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This paper describes the topology and shape optimization scheme of continuum structures by using genetic 
algorithm (GA) and boundary element method (BEM). The structure profiles are defined by using the 
spline function surfaces. Then, the genetic algorithm is applied for determining the structure profile 
satisfying the design objectives and the constraint conditions. The present scheme is applied to minimum 
weight design of two-dimensional elastic problems in order to confirm the validity. 

Keywords: Topology and shape optimization, genetic algorithm (GA), boundary element method, spline 
function, two-dimensional elastic problem. 

1. INTRODUCTION 

In the shape optimization problem of the continuum structures, one very often encounters the 
changes of the structural topology such as the appearance, the disappearance and the combination 
of holes and so on. Since, however, the design sensitivity for the topology change can not be defined 
exactly, there may be some difficulties when the topology optimization problem is solved by the 
gradient-type search scheme. In this case, no gradient-type search schemes seem to be attractive. 
Genetic algorithm (GA) is one of such search schemes and, the computational cost is cheaper than 
the other no gradient-type schemes such as random search scheme [1, 2]. Therefore, some researches 
are studying the structural optimization scheme using the genetic algorithm [3-9]. 

In the existing studies for the structure optimization schemes using genetic algorithm, the profiles 
of the continuum structures are usually represented by the cells or the function-curves such as the 
Bezier and spline functions. In the cell representation scheme, the design domain is divided into 
small square cells. Each cell has binary parameter of which value indicates whether the cell is 
occupied with material or not. In the function-curve representation scheme, the boundary profile of 
the structure is represented with the Bezier or spline function curves. They have some difficulties . 
In the cell representation scheme, the structures have the zigzag-shaped profiles due to the cell and 
therefore, it is necessary to convert the data of the zigzag-shaped profile to the data of the smooth one 
because only the data of smooth profiles are necessary at the design and development processes of the 
structures. Besides, the number of the design variables increases in proportion to the number of the 
cells. When the object is large-scale structure, the number of the design variables becomes numerous. 
The function-curve representation scheme has a difficulty related to the topology representation of 
the structures. Special design variable is necessary for indicating the structural topology. 
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computing time. The aim of our study is to find within the real time the quasi-optimal solution 
in the discrete and multi-variable solution space. We may say that the aim of our study can be 
satisfied. It is necessary, however, to develop new search scheme such that the optimal solution can 
be found within short computing time. For this purpose, we are studying the combination scheme 
of the genetic algorithm and the gradient-based search scheme. 
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