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Computational Biology
Multiple Time Stepping

Other Ensembles



Outline
1. Stability and accuracy monitoring
2. Multiple time stepping
3. Constrained dynamics
4. Stochastic dynamics
5. Propagators for thermodynamics

– Markov chain Monte Carlo methods
– NVT dynamics
– NPT dynamics
– time correlation functions
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Critical damping:
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Why Random Force?

• Reduce the degree of freedom 
dramatically.

• Missing forces are replaced by averaged 
and stochastic forces, or

• To quickly equilibrate a system at a given 
temperature



Wiener Process: W(t)
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Langevin Impulse:

• Rewrite the Langevin equation:
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