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L’ Hospital’ s rule for complex functions and its applications from the perspective of educational
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[ Abstract] The L’ Hospital’ s rule in calculus is an important tool for calculating the limits of real functions
and proving Taylor’s formula. However, its proof relies on the Cauchy Mean Value Theorem, while does not hold for
complex functions. Therefore, it cannot be directly extended in a parallel manner. From the perspective of educational
mathematics, this paper uses the series expansions of analytic functions to establish the corresponding L’ Hospital’ s
rule and provides a complete proof. This theoretical achievement extends the L’ Hospital’ s rule from classical
calculus to the field of complex analysis, which provides an effective tool for calculating the limits of analytic
functions. Simultaneously, its proof pathway, which weaves together core knowledge domains including analyticity,
series expansions, zeros and poles via a central proposition, notably reduces the cognitive threshold. This bears
significant educational value for optimizing the teaching of complex functions and facilitating learners' shift from the
mere application of conclusions to the comprehension of their essence.
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