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The logarithm with base a of a positive number x is defined as:

K—Cuvx"\' dehet l“)s de '

Forx>0and0<a#1, th,.,_)k:d‘ s
y =log.x if and only if x = av
common
loo) N In functional notation:
f(x) =loga x is called the logarithmic function with base a

Because the logarithm with base e is used so frequently it has been given a special name Natural logarithm and
abbreviation In. The function is defined as: loﬁe

f(x) =logex =Inx x> 0is the natural logarithmic function.

By definition, the natural log function has an inverse function which is an exponential function.
lne x=yeol =x

Properties of Logarithms

|1. |loga 1=0 |because a'=1
|2. |loga a=1 |because al=a
|3. |logx a =% |lnverse Properties
|4. |xlow/3'< |lnverse Properties

Properties of Natural Logarithms

All of the properties of logarithms listed above work for Natural Logarithms. There are also some special
properties that apply only to the Natural Logarithms.

|1. |1n 1=0 |because et=1
|2. |lne= 1 |because el=e
|3. |h41exf=7( |Inverse Properties
|4. |e i =" |lnverse Properties
Examples:
Evaluate the following: —
— o l 12 _ -2
a) logsl=0 =) d) Blogs12 = i f) In (eiZ) = pey’ = -2
b) logg8® = ¢ e) gl = ¢
gz — - g) In5 = 1.60%4
c) loggh =1

17



Solving for x.

Use the definition of logs to find x

a. log,x=4 b. log, 125=3 c. log, 36 =x
3“: X ‘\/;;;:/"3; b‘ = 306
x= 8l lx:S' o":ba

1 x=3,

d. Iog4x=§ e. log3(é)= X f. log, 243 = x
0 R 3=

mey = x 3 3 s . @
Xz 3, 3‘ = ‘3: 1x=5
Evaluate ll_,’_iJ
a. log,1:=« b. log, 4 -« c. log, €’ d. log,2 =«
|o:= "’ W= J X=S Z: ’
[ I,X:IJ A =
e. 104 f. logg(l] =x g. Ine’ it ?
x=7 3 / e x=3
=3 X3
9 = 5" x= L
313( R 3-' %
Laws of Logarithms
Property Definition Example
Product  CmdemN
log, mn = log, m+log, n log3q)c=log39+log3 s
NLxpend 5
Quotient 4
1ogbﬁ:10gbm_1ogbn log, —=log, 4—log, 5
n 79 i i
X ‘
— log, m? = p-log, m | log, 8" =x-log, 8
Equality |If log,{m)=log,|7], then log:10g4(5x+ 2?
m=n. S0, 3X — 4 = 5x+2

Examples: Use the laws of logs to rewrite each expression

W s
a) logz(6lx) Llcat 6 + lo,‘ KI

b) log\ ey S = Lleg §

v 3 ( ©
0) logs(x3ty6) by % +70g y = 3log X + Gly v

b ab (‘
) InGE) 2 e Gy s ln ok ln b -Fac”

or leg ¥ .
2 Liina +# Inb-3hnc
Use the laws of logs to evaluate each expression or
<~ Inc
) 10gs(2) + log,(32) ) —zlog,8 3
-_I_
b) log,(80) + log, (S)l leg, ¢ Y= x
9" =3 p Gt ia
l°5q (2 32) ltuj1 (s0-5) *e d cake)
log W4 =X - T
s;: log, (400) = X - a 13
q‘ z b:' Chnnge (.G ;&‘( xz -l
: 00
vl Yog B 2 g.043
Ix: 3, Ios Q)




