Properties of Logs

SUMMARY  Properties of Logarithms

In the list that follows, a, b, M, N, and r are real numbers. Also,a = 0,a # 1,b =0, b# I, M = 0,and N = (.

Definition

Properties of logarithms

Change-of-Base Formula

v = log, x means x = &'
log,1 =0; log,a=1
aM =M. log,a =r

log (MN) = log, M + log, N

MY
log, ?) =

log, M
log, a

log, M =

log, M — log, N

log, M" = rlog, M

vIma

a*=e

It M = N, thenlog, M = log, N.

Iflog, M = log, N

,then M = N.

Properties of Logarithms (Recall that logs are only defined for positive values ol @)

For the natural logarithm
I.Inagy=Inax +Iny

I

l11 4

2. In=—=lInur
i
3. Ina' =wy-Inx
4. Ine' =
5 rln:r —

For logarithms base o

1. log, Ty = log, o + log, v

x

2. log, P =log, o log, y
3. log, a" =y -log, a

4. log, o’ =

5. ”l]u;'_.., L

Useful Identities for Logarithms

1. log, 1
2. log, b

4, b 1o8px =

General Properties

0
1

3.log, b*=0

X

For the natural logarithm  For logarithms base « Natural Logarithms
L Ine =1 1. log,a =1, forall a >0 LIn1=0
2. Inl =10 2 loe 1 =10. for all ~ ) 2.lne=1
. 11 <. 10g, = ), 101 all a > 3. In e =x
4, g Imt:x

Properties of Natural Logarithms

1.In1 =0 since &°
2.Ine =1 since &'
3.In e* =xand el"* =x
4.If Inx = In y. then

e.
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Exponential Laws

a’ =1, fora # M

= y.

verse property
one-to-one pmperty"

—

log,1 =0

log,a =1
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Properties of Logarithms

In the following properties, M, N, and a are positive real numbers,a # 1. and r
is any real number.

The Log of a Product Equals the Sum of the Logs

log,(MN) = log, M + log, N (3)

The Log of a Quotient Equals the Difference of the Logs

M
lngﬂ(ﬁ) = log, M — log, N (4)

The Log of a Power Equals the Product of the Power and the Log

log, M" = rlog, M (5)

a.t = o Ina [6‘]‘

Exercises

Use the properties of logarithms to expand or simplify the following expression as much as possible.
Simplify any numerical expressions that can be evaluated without a calculator.

log, 7 + 4log, 3 = log, 7 + log, 3"
= log, 7 + log, 81
= log,(7-81) a, M +
= log, 567

Product Rule \J
-_
log, x + log, 9 + log,(x*+ 1) — log, 5 = log,(9x) + log,(x*+ 1) — log, 5

= log,[9x(x* + 1)] — log, S

[9.\'(.t3 + l)]
= log, 5

Quotient Rule



