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Abstract： 

The weak Galerkin finite element method (WG) is a 

newly developed and efficient  numerical technique 

for solving partial differential equations (PDEs). It 

was first introduced and analyzed for second order 

elliptic equations. The central idea of WG is to 

interpret partial differential operators as generalized 

distributions, called weak differential operators, over 

the space of discontinuous functions including 

boundary information. The weak 

differential operators are further discretized and 

applied to the corresponding variational 

formulations of the underlying PDEs. This talk 

introduces the basic principle and the theoretical 

foundation for the WG method by using the second 

order elliptic equation. The WG method is further 

applied to several other model equations, such as 

the  biharmonic, Stokes equations to demonstrate its 

power and efficiency as an emerging new numerical 

method.  
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