Question
Find the eigenvalues and eigenvectors of the following matrices

(DA:<3—$>
(ii)Bz(é f)

(2 4
(iii) C = ( 3 6 >
Answer

W (30
O)A_<0-4>
Ax =X x = (A— Nz =0=det(A—N5) =0

e, | 20N 0 |:—(3—)\)(4+)\) ~0
Therefore A = 3 or — 4 Eigenvalues.
Eigenvectors:

A=3

(0" %) ()= (0)
- (0 %)(5)-(5)

= 0z+0y=0

Oz —Ty =20
= y=0

Hence if y = 0 and 0z = 0, x can be anything, say, k, so eigenvector is

( ]S ) for eigenvalue =3.



fw=0 =r=y=0
8y =0 -y

so eigenvector is <

(ii)Bz(é f)

Eigenvalues and eigenvectors determined from Bx = A\x

() 0)-(0)

0 > for eigenvalues=-4.

Eigenvalues:
1-Xx 2
det < 0 1— ) =0
= (1-XN)1-=-X)=0
= A\ = +1twice
Eigenvectors:

(03)(5)=(5)

Oy=0=y where y can be anything

Therefore eigenvectors are ( 2 )



(i) cz<§ é‘)

Eigenvalues and eigenvectors determined from Cx = Ax

(508 6)- ()

Eigenvalues:
2—)\ 4
det( 3 6—)\>:O
= 2-MN)6-XN—-12=0
M 41261 -2\ —12=0
= A2 =238\
=A=0or8

So eigenvectors are:

A=0

2 4 r\ (0
3 6 y /) \0
2r4+4y=0=>2= -2y
3 +6y=0=2=—-2y

SO < _)2\)\ ) is the eigenvector for A = 0.

—6 4 x\ (0

3 =2 y ) \O

3
—6x—i—4y=0:y:7‘r

= 3T

3x—2y=0=>y=7

>
I
o0

SO < Q ) is the eigenvector for A = 8.



