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Mp1 paccmarpuBaeM 3aiauu 00 oOpyIIEHHHM BOJIHBI AJisi ypaBHeHHs! broprepca c
MaJlol «MHUMOM BSI3KOCTBIO», KOTOpasi Ha CaMOM JIeJIe UTPAeT poJib MaJOl JUCIIEPCUU.
XoT4, MO-BUIUMOMY, TaKO€ ypaBHEHHE (U3UUECKOTO CMbICTIA HE UMEET, TEM HE MEHee,
paccMarpuBaeMasl 3a7ada sBIISIETCS HHTEPECHBIM aHAJIOIOM 3HAMEHUTOW 3anauu [ype-
Bu4a-IIuraeBckoro 06 00pa30BaHUN 30HBI OCIUIUIAIUN TIPH OOPYIIEHUHU KIIPOCTOH BOJI-
Hb» Ui ypaBHeHus: Kopresera-ne ®@pusa. [Ipu 3tom, B otinune ot ypaBHeHus: Kopre-
Bera-ie Opusa, s ypaBHeHus i-broprepca perieHne B 30He OCHWUISAIIANA OMUCHIBACTCS
SIBHO M UMEET «JIBYyX(]a30oBy0 CTpyKTypy». Ha aTOT dpakt ObU10 ykazano Ooree 25 ner
Hazaj B pabote ([obpoxoros u ap., 1992), rae pemienue ObLIO MOCTPOCHO B BUE PYyHK-
LMK OT KaHOHWYecKoro omneparopa Macnosa. Tenepp, UCONb3ysl HEJAaBHUE PE3YibTa-
T (Dobrokhotov, Nazaikinskii, 2018), Mbl mpuBoIMM perieHust B 0onee 3hHeKTUBHOM
(¢bopMe — B BHJIe PaBHOMEPHON aCUMMTOTHKH, MPEACTABICHHON KaK JoraprugpmMuaeckas
MPOU3BOIHAS OT (YHKIIUUA DUPH CIIOKHOTO apTryMeHTa.

Pabora nopnep:xana MuHHCTEpPCTBOM HayKHU U BhIciero oopaszoBanus Poccuiickoit
tdenepanuu (TeMma AAAA-A17-117021310377-1).
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We consider wave breaking problems for the Burgers equation with a small
“imaginary viscosity,” which in fact plays the role of small dispersion. Although this
equation has no apparent physical meaning, the problem in question is an interesting
analog of the famous Gurevich-Pitaevsky problem on the onset of an oscillation
zone as the breaking of a simple wave occurs for the Korteweg-de Vries equation. In
contrast to the latter, the solution of the i-Burgers equation in the oscillation zone can
be described explicitly and has a two-phase structure. This was indicated more than
25 years ago in (Dobrokhotov et al., 1992), where the solution was constructed in the
form of a function of Maslov’s canonical operator. Now we use the recent results in
(Dobrokhotov, Nazaikinskii, 2018) to present the solutions in the more efficient form of
uniform asymptotics represented as the logarithmic derivative of the Airy function of a
composite argument.

The research was supported by the Ministry of Science and Higher Education of the
Russian Federation (project no. AAAA-A17-117021310377-1).

Keywords: Burgers equation with dispersion instead of viscosity, wave breaking
problem, two-phase asymptotics, Airy function

References

Dobrokhotov S.Yu., Maslov V.P. and Tsvetkov V.B. Zadacha ob oprokidyvanii volny dlya
model’nogo uravneniya v, +vv_ —ihzvxx =0 (Problem of the reversal of a wave for the
model equation v, +vv_—ih’v_ = 0). Math. Notes, 1992, Vol. 51, No. 6, pp. 624—627.

Dobrokhotov S.Yu. and Nazaikinskii V.E. Efficient formulas for the canonical operator near a
simple caustic. Russ. J. Math. Physics, 2018, Vol. 25, No. 3, pp. 545-553.

42



