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Abstract： 

We consider long term numerical 
approximations of stochastic 
Hamiltonian systems by a first order 
weak symplectic scheme. 
Under appropriative assumptions we 
show that the generator associated 
with the numerical solutions 
coincides with the solutions of 
a modified Kolmogorov equation up 
to high order terms with respect to 
the step size. Based on the 
modified Kolmogorov equation,  we 
obtain an asymptotic expansion of a 
formal invariant measure for the 
numerical scheme, and we study the 
long term behaviour of the numerical 
solution. 
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