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DUALITY FOR A NON-TOPOLOGICAL VERSION
OF THE MASS TRANSPORTATION PROBLEM

By VLADIMIR L. LEVIN*
Russian Academy of Sciences

Summary. A duality theorem is proved for a non-topological version of
the mass transportation problem with a given marginal difference. The theorem
describes the cost functions for which the duality relation holds.

1. Introduction. The present paper is concerned with a non-topological
version of the mass transportation problem. Before stating the problem, I will
recall its topological version (Levin (1984, 1987,1990a) and Levin and Milyutin
(1979); for the case of compact spaces and continuous cost functions see also
Levin (1974, 1975, 1977, 1978)).

Given a topological space X, a Radon measure p on it with p(X) = 0,
and a cost function ¢ : X x X — R! U {400}, the problem is to minimize the
functional

c(p) = /XxX c(z,y)u(d(z,y))

over all positive Radon measures p having the given marginal difference p. In
other words, the optimal value of

A(e, p) := inf{c(p) : p 2 0, mp — mop = p} (1)
is to be determined, where
(mu)(B) i= u(B x X), (mau)(B) = u(X x B)

for any Borel set B in X.
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