o

Mo¢eow UMV@/?/‘(Z[/ Mahe matizs BM/@Z‘?h,
v .40, w.3, 1935 53-57

/

UNTQUENESS OF THE SOLUTION OF THE CAUCHY PROBLEM

FOR THE KORTEWEG - DE VRIES EQUATION
IN CLASSES OF IMCREASING FUNCTIONS

I. N. Bondareva and M. A. Shubin

Vestnik Moskovskogo Universiteta. Matematika,
Vol. 40, No. 3, pp. 35-38, 1985 =

UDC 538.574

The authors prove the uniqueness of the solution of the Cauchy problem
for the Korteweg - de Vries equation on [0 TIXR. 1n theclass of functions
u(t, x) that satisfv the following conditions as | x| + « uniformly

with respect to t=[0,T]:

u&ﬂ=oﬂﬂk-§%=0m. n=1,2,3, ...

Menikoff [1] proved the existence of a solution for the Cauchy problem fcr
the Korteweg~ de Vries (KdV) equation under an initial condition from some class
of increasing functions. In this paper, we will establish that the §olution is
unique in a somewhat broader class of functions.- In [1], uniqueness of the solu-
tion was proved only in the class of functions that have a cértain asymptotic
benavior as |x| + =. In classes such as Menikoff classes [1], i1t 1s also pos-
sible to prove that a solution exists (this was done in [2] for somewhat narrow-

er classes). Thus, in these classes a solution exists and is unique.

The basic idea of this paper is to utilize a variant of Holmgren's prin-
ciple, applied to a linear equation in which the coefficlents are expressed 1n
terms of unknown functions. The existence of a solution of the conjugate equa-
tion (in the class of decreasing functions) 1s proved on the basis of the same
ideas as in [2], which offered a solution for the equation that specifies the

discrepancy between the asymptotic solutions of [3] and the actual solutions.

1. Consider the Cauchy problem for the K4V equatlon:

UeH Uy + Urer =0, U]tmo=Ug(X). A (1)
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