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Abstract: In this article, we present a weak solution existence result for a system
of equations involved in the mathematical modeling of the flow of an inhomogeneous
viscous and incompressible fluid. For this, two results have been established. In
the first result, the differentiability is according to Frechet. In the second result,
the differentiability is understood in a weaker sense than that of Frechet.
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1. Introduction
We consider a reproductive flow of a viscous, incompressible and inhomogeneous

fluid (variable density) in a domain Ω ⊂ Rd (d = 2 or 3) during an observation
interval [t0, tf ]. Let ϑ be the speed of the fluid, η the coefficient of viscosity, ρ the
density and π = π(x, t) the pressure. The model is then described, (see for example
[10 , 9]) by the following equations

∂t(ρϑ) + div(ρϑ⊗ ϑ)− Bϑ+∇π = ρ fe (1)


