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Abstract

Mathematical modeling of practical problems and then investigation and numerical solution
of those models, through modern programming packages, is one of the most important issues in
applied mathematics. Such problems include electromagnetic field diffusion processes in a medium
whose electrical conductivity coefficient essentially depends on temperature. These processes are
accompanied by the release of heat, which in turn changes the permeability of the medium and
affects the diffusion process.

The models generated in the area are non-linear that makes it difficult to study the initial-
boundary problems posed to them. Under certain assumptions, the system of Maxwell's equations can
be reduced to non-linear parabolic integro-differential models.

In the master’s thesis one non-linear integro-differential equation of the fourth order and a
system of equations are examined. For them, the issues of stability and uniqueness of solutions of initial-
boundary problems are studied. A difference scheme for the system is constructed. Numerical

experiments are carried out and analysis of the obtained results is given.
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» Variables.h

_VARIABLES_H_
_VARIABLES_H_

<string.h>
<iostream>
<stdio.h>
<math.h>

<algorithm>
IITp 'hll
"Functions.h"

“"PrintMethods.h"

e 2.718281828459045

PI 3.141592653589793

20
N 1000

epsiloni 1

IT 16
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» Functions.h s Functions.cpp

_FUNCTIONS_H_
_FUNCTIONS_H_

—FEC

_mod(

_rewrite(

_rewrite(
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xx(
return (y

F(
sum = 6;
for (int k = 0; k <= j; k#+) sum += (powl(_xx(y, k, i), 2) + powl(_xx(z, k, i), 2));
sum += 1 + tau * sum;
return sum;

_mod(
x = 0,
_abs = 9;

for (int i = 0; i < M; i++) {
-abs = abs(y[i] - z[i]);
X =x< _abs ? x : _abs;

1
s

return x;

_rewrite( ax u) {
']

for ( i=0; ic<H; i) {
(6][i] = u[1][i];

_rewrite( k% Y, Kk,
for ( i=0; ic<HN; it) {
y(j+1][1] = u[1][i];

» PrintMethods.h s PrintMethods.cpp
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_PRINTMATHODS _H_
_PRINTMATHODS _H_

“"Variables.h"

PrintFile(

FileName(

"variables.h"

PrintFile(

. 7

£ fopen(

if (£ == NULL)
{

COM A jw})
i<M+1; ivd)
fprintf (£, "sf\t", x[jI1[i]);

fprintf (£, "\n");

3
5

fclose(F);

return

FileName(

efe] = *\e*;
n = sprintf( 1
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> Source.h s Source.cpp

3

_FileName ;

w WL, wEN

£8, f1, £2
.
; T
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print(*Start

Filolome! Filolome, K 'y', 1
if (PrimtFilely, _Filohse

printé(*

Filolome!{ Filolome K '2', 1

if (PrimFile(z, _Filolse

primté(*

Filodome! Filolome

if (PrimtFilel y

primté(”

Filolome! FiloMome
if (PrimFile( 2z, _Filohase

printé(*

printé(*

» main.cpp

3655303900 539099os Python-ols g59mygbgdoom
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import matplotlib.pyplot as plt
import numpy as np

h = 0.05
tau = 0.001

int(1/h)
int(1/tau)

x = [i*h for i in range (M+l)]
X = np.array(x)

# READ PRN FILE
def READPRN (fname, m):
with open(fname, 'r') as file:
for i in range(m+l):
line = file.readline()
line = line.split()
for i in range (M+1):
line[i] = float(line[i])
line = np.array(line)
return line
m = int(input())
vyl = READPRN('Project\\Project\\File\\yl.pxn', m)
z1l = READPRN ('Project\\Project\\File\\zl.prn', m)

y2 = READPRN ('Project\\Project\\File\\y2.prn', m)

z2 = READPRN('Project\\Project\\File\\z2.prn', m)
y3 = [abs(yl[i]-y2[i]) for i in range (M+l)]

23 = [abs(z1l([i])-22[i])) for i in range(M+l)]

# PLOT

#plt.subplot(l, 2, 1)

plt.plot(x, yl, color='red', label='tyl®n 28mbsblbn"')

plt.plot(x, y2, color='black', linestyle = 'dotted', label='dnsbmmjdnomn >3mboblLbn"')
plt.plot(x, y3, '.', label='lLbzomdy"')

plt.title('u, t=1')

plt.legend()
plt.grid()

plt.show()

#plt.subplot (1, 2, 2)

plt.plot(x, zl, color='red', label='tybdn 20mbablbn')

plt.plot(x, z2, color='black',6 linestyle = 'dotted', label='dnsbmmydoocn >3mbablbbn')
plt.plot(x, 23, '.', label='lb3zomdy')

plt.title('v, t=1"')

plt.legend()
plt.grid()

plt.show()
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