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Find both the eigenvalues and eigenvectors of the following matrix:

o

Solution: To compute the eigenvalues, we want to find the roots of the characteristic equation:

det(A—AI):detQZ ﬂ—)\[é ?D:da(FZA 134):0
2-N1-X)—-12=0

A 32 —-10=0
A=5)(A+2)=0

So | The eigenvalues are A =5 and A = —2. ‘

For the eigenvector associated with A = 5, we want to find the nullspace of A — AI:

[-3 3] mr2-m1 [-3 3] 3R [-1 1
4 51_[4 —4} [O 0] {0 0}

Therefore the nullspace is described by the equation —z1 + 22 = 0. Plugging in x1 = 1 we get that
zo =1, so

1] . . . . .
[ J is an eigenvector with corresponding eigenvalue A = 5.

For the eigenvector associated with A\ = —2, we want to find the nullspace of A — \I:
4 3| r2-r1_ |4 3
Atar= [4 3} R2- Bl [O 0}

Therefore the nullspace is described by the equation 4z; + 3x2 = 0. Plugging in z; = —3 we get
that zo = 4, so

[_43} is an eigenvector with corresponding eigenvalue A = —2.




