First name: Verena

Last Name: Horak

Email: vhorak@cosy.sbg.ac.at

Date: 19.11.2003

Homework number: 3

Homework Title: Ex. 3.12

Problem description:

a) Let A be an n x n matrix. Show that any two of the following conditions imply the other:

1. AT = A

2. ATA = I

3. A² = I

b) Give a specific example, other than the identity matrix I or a permutation of it, of a 3 x 3 matrix that has all three of these properties.

c) Name a nontrivial class of matrices that have all three of these properties.

Problem solution:

a) using transformations

b) find out how such a matrix can be obtained

c) study the properties of well-known classes of matrices

Results:

a) AT = A and ATA = I => A² = I
ATA = I
| use AT = A
A * A = A² = I

ATA = I and A² = I => AT = A
ATA = I = A²
ATA = A * A
| : A
AT = A

A² = I and AT = A => ATA = I
A² = A * A = I
| use AT = A
AT * A = I

b) AT = A
| = symmetrical (hermitical) matrix

AT * A = I
| * A-1
AT * A * A-1 = A-1
AT = A-1
| = orthogonal (unitary) matrix


example: A = 1/15 [10  5  10;  5  –14  2;  10  2  –11]

c) As shown above, matrices which have all of these properties must be symmetrical and orthogonal.

