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Abstract:
The logical framework for a numerical method in optimization is as a multi-stage decision control system. We have a sequence of closed search regions and decisions should be made within a typical local search region. A good model of this process is driving a car, where most of the time we need to drive towards a target, taking into account the general direction and the constraints at any time. In the final stages, we need new tactics to park the car, taking into account the new constraints. Thus, in the final stages when the local search region contains the optimal solution, we should use the Newton method or similar. With this new dynamic approach in a numerical method in optimization, as a multi-stage decision problem, we conclude that we should abandon the standard trust region method and the penalty function technique. In place of a trust region method, which uses a quadratic model at a current point, we replace it by an approximate greatest descent method which computes approximately a point, which is always on the boundary of the local search region, except in the final stages, when Newton iterations should be used. The trust region method is qualitatively incorrect because it constructs an iteration so that the outcome is inside or on the boundary of a typical local search region. In place of the penalty function technique, we replace it by a multiple objectives decision problem in a local search region. For an optimization problem with equality constraints, we replace the penalty function method by a scalarized multiple objectives problem over a typical local search region. Typically, we seek to construct an iteration which generates a point on the boundary of a local search region so that the scalarized multiple objectives function is minimized. We only use the Newton method with Lagrange multipliers, when the optimal solution is inside the local search region. This new approach, using a multi-stage decision problem, simplifies the theory of numerical methods in optimization.
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