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On the exponential function as a series and the natural
emergence of the natural logarithm

exp(x) = 1 +∑∞
n=1

xn

n! converges for all x

● exp(x) > 0
● exp(−x) = 1

exp(x)

● exp(0) = 1
● exp(x) > 1, for x > 0

exp(x + y) = exp(x) exp(y) limh→0
exp(h)−1

h = 1

exp(x) strictly increasing

d
dx exp(x) = exp(x)

exp(x) has in-
verse exp−1(x)

d
dx exp

−1(x) = 1
x

log(x) def= ∫
x

1
dt
t = exp−1(x)

Remarkable
Property

Formula for
derivative of inverse

Fundamental Theorem of Calculus


