Problem for the week of January 18, 2010

Let A be the following n x n matrix

0 1 0 0 0o |
0o 0 1 0 0
A=
0 0 0 0 1
| —ap —a1 —ay - —ap-2 —ap-1 |

Show that the characteristic polynomial of A is det(A —¢I) = (—1)"p(t), where
p(t) =t" +an 1t" - art +ag
The matrix A is known as the companion matriz of the polynomial p(t).

Solution

FETTER n x n BT =ARER

1 0 o 0|
t 1 0 0
B= 12 t 1 0
tnfl tn72 tn73 1
4 C = (A—tl)B, REHEZ
0 10 0]
0 01 0
C =
0 00 --- 1
_—p(t) koK ek

B« FRFELIEN, BEATURE TR ETIIH

detC = (=1)""(=p(t))detl, 1 = (—1)"p(t)



NXHE B RT=ARAMEEHATER 1, 74 detB =1, ®F

detC = det((A — tI)B) = det(A — tI)(detB) = det(A — tI)



