MTH 261 — Mr. Simonds’ class

=—| 6 |; ergo, the eigenvalue is ]

) 4 18 18
a. [1/2 0 6 |=
0 1/4 01 1
1 -2 11-5 -5
b.|-3 -1 -2 1|=/0|=0]1
7 7 -6 7 7
det(A-41)=0 = ‘1_/1 ° ‘:o
4 3-1
a. = (1-1)(3-4)-8=0
= AP —44-5=0
= (A-5)(4+1)=0
4 4
det(A-A1)=0 = | ‘:o
-1 5-4
b. = —/1(5—/1)+4=0
= A*-51+4=0
= (4-4)(1-1)=0
a. For A =3:
~ -1 2
(A-A1)x=0 =
= =2X,
For A=-2
(A-A1)%x=0 = =
= X =—-=X

; ergo, the eigenvalue is O.

.. The eigenvalues of Aare 5and —1.

.. The eigenvalues of A are 4 and 1.

2 4| X, o .". A basis for the 3-eigenspace is {L}} .
X

2}{)(1} {0}
B -1
1]Lx 0 .. A basis for the —2 -eigenspace is {[ ) }} .
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b. For A =1:
0 0 2| x 0
(A-41)%=0 = |-1 0 1| x,|=|0
2 0 0] x 0
X, =0
= X, isfree
X, =0
0
.. A basis for the 1-eigenspaceis < | 1
0
For A =3:
-2 0 2|x 0
(A-21)%x=0 = -1 -2 1| x|=[0
2 0 -=2|x 0
-2 0 2 1 0 -1 X =X,
-1 -2 1|~|01 0| = {x=0
2 0 -2 |00 O X, is free

1
.. A basis for the 3-eigenspace is {O

1
For A=-1:

2 0 2][x] [0
(A-A1)x=0 = {—1 2 1| x,|=|0
2 0 2|x] [0

2 02101 X, ==X

1 2 1~(01 1 = {x=-X

2 0 2 0 0O X, is free

-1
.". A basis for the 3-eigenspace is { -1
1

2|Eigenspaces and Diagonalization: Sections 5.1-5.3



4.

5.
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1 -1 2 0 0O -1 -1 2
B=PDP*'where P=|-3 1 ,D=/0 6 0},and PI:% -3 3 6
2 0 0 0 6 2 2 2
1 -1 2][o 0 O][-1 -1 2
PDP_1=1 -3 1 0 {0 6 0||-3 3
0 2 0 1j/0 0 6] 2
0 6 12|[-1 -1 2
:10 6 01| -3 3
6_0 0 6J] 2 2 2
42 6 -12
=1 -18 18 36
6_12 12 12
7 1 -2
=-3 3 6| vV
2 2

The characteristic equation is det(A -4l ) =0

1- 1
det(A—21)=0 = ‘ 4 ‘=
0 2-1
= (1-2)(2-4)=0
For A =1
(A=21)x=0 =
- {xiisfree
X, =0
For A =2
(A-A1)%=0 = [1 —1}{&}
0 0]x
= X =X

.. The eigenvalues of A are 1 and 2.

0 1| x B 0
0 1|lx,| |0 1
.. A basis for the 1-eigenspace is 0 .

0
= 1
[O} .". A basis for the 2 -eigenspace is {L} } .

Eigenstuff Worksheet Key |3



MTH 261 — Mr. Simonds’ class

Thus A=PDP™ where Pz{

So ...

This gives us ...

4|Eigenspaces and Diagonalization:

11 10 L1 -1

, D= ,and P = .
01 0 2 01
A“=PD*pP™

[ o1 o1 -1

10 1]lo 2¢jlo 1

REA !

o 20 1

112

o 2

A0 1 -1+2°

o 0 210

Fir| Fz= [F3=| Flr FE& FE~
Tools|ATAcbra|Calc|Other |Framl0)Clsan Ue

_[1 1]1'3' [1 1@23]
gz o 1024

HMAIH EAD ALTO FUHC 1420

Sections 5.1-5.3



