
Invertibility of 2× 2 Matrices

Theorem 1: Let A =

[
a b

c d

]
. Then A is invertible if and only if ad− bc 6= 0.

Proof Part 1: Show that if ad− bc 6= 0 then A is invertible.
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Proof Part 2: Show that if ad− bc = 0 then A is not invertible.

Hint: If there exists a nonzero vector x in null(A), then A is not invertible.

2















































































































































































































































































































































































































































































































Definition: Let A =

[
a b

c d

]
. The determinant of A is defined by det(A) = ad− bc.

Corollary 1: Let A =

[
a b

c d

]
. Then A is invertible if and only if det(A) 6= 0.

Example: Which of the following matrices (if any) are invertible? Explain.

•

[
1 −1

2 0

]

•

[
1 2

3 4

]

•

[
1 −1

−2 2

]
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