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THE PROPERTIES OF THE n−CONJUGATE

FUNCTIONS

Abstract

The conception of conjugate convex functions belongs to Fenxel (see [1,2]).
Later on, this conception was advanced to infinite dimensionality by Brennste-
dom and Morro (see [3-5]). The conception of n-conjugate functions is deter-
mined and its some properties are studied in the work. An existence theorem of
intervening B−affine functional is proved.

Let Ei, i = 1, n be real vector spaces and B̃ (E1 × ...× En, R) be the vector
spaces of n-linear functionals from E1 × ... × En in R. For any (x1, ..., xn) ∈ E1 ×
... × En the mapping l → l (x1, ..., xn) is a linear functional on B̃ (E1 × ...× En, R)
- and it is easy to see that the mapping χ : (x1, ..., xn) → u(x1,...,xn) of the product
E1× ...×En on B̃ (E1 × ...× En, R) is n−linear, where an algebraic conjugate space
to B̃ (E1 × ...× En, R) is denoted by B̃ (E1 × ...× En, R)∗. The linear span of the
sets χ (E1 × ...× En) in B̃ (E1 × ...× En, R)∗ is denoted by E1⊗...⊗En (see [6]) and
are called tenzor product Ei, i = 1, n. The mapping χ is called canonical n-linear
mapping from E1× ...×En in E1⊗ ...⊗En. An element u(x1,...,xn) from E1⊗ ...⊗En
is denoted by x1 ⊗ ...⊗ xn.

Let Xi, i = 1, n, be real Banach spaces and q : X1 × ... × Xn → R = R ∪
{+∞}. If the functions xi → q (x1, ..., xi, ..., xn) are positively homogenous and
q (x1, ..., xi−1, 0, xi+1, ..., xn) = 0 for i = 1, n, then the function q is called n-
positively homogenous. If q n-positively homogenous function and the func-
tions xi → q (xi, ..., xn) are convex, then the function q is called n-sublinear. The
sets of the all continuous n-linear mappings from X1 × ... × Xn in R denote by
B (X1 × ...×Xn, R). The tensor product of the spaces Xi, i = 1, n, is denoted by
X1⊗ ...⊗Xn. Consider that X1⊗ ...⊗Xn is supplied with projection topology (see
[6]). If the function xi → q (x1, ..., xi, ..., xn) are convex, then the function q is called
n-convex. If

q (x1, ..., xi−1, xi, xi+1, ..., xj−1, xj , xj+1, ..., xn) =

= q (x1, ..., xi−1,−xi, xi+1, ..., xj−1,−xj , xj+1, ..., xn)

for i, j ∈ 1, n, where i < j, then the function q : X1 × ...×Xn → R is called even.
If domq = {(x1, ..., xn) ∈ X1 × ...×Xn : q (x1, ..., xn) < +∞} 6= � and
x ∈ B (X1 × ...×Xn, R), then we put

q∗ (x∗) = sup
(x1,...,xn)∈X1×...×Xn

{x∗ (x1, ..., xn)− q (x1, ..., xn)} ,

q∗∗ (x1, ..., xn) = sup
x∗∈B(X1×...×Xn,R)

{x∗ (x1, ..., xn)− q∗ (x∗)} .




