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IIpedcmasneno axademuxom HAH Yipaunwt EA. Xpyciosoim

Cyuwecmsenmolm MOMEHMOM 8 ACUMNIMOMUUECKOM AHATU3E PEUEeHUT HeTUHEUNBIX 8NOJIHE UNMEeZPUPYEMbIX YPAas-
HEHUTl MEMOOOM HAUCKOPeLuez0 CNYCcKa ABIAemcs UCCAed08anue eOUHCMBEHHOCMU PeUeHUs. COOMEEMCMEYio-
wetl 3adauu Pumana — lunvbepma. B pabome ycmanagiusaemcs eOUHCMBEHHOCb pewenus 3adauu Pumana—
Tunvbepma, nocmpoennoil no aeevim danHviM paccesus 0ns ypasuenus Kopmeseea — de @pusa ¢ navanrvHoimu
OauHbIMU MUNA CMYNEHVKI, COOMBEMCMBYIOWUMU 60JHe paspexcenus. Takas 3adaua no3eonsem ucciedosamn
ACUMNMOMuUUecKoe nogedeHue peuleHus no3aou 3adnezo 01H08020 ponma. /loxazamenvcmeo eQuHCmMeeHHoC-
MU NPOBEOEHO KaK 0N HEPE3OHAHCHOZ0, MAK U O PE3OHAHCHO20 CYUAes.

Kmiouegwie caosa: ypasnenue Kopmeseza — de @pusa, 6onna paspexrcenust, sadaua Pumana — luwbepma.

AcuMnTotTiyeckoe noBezierne petenus 3agaun Korm st ypasuenusi Kopresera—ne @pusa (Knd):

Qt(xvt): 6q (xvt) QX(X’ t)_Qxxx(xv t)v (th)ERXR+7 (1)

€ HaYaJIbHbIMK JaHHbIMU ¢ (X, 0) = g((x), COOTBETCTBYIOIUMU BoJIHE paspexenusd (g (x) — ¢

npu x = —o u go(x) —0 npu x — o), IOTHOCTBHIO UCCIEA0BAHO HA (DU3MUYECKOM YPOBHE CTPO-
roctu. M3Bectro (cMm. [1, 2]), 4To perienne npu ¢ — e UMeeT CJAEAYIONNE ACUMIITOTUKH:

e B oGacTn x < —6¢2¢ 10331 3a(HETO BOJIHOBOTO (DPOHTA PElIEHIE ACUMITOTHYECKH 01113+
KO K (pOHOBOI KOHCTAHTE ¢

e B cpexneil obmacti —6¢*¢ < x <0 pelenne acCHMITOTHIECKH GIU3KO TOYHOMY PELIEHHIO

Kn® Buna —é;

e BIIepe/U TTepeiHero (hpoHTA BOJIHBL, T. €. Tpu 0 < X, OHO aCUMTITOTHYECKU TTPE/ICTABIISETCS
B BUJIE CYMMbI COJIUTOHOB.

Maremarudecku cTporue 060CHOBaHUSI 9TUX ACUMIITOTUK B CPeIHEN U COMUTOHHOI obJiac-
TSIX OBLIN TTOJIyYeHbI CPABHUTENBHO HeaBHO [3]. OHM OCHOBAHbI Ha MPUMEHEHUH HEJMHENHOTO

METO/Ia HAMCKOPENIIETO CITyCKa JIIsT BeKTOpHOI 3asaun Pumana—[mabsbepra (PT) u mosryuerst
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HpI/I CJIe,ZIYIOH.IeM AOITIOJIHUTEJIbHOM yCJIOBI/II/I Ha HaAYaJIbHbIC /IaHHDbIC: CYH.ICCTByeT Majioe K> 0
Takoe, 4YTo

