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Dakota Wesleyan University 
 

MATH 300 Linear Algebra 
 
 
Concepts addressed: 
Find inverses of matrices, understand and use the properties of inverses of 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:   
 

 2.4 – The Inverse of a Matrix and Cryptography 
 3.4 – Determinants, Matrix Inverses, and Systems of Linear Equations 

 
Concepts and Terms to review: 
 

 Definition of the Inverse of a Matrix: 
 

Let A be an n X n matrix.  If a matrix B can be found such that AB = BA = In , then A is 
said to be invertible, 
 and B is called the inverse of A.  If such a matrix B does not exist, then A has no inverse. 

 
 The inverse of a matrix is unique. 

 
 Finding the Inverse of a Matrix using Elimination 

 
Let A be an n X n matrix. 
 

1. Adjoin the identity n X n matrix In to A to form the matrix [A:In]. 
2. Compute the reduced echelon form of [A:In].  
  
 If the reduced echelon form is of the type [In:B]. then B is the inverse of A. 
 
 If the reduced echelon form is not of the type [In:B]. in that the first n X n sub-
matrix is not In , 
  then A has no inverse. 

 
 Systems of Linear Equations 

 
Let AX = Y  be a system of n linear equations in n variables.  
 If A -1 exists, the solution is unique and is given by X=A -1Y. 

 
 Determinants (|A|)  and Matrix Inverses 

 
Let A be a square matrix with |A| ≠ 0, A is invertible with: 
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 A -1 = (1/|A|) adj(A) 
 
where adj(A) is the adjoint of A. 

 
 A square matrix A is invertible if and only if |A| ≠ 0. 

  
 


