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eq=y' -> Function[s, f[s, y[s]l]
y’ > Function[s, f[s, y[s]ll

yp = y[xn=h]+ 2 % h* f[xn, y[xn]]
2 h f[xn, y[xn]] + y[-h + xn]

ynpl = y[xn]+h/ 2 % (f[xn, y[xn]] + f[xn +h, yp])

1

= h(f[xn, y[xn]]+ f[h+xn, 2 h f[xn, y[xn]]+y[-h+ xn]]) + y[xn]
2

r = y[xn+h]-ynpl
1

= h(f[xn, y[xn]]+ f[h+xn, 2 h f[xn, y[xn]] + y[-h + xn]]) = y[xn] + y[h + xn]
2

r/l.h->0

(0]

T1 =D[r, h]

1
= (= f[xn, y[xn]] - f[h + xn, 2 h f[xn, y[xn]]+ y[-h + xn]]) + y'[h + xn] =
2

1
—h ((2 fixn, ylxnll - y'[-h+xn]) £ Y[+ xn, 2 h f[xn, y[xn]]+y[-h+xn]] +
2
fEOh 4 xn, 2 h fxn, y[xn]]+y[-h+ xn]])
dr=T1/. eq

- (= flxn, y[xn]l = f[h +xn, 2 h f[xn, y[xn]] + y[-h +xn]]) + f[h + xn, y[h + xn]] -
2

h((2 fIxn, yixnll - fi=h+xn, yl=h+xnl) £ Y[h+xn, 2h fixn, yixnll+yl-h+ xn]] +

N |-

£ 4 xn, 2 h f[xn, y[xn]]+y[-h + xn]])

dr /. h->0
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ing)= ddr = D[dr, h] /. eq
outgl= = (2 f[xn, y[xn]] - f[-h + xn, y[-h + xn]]) f(o’l)[h +xn, 2hf[xn, y[xn]]+y[-h+xn]] +
f[h+xn, y[h+xn]] f(e’l)[h +xn, y[h+xn]] - f(l’o)[h +xn, 2 hf[xn, y[xn]] +y[-h+xn]] +

1
£ h 4 xn, yih+xnll= = h(FV[h+xn, 2 h fixn, yixnll+yl-=h+xn]]
2

(Fl=h+xn, yi=h+xn] £ V[=h+xn, yl=h+xnll+ £ O=h+ xn, yl-h+xnll) +

(2 f[xn, y[xn]] = f[-h + xn, y[-h + xn]]) f(l’l)[h +xn, 2 h f[xn, y[xn]] +y[-h+ xn]] +
(2 f[xn, y[xn]]- f[-h + xn, y[-h + xn]])
(2 fIxn, yDxnll- fl=h+xn, yl=h+xnl) £2[h+xn, 2h fxn, yixnll+y[-h+xn]] +

f(l’l)[h +xn, 2h f[xn, y[xn]]+y[-h+ xn]]) + f(z’o)[h +xn, 2h f[xn, y[xn]]+y[-h+ xn]])
o= ddr /o h = 0
out{10]= @

1= d3r = D[ddr, h] /. eq;

2= d3r /. h= 0

- (= £ Pxn, yixn (Fixn, yixnll £V 1xn, yixall+ £ O1xn, yixnll) - fxn, yixnll £ Yxn, yixn]l -
2

flxn, yixnll (flxn, yixnll £ 2xn, yixnll+ £ Yixn, yixall) - £2Oxn, yixn)



