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Abstract

This article provides an in-depth analysis of Problem A from the 2018 “Higher Education Press Cup”
National College Student Mathematical Modeling Competition. Initially, a partial differential equa-
tion mathematical model for high-temperature multi-layer protective clothing was established us-
ing the method of infinitesimals. Subsequently, numerical differentiation was performed on the
model. Based on the accompanying data, the outer and inner layers were fitted to obtain the heat
exchange coefficients on the inside and outside of the protective clothing. Through effective teach-
ing case practice, we can more effectively stimulate students’ curiosity and drive to learn mathe-
matics in the future. On this basis, this paper presents the complete teaching process of this case

WEF|IH: XL EEB IR T RIS )], #UE HERE, 2026, 16(10): 894-901.
DOI: 10.12677/ae.2026.16102183


https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.16102183
https://doi.org/10.12677/ae.2026.16102183
https://www.hanspub.org/

RSEAE

from the aspects of teaching design, classroom implementation and assessment evaluation, and car-
ries out teaching reflection based on the teaching practice, in order to provide reference for the teach-
ing reform of mathematical modeling courses in colleges and universities.
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Figure 1. Schematic of infinitesimal method modeling
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Figure 2. Temperature curves: outer skin simulation vs. appendages
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