Question
Find the eigenvectors for the following matrices

o (2 )

1 01
(b) -1 10

1 01
Answer

@ (31)(5)=(5)

To find eigenvalues

3—A 4
‘ 9 1_)\‘ = A=3)(A=-1)-8
= M —4)\+3-8
= AN —4\+5
A=5)A+1)=0
= eigenvalues are Ay =5, \y = —1

. €11
eigenvector let e; = .
12

€12 €12

and Ae; = A\jeq implies A < eu ) =)\ ( “n )

From the first equation we get
3e11 + 4e1g = beqp = dejy = 2e11 = 2e19 = €11
The second equation will be equivalent.

Let e1p = ¢

The first eigenvector is e; = < 2CC )

For the second eigenvector let e; = < 221 )



. 3 4 €21 _ | exn
andAez—)\262:><2 1><€22>— <622)

From the first equation we get

3ea1 + degy = —eg1 = 4degp = —4deg; — —exp = €91 = —C
Hence e = ( _CC > is the eigenvector corresponding to Ay = —1
(b) Bx = )x
1 01
B=| -110
1 01

To find eigenvectors |B — AI| =0

I-X 0 1
-1 1-X 0 = (1-XN’—=(1-))
1 0 1-X
= (1-N[1-3"-1
= (1-MA2-X) =0

Hence the eigenvalues are A\ =0, Ao =1, A3 =2

To find the eigenvectors:

€11
e = €12 Be1 = /\181 =0
€13
1 01 €11
= -1 1 0 €12 =0
1 01 €13
1 C
:>611:—613:€12:C:>61:C 1 = C
-1 —-C
€21
€2 = | €22 Bey = \ep = e;
€23
1 01 €21 €21
= -1 1 0 €99 = €922
1 0 1 €923 €23

2



= €21 + €23 = €91, €21 + €23 = €23, —€21 + €22 = €23 = €91 = €93 =0

0
= €9 = D
0
€31
€3 = €392 Be3 = )\383 = 283
€33
1 01 €31 €31
= -1 1 0 €32 =2 €32
1 0 1 €33 €33
1 E
=e31=—-€xp=ex3=F=e3=F -1 = —F
1 E



