Existence, unicity and asymptotic analysis for solution of the Burgers
equation with relaxation
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The wave propagation processes in non-linear media with relaxation are described by the following integro-
differential equation [1]:

ou 0%u of(u) ¢ e [Y Yy —y
9% Aa—y2 =afc oy ;u—i— = N u(z,y’) exp - dy'}, (1)
set in the domain
Qr={(z,y):0<z<T,—c0 <y < 0}
with the initial condition
u(z =0,y) = ¢(y) (2)
and the periodicity condition
u — 1-periodic in y. (3)

Here A, ¢, €, T are constants, ¢ > 0, 7 > 0, f, ¢ are functions, f € C}(R), ¢ € Wg’peT, where WQI’WT isa
completion of the set C7° .. (R) of 1-periodic infinitely differentiable functions with respect to the norm

111 1
1 830 2

1_ 2, (992
ety = ( [ ¢+ (G2a)

1 8 2
IM%M&—SWE/{ﬁ@w+<ﬁ> dy.
z€[0,T]J0 Jy

Let X be the completion of C72 (R) with respect to this norm.

THEOREM Let f € CY(R), ¢ € Wy P, If f'(u) satisfies a Lipschitz condition with constant L

By definition, set

|f'(u1) = f'(uz)| < Lluy — ua|

and if Isup,c x f'(u), there exists o > 0 such that problem (1), (2), (3) has a unique solution in X such
that < u >= 0.

A priori estimate for the solution is proved.

The asymptotic expansion in the case ¢ — 0 is constructed and justified. As a consequence for any
k € {1,2,3...} there can be calculated an approximation convergent to the solution with the order *.
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