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ABSTRACT

Let X be a nonempty subset of the Banach space Ln
∞[0, T ], φ be a map from X into Rp

and f(x(t), t) = ξ(x)(t), g(x(t), t) = γ(x)(t), where ξ : X → Λp
1[0, T ] and γ : X → Λm

1 [0, T ],
be given applications. Ln

∞[0, T ] denotes the space of all n-dimensional vector valued Lebesgue
measurable functions, which are essentially bounded, defined on the compact interval [0, T ] ⊂ R,
with norm ‖ · ‖∞ defined by

‖x‖∞ = max
1≤j≤n

ess sup{|xj(t)|, 0 ≤ t ≤ T},

where for each t ∈ [0, T ], xj(t) is j-th component of x(t) ∈ Rn and Λm
1 [0, T ] denotes the

space of all m-dimensional vector-valued functions which are essentially bounded and Lebesgue
measurable, defined on [0, T ], with the norm ‖ · ‖1 defined by

‖y‖1 = max
1≤j≤m

∫ T

0
|yj(t)|dt.

The following vector continuous-time optimization problem is considered along with its scalar
Lagrangean-type dual:

Minimize φ(x) =
∫ T

0
f(x(t), t)dt

subject to g(x(t), t) ≤ 0 a.e. in [0, T ],
x ∈ X;

(VCP)

Maximize ψ(v, u)
subject to u(t) ≥ 0 a.e. in [0, T ],

(SDP)

where ψ : V × Lm
∞[0, T ]→ R is given by

ψ(v, u) = inf
x∈X

∫ T

0
[v′f(x(t), t) + u′(t)g(x(t), t)]dt

and V = {v ∈ Rp : v1 + · · ·+ vp = 1 and v > 0}.
This kind of problems were studied, for example, in Mishra et al. [4], Nobakhtian and

Pouryayevali [5, 6], de Oliveira and Rojas-Medar [7] and Zalmai [10].
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Here, a nonconvex Gordan Transposition Theorem (see Mangasarian [3]) is developed in the
context of continuous-time programming. Then optimality conditions of saddle point-type are
obtained and the Geoffrion scheme (see Geoffrion [1]) is applied for (VCP) in the nondifferen-
tiable case. Further, duality theorems are furnished regarding the scalar dual problem (SDP).
It is well known that convexity is always used on establishing the cited results. In this work the
concept of preinvexity is used instead.

Scalar duality for vectorial programming problems were first investigated by Osuna-Gómez
et al. in [8].

Preinvex functions were introduced in Hanson and Mond [2] as a generalization of non-
differentiable invex functions. Afterwards, Weir and Mond [9] worked with preinvex functions
in multiple objective problems.
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