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V]IK 517.9

Apk. A. Kopenosckuii, C. A. llleroses

OJjiecckuii HaIMOHANIBHBIN yHUBepcuTeT uMeHd 1. Y. MeunukoBa

OB OJJHOM KJACCE PEIIEHUM
MHOTOUYACTOTHOW KBA3ZWJIUHEWHON
TUOPEPEHIIUMAJIBHON CUCTEMBI

JlomoBip 3po6iieHo Ha 3acilaHHI HayKOBOTO CeMiHapy
“Teopist CTIMKOCTI, TEOPIs KOIMBAHD Y TU(PepPEeHITIaTbHIX PIBHSHHIX,
KpaifoBi 3ajiadi piBHSIHb MaTeMaTtuaHoi ¢pizuku” OHY 17.10.2002 p.

Jlnst xBazumiHiiHOI 6araTouyacTOTHOI CUCTEMH (epEeHITIaTbHIX PIBHSIHD, KOeQIIl€HTH Kol Ma-
TOTh BUTTIIA psiaiB Dyp’e 3 MOBITBHO 3MIHHAMH KOS(IIiEHTaMH Ta YacTOTAMH, OTPUMAHO YMOBH
ICHYBAHHS YaCTHHHOTO PO3B’SI3KY aHATIOTTUHOI CTPYKTYPH.

JIs1 KBa3wIMHEWHOW MHOTOYACTOTHOM CUCTEMB! U depeHIMATLHBIX YpaBHeHMH, ko3dhurmen-
THI KOTOPOi UMEIOT BUJ psiioB Dyphbe ¢ MeIeHHO MEHSIOTIMICS KoddPHITMEeHTaMI U YacTOTaMI,
TIOTYYEHBI YCIOBHS CYIIIECTBOBAHMS YaCTHOTO PETIEHUS aHATOTUHOU CTPYKTYPHL.

For the quasilinear multifrequence differential system, whose coefficients are represented by the
Fourier series with slowly varying coefficients and frequencies, the conditions of existence of par-
ticular solutions of the analogous structure are obtained.

Hacrosmmast ctaths TOCBAMICHA MHOTOYACTOTHBIM JH(Q(CPCHIMATBHBIM CHCTCMAM C
MEJJICHHO MCHSIOIMUMUCS mapaMeTpamu [1,2] W mpoaoKaeT UCCICAOBAHUS, HAYATHIE B
padotax [3.4]. TTpu 3T0M CYIICCTBEHHO HCTIONB3YCTCS TCOPHS TIOUTH TPCYTOIBHBIX CHCTEM [5,6].

Beenem cneayrommie 0003HAYCHIS U OTPEACTICHIL:

2o ==y o) ko e Z o =Tom). ||k||=f:|koc
o=l

HYJICBBIMH KOMITOHCHTAMH.
G= {t,s:teR, ee]0.5]. & eR*}.
Onpenenenne 1. bByzem rosopurb, uro QyHKOUIL [ (t, 8) npunaonescum xnaccy S,

, 0 — m -MepHBI BEKTOp C

€CJIN BBIITOJTHCHBI CIICAYIOINNEC YCIIOBHA!
) f:G>C, 2 feC'(G)mot,

5 ﬂzgf*(t,g)’ sup|f|<+oo, sup‘f*‘<+oo.
dt G ¢

Onpenenenne 2. byaem roeopurb, 4ro (QyHKIUI f (t,s,e(t,s)) NPUHAONEHCUM
Knaccy F', ecnm BBITOJHEHBI CICAYIOIUE YCIOBHU:

1) t,eeG,

2) 0(6)= 0, (.5)..0,, (6) ) .

rae 0, :jvu(T,s) dt, vy el (oczl,—m),
0
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5 /= A D)esplit.00.0)). ke 2, (10)= 3 k,0,

[k|=0 o=l
d x
11, =suplrsf+ 2 Jl-suplrif <. i <G Lo =er ),
G G t

|0
*
maxsup‘fk ‘<+oo.
koG

PaccmaTpuBacrcs cnemyromas cucreMa Ju(epeHIMATBHBIX YPABHCHHIA
dx . J -
Tt] = ijl (t,s)xl +J; (t, €, 6)+8X]- (t,s, 0, xl,...,xn), j=1n, @))]
I=1

B KOTOpOH Py e s, fj er (j,l:l,_n, léj), (x1 ,...,xn)T €D , QpyHKUIHH X]- (]:L_n)
MIPUHAUICKAT KJIAcCy F OTHOCHUTENBHO f,€,0 W HMEIOT B oOsactd [) HENpephIBHBIC

