
Variables and Expressions               (for Holt Algebra 1, Lesson 1-1) 
• A variable is a letter that represents a value that can change. 

• A constant is a value that does not change. 

• A numerical expression contains only constants and operations. 

• An algebraic expression also contains variables. 

• To evaluate an expression is to find its value. 

• To translate between algebraic expressions and words, look for key 
words or phrases. 

•  To evaluate algebraic expressions, substitute the given values for the  
variables and simplify. 

 
Key Words and Phrases for Translating Between Expressions and Words 

Addition  + Subtraction − Multiplication × Division ÷

plus, sum, increased by, 
put together, combined  

minus, difference, less 
than, find how much 
more or less 

times, product, equal 
groups of, put together 
equal groups 

divided by, quotient, 
separate into equal 
groups 

Examples 
TRANSLATING BETWEEN WORDS AND ALGEBRA 

1. Give two ways to write each algebraic expression in words. 

  A    x + 3                 B  m − 7 

    the sum of x and 3                     the difference of m and 7 
  x increased by 3                     7 less than m  

  C    2 · y                  D  k ÷ 5 

    2 times y                     k divided by 5 
  the product of 2 and y                     the quotient of k and 5 

2.  Eva reads 25 pages per hour. Write an expression for the number  
of pages she reads in h hours. 

  25 · h or 25h              Multiply to put together h equal groups of 25. 

 
EVALUATING ALGEBRAIC EXPRESSIONS 

3.  Evaluate each expression for x = 8, y = 5, and z = 4. 
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  A  x + y  B  x
z

                                             C  yz 

x + y  8 + 5               =
x
z 4

8
=                                                y · z =  5 · 4  

         13                                           = =  2                                                         20=  
         



Powers and Exponents                     (for Holt Algebra 1, Lesson 1-4) 
• A power is an expression written with an exponent and a base. 

• The base is the number used as a factor. 

• The exponent tells how many times the base is used as a factor. 

  base           53        exponent     
53 = 5 • 5 • 5 = 125 

• Powers of 2 and 3 can be represented by geometric models. 

 

                            42                                                                 73
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• Powers can be written and evaluated using repeated multiplication. 

 
Reading Exponents 

Words Multiplication Power Value

3 to the first power  3 31 3 

3 to the second power, or 3 squared  3 • 3 32 9 

3 to the third power, or 3 cubed  3 • 3 • 3 33 27 

3 to the fourth power  3 • 3 • 3 • 3 34 81 

3 to the fifth power  3 • 3 • 3 • 3 • 3 35 243 

Examples 
EVALUATING POWERS 

1.   Evaluate each expression. 

A  (−2)3 B  −52 C  
22

3
⎛ ⎞
⎜ ⎟
⎝ ⎠

 

 

  (−2)(−2)(−2) = −8     −1 • 5 • 5 = −25      2 2
3 3

⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

= 4
9

WRITING POWERS 

2.  Write each number as the power of a given base. 

A  8; base 2 B  −125; base −5 
 

 

  2 • 2 • 2 = 23      (−5)(−5)(−5) = (−5)3

Use −2 as a factor 3 
times.

Think of a negative in 
front of a power as −1.

Use 2
3 as a factor  

2 times.

The product of three 2’s is 8. The product of three −5’s is −125.

7

7
7



Square Roots and Real Numbers     (for Holt Algebra 1, Lesson 1-5) 
• A number that is multiplied by itself to form a product is called a  

square root of that product. 

• A perfect square is a number whose positive square root is a whole 
number. Some perfect squares are 1, 4, 9, 16, 25, 36, 49, 64, 81, and 100. 

• Real numbers can be represented on the number line. They can be 
classified according to their characteristics, as follows: 

• The natural numbers are the counting  
numbers (1, 2, 3...); the whole numbers are  
the natural numbers and 0. 

•  Integers are whole numbers and their  
opposites (...–3, –2, –1, 0, 1, 2, 3...). 

•  Rational numbers can be expressed in the  
form 

a
b ,  where a and b are integers and b  

is not zero. They include both terminating  
decimals and repeating decimals.  