[ e Qap@)+]go(-x) - Pdx <o 1 x1gD (x)e Li(R), i=1,....8. (2)
0

B [3] 6bli1a TaksKe mpeiokeHa BO3MOKHAS aCUMIITOTHKA BTOPOTO YJieHa aCHMITTOTHYECKO-
ro pasyokeHus penrenust 3agaun (1), (2) B obmactu mosaau 3aaHero poHTa BOJIHBI (X < —6c%t ).
Ita hopmy.ia Oblia BbIBe/leHA /IJIsT CTydasi HEPE3OHAHCHBIX HAYAIbHBIX JAHHBIX B TIPE/IIOI0Ke-
HUM €IMHCTBEHHOCTU PEIeHUs] COOTBETCTBYIONIeH 3azaun PI' 110 JieBbIM JJaHHBIM PACCESTHUS.
3aMeTHUM, 4TO OTCYTCTBHUE eIMHCTBEHHOCTH pelienus 3a1a4u P MokeT mocTaBuTb 110/ COMHEHNE
JOCTOBEPHOCTH acMMITOTUKH. [lesib HacTosIei paboThl — J0KA3aTh €IMHCTBEHHOCTD PEIIEHMSI
BbIIIeynoMAHYTO 3a/1aun PI' kak B Hepe3oHaHCHOM, Tak U B Pe30HAHCHOM cJydasax. OTMeTnM,
YTO eJINHCTBEHHOCTD PEIEHsI ATOI 3a/[a41 OKA3bIBAETCSI JIJIsT O0JIee TMMPOKOTO KJIACCa HAualb-
HBIX JIaHHBIX, 4eM (2), a UMEHHO MBI ITPeIIioJIaraeM, yto

f|x|(|q(x,t)|+|q(x,t)—62 Ddx <o, Vt=0. 3)
0

JlocTaTouHBIMU YCTIOBUSIMU BBITIOJTHUMOCTH CBOHCTBA (3) SBJSIOTCS TaKWe YCJIOBUS Ha Ha-
YaJibHbIE JJAHHbIE: x4q(()i)(x)e L(R,) n xt (di/dxi ) (go(x) —02) e Li(R_) (cm. [4]).
[Tyctb Teneps g(x,t) — aro penienve ypasuenus (1), yoBieTBopsiolee ycaoBHio (3).

HanomuM HeKOTOpbIe (hakThl 3a1a4n paccestius st oneparopa H(t) = —(d 2 / dx’® )+q(x,t)
Ha BCell 0CH, CBSI3aHHbBIE € TIOCTAHOBKON MccemyeMoit 3aiaun PT. PaccMoTpUM CIeKTpasibHYIO 3a/1a9y

(HO) /) (x)=Af(x), xeR, (4)
rne Ae C — crnekrpasbhbiii mapamerp. Kak usBectno [5], criektp onepatopa H(¢) cocTouT u3
abCOTIOTHO HENPEPBIBHON YacTH R, 1 KOHEYHOTO YMCJIa OTPHIATENBHBIX COOCTBEHHBIX 3HAUe-
HU —Kf <..‘<—K12\, <0. B cBoo ouepe/b, abGCOTOTHO HENPEPHIBHBINA CIIEKTP COCTOUT W3 OJI-
HOKPATHOTO crieKTpa Ha uHTepsaie [0, 02] 1 CIleKTpa KPaTHOCTH J[Ba Ha [02,00]. Bmecto A B
ypastennu (4) Ham Gyzer yI06HO HCIIOIB30BATH APYIOi ClEKTpasibiblil mapamerp k=vA—c?
rJle JIISt KOPHST BBIOMPAETCST TaKash BETBb, 4TO (DyHKIMs & =k(A) B3aMMHO OJIHO3HAYHO OTOOpA-
xaet obmacth D:=C, \ R, na obmacts ©:=C, \ (0,ic]. Pemenus ypasnenus (4) paccMarpu-
BalOTCA Kak (GYHKIUK OT mapamerpa ke D =D U0dD . B wactHocTH, ypaBHeHue (4) nMeeT 1Ba
penrerns Vocta ¢(k, x,¢) u ¢;(k, x,t), yIOBAETBOPSIONNX yCTOBIAM

lim e_i“k2+62x¢1(k, x,t)= lim ¢k, x,t)=1 pn ked.
X—>—00

X—>oo

ITH PEIeHust CBSI3aHbI MEXK/Y OO0 COOTHOIIEHIEM PACCESTHUST
T(k, 1) by (k, x,0) = (k, 2, 0)+ R(k, 1) (k, x, 1) pu ke R,

rie T(k,t) u R(k,t) — 510 JieBbie KOIDMUITUEHTDI TPOXOKAEHUS 1 OTPAKEHUST COOTBETCTBEHHO.
Umeer mecto popmyna T(k, ¢)=2ikW(k,¢), rae

d d
W(k7 t):: Eq)i(k’ X, If)(b(k, X, t)_¢1(k! X, t)aq)(k! X, t)
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9T0 BpoHCKMaH pemenuii Mocra. O gBasgercs rosoMopdHoil GpyHKImeil B o6macTn D 1 uMeet
HeTpepPBIBHBIE MTPe/IeIbHbIE 3HAUEHMST Ha TPaHuIle 09 , IpudeM Ha 0D OH HUT/E He 0OpaIaeTcs B
HYJIb, 32 UCKJIFOYEHNEM, BOBMOKHO, Touku R =1ic. IIpu atom:

