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The determinant is a scalar value that can be computed from the elements of a square matrix 

 

For a 2×2matrix A defined as: 

the determinant, denoted as det(A) or ∣A∣, is calculated using the formula 

 

 

the minor of an element refers to a specific determinant that is derived from the original matrix. 

 

The minor M11 for the element a11 is the determinant of the matrix formed by removing the first row and first column: 
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Cij aijFor a given square matrix A, the cofactor  of the element  (the element in the i-th row and j-th column) is defined 
 as:

 

Mij is the minor of the element aij which is the determinant of the submatrix obtained by deleting the i-th row and j-
th column from A 

 To find the cofactor C11  (the cofactor of the element in the first row, first column, which is 1): 

 

Determinants of matrices of order 3  

To calculate the determinant of a 3×3matrix using the first row expansion (also known as cofactor expansion), we follow 
a systematic approach. Given a matrix A of the form: 
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Let's calculate the determinant for a specific 3×3 matrix: 

  

 

The cofactor expansion of a determinant can be performed along any row (or column) of a square matrix. This technique 
 allows us to compute the determinant by breaking it down into smaller determinants, known as minors.
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 Elementary row operations are fundamental techniques used in linear algebra for manipulating matrices.

There are three types of elementary row operations: 

1. :  

Exchanging two rows of a matrix. 

 Effect: Swapping any two rows of a matrix changes the sign of the determinant. 

  If B is obtained by swapping rows i and j of A, then det(B)=−det(A). 

2.  
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Multiplying all entries of a row by a non-zero scalar. 

  Effect: Multiplying all entries of a row by a non-zero scalar k multiplies the determinant by k. 

  Mathematical Expression: If B is obtained by multiplying row i of A by k, then det(B)=k⋅det(A) 

3.  

Adding a multiple of one row to another row. 

  Effect:  Adding a multiple of one row to another row does not change the determinant. 

  Mathematical Expression: If B is obtained by adding k⋅(row j) to row i of A, then det(B)=det(A). 

 

1. Determinant of the Product of Two Matrices 

For any two square matrices A and B of the same size (both n×n ), the determinant of their product is equal to the 
product of their determinants: 

 

2. Determinant of the Transpose of a Matrix 

The determinant of a matrix is equal to the determinant of its transpose. This property holds for any square matrix A: 

 

 For any invertible square matrix A of order n:

 

The adjoint (or adjugate) of a square matrix A is defined as the transpose of the cofactor matrix of A . 
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Example 
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He application is briefly written in your text book 

 


