
€1.7 Eigenvectors and eigenvalues of a

①

-1 - -
-

square matrix .

-

Def Let A be mxn square
matrix

0 I
'

in IR
"

is an eigenvector of A it

* to
'

and AI = XI
'

for some
X in IR

o X in IR is an eigenvalue of A if there
is

a non - ten vector I in
IR
"

such that A 5=15 .

I is an eigenvector corresponding
to X

EI lil 5=1 ! ) is an eigenvector
for A = 1337 .

At = [333113--141--411]=45
* to

A- I

it corresponds
to the eigenvalue

7=4

lil 5=11,1 is an eigenvector for
A -_ I ?} ?

AE -- 1773111--41=0-1,7--0* -1174:3
-

Thus ⇐ I eigenvector
corresponding

to eigenvalue
7=0 .

Note eigenvalues caubeeg.ua/to7ero--
- unlike eigenvectors



Is X =3 an eigenvalue for A =L ! ! ] ? ②

Rephrase : Does the equation AT =3 I

have a non-zero
solution ?

* II. I f.
'

ill 1=31 "x . ]

Xi + Xz
= 3×1

- 2Xz=0

x , + Xz
=
3×24 X , -

2×2=0

2X, -
4×2=0

⇒ x

;÷ . ⇐ Hool
-

Answerer: 3 is not an eigenvalue of It

since the equation A5=35

and units onty The Sol 'm 5=5
.

F Show that 7=4 is an eigenvalue to-

A = (
"

o

-

? ] .

Find all the eigenvectors

corresponding
to 7=4 .

7=4 is an eigenvalue ⇒
AI = 45

' has

non- zero
solutions

A- I - 45=0 LA - GI ) 5=0
I =/ ! :]

A =L! -71-1497=1 :
:3 ]

Co 111.1=1 :L 75: o

X 2=0

{ x ,=s
sin IR



I RREF

[ % ! ] ⇐1--181=5113 ③

''

'

'
⇒

All
"

non - zero

"

eigenvectors

are Is Ill
: s in IR ,

stole

41,137 ,
t

'

:
' !

.
.
.

÷

Note I- In = ( o' .

?
, ) I in IR

"

I. = ,
i 's: :H¥sH¥d

iii. To
'
: :/

.

c. Iixxx

-

IMPORTANT CONCEPTUAL REMARK :
-

The following assertions are equivalent

for A nxn

① X is an eigenvalue of A

⑦ AT = XI has a non-zero
solution

③ CA - XI ) 5=5 has a non - zero
solution

④ out ft -XI 7=0



ther say B matrix ④

When does B 5=8 has only the trinal

Sol ' n 5=5
.

⇐ dim @ul@ 11=0

⇐ rank (B) = m

⇐ B invertible

⇐ out@ I to .

Apply this to B -- A - XI

=

-

X in 112 3×=o
=3 XFO

E - 13×1=13.0 Cz . 3)
x= 's -

°

i. x =
0

×=o
V

A- uxni
I in IR

"

A- 5=5

t invertible A
' '

.

A = I

AA I = A-
'

.

o

I . I = E

5=5 .

-1

OURBI
20443 ,

detect
B=
t



Fact: The eigenvalues of a triangular ⑤

matrix are the entries on the main

diagonal .

ETI A- = [! ! ! ) has eigenvalues
- I
,
3
,
I

a-XI -- I
-

to
'

'

÷ ? ,]
k

outta - II ) =
- Iti k 3

-7) ( e -X ) )
if 7=-53,1

out ft-XI ) = o z,

rank ft -II ) E 2

⇒ N¥I
) 3 3 -

2 ¥

Thus there is * to set . ft -7115=5

IT in Null (H - II 1

IT# 5 .

non x -- tool *⇐ to: 's: Elliot
-
-e'll :/



⑥
E-15 Find a basis of the

ei of * fly ?;'÷)
/ corresponding

to 7=5

-

t

all vectors 5in 1124 such that

HE 55 LA - 51/5=5
-

Reprhrx Fend a basis of

Nal ft -SII .

-

* '" I '÷÷km⇒l÷÷ :L
s t

rank E 2
nullity =

2×3=5Xg=t x , + Xz
= o

Xz - X 3=0

Xg=⑤
Y ,

4¥ .- stiletto:L .
.

x .

'
basis

.

1%1,1%11


