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The modern theory and methods of the equations in fluid mechanics will be introduced in this

course. First, we will discuss the derivation of some typical equations in fluid mechanics, such as
Euler equations and Navier-Stokes equation. Secondly, we will introduce the potential flow and
slightly viscous flow, the formation of boundary layer, and derivation of Prandtl equations. Then,
we will focus on the incompressible Navier-Stokes equations. The existence of steady solutions will
be proved by different methods: Galerkin methods and Leray-Schauder theory. The Lp regularity of
the solutions will be obtained. At last, we will discuss the existence of weak solutions to the

evolutionary equations. Energy inequality will be introduced.
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