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An Equivalent Characterization of the Steiner
Symmetrization of Convex Functions

LIN You-jiang

School of Mathematics and Statistics , Chongging Technology and Business University , Chongging 400067 . China

Abstract: The classical definition of the functional Steiner symmetrization is defined according to the Stei-
ner symmetrization of level sets of the function and the layer cake representation. In this paper, we give an
analytic expression for the Steiner symmetrization of coercive convex functions, which is an equivalent
characterization of the classical Steiner symmetrization. This new definition does not depend on the Steiner
symmetrization of the level sets; instead, it converts the definition into the symmmetrization of a one-di-
mensional parabolic function, which is more helpful to prove the functional inequality. The functional Blas-
chke-Santalo inequality is an important functional affine isoperimetric inequality. Its geometric background
is the Blaschke-Santalo inequality of convex bodies. In this paper, using the new definition, we first prove
that the integral value of the convex function is reduced with respect to Steiner symmetrization and then,
using Prekopa-Leindler inequality, we prove the Blaschke-Santalo inequality of radial function. By continu-
ous Steiner symmetrizations, a convex function can always be converged to its symmetric decreasing rear-
rangement in the sense of Lp norm, and the symmetric decreasing rearrangement is a radial function, so
the functional Blaschke-Santalo inequality is proved.

Key words: rearrangement of functions; Steiner symmetrization; coercive convex function; Blaschke-San-

talo inequality
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