BIT Numerical Mathematics (2006)46:000-000 © Springer 2006.
DOI:10.1007/s10543-000-0000-x

VISUALIZING PARAMETRIC SOLUTION SETS *
E. D. POPOVA®! and W. KRAMER?

! Institute of Mathematics and Informatics, Bulgarian Academy of Sciences
Acad. G. Bonchev str., bl. 8, 1118 Sofia, Bulgaria. email: epopova@bio.bas.bg
2 Faculty of Mathematics and Natural Sciences, University of Wuppertal, Gaufstr. 20
42119 Wuppertal, Germany. email: kraemer@math.uni-wuppertal.de

Abstract

We characterize the boundary 0%P of the solution set X.P of a parametric linear
system A(p)x = b(p) where the elements of the n x n matrix and the right-hand
side vector depend on a number of parameters p varying within interval bounds.
The characterization of OXP is by means of pieces of parametric hypersurfaces,
the latter represented by their coordinate functions depending on corresponding
subsets of n — 1 parameters. The presented approach has a direct application
for efficient visualization of parametric solution sets by utilizing some plotting
functions supported by Mathematica and Maple. Several practical examples
demonstrate the application of the developed theory and its efficiency as an
unique methodology for visualizing projections of parametric solution sets of
higher dimensions and depending on many uncertain parameters.
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