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We propose a mathematical relaxation method for nonlinear partial differential equations of convection-
diffusion type discontinuous terms and computational applications [1,2]. We reformulate the underlying
convection-diffusion problem as a system of hyperbolic equations coupled with relaxation terms. In con-
trast to existing literature on relaxation modeling (see, e.g., [3,4] and the references cited therein), where the
solution of the reformulated problem converges to certain types of hyperbolic conservation laws as the limit
of equations involving regularizing higher order terms in the possible mixed diffusive/dispersive limit, our
formalism treats the augmented problem as a system of coupled hyperbolic equations with relaxation acting
on both the convective flux and the source term [1,2,5]. We have shown the new system of equations satisfies
Liu’s sub-characteristic condition. Further, we present several one-dimensional numerical experiments, in-
cluding nonlinear convection-diffusion problems with discontinuous coefficients motivated by discontinuous
capillary pressure for two-phase flows in porous media, aiming to illustrate the feasibility of the approach.
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