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Physical Interpretation of Several Typical

Mathematical Physics Equations

Xu Mei
(Department of Applied Physics, School of Mathematics and Physics,

University of Science and Technology Beijing, Beijing 100083)

Abstract; Laplace’s equation, Poisson equation, diffusion equation (heat conduction equation) and wave

equation are some of the most common and typical equations in college physics teaching, which are involved in the

teaching key points such as hydromechanics, electromagnetism, thermologyand undulatory theory. In this paper,

we explore how to understand the aforementioned mathematical physics equationsusing clear and easy physical

language. At first, the physical nature of Laplace's equation is explained and then Poisson equation, diffusion

equation (heat conduction equation) and wave equation are introduced by changing the right side of Laplace's

equation. The intrinsic connection between these equations and the relevant physical phenomena is described in

detail. Students can understand the physical meaning of the typical mathematical physics differential equations more

deeply by this longitudinal comparative teaching method for above equations.

Key words:equations of mathematical physics; Laplace’'s equation; second-order partial derivative; extreme

value



