS 3 TOYHICTIO O(1) .

JloBeneHHs1 TaHOTO TBEPIDKEHHS NMPOBOJMUTHCS aHAIOTIYHO JOBEICH-
Hio TeopeMmu 1 [13], a ToMy TyT He moJaeThCsl.

3ayBaxkennsi. [loOynoBaHuii po3B’si30K, HAa BiJIMiHY Bifl 3arajJbHOTO
BUIIAJKY, «IapaHTOBAHO» BU3HAUEHO JJIsl BCIX 3HAYCHBb HE3AJICKHUX apry-
MEHTIB X, . OYEBUIHO TAKOX, LIO LEH PO3B’SI30K MA€E «CONITOHHI» Biac-
TUBOCTI 1 CTAHOBHUTH TEBHUIA (i3UUHMI IHTEpEC.

BucHoBkn. I[loOymoBaHO AaCHMNITOTHYHHN  COJITOHOIOMIOHUIN
PO3B’s130K CHHTYJISIpHO 30ypeHoro piBHsiHHs Kopreera-ie ®pisa 31 3MiH-
HUMHU KoedillieHTaM1 Uil BUIAJKY, KOJU KOe(Dil[ieHTH PIBHSIHHS MaloTh
creuiaJIbHUH BUIJISA. BCTaHOBIEHO TOUHICTH, 3 KOO MOOYAOBaHUI acH-
MIITOTHYHUIA PO3B’A30K 3aJ0BOJIbHSE maHe piBHsAHHA. [lokasaHo, 110
OTpPUMAaHU# PO3B’SI30K € PO3B’SI3KOM COJIITOHHOTO THITY.

Cnucok BUKOPHUCTAHHUX JiZKepeJ:

1. Heroomn A. Conuronsl B MaTtematnke u (usnke / A. Hproamt ; mep. ¢ aHri.
W. P. I'abutos, A. 0. Opnos, E. . lllyaeman. — M. : Mup, 1989. — 324 c.

2. Comuronsl / mop pen. P. Bymaga, @. Kogpu. — M. : Mup, 1983. — 408 c.

3. ComuToHBI M HeNHMHeWHBbIE BONHOBBIE ypaBHeHws / P. Jlomn, [Ix. DitnOexk,
JIx. I'n660mn, X. Moppuc. — M. : Mup, 1988. — 696 c.

4. Croxkep [x. Bonnst Ha Boze / [Ix. Crokep. — M. : KJI, 1959.

52



Cepis: ®isuko-matemaTnyHi Hayku. Bunyck 17

5.

6.

10.

11.

12.

Teopust conuroHOB: MeTo oOpaTHOI 3amaun / B. E. 3axapos, C. B. Manakos,
C. Il. HoBukog, JI. I1. [IutaeBckuii. — M. : Hayxka, 1980. — 320 c.

Ouwmnmnos A. T. Muoronukuii comuron / A. T. @ununmos. — M. : Hayka,
1986. — 223 c.

Ablowitz M. J. Nonlinear dispersive waves. Asymptotic analysis and solitons /
M. J. Ablowitz. — Cambridge : Cambridge University Press, 2011. — 348 p.
Gardner C.S. Method for solving the Korteweg-de Vries equation /
C. S. Gardner, J. M. Green, M. D. Kruskal, R. M. Miura // Physical Review
Lett. — 1967. — Vol. 19. — P. 1095-1097.

Hirota R. Exact solutions of the Korteweg-de Vries equation for multiple colli-
sions of solutions / R.Hirota // Physical Review Letters.— 1971.—
Vol. 27. —P. 1192-1194.

Vaneeva O. Group classification of variable coefficient KdV-like equations /
0. Vaneeva // arXiv: 1204.4875v3. — 8§ p.

Blacmore D. Nonlinear dynamical systems of mathematical physics. Spectral and
integrability analysis / D. Blacmore, A. K. Prykarpatsky, V.H. Samoylenko. —
Singapore : World Scientific, 2011. — 564 p.

Ioxoxaes C. I. O cunrymspasix perreHusx ypaBeHusi Koprepera-me ®dpusa /
C. U. TToxoxaes // Matem. 3ametkn. — 2010. — T. 88, Bbi. 5. — C. 770-777.

. Camotinenko B. . AcuMnTOTHYHI pO3BHUHEHHS VIl OJHO(A30BHUX COJITOHO-

nomiOHMX po3Bs3KiB piBHAHHA Kopresera-ne @pisza 31 3MiHHHME KoedirieH-
tamu / B. I'. Camoiinenko, 0. 1. Camoiinenko / Ykp. mat. xypa. — 2005. —
T. 57, Nel. — C. 111-124.