•  Irrational numbers cannot be expressed in the form 
a
b .  

Examples 
FINDING SQUARE ROOTS OF PERFECT SQUARES 

1.   Find each square root. 

A  49    B  36−  

       72 = 49  Think: 7 squared is 49.          62 = 36  Think: 6 squared is 36. 
49 = 7        − 36 = –6
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CLASSIFYING REAL NUMBERS 

2.   Write all classifications that apply to each real number. 

A  8
9

 B  18   C  20  

  8 ÷ 9 = 0.888... = 0.8       18 = 18
1

= 18.0 20 = 4.472135... 

 

 

  rational number,      rational number,  irrational number 
repeating decimal      terminating decimal, 
      integer, whole number, 
      natural number

Positive square root ositive 7→ p Negative square root →  
negative 6.

8

9
can be written as  

a repeating decimal.

The digits of 20  
continue with no 
pattern.

18 can be written as a 
fraction and a decimal.



Order of Operations                           (for Holt Algebra 1, Lesson 1-6) 
• The order of operations is a set of rules that tells what sequence to use 

when simplifying expressions that contain more than one operation. 

 Order of Operations 
First: Perform operations inside grouping symbols. 

Second: Simplify powers. 

Third:  Perform multiplication and division from left to right. 

Fourth: Perform addition and subtraction from left to right. 

 

 

 

 

• Grouping symbols include parentheses ( ), brackets [ ], braces { }, 
fraction bars, radical symbols, and absolute-value symbols.  

• If an expression contains more than one grouping symbol, simplify the 
innermost set first. Within each set, follow the order of operations. 

• Grouping symbols may be used when translating from words to math. 
The product of 6 and the sum of 9 and 8 is written 6(9 + 8). 

Examples 
SIMPLIFYING NUMERICAL EXPRESSIONS 

Simplify each expression. 

1.  −42 + 24 ÷ 3 • 2   

   −42 + 24 ÷ 3 • 2 There are no grouping symbols.       
−16 + 24 ÷ 3 • 2 Simplify the power. The exponent belongs only to the 4.          
    −16 + 8 • 2 Divide.           
      −16 + 16 Multiply.               
             0 Add. 

2.  210 5 5− ÷    

   210 5 5− ÷  The absolute-value symbols act as grouping symbols.       

10 525− ÷  Simplify the power.       

   515− ÷  Subtract within the absolute-value symbols.          
     15 ÷ 5 The absolute value of –15 is 15.             
          3 Divide. 

 
EVALUATING ALGEBRAIC EXPRESSIONS 

3.   Evaluate 21 − x + 2 • 5 for x = 7. 

       21 − x + 2 • 5  
       21 − 7 + 2 • 5 Substitute 7 for x. Then follow the order of operations. 
         21 − 7 + 10 Multiply. 
            14 + 10 Subtract. 
                24 Add.
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Simplifying Expressions                   (for Holt Algebra 1, Lesson 1-7) 
• The Commutative and Associative Properties of Addition and 

Multiplication allow you to rearrange and simplify an expression.  

• The Distributive Property can be used with addition or subtraction. It is 
often used as a mental math strategy. 

 

Properties of Addition and Multiplication 

PROPERTY WORDS NUMBERS ALGEBRA

Commutative  You can add numbers in 
any order and multiply 
numbers in any order. 

2 + 7 = 7 + 2 
3 • 9 = 9 • 3 

a + b = b + a
ab = ba

Associative When you are only 
adding or multiplying, 
you can group any of the 
numbers together. 

     6 + 8 + 2           7 • 4 • 5 
= (6 + 8) + 2      = (7 • 4) • 5 
= 6 + (8 + 2)      = 7 • (4 • 5) 

     a + b + c           abc 
= (a + b) + c      = (ab)c 
= a + (b + c)      = a(bc)

Distributive You can multiply a 
number by a sum or 
multiply by each number 
in the sum and then add. 
The result is the same.  

  
  

3(4 + 8) = 3(4) + 3(8) a(b + c) = a(b) + a(c) 

• The like terms of an expression contain the same variables raised to the 
same powers. You can combine like terms by adding or subtracting the 
coefficients (the numbers multiplying the variables) and keeping the 
variables and exponents the same. 

