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The inverse of an 7 x n matrix A (if it exists) is defined to be the matrix B so

that BA =1 and AB = [, where [ is the identity matrix. If the inverse exists,

A is called invertible and its inverse is denoted by A
To determine if an 7 x n matrix A is invertible, we can use the determinant:

An nx n matrix A is invertible if and only if det(A4) # 0.

For an invertible matrix A4, the system of linear equations Ax = b has the

unique solution x = A~'h.

Computing Inverses:

a b

c

4 = 1 d -b| 1 d -b
_det(A) —~ a| ad-bc|— a |

For a more general n x n invertible matrix 4, we use the following steps:

Fora 2 X 2 matrix A=|:

} we have a formula we can use to find the

inverse:

1. Augment A with the identity matrix (/) of the same size.
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2. Use row operations to take 4 to reduced row echelon form while
performing those operations on the augmented matrix, i.e., including
I as well. This should result in / in the place where 4 was.

3. Once the original A becomes [, the matrix in the place of where /

was is the inverse 4.
Here is a visualization: I:A‘[] ... [[‘ A_IJ.

Useful Facts:

Let A and B be invertible matrices.

1 I'=I (4) (A" =4, where k €
2 (4H'=4 (5) (ad)' = 1 A", where a # 0 is a scalar
a

3) (4B)'=B"'4" 6) (A") "' =(4")", where T denotes the

transpose of a matrix

Example. Find the inverses of the following matrices.

3 7 2

8 7

(@) A= (b) A=|5 2 6
1 2

1 0 4

Solution Part (a).
First, we'll find out if it is invertible by finding the determinant.

det(4) = (8)(2) = (1)(7) =9 £ 0

Since the determinant is non-zero, we use the formula for a 2 X 2 matrix:
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Solution Part (b).
Again, find if A is invertible first by computing its determinant:

det(A4)=1(42-4)-0+4(6-35)
=38+4(-29)
=-78#0

Apply the row reduction to 4 augmented by [ :

(3 7 21 0 O]
52 60 1 0
1 0 40 0 1
(1 0 40 0 1]
R1 < R3 52 60 1 0
3 7 21 0 0
(1 0 400 0 1]
BORSE o2 a1 s
0 7 -10[1 0 -3
o 410 0 1
R2 < L2 01 —70 L 2
2 0 7 -10. °
I 1 0 -3
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1 0 4 00 1
R3 < R3-7R2 0 1 -7|0 % E;
0 0 391_ -7 29
— 2 2__
1 0 4 0 01
R3<——1—R3 0O 1 -7[0 1=
39 2
00 11y 7 2
_ 39 78 78]
-4 14 -19
1 o o3 39 39
Rl < R1-4R3 01 ol 2 4
R2 <« R2+77R3 39 39 39
001 1 -7 29
] 39 78 78 |

Since we finally made it to the identity matrix on the left side, the right side is our

inverse. We can factor out a — from all the entries to make it easier to read:
-4 14 -19
_ 1
A'=—| 7 -5 4
39
| -7 29
i 2 2 .
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