
Chapter 2 

Methods to solve linear system 

 

Gauss Method: 

We will do the following steps: 

 Orgnize the system  
 Make the Augmented matrix of the system  
 Eliminate the Augmented matrix which means (by using elementary row 

operation): 
1- Number (1) at the beginning of the first row 
2- Zeros below 1 
3- Make 1 the first non-zero number, and zeros below 1 
4- Continue as the manner even you complete all rows. 

 
Example of an eliminated matrix: 
 

 

 

A- Homogenous system AX=0 (always has at least solution which is zero 
solution) 
 



 
 

B- Non-Homogenous System AX=B 

 
 
 
Definition 



If the linear system has solution, then it is called by Consistent system. 
Otherwise, It is called by inconsistent.  
 
Remark: Every homogenous system is consistent. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 



 
 
 
 
 
 
 
 
 
 



 
 

 

 
 
 
 
 
 



 
 
 
 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

 
 



 
 
 
 
 
 

 
Remark: 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 

 



 
 
Challenge Question: 
 

 
 
 
 
 
 

Inverse of Matrix 
 

 



  

Challenge question: if A is an ivertible matrix , prove A has a unique inverse. 

 

 

 

 



 

  

 

Remark (1) 

If you multiplied an elementary matrix with a matrix, we would get the same 
effect of the elementary row operation of elementary matrix on the given 
matrix 



 

Remark 2: 

An elementary matrix is invertible, and its inverse is elementary matrix, too 

 

 

 

Remark 3: 

Let A be a matrix and B be a reduced row echelon form of A. Then B=UA where 
U is product of elementary matrices.  

For example:  



 

 

 

Remark 4: 

A matrix A is invertible iff A is a product of elementary matrices. 

 

Question: Let A be a matrix where its square power subtracts it is a unite 
matrix. Prove that A could be written as product of elementary matrices. 

 

 

 

Expansion matrix to find an inverse of a matrix (elementary matrix method) 



 

 

 

 



 

Remark:  A square matrix A is invertible iff its reduced row echelon form is I. 

 

 

 

 

 

 

 

 



 

 

 



 

Question: Let AX=B and CX=D two n-square linear system where A and C are 
invertible. Determine whether the system ACX=0 has only trivial solution or 
more than? 



 

Determinant of matrix 

1- Square matrix of 3X3: 
 

 
 

 
 
Remark:  Determinant of 3X3 matrix could be calculated by Sarrus 
Method: 



 
 
 
 
 

 

 
Remark: Method of co-factors can be used to nXn determinant 
 



 
 

 
 

 
 



 
 
 
 
 
 
Some remarks: 
 

 
 



 
 



 

 
 
 

 
 
 
 
 



 

 
 

 
 
 



 
 

 

 



 
 
 

 
 
 
 
 



 
 

 
 
 



 
 

 
 



 
 



 

 
 
 

 
 



 
 

 
 
 
 



 

 



 

 



 
 
 
 
 
 
 


