Math 2418 Linear Algebra Quiz #3
Sept. 12-13, 2001

1.) True or False
A.) If A is a square matrix, Ax = b has a unique solution.
B.) If A is an invertible square matrix, Az = b has a unique solution.

C.) If a square matrix A is not invertible, then Az = b cannot have a unique solution.

D.) If A is not invertible, then Az = b cannot have a unique solution.

2 3 4 1 0 0 2 3 4
2.) Suppose | 6 10 17 =1(3 1 0 0 1 5
10 15 24 5 0 1 0 0 4

Use LU factorization to solve:

21131 + 3(132 —|— 4$3 = 2
6x1 + 10z + 1723 = 16
101[11 + 15(132 + 2411}3 =14

Goal: Solve Ax = L(Ux) =b for x. L(Uz) =0. Let Uz =y. Then Ly = b.

Step 1: Solve Ly = b for y.

1 00 2 1 00 2
3 1 0 16| Ro—3Ry, R3—5R; |0 1 0 10|. Thus y; =2, yo = 10, y5 = 4.
5 0 1 14 00 1 4
Step 2: Solve Ux = y for x.
2 34 2]5-02 3 4 2 2 3 0 -2
01 5 10 T3 0 1 5 10| Ri—4R3, R»—5R; |0 1 0 5
00 4 4 00 1 1 001 1

2. 00 17 = [1 0 0 -7
Ri—3R, |0 1 0 5 710105

00 1 1 00 1 1

Answer: 2.) :1:1:—1—27, o =05, r3=1

Check: 2(—31) +3(5) +4(1) = 2
) +10(5) +17(1) = 16
10(—3L) +15(5) 4 24(1) = 14



