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ABSTRACT. We present and analyze a discontinuous Petrov-Galerkin method with optimal
test functions for a reaction-dominated diffusion problem in two and three space dimensions.
We start with an ultra-weak formulation that comprises parameters «, 8 to allow for general
e-dependent weightings of three field variables (e being the small diffusion parameter). Specific
values of a and 8 imply robustness of the method, that is, a quasi-optimal error estimate with
a constant that is independent of €. Moreover, these values lead to a norm for the field variables
that is known to be balanced in e for model problems with typical boundary layers. Several
numerical examples underline our theoretical estimates and reveal stability of approximations
even for very small e.

Keywords: reaction-dominated diffusion, singularly perturbed problem, boundary layers, dis-
continuous Petrov-Galerkin method

Mathematics Subject Classifications (2010): 65N30 (primary), 35B25, 35J25 (secondary)

PoNTIFICIA UNIVERSIDAD CATOLICA DE CHILE
FE-mail address: nheuer@mat .puc.cl

PONTIFICIA UNIVERSIDAD CATOLICA DE CHILE
E-mail address: mkarkulik@mat.puc.cl



