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Amnnoranusi. B pabore paccmarpuBaercs 3amada Komm ¢ Hy/1€BbIM HAYaIbHBIM YCJIOBHEM JJISl MHOTO-
MEpHOU JIMHEWHO! THIepOOINIecKOl CHCTEMBI M MEPEHITHATBHBIX YPABHEHUN IEPBOrO MOPSAIKA C II0-
CTOSTHHBIMU KO3 PUIMEHTAMU U OBICTPO OCIMJIJIUPYIOIEi IO BpeMeHU IPaBoii 4acTbio. Kazkass KoMITo-
HEHTA TIOCJeIHEN SBJISETCS MPOUW3BeJeHUuEM ABYX (YHKIINN, OHA U3 KOTOPBIX 3aBHUCUT TOJBKO OT IIPO-
CTPAHCTBEHHOI MEPEMEHHON, a BTOpas — TOJBbKO OT BPEMEHHOU U <«OBICTPOIl BPEMEHHO» T€PEMEHHBIX.
DyHKIIMU-COMHOXKUTEU, 3aBUCSIIUE OT IIPOCTPAHCTBEHHOM II€PEMEHHOM, N3BECTHDI, a 3aBUCSIIUE OT Bpe-
MeHH OBICTPO OCIMJLITUPYIONE COMHOXKUTEN Hen3BecTHHI. [locTaBiena u pemena obparaast Kodbduiu-
eHTHas 33,1298 O BOCCTAHOBJIEHUH IIOCJIEJHUX 10 HEKOTOPBIM JIONIOJTHUTEIbHBIM CBEIEHUAM O YaCTUIHOMN
ACHMIITOTHKE DelleHus 3aa4n Komu B ToM cirydae, KOrjia paBasi 4acTh CHCTeMbl U3BeCTHa (IpsiMast 3a-
J1a9a). DTH JOIOJHUTENbHBIE CBEJICHUSA COCTOAT B 33 IAHUM 3HAYEHUH HECKOIBKIX IEPBBIX K03(hDUImenTon
ACUMIITOTUKH, BBIYUCIEHHBIX B OIPEJIEJEHHON TOYKEe IPOCTpaHcTBa. Takoil BUJI YCJIOBUs IIE€pPeOIpe/iese-
HUs (JJOIIOJHATENLHOTO YCJIOBUS) OTJIMYAET IIOCTAHOBKY OOPaTHOM 3a/1a4i OT IOCTAHOBKH, UCIIOJIb3YeMOil
B KJIACCMYECKON Teopuu OOPATHBIX KOI(DMUIMEHTHBIX 33/1a4, I/ie YCJIOBUS MEePEOIPE/IEIEHUs CTABATCS
Ha TOYHOe pelreHre. TakuMm o6pa3oM, B paboTe IOCTAHOBKA U pelleHre 0OpaTHON 3aJadu IPeIBapsior-
Csl PelIeHneM 3aJ1a9u, COCTOSIIEH B ITOCTPOEHUN U OOOCHOBAHMU YACTUIHON acMMITOTHKHU perenus. Ha
9TOM 3Tale, B YACTHOCTH, OMPEIEIISIETCS, CKOJIBKO MEPBBIX KOIMDMUITMEHTOB ACHMIITOTUIECKOTO Pa3JI0ZKe-
HUsI peleHust OyaeT 3aeficCTBOBAaHO B YCJIOBUM IEPEOIPeIe/ieH sl 00paTHoi 3amadn. OTMeTHM elre, 9To
9BOJIIOIMOHHbBIE 33J1a9W C OBICTPO OCIUJIIUPYIOMMMHI JIAHHBIMUA UTPAIOT BasKHYIO POJIb B MaTeMaTHKe U
ee TIPUJIOKEHUSX Y2Ke ITOTOMY, UTO MOJEIUPYIOT MHOTHE (PU3NIECKHE MPOIECCH; K MPUMEDPY, CBSI3aHHbBIE
C BBICOKOYACTOTHBIMU MEXaHUYECKUMU, JIEKTPOMArHUTHBIMU UJIM UHBIMU KoJsiebanusmu. [1pu sToM Bompoc
O IIOCTPOEHUU JJIS TAKWX 3aJlad HECKOJIBKUX ITEPBBIX YJIEHOB aCHMIITOTHKH PEIIEHUs HEPEJIKO SBJIFETCS
CyIecTBeHHO GoJiee MIPOCTBIM, HEXKEJIM ITOCTPOEHIE COBCTBEHHO PelleHus (& TaKKe BBIYUCICHHUE €r0 3Ha-
JeHH B HY>KHBIX TOUKax). IlosToMy pasBuTHe I GBICTPO OCIULINPYIOIUX 3a7ad TEOPUH OOPATHBIX
KO3 PUIUEHTHBIX 331249 [IPEJICTABJISETCS HECOMHEHHO aKTyaJbHBIM.
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BBenenue

