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An Algorithm for a Nonlinear Optimization Problem by the use of a Dynamic System

Kazuo Tsuchiya, ()Takehiro Nishiyama, Katsuyoshi tsujita

Dept. of Aeronautics and Astronautics, Graduate School of Engineering, Kyoto University

Abstract: This paper deals with an approximation algorithm for a nonlinear optimization problem by the
use of a dynamic system. The problem is to find a minimum of a multivariate function in which each variable
has a bounded feasible region, and the objective function is expressed as a sum of the products of functions
of each variable. The feasible region of each variable is discretized and expressed as a set of nodes, and the
feasible region of the problem is expressed as a set of combinations of the nodes, i.e. lattice points. Dynamic
elements are put at each node, and a dynamic system is constructed with the elements. If one element of
each variable is equal to 1 and others are zero, the state of the system corresponds to a lattice point. The
interactions between the elements are constructed so that states corresponding to lattice points are steady
states, and the states become stable in order of the corresponding value of the objective function when a
parameter included in the interactions is increased. The algorithm is applied to the function of Fletcher &

Powell and its performance is verified.
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