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1. Teopus
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Memoo PyHee — Kymmul HenocpedcmeeHHO obobwaemcs Ha cay4all cucmem
00blKHOBEHHbIX U pepeHUaNbHbIX Ypa8HEeHUll Nymeém 3anucu cucmembl u
Memoda 8 8eKmopHouU ¢opme.



2. Hcxo0HbIlU KOO
package RungeKutta;

import org.jfree.data.xy.XYSeries;
import org.jfree.data.xy.XYSeriesCollection;

public class Solver
{
RightPartFunction[] Functions;
double a;
double b;
double step;
int step_n;
double[] values;

public Solver(double la,double 1b, double lstep, RightPartFunction[] lFunctions)
{

this.a = la;

this.b = 1b;

this.step = lstep;
this.Functions = lFunctions;
step_n = 0;

values - néw double[2];

public XYSeriesCollection solve(double[] XStart, double[] YStart)
{

int functions_num = Functions.length;

double[] YPrevs = new double[functions_num];

XYSeries[] Serieses = new XYSeries[functions_num];
for(int 1 = 0; 1 < functions_num; i1++)

YPrevs[i] = YStart[i];
Serieses[i] = new XYSeries(Integer.toString(i));

XYSeriesCollection ReturnValue = new XYSeriesCollection();

for(double current_x = a; current_x < b; current_x+= step )
{
double[] FirstFactors
double[] SecondFactors
double[] ThirdFactors
double[] FourthFactors

getFirstFactors(current_x, YPrevs);

getSecondFactors(current_x, YPrevs, FirstFactors);
getThirdFactors(current_x, YPrevs, SecondFactors);
getFourthFactors(current_x, YPrevs, ThirdFactors);

for(int i = 0; i < functions_num; i++)
YPrevs[i] += (FirstFactors[i] + 2*SecondFactors[i] + 2*ThirdFactors[i] +

FourthFactors[i])/6;
Serieses[i].add(current_x, YPrevs[i]);

}

for(int i = 0; i < functions_num; i++)
ReturnValue.addSeries(Serieses[i]);

values[step_n] = YPrevs[functions_num - 1];

step_n++;
step /= 2;
return ReturnValue;
}
double getRungePrec()
{
return (values[1] - values[0])/15;
}

double[] getFirstFactors(double X, double[] prevValues)
{



}

int n = prevValues. length;
double[] retValue = new double[n];
for(int 1 = 0; 1 < n; 1++)

retValue[i1] = step*Functions[i].getValue(X, prevValues);

return retValue;

double[] getSecondFactors(double X, double[] prevValues, double[] FirstFactors)

}

int n = FirstFactors. length;
double[] SecondFactors = new double[n];
double[] Yargs new double[n];

for(int 1 = 0; 1 < n; 1++)

Yargs[i] = prevValues[i] + FirstFactors[i]/2;

for(int 1 = 0; 1 < n; 1++)

SecondFactors[i] = step*Functions[i].getValue(X + step/2, Yargs);
}

return SecondFactors;

double[] getThirdFactors(double X, double[] prevValues, double[] SecondFactors)

}

int n = SecondFactors. length;
double[] ThirdFactors = new double[n];
double[] YArgs = new double[n];

for(int 1 = 0; 1 < n; 1++)

YArgs[i] = prevValues[i] + SecondFactors[i]/2;

for(int 1 = 0; 1 < n; 1++)

ThirdFactors[i] = step*Functions[i].getValue(X + step/2, YArgs);
}

return ThirdFactors;

double[] getFourthFactors(double X, double[] prevValues, double[] ThirdFactors)

int n = ThirdFactors. length;
double[] FourthFactors = new double[n];
double[] YArgs = new double[n];

for(int 1 = 0; 1 < n; 1++)
YArgs[i] = prevValues[i] + ThirdFactors[i];

for(int 1 = 0; 1 < n; 1++)
FourthFactors[i] = step*Functions[i].getValue(X + step, YArgs);

return FourthFactors;



3. Tecmul

a. IIposepum peweHue 3adayu Kowu 0415 00HO20 ypasHeHU
HauanvHvie yeaosusa  y(0)=1

npasas uacme: sin(x)—cos(y)
Ha npomedxcymke om 0 0o 1 ¢ wazom 0.02

RungeKutta

npasvle wacmu f(x, y,z)—z
glx,y,z)=—z=2x%y

€ waezom uHmeepuposaHus 0.001

Ha duana3oHe om 0 0o 0.5

RungeKutta




4. Bvigo0Obl
B xo00e avinoaHeHus JIP 6bia u3yyeH u peaau3o8dH Npo2pamMmHo memoo PyHeze-Kymma 0as
peweHusa cucmem Oy



