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Definition 12.1. Let A(-) = [4,/(*)] be nxn. Then the (matrix) trace of
A(+), denoted tr[A4(+)], is

trlA()] = 3 a,(-) (12.1)

i=1
The trace is simply the sum of the diagonal entries of the matrix.

The second is a statement of the Leverrier-Souriau-Faddeeva-Frame formula
[1,2] stated here without proof.

Definition 12.2. The Leverrier-Souriau-Faddeeva-Frame formula for com-

puting the coefficients a; of the characteristic  polynomial of A,
T4\ =detl\/—A4] = A" +g,\7"! +a A" 2+ . +a,, is as follows:

(6] Ny =1 a; = —tr[A]

(i) Ny =N A + a,/ a, = — %tl’[NzA]
(i) Ny =Ny + ayf ay = — é—tr[N;A]
and in general,
Np = Ny1A + ap—yI a, = — %tr[N,,A] (12.2)

where

(0] = N4 + a,1

As an example of the use of this algorithm, consider the matrix

1 1

A4=1 -
Then from the formula, v,(\) = detl\] — 4] =12 =2, — je, a; = 0 and
a; = —2. Using the above algorithm

a;=—trl4dl =0
and
20
ay= = 05trlN,4] = — 0.5tr[42] = — 0.5¢tr 0al=-

which are the correct coefficients. The important point, for this chapter is that
a; = —tr[A]l. Although of theoretical interest, the algorithm itself is numerically
unstable.
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