. Camotinenko B.T. AcumnrornyHi po3B’si3ku 3amadi Komr 1uisi CHHTYIJISIpHO

30ypeHoro piBHsHHS Kopresera-ne ®piza 31 3MiHHHMH KoedimieHTamMu /
B. T'. Camoiinenko, 1O. I. Camoiinenko // Ykp. mat. xypH. — 2007. — T. 59,
Ne 1. —C. 122-132.

. Maslov V. P. Geometric asymptotics for PDE. I / V. P. Maslov, G. A. Ome-

I'yanov. — Providence : American Math. Society, 2001. — 243 p.

CONSTRUCTING ASYMPTOTIC SOLITON-LIKE SOLUTION
TO THE SINGULAR PERTURBED KORTEWEG-DE VRIES
EQUATION WITH SPECIAL COEFFICIENTS

The Korteweg-de Vries equation is known as one of important object
for researching in modern theoretical physics and applied mathematics.
The equation describes wave processes in nonlinear dispersion media. It
became widely known in the middle of the past century.

The equation attracted much attention in connection with discovery of
soliton solutions possessing interesting property of non-linear superposi-
tion. By means of different analytical, qualitative and numerical methods
and approaches, namely, inverse scattering transform, Hirota method,
Backlund transform, Darboux transform, method of finite zone integration,
group analysis and others, for the Korteweg-de Vries equation there were
studied a lot of different mathematical problems. In particular, there were
found solutions with different physical treatment as well as there were
proved existence of periodic and almost periodic solutions, shock wave so-
lutions (or step like solution) and others.
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While studying certain physical processes and phenomena in media with
variable characteristics and small dispersion the Korteweg-de Vries equation
with singular perturbation is appeared as a mathematical model. Methods of
asymptotic analysis are effective instruments for studying the Korteweg-de
Vries equation with variable coefficients and a small parameter because they
allow us to construct approximate solutions to the equation as well as to ana-
lyze its different properties. Consideration of singular perturbed equations of in-
tegrable type is current problem of modern applied mathematics that includes a
problem of constructing asymptotic soliton like solutions.

The paper deals with constructing the asymptotic soliton like solutions to
the singular perturbed Korteweg-de Vries equation with variable coefficients of
special form. There is constructed a main term of the asymptotic solution. The
solution is shown to belong to the space of quickly decreasing functions and the
solution is demonstrated to define for any values of independent variables in
contradistinction to the general case. The theorem on accuracy with which the
asymptotic solution satisfies the equation is proved.

Key words: the Korteweg-de Vries equation, soliton solution, singular
perturbation, asymptotic solution.
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Kam’ ssaenp-TlominecpKkuit HalliOHATBHUHN YHIBEPCUTET
imeni IBana Orienka, M. Kam’ saens-IToinecpkmii

HABNWXEHHA I:IECKIHHEHHO-JJVIV(DEPEHLI,II7IOBHI/IX
®YHKUIN B IHTEFPAJNIbHIN METPULI

Ockinbku Oy/b-sika CyMOBHa 27-niepiomudHa (yHKIs pO3BHBa-
etbea B piang Pyp’e, To HAUOUTBII 3pyYHNM arapaToM HaOMKEHHS Ta-
KuX (YHKLIH € TTOCITIIOBHOCTI YACTHHHUX CyM IIBOTO PSIY 1 HOCTiI0-
BHOCTI JIiHIMHHAX OMEpaTopiB, 0 BH3HAYAIOTHCS JICIKOI TPUKYTHOIO
Marpurero A. Ll Matpuiis 3a1ae MeTo moOy/I0BH IMOTiHOMIB 1 BU3HA-
Yae KOHKPETHUI MeTO[ iIcyMoByBaHHs psifiB Oyp’e. OnHNUM 3 HUX €
PEryJsApHUI METOJI, IKUH Ha3UBAEThCSA CyMaMH 3irMyHIa.

Cymu 3irmynza Oynu BBeaeHi A. 3irmyHaoMm B 1945 poui. Bin
)Ke JIOBIB JesIKi TBEPAKEHHS, SIKi BCTAHOBJIIOBAIN TOYHI MOPSIIKOBI
OIIIHKY BEPXHIX TPaHel BIIXWICHBb IUX CYM Ha Kiacax r-audepeH-
LiHOBHUX (QYHKIIH A pOoOOBHX 7.

JHocnimkenns 3irmynaa Oy nponosxkeni b. Hamem, C. A. Tens-
koBchkmM, A. B. €pumosnm, O. 1. Cremantiem, /1. M. BymesuM Ta iH.

VY crarTi OTpUMaHO TOYHI IOPS/IKOBI OLIHKKM BEPXHIX TpaHei
BIIXWJIEHb CyM 3irMyHza Bijl HECKiHUCHHO-TU(epeHIiHOBHIX (DYHK-
it B iHTerpanbHiil METPULII.
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