Math 3013 Linear Algebra, Fall 2012
Quiz 3
Oct. 10,2012

1. Determine if the following matrix is invertible or not. If it is invertible, find its inverse.

1 -1 -2
A=|2 -3 —5
-1 3 5
Solution
1 -1 —=2]1 0 0
[A| 1] = -3 =50 1 0
-1 3 510 0 1
1 -1 —-2|1 0 0 1 0 o01]0 11
B 0 0o o1 1] ™21 -1 —2/1 0 0
-1 3 51]00 1 -1 3 5100 1
2131'1 0 010 1 1'(1)“'1000 1 1]
LI -1 201 -1 -1 2o 1 2|1 1 1
0 3 5]0 1 2 0 3 5/0 1 2
1 0 00 1 1'(1)X3'1000 1 1]
S 21 01 1|V o1 2/-1 11
00 -1 3 -2 —1] 0 0 1[-3 2 1]
1 0 0]l 0 1 1
22300 1 0 5 -3 —1
00 1[-3 2 1
2. Compute the LU factorization of
2 -1.0 0
6 —4 5 -3
A_8—410
4 -1 0 7
Solution A = LU can be written into
2 -1 0 0 1 0 0 O] [* *x % =x
6 —4 5 =3 |* 1 0 0|0 % x =
8 —4 1 0 * % 1 0 [0 O % x
4 -1 0 7 * % x 1110 0 0 =«

1. The first row of U. By using matrix multiplication and the first row of A, we have

2 -1 0 0 10 0 0[[2 -1 0 O
6 —4 5 3| | 1 0 0] |0 x =% x
8 —4 1 0| |+« %= 1 0[]0 0 =« =«
4 -1 0 7 * % x 1] |0 0 0 =«




2. The first column of L. By using matrix multiplication, the first row of U and the first column
of A, we have

S % % ¥

S *x ¥ O

N O O O
| I ———|

S o O

S O~ %

S~ % ¥

— N < A

]

-4 5
-1 0

—4 1

2
6
8
4

Now continue the process.

2 -1 0
6 —4 5
-4 1
-1 0

8
4

|

4. The second column of L.
5. The third row of U.

3. The second row of U.

N O O O

S O O

S O~ *

— M < A

-1 0
-3

-4 5
-1 0

-4 1

2
[6
8
4

6. The third column of L.

N O O O

S o O

S O — 0

-1 0

-4 5
-1 0

-4 1

2
6
8
4

7. The last row of U.

-1 0
-4 5
-4 1
-1 0

2
6
8
4

|



