
1e−14 1e−11 1e−08 1e−05 1e−02 1e+01 1e+04

1e
−

11
1e

−
09

1e
−

07
1e

−
05

1e
−

03
1e

−
01

Estimated error vs. finite−difference step size

Step size

E
st

im
at

ed
 a

bs
. e

rr
or

 in
 d

f/d
x

dotted line: rounding error assuming max. rel. err. < 2.0e−14

Rounding
Trunc. good
Trunc. fair

Trunc. growing
Invalid



1e−14 1e−11 1e−08 1e−05 1e−02 1e+01 1e+04

1e
−

14
1e

−
10

1e
−

06
1e

−
02

1e
+

02
1e

+
06

Estimated error vs. finite−difference step size

Step size

E
st

im
at

ed
 a

bs
. e

rr
or

 in
 d

f/d
x

dotted line: rounding error assuming max. rel. err. < 2.0e−14

Rounding
Trunc. good
Trunc. fair

Trunc. growing
Invalid



1e−14 1e−11 1e−08 1e−05 1e−02 1e+01 1e+04

1e
−

13
1e

−
07

1e
−

01
1e

+
05

1e
+

11
1e

+
17

Estimated error vs. finite−difference step size

Step size

E
st

im
at

ed
 a

bs
. e

rr
or

 in
 d

f/d
x

dotted line: rounding error assuming max. rel. err. < 2.0e−14

Rounding
Trunc. good
Trunc. fair

Trunc. growing
Invalid



1e−13 1e−10 1e−07 1e−04 1e−01 1e+02 1e+05

1e
−

11
1e

−
09

1e
−

07
1e

−
05

1e
−

03
1e

−
01

Estimated error vs. finite−difference step size

Step size

E
st

im
at

ed
 a

bs
. e

rr
or

 in
 d

f/d
x

dotted line: rounding error assuming max. rel. err. < 2.0e−14

Rounding
Trunc. good
Trunc. fair

Trunc. growing
Invalid


