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Abstract

We study some new model of interdiffusion. Let a region Ω ⊂ Rn, n ∈ N with the smooth boundary
∂Ω, T > 0 and r ∈ N \ {1} be fixed. Moreover, let diffusion coefficients Di, partial molar volumes Ωi,
initial concentrations c0i and flows on the boundaries ji of the ith components of a mixture, i = 1, . . . , r
be given. The unknowns are concentrations ci and the potential F of a drift velocity vd.
The local mass conservation law for fluxes with the Darken drift term and the Vegard rule lead to

the parabolic-elliptic system of strongly coupled nonlinear differential equations
∂tci + div

(
−Di(c1, . . . , cr)∇ci + ci∇F

)
= 0 on [0, T ]× Ω,

△F = div
(∑r
k=1ΩkDk(c1, . . . , cr)∇ck

)
on [0, T ]× Ω,∫

Ω Fdx = 0 on [0, T ],
(1)

with the initial condition and the coupled nonlinear boundary conditions

ci(0, x) = c0i(x) on Ω, (2){
−Di(c1, ..., cr)∂ci∂n + ci

∂F
∂n = ji(t, x) on [0, T ]× ∂Ω,

∂F
∂n =

∑r
k=1Ωk

(
Dk(c1, ..., cr)

∂ck
∂n + jk(t, x)

)
on [0, T ]× ∂Ω, (3)

i = 1, . . . , r, where n is the outside normal to the boundary ∂Ω. This model was introduced in [1]. In
one dimensional case it can be transformed to the well-known model studied in [3], [2].
We will present the finite implicit difference method (FDM) for the differential problem (1)–(3)

studied in [4]. The theorems on existence and uniqueness of solutions of the implicit difference schemes,
and the theorems concerned convergence and stability will be proved.
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