Cayley-Hamilton Theorem

Arthur Cayley (16 August 1821 — 26 January 1895) was a British mathematician

Let A be a square (n x n) matrix with characteristic polynomial

pAD) ="+ A" 4 e A+ cpand AT+ o AT 4 44 +

¢, =0then A" +c, A" '+ . +c,1A+ I, = 0.

Example 5: Apply Cayley-Hamilton Theorem on the matrix

A= [_01 g]

Solution - =% Z]-a[ {]=[7, g]_[g ?1=[:1 33/1]’

A—M|=(-0)GB =) +2=2—31+2
A-2)A-1D=0=>21=2,A=1
p(1) = 22 — 31 + 2, by Cayley-Hamilton Theorem A% — 34 + 21, = 0,
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Exercises

1. Find eigenvalues and eigenvectors for the following matrices



a=[; de=[3 Jle=[ Jro=[7 2}
e=[, 1lr=[p 1l6=[2 Slu=[] Jx=[; 7]
v=[; Zm=[2

2. Find eigenvalues and eigenvectors for the following matrices:

5 4 2 1 0 0 5 =2 2
A=|4 5 2],B=[—2 1 2],C= 4 -3 4]and
2 2 2 -2 0 3 4 -6 7

-1 0 O
D=]2 1 O].
7 =2 3

3. Apply Cayley-Hamilton Theorem on the following matrices:

1 2 3
SERTE
4 ZelB=o 2 2



