
AMS 526 Homework 1

Due: Monday 09/19 in class.

1. (15 points) Exercise 1.3 of textbook.

2. (15 points) Show that if a matrix A is both triangular and unitary, then it is diagonal.

3. (20 points) If u and v are in Cm, then the matrix A = I + uv∗ is called a rank-one perturbation to
the identity matrix. Show that if A is nonsingular, then its inverse has the form A−1 = I + αuv∗ for
some scalar α, and give an expression for α. For what u and v is A singular? If it is singular, what is
null(A)?

4. (15 points) Verify that ‖xy∗‖F = ‖xy∗‖2 = ‖x‖2‖y‖2 for any x,y ∈ Cm.

5. (15 points) Two matrices A,B ∈ Cm×m are unitarily equivalent if A = QBQ∗ for some unitary
Q ∈ Cm×m. Is it true or false that A and B are unitarily equivalent if and only if they have the same
singular values?

6. (20 points) We proved in class that every A ∈ Cm×n has an SVD A = UΣV ∗, where U ∈ Cm×m and
V ∈ Cn×n. It is true that if A is real, then it has a real SVD A = UΣV Twhere U ∈ Rm×m and
V ∈ Rn×n? Prove or disprove.

7. (0 points) Programming assignment preparation: This part of the exercise is for you to get familiar
with the computing environment. Unless you are proficient in setting up your own computer, you are
urged to use the Linux (not Windows) computers at the Mathlab SINC Site in Math Tower S-235 to
do all your computing assignments. Before you can log-on to the computers at the SINC site, you may
need to go to the Mathlab SINC site in person to activate your account on any of the Linux system
by following the on-screen instructions. After you log in, make sure you can run emacs (for editing),
gv (for viewing eps files), and ddd (for debugging).

If you have a personal computer, after activating your Mathlab account you can remotely log onto the
computer “compute.mathlab.sunysb.edu” from your PC. You need an ssh client and XWindows server
on your local computer (available on Linux, Mac OS X, and Cygwin on Microsoft Windows). You can
remotely log onto the computer using command “ssh -X -Y username@compute.mathlab.sunysb.edu”,
where username should be changed to your own username, and -X and -Y options would ensure X
Windows applications can be displayed on your local computer. After you remotely log onto the com-
puter, try to run gv, ddd, and emacs and make sure the windows are properly displayed on your local
computer. Practice using scp to copy files between you local and remote computers. Also, practice
using editors and C compilers.

1


