Master Equation with detailed balance ..

Master equation with time-independent transition rates W (n|m) = W,,:
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where L, = Winn — 0mn D0 Wiy = Wing — Opn.

This set of linear, ordinary differential equations can be transformed into an
eigenvalue problem with the ansatz P(m,t) = pe~

Left eigenvector problem: Z Lmngogfl‘) = —A<O‘)<,p§;“>, a=12,...
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Right eigenvector problem: Z Lmnx(a) = —)\(Q)ng‘), a=1,2,...

Biorthonormality: 3 ZS% Xn ) =4 aB-

A stationary solution P(n) requires the existence of a solution of the eigen-
value problem with A = 0. The stability of P(n) requires that all other
eigenvalues \ have positive real parts.

Detailed balance condition: W,,, P(m) = W, P(n).
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Symmetric matrix: Sy, = Ly

Symmetrized eigenvalue problem:
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Given that @i = ¢\ it follows that ¢\ = P(n)x\".

Given that ) L, = 0 it follows that the right eigenvector of L,,, with
eigenvalue A = 0 has components y,, = 1. The corresponding left eigenvector
then has components ¢,, = P(n).

The symmetric matrix S has only real, non-negative eigenvalues. Hence
A = 0 is the smallest eigenvalue. Variational methods are applicable.



