3.

Math 1553 Worksheet §5.1 - §5.4

True or false. If the statement is always true, answer true and justify why it is true.
Otherwise, answer false and give an example that shows it is false. In every case,
assume that A is an n x n matrix.

a) The entries on the main diagonal of A are the eigenvalues of A.

b) The number A is an eigenvalue of A if and only if there is a nonzero solution
to the equation (A— AI)x = 0.

¢) To find the eigenvectors of A, we reduce the matrix A to row echelon form.
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d) If Ais invertible and 2 is an eigenvalue of A, then > is an eigenvalue of A™".

e) If Nul(A) has dimension at least 1, then Nul(A) is the eigenspace of A corre-
sponding to the eigenvalue 0.

Suppose A is an n x n matrix satisfying A> = 0. Find all eigenvalues of A. Justify
your answer.

Answer yes, no, or maybe. Justify your answers. In each case, A is a matrix whose
entries are real numbers.
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a) Suppose A= ( 5 10 ) Then the characteristic polynomial of A is
—-10 4 7

det(A— AI) = (3 —A)(1 — A)(7 — A).



b) If Ais a 3 x 3 matrix with characteristic polynomial —A(A — 5)?, then the 5-
eigenspace is 2-dimensional.

¢) If Ais an invertible 2 x 2 matrix, then A is diagonalizable.

4. The eigenspaces of some 2 x 2 matrix A are drawn below. Write an invertible matrix
C and a diagonal matrix D so that A= CDC™'. Can you find another pair of C and
D that does the same?




