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Abstract

Divergence free vector fields are important in solving problems involving incompressible fluids as
well as electric and magnetic fields in magneto-hydrodynamics. We derive an efficient construction
using a multiwavelet representation of the projection operator on divergence-free functions in 3-D for
arbitrary but finite precision accuracy. This representation is used to solve the Stokes equation as well
as the Navier-Stokes equation.

This research was supported in part by the Program in Scientific Discovery through Advanced
Computing of the Division of Mathematics, Information, and Computational Science, Office of Ad-
vanced Scientific Computing Research, Office of Science, U.S. Department of Energy under contract
DE-AC05-000R22725 with UT-Battelle, LLC.

Disclaimer:

The submitted manuscript has been authored by a contractor of the U.S. Government under Con-
tract No. DE-AC05-000R22725. Accordingly, the U.S. Government retains a non-exclusive, royalty-
free license to publish or reproduce the published form of this contribution, or allow others to do so,
for U.S. Government purposes.

!Computational Mathematics Group, Computer Science and Mathematics Division, Oak Ridge National Laboratory,
Oak Ridge, TN 37831. Phone: 865-576-2374, Fax: 865-574-0680, E-mail: fanngi@ornl.gov

*Department of Applied Mathematics, University of Colorado, Boulder. E-Mail: beylkin@boulder.colorado.edu.

3Department of Applied Mathematics, University of Colorado, Boulder, E-Mail:bcramer@colorado.edu

4University of Tennessee and Qak Ridge National Laboratory, E-Mail:harrisonrj@ornl.gov



