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Exponential Functions

s Let n € Z* and b be a fixed positive real number
s Definition: The exponential function to the base b is defined
as

fb(n) = b
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Exponential Functions

s Let n € Z* and b be a fixed positive real number
s Definition: The exponential function to the base b is defined
as

fb(n) = b

=b-b-b-...-b
— _J

———

n times

s letx,yelR

1. B = b
2. (bXY = b
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Exponential Functions

s Let n =0 and b be a fixed positive real number
s Definition: The exponential function to the base b is defined
as

s Derived from the rule 1.
bO ) bn _ b0+n _ bn
o b

=—=1
bn

=b
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Exponential Functions

s Let n € Z and b be a fixed positive real number
s Definition: The exponential function to the base b is defined
as

s Derived from rule 1.
b—n ] bn _ b—n+n _ bO — 1
1

=b" " = o
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Exponential Functions

s Let n,m e Z such that m > 0 and b be a fixed positive real

number
s Definition: The exponential function to the base b is defined

dS

fp (£> = vV b"
m

s Derived from rule 2.
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Exponential Functions

= Let n € IR and b be a fixed real number
s Definition: The exponential function to the base b is defined
as

x> x3
fb(n)=1+X+E+a+...

s Derived from rule 1.
= Derivation is out of scope of this course
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Exponential Functions

m Let b be afixed real number and x, y € IR

1. b = b*bY
2. (b)Y = b
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Logarithmic Functions

s If b € IR suchthat b > 1
= Then the exponential function fromR — (IR —IR7) is a
bijection
= Hence, an inverse exists
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Logarithmic Functions

s If b € IR suchthat b > 1
= Then the exponential function fromR — (IR —IR7) is a
bijection
= Hence, an inverse exists

= Definition: The logarithmic function to the base b is the
inverse of the exponential function to the base b

p'%% X = x < log, b* = x
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Logarithmic Functions

s Let g, b,x € R such that b > 1
= Definition: The logarithmic function to the base b is the
inverse of the exponential function to the base b

log,a=x <= b* =a

s Useful identities:

s 9= blogba
0Qp a=
og.(ab) =log.a+log. b
0g.(a/b) = log, a—log, b
og, a" = nlog, a
og,(1/a) = log,(a~') = —log, a

og,a=1/log,b
alogb C _ Clogb a
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Logarithmic Functions

= You will commonly see logarithms expressed without an
explicit base, e.g., log x

= |In math, we assume base 10
= Decimal numbers are base 10

= |n computer science, we assume base 2
= Binary numbers are base 2

= Natural logarithm (base e) is denoted In x
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Exercises

= Simplify the following expression

logs 25 - log, V16
log, 8
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Exercises

= Simplify the following expression

logs 25 - log, V16
log, 8

s Solution:

logs 25 - log, v16  logs 5° - log, 162

loa, 8 log, 8
4 log, 4

2 -logs 5 - 3 - log, 2*

log, 23
log, 22

- 3-log, 2
2-log, 2

2_
- -

=4
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Exercises

= Simplify the following expression
log n° + log n?

log v/

Kyle Berney — Appendix 2: Exponential and Logarithmic Functions



Exercises

= Simplify the following expression
log n° + log n?

log v/

s Solution:

logn® +logn® 3-logn+2-logn

log v/ log nz

5-logn

1

5 logn
=10
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Exercises

= Simplify the following expression

—— log, 64 - log, 256
|095 125 (2Iog.2 log, 16)2
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Exercises

= Simplify the following expression

—— log, 64 - log, 256
|095 125 (2Iog.2 log, 16)2

s Solution:

log, 64 - log, 256
10, /155 . 94 9o _

(2Iog2 log, 16)2 . (|092 1 6)2
3-log,4-8-log, 2

Kyle Berney — Appendix 2: Exponential and Logarithmic Functions



