LESSON 1: RATIONAL FUNCTIONS

A rational function is the quotient of two polynomials in which the denominator cannot be equal to zero.  
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where p(x) and q(x) are polynomials and q(x) is not equal to zero.

Rational functions contain a variable in the denominator.  Since a denominator cannot equal zero, the domain for the function is restricted.  This creates breaks in the graphs.

Rational functions have specific characteristics:

· Discontinuities – caused by zeros in the denominator

· Vertical asymptote – occurs when the denominator only becomes equal to zero.  The graph can never cross a vertical asymptote, and goes to positive or negative infinity as the asymptote is approached.

· Point or removable discontinuity – occurs when the denominator and numerator equal zero.  The graph has a hole in it at the value of x where this occurs.
· Horizontal asymptote – determined by the powers of the leading terms of the numerator and denominator.  
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· m < n, horizontal asymptote is 
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· m = n, horizontal asymptote is 
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· m > n, oblique or slanted asymptote

· A horizontal asymptote is not a discontinuity, therefore the graph can cross it.  A horizontal asymptote describes the long run behavior of the rational function.  
The parent function of rational functions is 
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.  Find the vertical asymptote, removable discontinuities (if any), and the horizontal asymptote.  Graph the parent function and label all characteristics.
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Examples: Find the vertical asymptote, removable discontinuities (if any), and the horizontal asymptote.  Graph the function and label all characteristics.
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Some rational functions can be sketch graphed using transformations of the parent function, 
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, when written in the form:  
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· The function reflects in the x-axis if a is negative.

· The vertex shifts vertically k units.

· If k is positive, it shifts up.

· If k is negative it shifts down.

· The vertex shifts horizontally h units.

· If h is positive, it shifts left.

· If k is negative it shifts right.

· The graph stretches or compresses by a factor of 
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· If the 
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, the graph stretches vertically.

· If 
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, the graph compresses vertically.

Examples: Use transformations of the parent function to graph the given function.  Include a graph of the parent function on the coordinate plane.
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PRACTICE PROBLEMS

RATIONAL FUNCTIONS

Find the vertical asymptote, removable discontinuities (if any), and the horizontal asymptote.  Graph the function and label all characteristics.
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Use transformations of the parent function to graph the given function.  Include a graph of the parent function on the coordinate plane.
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