AMATH 423 Mathematical Biology: Stochastic Models Winter, 2009

1. Consider an irreducible, four-state, continuous-time Markov chain X (¢) with transition rate matrix

J#t

Let 7; be the stationary distribution of the Markov chain, that is

4
> gy =0, Vi
i=1
Furthermore, we assume that the detailed balance holds true;
TiQij = TjQji, Vi,J.
If the initial distribution is
pi(0) = m;, thatis Pr{X(0) =i} =m,

then the Markov process X (¢) is cdl stationary.
(1) Show that the stationary Markov process has the trgjectory

X(0) =g, X(t1) =11, X(t2) =9, -+, X(tp) = in,
and the trgjectory
X(O) = i’na X(tl) = Z.nfla Tty X(tnfl) = ila X(tn) = iOa

with equal probability. Thisiscalled time reversible.

(2) Show that matrix @ is similar to a symmetric matrix. That is, there exists amatrix B: BQB ! is
asymmetric matrix.
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