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Abstract: This paper provides an analysis of second-order nec-
essary or sufficient optimality conditions of Pontryagin or bounded
strong minima, for optimal control problems of ordinary differential
equations, considered on a nonfixed time interval, with constraints
on initial-final time-state as well as mixed state-control constraints
of equality type satisfying condition of linear independence of gra-
dients w.r.t. control.
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1. Introduction

In this paper, we discuss quadratic (second order) optimality conditions, both
necessary and sufficient, in optimal control problems on a variable interval of
time, with control appearing nonlinearly. There exists an extensive literature
on this subject for optimal control problems considered on a fixed time inter-
val; see Arutyunov and Karamzin (2005), Bonnans and Hermant (2007), Dunn
(1995, 1996), Levitin, Milyutin and Osmolovskii (1978), Maurer (1981), Maurer
and Pickenhain (1995), Maurer and Oberle (2002), Milyutin and Osmolovskii
(1998), Osmolovskii (1988, 2004), Osmolovskii and Lempio (2000, 2002), Zeidan
(1994) and further literature cited in these papers. Necessary (sufficient) second
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