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The natural exponential base

2

The natural exponential base is the number e defined by
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4.2. Logarithmic Functions

If x is a positive number, then the loganthm of x to the base
b(b>0,b+# 1), denoted log,, x, is the number y such that
b = x; that is,

y =
Example

Evaluate log,, 1,000

(/ logyx ifandonlyif B)=x forx >0

log, 000=Y ﬁD«
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Properties of Logarithms b =\
Let b(b > 0, b # 1) be any logatrithmic base. Then,

log,1=0 and Iogbb:1~&> \o(‘;\g

and if v and v are any positive numbers, then
» The equality rule: log, u =log, vifand only if u = v

» The product rule: log,(uv) = log, u + log, v

» The power rule:hngb u" = rlog, ui!or_any real number r
» The quotient rule: log, (g) = log, U — log, v

» The inversion rule: log, bY = u
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Properties of Logarithms

Example
Use logarithm rules to rewrite each of the following expressions

in terms of log; 2 and log, 5.
—_— ————

a. log; 270 — 093(27 10) = \033(3 3:3:2:5)
| (033(33\{00,3(33*( 09, 33+(0%(23+ 073(9)

b. logs <%> =S \00)3(?) ! 00]—3@)

= (095 (64) — 695 (125)
T \O(h(aé)'— o9 (53)
I




Properties of Logarithms

Example
Use logarithm rules to simplify

a. logs(x®y~) —

each of the following expression.

\ogg (Xg> + (093 (‘Q-Lt)

= 3 (o956 —H 93 (4)

b, logy (0 T=72)
= 09, 0F) + o9, (((»«927’2)//

=3 (%b‘»%—L 037 -y >
=3 09,00 +3 log,( (- - 149)

=3 log (0 +~5[ocj.,(l-3)
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The Natural Logarithm

The logarithm log,, x is called the natural logarithm of x and is

denoted by In x; that is,

y=Inx ifandonlyif = x
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Properties of the Natural Logarithm
For positive numbers u and v,
» The equality rule: Inu=Invifandonlyif u = v
» The product rule: In(uv) =Inu+1Inv
» The power rule: Inu" = rin u for any real number r

» The quotient rule: In (%) =lnu—-Inv

» Special values: In1 =0andlne=1
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The Natural Logarithm

The Inverse Relationship between " and In x
@: xforx>0 _and IneX=xforall x

Example |
Solve the following equations. N\ /QN\(-g) =y
A
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