BEREINKEL 20130109

1. (10 pt.) Find the eigenvalues and eigenvectors of the matrix
A= {1 _1} :
2 4

2. (10 pt.) Suppose permutation matrix P takes [

'
]?

3. (10 pt.) Find the eigenvalues of the following matrix

U WN
QN s Ot

=Ll

(d) What does P2 do to [

TR WN

(b) What doesP~! do to [

TR WM

A=1(04 02 03

04 04 04

02 04 0.3]

Notethat a; + a; = 2a3 and that A is Markovian.

4. (10pt.) Let F,, bethe 1,1, —1 tridiagona matrix of sizen x n:

-1
1 -1
1 1 -1
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1
1
F, =

By expanding in cofactorsalong row 1, show that

Fn: n71+Fn72-

5. (10 pt.) The characteristic polynomial of A = [2 5] is
N — (a+ d)X\ + (ad — be).
By direct substitution, show that

A? — (a+d)A + (ad — be)I = 0.



10.

(20 pt.) Find the eigenvalues and eigenvectors of the Markovian matrices

A=od na @ A= ]

. (10 pt.) Diagonalize the unitary matrix

1 1 1—1
V= _—
AT
toreachV = UAUZ,

(10 pt.) Find eA* where

=[]

. (10 pt.) If P, is an even permutation matrix and P, is odd, deduce from

P, + P, = P{(PT + PT)P, that |P; + Py| = 0.

(5pt.) If K7 = —K (skew-Hermitian), the eigenvalues are imaginary and
the elgenvectors are orthogona. How do you know that K — I isinvertible?



