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Abstract

Taking a typical test question of the limit of integral of function sequence as the research object, this
paper systematically presents six solving methods, which are respectively based on the squeeze
theorem, substitution transformation, integration by parts recursion, the first and second mean
value theorems for integrals, Cauchy-Schwarz inequality and Lebesgue dominated convergence the-
orem. Through the analysis of ideas, knowledge points and thinking levels of each method, this
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paper demonstrates the role of multiple solutions to one problem in deepening the understanding
of calculus and expanding problem-solving ideas. It further discusses the generalization of methods
and the solution of variant problems, and conducts a systematic comparison through a multi-dimen-
sional comparison table, providing reference for the learning and teaching of the limit of integral of
function sequence.
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Table 1. Multi-dimensional comparison of six solution methods
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