Chapter 1: Section 1.6 Inverse Functions and Logarithms

Definition: A function f(x) is called a O -dp-one if it never takes on the same
value twice; that is

fla ) # flry) whenever £y ¥ 2o,
Example 1:
Feey= ¥ — Not one-do-one 1: L0 = "“ll, e
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Horizontal Line Test: A function is one-to-one if and only if no horizontal line mtersects ils graph
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more than onee.
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Example 2: Which of the following fonetions are one-to-one?
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Definition: Ifa function [ is a one-to-one function with domain A and range B, then its VY Tl

denoted as 7!, has a domain B and range A and is defined as
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flz) =y = z=f"'(y)
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[or amy i in 8. Thus, if {a,b) is & poiot on the graph of f, then (& a) is & powl on the graph of .
Thus, if F is one-to-one, then the graph of its iuverse, [, is the reflection about ﬂl:: ling yr = .
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Example 3: If f is a one-to-one function and given f(1}) =3 and f{3) = 1. then find
) F13) ACNH=3 FEB)= 1_{
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How to Find the Inverse Function of a One-to-One Function, y = fix}:

{11 In the given function y = flx), interchange & and .

(2] Solve the resulting equation fUTT}r to get the inverse function of Jx). 1_2
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Example 4: Find the inverse of the function fix) = dr — 1 and slso state the domain and range of

the function f and its inverse 7,
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Dermain: IR-Real nuwtoers
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Definition: The inverse of an exponential function, y = §*, i3 called a _‘,Qﬂn:f'f ﬁﬂm‘ & provided
h=Dand b +# 1.
Properties of Logarithmic Function: If b, M, and N ace positive real pumbers, b # 1, and # s

e log,l=10 %mi oo '&'Bsh;ﬂ

s e =
o log, bh=1 ‘Esﬂllﬁ.a = &?5 1| . EUH P
log, MW = log, M +log, N — &ﬁEMMF} g gz‘ﬂhm 4 ‘%EH B

i 2
log, (-\;—) = log, M — log, ¥

1
| = v -
log,, MY = N oy M ‘&%'}T = =2 'El%}

log, M = log, Nif and only if A = N
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Example 5: Express the given quantity as a single logarithm:

|
log (1 + x° +—J-::g,r,f*::] log,plcos @)
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Example 6: Find the exact value of the expression:
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Example T: Eu]w_L];g fellowing for x: e ey @Z—\ 2
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Definition: The logarithm with base ¢ is called Tlﬂtﬂﬂ‘d!%lﬂjhﬂ_ and hus a special notation
'1

Example 8: Using the natural logarithm, find the value of x in the following:
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