
Math 1015 – R.8	Rational Expressions

Objective 1:  Simplifying Rational Expressions

A rational expression is an expression that can be written as the quotient  of two polynomials  and  as long as  is not . The following are some examples of rational expressions.
	
	
	




Recall that a fraction is in simplest form if the numerator and denominator have no common factors other than  or . The same is true for a rational expression. To simplify a rational expression means to write the expression so that the numerator and denominator have no common factors other than  or .


To simplify a rational expression, first completely factor the numerator and denominator. Then, divide out factors common to the numerator and denominator. 

Fundamental Principle of Rational Expressions:
For any rational expression  and any polynomial , where ,

since  is equal to .

For now, we assume that variables in a rational expression do not represent values that make the denominator .

	
Objective 2:  Multiplying and Dividing Rational Expressions

We multiply rational expressions similarly to the way we multiply rational numbers.
If  and  are rational expressions, then .











We divide two rational expressions in exactly the same manner in which we divide two rational  
numbers. Recall that if  and  are rational numbers such that b, c, and d are nonzero, then
 .  The rational numbers  and  are called reciprocals. 
We follow this same pattern when dividing two rational expressions. To find the quotient of two rational expressions, we find the product of the first expression times the reciprocal of the second rational expression.  

Thus, if  and  are rational expressions, then
.




Objective 3:  Adding and Subtracting Rational Expressions

Recall that in order to add or subtract rational numbers, we must first rewrite both numbers in 
a different form using a common denominator. Once both rational numbers have a common 
denominator, we add or subtract the numerators, writing the result above the common 
denominator.

We add and subtract rational expressions in much the same way. We start by determining the 
least common denominator (LCD). The LCD is the smallest algebraic expression divisible by all 
denominators.




Objective 4:  Simplifying Complex Rational Expressions

A complex rational expression (also called a complex fraction) is a fraction that contains a 
rational expression in the numerator and/or the denominator. The following are examples of 
complex rational expressions:

  and 

A complex rational expression (also called a complex fraction) is a fraction that contains a 
rational expression in the numerator and/or the denominator

Method 1: Steps for Simplifying a Complex Rational Expression:

Step 1: Simplify the rational expression in the numerator.
Step 2: Simplify the rational expression in the denominator.
Step 3:  Divide the expression in the numerator by the expression in the denominator by multiplying the expression in the numerator by the reciprocal of the expression in the 
denominator. 
Step 4: Simplify if possible.









Method 2: Steps for Simplifying a Complex Rational Expression:

Step 1: Determine the overall LCD.
Step 2:  Multiply the numerator and denominator of the 
complex rational expression by the overall LCD.
Step 3: Simplify