Jannast paboTa OTHOCUTCS K Teopuu 0OpaTHBIX KOIMDMUIUEHTHBIX 3a/a4 JJIsd YPaBHEHUI
¢ OBICTPO OCIUJIIUPYIOMUMEU JTaHHBIMA. Teopust 00paTHBIX KOI(MDPUITMEHTHBIX 3384 IMTUPOKO
npejicTaBieHa B uTeparype Kak MoHorpadusimu  (cM., Hampumep, [1-4]), Tak u crarbsimu
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(cm., manpumep, [5-7]). Oxnako obpaTHble 3a1a4u ¢ OBICTPO OCIUJLIUPYIONIMMEI JIAHHBIMU
B HACTOSIIEe BPEMsI UCCJIEOBAHBI HE JJOCTATOIHO. B TO 2Ke BpeMs, TaKue 3a7a91 MOIE/IUPYIOT
MHOrue pU3nIeCKre IPOIECChl, CBA3aHHbIE, K IIPUMEPY, C BBICOKOYACTOTHBIMI MEXaHUIECKH-
MM, 9JIEKTPOMAIHUTHBIMU WJIM MHBIME Kosilebanusmu. [laHHasi crarbs, kak u paborsl [8—11],
B KOTOPBIX UCCJIEIYIOTCA BOIPOCHI BOCCTAHOBJIEHNS OBICTPO OCHUIINPYIOIINX JAHHBIX JJIsI [1a-
pabomtaeckux u rurepOoINIeCKuX HAUAIbHO-KPAEBBIX 3a/1at, JIEZKUT Ha CTHIKE TEOPUHU aCUMII-
TOTHIECKUX METOJOB U TEOPUH OOpPATHBIX KOIMPUIIMEHTHBIX 3a,0at.

B nmammoit pabore paccmarpuBaercs 3aada Komm ¢ OIHOPOIHBIM HAYAJLHBIM YCJIOBU-
eM JIJII MHOI'OMEPHOI TurepOboInIecKoil cucreMbl auddepeHnnaabHbIX YPaBHEHUH IepBOIro
MOPSA/IKA C IMOCTOAHHBIMU KOddduiimenTaMu u ObICTPO OCIUJLIHPYIOIIEH 110 BPEMEHU MPaBOi
qacTbio. [Ipu aTOM mIpaBasi 9acTh ABJIsI€TCsT BEKTOP-(PYHKIINEH, KOMIIOHEHTHI KOTOPOI MMEIOT
sun fI(z)rd(t,wt), j = 1,...,m, m € N, w > 1. Uccnenyercss obpathas KodbbuImenTHas
3a/1a4a 0 HAXOMK/ICHNH HeH3BeCTHBIX coMHOzKuTeNed 17 (¢, wt). Jokazano, uro no koadduiuen-
TaM JBYJIEHHON ACHUMIITOTHKHU PEIIeHUs, BHIUYUC/IEHHON B (DUKCUPOBAHHON TOYKE IIPOCTPAH-
crBa ¥, 5Ti YHKIUN OIPEIeIISIOTCs OQHO3HAYHO. [IpeBapuTeIbHO PelleHa IpsIMast 331a4a
O OCTPOEHUU JABYYJICHHOI aCUMIITOTUKU PEIICHUs IIPU U3BECTHON IIPaBOil YacCTU.

