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Математика/ 4. Прикладная математика 

Fazylova L.S., Akynova N.T. 

E.A. Buketov named Karaganda University, Kazakhstan 

Programming iterative methods for solving systems of 

linear algebraic equations 

 

The discipline "Numerical Methods" refers to the major disciplines in the 

preparation of students of the specialties "5B060200 - Informatics (natural science)", 

"5B070300 - Information systems", "5B07000-Mathematical and computer 

modeling". The important tasks of this course are: to teach students to create a 

mathematical model of problems in computational mathematics and to apply 

algorithms for methods of finding solutions to these problems. Students should 

acquire skills in the numerical implementation of the studied methods using various 

programming environments. 

In this paper, we consider the numerical implementation of the simple iteration 

method and the Zeidel method for solving systems of linear algebraic equations 

(SLAE) in an Excel spreadsheet processor and in the Python programming language. 

Based on the results obtained, a comparative analysis of these methods is carried out. 

Formulation of the problem. Solve SLAE by the simple iteration method and the 

Zeidel method with an accuracy of 0.001:  
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0,23 0,04 0,21 0,18 1,21;

0,45 0,23 0,06 0,88;

0,26 0,34 0,11 0,62;

0,05 0,26 0,34 0,12 1,17;
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Let's consider the implementation of these methods in an Excel spreadsheet 

processor. The condition for the convergence of the iterative process is satisfied for 

the given system [1]. Let's enter the input data into the table (Fig. 1). 
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Figure 1. Matrix of the system and the vector of the right side 

Using the simple iteration method, we get the following result (Fig. 2): 

 

Figure 2. Result of the simple iteration method 

Applying Zeidel's method, we get the following result (Fig. 3): 

 

Figure 3. Result of the Zeidel method 

For this problem, the method of simple iterations found a solution to the SLAE in 

9 iterations, and the Zeidel method in 7 iterations. Conducting a comparative analysis 

of the two methods, we conclude that the Zeidel method converges to the exact 

solution of the SLAE faster than the simple iteration method. 

Here is the implementation of the considered methods in the Python 

programming language. 
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Simple iteration method, program code: 

x0 = float(0.23); x1 = float( -0.04); x2 = float(0.21); x3 = float(-0.18); 

x4 = float(0.45); x5 = float( -0.23);    x6 = float(0.06); x7 = float(0); 

x8 = float(0.26); x9 = float(0.34); x10= float(-0.11);    x11= float(0); 

x12= float(0.05); x13= float(-0.26); x14= float(0.34); x15= float(-0.12); 

b0 = float(1.24); b1 = float(-0.88); b2 = float(0.62); b3 = float(-1.17); 

print("Метод простых итераций") 

a = 0 

print("%2d" % a, b0, " ", b1, " ", b2, " ", b3) 

v = b0 

b = b1 

n = b2 

m = b3 

s = x0 * v + x1 * b + x2 * n + x3 * m + b0 

d = x4 * v + x5 * b + x6 * n + x7 * m + b1 

f = x8 * v + x9 * b + x10* n +x11 * m + b2 

g = x12* v + x13* b + x14* n +x15 * m + b3 

for i in range(0, 9): 

    a += 1 

    s = x0 * v + x1 * b + x2 * n + x3 * m + b0 

    d = x4 * v + x5 * b + x6 * n + x7 * m + b1 

    f = x8 * v + x9 * b + x10* n +x11 * m + b2 

    g = x12* v + x13* b + x14* n +x15 * m + b3 

    v = s 

    b = d 

    n = f 

    m = g 

    print("%2d" % a, round(s,5), round(d,5), round(f,5), round(g,5)) 

The result of the implementation of the simple iteration method is shown in 

Figure 4. 
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Figure 4. 

Zeidel's method, program code: 

o0 = float(0.23); o1 = float(-0.04); o2 = float(0.21); o3 = float(-0.18); 

o4 = float(0.45); o5 = float( -0.23);    o6 = float(0.06); o7 = float( 0); 

o8 = float(0.26); o9 = float(0.34); o10= float(-0.11);    o11= float(0); 

o12= float(0.05); o13= float(-0.26); o14= float(0.34); o15= float(-0.12); 

p0 = float(1.24); p1 = float(-0.88); p2 = float(0.62); p3 = float(-1.17); 

print("\nМетод Зейделя") 

k = 0 

print("%2d" % k, p0, " ", p1, " ", p2, " ", p3) 

e = p0 

r = p1 

t = p2 

y = p3 

q = o0 * e + o1 * r + o2 * t + o3 * y + p0 

w = o4 * q + o5 * r + o6 * t + o7 * y + p1 

u = o8 * q + o9 * w +o10 * t +o11 * y + p2 

i = o12* q + o13* w +o14 * u +o15 * y + p3 

for i in range(0,7): 

    k += 1 

    q = o0 * e + o1 * r + o2 * t + o3 * y + p0 

    w = o4 * q + o5 * r + o6 * t + o7 * y + p1 
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    u = o8 * q + o9 * w +o10 * t +o11 * y + p2 

    i = o12* q + o13* w +o14 * u +o15 * y + p3 

    e = q 

    r = w 

    t = u 

    y = i 

    print("%2d" % k, round(q,5), round(w,5), round(u,5), round(i,5)) 

                   

The result of the implementation of the Seidel method is shown in the figure 5. 

 

Figure 5. 

Comparing the results obtained in an Excel spreadsheet processor and in the 

Python programming language, we conclude that the results are the same. 

The advantage of the Python programming language is that it is freely available 

and easily solves a computer problem, such as writing your solution. The code can be 

written once, and the program can be run on almost any computer without changing 

it. 
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