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Stochastical simulations

Let P be the transition matrix of a Markov chain, and let u be the
probability vector which represents the starting distribution. Then
the probability that the chain is in state x; after n steps is the ith
entry in the vector

u(m = ypr

Szymon Stoma Statistical physics



Stochastical simulations

Fact

Let P be the transition matrix of a Markov chain, and let u be the
probability vector which represents the starting distribution. Then
the probability that the chain is in state x; after n steps is the ith
entry in the vector

ulm) = ypr

, and it is true
VkeN,l eNk+1=nu" =upP" = uPkpP!

These equations define a Chapman-Kolmonogov equations for
Markov chain.
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Stochastical simulations
Chapman-Kolmonogov

Fact

Let P;i(t) be the probability of finding a system S in the state i in
the moment t; let Wjj(t, to) be the probability of transition of a
system S from the state j to the state i assuming that the system
was in the state j in the moment to and is in the state i in the
moment t. Then the Chapman-Kolmonogov equation set is:

Wi (t, to) ZWkJ t1, to) Wik(t, t1)
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Stochastical simulations
Master equation

Master equation is a set of first-order differential equations
describing the time evolution of the probability of a system to
occupy each one of a discrete set of states:

dP;(t
di ) = Z.Wik(t)'Dk(t) - Wki(t)Pi(t)
K KEi
where wi(t) = lim¢_4, 0 %t_ltl)
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Introduction to R
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