1. BconomoraresbHbIE PE3YJIbTAThI

Cumposiom ) 06o3nHaunm MHOKecTBO @ = {(2,t) : © = (v1,29,...,2,) € R", t € [0,T]},
n € N, T > 0. PaccmorpuM B () IMHEHYO CHCTEMY BHUIA

Qu 4 3" Bjgw = F(z) o R(1),
j=1 ’ (1)

u(x7t)’t:O = 0.
Bekrop-dbyukuus v : @ — R™ u = (ul,...,u™), neussecrna, a Bj — MaTpHIBI pa3-
Mepa m X m, BekTop-bynkmmn F: R® — R™ F = (F',.... F™), R : [0,T7] — R™,
R = (RY,...,R™) 3amambl. 3jech MO 3HAKOM © MBI TOHMMAaeM TIpom3Besienne A mamapa,

T. €. TI03JIEMEHTHOE IIPOU3BE/IEHIE BEKTOPOB.
O6o3naunm Takxke s y € R”

B(y) = y;B;.
j=1

Byzaem cunrars, uro juis kaxzgoro y € R™ marpuna B(y) uMeer m BeIECTBEHHBIX COO-
CTBEHHBIX 3HAYEHUIA

A(y) < Aa(y) < .o < An(y)-

B nanuoii paGore pemierneM 3ajadu (1) Mbl Ha3blBaeM ee KJIACCHYECKOE DeIleHHe, T. €.
BexTop-bynknmo u € C1(Q), ynosnersopsiomyto (1).

2l41
Teopema 1. Ilycrs F € W;H[Q]Jr

Gbyuknus. Torpa cymecTByer eMHCTBEHHOE pelienne HadaabHol 3amaqn (1).

(R™), a rakke R(t) — nenpepbisaasi Ha [0,T] BekTOp-

< JlokazaresbecTBO 3TOT0 (bakTa ocHoBaHo Ha [12, §5.8.4, §7.3]. >
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2. OcHoBHBIE pPe3yJIbTaThl

2.1. IIpamasa 3amava. JIBy4iienHass acuMOToTHUKaA. PaccMorpum B () JUHEHHYIO CH-
cTeMy ¢ OOJIBIIIUM MAPAMETPOM W:

+ZBJ§; = f(z)or(t,wt), w>1,

(2)

(x7t)’t:O = 0.
Kak u B npenbiaymiem naparpade, BekTop-pyHKmus u : Q — R™ u = (ul, .., u™), Hens-
BecTHa, a B — Marpunel pasmepa m X m, sekrop-dbyuxknun f: R" — R, f = (fY ... ™),
r:D=[0,T] x [0,00) = R™ r=(rl,... r™) zamamo.
Ilns BekTop-gyHKIuMit f u r OyJaem npejrnosaraTb, YTO BBIITOJIHEHB! CJIEIYOIINE YCIOBHS.
m+[2]+2

Bekrop-bynkmua f € W, (R™), a dyukusi r HenpepbiBHA Ha MHOXKecTBe D 1 27-11€e-
puoauuna 1o 7. [IpercraBum ee B BUE CYMMBI:

T(t’ T) = TO(t) +71 (t’ T)a (3)

rae 7o(t) — cpennee BekTop-yHkuuu r(t, 7) 10 T:

2w

ro(t) = (r(t,)) = (r(t, 7))s = % /r(t,T) dr.