YJACTHBIC NMPOU3BOAHBIC IIO0 X ,...,X, J0O 3-ro IOpAAKAa BKIIFOYUTCIBHO, H CCIIH X ,..., X,

M3 KJIacca [, TO 3TH YaCTHBIC MPOM3BOAHBIC TAKKE M3 KiIacca [,
H3ydaeTcsa BONMPOC O CYIICCTBOBAHMHU Y CHCTEMBI (1) 4acTHBIX permeHud knacca F .
COOTBETCTBYFOIIHE Pe3yIBTAT IS OXHOYACTOTHOH CHCTEMBI OBLT MOIyUCH B padote [3].
Cucrema (1) paccMaTpHBACTCS MPH CICAVIOIICM TIPE/IIOI0KCHIH!

‘Rep]-]-(t,s)‘2y>0 (;:ﬁ) Q)
BaeeM s moboit Gyrkumu /(¢,£.0)e F creayioniee 0603HAUCHHE:
1 2n 2m
Ly (f ) =

[ [7@e.0)exp(-i(k.0)d0,...d0,, (keZ,).

(2m)”

Janee V ke Z, BBemeM peKyppeHTHBIM 00pazoM (DYHKIIHH:

-1
Fk( 1) Zplrérk +Fk( l)

_ k1) - _ r=1 — Py
)=y )=y ),
£,(1..0)= H%g,k (.£)expli(k.0(.2) (=Ln). v=(,.ov, ).
k|=0
OueBuaHo, uT0 &; € I (l :I,_n) .
O0603HATHM
de . _
¢,.6.0) =1 3 T oife.0) (=) 3
Blifo

Teopema. [Iycme cucmema (1) maxosa, umo gvimonneno yciosue (2), u QyHryuu

g;v= l,n), onpeodeniemvie coomuouteruem (3), npunaonescam xkiaccy F .
Toeoa npu docmamoyno manvix sHaveHuax napamempa €>0 cucmema (1) umeem
COUHCMEEHHOE YaCMHOe peulenie X (t, g, 6) (] = I,_n) xnacca F .
JokazareancTBo. [Ipoussenem B cucreme (1) moaCTaHOBKY
X;=8;+y;, j=Ln, C))

e V..., V, — HOBBIC HEM3BECTHBIC (PYHKIMH. B pesynprare mpuaeM K CHCTEME:
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dy : J n
Tt] = Z Py (t, s)yl +eg; (t, €, 6)+8u]- (t, €, 6)+ SZ Vi (t, €, e)y, +
=1 =1
+8Y]-(t,8,9,y1 ..... yn), ]:; , (5)
oX . 0.8, .... —
B KOTOPOH 1, :X]-(t, £.6.2,.....5,), vy = ](t’8 &) (/',l = l,n). Henuneiino-

Ox,
cra ¥ (j: ﬁ) TMPUHAAJCKAT KJIACCy [ OTHOCHTCIBHO £,£,0 W COACPKAT CIAracMBbIC
HE HIDKE 2-TO MOPAIKA OTHOCHTCIBHO V) ,..., V-
Byaem uckarh pemeHue cuctemsl (5) B BUIE!
y; = Z Vi (t, g)exp(i(k, e(t, 8))), j=Ln. ©)
[k[[=0

INoacrasmsasn BepaskeHue (6) B cucreMy (5), MOMYyUMM CUETHYIO cucTeMy au((pepeHIm-
AIBHBIX YPABHCHMI OTHOCHTENILHO KOI(PPUUMCHTOB ) 4

= lzjl: (pﬂ (t. 8)-1’811. (k. v(t. 8)))ka +eg (t.e)+ EU (t.e)+

dy jk
dt

+SZ Zvjl,k—oc(tDS)yloc +8ij(t>8>{yl} """ {yn})> j:L_’/I’kEZm' (7)

1=1 =0
3mech 06o3HaueHO: o = (Ot ... o, ) €z, k—o=(k—o
gp=Tplg, ) uy =Tole,). v =Ty ). ¥ =T (7, ).
{y ; }:colon(y * )keZm , 611- — cunmBon Kporexepa. HemmmenHocTH 4 comepxkar cia-

TacMBIC HE HIDKE 2-TO TOPSAKA OTHOCUTEIBHO Vi ,..., Vs (s ez, ) Iosromy, mpouseens
B cucteMe (7) MOACTAHOBKY

y]-kzszjk,jzl,_n,keZm, ®)

npuacM K CHCTCMC BHIA!