(a)ecm W(ic,0) #0,10 W(ic, t) # 0 a1 Bcex ¢ . Takoii caryuail Ha3bIBaeTCsl HEPE3OHAHCHBIM,
1 9TO, BOOOIIE TOBOPSI, CUTYAITNsT OOIIETO MOJIOKEHNS;

(b) ecim W(ic,0)=0 (1.e. W(ic,t)=0 s m1060ro t), To 9TO TaK Ha3bIBa€Mblil PE30HAHC-
ubtit crydait. Ipu atom W(k,t)=Cvk—ic(1+0(1)), C=C(t)=0."

OueBuHo, uro Koadduiment npoxoxaenus T(k,t) umeer MepoMopdHOE IPOJOIKEHIE B
0671acTb ® € HPOCTHIMU HOJIIOCAMU B TOUKAX 1Ky, ..., iKy. ITomoxnm

J(k+e)? +¢?
sy (k)= — lim YEF T e DR kel0,id].
e—>+0 k

Ira HYHKIUS YUCTO MHUMAasT, DOJIee TOTo,

x(kt)y=1i|x(k t)|, kel0,ic]. ()
Omna nernpepbiBHa Ha nosyuaTepBase [0,ic). Ecan touka ic — nynp dynkuun x(k,t) (Hepeso-
HAHCHBIN cJry4dait), To

x(k,t)=C()Nk—ic(1+o(1)), k—ic. (6)

Eciu B Touke ic dynkius x(k, t) nmeer ocobeHHOCTH (PE30HAHCHBII CJIyYaii), TO

(@)
kt)=
B0 Tic

Pemennst Mocra ¢(ix;, x, ¢) sBistiorces cobcTBeHHBIMU (DyHKIMsAMEU oreparopa H(t). O60-
3HAYMM 0OpaTHBIE NX KBAJPATOB HOPM Y€epe3

v;(0) = (0% (i, x,0)dw) ™
R

(1+o(1)), k—ic. (7)

Oyukiuu R (kt), ke R, u x(k t), ke|0,ic], n Bemunmbl —K?,’Yj(t),j =1, ..., N, npen-
CTaBJISIOT OO0t JIeBbIe TaHHbIE paccestHust oniepatopa H(t). VIX aBooIus B cuiy ypaBHEHMsI
Kn® umeer cienyromuii Buz [6]:

.13 212 1,2 1,2 813 2 .

X (k, t) :X (k)e—Sll’k —12itkc , R (k, t) — R (k) e—Sltk —12itkc y Yj (t) — ’Y]e 8Kjt+120 K]ty
rae x(k)=x(k,0), R(k)=R(k0), v;=7;(0). Merosom o6paTHoii 3a/1a411 paccestHUs peleHne
q(x,t) 3amaun (1), (3) MmoKeT OBITH OHO3HAYHO BOCCTAHOBJIEHO I10 JIEBBIM HAaYaIbHBIM JaHHBIM
paccesuug (cMm. [7])

{R(k), keR; x(k), kel0icl; —x5,v;>0, j=1,...N}.

[TokaxkeM Terepb, KaK M0 3TUM JaHHBIM (hopMyIupyeTcst BekTopHas 3agada PT. B obmactu
D BBejieM MepoMopdHyT0 BekTOp-pyHKINI0 m(k)=m(k, x,t):

