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Just out of curiosity, | plotted the stability regions,
which | don't recall having seen before:

I=1.

j

fig,axs = plt.subplots(2,3,figsize=(15,10))

axs =
iax =

a
0

xs.flatten()

for n in range(1,7):
ax = axs[iax]

nn=<<iuninm

+= 1

np.linspace(-4,2,100)

np.linspace(-4,4,100)

= np.meshgrid(x,y)

[ ((X+I*Y)**i)/int(factorial(i)) for i in range(n+1)]
np.sum( s, axis=0 )

modz = np.abs(z)
ax.
ax.
ax.
.contourf(X,Y,modz,alpha=0.5)

ax.

ax.
plt.suptitle('Stability boundary (black) for Taylor series methods') ;

ax

set aspect(1)
axhline(0,color="k',alpha=0.25)
axvline(0,color="k',alpha=0.25)

contour(X,Y,modz,levels=[.5,.8,1],colors=['r','g"','k"']) # black is |z|=1
set title(f'n = {n}")

Stability boundary (black) for Taylor series methods
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//
(b) Any non-autonomous system of DEs can be autonomous at the cost of increasinq/

the dimension by 1: make t a dependent variable, tau, governed by the DE dtau/dt = 1 Heu:
with tau(t0) = t0.
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