C3 Chapter 2

FUNCTIONS

MAPPINGS

A mapping transforms one set of numbers onto a different set of numbers.  It may be described in words or by using an equation and can be represented using a graph.

The set of numbers you start with is called the DOMAIN

The set of numbers you finish with is called the RANGE

Example
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Operation:
Double and subtract 1

Equation is y = 2x - 1
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Ex 2A p 12

FUNCTIONS

A function is a special mapping such that every element of the domain (A) is mapped to exactly one element of the range (B).
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Functions may be written as equations:
e.g.   y = 2x – 1
or as mappings:





e.g.   f: x → 2x – 1

Ex 2B p 14

DOMAINS & RANGES

Many mappings can be made into functions by changing the domain.
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The graph of this function is:
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The range of this function f(x) is  f(x) ≥ 0
Ex 2C p 17

COMPOSITE FUNCTIONS
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fg(x)  means apply g first,

followed by f

Example 1
The functions f and g are defined as follows:
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Find the functions a)  fg(x)    and    b)  gf(x)   and   c)  f2(x)
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This example illustrates that fg(x) and gf(x) are not necessarily the same.

Example 2
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Ex 2D p 20
INVERSE FUNCTIONS

An inverse function reverses the effect of a function.

It maps elements of the range of the function back to the domain of the function.  Hence it only exists for one-to-one functions.
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Inverse functions are found either by using a flow chart or by changing the subject of the formula.
Example 1 (Flow chart)
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Example 2 (Changing the Subject)


[image: image11.wmf]F

i

n

d

 

t

h

e

 

i

n

v

e

r

s

e

 

o

f

 

t

h

e

 

f

u

n

c

t

i

o

n

 

 

 

q

(

x

)

=

1

8

x

+

5

 

,

 

 

{

x

 

Î

 

R

,

 

x

¹

–

5

}

 

F

i

n

d

 

t

h

e

 

i

n

v

e

r

s

e

 

o

f

 

t

h

e

 

f

u

n

c

t

i

o

n

 

 

 

q

(

x

)

=

1

8

x

+

5

 

,

 

 

{

x

 

Î

 

R

,

 

x

¹

–

5

}

 

State its domain.
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Example 3
 
[image: image14.wmf]F

u

n

c

t

i

o

n

 

f

(

x

)

 

i

s

 

d

e

f

i

n

e

d

 

a

s

:

 

 

 

f

(

x

)

=

x

2

–

4

 

 

,

 

{

x

 

Î

 

R

}

 

F

i

n

d

 

f

–

1

 

(

x

)

 

a

n

d

 

s

k

e

t

c

h

 

t

h

e

 

g

r

a

p

h

s

 

o

f

 

b

o

t

h

 

f

(

x

)

 

a

n

d

 

f

–

1

 

(

x

)

 

F

u

n

c

t

i

o

n

 

f

(

x

)

 

i

s

 

d

e

f

i

n

e

d

 

a

s

:

 

 

 

f

(

x

)

=

x

2

–

4

 

 

,

 

{

x

 

Î

 

R

}

 

F

i

n

d

 

f

–

1

 

(

x

)

 

a

n

d

 

s

k

e

t

c

h

 

t

h

e

 

g

r

a

p

h

s

 

o

f

 

b

o

t

h

 

f

(

x

)

 

a

n

d

 

f

–

1

 

(

x

)

 

 
 
[image: image15.wmf]L

e

t

 

y

=

f

(

x

)

Þ

y

=

x

2

–

4

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

y

+

4

=

x

2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

=

y

+

4

 

T

h

e

r

e

f

o

r

e

 

f

–

1

(

x

)

=

x

+

4

 

L

e

t

 

y

=

f

(

x

)

Þ

y

=

x

2

–

4

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

y

+

4

=

x

2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x

=

y

+

4

 

T

h

e

r

e

f

o

r

e

 

f

–

1

(

x

)

=

x

+

4

 

 

[image: image26.wmf]A

B

A

B

one-to-one function

many-to-one function

e.g. y = 2x -1

e

.

g

.

 

 

y

=

x

2

 


 
[image: image16.wmf]R

a

n

g

e

 

o

f

 

f

(

x

)

 

i

s

 

f

(

x

)

³

–

4

,

 

x

 

Î

 

R

 

S

o

 

d

o

m

a

i

n

 

o

f

 

f

–

1

 

(

x

)

 

i

s

 

{

x

 

Î

 

R

 

,

 

x

>

–

4

}

 

R

a

n

g

e

 

o

f

 

f

(

x

)

 

i

s

 

f

(

x

)

³

–

4

,

 

x

 

Î

 

R

 

S

o

 

d

o

m

a

i

n

 

o

f

 

f

–

1

 

(

x

)

 

i

s

 

{

x

 

Î

 

R

 

,

 

x

>

–

4

}

 

 

[image: image27.wmf]x

 

x

2

 

4

x

2

 

4

x

2

+

5

 

square

´

4

 

+

5

 

x

 

x

–

5

 

x

–

5

4

 

x

–

5

4

 

 

–

5

 

¸

4

 

square

root


Ex 2E p 25

Mixed Ex 2F p 26
� EMBED FXDraw200.Document  ���





� EMBED FXDraw200.Document  ���





y





x





0





-2





4





2





-2





6





4





2





� EMBED FXDraw200.Document  ���





y





x





0





4





2





25





20





15





10





5





� EMBED FXDraw200.Document  ���





� EMBED FXDraw200.Document  ���





� EMBED FXDraw200.Document  ���





y





x





0





Range of a function


= Domain of its inverse function





y





x





0





-8





-4





8





4





-20





-10





20





10





-4





-2





4





2





-4





-2





4





2





The graph of f-1(x) is a reflection of f(x) in the line y = x
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