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Some differentiation formulas (list by no means complete!)

Forward difference differentiation formulas:

1. First Derivative

f ′(xi) =
f(xi+1) − f(xi)

h

f ′(xi) =
−f(xi+2) + 4f(xi+1) − 3f(xi)

2h

2. Second Derivative

f ′′(xi) =
f(xi+2) − 2f(xi+1) + f(xi)

h2

f ′′(xi) =
−f(xi+3) + 4f(xi+2) − 5f(xi+1) + 2f(xi)

h2

3. Third Derivative

f ′′′(xi) =
f(xi+3) − 3f(xi+2) + 3f(xi+1) − f(xi)

h3

Backward difference differentiation formulas:

1. First Derivative

f ′(xi) =
f(xi) − f(xi−1)

h

f ′(xi) =
3f(xi) − 4f(xi−1) + f(xi−2)

2h

2. Second Derivative

f ′′(xi) =
f(xi) − 2f(xi−1) + f(xi−2)

h2

f ′′(xi) =
2f(xi) − 5f(xi−1) + 4f(xi−2) − f(xi−3)

h2

3. Third Derivative

f ′′′(xi) =
f(xi) − 3f(xi−1) + 3f(xi+1) − f(xi)

h3

Centered-difference differentiation formulas:

1. First Derivative

f ′(xi) =
f(xi+1) − f(xi−1)

2h

f ′(xi) =
−f(xi+2) + 8f(xi+1) − 8f(xi−1) + f(xi−2)

12h

2. Second Derivative

f ′′(xi) =
f(xi+1) − 2f(xi) + f(xi−1)

h2

3. Third Derivative

f ′′′(xi) =
f(xi+2) − 2f(xi+1) + 2f(xi−1) − f(xi−2)

h3


