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Abstract

It has become standard practice that different numerical schemes are employed for each type of differ-

ential equations. In this talk I will briefly review a simple, universal, robust and efficient method–the

least-squares finite element method (LSFEM). I have shown that without any special treatments by us-

ing only one formulation the LSFEM is able to simulate almost all kinds of problems in fluid dynamics

and electromagnetics. New examples from magnetohydrodynamics (MHD) and solid mechanics will

be given to support my opinion. Without the use of complicated flux-splitting for shock-capturing

and an expensive Poisson solver for correcting magnetic field the simple LSFEM can capture shocks

and complex flow patterns in compressible MHD. The LSFEM is able to give simultaneous solutions

for displacements, drilling rotation and stresses in elasticity including incompressible materials, and

for deflection, slopes, moments and shear forces in plate bending with an optimal rate of convergence

for all variables.
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