Examples 
USING THE COMMUTATIVE, ASSOCIATIVE, AND DISTRIBUTIVE PROPERTIES 

1. Simplify each expression.  

  A    4 • 9 • 25   B   15(103) 
         9 • 4 • 25 Commutative Property    15(100 + 3) Rewrite 103 as 100 + 3.   
         9 • (4 • 25) Associative Property   15(100) + 15(3) Distributive Property 
           9 • 100 Simplify parentheses.       1500 + 45 Multiply. 
             900                                                                 1545 Add.
 
COMBINING LIKE TERMS 

2.  Simplify each expression by combining like terms. 

  A  12x + 30x  B  8y  −2  y2 C  4n + 11n2

 These are like terms. These are like terms. These are not like         
 Add the coefficients. y  has a coefficient of 1. terms. Do not 
   combine them. 

2
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            12x + 30x = 42x                8y  −2  1y  = 7y2 2        24n + 11         n



Solving Equations by Adding or Subtracting                               
(for Holt Algebra 1, Lesson 2-1)                                                                        
• An equation is a statement that two expressions are equal.  

• A solution of an equation is a value of a variable that makes the 
equation true. 

• To solve an equation, isolate the variable by getting  
it by itself on one side of the equal sign. 

Inverse Operations 
Operation Inverse Operation 

Addition Subtraction 
Subtraction Addition 

• To isolate a variable, use inverse operations 
 to “undo” operations on the variable. 

Examples 
SOLVING EQUATIONS USING ADDITION AND SUBTRACTION 

Solve each equation.  

  1.    x − 10 = 4 

    x − 10 =    4 10 is subtracted from x. 
     + 10  + 10 So, add 10 to both sides to undo the subtraction.            
    x + 0 =  14  
          x = 14  

Check    x − 10 = 4 To check, substitute 14 for x in the original equation. 
      14 − 10    4 
           4         4  V  

  2.    x + 7 = 9 

    x + 7 =   9 7 is added to x. 
     − 7   − 7 So, subtract 7 from both sides to undo the addition.            
  x + 0 = 2  
        x = 2   

Check    x + 7 = 9 To check, substitute 2 for x in the original equation. 
        2 + 7    9 
           9       9  V   

Properties of equality justify the use of inverse operations. They say that 
you can add or subtract the same number from both sides of an equation. 
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    Addition and Subtraction Properties of Equality 
WORDS NUMBERS ALGEBRA 

Addition Property of Equality   
You can add the same number to both 
sides of an equation, and the statement 
will still be true. 

3 3=  
3 32 2+ = +  

5 5=  

a b=  
a bc c+ = +  

 
Subtraction Property of Equality   
You can subtract the same number from 
both sides of an equation, and the 
statement will still be true. 

7 7=  a b=  
7 75 5− = −  

2 2=  
a bc c− = −  
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Solving Equations by Multiplying or Dividing                              
(for Holt Algebra 1, Lesson 2-2)                                                                       
• Solving an equation by multiplying or dividing is similar to solving an 

equation by adding or subtracting. The goal is to isolate the variable on 
one side of the equal sign. 

• Use inverse operations to “undo” operations  
on the variable. 

• Whatever you do on one side of the equal sign,  
you must do on the other. 

Examples 
SOLVING EQUATIONS USING MULTIPLICATION AND DIVISION 

Solve each equation.  

  1.           −4 = k
−5

 

=−−( 5)( 4) k
− ⎛

⎜
⎝ ⎠

( 5) ⎞
⎟−5
 Since k is divided by −5, multiply both sides by −5 

            20 = k           
     

  2.            7x = 56 

            7x = 56 Since x is multiplied by 7, divide both sides by 7 
          7       7 to undo the multiplication.           
            x = 8 

  3.          v5
9

= 35  Dividing is the same as multiplying by the reciprocal.

    v⎛ ⎞
⎜ ⎟
⎝ ⎠

9 5
95

= ⎛ ⎞
⎜ ⎟
⎝ ⎠

9
5

35  Since v is multiplied by 
5

9
, multiply both sides by .

