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Laws of Exponents

Let a, b be positive numbers (> 0) and x, y be real numbers. Then:

• ax · ay = ax+y

• a−x =
1

ax

• ax

ay
= ax−y

• (ax)y = ax·y

• (a · b)x = ax · bx

•
(a
b

)x
=

ax

bx

• If n is a natural number we have:

an = a · a · · · a︸ ︷︷ ︸
n times

and a
1
n = n

√
a

In particular:

a0 = 1 and a1 = a

Laws of Logarithms

Let a, b be positive numbers (different from 1) and x, y be positive numbers. Then:

• loga(x) = y ⇔ ay = x

• loga(x) + loga(y) = loga(x · y)

• loga(x)− loga(y) = loga

(
x

y

)
• loga(xy) = y loga(x)

• logb(x) =
loga(x)

loga(b)
(Change of base formula)

• loga(a) = 1

• loga(1) = 0

• loga(ax) = x and aloga(x) = x (Cancellation equations).

Notation. log(x) := log10(x) and ln(x) := loge(x).


