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An Algorithm of Constrained Simultaneous Equations

Fujio KOBAYASHI*  Takashi OZEKI* Kazuhiro Tsutsumoto™

ABSTRACT

- Applying - simultaneous linear equations to physics and engineering, "the

" - measured values may involve some errors inevitably and sometimes the number -of

- equations may be larger than that of unknowns:. The most probable values are.

generally found from the normal equations derived by the least squares method:

While, absurd solutions which are not to be in the problems of physics or engineering
are sometimes obtained from the normal equations,

As a way to overcome those difficulties we developed an algorithm of constrained:
simultaneous equations for processing the data under the conditions that satisfy the-
pertinent physical meanings of solutions. The method is based upon an idea that the
optimum solutions of unknowns to be solved. are obtained by taking the minimum
value of a penalty function. The penalty function’is the sum of sqaared solutions

“which violated the restrictions. One correction term is added in each equation. When
all values of correction terms are put zero, the solutions obtained from these equations
are used as the initial values. The penalty function is calculated slightly changing the
value of any one of corrections. Same calculations are carried out against each

- correction. Next, the values of penalty function which are smaller than that of former
step are chosen. Among the chosen values, the minimum value which are the sum of
squared corrections are taken as a value of new step. Thus the solutions obtained by

_iterative calculations approach to the optimum solutions.

In this paper, the algorithm of constrained simultaneous equations is described in
detail. Last, two examples are presented which are the applications of this- method:
The one'is related to simultaneous linear equations which is ill condition. The other:is
concerned in particular problem which deals with simultaneous linear’equations.
composed of measured values for obtaining spectral transmittances of an optical filter:
by means of rétarding potential method. The later case, the simultaneous linear

. equations include some unavoidable errors.
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