Experiment 3a:
Aim: To solve a system of linear equations using Gaussian elimination method.
Software packages used: language- Python3, packages- Numpy

Theory: Gaussian elimination method or row reduction method, is an algorithm for solving systems of linear
equations. If we have a system of n number of equations for n unknowns, x,
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then, by reducing the augmented matrix

(A1 Az Az ... A Bi]
Ap Ay Ay ... Az B
A3y Az Azz ... Az, B

L Anl An2 An3 e Ann Bn .

to a row-echelon form using elementary row operations, and then using back substitution, we can find out the
unknowns x,.

Code:

# importing required packages
import numpy as np
import sys

# reading number of unknowns
n = int(input('Enter number of unknowns, n: '))

# Making numpy array of n x n+l size and initializing to zero for storing augmented matrix
A = np.zeros((n, n+l))

# Reading augmented matrix coefficients
print('Enter Augmented Matrix Coefficients:')
for i in range(n):
for j in range(n):
Alil[j] = float(input( 'A'+str(i+l)+ str(j+1)+'="))
Ali]l [n] = float(input( 'B'+str(i+l)+'="))

#### Applying Gauss Elimination
for i in range(n):
# Checking for zero pivot
if A[i]l [i] == 0.0:
sys.exit('Divide by zero detected!"')

# Eliminating subdiagonal elements
for j in range(i+l, n):
ratio = A[jI[1i]1/A[i] [i]

# Subtracting row i from row j
for k in range(n+l):
Al[j1[k] = A[j1[k] - ratio * A[i] [k]

# Back Substitution

for i in range(n-1,-1,-1):
for j in range(i+l,n):
ratio = A[il [j1/A[j1[j]
for k in range(n+l):
Alil [k] = (A[il[k] - ratio x A[jl[k])

for i in range(n):
for j in range(n,-1,-1):
Alil[j1= ALi]1[j1/AT4i] 4]



# Displaying Solutions

for i in range(n):
print("x%d = %0.2f" %(i,A[i]l[n]) )

Observation and Result:
Input =

Output =



