Komplex Solver Library Completed

The linear and eigen-systems project in Sandia's Mathematics, Information and Computational Science program has developed the Komplex package for solving linear systems with complex coefficients.  Complex-valued matrices arise in many applications, for example, in MHD, stability analysis, electromagnetic scattering, and circuit simulations, and Komplex has been used successfully in applications such as NIMROD (MHD) and MP-Salsa (reacting flows).  The technical challenge has been to design preconditioners that retain the sparsity pattern and spectrum of the original complex-valued system, yet take advantage of existing solvers for real-valued systems.  The Komplex User's Guide is available and an article describing the formulation of the preconditioners will appear in the Society of Industrial and Applied Mathematics' Journal of Scientific Computing. (Contact: David Day (dmday@sandia.gov, 505-844-1868) or Michael Heroux (maherou@cs.sandia.gov, 320-845-7695), Sandia National Laboratories, Albuquerque, NM 87185-1110)
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The addition of Komplex to MP-Salsa makes possible new high Reynolds number fluid flow analyses.   These figures show the real (a) and imaginary (b) parts of an unstable lid-driven cavity flow.  The flow becomes unstable as the Reynolds number increased and the flow passed through a complex Hopf bifurcation. Though transient analyses have long predicted the instability, this is first calculation of the eigenfunction  known to the author.  The calculations required a complex shift and invert formulation of the eigenvalue problem. The fluid stability analysis is joint work with Louis Romero (laromer@sandia.gov) and Andrew Salinger (agsalin@sandia.gov). 
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Figure 1. The addition of Komplex to MP-Salsa makes possible new high Reynolds number fluid flow analyses.   These figures show the (a) real and (b) imaginary parts of an unstable lid-driven cavity flow.  The flow becomes unstable as the Reynolds number increased and the flow passed through a complex Hopf bifurcation. Though transient analyses have long predicted the instability, this is first calculation of the eigenfunction  known to the author.  The calculations required a complex shift and invert formulation of the eigenvalue problem. The fluid stability analysis is joint work with Louis Romero (� HYPERLINK mailto:laromer@sandia.gov ��laromer@sandia.gov�) and Andrew Salinger (� HYPERLINK mailto:agsalin@sandia.gov ��agsalin@sandia.gov�).
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