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10. Let P = |V
-3 4

w . Find the eigenvalues and the eigenvectors of P!

In class, we solved a computationally easier exercise. It is important that P is not symmetric;
hence, it is not sure that there exist two linearly independent eigenvectors, and if there exist
then they are not necessarily orthogonal
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w . Find the eigenvalues and the eigenvectors of P!
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w . Find the eigenvalues and the eigenvectors of P!
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w . Find the eigenvalues and the eigenvectors of P!
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1 2 3
7T.Let A = |4 5 6|. Give a symmetric matrix S and a skew-symimetric
T 89
matrix G such that A =S —|— |
I 2 D
8. Let A= and B = . Find A : B! 0 ~1 ~,
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5. Let P be the orthogonal projection to line y = V35 Find the matrix of P

2
1 0
in the natural basis (i.e. N = { [U] _._ [1] })




9. Give the spectral decomposition of the matrix M = {

If the n*n matrix M is symmetric, then all the
eigenvalues are real, there exist n linearly

independent eigenvectors, and their can be chosen ()=

to form an orthonormal system, i.e., to be
perpendicular to each other and have length 1.
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4. Draw the points on the plane, which satisfy the equation 52?2 — 4zy + 8y? =
36!
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4. Draw the points on the plane, which satisfy the equation 522 — 4y + 8y? =
36!







6. Let L be the subspace of R* spanned by the vectors

1 [0 1 ’ /]]
0 1 3
, Vg = . V3 = .

e V4=
3 0 2
7

Z
d

(a) Find a basis of L out of the vectors {vy, va, v3, v4}! Give the coordinates

V] =

= = D

of the remaining vectors, which are not contained in this basis, in the

basis you have found!

The calculations show that the first three vectors, i.e., vl,v_2,v_3 constitute a basis
since main ones are present in the first three columns



G. Let L be the subspace of R* spanned by the vectors
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(a) Find a basis of L out of the vectors {v1, va, v3, v4} JGive the coordinates
Gthc remaining vectors, which are not contained in this basis, in the

basis you have found!




(b) Find an orthonormal basis of L by using the Gram-Schmidt orthogon-

alisation algoritm!
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13. Find the matrix in the natural basis of the orthogonal projection to the
plane V = {(x,y,2) : 20 — y + 3z = 0}! By using this matrix, decompose

the vector v = (2,4, —1) into perpendicular and paralell components with

respect to V! .3
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(11 0 —1]
20 1 3
13 0 2
17 -1 0
(a) Find the subspaces -row
(b) Find nullity(A), ra

(¢) Check that r (A)
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11. Let A =
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1. Legyen A =

o oW

. Hatarozzuk meg a kovetkezs alte- NAM ( J
1 7 -1
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reket: I‘OW(A),_COKA),IIUH(A),H_UH(AT - A). Tovabba hatarozzuk meg M ( l )
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(¢) Check that row(A)* = null(A) and col(A)*+ = null(AT)!
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