MAT?225 Section Summary: 5.2
The Characteristic Equation

SUTMMAry

The Invertible Matrix Theorem (continued): Let A be sn n x n
matrix. Then A4 8 an invertible matrix if end only it

¢ The number 0 i€ not an eigenvalue of A.

» The determinant of A is not zero.

A scelar A is an eigenvalue of A,, .  if and only if A satisfies the charac-
teristic equation:
det{iA— Al =0
This is 8 polynomial of degree =2 in A, called the characteristic polyno-
mial. If & value of A has & multiplicity of p as & root of the characteristic
polynomial, then we say that the eigenvalue A is said to have multiplicity p
ap an eigenvalue,

Example: Find the eigenvalues of the “Fibonacei” matrix
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Example: #3, p. 317
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Examople: #15, p. 318
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sirnilarity: 1If A, ; . and B, . ,, satisfy the relation
A =pPRpPT

(where P is clearly invertible), then A and B are said to be similar.

Note: we are now giving a meaning to the word “similar” that is inconsistent
with row-equivalence: two matrices 4 and B are row-equivalent. if there is
an invertible matrix E such that A = EB.

Theorem 4: If #n x n matrices A and B are gimilar, then they have

the same characteristic polynomial and hence the same eigenvalues {with the
pame multiplicities).

Exsrople: #24, p. 318 (this is straight out of the proof of Theorem 4).
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Exzoople: #25, p. 318

Lo 2 _ 3# s B e
Sl YRS I w,t,,] X.: []
L A
A. _ " F:f;‘ + 1‘;&.‘ “ ?J/}' ] 'jj}_
2 N I EO R S

1

:;r Jﬁn >;=/

A-)T = “'L 'IF? At (p3T)= (L-N(F3) - .1



= AT L7 s 92T

= r\".‘. - f.'-s,:" +‘?

A,z 3 = (A1) (A -3)

3.7 — I
ﬁ’JI = {-"i -..[Y \,1-- [..;] ) fpv' {)BMYL-
B= {;1::;"

-E'jvr..-..v‘-hl.!‘?"l-"""} (.rm(g.,‘{ s i § et _;fjvmuqfn-u,.

ap——

o .I;,.._:,:i. d:r ﬁ,z ; 3‘...-.4:..-& "f"l_ [

L, Veis, et

w1
=
i
N
F'-
. 1
tf
ot
=
—
1
+.
-
-#]\
d i
N

n
\

1

:IM —_—

= # !



