Final Examination, Math 203, Dr. M. Bohner. Dec 15, 98.

1. Write the system of equations
r4+2y+32=14, 22+3y+z=11, 3z+y+2z=11

as Av = b, find the LDU decomposition of A, find ¢ with Le¢ = b, and find v with DUv = c.

2. Determine which of the following sets are subspaces of IR® and give the dimension and basis for them:

T T
(a) V = {yJeRS:x2+22>3 (b) V = {yJ€R3:2x+6y:4Z
z z

3. Find the echelon form of

[ 1 3021 -I
A=1]130 4 21,
{ 26 06 3 J
the basic and free variables, rankA, all solutions to Az = 0, and all solutions to Az =[7 10 17]7.
4. Given are the vectors

1 3 —4 0 1
]2 |6 | -3 | -3 _ 10
xry = 3 , L2 = 7 y L3 = 9 ;, L4 = 0 y Ty = 8
4 8 1 1 0

Are x1, x9, and x3 linearly independent? Are xy, x9, x3, x4, and x5 linearly independent? Find three

pairs (4, j) with x; L z;. Determine the angle between z; and .

5. Find a basis and the dimension of each of the four fundamental subspaces of A from Problem 3.
6. Let
11 1
A=11 2 and b=1]0
1 3 1
Find the least-square solution to Ax = b and the projection of b onto the image of A.

7. Find all eigenvalues, eigenvectors, the trace, and the determinant of

[0 095 06]
A=108 0 0 |.
{ 0 05 0 J

8. If S71AS = B, prove that the characteristic polynomials of A and of B are the same.



