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ABSTRACT : A new method, so called MMA(Method of Moving Asymptotes) was applied to the
optimization problems of non-linear functions and non-linear structures. In each step of the

iterative process, the MMA generates a strictly convex approximation subproblems and solves

them by using the dual problems. The generation of these subproblems is controlled by so called

‘moving asymptotes’, which' may both make no oscillation and speed up the convergence rate of

optimization process. By contrast in generalized dual function, the generated function by MMA is

always explicit type. Both the objective and behaviour constraints which were approximated are

optimized by dual function. As the results of some examples, it was found that this method is

very effective to obtain the global solution for problems with many local solutions. Also it was

found that MMA is a very effective approximate method using the original function and its 1st

derivatives.
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Table 1 Data for the optimum of 4-bar truss

Material Aluminum
Young’s modulus E = 70 GPa
Mass Density p = 2.77 g/cm’

Stress Limits +170 Mpa on all members

Lower Limits in Area None

Upper Limits in Area None

Fig. 2 4-bar Truss

Table 2 Results for 4-bar truss

Minimum Member areas
Weight i 2 3 4
MMA{ 31619 {5.238 | 9.071 [10.508| 0.000
Ref(7}} 32222 | 5536 }9.071 ;11.2568} 0.000
MMA | 562.18 |0.000 |23.908| 5.101 |15.397
Ref(7){ 577.66 |0.000|24.290( 4.961 [16.219

(Unit © weight[N], arealcm?))
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17 < X3 < 28, 73 < Xy < 83,
7.3 < x5 8.3, 2.9 < x <39,
5.0 < x7 5.5
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Fig. 5 Constraint’s violation vs. number of
iteration in speed reducer
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Fig. 6 Welded beam
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