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EXTREMUM PROBLEM OF OPTICAL PATH IN IMAGING BY
A SINGLE SPHERICAL SURFACE UNDER
NON-PARAXIAL CONDITIONS

WANG Rui YANG Bingfang

(School of Physics. Henan Normal University, Xinxiang. Henan 453007)

Abstract Fermat’s principle indicates the characteristic that the actual optical path always
takes an extremum. Based on this, it is possible to further determine the specific type of ex-
tremum. Single-spherical-surface imaging, as a typical example of curved-surface imaging,
has a constant actual optical path in paraxial ideal imaging. However, for the non-paraxial
case, the type of extremum of the actual optical path has not been specifically discussed in the
literature. This paper uses the mathematical method of finding higher-order derivatives to fo-
cus on discussing the type of extremum of the actual optical path corresponding to a given im-
age point after reflection or refraction of light rays emitted from a given object point on the
principal axis under non-paraxial conditions, deepening the understanding of non-paraxial ima-
ging and Fermat’s principle.
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