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Introduction of Differentials on Sets with Coordinates
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Yasuo Nakanishi

Abstract: Functions which appear in physics and engineering are defined on various sets with certain coordinates. The
differentials of those functions play important roles in deriving differential equations. However, students have no opportunity
to study differentials in the first course of analysis, because the usual definition of the differential is based on the concept
of dual tangent spaces which are unfamiliar to beginners. In this paper, the author suggests a simpler way to introduce
differentials on any set which has global coordinates. The basic idea of our definition is to regard the differential df of a
function f as a mapping of two variables from the base space M and the coordinate system S to the row vector space R.,.
Though this definition is more direct than the usual one, it is linked to the general theory because the value of df in our
definition represents the components of df as a covariant tensor at a point with respect to a coordinate. This method is

expected to fill the gaps between analysis and it's applications.
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