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We design and analyse a numerical method for the solution of the follow-
ing second order integro-differential boundary value problem,

ν(y)g(y) =

∫ ∞

0
k(x)g(x)dx

(
D(y)g′(y)

)′
+p(y), y ≥ 0, g′(0) = 0, g(+∞) = 0,

which arises in the study of the kinetic theory of dusty plasmas.
First we provide those informations on the existence and other qualitative
properties of the solution that will be essential in the numerical investigation.
Then we propose a method which is based on the discretization of the differ-
ential and integral terms and on an iteration process to solve the resulting
nonlinear system. Under suitable hypotheses we prove the convergence of the
overall method. The peculiarity of this equation is that the coefficients of
the differential terms depend on the integral of the unknown function. This
influences both the choice of the discretization process and the approach for
studying its convergence. We will show the characteristics of the method by
means of some numerical simulations.


