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The Kohn-Sham problem
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Numerical Solutions:
Factors to keep in mind
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Self-consistent solution: one way
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Hamiltonian in plane wave basis
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Exact diagonalization 
is expensive!
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Initial Choice of n(r) 
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Fast, new(ish) methods for iterative 
solution
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Minimization
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Steepest Descent



Quadratic Forms
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Quadratic Forms & Linear Equations
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Conjugate Directions
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Conjugate Gradient Minimization
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Preconditioning
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DIIS 
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DIIS  [contd.]
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Quasi-Newton-Raphson methods
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Which technique?
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Kohn-Sham as 
minimization problem
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Car-Parrinello Method
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Direct Minimization:
Conjugate Gradient
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Iterative Diagonalizers -1
Krylov Subspaces
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Iterative Diagonalizers -2
Krylov Subspaces (contd.)
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Iterative Diagonalizers -3
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Sparseness & Use of FFT’s
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Mixing
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Total Energy
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Geometry Optimization-1
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Forces
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Forces (contd.)
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Stress 
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