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1. Find the characteristic polynomial, the eigenvalues of the following matrix. Pick one eigenvalue
to find a corresponding eigenvector.

20 0
A=13 4 -3
5 0 -1

Answer: (a) the characteristic polynomial: ~ —\% — 5A\* + 2\ —8 = (=1 — \)(2 — \)(4 — \)

3
(b) the eigenvalues and a corresponding eigenvectors: 4, [1]), (=1, 13]), (2, |3])
5
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2. Find the eigenvalues and eigenvectors of the matrix
11
=l
used to generate the Fibonacci sequence.

Answer: the n* Fibonacci number F,, = F, = = ((H‘/g)n — (1"/‘?’)71)

V5 2 2
Solution :
It is easy to find out that the eigenvalues of A are \; = 1+2*/5, Ay = 1_2‘/5. Also, we have
1+V5 1-v5
U = { i } is an eigenvector corresponding to the eigenvalue \; and v, = [ i ] is an

eigenvector corresponding to the eigenvalue \,.

It is well know that Fy =0, F} = 1, F5 = 1, F5 = 2. Therefore, we have

AW -H (-] -

Thus
] [f]- s -
_LE) (251 — AL,) = % ((1 +2¢3)" {%} e —2\/3)n {1_{1)
Therefore
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