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double h = (b-a)/n; // 
double x = a;       // x
double y = y0;      // y
for(int i = 0; i <= n-1; ++i){

double fi = func(x, y);
y = y+h*fi; // y
x = x+h;    // x

}

y(0.1) = 1
y(0.2) = 1.02
y(0.3) = 1.0608
y(0.4) = 1.124448
y(0.5) = 1.21440384
y(0.6) = 1.335844224
y(0.7) = 1.496145531
y(0.8) = 1.705605905
y(0.9) = 1.97850285
y(1) = 2.334633363

error = 0.3836484654
ground truth = 2.718281828

y(0.1) = -1.5
y(0.2) = 2.25
y(0.3) = -3.375
y(0.4) = 5.0625
y(0.5) = -7.59375
y(0.6) = 11.390625
y(0.7) = -17.0859375
y(0.8) = 25.62890625
y(0.9) = -38.44335938
y(1) = 57.66503906

error = 57.66503906
ground truth = 1.3887943e-11
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double h = (b-a)/n; // 
double x = a;  // x
double y = y0; // y
for(int i = 0; i <= n-1; ++i){

// Y(i+1) 
double fi = func(x, y);
double Yi = y+h*fi; // Yi

// f(x,y) Y(i+1) y
y = y+h*(fi+func(x+h, Yi))/2;
x = x+h;    // x

}



y(0.1) = 1.01
y(0.2) = 1.040704
y(0.3) = 1.093988045
y(0.4) = 1.173192779
y(0.5) = 1.2834729
y(0.6) = 1.432355757
y(0.7) = 1.630593794
y(0.8) = 1.893445513
y(0.9) = 2.242596866
y(1) = 2.709057014

error = 0.009224814449
ground truth = 2.718281828

y(0.1) = 1.625
y(0.2) = 2.640625
y(0.3) = 4.291015625
y(0.4) = 6.972900391
y(0.5) = 11.33096313
y(0.6) = 18.41281509
y(0.7) = 29.92082453
y(0.8) = 48.62133986
y(0.9) = 79.00967727
y(1) = 128.3907256

error = 128.3907256 
ground truth = 1.3887943e-11
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double h = (b-a)/n; // 
double x = a;  // x
double y = y0; // y
double k1, k2, k3, k4;
for(int i = 0; i <= n-1; ++i){

k1 = func(x, y);
k2 = func(x+h/2, y+(h/2)*k1);
k3 = func(x+h/2, y+(h/2)*k2);
k4 = func(x+h, y+h*k3);

y = y+(h/6)*(k1+2*k2+2*k3+k4); // y
x = x+h;    // x

}



[RK4]
y(1) = 2.718270175,  error = 1.165307551e-05

[RK3]
y(1) = 2.7183378,  error = 5.597151256e-05

[Heun method]
y(1) = 2.709057014,  error = 0.009224814449
[Eular method]
y(1) = 2.334633363,  error = 0.3836484654

ground truth = 2.718281828

y(0.1) = 0.6484375
y(0.2) = 0.4204711914
y(0.3) = 0.2726492882
y(0.4) = 0.1767960228
y(0.5) = 0.114641171
y(0.6) = 0.07433763434
y(0.7) = 0.04820330977
y(0.8) = 0.03125683368
y(0.9) = 0.02026810309
y(1) = 0.0131425981

error = 0.009224814449 
ground truth = 1.3887943e-11



double h = (b-a)/n; // 
double x = a;  // x
double y = y0; // y
double fi, fi1 = 0, fi2 = 0;
for(int i = 0; i <= n-1; ++i){

fi = func(x, y);
if(i < 2){ // 

y = y+h*fi;
}
else{

y = y+h*(5*fi2-16*fi1+23*fi)/12.0;
}
fi2 = fi1; fi1 = fi;
x = x+h;    // x

}

[Adams-Bashforth(4)]
y(1) = 2.630358987,  error = 0.08792284145

[Adams-Bashforth(3)]
y(1) = 2.643797513,  error = 0.07448431571

[RK3]
y(1) = 2.7183378,  error = 5.597151256e-05
[Heun method]
y(1) = 2.709057014,  error = 0.009224814449
[Eular method]
y(1) = 2.334633363,  error = 0.3836484654



2.

double h = (b-a)/n; // 
double x = a;  // x
double y = y0; // y
double f[4] = { 0, 0, 0, 0 };  
for(int i = 0; i <= n-1; ++i){

f[2] = func(x, y);
if(i < 2){ // 

// y_(i+1)
f[3] = func(x+h, y+h*f[2]);
// 
y = y+h*(f[2]+f[3])/2.0;

} else {
// y_(i+1)
double y1 = y+h*(5*f[0]-16*f[1]+23*f[2])/12.0;
f[3] = func(x+h, y1);
// 
y = y+h*(-f[1]+8*f[2]+5*f[3])/12.0;

}
f[0] = f[1]; f[1] = f[2];
x = x+h;    // x

}

[Adams-Bashforth(4) + Adams-Moulton(4)]
y(1) = 2.718022765,  error = 0.000259063212
[Adams-Bashforth(3) + Adams-Moulton(3)]
y(1) = 2.719505483,  error = 0.001223654434
[Forward Eular + Modified Eular]
y(1) = 2.709057014,  error = 0.009224814449

[RK4] y(1) = 2.718270175,  error = 1.165307551e-05
[RK3] y(1) = 2.7183378,  error = 5.597151256e-05
[Heun method] y(1) = 2.709057014,  error = 0.009224814449
[Adams-Bashforth(3)] y(1) = 2.643797513,  error = 0.07448431571
[Adams-Bashforth(4)] y(1) = 2.630358987,  error = 0.08792284145



double h = (b-a)/n; // 
double x = a;  // x
double y = y0; // y
for(int i = 0; i <= n-1; ++i){

// y_(i+1)
double yk = y; // y_(i+1)
for(int k = 0; k < max_iter; ++k){

double g = yk-h*func(x+h, yk)-y;
double gf = 1-h*dfunc(x+h, yk);
yk = yk-g/dg;
if(fabs(g/dg) < eps || fabs(g) < eps) break;

}
y = yk; // y
x = x+h;    // x

}

y(0.1) = 0.2857142857
y(0.2) = 0.08163265306
y(0.3) = 0.02332361516
y(0.4) = 0.006663890046
y(0.5) = 0.001903968585
y(0.6) = 0.0005439910241
y(0.7) = 0.0001554260069
y(0.8) = 4.440743054e-05
y(0.9) = 1.26878373e-05
y(1) = 3.625096371e-06

error = 3.625082483e-06 
ground truth = 1.3887943e-11
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