The Characteristic Equation

Before describing the characteristic function, let’s recall some of the impor-
tant properties of determinants:

Let A and B be n x n matrices.

(1) A is invertible if and only if det A # 0.

(2) det AB = (det A)(det B)

(3) det AT = det A

(4) If A is triangular, then det A is the product of the entries on the main
diagonal of A.

Statement (1) implies that we can use a determinant test to determine when
a matrix A — Al is not invertible. The scalar equation det(A — AI) = 0 is called
the characteristic equation of A. A scalar \ is an eigenvalue of an n x n
matrix A if and only if A satisfies the characteristic equation det(A — A\I) = 0.

Example

Find the characteristic equation of A = { 06 0.3 ]

0.4 0.7

The characteristic equation is given by det(A — A\I) = 0.

Therefore
{[88 03] a4 0 p = {08 03] [0 0))
= det [ 0'%; A o.?f \ } = (0.6 — \)(0.7 — \) — (0.4)(0.3)

= (0.6 —\)(0.7—\) —0.12
=042 132+ A2 -0.12=X2 - 132 +030=(A-1)(A-0.3)=0

Notice that A can only be an eigenvalue if it is either 1 or 0.3.



