
Math 1015 - Section R.2		Real Numbers 


In this section, we will use properties of real numbers and simplify and evaluate numeric and algebraic expressions.  An algebraic expression consists of one or more terms that include variables, constants and operating symbols such as + or -. Throughout this section, the variables used represent real numbers.

Objective 1: Properties of Real Numbers

We know that order does not matter when adding real numbers. For example, we know that 
.
This property is called the commutative property of addition. 

We also know that order does not matter when multiplying real numbers. For example, we know that
.
This property is called the commutative property of multiplication. 

Commutative Properties: If a and b are real numbers, then
	Addition
	

	Multiplication
	



Now let’s look at grouping numbers. Consider the expression . We know that when we add three numbers, the way in which they are grouped does not change the sum. Two ways of finding the sum are shown below.




The fact that  illustrates the associative property of addition.

The same is true for multiplication. For example, . This is the associative property of multiplication.

Associative Properties: If a, b, and c are real numbers, then
	Addition
	

	Multiplication
	






The distributive property of multiplication over addition allows us to write a product as a sum or a sum as a product. Consider the expression . We could evaluate the expression as follows:
,
or we could distribute the  to each term in the parentheses as shown below. The resulting expression is equivalent to the original expression and evaluates to . This is an example of the distributive property.
[image: ]

Distributive Property of Multiplication Over Addition: If a, b, and c are real numbers, then









Objective 2:  Using Exponential Notation

An exponent is a shorthand notation for repeated factors. For example, 2⋅2⋅2⋅2⋅2 can be written as 25. The expression 25 is called an exponential expression. The base of this expression is 2, and the exponent is 5.
If 𝑥 is a real number and 𝑛 is a positive integer, then 𝑥𝑛 is the product of 𝑛 factors of 𝑥.
[image: x^n is equal to x times x times x...times x. There are n factors of x. ]











Objective 3:  Using Order of Operations to Simplify Numeric and Algebraic Expressions

Mathematicians have agreed on a set order of operations, which determines the priority in which operations should be performed. 

When simplifying and evaluating expressions, the correct of or operations is as follows:

1. Parentheses (or other grouping symbols)
 Evaluate operations within parentheses (or other grouping symbols) first, starting with the innermost set and working out.

2. Exponents 
Work from left to right evaluating any exponential expressions as they occur.

3. Multiplication and Division 
Work from left to right and perform any multiplication or division operations as they occur.

4. Addition and subtraction 
Work from left to right and perform any addition or subtraction operations as they occur.



When simplifying algebraic expressions, we must remove all grouping symbols and combine 
like terms. Like terms are two or more terms consisting of the same variable (or variables) raised 
to the same power. For example,  and are like terms because each term contains the 
same variable, , raised to the same power, 2.
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