Eigenvalues & Eigenvectors

Q. U U AR & 3w (eigenvalues) 3R MR (eigenvector) Id HY|

8 -6 2
-6 7 -4
2 -4 3
Solution:
feammne:
8 -6 2
-6 7 —4
2 -4 3

characteristic equation is[A—Al] =0
ST A matrix & 3R A eigenvalue g
Y UPR

8—-1 -6 2
-6 7—-1 -4
2 -4 3-2

~ [A3 — {some of diagonal elements}A? + {some of diagonal minors}A — [A] = 0]

8 —6 2
some of diagonal elements = -6 7 —4|=8+7+3=18.
2 -4 3

some of diagonal minors = 8—1= __74 _34] =21-16 = 5.

_ B 21_0o, 41—
7-2=|, 3]_24 4 = 20.

3-2=[2 ~°|=s686=20.
Total = 45.

Then

=3 - 1822 +451=0

= A(A% — 181 + 45) = 0

= A(A2 — 150 —3 4+ 45) = 0

“A=0

T TSR

A>—150—3A+45=0

A(A—15) =32 —15) =0



U UHR A & eigenvalues 0,3 3R 15 g
Eigenvector:
[A—Alx=0

ERRCCIRN

8—1 —6 2 x
= -6 7-12 =4 ||y|l=0
2 -4 3-2llz
A =0HAFTEA R
8 -6 2 x
=(-6 7 —4||x|=0
2 -4 3 |lx;

8x —6x,+2x3=0 (1)
—6x+ 7x, —4x3 =0 (2)
2x —4x, +3x3=0 (3)

Use crammers rules from eq. (2) and (3)
|7 4| _91_(_1e) =
x_|_4 3|_21 (-16) = 5.

—4

; | — —18— (=8) = —10.

_1-6
—
—6

7 | —oa_14=
> | =2-1a=10

X3=|

x=5—-x,=-10,x3 = 10

ERREIR
5 1
=|10|=
10 2

A=3AATTIWR

8—-3 -6 2 x
=l -6 7-3 —4 X2 (=0
2 -4 3-311X3




5 -6 2 x
=l-6 4 —4]||X|=0
2 -4 0 X3

5x —6x, +2x3=0 (1)
—6x +4x, —4x3 =0 (2)
2x —4x, +0x3 =0 (3)

Use crammers rules from eq. (1) and (2)

x=]70 % |=24-8=16

—x, =|_56 _24| = 20— (-12) = -8.

5

-6 _ 3 _
S | =20-36=-16

X3:|

x=16,—x, = —8,x3 = —16

I UDR
16 2
—16 -2

A =15 AW R

8—-15 -6 2 X
= -6 7-15 -4 X2 (=0
2 -4 3-1511x3
-7 -6 2 x
=[-6 -8 —4|[X|=0
2 -4 —-1211%x3

—7x —6x, +2x3 =0
—6x —8x, —4x3 =0
2x —4x5, —12x3 =0

Use crammers rules from eq. (1) and (3)



x=|20 % |=72+8=s0.

2

| =84-4=s0.

—7
e

x=|7) Z|=28+12=40

x =80,—x, = 80,x3 =40

ERRSCIRN
80 2
=|-80|= [-2].
40 1

3{THAe (eigenvalues) = 0,3,15.
3R 3MgAHdaeR (eigenvector) = (1,2,2) , (2,1,-2) , (2,2,1),
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