0

u Oyzem 1pejosararsb, uro ri(t, 7) muddepennupyema o t. Bekrop-dynknuio r, obaiaro-
IIyI0 YKA3aHHBIMI CBOMCTBAMU, JJIsI KPATKOCTHU OyIeM Ha3bIBATh BEKTOP-PYHKIHMEH Kiacca A.
OrnpeiesiuM Terepb HEKOTOPbIe (PYHKIINN U KOHCTAHTHI, KOTOPhIE TIOHAI00SITCSI HAM B JAJIb-

po(t,T):/Trl(t,s)ds—<]r1(t,s)ds> ,

0 0

f) = s / S (y)dy, xR
R

HeHlmneM:

(27)

[IpescraBum perienne 3a1a4uu (2) B Buje:

uy(z,t) = Uy(z,t) + Wy(z,t), w>1, (4)
Uy(z,t) = ug(z,t) + wil[ul(:n, t) 4+ vi(x, t,7)], (5)
1 Ty / —iB(y)(t—s) ( £ orn(s s
Wl 1) = G R/ ‘ 0/ eI (F(y) o ro(s)) dsdy, ()
Ul(x’tﬂ—) = f(x) © pO(taT)’ (7)
up(x,t) = —#/emye_”B (f( ) © po(0,0)) d (8)
1, (2m)n/? PolY, Y-
RTL

Teopema 2. Pemernne u,(z,t) 3agaun (2) npeacrasumo B Buge (4)—(8), u

Wo(z,t)lo@) = ow™), w— oo. (9)
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< Pertenne 3aaun (2) IIpeacTaBUM B BUJIE
Uy (7, 1) = ug(z, 1) + w Hug (2, 1) + vi (2, t, wt)] + W (2, t), (10)

rie ciaaraemoe W, IpeJiosaraeTcss paBHOMEPHO B () GECKOHEYHO MaJbiM (I032Ke 91O Oyer
JIOKa3aHO0) JIOCTATOMHO BBICOKOTO MOPSIKA OTHOCHTETBHO w1, w > 1.
[Moxcrasus (10) B 3amaay (2), mosyaum

n
uor + Y Bjuge; + vir
j=1
1 n n n
+w T Jurg + Y0 Bjuig; +vie + Y Bjvig; | + Wt + Y2 BiWas, (11)
j=1 j=1 j=1
= f(z)oro(t) + f(x)ori(t,T), T=uwt,
ug + w Huy +v1] + WW‘t:O =

IIpupaBuuBast B MOCIEIHUX paBeHCTBAX KOAMDMUIIMEHTHI IPU OAUHAKOBBIX CTEIEHSIX W U B I10-
JIy4EHHBIX PABEHCTBAX IIPOBOJS ONEPAIAIO YCPEJIHEHUS 110 T, MOJYUYUM CJeAyIOoIIue 3a/1a9u:

8u0 + Z ng;) = f(x) oro(t),

(12)

uO’tZO_Oa
v — f(x)or(t, T
(5o

aul our __
+ B; =0,
Z J 81‘ (14)

Uy |t=0 = (JT, 0’ 0)

Banmaun (12)—(14) B CruLy HAIIKX [IPEAIOJIOKEHU OTHOCHTEIBLHO BeKTOP-DYHKIMI f 1 1 0HO-
3HAYHO pPa3pEIInMbl U IIPU 9TOM DEIIeHus ug, Ui, vy umetoT Bu (6), (8), (7) coorBeTcTBEHHO.
U3 cucrem (11) u (12)—(14) maxomum

8Ww+zBaww:_

81} v
J 81; 1 Z B -

]Bx

’ (15)
Wolyg 0.

