Math 109   Class 17     10/30/07 …     
Polynomial Functions
A polynomial function has the following form

f(x) = anxn + an-1xn-1 + an-2xn-2 + …  +a1x + a0
All linear functions and all quadratics function are polynomial functions.  That is since both can be written

in the above form.

f(x) = ax +b              [general linear function]

f(x) = ax2 + bx +c     [general quadratic function]  
Other examples  

Examples:   f(x) = -x3       f(x) = 2x6 - 3x3 + 5x + 8  

In this section we explore the characteristics of the graphs of polynomial functions.

We begin the graphs of graphs of  f(x) = axn for different values of a and n.
Try some using a graphing calculator. [Start with a=1  and different values of n.  Then try a= -1 and different values of n.  Then try different values of a. ]
Graphing Calculator
What did you observe?

Graphs of  f(x) = axn
If the exponent n is even, then the graph of f(x) = axn is cup-shaped with the bottom of the cup at the origin and the 

y-axis through the middle; it opens upward when a>0 and downward when a<0.

If the exponent n is odd, then the graph of f(x) = axn moves upward from the left to right when a>0 and downward when  a<0, with a single bend at the origin.

Properties of Polynomial Graphs
Look at the following examples or see page 170 in the text.
f(x) = x4 - 3x3 + 5x + 1

f(x) = x5 - 3x3 + 5x + 1  
f(x) = x5 - 3x4 + 5x + 1  
(and more)
Graphing Calculator
  Some observations after seeing possible shapes of the graphs:
1. The total number of peaks and valleys on the graph of a  polynomial function of degree n is at most n-1.

2. The number of x-intercepts of the graph of a polynomial function of degree n is at most n.

3. The graph of a polynomial function is a smooth, unbroken curve that extends forever to the left and right.  When (x( is large [x is far to the left or far to the right of 0], the graph resembles the graph of the highest degree term and moves sharply away from the x axis if that degree is 2 or larger.

Graphing Techniques

Finding the exact peaks and valleys and getting constructing accurate graphs of polynomials [without a computer or graphing calculator] requires calculus. The text describes one method that can give a fairly good graph, but it only applies to a special situation.  An example is on the next page.

How can we graph f(x) = (x+1)(x-1)(x-4)?
Do the standard technique for solving inequalities involving this function and find where the function is above and below the x-axis.  Plot some intermediate points and get a graph.  [Do this in class.]


[image: image1.emf]f(x)=(x+1)(x-1)(x-4)
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