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A Detailed solution to the two-state example problem

The solution to (4) is readily found by assuming solutionistesf the form

x(t) = {“1} e M, (A1)
U2
Substituting (A.1) forx in equation (4) results in the eigenvalue problem
Uy —k'l 0 _ul
—A = A.2
{UJ |:fk1 —/fJ _Uz} ( )
which, after subtracting the left hand side from both sidg&\®) is
0 . —k’l + A 0 | Uq

However, there are only a few possible values of the eigergal and eigenvectora which can
satisfy (A.3). This occurs when the matrix is singular arsddéterminant is zero, providing the
characteristic equation

(—k1+ M) (k2 +A) =0, (A.4)

which has the two solutions
)\1 - kl (A5)
Ay = ko. (A.6)

The directions of the eigenvectong andu, are found by plugging; and\, into (A.3).
The solutionx is a superposition of both exponential decays,

X = apuge M+ apuge 2t (A7)

which is

Ty| ky — Ky —A1t 0 —Xat
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The weightsy for each eigenvector are determined by substituting thi@lionditionx(0) into
(A.7) att = 0, resulting in the system of equations
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The solution to (A.9) is
1
Ny = ]{j2 — ]{jl 1’1(0) (AlO)
az = 25(0) — 7 fiﬁk 1(0) (A.11)



The total mass of the systed(t) = x1(t) + 22(t) therefore decays as

G =rie M 4 rpe 2t

= E )

Solving (A.13) provides the estimates of the mass fractigradr,, in eigenspace

r1 = 21(0) (1 + kafllﬁ) )

[kt
ko — ki

where, as seen from (A.8)

ro = x2(0) — 1(0)
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