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Section 3.1 Introduction to Determinants

Recall: The determinant of a 2⇥2 matrix A =
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Generalize to 3⇥3 matrix:
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where AD�BC = (ae�bd)� (ai� cg)(a f � cd)(ah�bg)

Definition:
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let (A) = ad-be

① determinant is only for the square matrix.

① Iet (A) is a scalar
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Aij : cross the ith row & jth cut to get

an x-D ✗ ¢-11 sub-matrix .
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Example 1: Compute the determinant of

A =

2
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3 0 4
2 3 2
0 5 �1
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Remark: Given A = [ai j], the (i, j)-cofactor of A is the number Ci j given by

Ci j = (�1)i+ jdetAi j

Then
detA = a11C11 +a12C12 + · · ·+a1nC1n
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Theorem:

Example 2: Use a cofactor expansion across the third row to compute detA, where

A =

2
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6 0 0 5
1 7 2 �5
2 0 0 0
8 3 1 8
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775

Theorem: If A is a triangular matrix, then detA is the product of the entries on the
main diagonal of A.
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Theorem:

Example 2: Use a cofactor expansion across the third row to compute detA, where

A =

2

664

6 0 0 5
1 7 2 �5
2 0 0 0
8 3 1 8
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775

Theorem: If A is a triangular matrix, then detA is the product of the entries on the
main diagonal of A.
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let (A) = 2.1 . 5 - l . -(7-2-3) = 2 ' 5- I =/0 .