9

5
 

              v = 63 

The properties of equality justify the use of inverse operations.  

    

Inverse Operations 
Operation Inverse Operation 

Multiplication Division 
Division Multiplication 

Multiplication and Division Properties of Equality 
WORDS NUMBERS ALGEBRA 

Multiplication Property of Equality   
You can multiply both sides of an 
equation by the same number, and the 
statement will still be true. 

6 6=  
( ) ( )36 6 3=  
18 18=  

a b=  
ac cb=  

 
Division Property of Equality   
You can divide both sides of an equation 
by the same nonzero number, and the 
statement will still be true. 

8 8=  
8
4 4

8=  

2 2=  

a b=  
( )0c ≠  
a
c c

b=  

to undo the division.



Solving Two-Step and Multi-Step Equations                                 
(for Holt Algebra 1, Lesson 2-3)                                                                       
• To solve equations with more than one operation: 

Á First identify the operations in the equation and the order in which 
they are applied to the variable.  

Á Then use inverse operations and work backward to undo them 
one at a time. 

• Some equations may have to be simplified before using inverse 
operations. 

• Check answers by substituting the solution into the original equation. 

Examples 
SOLVING TWO-STEP AND MULTI-STEP EQUATIONS 

Solve each equation.  

  1.    2
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x + 6 = 10

    2x + 6 =  10 First x is multiplied by 2. Then 6 is added.  
       − 6    − 6 Work backward: First subtract 6 from both sides. 
  2x       =    4  

x2
2

4
2

      =  Then divide both sides by 2 to undo the multiplication.         

        1x = 2 
          x = 2 

q
−

1
15 5

3
5

  2.             =  To eliminate fractions, multiply by the least common denominator.

q⎛ ⎞−⎜ ⎟
⎝ ⎠

1
15 5

15 ⎛ ⎞
⎜ ⎟
⎝ ⎠

1 3
5

5           =  Multiply both sides by 15.  

  q⎛ ⎞ ⎛−⎜ ⎟ ⎜
⎝ ⎠ ⎝

1
1 5

15 15
5

⎞
⎟
⎠

⎛ ⎞
⎜ ⎟
⎝ ⎠

315
5

=  Distribute 15 on the left side. 

                     q – 3 =  9 Simplify. 
                        + 3  + 3 Add 3 to both sides. 
                           q = 12   

  3.       2(3x + 1) − 8x = 12 

            2(3x + 1) − 8x = 12 Distribute 2 on the left side. 
       2(3x) + 2(1) − 8x = 12  
                6x + 2 − 8x = 12 Simplify. 
                6x − 8x + 2 = 12 Use the Commutative Property of Addition. 
                      −2x + 2 = 12 Combine like terms. 
                             − 2   − 2 Subtract 2 from both sides.  
                      −2x       = 10  

x−
−
2
2 −

10
2

                          =  Divide by −2 on both sides.                              

                                x = −5 



Rates, Ratios, and Proportions        (for Holt Algebra 1, Lesson 2-6)                    
• A ratio is a comparison of two quantities by division. For example, the 

ratio of men to women at a movie theater can be written as 13:18 or 
13
18 .   

1 2
12 24 .=• A proportion is a statement that two ratios are equivalent, like  

a c
b d ,=
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• In the proportion  the cross products are a • d and b • c.   
In a proportion, cross products are equal: ad = bc (if b ≠ 0 and d ≠ 0). 

Example 
USING RATIOS AND SOLVING PROPORTIONS 

1.  The ratio of faculty members to students at a college is 1:15. There 
are 675 students. How many faculty members are there?  

     
st
fa
ud
culty

ents
         1

15
 Write a ratio comparing faculty to students.          

                 1
15 675

x
=  Write a proportion. Let x be the number of faculty members.

Method A - Solve as an equation.

              1
15 675

x
=  

  675 6751
15 675

x⎛ ⎞ ⎛=⎜ ⎟ ⎜
⎝ ⎠ ⎝

⎞
⎟
⎠

 

             x=45  
                

Method B - Solve using cross products.

