QUESTION

Find the eigenvalues of the matrix

2 -1 2
0o 3 31,
0 2 4

and determine the corresponding eigenvectors.
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Eigenvalues satisfy |A — AI| =0
2—-X -1 2
0 3—-Xx 3 = 2-M){B-N4-X) -6}
0 2 4— A\
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= (2-=M{12-7A+)? -6}
= (2-N(6-TA+\?)
= 2-M)A=6)A-1)

This is zero if A = 1,2, 6 so these are the eigenvalues.

A =1: Eigenvector satisfies (A — 11)x =0

1 -1 2 T 0
0 2 3 o | =10
0 2 3 T3 0
xr1 — Tg + 2[E3 = 0
2372 + 3&33 = 0
21‘2 + 3$3 =0
3 7
Choose x3 = ¢,= x5 = ——C,:>:c1 = X9 — 203 = _oC —2c = _te
2 - 2 2
T 50
Therefore the eigenvector is | zo | = —% , where ¢ is any constant.
I3 C

A =6: Eigenvector satisfies (A —6/)x =0

0o -3 3 ro | =1/ 0
0 2 -2 T3 0



—4%1 — T2 + 2%3
—3z9 + 3x3

21‘2 — 21’3

ChOOSGIQId,:>I3:d,:>4I1:2I3—I2:2d—d:d, Ty = —

L1
Therefore the eigenvector is | zo | =
T3
A= Eigenvector satisfies (A — 21)x =
0 —1 2 I 0
0 T3 0
—T9 + 213
To + 323
21’2 + 2l‘3

Hence 3 = 0, x5 = 0, choose z; = e.
x1

Therefore the eigenvector is | zo | =
xs3

d

4

d

, where d is any constant.

where e is any constant.



