Solution (#1674) Let x1(t),...,z,(t) be n variables satisfying the DEs
dz; dzs dzy,

r = 1121 + - F G1pln; i = 1221 + -+ G2nTn; T = Ap1T1 + -+ Applp.

These can be more succinctly written as a single differential equation
dr
— = Ar
dt

in a vector r = (21,Z2,...,2,)7 where A = (a;;).

Say that A is diagonalizable with eigenbasis vy, v, ..., Vv, and corresponding eigenvalues A1, Aa, ..., \,. If we set
P=(vi|va]|...|Vyn)

then
P7YAP = diag(A1, A2, ..., \n).

If we set R = P~'r = (X1, Xa,...,X,) then we have

O}i_i‘ _ %P_lr _p! <%) — P~'Ar = P"APR.
This matrix equation reads as
dX; .
q =NX; 1=1,2,...,n,
and so X; = A;e** where 4; = X;(0). So
X1 AjeMt
R(t) = : = : = AreMtel +. 4 A ettell
X, A, et
Finally
r(t) = PR(t)

AjeMtpPel +.. 4 A et Pel
AjeMitvy + -+ Apetntv,.