B cuity Teopembl 1 pemenne 3azgaqu (15) umeer Bu

t

Ww(xat) :w_lm/eimy / —iB(y)(t— 8)(f( )Oth(s,ws)) ds
R™ 0

t

—iB(y)/ —iBy)(t—s (f( )opo(s,ws)) ds| dy = Wi, (x,t) + Wa(z,t).
0

,ZLHH JO0Ka3aTe/JIbCTBa TE€OPEMbI 2 JAO0CTAaTOYHO YyCTaHOBUTDHL COOTHOHICHMS ITOPAIKA

Wiw(@ e =ow™),  [Waw(z,t)llo@) = olw™), w— co.



Haxoxnerne 6p1cTpO OCHULIAPYIOIIE TPaBOH YaCTH B MHIEPOOJIHIECKON CcHCTEeMe 19

[TocKOJIbKY paccy»KJIeHrsi MPU BbIBOJE HUX AHAJOIMYHBLI, OIPAHUYMMCS BBIBOJOM IIEPBOTO
u3 Hux. Bocnosnb3yemcest onenkamu [12, §5.8.4]

l9()

1fy)] < Cl—n . C1>0, g€ Ly(RY),
1+ |y|m+[§]
1_|_ m—1 e
W1w(@, t)llew) ICQ/\ vl dy /et pos(s,ws) ds ,
1+|y|m+[ 2
0 c((0,11)

rjae CQ — HEKOTOPOE IIOJIO2KUTEJIbHOE YHUCJIO. Tak Kak nHTerpaJl

/| Aty
1+ |y|m+[%]+2

CXOIUTCA B culy HepaBeHcTBa Kormum — ByHsKOBCKOro, majee JOCTATOYHO JIO0KA3aTh PABHO-
MEpHYIO OTHOCHTEBHO ¢ € [0, 00) OIeHKY

¢
/et_SpOt(s,ws) ds =o0(1), w— oc. (16)
0 C((o,77)

IIyctb € > 0. Boibepem proctarouno magoe tg > 0, 4T0bbI

to

e poi (s, ws) ds <eg, (17)
0 c([o,17)
a y4acToK [tg, t] pasobbem Ha N paBHbIX "acTeit [tg, tx11), k = 0,1,..., N—1, u Bocrosb3yemcst
PaBEHCTBOM
t
/et “pot(s,ws) ds
to
1 tea1 trt1
= Z / e % poi(s,ws) ds — / et poi (th, ws) ds
N—1 b1
‘|‘Z / = tkp()t tk,WS)dS—Sl—{—SQ.

Beibepem N crosib 60sbIuM, 9TO 1ipu Beex w > ()
€
’51’ < 5 (18)

Haee, B cuity paBeHCTBa

(] Wik wty,

/ et poy (t, ws) ds = e~ |w™! / pot(t, 7) dT — w ™ / pot(te, 7) dr
t 0

[e=]
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U TOro (haxKTa, ITO BEKTOP-DYHKIUS Py UMEET HYJIEBOE CPeJIHee 110 BTOPOil IIepEeMEeHHOi, Hail-

JeTCsT TaKOe wq, ITO TP W > Wy
€

2N’

U3 coornomenwuit (17), (18) u (19) caenyer acumnroruyeckoe pasencrso (16). >

|Sa| < (19)

2.2. O6parnas 3aga4a. Ilycrs B HavanbHOl 3amade (2) MaTpuipl Bj n BeKTOP-DyHK-
nus f Te e, 9To u B IL. 2.1, U KPOMe TOro CyIIecTByeT TaKas TOUYKa L0, B KOTOPOIl

fi(z%) #0, j=1,...,m. (20)

Bekrop-dbyHKius r Ki1acca A He u3BectHa. 3aauM Touky U € R™, B KOTOPOIl BBIIOIHEHO
ycsosue (20), a Takzke BeKTOp-pyHKIWMA @o(t), pa(t, T):

wo: [0,T) = R™, o= (p5s---,00), o€ CH0,T]), ¢o(0)=0,
2: D —=R™ oy = (5, ..., 08), @2, € C(D),

KPOMe TOr0, @3 (t, T) — 27-NepuojinIHa 10 T ¢ HYJIeBbIM CPEeJIHUM. BBejieM ele B paccMOTpeHue
dyuximo ¢ : [0,T] = R™, ¢ = ((p%, ce o)

1 0, .
p1(t) = — (2m)n/2 /emoy6 O (f(y) 0 02,(0,0) o h) dy,
Rn
rie
hGR R hj:w’ j:17...7m.

