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Abstract: Employing the contemporary theory of functional differential equa-
tions, we propose an effective test on the existence of a minimum for a wide
class of functionals in various Banach spaces.
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1 Introduction

The classical calculus of variations assumes that the functional is defined on a specific
set and has a very characteristic form. Thus, some problems of minimization prove to
be unsolvable in the frame of the classical calculus of variations. In the case of such an
“unsolvable” situation D.Hilbert proposed to define the functional on a suitable set such
that the functional under consideration obtains a point of a minimum on the set [4]. But
what should be done if the “proper” set does not comply with the requirement of the
known methods? The main idea of the contemporary theory of functional differential
equations is that “any problem needs its proper space of functions” [5]. Using some
given below elements of the mentioned theory, we are able to propose a new approach to
certain problems of minimization.

2 Preliminaries

Let Rn be the space of vectors α = col{α1, . . . , αn} with real components αi, L2 be
the Banach space of square integrable functions z : [a, b] → R1 under the norm ‖z‖L2
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