fIt_, y_ 1:=y"3%xt-y*t"3

(#f [t _, y_1: sy*EXp[-(t -3)"2] %)
a=1.;

tA=0.0; tB=1.2;

n = 800;

h=(tB-tA) /n;

t [0] =t A

t[n] =tB;

Do[t[i +1] =t [i]1+h, {i, 0, n-1}]
w[0] = a;

(» EULERO =*)
Do[w[i +1] =w[i]+h*f[t[i], wli]], {i, 0, n-1}7];
sol =Table[{t[i], w[il}, {i, 0, n}];
sol num= NDSol ve[{y' [t]=f[t, y[t1], Y[tA]l =a}, yI[t], {t, tA tB}1[[11];
soltrue =DSol ve[{y' [t]=f[t, y[t]], YItA] =a}, Y[t], t1[[1]]
trange = {t A, tB};
yrange = {0, 10};
plO=Plot [y[t] /. soltrue, {t, tA tB}, PlotRange - {trange, yrange}l;
pl 1 =Li stPl ot [sol, PlotRange -» {trange, yrange}l;
pl2=Plot[y[t] /. solnum {t, tA tB}, PlotRange- {trange, yrange}l;
(*pl 3=
Pl ot [y[t]/.soltrue, {t,tA tB}, Pl ot Range-{trange, yrange}, Pl ot Styl esRGBCol or [1, 0,0]1; *)
Show[
p! 0,
pl 1,
pl 2]

General::ovfl : Overflow occurred in computation. >

NDSolve::ndsz :
At t == 1.1294007156019532"7, 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. >

& }

yrer-

“ o 2
2. 7 -2.50663 7 Erf [7]
Vz




2 | ODE.nb

(* RK2 %)
Do[kl =f[t[i], wli]ll;
k2=f[t[i]+0.5%xh, w[i]+0.5xh*k1]; w[i +1] =w[i]+h=xk2, {i, 0, n-1}];
sol =Table[{t[i], w[i]l}, {i, O, n}I;
sol num=NDSol ve[{y"' [t] =f[t, Yy[t]], Y[tA] ==a}, Y[t], {t, tA tB}I[[1]1];
(#sol true=DSol ve[{y' [t1=f[t,y[t]],y[tA]l==a}, y[t], t1[[1]1]%)
trange = {t A, tB};
yrange = {0, 10};
pl 1 =ListPl ot [sol, PlotRange - {trange, yrange}l;
pl2=Plot [y[t] /. solnum {t, tA tB}, PlotRange - {trange, yrange}l;
(*pl 3:
Pl ot [y[t]/.soltrue, {t,tA tB}, Pl ot Range-{trange, yrange}, Pl ot Styl e-RGBCol or [1, 0, 0]1]; *)
Show[
pl 1,
pl 2]

General::ovfl : Overflow occurred in computation. >

NDSolve::ndsz :
Att==1.1294007156019532", step size is effectively zero; singularity or stiff system suspected. >
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(* RK4 x)
Do[kl=f [t [i], w[ill;

k2 =f[t[i]1+0.5%h, w[i]+0.5xhxk1];

k3=f[t[i]+0.5%xh, w[i]+0.5xh=*xk2]; kd=f[t[i]+h, wli]+hxk3];

W[ +1] =w[i]+h* (k1+2%xk2+2%xk3+k4) /6., {i, 0, n-1}7;
sol =Table[{t[i], w[i]}, {i, O, n}1;
sol num=NDSol ve[{y' [t] =f[t, y[t]], Y[tA] ==a}, Y[t], {t, tA tB}I[[1]1];
(*sol true=DSol ve[{y' [t]==f [t,y[t]1],Y[tA]l==a}, y[t],t]1[[1]]%)
trange = {t A, tB};
yrange = {0, 10};
pl 1 =Li stPl ot [sol, PlotRange -» {trange, yrange}l;
pl3=Plot[y[t] /. solnum {t, tA tB}, PlotRange - {trange, yrange}];
(*p|3=

Pl ot [y[t]/.soltrue, {t,tA tB}, Pl ot Range-{trange, yrange}, Pl ot Styl e-RGBCol or [1, 0,0]1; *)
Show[

pl 1,

pl 3]

General::ovfl : Overflow occurred in computation. >

NDSolve::ndsz :
Att == 1.12940071560195327, step size is effectively zero; singularity or stiff system suspected. >
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