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>>> from math import *
>>>a=1.0
>>> exact = exp(1.0)
>>> for k in range(4,15):
h =10.0**(-k)
newton_diff = (exp(a+h)-exp(a))’h
error = exact_diff - newton_diff
print('{: >8.2e} {: >8.6f} {:>9.2e}".format(h, newton_diff, error))

1.00e-04 2.718418 -1.36e-04
1.00e-05 2.718295 -1.36e-05
1.00e-06 2.718283 -1.36e-06
1.00e-07 2.718282 -1.40e-07
1.00e-08 2.718282 6.60e-09
1.00e-09 2.718282 -2.15e-07
1.00e-10 2.718283 -1.55e-06
1.00e-11 2.718314 -3.26e-05
1.00e-12 2.718714 -4.32e-04
1.00e-13 2.717826 4.56e-04
1.00e-14 2.708944 9.34e-03
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>>> from math import *

>>>a=1.0

>>> exact = exp(1.0)

>>> for k in range(3,15):
h =10.0**(-k)
diff_approx = (exp(a-h)-2.0*exp(a)+exp(a+h))/(h**2)

error = exact - diff_approx
print('{: >8.2e} {: >8.6e} {: >9.2e}.format(h, diff_approx, error))

1.00e-03
1.00e-04
1.00e-05
1.00e-06
1.00e-07
1.00e-08
1.00e-09
1.00e-10
1.00e-11
1.00e-12
1.00e-13
1.00e-14

2.718282e+00 -2.27e-07
2.718282e+00 -3.78e-08
2.718288e+00 -5.99e-06
2.718270e+00 1.18e-05
2.797762e+00 -7.95e-02
0.000000e+00 2.72e+00
4.440892e+02 -4.41e+02
4.440892e+04 -4.44e+04
4.440892e+06 -4.44e+06
4.440892e+08 -4.44e+08
0.000000e+00 2.72e+00
0.000000e+00 2.72e+00
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