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Abstract This paper g'wfs a new viscous regularization of the Riemann problem

for Burgers' equation w, + E,;._ = 0 with Riemann initial data v = u_(z < 0),u =

o

2

ws(z > 0) at t = 0. The regularization is given by wu, + % = ee*u,, with appropri-

ate initial data. The method is different from the classical met#hud, throngh comparison
of three viscous equations of it. Here it is also shown that the difference of the three
regularizations approaches zero in appropriate integral norms depending on the data as
g — 0, for any given T > 0.
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1. Introduction

The objective of this paper is to investigate a new regularization of scalar conser-

vation laws p
u1+(%—) =0 whereu:RxRY"—=R (1)
X
with Riemann initial data S
Py D5
SR 2
a0 = {2 75 2)
Cur viscous equation is
2
(AR + (%) s- EEEW;:;J: (3]
x
This equation is derived from the unsteady Navier-Stokes equation
Uy + C(U) - Uy = Re™'Dy(U) + z,* Da(U, ) (4)
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which descripts one dimensional unsteady gas motion with ¢ylindrical symmetry, where
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11 0 i ¥ 0
2 2

See [Eq.(3.86),1] or [Chapter iv Bq.(21),2]. (3) is a perturbation of Eq. (4) in the form
UD=U.+(Ug+ely + -+ w1l + pals + -}, where g = Be™l pa = :.n:;l, The
situation is retrieved by introducing dependence of the solution on the slow variables

Ty =¢t, T=pt, T3=pat

besides the fast variable ¢ = 1. Thus, we have, formally
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In this situation it is obtained that a singular equation

W+ WW, + % = eWaee (5)

where x, ¢ are new space-time variable and W is a scalar. Then using translation

w = tW,t" = Int and replacing ¢’ with ¢ we can get (3). The detial can be found in

[2]. Equation (3} is also the model of the propagation of finite-amplitude sound waves

in variable-area (See [3,4]), where u is an acoustic variable, with the linear effects of

changes in the duct area taken out, and ee¢’ depends on the particular duct chosen.
The classical regularization of (1) (2) is to imbed (1) in the viscous equation

2
Ut 4+ (%) = ElUzx (6}
&£

The difficulty with this regularization is that (6) does not possess space-time dilational
invariance ((z,t) — (az,at),a > 0) of (1) (2). In order to overcome this difficulty
Dafermos [3], Kalasnikov [6], Tupciev [7] independently suggested the viscous regular-
ization of (1) (2) given by

2
e, <0
v(x,0) = {m., ) (8)




