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Design Optimization Using Approximate Algebra Approach
Kiyoshi YODA

An approach to design optimization problems is proposed using approximate algebra, wherein the system matrix equation
includes symbolic parameters expressing its shape or material properties. The unknown vector components of the matrix equation
are expressed as series expansions with respect to the symbolic parameters in the matrix elements. Then the problem is converted
to finding unknown numerical coefficients of the series expansions. The calculated results such as potential distributions are
explicitly provided as series expansions with respect to the shape or material variables. Thus design optimization problems can be
solved directly by comparing the calculated distribution functions with desired quantities. Preliminary results have been
demonstrated using finite element, boundary element method, and moment method.
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Fig. 1 Two dimensional oval-shaped conductor model
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Fig. 2 Finite Element Model
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Fig. 3 Relative error of the resistance compared to the
exact symbolic solution
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Fig. 4 Simple Laplace problem with 4-node boundary
elements
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Fig. 5 Plot of thg target potential
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Fig. 6 Relative error of the target potential
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Fig. 7 Diagram of dipole antenna model
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Fig. 8 Calculated input resistance of second (thin line)
and third order (thick line) approximation
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