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Abstract： 

Two types of finite element approximate 

schemes are proposed for the nonlinear 

Schrödinger equation. Firstly, a new mixed 

finite element approximate formulation 

with less degree of freedom is established, 

which easily satisfies the B-B condition, and 

high accuracy analysis has been presented 

for both semi-discrete and fully-discrete 

schemes. Secondly, based on traditional 

finite element approximate schemes, the 

relationship between the Ritz projection 

and interpolation is established, and the 

superclose property of the interpolation is 

obtained, moreover the global 

superconvergence is derived by using of the 

interpolation post-processing technique. 

Finally, some novel finite element 

approximate schemes are discussed. 
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