
UNBC Properties of Logarithms CPSC 200

Definitions

loga x = y

means ay = x

More formally,

loge x =

∫ x

1

dt

t
,

loga x = loge x/ loge a

Arithmetic Properties

log asbt = s log a + t log b,

in particular

log ab = log a + log b,

log a/b = log a − log b,

log as = s log a,

loga a = 1

loga 1 = 0.

Base Changes

logb x =
loga x

loga b
.

Calculus

loge(1 + x) ≈ x for x ≪ 1.

lim
x→+∞

log x = +∞

lim
x→+∞

log x

xε
= 0, for ε > 0 fixed.

d(loge x)

dx

∣

∣

∣

∣

x=1

= 1

Practical

0.6931472 . . . = loge 2

0.3010300 . . . = log10 2 so

log2 1000 ≈ 10

log2 1 000 000 ≈ 20

log2 1 000 000 000 ≈ 30

Logarithms and Factorials

loge n! = n loge n + loge

√
2πn − n

+

(

1

12 n
−

1

360 n3
+

1

1260 n5
+ . . .

)

or lim
n→+∞

loge n!

n loge n
= 1

Convexity For 0 < f < 1, 0 < a <
b,

log[af+b(1−f)] > f log a+(1−f) log b
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