
Math 2130: Linear Algebra Determinants

The determinant of a 3× 3 matrix.

Expanding along the first row:
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The first term is the first entry in Row 1 times the determinant of the matrix you get by deleting the row and
column containing that entry.

The terms alternate sign, so the second term is −b times the determinant of the matrix you get by deleting the
1st row and 2nd column.

The determinant of a 4× 4 matrix, expanding along the first row.
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Example: Compute det
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
1 0 0 1
0 3 1 −1
1 2 1 −1
1 −1 3 0
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Math 2130: Linear Algebra Determinants

Computing Determinants using Cofactor Expansion.
You can evaluate a determinant by expanding along any row or column (called the cofactor expansion along that
row or column).

Definitions. Let A be an n× n matrix.

(a) The (i, j)-minor of A, denoted Aij , is the (n− 1)× (n− 1) matrix obtained from A by deleting the ith row
and jth column.

(b) The (i, j)-cofactor of A, denoted Cij , is given by the formula

Cij = (−1)i+j det(Aij).

The sign of the cofactor Cij depends on the position of the entry aij in the matrix. (Here aij is the entry in the
ith row and jth column.) 

+ − + − + · · ·
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