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Abstract

This paper investigates smooth Lyapunov-type continuous-time optimization
problems, characterized by an integral objective functional subject to both isoperi-
metric (integral) and pointwise state constraints. The study is conducted within
the framework of the L, ([0,77], R™) functional space, which is essential for en-
suring the measurability and essential boundedness of candidate solutions.

The primary contribution of this work is three-fold: the establishment of
sufficient optimality conditions based on generalized concavity (pseudoconcav-
ity and quasiconcavity), the development of a formal duality theory (Mond-Weir
and Wolfe models), and the extension of a computational framework for optimal-
ity verification. To guarantee optimality, we utilize the concepts of generalized
concavity, proving that a candidate solution is optimal if the objective function is
pseudoconcave and the constraints satisfy specific quasiconcavity assumptions.

Furthermore, we prove weak and strong duality theorems, utilizing corrected
versions of the theorem of the alternative. Finally, the GLSymb framework, orig-
inally developed for computing candidate solutions through necessary optimality
conditions [1], is extended to include the verification of sufficient conditions of op-
timality, providing a reliable symbolic-numerical procedure for validating global
optima in Lyapunov-type problems.
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