
Linear ODEs: A Digression

˙̄v = TFT−1v̄ =




λ1
λ2

. . .

λn


 v̄, (λ1, . . . , λn) = eig(F )

m
˙̄vi = λiv̄i, i = 1, 2, . . . , n

This system of n 1st-order ODEs has the solution

v̄i(t) = v̄i(0)eλit, i = 1, 2, . . . , n

If all λi’s have negative real parts, then

‖v(t)‖2 = v(t)T v(t) = v̄(t)T v̄(t)

≤ Ce−2σmint, where σmin = min
1≤i≤n

|Re(λi)|




