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Abstract

Definite integral is a core component of higher mathematics. This paper selects a typical integral
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problem and systematically explores four solution methods: the interval reproduction formula
method, integration by parts, the substitution method, and the parametric integral method. Through
detailed derivations, it reveals the intrinsic connections and underlying unity among different inte-
gration techniques when solving the same problem. The analysis shows that the flexible application
of integration techniques not only simplifies calculations but also deepens the understanding of the
essence of integration and mathematical ideas. From the perspective of mathematical methodology,
this paper examines the applicable conditions and core ideas of each method, providing theoretical
references for higher mathematics education and research.
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