Matrix Exponentials via Diagonalization

The preceding calculation of e?X is a bit unusual in that for the majority
of matrices a direct calculation such as was possible for it is not possible in
general. But all is not lost. Diagonalization to the rescue!

Recall that if A= SAS™ !, then Ax = SAKS—! This means that
A= 4+ SAS 1+ —5A25‘1 + —5A35‘1 + ESA”'S‘I 4.
1
=S+ A+ A2+ A3+ —A* 45T = Sehs Tt

3!
And calculating the exponentlal of a dlagonal matrix is much easier:

A = diag(A1, ..., Ay) = AF = diag(AX, .., AK)
= e’ = diag(1, ..., 1) + diag(A1, ..., An) + ldiag(AZ{, A2
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