Computational Biology
Multiple Time Stepping
Other Ensembles

Instructor: Prof. Jesus A. Izaguirre

Textbook: Tamar Schlick, Molecular Modeling and
Simulation: An Interdisciplinary Guide, Springer-
Verlag, Berlin-New York, 2002, chapters 12,13

Reference: NIH Center for Computational Biology
and Bioinformatics, University of Illinois, 2003
Summer School, http://www.ks.uiuc.edu
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Critical damping: & = dmk.

x(t) = (¢, + c,t)e ™



Why Random Force?

 Reduce the degree of freedom
dramatically.

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

* To quickly equilibrate a system at a given
temperature



Wiener Process: w(i)

1. W (0) =0 with probability 1,
2.W(t+ At)—W(¢)1s independent of
W (r)tor all 7 < ¢ and 1s Gaussian

With mean zero and variance At.



Langevin Impulse:

 Rewrite the Langevin equation:

dr = vdt,
Mdv = F(r)dt — yMvdt

+ \/ZkBTQ/M%dW(t).



