Matrices and Vectors

Name: Unique ID:

Problem 1. Suppose that z,y, z € R are fixed scalars and consider the equation

1 0 0 T
c1 |0 +eca- |1 +c3- |0 = |y
0 0 1 z

What are the only valid choices for ¢, ¢o, s that make this equation valid? You are always expected to
clearly (and concisely) explain your reasoning.

Problem 2. Suppose that z,y, z € R are fixed scalars and consider the equation

1 0 T
e+ |0 +e2- |1 = |y
0 0 z

Under what condition on x, y, and z is this equation possible and what are the only valid choices for ¢; and
¢y if this condition is met?



Understanding how to efficiently demonstrate that equations hold will be reoccuring and important theme in
this course. The next three problems are designed to help train you to efficiently work with matrix equations.
Make sure to take the time to properly understand how to do these problems!

Problem 3. Suppose that S = A + AT where A is 2025 x 2025. Show that S is symmetric. This can be
done very quickly by filling in the blanks below.

ST:(A—|—AT)T: = =

Problem 4. Suppose that S = S; + So where S7 and S, are 2025 x 2025 symmetric matrices. Show that
S is also symmetric. Again, this can be done very quickly by filling in the blanks below.

ST = (Sl + SQ)T = = =

Problem 5. We call a matrix X traceless if trace(X) = 0. Suppose that A = ¢1 - Ay + ¢o - Ay where Ay and
Ay are traceless.

(a) The set-up of this problem is telling us that trace(A;) = and trace(As) =

(b) Trace is a linear operation, which means that trace(cy - Ay +ca- Ag) =

(¢) Show that A is traceless. Like in the preceeding two problems, this can (and absolutely should) be done
quickly with a single equation.

Problem 6. It is known that the columns of the matrix A below satisfy the equation on the right.
*

1 -2 2
A= |0 1 0 = 2 - Col; — Coly +3 - Colz — Coly = O
0 2 1

*

Use this information to find the missing column of A.



