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Abstract—We introduce the class of step-affine functions defined on a real vector space
and establish the duality between step-affine functions and halfspaces, i.e., convex sets whose
complements are convex as well. Using this duality, we prove that two convex sets are disjoint
if and only if they are separated by some step-affine function. This criterion is actually the
analytic version of the Kakutani–Tukey criterion of the separation of disjoint convex sets by
halfspaces. As applications of these results, we derive a minimality criterion for solutions of
convex vector optimization problems considered in real vector spaces without topology and
an optimality criterion for admissible points in classical convex programming problems not
satisfying the Slater regularity condition.
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