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Inverse funtions and the logarithm

Inverse Funtion

If f is a funtion, then the funtion g is the inverse funtion of f if

g(f (x)) = x

for all x in whih f (x) an be alulated
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When the inverse exists: The domain question

Inverses do not always exist. For an inverse

of f to exist, f must be one-to-one, i.e. for

eah x , f (x) must be unique.
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Figure: The funtion f (x) = x2 does

not have an inverse sine f(x)=1 has

two possible solutions -1 and 1.
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The base 10 logarithm

When x is a positive real number in x = 10

y
, y is referred to as the base

10 logarithm of x and is written as:

y = log
10

(x)

or

y = log(x)
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The natural logarithm

A logarithm with e as a base is referred to

as the natural logarithm and is denoted as

ln :

y = ln(x)

if

x = ey = exp(y)

Note that ln is the inverse of exp.

y = ln(x)

10 x

Figure: The urve depits the

fution y = ln(x) and shows that ln

is the inverse of exp. Note that

ln(1) = 0 and when y = 0 then

e0 = 1.
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Properties of logarithm(s)

Logarithms transform multipliative models into additive models, i.e.

ln(a · b) = ln a+ ln b
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The exponential funtion and the logarithm

The exponential funtion and the logarithms are inverses of eah other

x = ey ⇔ y = ln x
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