
f@t_, y_D := y^3*t - y*t^3
H*f@t_,y_D:=y*Exp@-Ht-3L^2D*L
Α = 1.;
tA = 0.0; tB = 1.2;
n = 800;
h = HtB - tAL �n;
t@0D = tA;
t@nD = tB;
Do@t@i + 1D = t@iD + h, 8i, 0, n - 1<D
w@0D = Α;

H* EULERO *L
Do@w@i + 1D = w@iD + h*f@t@iD, w@iDD, 8i, 0, n - 1<D;
sol = Table@8t@iD, w@iD<, 8i, 0, n<D;
solnum = NDSolve@8y'@tD � f@t, y@tDD, y@tAD � Α<, y@tD, 8t, tA, tB<D@@1DD;
soltrue = DSolve@8y'@tD � f@t, y@tDD, y@tAD � Α<, y@tD, tD@@1DD
trange = 8tA, tB<;
yrange = 80, 10<;
pl0 = Plot@y@tD �. soltrue, 8t, tA, tB<, PlotRange ® 8trange, yrange<D;
pl1 = ListPlot@sol, PlotRange ® 8trange, yrange<D;
pl2 = Plot@y@tD �. solnum, 8t, tA, tB<, PlotRange ® 8trange, yrange<D;
H*pl3=

Plot@y@tD�.soltrue,8t,tA,tB<,PlotRange®8trange,yrange<,PlotStyle®RGBColor@1,0,0DD;*L
Show@
pl0,
pl1,
pl2D

General::ovfl : Overflow occurred in computation. �

NDSolve::ndsz :

At t == 1.1294007156019532 ,̀ step size is effectively zero; singularity or stiff system suspected. �

DSolve::bvnul :

For some branches of the general solution, the given boundary conditions lead to an empty solution. �
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H* RK2 *L
Do@k1 = f@t@iD, w@iDD;
k2 = f@t@iD + 0.5*h, w@iD + 0.5*h*k1D; w@i + 1D = w@iD + h*k2, 8i, 0, n - 1<D;

sol = Table@8t@iD, w@iD<, 8i, 0, n<D;
solnum = NDSolve@8y'@tD � f@t, y@tDD, y@tAD � Α<, y@tD, 8t, tA, tB<D@@1DD;
H*soltrue=DSolve@8y'@tD�f@t,y@tDD,y@tAD�Α<,y@tD,tD@@1DD*L
trange = 8tA, tB<;
yrange = 80, 10<;
pl1 = ListPlot@sol, PlotRange ® 8trange, yrange<D;
pl2 = Plot@y@tD �. solnum, 8t, tA, tB<, PlotRange ® 8trange, yrange<D;
H*pl3=

Plot@y@tD�.soltrue,8t,tA,tB<,PlotRange®8trange,yrange<,PlotStyle®RGBColor@1,0,0DD;*L
Show@
pl1,
pl2D

General::ovfl : Overflow occurred in computation. �

NDSolve::ndsz :

At t == 1.1294007156019532 ,̀ step size is effectively zero; singularity or stiff system suspected. �
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H* RK4 *L
Do@k1 = f@t@iD, w@iDD;
k2 = f@t@iD + 0.5*h, w@iD + 0.5*h*k1D;
k3 = f@t@iD + 0.5*h, w@iD + 0.5*h*k2D; k4 = f@t@iD + h, w@iD + h*k3D;
w@i + 1D = w@iD + h* Hk1 + 2*k2 + 2*k3 + k4L �6., 8i, 0, n - 1<D;

sol = Table@8t@iD, w@iD<, 8i, 0, n<D;
solnum = NDSolve@8y'@tD � f@t, y@tDD, y@tAD � Α<, y@tD, 8t, tA, tB<D@@1DD;
H*soltrue=DSolve@8y'@tD�f@t,y@tDD,y@tAD�Α<,y@tD,tD@@1DD*L
trange = 8tA, tB<;
yrange = 80, 10<;
pl1 = ListPlot@sol, PlotRange ® 8trange, yrange<D;
pl3 = Plot@y@tD �. solnum, 8t, tA, tB<, PlotRange ® 8trange, yrange<D;
H*pl3=

Plot@y@tD�.soltrue,8t,tA,tB<,PlotRange®8trange,yrange<,PlotStyle®RGBColor@1,0,0DD;*L
Show@
pl1,
pl3D

General::ovfl : Overflow occurred in computation. �

NDSolve::ndsz :

At t == 1.1294007156019532 ,̀ step size is effectively zero; singularity or stiff system suspected. �
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