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Abstract. The development to f numerical processes was greatly aided by Newton and Leibniz's invention of 

calculus, which produced precise mathematical representations of physical reality first and then in other disciplines 

such as engineering, healthcare, and commerce. Typically, these mathematical models cannot be solved explicitly; 

therefore, approximate solutions must be obtained using numerical approaches [3][4][5].In this paper, Python 

Programming is used to solve system of linear equations by Gauss Elimination and Gauss Jordan method. 

Keywords: Numerical Analysis, Gauss Elimination and Gauss Jordan method. 

1. INTRODUCTION 

In applied mathematics, many issues require solving system so f linear equations, where in the linear system 

occasionally occurs naturally and in other situations as a step in the solution process. Typically, linear systems are 

stated as Ax=bi where A is the system's coefficient matrix, x is a column vector of unknownvariables(x1... xn), and 

b is as pacific column vector. Most of the time, it is now thought to be quite simple to solve linear systems with up 

to n = 1000 variables. For linear systems of small to inter mediate size, Gaussian elimination and its variations are 

preferred in numerical approach. Python supports functional and structured Programming methods as well as OOP. 

It Can be used as scripting language [2]. 

2. GAUSS ELIMINATION METHOD 

 Gauss elimination method is a direct method which consists of transforming the given system of simultaneous 

equation to an equivalent upper triangular system. From this transformed system the required solution can be 

obtained by the method of back substitution. Consider, the system of n equations in n unknowns given by A X = B 

where A is the coefficient matrix. 

The augmented matrix is 

𝑎11 𝑎12 ⋯an  

(A, B)=(𝑎21𝑎22 … 𝑎2𝑛|𝑏2) 

                    ⋮        ⋮ 
⋯ 

⋮ ⋮ 

                        𝑎𝑛1 𝑎𝑛2                 𝑎𝑛𝑛    𝑏𝑛  
To transform the system to an equivalent upper triangular system, we use the following row operations. 

The row operation 𝑅𝑖→𝑅𝑖− 

𝑎𝑖1𝑅; =2,3,....,𝑛makes all 
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𝑎11 

 

The entries 𝑎21, 𝑎31... 𝑎𝑛1in the first column zeros. Here the first equation is the pivotal equation 

𝑎≠0 is called pivot and−𝑎𝑖1 

                                           𝑎11 

 

for𝑖=2, 3… are called Multipliers for first elimination. If 𝑎11=0, we inter change the first Row with another suitable 

row so as to have 𝑎11≠0. 

Next we do the row operation, 𝑅 𝑖 →𝑅 𝑖 −𝑎2𝑖 ; 𝑖=3,4,….,𝑛.  

                                                                     𝑎22 

This makes all entries 𝑎32, 𝑎42... 𝑎𝑛2inthesecondcolumnzero. 

In general the row operation𝑅𝑖→ 𝑅 𝑖−1 −𝑎𝑖𝑘𝑅𝑘; =𝑘+1, 𝑘+ 2,…, will make all entries 

𝑎𝑘+1,,+2,𝑘,...,𝑎𝑛𝑘 in the 𝑘𝑡ℎ 
Column zero. 

 Hence the given system of equations is reduced to the form 𝑈𝑋= 𝐵where 𝑈is an upper triangular matrix. The 

required solution can be obtained by the method of back substitution 

Solving the system of equation using Gaussian elimination method 

x + y + z = 9 

2x–3y+4z=13 

3x +4y +5z=40 

 

Solution: The given set of equations can be written as 

                    1         1        1       𝑥 9 

                          [4   −3   4]      [𝑦]  =     [13] 

                      3      4     5      𝑧       40 

The augmented matrix is 

                                                             1             1             19 

(A,B)  = (4 −3 4|13) 

                                              3            4                 540 

 

 

1 1 19 

(A,B) ~ (0 −5 2|−5)𝑅2→𝑅2−3  

     4  540 

2𝑅1 

1 1 1  9 

                     ~ (0 −5 2|−5)3→𝑅3−3𝑅10   

1 213 

1 1 1  9 

0 −5 2 

~( 12|−5)𝑅3→𝑅3−5𝑅1 

0 0 5   12 

∴ 𝑇he given system of equation reduces to the system 

12 𝑧=12 

            5 

-5y+2z =-5 

x +y +z=9 

Now, by back substitution values we obtain the solution 
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∴x =1;y = 3;z=5. 