i (k)= (g (k), 1y (k)) = (T(k, )0y (k, x,£)e™ ¥, ¢ (k, x, 1) *YY,

! Msi Gyzem oGosnadars depes C, C;, C, mo6yio HeHyJIeBYi0O KOHCTAHTY MO MEPEeMEHHON k. DT KOHCTAHTHI
MOTYT 3aBUCETH OT ¢, & MHOT/IA 1 OT X.
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MMEIONIYIO MOJI0Ca TIEPBOi KOMIIOHEHTBI BEKTOpa B TOYKax ik;. B ocrambHom sta dyHKima
HeIpepbIBHA BILIOTH [0 TPAHUIIBI 06acTH D), 3a UCKIIOUEHHUEM, BO3MOKHO, TOUKK ic (B pe3o-
HaHCcHOM ciydae). [Ipenesbible 3HaueHns 9Toi GyHKIMU Ha rpanuiax paspesa (0,ic], Boobiie
roBopsi, pasandtbl. Ha 6eckoHedHOCTH OHA OrpaHUYeHa:

m(ky=( 1)+2—}k{j(q(y,t)—c2)dy](1 —1)+0(k%), k—s oo

Ita dhopMysa MO3BOJISIET BOCCTAHOBUTH penierue 3agaun (1), (2) mo acuMITOTHYECKOMY pas-
JIOJKEeHUI0 BeKTOp-(hyHKIMU m(k) GeckoHeuHo yaaieHHoW Touke. [Tpomoskum Tereps m(k) B
obnacte D" ={k:~ke D} 1m0 popmyne m(-k)=m(k)o,, rae o, =((1) (1)
[Tocie Takoro npogokenust pyHKimst m(k) MMeeT MoMI0Chl B TOYKaX —iK j ¥ CKauKH BJOJIb Be-
IECTBEHHON OCH U BJIOJIb OTpe3ka [—ic,ic]. Bemem kpectoobpasubiii KouTyp RU[—ic, ic] ¢ ec-
TECTBEHHOI OpHEHTAIiell cjieBa HampaBo Ha R u cBepxy BHU3 Ha [ic, —ic|. O6o3HaunM yepe3
m, (k) (coorBercTBeHHO, M_(k)) NpesenbHble HETAHIEHIMAIbHbIE 3HaYeHuss m(k) crpasa (co-
OTBETCTBEHHO, CJIEBA) 110 HATIPABJIECHUIO KOHTYPa. B pabore [3] 6b110 okazaHo (B HEPE30HAHCHOM
cirydae), uto pyukuust m(k) siBisieTcs perreHueM cieaytorei 3agaun PT:

Haiimu sexmop-gynxyuro m(k), mepomopnyio ¢ ooaacmu C\ (R U]ic, —ic]), ¢ nomocamu 6
moukax ik, j=1,..., N, komopas umeem nenpepoishvie zpanuinble SHaUCHUS HA obeux cmoponax
KOHMYPA, 30 UCKTIIOUEHUEM, BO3MONCHO, MOUeK Tic , u ydosiemeopsiem caeoytouum Ycro8UsiMm:

D) ycnosuio ckauxa m, (k) =m_(k)v(k), z0e

) — Matpura [laynn.

[(, 2 —2d(k)
1=|R(B)P  —R(k)e BeRr
1 0 _
v(k)= (eto® 1| kelic, 0], (8)
oV (=k)oy, ke[0,—ic],

npuuem D(k):=d(k, x,t)=—4ik> —6ic’k—ikxt™" — amo ¢asosas Pynxyus resvix danmvix pac-
CestHusL;
1) nonrocnomy ycaosuro

0 0
esi m(k) k—lﬂj m(k) iyjemp(mj) 0 9
0 iy e 2@l ©)
Res. m(k)= lim m(k) Vi :
J k—>—11<j 0 0
IIT) ycaosuro cummempuu
0 1
m(—/e)=m(/e)(1 0); (10)
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1V) ycnosuro nopmuposxu

lim m(k) =1, 1);

V) npu k— tic ¢ynxuus m(k) umeem credyioujee nosedenue: (a) 6 Hepe3oHancHom ciyuae,
m. e. ecmu x(k) yoosnemeopsiem ycrosuio (6), eexkmop-pynxuus m(k) nenpepovisna ¢ *tic; (b) 6
Pe3oHancHOM cayuae, npu ycaosuu (7),
_(_G
O s
B mouxe —ic ananozuunoe ycirosue popmyaupyemcs no cummempuu (10).
Jlokaxkem, 4To penrenue 91oii 3agaun PI' equncrsenno. Iyers m(k) n m(k) — nBa pasnbix

pemenus. Torga ux pasuocts m(k) :=m(k)—m(k) ynosnersopsier ycnousm [ — IITw V, a yc-
soBue [V 1iepexomuT ¢ yaeToM MepoMOp(HOCTH B CIIeyIoIee:

