Homework #2 (due 4/8/2020)

1. Compute the eigenvalues and eigenvectors of A and A~'. Check the trace !

e[ [

A~ 'has the eigenvectors as A. When A has eigenvalues A, and Ag, its inverse
has eigenvalues

2. The eigenvalues of A equal the eigenvalues of AT. This is because det{A — \)
equals det(AT — Al). That is true because . Show by an example that the
eigenvectors of A and AT are not the same.

3. (a) Factor these two matrices into A = XAX ~1:

1 2 O |
A= [ﬂ 3} and A= {3 3} ;
(b) fA=XAX"‘thenA®=( ) )( )and A= =( )( )( ).

4. For which numbers b and ¢ are these matrices positive definite?
1 b 2 4 c b
b 9} §= [-1 c] §= [b {:] ‘

With the pivots in [J and multiplier in L, factor each A into LDLT.

5=

5. Find the 3 by 3 matrix S and its pivots, rank, eigenvalues, and determinant:

i |
[;i‘.‘i L2 J:;g] S 2| =4z —x2 + '2:!:;1}2.
T3

6.  Compute the three upper left determinants of S to establish positive definiteness.
Verify that their ratios give the second and third pivots.

2.2 0
Pivots = ratios of determinants g=12 5 3
0 3 8

7. A symmetric matrix § = ST has orthonormal eigenvectors v to v,,. Then any
vector = can be written as a combination @ = ey + - - - + ¢, ¥5. Explain these two
formulas :

2 ; T, _ ) .2 2
2 =0+ 4+, 2" Sz = Ay + -+ A0

Find the #'s and ©'s and u’s in the SVD for A = [ ; ; j|
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