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Research on the theoretical basis and mathematical logic of ordinary differential equations
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[Abstract] ordinary differential equation, as a core mathematical tool connecting independent variables,
unknown functions and their derivatives, is an important branch of mathematical analysis and a key link between
basic mathematics and applied mathematics. Its theoretical system and mathematical logic run through many
fields such as natural science, engineering technology and so on. Based on the theoretical basis of ordinary
differential equations, this paper systematically combs its core definitions, classifications and basic theorems,
deeply analyzes the mathematical logic behind the theoretical system, including the rigor of logical derivation,
the internal relationship between knowledge points, and the transformation law between abstract logic and
concrete forms, discusses the logical ideas and core principles of the theory of ordinary differential equations,
reveals its application path in solving practical problems, and provides a clear logical framework and theoretical
support for further deepening the theoretical research and application of ordinary differential equations. The
research shows that the theoretical basis of ordinary differential equations has strict hierarchy, and the consistency
of mathematical logic is the core guarantee for its theoretical expansion and application extension. From
definition to theorem, from solution to verification, each step contains rigorous logical reasoning, which
highlights the abstract and logical nature of mathematics.
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