                      1
15 675

x
=  

                

a c
b d
=  

→ 
→ 

( )1 75 )6 15(x=   

                   6
15 15
75 15x

=  

                     x=45

      There are 45 faculty members. 
34 mi
2 gal .• A rate is a ratio of two quantities with different units, such as   

A unit rate has a second quantity of 1 unit, such as 17 mi
1 gal , or 17 mi/gal. 

12 in.
1 ft ,•  If the two quantities are equal, but use different units, such as  the rate is  

   a conversion factor.  

  Example 
CONVERTING RATES 

2.  A runner ran at a rate of 6 mi/h. What is this speed in mi/min?  

     6 m  • i
1 h 60

1 h
 min

The second quantity is being converted. So, multiply by  
a conversion factor with that unit in the first quantity. 

    

       1 mi
10 min

        Multiply and simplify.  

    The speed is 0.1 mi/min.  



Graphing and Writing Inequalities   (for Holt Algebra 1, Lesson 3-1)                    
• An inequality is a statement that two quantities are not equal.  

• The quantities are compared using one of the following signs. 
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• A solution of an inequality is any value that makes the inequality true. 

• Because most inequalities have too many solutions to list, they are 
typically shown on a number line. The solutions are shaded and an arrow 
shows that solutions continue past those that are shown on the graph.  

 A solid circle indicates that the endpoint is a solution. It   
corresponds to  and ≥ signs.  ≤

 An empty circle indicates that the endpoint is not a solution. It 
corresponds to < and > signs. 

Examples 
GRAPHING INEQUALITIES 

Graph each inequality.  

1.   r ≥  2 2.   b < −1.5 

   The inequality states that b is all real     
    numbers less than −1.5.

    The inequality states that r is all real 
    numbers greater than or equal to 2. 

    Draw an empty circle at −1.5.  
    Shade all the numbers less than −1.5.  
    Draw an arrow pointing to the left. 

    Draw a solid circle at 2.  
    Shade all the numbers greater than 2.  
    Draw an arrow pointing to the right.

         
 
 
WRITING AN INEQUALITY FROM A GRAPH 

Write the inequality shown by each graph.  

 3. 4. 

 
     Use any variable. The arrow points to the 
     right and the circle is empty, so use >.

     Use any variable. The arrow points to the 
     left and the circle is solid, so use .≤

                              m ≤  −3                               h > 4.5
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Solving Inequalities by Adding or Subtracting                            
(for Holt Algebra 1, Lesson 3-2)                                                                        
• Solving one-step inequalities is much like solving one-step equations.  

• To solve an inequality you need to isolate the variable using the 
properties of inequality and inverse operations. 

 

 

 

 

 

 

 

 

Examples 
USING ADDITION AND SUBTRACTION TO SOLVE INEQUALITIES 

Solve each inequality and graph the solutions.  

T  1. T   Tx T + 9 < 15 

 Tx T + 9 < 15 TSince 9 is added to x, subtract 9 from both sides to T 
       U     −9 U    U−9 U Tundo the addition.         T 
        Tx T + 0 <  6  
              Tx T < 6    

 

T2. T  Td T − 3 > −6 

       TdT − 3 > −6  TSince 3 is subtracted from d, add 3 to both sides to T 
       U    +3U    U+3 U  Tundo the subtraction.         T 
       TdT + 0 > −3  
             Td T > −3  

• It is not possible to check all the solutions to an inequality. You can 
check the endpoint and the direction of the inequality symbol.  

   The solutions of Td T − 3 > −6 are given by Td T > −3.  

    Step 1: Check the endpoint.            Step 2: Check the inequality symbol. 
        Substitute –3 for d in                        Substitute a number greater than 

     d – 3 = –6.                                        –3 into Td T − 3 > −6.  

            d – 3 = –6                                                       Td T − 3 >  −6 
       –3 – 3    –6                                                       5 – 3  >  –6 
           –6      –6 V                                                       2    >  –6 V 
 

Addition and Subtraction Properties of Inequality 
WORDS NUMBERS ALGEBRA 

TAddition Property of InequalityT   
You can add the same number to both 
sides of an inequality, and the statement 
will still be true. 

