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Matrix Properties
Matrix Addition: If A = [aij] and B = [sz] are matrices of size m X n, then their sumis the

m X nmatrixgivenby A + B = [al,j + bij]. The sum of two different size matrices is undefined.

Matrix Scalar Multiplication: If A = [aij] isanm X n matrix and cis a scalar, then the multiple

scalar of A by cis the m X n matrix given by cA = [cal,j].

Matrix Multiplication: If A = [aij] isanm X nand B = [bij] isann X p matrix, then the product
n
ABisan m X p matrix AB = [c. ] where ¢, = Y ab

ij oy K kj’
Properties of Matrix Addition and Scalar Multiplication:
) A+B=B+A
2) A+ (B+C)=A+B)+C
3) (cd)A = c(dA)
4) 1A= A
5 c(A+B)=cA+ cB
6) (c+d)A=cA+dA
Properties of Matrix Multiplication:
1) A(BC) = (AB)C
2) A(B+ C) = AB + AC
3) (A + B)C = AC + BC
4) c(AB) = (cA)B = A(cB)
Properties of Transposes:
N @) =4
2) A+B) =4"+8"
3) (cA) = c(a)
4) 4B) =B'A"
Inverse of a Matrix: An n X n matrix A is invertible (or nonsingular) when there existsann X n

matrix B such that AB = BA = I where I is the identity matrix. B is called the inverse of A. A

matrix that does not have an inverse is noninvertible (or singular).
Properties of Inverse Matrices: If A is an invertible matrix, k is a positive integer, and cis a

nonzero scalar, then A_l, Ak, cA, and A" are invertible and the following are true:
) AN =4
ky—1 1.k
2) 4) =@A)
-1 -1
3) (cA) =-4
For more information, make an appointment for your course with one of our content tutors. All

appointments are available in-person at the Student Success Center, located in the Library, or
online.


https://www.uah.edu/ssc/tutoring
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Inverse of a Product: If A and B are invertible matrices of order n, then AB is invertible and

AB) '=pB"'a"",

Systems of Equations with Unigue Solutions: If A is an invertible matrix, then the system of linear

equations Ax = b has a unique solution given by x = A'D.

Properties of Determinants

Determinant of a Triangular Matrix: If A is a triangular matrix of order n, then its determinant is

the product of the entries on the main diagonal. That is, det(4) = |A| = a.a,,.a .

Conditions That Yield a Zero Determinant: If A is a square matrix and any one of the following

conditions are true, then det(4) = 0.
1) An entire row or column consists of zeros.
2) Two rows or columns are equal.
3) One row or column is a multiple of another row or column.
Determinant of Matrix Multiplication: If A and B are square matrices of order n, then
det(AB) = det(A)det(B).
Determinant of a Scalar Multiple of a Matrix: If A is a square matrix of order n and c is a scalar,
then the determinant of cA is det(cA) = c"det(A).

Determinant of an Invertible Matrix: A square matrix is invertible if and only if det(4) # 0.

1
det(4) "

Equivalent Conditions for a Nonsingular Matrix: If Ais ann X n matrix, then the following
statements are equivalent:

1) Alsinvertible.

2) Ax = b has a unique solution for every n x 1 column matrix b.

. . . : . . -1
Determinant of an Inverse Matrix: If Ais ann X ninvertible matrix, then det(4 ) =

3) Ax = 0 has only the trivial solution.
4) Aisrow-equivalent to I.

5) A can be written as the product of elementary matrices.
6) det(A) # 0.

o _— . . -1 1 .
Inverse of a Matrix GivenIts Adjoint: If Aisann x n matrix, then A~ = —==-adj(4)
Cramer’s Rule: If a system of n linear equations in n variables has a coefficient matrix A with a

nonzero determinant, then the solution of the system is

det(A) det(A,) det(A)

—_ — _ n
X T Tder) %2 T Tdery 0 X T Tdera)

where the ith column of A is the column of constants

in the system of equations.

For more information, make an appointment for your course with one of our content tutors. All
appointments are available in-person at the Student Success Center, located in the Library, or
online.


https://www.uah.edu/ssc/tutoring

