
Item Differential calculus Difference calculus

Definition Df(x) = f ′(x) = lim
h→0

f(x + h) − f(x)

h
∆f(x) = f(x + 1) − f(x)

Higher order Dnf(x) = f (n)(x) = D(Dn−1f(x)) ∆nf(x) = ∆(∆n−1f(x))

Rules

Sum D(f(x) + g(x)) = Df(x) + Dg(x) ∆(f(x) + g(x)) = ∆f(x) + ∆g(x)

Difference D(f(x) − g(x)) = Df(x) − Dg(x) ∆(f(x) − g(x)) = ∆f(x) − ∆g(x)

Product D{f(x) · g(x)} = (Df(x)) · g(x) + f(x) · Dg(x)

Quotient D
f(x)

g(x)
=

g(x)Df(x) − f(x)Dg(x)

[g(x)]2

Chain Df(g(x)) = f ′(g(x)) · g′(x)

Functions

Ordinary
powers Dxn = nxn−1

Factorial
powers Dxn =

Exponential Dbx = (ln(b))bx

Logarithm D logb(x) =
1

ln(b)
·
1

x

Harmonic
sequence ∆Hx =


