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CONVERGENCE OF THE SUCCESSIVE
APPROXIMATION METHOD IN THE CAUCHY
PROBLEM FOR AN INTEGRO-DIFFERENTIAL

EQUATION WITH QUADRATIC NONLINEARITY

V. L. Vaskevich and A. I. Shcherbakov

The equations considered in this article have the form in which the time
derivative of the unknown function is expressed as a double integral
over the space variables of a weighted quadratic expression of the sought
function. The domain of integration is unbounded and does not depend
on time but depends on the space variable. We study the Cauchy problem
in the function classes accompanying the equation with initial data on
the positive half-line. In application to this problem, the convergence of
the successive approximation method is justified. An estimate is given
of the quality of the approximation depending on the number of the
iterated solution. It is proved that, on any finite time interval, the posed
Cauchy problem has at most one solution in the accompanying function
class. An existence theorem is proved in the same class.
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