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Abstract

In the teaching of calculus, the integration by substitution is usually the difficult point. Integration
is the inverse operation of differential, and both the substitution of the first kind and the second
kind are closely related to the invariance of differential form of the composite function. The diffi-
culty in learning an integration by substitution is often caused by the incomplete understanding of
differential. Differential and indefinite integral are important concepts in mathematical analy-
sis/higher mathematics/calculus, and they are closely related. In the teaching of calculus, the idea
of differential should be emphasized, so as to guide students to understand the chain rule through
differential, and thus understand the principles of integration by substitution. In authors’ teaching
practices, it is found that, the related principles of the indefinite integral can be better understood
via the idea of differential, such as the chain rule of the composite function in differentiation, the
integration by substitution of the first and the second kind, and integration by parts. In this paper,
it is demonstrated that the principles of differentiation and indefinite integral can be understood
based on the idea of differential, and how the teaching efficiency can be improved if the teaching of
indefinite integral is combined with the idea of differentials.
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Figure 1. Schematic drawings for the procedure of integration by parts
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