O6parHasi 3a/1a4a COCTOUT B HAXOXKJIEHUU Takoii BekTop-pyHKImu r(t, 7) Kiacca A, mis
KOTOPO# perenue u, (z,t) 3a1aun (2) yuaoBIeTBOpsieT yCIOBHUIO

Huw(xovt) - [(po(t) + wil(()@l (t) + @Z(tﬂ—))] HC([O,T]) = 0(“)71)7 w — 0. (21)

Teopema 3. lirst j11060ii apbl BEKTOP-PYHKIHIT Qq, o U TOUKH T, yI0BIETBOPSIOIIIX
VKa3aHHDBIM BBIIIE YCJIOBUSIM, CYIIIECTBYET €HHCTBEHHAsI BEKTOP-(DYHKIIHST 1 Kjaacca A, npu
KoTOpoii penrerne uy(x,t) 3agaun (2) yaosiaersopsier yciaosuio (21).

<1 W13 Teopembr 2 ciiejyer, 4To pu 3a/aHHON BeKTOp-byHKIWuU (¢, 7) Kiacca A pereHue
sasaan (2) npeacrasumo B Buge (4)—(8). Ilycrs Bekrop-dynkus (¢, 7) sBISeTCS PEIIeHIEM
0OpaTHOI 331491 U U, — OTBevarolee eMy peltenne 3aaa4dn (2). B cuny coornormenwit (9), (21)
PaBHOMEPHO TIO ¢

uo(xo,t)—i—w’l[ul(xo,t)—i—vl(mo,tm) = po(t) w1 (t)+pa(t, T)]+o(w™), w>1, (22)

[TpupasuuBas B (22) K03hMUIMEHTH IPU OJMHAKOBBIX CTEIEHSIX w* k =0,1, n, uposoxs
3aTeM yCpeIHEHNe IO T, IMOJIyINM

UO(QTO,t) = SDO(t)a UQ(x07t’T) = SDQ(t?T)a

nuddepeHIupyst Moy YeHHbIe PABEHCTBA 10 t U T COOTBETCTBEHHO, MTOJIYYUM

0 0 0 0 0
5“0(1. 7t) _@O(t)a 37_1)2('%' 7t7T) - aTSOZ(uT).
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B cuny ycnoswuii 3amaun (13)
r1(t,7) = po,.(t,7) 0 h. (23)

Bekrop-dyukius ug(x,t) onpejgessiercss paseHCTBOM (6), 13 KOTOPOTrO HAXOIUM

%uo(x 1) = f(2°) oro(t) — n/2 // e"i20Y B(y)e BWI(t=s (f( yoro(s)) dyds. (24)

0 R»

Papencrso (24) paBHOCHIbHO ypaBHeHHIO BosibTreppa BTOporo poja

/Kt—sro (s)ds + h o @j(t), (25)
0
e .
K(0) = s @) [ B 0 dy (26)

Rn

o(z) = diag (f1(2),..., fM(x)), &(z) = diag (f'(2),..., ™ (x)).

B cuity ycnoBuit, Hasoxkennbix Ha f, a takxke [12, §7.3|, marpuna-dyukuusa K(t) Hempe-
pbiBHa. YpasHenune Bosibreppa BTOporo poga (25) uMeer eJIMHCTBEHHOE HEIPEPLIBHOE pellie-
une (ro(t));. B cuny ycioBuii, HAJIOJKEHHBIX Ha BEKTOP-QYHKIUI (), @2, & TAKZKE HEIPEPbIB-
Hocru K (t) dyHKIMU ro ¥ 71 NPUHAJIEKAT TPEOYEMBIM KJIACCAM.

