M ath 3321 Take-Home Midterm
Fall 2009

Directions. You may not talk to any person about the problemthis exam. Make a
formal write-up of your findings/results and subthiém in class on Monday, October

19",
Definition: A matrix is symmetric if and only if it is equi its transpose.

1. Which of the following matrices are symmetric?

1 2 3 0 1 1

-1 2 1 2 3
2 0 1y, 1 -2 3

2 0 2 10
3 -1 2 1 3 4

2. Use the online matrix calculator to generate 5@oamreal 3 by 3 matrices and
find the eigenvalues of each matrix. Do not lig thatrices, but do report the
number of matrices that have a complex eigenvalue.

3. Suppose a real 2 by 2 matrix is chosen at randath,imieger entries in the set
{-10, -9, -8, ..., 8, 9, 10}. Determine the probalyithat the matrix will have
complex eigenvalues.

4. Generate 50 randosymmetric real 2 by 2 matrices. You can do this with the
matrix calculator by generating a random 2 by 2rixaind then changing the 2,1
entry to match the 1,2 entry. Calculate the eigéres for each of these matrices.
How many of them have complex eigenvalues?

5. Repeat exercise 4 with 3 by 3 matrices, and regart findings.

6. Write a conjecture based upon your findings in pewis 4 and 5, and prove that
your conjecture is true for all symmetric real 22ognatrices.



7. Generate 50 random real matrices of varying sizeseach of these matrices,
find the transpose of the matrix and then multibly transpose of the matrix
times the original matrix. Look carefully at thesudéts. What do you observe?

8. Write a conjecture based upon your findings in b7, and prove that it is
true.

9. Generate 50 random real matrices of varying siEeseach of these matrices,
find the transpose of the matrix and then multiply transpose of the matrix
times the original matrix. Find the eigenvaluesha resulting matrix. What do
you observe?

10.Prove that ifADR™",xOR" and yOOR™, then (AX)ey = x-(AT y).

11.Write a conjecture based upon your findings in b9, and prove that the
conjecture is trueHint: One way to prove your conjecture is to use prodém