3 8<  
3 82 2+ < +  

  5 10<  

a b<  
a bc c+ < +  

 
TSubtraction Property of InequalityT   
You can subtract the same number from 
both sides of an inequality, and the 
statement will still be true. 

9 12<  
9 25 51− < −  

4 7<  

a b<  
a bc c− < −  

TThese properties are also true for inequalities that use the symbols ,> ,≥  and .≤ T 
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Solving Inequalities by Multiplying or Dividing                            
(for Holt Algebra 1, Lesson 3-3)                                                                        
• Solving inequalities is much like solving equations. But the properties of 

inequality are different when multiplying or dividing by a positive number, 
than when multiplying or dividing by a negative number. 

 

 

 

 

 

 

 

 

 

 

Examples 
MULTIPLYING AND DIVIDING BY POSITIVE AND NEGATIVE NUMBERS 

Solve each inequality and graph the solutions. 

  1.   3x > −27 

3x > −27 
 3        3 
1x > −9 
  x > −9 

Since x is multiplied 
by 3, divide by 3 on  
both sides to undo  
the multiplication.

2.   

   
         3

5
x

≥ −
−

 

(5) 5)( − 3
5
x

≥ −
−

−  

          15x ≤  

Since x is divided 
by −5, multiply both 
sides by −5.  
Change to ≥ .≤

    

 

Properties of Inequality - Multiplication and Division by Positive Numbers 
WORDS NUMBERS ALGEBRA 

Multiplication   
You can multiply both sides of an 
inequality by the same positive number, 
and the statement will still be true. 

7 12<  
( ) ( )123 37 <  
21 36<  

If a and  b< ,0c >
then a  .c cb<

 

Division   
You can divide both sides of an inequality 
by the same positive number, and the 
statement will still be true. 

15 35<  
15
5 5< 35  

3 7<  

If and  a b< ,0c >

then .a
c c

b<  

These properties are also true for inequalities that use the symbols  and ,> ,≥ .≤

Properties of Inequality - Multiplication and Division by Negative Numbers
WORDS NUMBERS ALGEBRA 

Multiplication   
If you multiply both sides of an inequality 
by the same negative number, you must 
reverse the inequality symbol for the 
statement to still be true. 

8 4>  
 ( )       ( )2 248 − −  

       16 8− −  
16 8− < −  

If a and  b> ,0c <

then a  .c cb<
 

Division   
If you divide both sides of an inequality by 
the same negative number, you must 
reverse the inequality symbol for the 
statement to still be true. 

12 4>  

      
− −4
12 4

4  

       − −3 1 
3 1− < −  

If and c  a b> ,0<

then .c c
a b<  

These properties are also true for inequalities that use the symbols >  and , ,≥ .≤



Solving Two-Step and Multi-Step Inequalities                             
(for Holt Algebra 1, Lesson 3-4)                                                                        
• Inequalities with more than one operation require more than one step to 

solve. Use inverse operations to undo the operations in the inequality 
one at a time. 

• Some inequalities may need to be simplified first, as shown in Example 3. 

Examples 
SOLVING MULTI-STEP INEQUALITIES 

Solve each inequality and graph the solutions.  

1.  160 + 4f ≤  500 

    160 + 4f ≤  500  Since 160 is added to 4f, subtract 160 from      
  −160          −160  both sides to undo the addition.           
              4f  340 
          

≤
4f  ≤ 340  Since f is multiplied by 4, divide by 4 on both  

           4        4  sides to undo the multiplication. 
                f  85    ≤

   
 

2.  7 − 2t  21 ≤

            7 − 2t ≤  21  Since 7 is added to −2t, subtract 7 from both  
          −7            −7  sides to undo the addition. 
                −2t ≤  14  
                −2t ≤  14  Since t is multiplied by −2, divide both sides  
     −2      −2  by −2 to undo the multiplication. 
                    t ≥  −7  Change ≤  to  (dividing by a negative). 
 