CZJ(1+0(1)), k—ic, C,#0. (1)

m(k)=0(k™"), k—>co. (12)

B o6macti © BBegeM Mepomopduyio dynkimo F(k):=m,(k)m,(k)+my(k)ymy(k), meio-
IyI0 MPOCTbIE TOJIOCHI B TOYKAX 1K; M ACHMIITOTHYECKOE IMOBEICHHE F(k)= O(k_z) npu
k — e B cuny (12). Tak kak —k =k pus ke iR, 1o ycnosue (9) Biaeder 3a co60it

2t® (i ; .
@ ])61

Res; F(k)=2iy; |my(ix ) [ e R, . (13)

OTMmeTnMm, 4TO TOUHOE 3HaUYeHre KoncTanTsl C; B yesaosun (11) He oroBopeno, T. e. my(—k) =
= my (k) =y (k)1 (k)= O((k—ic) V%), my(k)=m (ky=0(1) npu k—ic. Ho torma B cuuy
cummerpun my(k)=0(1), k—ic, . e. F(k)=O((k —ic)™"?) pu k — ic B pesonanctom ciydae. B
Hepe30HAHCHOM OHA OrPaHUYEHA B OKPECTHOCTHU 3TOH TOYKHU. B ocTanbHbiX TOUuKax 09 dyH-
kiust F(k) uMeer HempepbIBHbIE MPe/ebHble 3HaUYeHMs. J[JIsT IPOCTOTHI M3JI0KeHUsT 0603Ha-
uynM 3HadeHns pyuknun F(k) Ha otpeske [0,ic] caeBa u cripaBa uepes Fj(k) u F,(k) coorset-
CTBEHHO, cOXpaHuB obo3nadenne F, (k) Ha BeeCTBEHHOW OCH. DTO HEIPEPBIBHbIE HYHKIINN
Ha CBOUX O0JIACTSX OTPEIEICHNs, 32 UCKIIOYEHNEM TOUYKU ic B pe3oHaHCHOM ciydae. CoracHo
yeaosuio (10)

E, (ky=my , (kymy _(k)+my . (kymy _(k),

E,(ky=my , (kymy, () +my, , (kym, ; (B),

E (k)= my ;(kymy, (k) +my,  (kym, ().

N3 ycnoBusg ckauka (8) mosrydaem

E (k)= (1=| RCEY ) | my _(R)[ +|my, (k) [* +2 Im(R(k)e P m; _(kym, _(k)),

Ey (k) =my j(kymy (k) +my y(kymy 1 (ky+ | my, 1 () P 3 (R)e ™, (14)
F, (k) =my j(kymy, 1 (R)+my jGeymy 1oy | my 1 (k) P x(R)e* ).

OtmernM, uto 1o onpenenennio ®(k)e R npu ke [0,ic], a cormacho (5) y(k)eiR,, T. e.
B cuay (14)
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ReFj(k) =ReF, (k)=my j(kymy (k)+my (Rymy ;(k),

(15)
ImF (k) =-ImF,(k)eiR_.

ITyctb Temeps p>k; — OOJIBIIOE TTOJOKUTENBHOE YUCIIO U TIYCTh C, — TpaHuIa MHOXCCTBA
Dn{k|k|<p}.Bynem cunrars 3aMKHYTBII KOHTYD C » OPHEHTHPOBAHHBIM HPOTHB YaCOBOU CTPEJIKH.
Tax kak ocobentnoct F(k) Ha TaHHOM KOHTYPe HHTErpUpyeMbIe, TO 10 Teopeme Ko u (13)

Cf)F(k)dk 2rt1ZReslK F(k)——41t27] |my(ix )|2 200(ix;).
G j=1 j=1

(16)

Ho F(k)=0(k™) upu k—oo, 1. c. hmp_mJ‘F(pele)peledO 0, u mpu p— oo dopmyia (16)
[EPEXO/UT B

ic 0 N .
[ (kydk+ [ Fi(kydk+ [ F,(Rydke+ 4Ty v | my (i ) [P 0 =0,
R 0 ic J=1

BosbMeM BelleCTBEHHYIO YacTh 9TOTO BhIpaskeHust, yuutbiBast (15) u to, uro unrepsai [0, ic] 06-
XO/IUTCSI IPU UHTETPUPOBAHUY B TIPOTUBOITIOJIOKHBIX HAITPABICHUIX:

