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The determinant of a 2 x 2 matrix

The determinant of an n X n matrix can be thought of as an alternating n-linear function of
its column vectors.

a1 a12
a2 a2

Let's use bilinearity to find a formula for the determinant of A = |:
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The determinant of a 3 x 3 matrix

ail a2 a3
Let's now apply this to finding the determinant of A= |ax1 ax» a3
a3 a3 as3
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The determinant of an n X n matrix

Proposition 3.8

The determinant of an n X n matrix A = (aj;) is

detA= > a1 r(1)32,x(2) """ 3n,x(n)s
TESy

and by symmetry, det A = det A7
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The trace of a matrix
Definition

n
The trace of an n X n matrix is trA = > aj;.
i=1

Proposition 3.9
(a) Trace is linear: tr(kA) = k(tr A) and tr(A+ B) =tr A+ tr B.
(b) Trace is “commutative”: tr(AB) = tr(BA).

(c) Similar matrices have the same determinant and trace.
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