Logarithmic
Functions

Did You Know?

Logarithms were developed
independently by John Napier
(1550-1617), from Scotland,
and Jobst Biirgi (1552-1632),
from Switzerland. Since Napier
published his work first, he is
given the credit. Napier was
also the first to use the
decimal point in its

modern context.

Logarithms were developed
before exponents were used.

It was not until the end of

the seventeenth century that
mathematicians recognized that
logarithms are exponents.




Recall some knowledge about inverse functions...

*Inverse functions is the set of ordered pair obtained by interchanging
the x and y values.

f(x) f1(x)

*Inverse functions can be created graphically by a reflection on the y =
X axis.
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Word association game....

Addition ... inverse process

Multiplication ... inverse process

Squaring ... inverse process

Sine ... inverse process

Exponential ...  inverse process
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*Let us graph the exponential function y = 2%

*Table of values:
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*Let us find the inverse the exponential function y = 2%

*Table of values:

X ¥
0.125 -3
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*Next, you will find the inverse of an exponential algebraically
*Write the process in your notes

base
y=a" |
Interchange x >y X =aY¥
-
Xx=aY¥
*\We write these functions as: exponent

Xx=ay — y:logax

y, = log,x
\ A

exponent base



IMPORTANT NOTATIONII

Exponential Form l 5 Logarithmic Form

x=a 15 written as. .. y=log,x
" say, “p is the exponent
Say, “the base ato ) to which you raise the
the exponent p is x. base a to get the

answerx.”

Did You Know?

The input value

for a logarithm is
called an argument.
For example, in the
expression log, 1,
the argument is 1.

€ readas.
“log of x to the basea”

a>0and a #1



Example 1) Write the following into logarithmic form:

a) 33=27 > logs;27=3
b) 45 = 256 > log,256=5
c) 27 =128 > log,128=7
d) (1/3)*=27 » 10g4,327=X



Example 2) Write the following into exponential form:

a) log,64=6 > 26 =64

b) log,55=1/2 > 2512=§
c) logg1=0 > 80=1
d)Iog1:§=2 > (113)2=1/9




Example 3) Find the value of x for each example:

a) log,327 = X 3 b) logsx = 3
Wl D 5tx
K ._'S / LS=x
-¥= -
r--:
c) log,(1/9) = d) logsx=0
©
\)_—'\F 3=x
I=X
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\s.  What is log,1000 ?

Since our number system is based on powers of 10, logarithms with
base 10 are widely used and are called common logarithms. When
you write a common logarithm, you do not need to write the base.

For example, log 3 means log_ 3.

So now after reading the
above...What is log 1000 ?

=3
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Review...

logarithmic
function

 afunction of the form
y = log, x, where
c>0and c# 1, that
is the inverse of the
exponential function

y=c

logarithm
« an exponent

* in x= ¢ yis called the
logarithm to base c of x

common logarithm

* alogarithm with
base 10
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Key Ideas

® A logarithm is an exponent.

@ Equations in exponential form can be written in logarithmic form and
vice versa.

Exponential Form  Logarithmic Form
x= ¢ v=log x

@ The inverse of the exponential function y=¢* ¢ > 0,0+ 1, is
x = ¢ or, in logarithmic form, y = log_ x. Conversely, the inverse of
the logarithmic function y = log_x, ¢ > 0, ¢ # 1,is x = log,_ y or, in
exponential form, y = ¢

@ The graphs of an exponential function and its inverse

Va ﬂ 2%

logarithmic function are reflections of each other in the
line y = x, as shown.

™

@ For the logarithmic function y = log, x, ¢ > 0, ¢ # 1,

= the domain is {x| x> 0,x € R} ~ a4

&
2

=Y

So)] v dg, [x

)

= therangeisi{y| v € R}

= the x-intercept is 1 P

e

= the vertical asymptote is x = 0, or the y-axis p

o A common logarithm has base 10. It is not necessary to write the base
for common logarithms:

log,, x = log x
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Check-Up Time...
Evaluate each of the following:

1. log,8432 = X
"‘I—

/0],_ (2 Yo

15



What is the value of
any logarithm with an
argument of 17 Why?

General Properties of Logarithms:

Ita>0and a=1,then. .
1) log, 1=0

(11) log, a” =x

(1) @'*«* = x
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