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Problem 1 (True/False). Over C, any n x n matrix (with real or complex entries) has an eigenvalue.

Problem 2 (True/False). Over C, any n X n matrix (with real or complex entries) is diagonalizable.

Problem 3 (True/False). For a real n x n matrix, if A is an eigenvalue, then X is an eigenvalue.



Problem 4 (5.5 #4). Consider the following matrix (acting on C2):

-l

Find the eigenvalues, and a basis for each eigenspace in C2. Can you diagonalize A?

Problem 5 (5.5 #10). Consider the following matrix (acting on C?):
-5 =5
4= { 5o 5} .

The transformation z — Az is the composition of a rotation and a scaling. Give the angle ¢ of the rotation,
where —m < ¢ < 7, and give the scale factor r.



Problem 6 (5.5 #16). Consider the following matrix (acting on C?):
5 =2
1 3|

Use the information in Exercise 4 to find an invertible matrix P and a matrix C of the form {a

—b
b a] such

that the given matrix has the form A = PCP~!.



