= (* Question 3 %)
eq=y' -> Function[t, f[t, y[t]]]
k1l = f[tn, y[tn]]
k2 = f[tn+h/ 3, y[tn]+h* k1/ 3]
k3 =f[tn+2%xh/ 3, y[tn]+2*xh*k2/ 3]
ynpl = y[tn]+h*(k1+3%k3)/ 4
tau = y[tn+h]-ynpl
oufil= y" = Function[t, f[t, y[t]]]

outizl= fltn, y[tn]]

h 1
out[3]= f[— +1tn, — hf[tn, y[tn]]+ y[tn]]
3

3
2h 2 h 1

Out[4]= f[— +tn, —h f[— +tn, —hf[tn, y[tn]]+ y[tn]] + y[tn]]
3 3 3 3

1 2h 2 h 1
ousl- — h (f[tn, y[tn]] + 3 f[— +tn, —h f[— +tn, — hf[tn, y[tn]] + y[tn]] + y[tn]])+ y[tn]
4 3 3 3 3

1 2h 2 h 1
outsl= =~ h (f[tn, y[tn]] + 3 f[— +tn, —h f[— +tn, —hf[tn, y[tn]]+ y[tn]] + y[tn]])— y[tn] + y[h + tn]
4 3 3 3 3
n7:- (¥ check the method is consistent %)
tau/. h->0

outj7l= 0

ingli= (* now take derivatives until the corresponding
terms in the Taylor series cease to vanish %)
dj = tau;
For[j=1, j <6, j++,
dj =D[dj, h] /. eq;
djhe = Simplify[dj /. h » 0];
Print["d", j, "he=", djho];
If[djho =!=0,
Print["truncation error 1is O(hA", j, ")"];
Print["order of method is O(h*", j-1, ")"];
Break[]ll



2 | q3.nb

d1ho=0
d2h0=0
d3ho=0

1
dahe== (f[tn, y[tn]® f*V[tn, y[tn]]+
9

9 £fOYtn, yien]l £ Ortn, yitn]l+3 £5tn, yitn]] £4Y[tn, yitn]] +
3 fltn, y[tnll (2 € Vrtn, yitn]] £ 2tn, yltnll + £&2[tn, yltn])+3 £V tn, yltn]]
f@9tn, yltn]l+ 3 fltn, y[tn] (3 fOV[tn, y[tn]l’ + £ 2 tn, y[tn]] £ [tn, y[tn]] +
3O Ytn, yitn]] FVtn, yitnll+ £@ Y tn, yitn]) + £ Otn, yitn])
truncation error 1is 0(h"4)

order of method 1is 0(h?3)



