
Eigenvalues

Name: Unique ID:

Problem 1. The following two matrices A and B have the same eigenvalues

A =


−3 1 0 0
0 −3 0 0
0 0 7 1
0 0 0 7

 B =


−3 1 0 0
0 −3 1 0
0 0 −3 0
0 0 0 7


The lines in these matrices are provided purely for aesthetic purposes.

(a) What are the geometric multiplicities of the eigenvalues of A?

(b) What are the geometric multiplicities of the eigenvalues of B?



Problem 2. Consider the matrix A given by

A =

−107 315 −420
−28 82 −112

7 −21 26


The eigenvalues of A are E-Vals(A) = {5,−2} .
(a) Find all solutions to (−2 · I3 −A)x = 0.

(b) Find all solutions to (5 · I3 −A)x = 0.

Problem 3. Suppose that λ is an eigenvalue of an n × n matrix A. Show that λ is also an eigenvalue of
A⊺. Hint. Recall that every matrix M satisfies rank(M⊺) = rank(M).



We learned in class that the eigenvalues of a triangular matrix are its diagonal entries. Since we can row
reduce any matrix into triangular form, it can be tempting to associate this process with the concept of
eigenvalues. The following exercise demonstrates that row reductions can not be relied on to calculate
eigenvalues.

Problem 4. Consider the matrix A =

 1 1 −2
1 2 1

−2 −1 1

.
(a) Calculate PA = LU . What are the eigenvalues of U?

(b) Are any of the eigenvalues of U also eigenvalues of A? Clearly explain why or why not. Feel free do
outsource any row reductions to a computer.


