College Algebra – Sec. 1.2 – 8/20/09 

Function Notation

Recall the notation used to represent a function:  f(x) = …

where …
“f” is the name of the function, 

“x” is any element of the domain of function f, and 

 “…” is a expression that allows you to calculate 

the elements of the range of this function

Example 1:  Let f(x) = 3x – 2.  Calculate each of the following:

f(2) = 



f(–3) = 



f(2a) = 


= 3(2) – 2


= 3(–3) – 2 


= 3(2x) – 2 


= 6 – 2 = 4


= –9 – 2 = –11

= 6x – 2 

f(2) = 4



f(–3) = –11 


f(2x) = 6x – 2 

Combining Functions

John and Jane both work at the register at McDonald’s.  John was convinced that sales tax could only be calculated after all of the items had been added together.  Jane contended that you could take the sales tax for each item and then add them together to get the total.  Which worker was correct?

Example 2: Suppose I purchase a Big Mac for $3.00, an order of fries for $1.50 and a sweet tea for $1.00.  If the sales tax is currently 10%, how much tax would I pay on this purchase?

Jane’s method: 

a)  calculate the tax for each individual item

$3.00 x 0.10 = $0.30      

$1.50 x 0.10 = $0.15
      

$1.00 x 0.10 = $0.10

b)  add the individual taxes together

$0.30 + $0.15 + $0.10 = $0.55

John’s method:

a)  add all of the items together

$3.00 + $1.50 + $1.00 = $5.50

b)  calculate the tax on the sum of the amount

$5.50 x 0.10 = $0.55

Notice the tax paid on this purchase was the same regardless of the method used.  This suggests the following mathematical relationships should be true (and they are!) …

Sum 


[ f + g ] (x)  =  f(x) + g(x)

Difference

[ f – g ] (x)  =  f(x) – g(x)

Product


[ f * g ] (x)  =  f(x) * g(x)

Quotient

[ f / g ] (x)  =  f(x) / g(x) , where g(x) doesn’t = 0

Example 3:  Given f(x) = 2x – 1 and g(x) = x2, find the following:

[ f + g ] (x)  =

(2x – 1) + (x2) = x2 + 2x – 1
[ f – g ] (x)  =

(2x – 1) – (x2) = –x2 + 2x – 1 
[ f * g ] (x)  =

(2x – 1) * (x2) = (x2)(2x) + (x2)(–1) = 2x3 – x2
[ f / g ] (x)  =

(2x – 1) / (x2) = 2x – 1   …   where x cannot equal 0







             x2
Example 4:  For the Lotsa Coffee Shop, 

the revenue, r(x), in dollars from selling x cups of coffee is r(x) = 1.5x and the cost, c(x), of making and selling the coffee is c(x) = 0.2 x + 130. 

a)  Explain the “meaning” of the numeric values in the above 

equations within the context of this problem.


1.5 ( coffee sells for $1.50 per cup


0.2 ( each cup of coffee costs $0.20 to produce


130 (  overhead costs of $130 per …

b)  Write a single profit function, p(x), for Losta Coffee Shop.



p(x) = r(x) – c(x) = 1.5x – (0.2x + 130) = 1.3x – 130 

c)  Find the profit for 50, 120, and 300 cups of coffee sold.



p(50) = 1.3(50) – 130 = 65 – 130 = –65 



p(120) = 1.3(120) – 130 = 156 – 130 = 26 



p(300) = 1.3(300) – 110 = 390 – 130 = 260

c)  How many cups of coffee have to be sold in order for 

the coffee shop to “break even?” 

p(x) = 0 ( 1.3(x) – 130 ( 1.3x – 130 = 0  (  1.3x = 130 ( x = 100


or

r(x) = c(x) (  1.5x = 0.2x + 130  (  1.3x = 130  (  x = 100

Composition of Funcitons

The word “composition” has many meanings.  The dictionary tells us...

In English, it means “the art of putting words and sentences together 

   in accordance with the rules of grammar and rhetoric.”

In music, it means “the organization or grouping of different musical 

notes so as to achieve a unified melody or song.”

In science, it means “an aggregate material formed from two or 

   more substances.”

We can also find examples in athletics (body composition) and technology (composite materials).  

Which of the above descriptions most closely resembles the mathematical description of a composition?

(  SCIENCE, “… material formed from two … substances.”

In algebra, a composite function results when two functions are combined into a single function or composition.

When two functions are combined in a composition, a second function is applied to the RESULT of a first function.

Composition of functions …

…written (f o g) (x)  …   stated “ f of g of x”

(f o g) (x) means calculate g(x) and then calculate f( g(x) )

Example 5:  Assume f(x) = 2x – 1 and g(x) = x2
 Find (f o g) (3)



g(3) = (3)2 = 9 

f(9) = 2(9) – 1 = 18 – 1 = 17



(f o g) (3) = 17

Find (g o f) (4)



f(4) = 2(4) – 1 = 8 – 1 = 7 


g(7) = (7)2 = 49



(g o f) (4) = 49

Does (f o g) (x) have to equal (g o f) (x)?

Find (f o g) (4)



g(4) = (4)2 = 16 

f(16) = 2(16) – 1 = 32 – 1 = 31



(f o g) (4) = 31, but (g o f) (4) = 49


(  No, in most cases those quantities will not be equal.

Is there ever a case where (f o g) (x) = (g o f) (x)?


Yes

If f(x) and g(x) are the same function

If the two functions are inverses of each other





(We’ll discuss this at a later date)

Since a composition is itself a function, it is important to be able to identify its domain.  

Example 6:  Calculate each domain as indicated, when …

f(x) = 
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x
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  and g(x) = 
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Find the domain of (f o g) (x)


Domain of g(x) = 

all reals except 3 and –3

(denominator of a fraction cannot equal 0)


Domain of f(x) = 

all reals greater than or equal to 6

(quantities inside the square root symbol must be > 0)

But the domain of (f o g) (x) is a little more difficult to calculate.

First, we must identify the composite function:


(f o g) (x) = 
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What do we know about domain values of a square root?


Must be greater that or equal to 0

Thus we know the quantity 

Thus, the domain is 
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