Let find eigen values. For that we need the next formula:
det(A—A) =0
Where | is the identity matrix

2—-1 1 1
2 3—1 2
-2 1 2—-1

=—-23+71%>—-141+8

=2-1D*B =) —4+2+2B-1)—-22—-1)—-22-2)

A3 +712—-1424+8=0
A3 —7124+142-8=0
A-1DA1-2)1-4)=0

1—1=0 =1
A=2=0=>1|4,=2

Now we will find the eigen vectors corresponding to each eigen value

1. Fori; =1
A—2Da=0
1 1 11 [*
[ 2 2 2|=* [az] =0
-2 1 11 la3

Having the system of three equations
a,+a, +az =0
{Zal + 2a, +2a3 =0
—2ay+a,+az=0
Solve the system by the Gauss method

1 1 1/0 1 1 1|0 1 1 1(0 1 1 110
(2 2 20>~ 1 1 10>~ -2 1 1/0 ~<O 1 10)
-2 1 110 -2 1 110 0 0 olo 0 0 olo

Having the next equations

{a1+a2+a3=0
a2+a3=0
{a1+a2:_a3
a2=—a3

Let a3 = t, than a, = —t and a; = 0. That means that our eigen vector has the
following form:

e

2. Ford, =2
Similar to the previous

0 1 171 [P
55 i
-2 1 ol 1g;
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0 1 1j0y (0 1 1j0\ /2 1 200 (1 1/, 1o
2 1 200)]~(2 1 2{0]~(0 1 1{0o]~(o 1 1[0
-2 1 olo/ \o 2 2lo/ \o o olo/ \g o oo

{,314'%,32 +B3=0
B2 ‘1"[33 =0

{,31 +§/32 =—ps
Bz = —Ps

Y 1
letf=t=>f=—t=>f=—t=>F=| orﬁ=<2)

3. ForA; =4
Similar to the previous

-2 1 1 V1]
2 =1 2 |x|(¥V2]=0

—2 1 =21 lysl
2 1 110 0 0 3]0 L
2 -1 2o)~(2 -1 2j0)~{, 02 1|0
—2 1 =2lo 010 0lo o o ol
<)’1‘5)’2"‘)/3=0

Y3 =0

1

{Y1_EYZ

Y3 =0

-t 1
Lety, =t => y1=%t=> y = Zt 0r]/=<2>
0 0

0
Answer: 1)1, =1; a = (—1)
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