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HIGH-DIMENSIONAL SURFACE OF REVOLUTION

LI Ying, LI Zhi-su
(School of Mathematics & Center for Nonlinear Studies,
Northwest University, Xi’an 710127, China)

Abstract: In this paper, we consider a co-dimensional one high-dimensional surface of
revolution in Euclidean space. By developing a new kind of function composition, dimensional
decomposition and block matrix recursion argument, we study systematically a series of problems
related to the area and curvature of this new kind of surface. While the generating function is
multi-variable, the concept of this high-dimensional surface of revolution is proposed for the first
time. We give the area formula of the high-dimensional surface of revolution and some of its simple
applications. We find that, along with the direction of any diameter, the area distribution of the
unit sphere is exactly as the same as the volume distribution of the one-dimensional lower unit
sphere, and the limit of their density functions is the Dirac function when the dimension tends to
infinity. By studying the variational problem of the corresponding area functional, we obtain the
so-called minimal surface of revolution equation. We prove that the mean curvature of a surface
of revolution corresponding to the generating function satisfying the minimal surface of revolution
equation is equal to zero. The minimal surface of revolution equation is a generalization of the
traditional minimal surface equation, which provides a new and more general research framework
for the theory of the nonparametric minimal surface; by calculating the ordinary differential
equation corresponding to the radially symmetric solution, we study some of its simple special
solutions. We also briefly discuss the corresponding prescribed mean curvature and prescribed
Gaussian curvature problems.

Keywords: high-dimensional surface of revolution; minimal surface of revolution equation;
the area distribution of the unit sphere; mean curvature; minimal surface equations
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