[TokazkeMm Tenepb, 9TO HalijeHHas BeKTOP-(YHKIMA T ABJISETCs PEIeHneM 0OpaTHOi 3a-
naan. Tak Kak DYHKIUS 7 = 7o + 71 YAOBIETBOPSIET YCJAOBUSIM T€OPEMbl 1, TO pellenne 3a/a-
qu (2) upeacrasumo B Buge (4)—(8). duist mokazaresbeTBa aCHMITOTHIECKOrO paBeHcTBa (21)
JIOCTATOYHO YCTAHOBUTH PABEHCTBA

Uo(ﬁﬂoat) = SDO(t)a ul(xo’t) = Qpl(t)’ Ul(xo’t’T) = @2@’7—)'

W3 upenplaymedi vacTu JI0Ka3aTebCTBA WM3BECTHO, 9TO To(t) y/IOBJIETBOpsieT DaBeH-
cream (24), (25). Orciona ciemyer, uro mis BekTop-byHkimn ug(x’,t) BepHO paBEHCTBO
uge (29, t) = @) (t). Yunrssas, ato ug(z?,0) = ¢ (0) = 0, momyanm ug(z°,t) = @o(t). Bexrop-
dbyukiust r1 onpegensiercs pasencTsoM (23). YuurbiBag 310, Haiigem

po(t,7) =ho /gpgT(t, s)ds — </g027(t, s) ds>

0 0 -

[oxcrapinss 510 BeIpaxkenne n Touky = = x° B (7) u (8), yuurbBas, 4To BeKTOp-bYHK-

U Qo SABJISIETCA 2T-TIePUOJMUYECKOl ¢ HyJIeBBIM CPEeJIHUM 10 BTOPOIl IIepeMeHHO, MOy IiM
v (20,8, 7) = @a(t, T), ur(2°,t) = p1(t). >
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FINDING AN UNKNOWN RAPIDLY OSCILLATING RIGHT-HAND SIDE
IN MULTIDIMENSIONAL FIRST-ORDER HYPERBOLIC SYSTEM
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Abstract. The paper considers the Cauchy problem with a zero initial condition for a multidimensional

linear hyperbolic system of first-order differential equations with constant coefficients and a right-hand
side rapidly oscillating in time. Each component of the latter is a product of two functions, one of which
depends only on the spatial variable, and the second only on the temporal and “fast temporal” variables.
The the multiplier functions that depend on the spatial variable are known, but the time-dependent, rapidly
oscillating multiplier are unknown. The inverse coefficient problem of recovering the latter from some additional
information on the partial asymptotics of the solution of the Cauchy problem in the case when the right-hand
side of the system is known (direct problem) is posed and solved. This additional information consists in
setting the values of the first few asymptotic coefficients calculated at a certain point of the space. This type
of overdetermination condition (additional condition) distinguishes the statement of the inverse problem from
the one used in the classical theory of inverse coefficient problems, where the overdetermination conditions are
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imposed on the exact solution. Thus, the formulation and solution of the inverse problem is preceded by the
solution of the problem, which consists in constructing and justifying the partial asymptotics of the solution.
At this stage, in particular, it is determined how many first coefficients of the asymptotic expansion of the
solution will be used in the condition of redefining the inverse problem. We also note that evolutionary problems
with rapidly oscillating data play an important role in mathematics and its applications, already because they
simulate many physical processes; for example, associated with high-frequency mechanical, electromagnetic or
other vibrations. Moreover, the question of constructing for such problems the first few terms of the asymptotics
of the solution is often much simpler than constructing the solution itself (and also calculating its values at the
required points). Therefore, the development of the theory of inverse coefficient problems for rapidly oscillating
problems seems to be undoubtedly relevant.

Key words: partial differential equations, hyperbolic sestems, rapidly oscillating right-hand side, asymp-
totics, inverse problems.
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