az J
) (P (e)=i8" (kv o) s+ e () v (o) +
+e), H%vﬂm (o) +6°7 (et ). j=Ln ke Z,. )
=1 |o|=0
Hapsay ¢ cucremoli (9) pacCMOTPUM JTMHEHHYEO HEOAHOPOAHYIO CHCTEMY
dz° J _
2 ;(pﬂ (te)-i8" (kv +g (o) vuy (te). j=LmkeZ, .  (10)

B cuny orpanuyeHus (2) HA OCHOBAHHH PE3yJIbTATOB [5] MOXKHO YTBEPIKIATH, YTO CHC-
Tema (10) IMeeT CIMHCTBCHHOS OTPAHHYUCHHOS B 0071acTH (G PCHICHHC sz (t, 8) , IpHIEM

EIAe]0,+oo[ TAKOE, 4TO:

Zn: sup‘sz ‘ <4 Zn: (sup‘gjk ‘ +sup‘ujk U (kez,).
j=1 G j=1\ G G
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PaccmoTpuM 00macTh:

Q:{ jk' [SUP‘Z 07 7? 7‘ H% ||k||sup‘ ]k_Z]k‘]<d d>0}
j=1

O6o3Ha4HM:
M( ) sng;[sup‘Z t,e, {zl} ..... {zn}) +HI%0||k|| sgp‘ij(t,s, {zl} ..... {zn}) ] .

W3 cpoiicts Qynkumit X', (jzl,n) Bhmexaet, uro 3 L(d)e ]0,+oo[ TAKadA, 4TO
*
VZy, Zy €L) BBIIOJHCHO!

3 s 2, e )2, o i )

j=1

+ZZ||k||sup\z]kts{zl ..... -7, be bl 8

7=1 k|0

SL(d) [sup‘z -z —‘ H% ||k||sup‘ Z = ]kU
=l

bynem uckaTe OrpaHM4YeHHOS B (7 pEIICHHE CHCTEMBI (9) METOAOM MOCICAOBATENb-

HBIX MPHOIIPKCHUI, B35IB B KQYECTBE HAYAILHOTO z(])-k (] =ln,keZ, ), a MOCJICAYIOIIHIE

OPEAC/INB KAK OTPAHUICHHBIC B G PeICHUA JTHHCHHBIX HCOTHOPOAHBIX CUCTCM !

ds+1
z(pﬂfs i (k)2 + g e () () +

+SZ Svopalee)sy +e22, e ki b ) =T kez, s=0.12. ()

1=1otf>0

Herpyaso yCTaHOBUTB, 4TO IMPH YCIOBHH

A{nv[/lz [sup‘g ‘+sup‘u —‘ Z ||k||(sup‘g]k‘+sup‘ U Uj+d}+aM(d)]
[l
<d, <d, (12)
rae

v:m_ax[sup Al z||a||sup\ ’“U

&
LG Jodf-0

BCC MPHOIKCHHSA zjk (] :l,n, keZ,,s :0,1,2,...) OCTArOTCA BHYTpH oOmactu (), a
TPH YCIIOBHH

AS(I’IV+8L(d))<1 (13)
nporecc (11) cXoauTCst K OTPaHHYCHHOMY B (G PCLICHHUIO Z (t s) (] = ﬁk e’ m) CHC-

TeMsl (9), mpuueM
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7=l

n
Y| sup| 2|+ 3 esup| 2| | < +e0
G [Fo G

W3 camoi cuctemsl (9) Toraa caeayer, uro 3 Be ]0 ,+ [ TAKOE, YTO

Vji=Ln keZ,

dz .
*lep.
dt
Toraa, kak ciaeayeT U3 COOTHOIWEHUS (8):
av .
Y B, (14)
dt
Z sup‘y]_)6‘+ Z ||k||sup‘yjk‘ <+ . (15)
Al @ o " o

C yuerom cooTHOMICHHH (3),(6) OTCIOAA BBHITCKACT CYIICCTBOBAHHC PCIICHHUA Kjiaacca [
cucremsl (1). Oueumgno, HepasencTBa (12),(13) BHIMOMHAOTCA IS AOCTATOYHO MAJBIX
3HAYCHHUU MapaMeTpa €.

Teopema gokazana.

BemBogsl. TaxmM 00pa3oM, AOKA3AHO CYIICCTBOBAHHC V CHCTEMBI (1) HACTHBIX PCHICHHH
KIacca ' B HEKpHUTHHYECKOM CIyyae, TO €CTh mpu yciosuu (2). [IpeaMeroM aaabHEHIEro
PACCMOTPEHUS CTAHOBATCA KPUTUUECKHUE CIYUYaH, TO €CTh KOIIA YCIOBHE (2) HE BBIMOIHEHO.
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