MATH 351, FALL 2017, EXAM #3

Instructions: Work the first problem and then exactly three of
the remaining four problems. In order to receive full credit be
sure to show all work. Each problem is worth 5 points.

Problem 1. Short answer.

ra (A) Define what it means for {#1,...,%,} to be an orthonormal basis for
R™.
2 (B) State the Spectral Theorem for a real symmetric matrix A.
| (C) Give an example of a 3 x 3 real matrix which is not diagonalizable.

Respond to three of the problems below.

Problem 2. Diagonalize the following matrices, if possible.

r

1 8 -3
3 (A) A=|0 -1 4
0o 0 5
7 2 1 0
B) B= |1 2 0|,given that (~1,1,0) and (1,1, 2)¢ are eigenvectors.
(B) g g
0 0 3
Problem 3. Solve the following.
7 (A) Find the inverse of the matrix
7 0 -7 0
1 2 1 2
4= 2 -1 2 -1
0 -7 0 7
2 (B) Find the least squares solution & to the inconsistent system AZ = b,
where
11 1
20 7 -3
A= 11 and b = 1
l 10 2

What is the significance of AZ?

. Problem 4. Write down the matrix of the orthogonal projection from R*
onto the subspace spanned by {(1,-1,2,2), (1,0, ~1,0),(1,0,0,~1)}.
Problem 5. Let A be a real 3 x 3 matrix such that 4 = Al At =T

< (A) Give an example of such a matrix where A # I.
K (B) Show that A% = I for any such matrix.
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