Pensieve header: A comparison of Euler, Improved Euler, and Runge-K utta on $y’ =-y$.

Euler [f _, x0_, yO_, x_, n_, p_] := Mdule]
{h =N[(x-x0) /n, pl, xj =N[x0, pl, yj =N[y0, p], ki},

Do[
kK1="f[xj, yil
Xj =X +h;
yi =yj +hk1,
{n}
1
Yi
1
flix_, y_1 1= -y;

{Euler(f1, 0, 1, 1, ® 10] & /e {1, 10, 10%, 10% 10% 10°}, N[1/E 101} // Tining

{0.437, {{0. x107*°, 0. 348678440, 0. 366032341,
0.367695425, 0.367861046, 0.367877602}, 0.3678794412}}

I mprovedEul er [f _, x0_, yO_, x_, n_, p_]
{h=N[(x-x0) /n, pl, xj =N[x0, pl, Yj
Do
kl1=f[xj,vyil
k2 =f [xj +h, yj +hkl];

Xj =X +h;
yj =yj +h (k1 +k2) /2,

{n}

1
yi
]

InprovedEuler [f1, 0, 1, 1, # 10] & /e {1, 10, 10?, 10°% 10% 10°} // Timing

Modul e[
N[yO, pl1, k1, k2},

{0. 905, {0.500000000, O.368540985, 0.367885619, 0.367879503, 0.367879442, 0.367879441}}

RungeKuttaff_, x0_, yO_, x_, n_, p_] := Mdule[
{h =N[(x-x0) /n, pl, Xj =N[x0, p]l, yj =N[yO, pl, k1, k2, k3, k4},
Do
ki=f[xj, yil;
k2 =f[xj +h/2, yj +hkl/2];
k3=f[xj +h/2, yj +hk2/2];
k4 =f[xj +h, yj +hk3];
Xj =Xj +h;
yj =yj +h (k1 +2k2+2k3+k4) /6,
{n}
1
Yj
]
{Rungekuttaff1, 0, 1, 1, #, 20] & /e {1, 10, 10?, 10° 10% 10°}, N[1/E 201} //
Ti m ng
{2.215, {{0.3750000000000000000,

0. 3678797744124984334, 0. 3678794412023555116, 0. 3678794411714453898,
0.3678794411714423219, 0. 3678794411714423216}, 0.36787944117144232160} }