0= _[((1—|R(k) Y| my ()P +|my, (k) [*)dk+

2t®
) j |my ,(is) | x(ls)|ef‘1’<“>ds+4n21y] | my (i) [P e,
0 J=

Bce craraemble cripasa HeoTpHIaTebHbl, Tak Kak |R|<1 mpu ke R\ {0}, 1. e.
my _(k)=0 npu ke (RU[0,ic]u;{ik;}), my _(k)=0 npn ke R, (17)

13 5THX paBEHCTB BHITEKAET, YTO B JelicTBUTeNbHOCTH BekTop-dynkuusa m(k) =m(k)—m(k) ne
umeet 1osocoB. Kpome toro, u3 yciaouii ckauka (8) ciemyer, uto my(k)=0 npu ke dD.
[TpomoskiM eé aHATUTHYEeCKU B HUYKHIOW TTOMYTIOCKOCTD. [Toyuennast hyHKius romomopdna
B C u ctpemuTcst K Hymo ipu k — oo Toraa B cuity teopemst JInysuiist my(k)=0 mpn ke D.
U3 aroro n us nocsieanero us paseHcts (17) caenyer, uto my +(k)=0 npu ke R. Boaee Toro, us
TOTO, 4TO My(k)=0 mpu [0,ic] u ycnosuii (8) caemyer, uto my(k) He nmeer ckauka Ha [0, ic].
[Ipomoskast €é B HIZKHIOIO TIOJTYTJIOCKOCTh U BHOBDb TIPUMEHSIST TeopeMy JInyBHILIIsI, MBI TIPUXO-
auM K tpeGyemomy pasenctBy m(k)—m(k)=0 npu ke C. EquncrBeHHOCTD f0Ka3aHa.
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€/IMHICTD PO3B’A3KY 3AJAYI PIMAHA — I'VIbBEPTA
JUIA XBUJIT PO3PI/IDKEHHA PIBHAHHA KOPTEBETA — IE OPI3A

IcToTHIM MOMEHTOM B ACHMITOTHYHOMY aHATi31 PO3B’I3KiB HEMIHINHNX I[ITKOM iIHTETPOBHUX PIBHAHD METOZIOM
HAWTIBU/IIIIONO CITYCKY € JOCJI/KEHHST €IMHOCTI PO3B’sI3KY BiANoBiHOI 3asaui Pimana — Tiabsbepra. Y poboTi
BCTAHOBJIIOETHCS €MHICTD PO3B’sI3Ky 3ajiaui PiMana — Tinbbepra, o0y moBaHol 3a JIIBUMY JAHUMU PO3CIIOBAHHS
nuist piBHsiiHst Kopresera — e Dpisa 3 MoYaTKOBUMM JaHWUME THITY CXOIMHKH, 1[0 BiIIOBIJAI0Th XBUJI PO3pi-
mxennd. Llg 3amaga 1ae sMory 10CaiANTY aCMMIITOTUYHY TOBEIIHKY PO3B’S3KY MO3a/y 3aHBOTO (PPOHTY XBUJIL.
Jlokas eIMHOCTI TIPOBEJIEHO SIK /1711 HEPE30HAHCHOT0, TaK i /111 PE30HAHCHOTO BUIIA/IKIB.

Kntouoei crosa: pisnsins Kopmeseza—ade Dpisa, xeuns pospioncenis, sadaua Pimana—Iinwbepma.
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UNIQUENESS OF THE SOLUTION OF THE RIEMANN — HILBERT PROBLEM
FOR A RAREFACTION WAVE OF THE KORTEWEG — DE VRIES EQUATION

An essential aspect in the asymptotic analysis of solutions for nonlinear completely integrable equations by the
method of steepest descent is the study of the uniqueness of the corresponding Riemann—Hilbert problem.
We establish the uniqueness of the solution for the Riemann — Hilbert problem associated the left scattering
data for the Korteweg — de Vries equation with the steplike initial data, which correspond to a rarefaction wave.
Such a problem allows us to investigate the asymptotic behavior of the solution behind the back wave front.
The proof of the uniqueness is done for the nonresonant and resonant cases.

Keywords: Korteweg — de Vries equation, rarefaction wave, Riemann — Hilbert problem.
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