Python Code to Solve Simultaneous Equation by Gauss Elimination 

Import numpy as ny import sys 

m = int(input('Enter number of unknowns:')) 

p = ny.zeros((m,m+1))x=ny.zeros(m) 

Print ('Enter Augmented Matrix 

Coefficients :') 

Foriin range (m): 

Forjin range (m+1): 

p[i][j] = float(input( 'p['+str(i)+']['+str(j)+']=')) 

for i in range(m):ifp[i][i]==0.0: 

sys.exit('Divide by zero detected!')forj in range(i+1, m): 

ratio = p[j][i]/p[i][i]fork in range(m+1): 

p[j][k]=p[j][k]- ratio *p[i][k] 

x[m-1]=p[m-1][m]/p[m-1][m-1] 

For iin range(m-2,-1,-1): 

x[i]=p[i][m] 

For jin range(i+1,m):x[i]=x[i]-p[i][j]*x[j] 

x[i]=x[i]/p[i][i] 

Print ('\nThe solution is: ')fori in range(m): 

Print ('X%d=%0.2f'%(i,x[i]),end='\t') 

Illustration of Gauss Elimination in Jupyter Note 
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⋮ ⋮ 

 

 

 

 

 

 

3. GAUSS JORDAN METHOD 

Consider the system of equation A X = B. If A is a diagonal matrix the given system reduces to 

𝑎11  0 0 ⋯ 0 𝑥1 𝑥1 

[0 𝑎220 … 0[𝑥2]=[𝑥2] 

⋮ ⋮ ⋯ ⋮ 

0 0             𝑎𝑛 ] 𝑥𝑛     𝑥𝑛 

 This system reduces to the following n Equations. 

𝑎11𝑥1=𝑏1;22𝑥2= 𝑏2; … … … … … . . ;𝑥𝑛= 𝑏𝑛.Hence we get the solution directly as 

                                       𝑥1=  1 

                                              ; 2=       

                                                   𝑎11            𝑏2 

                                                               ;………;𝑥𝑛 

                                                                        𝑎22 

                                                                                 𝑏𝑛 
                                                                  =  

                                                                                 𝑎𝑛𝑛  
The method of obtaining the solution of the system of equation by reducing the matrix A to a diagonal matrix is 

known as Gauss Jordan elimination method. 

 
Solving the system of equation using Gauss Jordan method. 

5x - 2y + 3z = 18, x – 7y - 3z = -22, 2x -y +6z=22 

Solution: The augmented matrix 

The given set of equations can be written as 

              5 −2 3 18  

 (A, B)= (1 7 −3|−22) 

      2 −1 6 22 

 

1 7 −3−22 

~ (5 −2 3|18)1↔𝑅2 

    2 −1 6 22 

 

1 7 −3−22 

~(0 −37 18|128)𝑅2→𝑅2−5𝑅1 

2 −1 6 22 

 

1 7 −3−22 

~(0 −37 18|128)𝑅3→𝑅3−2𝑅1 

0 −15 1266 

                                                                         1      0            0   1 
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             ~(0 1 0|−2)𝑅2→𝑅2+37𝑅3 

                                                                       0 0       13 

𝑇ℎe given system of equation reduces to the system 

 

1 0 0   1 

[0 1 0][𝑦]=[−2] 

0 0 1   𝑧 3 

∴x =1;  y =-2;  z = 3 

Python Code to Solve Simultaneous Equation by Gauss Jordan 

import numpy as npimport sysn=int(input('Enter number of Unknowns :')) 

a = np.zero s((n,n+1))x=np.zeros(n) 

Print ('Enter Augmented Matrix Coefficients :')for iin range(n): 

For jin range(n+1): 

a[i][j]=float(input('a['+str(i)+']['+ str(j)+']=')) 

For iin range(n): 

ifa[i][i] ==0.0: 

sys.exit('Divide by zero detected!') 

for j in range(n):if i 

!=j: 

ratio=a[j][i]/a[i][i] 

fork in range(n+1): 

a[j][k] = a[j][k] - ratio * a[i][k]fori in range (n): 

x[i]=a[i][n]/a[i][i] 

print ('\n Required solution is: ')fori in range (n): 

print ('X%d=%0.2f'%(i,x[i]), end='\t') 

Illustration of Gauss Jordan in Jupyter Note 

 

 

 



Shobana Priya. M.et.al / Data Analytics and Artificial Intelligence 3(2) 2023, 138-143 

Copyright@ REST Publisher                                                                                                                                                            143 
 

4. CONCLUSION 

 
In this paper, simultaneous equations are solved by Gauss Elimination and Gauss Jordan methods. Our future 

works includes exploring variousiterativemethodstosolvesystemofsimultaneousequationbypythonProgramming. 
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