
Math 150-02
Homework 2
Spring 2013

Instructions: You may work together on this, but if you do, YOU MUST tell me with whom you
worked, and on which problems. Furthermore, all answers must be written in your own words. This
is due back the beginning of class, Wed. Feb. 6, 2013.

1. Suppose u, v are eigenvectors corresponding to distinct eigenvalues: that is, Au = λ1u and
Av = λ2v, but λ1 6= λ2. Show that {u, v} is independent (show your work, do not just cite a
theorem from a book). Now suppose you are given 3 eigenvectors u, v,w corresponding to 3
distinct eigenvalues for A. Use the result above to argue {u, v,w} is independent.

2. Assume you know that 1) A is 3 × 3 and diagonalizable; 2) You know its eigenvalues are 4
(algebraic multiplicity 1), and 2 (with algebraic multiplicity 2). You also know that 3) Null(A−

4I) = span(

 1
0
0

), and you know that one eigenvector corresponding to the eigenvalue 2 is 1
1
0

 but you don’t know any other eigenvectors corresponding to λ = 2. You know a13 = 6.

Find the rest of the entries of A.

3. Given V1 = span

 1
1
0

 ,
 1

0
−1

, find a subspace W such that R3 = V1 ⊕W .

4. Exercise 1.14 in the notes.

5. Suppose that A is 2× 2 block diagonal with 2× 2 blocks (call those blocks A11,A22). Prove
det(A) = det(A11)det(A22). Hint, co-factor expansion might not be the route you want to
take here.

6. Use A in the problem above, and the result of the previous problem to argue that the charac-
teristic polynomial for such an A is the product of the characteristic polynomials of A11 and
A22. (this result generalizes in the case that A is N ×N block diagonal with k × k blocks).
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