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Fruitful uses of smooth exact merit functions in constrained optimization

Abstract. We are concerned with continuously differentiable exact merit functions as a means to solve constrained optimization problems even of considerable dimension. In order to give a complete understanding of the fundamental properties of exact merit functions, we first review the development of smooth and exact merit functions. A recently proposed shifted barrier augmented Lagrangian function is then presented as a potentially powerful means to solve large scale constrained optimization problems. This latter merit function,  rather than directly minimized, can be more fruitfully used to globalize efficient local algorithms thus obtaining methods apt for large scale problems. Moreover, by carefully choosing the search directions and the linesearch strategy, it is possible to define algorithms which are superlinearly convergent towards points satisfying first or second order necessary conditions. We propose a general scheme for an algorithm employing such a merit function.  

