3.1: Exponential and Logistic Functions

| Exponential Functions: .. o o c
]

: J(x)=a-b

]

E Let @ and & be real number constants, An Oehe<l
: exponential function in x 1s a function that =1

: can be written in the form 1

]

v [ =ab’

. where a is nonzero, h_is_[!usitive. and b £ 1. 0, a) (0. a

| The constant g isthg fnitial value of  (the

. value at x = 0), and b is the base. Y
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Exponential Tables
Example 1: Create a table of values for g{x) then graph the function.
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Finding an Exponential Function from its Table of Values
Example 2: Use the table to determine the formulas for the exponential function.

) Y | hix) b) x | 7
2 | 1.25 X -2 |o12
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Exponential Growth and Decay

For any exponential function fix) = a-b" and any real number x,

foxt1) = bifix)
[fa>=0andb =1, fis increasing and is an exponential growth function.

The base b is its growth factor.




Transforming Exponential Functions
Example 3: Predict what you think the graph will look like. Then graph using a calculator to verify your
Zuess,

J
a) g(x)=2" 1 A b)) hix)=2" o, ¢) kix)=3-2"
N . v )= 2
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| The Natural Base e
Domain: (*-ﬂﬂ Jﬂﬂ)

i f(x)=e¢" Range: (ﬂ}nﬂ) 1

! Continuity: CONTAUOY S

i Increasing: (~ 0@ Iﬁﬂ)

i Decreasing: nnuﬂr‘ n E.H‘h’.r olll'
i {ﬂ;l) Symmetry: \0 51mrn¢.|'ru: her gven

Boundedness: Bovnded btlnu.l'
Extrema: 'LO(_AI eXtremo.

Asymptotes: 3:0
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Example 4: Predict what you think the graph will look like. Then graph using a calculator to verify your
gULSS.

2) g(x)=—e™ b) h(x) =™ c) Hx]-%e’

. = . f y 4
D ¢ d




__________________________________________________________________________

The Logistic Function f?;{:x Domain: (__ o0, ¥5)) i

Range:(DJ [.) i

- -x Continuity: g n| nuav s i

Increasing: (%Jﬂ) i

g Decreasing: fLever i

Symmetry: ﬁ.‘d"ﬁﬁ'ii"" | codegut '[,U "‘li)i
0 _%-) Boundedness: hpynded aYove and belﬂl‘:ﬂ

! Extrema: [P |0¢dl exhrema

i
ﬂsymptutes:'j: D \j-_-,\ i
End Behavior: g v i
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Graphing Logistic Functions
Graph each function using a calculator. Then find the y-intercept and the horizontal asymptotes.
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