Math 109   Class 13     10/16/07      
Functions  
When we discussed linear models we saw that if you knew something about one variable we could get information about another variable.  Throughout mathematics and its applications we study and use relationships between variables.  One very special and very important type of relationship between variables is a function.
In a linear model we saw you could put in some numbers (for example temperature in Fahrenheit) and we would get the corresponding output (temperature in Celsius).  One very important characteristic of that example is that if two people put in the same temperature into the linear model, they get the same answer back.  It would be problematic if 
if one person got 32 degrees Fahrenheit is equal to 0 degrees Celsius and someone else got that it was 10 Celsius.

Functions are special because they have the property that you don’t get different answer if you put in the same input.

Definition:  A function consists of a set of inputs called the domain and a set of outputs called the range, and a rule by which each input determines exactly one output.

Which of the following rules are functions?

Optical Scanner at a store:  input bar code on product   - output the price of the item ?
[or scanner at a post office  -  input zip code output city and state]

Cuber    input a number  ----  output its cube  ?
Letter counter     input words   ---  output the number of letters in the word  ?

“Reverse letter counter”  ----  input the number of letters in a word  ----   output the word   ? 

x      1     2     3     4     5
------------------------------    ?
y      2     4     1     4     6 
x      1     2     1     4     5

------------------------------     ?
y      2     4     1     4     6 
y = 2x +5    ?
y2 = x        [ compare to  y = x2]    ?
In math we usually study functions described like the last two examples.

Domain of a function
Unless stated otherwise, assume the domain of a function defined by a formula or equation is the largest set of real numbers that are meaningful replacements for the input variable.
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     has domain all real number except x=2 because if x is 2 then you are dividing by 0.
What is the domain of   y = x3 -3?    or   y = 
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Functional Notation
We usually us a special notation for a function that includes

the name of the function, the input number, and the rule.

               f(x) = 5x2-3          f is the name of the function
                                            x is the input number

                                             5x2-3  is the rule 
             f(2) = 5(2)2 - 3 = 20 – 3 = 17

             f(a+1) = 5(a+1)2 – 3 = 5(a2 + 2a + 1) – 3 
                                              =  5a2 + 10a + 5 – 3
                                              =  5a2 + 10a + 2
Caution:    Generally   f(a+b) ( f(a) + f(b).

            In the previous example:

          f(a) + f(1) = 5(a)2  -3 + 5(1)2-3
                           = 5a2 -3 + 5 - 3
                           =  5a2 -1   [not the same as f(a+1) above]
Graphing Calculator
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