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Abstract

This paper focuses on the four-dimensional Sobolev space. By comprehensively using techniques of
harmonic analysis, the Sobolev embedding theorem, and estimation skills such as inequalities, some
important inequalities are deduced and proved, such as the generalized Gagliardo-Nirenberg ine-
quality, the Sobolev embedding inequality, and the L*-norm estimation of derivatives of all orders
of composite functions. The research results further enrich the relevant mathematical theory of
high-dimensional Sobolev spaces and provide corresponding mathematical tools for solving the
well-posedness of partial differential equations, such as the four-dimensional compressible Navier-
Stokes equations and the four-dimensional compressible MHD equations, as well as for studying the
properties of solutions.
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