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This problem came form a 100 of central 

difference discretization of Helmholtz equation 
with Neumann 

Dirichlet, radiation  

boundary conditions  

Unknowns are  

10,100.   

Incomplete LU 

factorization was  

used as a  

preconditioner.   
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(w.r.t. iteration steps)



The relative residual 2-norm history (m = 10) 
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•  

Cf. R. Takayama, et al., Phys. Rev. B 73 (2006) 

Si 512 atoms,  surface reconstruction simulation 

1001 systems 
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• Output :

 

• Input :
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: evaluated by Matlab (‘eig’). 
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