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Abstract

The Halanay inequality is a commonly used differential inequality in delayed differential systems,
which is mainly applied to analyze the exponential decay characteristics of functions with delay
terms. Starting from the fundamental theorem and core properties of the Halanay inequality, this
paper discusses the judgment of function limits, the convergence analysis of first-order differential
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equations and the proof of differential inequalities in advanced mathematics. By comparing the
Halanay inequality with the Gronwall inequality, it is clearly concluded that the Halanay inequality
features wide applicability and concise operation without solving analytical solutions. It can effec-
tively simplify the solving process and improve efficiency in dealing with qualitative analysis prob-
lems of differential equations in advanced mathematics.
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