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Exponential function and logarithm

Exponential function exp : x 7→ ex

Natural logarithm ln : u 7→ lnu

Relations

ex = u ⇐⇒ x = lnu (u > 0)
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exp′(x) = exp(x) = ex ln′(u) =
1

u

e0 = 1 ln 1 = 0

e1 = e ln e = 1

ex+y = ex · ey ln(uv) = lnu+ ln v

e−x = 1
ex
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= exy ln(uv) = v lnu

Exponential function and logarithm of base a (a > 0, a ̸= 1)

ax = u ⇐⇒ x = loga u (u > 0)

Change of base

ax = ex ln a = 10x log10 a = bx logb a

loga u =
lnu

ln a
=

log10 u

log10 a
=

logb u

logb a


