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Abstract

The local properties of multivariable functions are important teaching contents in the section of
calculus of multivariable functions in advanced mathematics. This paper focuses on the teaching
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content of the existence of local properties of multivariate functions. By the comparative teaching
method and based visual cases, this paper explores the relationships among the local properties of
multivariable functions: the existence of limit, continuity, partial derivative and directional deriva-
tive of multivariate functions at a certain point, and constructs the knowledge system of the related
properties of multivariate functions. By constructing and analyzing several special cases of binary
functions, and with the help of mathematical software, this paper draws graphs of functions to show
the different characteristics. Visual cases can help students to visualize abstract knowledge, and
provide teaching materials for mathematics teaching staff to improve the teaching effect.
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Figure 1. Design diagram for discussing relationships of differential properties of multivariate functions
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Figure 3. Graph of function (3)
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Figure 6. Relationships among the existence of differential properties of multivariate functions
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