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Abstract

The first integration by substitution is a fundamental method in integral calculus. By introducing
an intermediate variable, this method transforms complex integrals into forms consistent with basic
integral formulas, thereby simplifying the integration process. This paper begins with the fundamen-
tal principle of the first integration by substitution, systematically outlines its solution steps, thor-
oughly analyzes the difficulties encountered by students in learning and their underlying causes, clas-
sifies typical problem types, and supplements the list of basic integral formulas accordingly. Based
on the above analysis, the paper proposes targeted teaching strategies that integrate the identified
learning difficulties with the classification of problem types. The findings indicate that clear classifica-
tion of problem types and targeted instructional interventions addressing learning difficulties can
effectively improve classroom teaching outcomes, help students understand the underlying mathe-
matical ideas of the method, broaden their mathematical thinking, and enhance their problem-solv-
ing abilities. The results of this study may also serve as a theoretical foundation and practical refer-
ence for research on the teaching of advanced mathematics courses.
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3 sin** x-cos” x A TR 95 f T S AR
4 tan” x -sec? x u = tanx sec’ xdx =d(tanx)

5 cot” x-csc* x u=cotx csc” xdx =—d(cot x)
6 tan®* ! x-sec” x u=secx secx - tanxdx = d(secx)
7 cot?* ' x-cse” x u=cscx cscx-cotxdx =—d(cscx)
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1
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1+sinx
1 _l-sinx 1-sinx

, TR
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1
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