USING CALCULUS TO GRAPH  FUNCTIONS

We can use all the ideas we have discussed in terms of  the intervals where a function is increasing and decreasing, concavity, asymptotes, and the other topics we have examined to graph functions.  




            DEFINITIONS

Rational Function: A Rational Function is of the form 
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Example of a Rational Function:    
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A polynomial  function is a function of the form 
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, where 
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are real numbers and n is a non negative integer i.e. n =0,1,2,3, …   The degree of a polynomial function is n.

Example of a of Polynomial Function: 
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Polynomial functions have graphs that are continuous (informally, this means the graph has no gaps, no holes, and  can be drawn without lifting your pencil from the paper)  as well as smooth (the graph has no sharp corners and no cusps)

The domain of a polynomial function is all real numbers 
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A function is periodic if f(x+p) = f(x), where p>0.

   GUIDELINES TO GRAPH  RATIONAL FUNCTIONS

(1)  Find and graph  the y –intercept  [ Set 
[image: image10.wmf]0

x

=

 , solve for 
[image: image11.wmf]y

: form 
[image: image12.wmf](

)

0,

b

]  and the x – intercept(s)  [ Set 
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 in the numerator: form  
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. ] Also, check for symmetry about the origin (0,0), an odd function and about the y-axis,  an even function. As needed, check if the function is periodic. 

 (2)  Find and graph the  vertical asymptotes (VA) in the form x = a, the  horizontal asymptotes (HA) in the form y = b, and the oblique (slant)  asymptotes ,  if any, (SA) in the form

 y = mx + b as dashed lines.                                                

 (3)  Factor the numerator and denominator and find the domain of the rational function in interval notation.

(4)  Find  and graph points  to the left, in between, and to the right of each VA.  Also, find and graph the points, if any, at which the graph of the rational function intersects the horizontal or slant asymptotes.  To do this, set the rational function equal to the asymptote. 

(5)  Use the points and the asymptotes to graph the rational function. 

(6)   Find and graph more points in the form (x,y)  as  needed to refine the shape of the graph.

Usually, simply by looking at the graph, you can find the intervals where it is increasing and decreasing, the points that correspond to the relative (local) extrema, and  the intervals where it is concave up  and concave down.  Many rational functions do not have inflection points since they are not continuous.  
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Examples:   

 (A)  Graph            
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 (B )  Graph            
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(C)  Graph            
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(D)  Graph     
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(E)  Graph     
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GUIDELINES TO GRAPH  POLYNOMIAL FUNCTIONS AND OTHER NON RATIONAL FUNCTIONS : 

 (Some of these steps may be omitted or modified, as needed.) 

(1)  Find the domain of the function in interval notation.  The domain of a polynomial function is all real numbers 
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  For other functions, we need to put a restriction on the x-values, such as functions involving square roots.  

(2) Find and graph  the y –intercept  [ Set 
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: form 
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]  and the x – intercept(s)  [ Set 
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. ]  Sometimes we cannot find the x – intercepts by conventional means; if this is the case, omit this step.

(3) Check for symmetry about the origin (0,0), an odd function and about the y-axis,  an even function.  Also check if the function is periodic.  A function is periodic if f(x+p) = f(x), where p>0.

(4)  Determine the end behavior of the graph.  

(5) Find and graph the  vertical asymptotes (VA) in the form x = a, the  horizontal asymptotes (HA) in the form y = b, and the oblique (slant)  asymptotes ,  if any, (SA) in the form   y = mx + b as dashed lines.

Polynomial functions will not have asymptotes.

 (6)  Determine the intervals where the function  is increasing and decreasing.   Also find  and graph the points (x,y) that correspond to  the relative (local) maximum and relative (local) minimum.                                                

(7)  Determine the intervals where the function  is concave up and concave down .   Also find  and graph the inflection points (x,y), if any.

(8) Use the above information to sketch the graph of the function.  Find more points in the form (x,y)  as needed to refine the shape of the graph.

Examples: 

 (F)  Graph  
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(G)  Graph   
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(H)  Graph  
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(I)  Graph
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(J)  Graph
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(K)  Graph
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