
Eigenvalues and Eigenvectors

Each group will be assigned one of the following matrices.

A1
.=
(

0 −1
1 0

)
A2

.=
(

0 1
1 0

)
A3

.=
(
−1 0
0 −1

)

A4
.=
(

a 0
0 d

)
A5

.=
(

3 1
1 3

)
A6

.=
(

0 0
0 1

)
A7

.=
(

1 1
2 2

)

A8
.=

 −1 0 0
0 −1 0
0 0 −1

 A9
.=

 −1 0 0
0 −1 0
0 0 1


Sx

.=
h̄

2

(
0 1
1 0

)
Sy

.=
h̄

2

(
0 −i
i 0

)
Sz

.=
h̄

2

(
1 0
0 −1

)

For your matrix:

1. Find the eigenvalues.

2. Find the (unnormalized) eigenvectors.

3. Normalize your eigenstate.

4. Describe what this transformation does.

When you are finished, write your solutions on the board.

If you finish early, try another matrix with a different structure, i.e. real vs.
complex entries, diagonal vs. non-diagonal, 2 × 2 vs. 3 × 3, with vs. without
explicit dimensions.
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