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Dakota Wesleyan University 
 

MATH 300 Linear Algebra 
 
 
Concepts addressed:   
Scalar multiply, add, subtract, and multiply vectors and matrices. 
 

Textbook: Linear Algebra with Applications, 5th Edition, by Gareth Williams, Jones and Bartlett 
Publishers (ISBN 0-7637-3235-4))  
 
Chapters to review for this concept:   
 

 2.1 – Addition, Scalar Multiplication, and Multiplication of Matrices 
 2.2 – Algebraic Properties of Matrix Operations 
 4.1 – The Vector Space R n 

 
Concepts and Terms to review: 
 

 Addition of Matrices (and Subtraction) 
 

If A and B are matrices of the same size, their sum A + B is the matrix obtained by adding 
together the corresponding elements of A and B.  The matrix A + B will be of the same size 
as A and B. 
 
If A and B are not of the same size, they cannot be added, and the sum does not exist. 
 
 Scalar Multiplication of Matrices 

 
If A is a matrix and c is a scalar, the scalar multiple of A by c, denoted cA, is the matrix 
obtained by multiplying every element of A by c.  The matrix cA will be the same size as 
A. 

 
 Multiplication of Matrices 

 
If the number of columns in a matrix A is the same as the number of rows in a matrix B, the 
product AB then exists.  The element in row i and column j of AB is obtained by 
multiplying the corresponding elements of row i of A and column j of B and adding the 
products. 
 
If the number of columns in A does not equal the number of rows in B, the product does 
not exist. 

 
 Properties of Matrix Addition and Scalar Multiplication 

 
1. A + B = B + A   Commutative property of addition 
2. A + (B + C) = (A + B) + C Associative property of addition 
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3. A + O = O + A = A  (where O is the appropriate zero matrix) 
4. c(A + B) = cA + cB  Distributive property of addition 
5. (a + b)C = aC + bC  Distributive property of addition 
6. (ab)C = a(bC) 

 
 Properties of Matrix Multiplication 

 
1. A(BC) = (AB)C   Associative property of multiplication 
2. A(B + C) = AB + AC  Distributive property of multiplication 
3. (A + B)C = AC + BC  Distributive property of multiplication 
4. AIn = In A = A   (where In is the appropriate identity matrix) 
5. c(AB) = (cA)B = A(cB) 
6. AB ≠ BA,  in general  Multiplication of matrices is not commutative. 

 
 Powers of Matrices 

 
If A is an n × n square matrix and r and s are nonnegative integers, then: 
1. A rA s = A r + s   2. (A r) s = A rs  3. A 0 = In 


