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Abstract

This paper is concerned with an innovated numerical technique to find out
an optimal shape with minimuem compliance of elastic body.

Among several subjects in the field of optimization in structural engineer-
ing, the shape optimization is of great importance and has been paid a consid-
erable attention to since it seems an interesting challenge from a mathematical
point of view as well.

The present study, which is theoretically based on the variational princi-
ple derived by Banichuk, investigates a new numerical method for the optimal
shape with a minimum compliance of elastic body. Firstly, a necessary condi-
tion for optimal shape in the finite element version is derived. Secondly, a way
to calculate the analytical derivatives of the function in the above nexcessary
condition with respect to the shape parameters is shown and then is applied
to the Newton-Raphson method to obtain the optimal shape with minimum
compliance. Finally, some typical examples are illustrated to demonstrate the
usefulness of the present method.
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