≥

   
 

3.  −3  + 4 < −5(c − 2 1) 

     −3  + 4 < −5(c − 2 1)  
      −9 + 4 < −5(c − 1) Square 3 on the left side. 
            −5 < −5(c − 1) Simplify the left side. 
         −5 < −5c + 5 Distribute −5 on the right side. 
            −5            −5 Subtract 5 from both sides. 
          −10 < −5c            
          −10 < −5c  Divide both sides by −5. 
           −5     −5  Change < to > (dividing by a negative). 
           2 > c (or c < 2) 
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Relations and Functions                   (for Holt Algebra 1, Lesson 4-2)                    
• A Trelation T is a set of ordered pairs that represents a relationship. For 

example, the TrelationT {(1, 5), (2, 3), (3, 2), (4, 1)} represents the points 
earned for each place at a track meet. A relation can also be shown as a 
table, a graph, or a mapping diagram. 

 

 

 

 

 

 

• The Tdomain T of a relation is the set of first coordinates (or Tx T-values) of the 
ordered pairs. In the example above, the domain is D: {1, 2, 3, 4}. 

• The Trange T of a relation is the set of second coordinates (or Ty T-values) of 
the ordered pairs. In the example above, the range is R: {5, 3, 2, 1}. 

• A relation is a function if it pairs each domain value with exactly one 
range value. The relation shown above is a function. 

Examples 
FINDING DOMAIN AND RANGE AND IDENTIFYING FUNCTIONS 

Give the domain and range of the relation. Then tell whether the  
relation is a function. Explain. 

T1. T TThe domain is all x-values from 1 through 3, inclusive. 

T The range is all y-values from 2 through 4, inclusive. T 

T                                             D: x≤ ≤1 3  and R: x≤ ≤2 4  

T  This relation is a function. Each domain value is paired with exactly one range value. 

2.     TD: {−4, 0, 4}  TTThe domain is all x-values in the table. 

T     TTR: {−4, 0, 4}  TTThe range is all y-values in the table. 

T       TTThis relation is not a function. TThe domain value 0 is paired with both 4 and −4. T 

3.  TD: {7, 9, 12, 15} and R: {−7, −1, 0} 
 
TUse the arrows to determine which domain values  
correspond to each range value. 

T       This relation is not a function. TThe domain value 7 is paired with both −1 and 0. 
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Writing Functions                              (for Holt Algebra 1, Lesson 4-3)                    
• The input of a function is also called the independent variable. 

The output of a function is also called a dependent variable. 
A way to remember these names is that the value of the dependent variable  
depends on, or is a function of, the value of the independent variable. 

• Sometimes functions are written in function notation. If x is the independent  
variable and y is the dependent variable, then function notation for y is f(x), which  
is read “f of x”. For example, the relation y = 5x can be written in function notation  
as f(x) = 5x. 

• The algebraic expression that defines a function is called a function rule.  
 In f(x) = 5x, the function rule is 5x.

• You can evaluate a function by using the function rule.  

Examples 
WRITING FUNCTIONS 

1.  Identify the independent and dependent variables. Write a rule in  
     function notation for each situation. 

 A  A lawyer’s fee is $200 per hour for her services. 

The fee for the lawyer depends on how many hours she works. 
Dependent: fee  Independent: hours 

Let h represent the number of hours the lawyer works. 
The function for the lawyer’s fee is f(h) = 200h. 

 B  The admission fee to a local carnival is $8. Each ride costs $2. 

The total cost depends on the number of rides ridden. 
Dependent: total cost Independent: number of rides 

Let r represent the number of rides ridden. 
The function for the total cost is f(r) = 2r + 8. 

 
EVALUATING FUNCTIONS 

2.  Evaluate each function for the given input value. 

A  For f(x) = 2x + 10, find  
     f(x) when x = 6. 

      f(x) = 2x + 10 
      f(6) = 2(6) + 10     Substitute 6 for x. 
            = 12 + 10       Simplify. 
            = 22 

B  For g(t) = 1
2

t − 3, find 

      g(t) when t = 12. 

      g(t) = 1
2

t − 3 

   g(12) = −
1
2

(12) 3    Substitute 12 for t. 

            = 6 – 3            Simplify. 
            = 3
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