Algebra 2
Name:  ___________________________

Worksheet on Functions
Period:  _____   

A function is a number-machine that transforms numbers from one set called the domain into a set of new numbers.  The set of transformed numbers is called the range of the function.  A function is a consistent machine in the sense that it always transforms a given domain-number into the same range-number.  For example, if a function transforms 9 into 13 one time, then it always produces 13 when you give it 9:
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Sometimes we call a number from the domain the input of the function, and the number that comes out, the output of the function.  When using x and y, it is customary to let x represent the input number and y the output number.  We also call x the independent variable and y the dependent variable.  Some keys on your calculator are function keys.  For example, the square-root key is a function key and has as its domain the set of non-negative numbers.

A precise definition of function in mathematics is:


A function is a set of ordered pairs, no two of which have the same first component.

The domain is the set of first components, and the range is the set of second components.  

For example, the following is a function:


f  =  { (2, 3), (4, 6), (5, 3), (7, 10), (9, 13) }

but this one is not:  g  =  { (2, 3), (4, 6), (9, 13), (9, 11) }

The domain of  f  is {2, 4, 5, 7, 9} and its range is {3, 6, 10, 13}.

This definition is a table definition.  In the above example,  f  is represented by the following table:

	input, x
	2
	4
	5
	7
	9

	output, y
	3
	6
	3
	10
	13


Functions are named by letters, usually starting with  f  or  F.  If the name is  f  then the notation 
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 represents the output when the input is  x.  In the above function, 
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.  This means the function transforms the input number 9 into the output number 13.

There are four ways to represent a function:


(1)
By a table (or set of ordered pairs)


(2)
By a description in words


(3)
By a graph


(4)
By a formula

Here are some examples of ways 2-4:

(2)
The domain of  f  is the set of positive integers, and the output is the sum of the factors of  f.  That is, for any positive integer  x,  
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Examples:  
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(3)
The domain and range of  f  are both 
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 and  f  is defined by the graph:




Examples:  
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(4)
The domain of  f  is all real numbers and  f  is defined by the formula, 
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Examples:  
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The formula way of defining a function involves substitution.  A variable (usually x) is needed to define the function, and this variable should be thought of as a place-holder or a “box.”  For example, the definition 
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.  When we put a number in the box, we follow through consistently.  The variable need not be x.  The same function is defined by the formula 
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.  We can even use an expression to define the function.  This is like putting the expression in the box.  For example, if we put the expression 
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When there are two functions, this rule of substitution (putting something in the box) gives us what is called composition of functions.  If the functions are  f  and  g, then the composition 
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 represents the function you get when you put 
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 in the box of  f  (that is, you first compute 
[image: image23.wmf]g

x

(

)

 and then use that as the value of x to compute 
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 represents the composition you get when you put 
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Example:
If  f  is the function defined by the graph:


and  g  is the function defined by the formula, 
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what are  (a) 
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Solutions:
(a)
For 
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(b)
For 
[image: image37.wmf]g

f

(

(

))

-

1

 we first look up 
[image: image38.wmf]f

(

)

-

1

 on the graph of  f  and then use this 



as the value of x in computing 
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When a function is defined by a formula and the domain is not specified, then it is assumed that the domain is all real numbers for which the function makes sense (that is, the formula can be used to produce a real number).  For example, the domain of the square-root function is all non-negative real numbers, because you cannot get a real number by square-rooting a negative number.  (Note that 
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.)  So when you have a square-root function, the domain must exclude any numbers that produce a negative inside the square root.  (Example:  the domain of 
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 is the set of numbers greater than or equal to 5.)  If the function contains x in the denominator of a fraction, then the domain must exclude any numbers that make the denominator(s) 0.   Example: the domains of the functions  f  and  g  defined by the formulas, 
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must exclude 3 and –5.  That is, both functions have domain 
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Exercises:
For problems 1-10, use the function  f  defined 

by the graph on the right.

1.
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7.
For what value of x is 
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8.   For what value of x is 
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For what values of x is 
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For problems 11-20, use the function  f  defined by the table: 

	x
	–5
	–4
	–3
	–2
	–1
	0
	1
	2
	3
	4
	5
	6
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11.
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17.  For what value(s) of x is 
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18.  For what value(s) of x is 
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For what value(s) of x is 
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20.  For what value(s) of x is 
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For problems 21-25, let 
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In problems 26-30:  Give the domain of the function:
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� EMBED Equation  ���





This shows that f (-1) = 3
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