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a b

B EXAMPLE 9t The determinant of the 2 X 2 matrix [ d] 1s the

&

number ad — bc. If A is a 2 X 2 matrix, det A denotes the determinant
of A. The set

GL(2.R) = { [“ Z]
[ o2

of 2 X 2 matrices with real entries and nonzero determinant is a non-
Abelian group under the operation

[a, b,“az bz} B [a,a2 + bic, ab, + b,dZ]
¢ dillc, d, ca, +dc, cb,+ dd,

a,b,c,d € R,ad — bc # 0}

The first step in verifying that this set is a group is to show that the
product of two matrices with nonzero determinant also has nonzero
determinant. This follows from the fact that for any pair of 2 X 2
matrices A and B, det (AB) = (det A)(det B).

Associativity can be verified by direct (but cumbersome) calcula-

. ) L 1 0 . la b .
tions. The identity is 0 1 ; the inverse of ; 1S
e &

d l

—b
ad — bc ad — bc

ad — bc ad — bc

(explaining the requirement that ad — bc # 0). This very important
non-Abelian group is called the general linear group of 2 X 2 matrices
over R. a



