
MAT 22A Problem Set 4 (Due 7/8 8 AM)

1. Compute the inverse of the following matrices using Gauss-Jordan elimi-
nation and the augmented matrix:

(a)

[
2 1
3 2

]

(b)

1 0 1
0 1 1
2 0 1


(c)

 1 2 −1
1 4 1
−1 1 2


2. Compute the LU decomposition for the following matrices

(a)

[
2 1
3 2

]

(b)

2 0 1
0 1 1
1 0 1


(c)

 1 2 −1
−1 1 2
1 4 1


3. Use the LU decomposition from the previous problem to solve the follow-

ing systems

(a) Ax =

[
1
1

]

(b) Ax =

 1
1
−1


(c) Ax =

1
2
3


4. Use the inverse matrices found in problem 1 to find the solution to the

following systems

(a) Ax =

[
1
1

]

(b) Ax =

 1
1
−1


1



(c) Ax =

1
2
3


5. Show that (AB)T = BTAT for the following matrices

(a) A =

[
2 1
3 2

]
, B =

[
1 2
3 4

]

(b) A =

1 0 1
0 1 1
2 0 1

, B =

0 1 2
2 1 0
1 2 3


(c) A =

 1 2 −1
1 4 1
−1 1 2

, B =

0 0 1
1 0 0
0 1 0


6. Let A ∈ Rn×n. Show that ATA is a symmetric matrix.

7. Let Eij ∈ Rn×n be the elimination matrix

Eij =


1 0 · · · 0

. . .
. . .

...

−`ij
. . . 0

1


where `ij is a multiplier in position (i, j). Show that

E−1
ij =


1 0 · · · 0

. . .
. . .

...

`ij
. . . 0

1


where `ij is in position (i, j).

2


