
Result matrix size is determined by the 

number of rows of the first matrix and 

the number of columns of the second 

matrix.

# of multiplications = 16

Example:
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Matrix multiplication algorithm



Matrix multiplication chain

∴ The order of multiplication can cut down computational time.

Which is better in terms of computational time? 

Calculate the complexity of each approach and pick the one with lesser complexity



Powers of a matrix



Transpose of a matrix

Given a matrix A, its transpose it obtained by rewriting rows of A as columns. Transpose of A is denoted by At.

For a square matrix, the main diagonal remains the same. The off-diagonal elements are moved to the other

side of the diagonal.

If A = At, then A is a symmetric matrix. 

If L is lower triangular matrix of size n×n, then Lt is an upper triangular matrix of size n×n and vice versa.



Determinant of a matrix

Deteminants are defined for square matrices. 

The determinant of a square matrix of order n×n is a function that assigns a scalar value to each possible nxn 

matrix. 

If A = (aij)n×n , then |A| or det(A) denotes the determinant of A. 

If |A| = 0, then A is a singular matrix. 



Laplace Expansion

Each element of A, (aij), has a minor Mij given by the determinant of the submatrix obtained by removing 

row i and column j of A. 

Cij, Cofactor of aij = (-1)i+j Mij. The matrix of cofactors C=(Cij) is the adjoint of A. 



Examples

det(A) = det(At)



Rank of a matrix

Rank of A is the size of the largest square submatrix of A whose determinant is nonzero.

Rank of A is 2.  All you need to show is there is a 2×2 submatrix of A that is nonsingular -- determinant is 

nonzero.

Example: 




