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Abstract. In this talk, we discuss the outcomes of [3]. This work builds upon the work
outlined in [1], which uses a Taylor–Hood scheme to study the Stokes equations with variable
viscosity. Our approach employs a stabilized finite element scheme based on the Galerkin
Least Squares method, utilizing equal-order polynomials to approximate both velocity and
pressure. The challenge in this study stems from the significant variation in viscosity spanning
several orders of magnitude, that appears in some applications as models for the simulation of
mantle convection (see, for example, [2]). We address this challenge by establishing optimal a
priori error estimates for our novel stabilized scheme, which we subsequently validated through
numerical tests.

Keywords: Non-newtonian flow, incompressible Stokes equations, variable viscosity, stabilized
finite element method, dependency on the viscosity.

Mathematics Subject Classifications (2010): 65L60.

References

[1] V. John, K. Kaiser and J. Novo. Finite element methods for the incompressible Stokes equations with
variable viscosity ZAMM:Journal of Applied Mathematics and Mechanics, 96(2):205-216, 2016.

[2] M. Kronbichler, T. Heister and W. Bangerth. High accuracy mantle convection simulation through modern
numerical methods Geophysical Journal International, 191(1):12-29, 2012.

[3] A.H. Poza and R. Rebolledo. Equal-order finite element method for the Stokes equations with variable
viscosity Applied Mathematics Letters, (submitted).
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Facultad de Ingenieŕıa Agŕıcola, Universidad de Concepción, Chillán, Chile
Email address: ramirorebolledo@udec.cl

1


