ALGEBRA
Homework List 6.
Figenvalues and eigenvectors

1. Determine the real eigenvalues and eigenvectors of the following matrices:

-1 -1 =2 010 1 01
<§}1)<—11?> o 2 2 ). (100], [o0o10]
0 -1 -1 0 01 1 01
2. Find the complex eigenvalues and eigenvectors of the following matrices:
0 1 0 1 20 10 -1
(_12},)) (%‘14» 0o 0o 1], (=130, [0o1 o
-1 -1 1 0 01 1 0 1

3. Find the eigenvalues and eigenvectors of the following linear mappings:
(a) T :R? — R? where T(z,y) = (x — 2y, 2 + ¥);
(b) T :R3 — R3 where T'(z,y, 2) = (22,2, y);
(c) T:C?® — C3 where T(x,y,2) = (r +y+ 2,y + 2,2).

4. Let T be the orthogonal projection in the space R? on the z axis. Using the geometric inter-
pretation of T', determine its eigenvalues and eigenvectors.

5. Diagonalize the real matrices

) 3 10 -4 2 1 -1 5 0 -2
(1 4), o -1 0|, [3 —2 3], [4 -1 2],
2 4 5 S 2 4 0 1



