	Functions and Graphs








Review of Prerequisites:





1.	The function concept





A function is a correspondence between two sets in which each element of the first (or domain) set is paired with exactly one element of the second (or range) set. 








2.	Cartesian coordinate system





The Cartesian coordinate system, made prominent by René Descartes in the early seventeenth century, is a system for graphing and naming points in the plane using ordered pairs of numbers. 





3.	The graph of an equation





The graph of an equation in two variables is the set of all points in the plane corresponding to ordered pairs of numbers which are solutions of the equation.





4.	The graph of a function





The graph of a function  f   is the set of all points in the plane corresponding to 


{(x,y) : y = f(x)}.





5.	Polynomial





A monomial is the product of a constant factor and one or more variable factors with whole number exponents. A polynomial is the sum of finitely many monomials.








Objectives:





1.	To develop an understanding of the function concept


2.	To develop an understanding of a polynomial as a function


3.	To discover equations for horizontal and vertical lines


4.	To develop an understanding of the graphical representation of a function given in algebraic form








Materials List:





1.	TI82 calculator


2.	X(Plore) software and IBM-compatible computer


�
Activity 1:








1.	Let  S = {1,2,3,4,5,6}, and  T = {(x,y) :  x and y belong to S, and  x  is a factor of  y }.  List all ordered pairs that belong to T.





T = {                                                                                                                        }











Graph the ordered pairs that belong to T.





	�





If you are told that the particular ordered pair  (2,y)  is an element of T, can you identify the value of y?  Why or why not?























Does  T  describe a function?  Why or Why not?

















�



2.	Let  S = {1,2,3,4,5,6}, and  W = {(x,y) : x  belongs to  S  and  y = x2 + 2x + 4 }.  List the ordered pairs that belong to  W.





W = {                                                                                                   }.











Graph the ordered pairs which belong to  W .





	�

















If you are told that  (2,y)  is an element of W, can you identify the value of y?  Why or why not?























Does  W  describe a function?  Why or Why not?




















�



Activity 2:


Consider the polynomial functions  f(x) = x + 1, g(x) = x2 + 1, and h(x) = x3 + 1.


1.	For each of the functions above, complete the given tables of values.  


   x�
 f(x)�
   x�
  g(x)�
   x�
  h(x)�
�



  -2�



�



  -2�



�



  -2�



�
�



  -1�



�



  -1�



�



  -1�



�
�



   0�



�



   0�



�



   0�



�
�



   1�



�



   1�



�



   1�



�
�



   2�



�



   2�



�



   2�



�
�
2.	Graph the ordered pairs (x, f(x)) listed in the preceding table on the coordinate axes below.  The graph of these points may be referred to as a scatter plot. Do not connect the points! Repeat for the functions  g  and  h.


      f								g						��


�h


3.	Graph the ordered pairs listed in the table in (1) for the function  f  on your TI82 calculator by entering the x-values and the y-values in lists L1 and L2 respectively, and doing a scatter plot of the paired lists. To do this, first clear the contents of the lists L1 and L2 by pressing STAT, 4:ClrList 2nd L1, ENTER, STAT, 4:ClrList 2nd L2, ENTER. Next enter the values of  x  into the list  L1  and the values of  y  into the list  L2  by pressing  STAT, 1:Edit, and entering the values (use the right arrow key to move to L2 after you enter the values in L1).





Next, press 2nd STAT PLOT. Turn all plots off by pressing 4:PlotsOff, ENTER. Press  2nd STAT PLOT, 1: Plot1, On, select the first type (scatter plot), Xlist: L1, Ylist: L2, Mark +.  Press GRAPH to construct the scatter plot. If the RANGE is not suitable (and it probably isn't), press ZOOM and select ZOOMSTAT to have the calculator pick a suitable window.





4.	Using your calculator and Quick Reference guide, extend the tables in (1) as indicated below.











   x�



 f(x)�



   x�



g(x)�



   x�



 h(x)�
�



  -2�



�



  -2�



�



  -2�



�
�



-1.5�



�



-1.5�



�



-1.5�



�
�



  -1�



�



  -1�



�



  -1�



�
�



-0.5�



�



-0.5�



�



-0.5�



�
�



   0�



�



   0�



�



   0�



�
�



 0.5�



�



 0.5�



�



 0.5�



�
�



   1�



�



   1�



�



   1�



�
�



 1.5�



�



 1.5�



�



 1.5�



�
�



   2�



�



   2�



�



   2�



�
�






5.	Use the software program X(Plore) to extend the tables in (1) as indicated on the next page.  To do this, enter each of the lines listed in the Input window. Remember to press Enter after typing each line. The first line defines the function  f ; the second line places the numbers between  -2 and  2  that are spaced  0.5  units apart into a list named  x ; the third places the corresponding values of  f  into a list named  y. The last three lines define the range on each of the axes, label the axes, and plot the ordered pairs generated by pairing corresponding members of the two lists  x  and  y.











 


�
ÚÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄX(PLORE) � Prentice Hall 1993ÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄ¿


³F1 Help     F3 Mark Text    F5/F6 Output           F7 Save   F9  Last Graph   ³


³F2 Printer  F4 Insert Text  Ctrl�Q  Quit           F8 Load   F10 Subroutines  ³


³Insert      Radian          Ctrl�Enter  InsLine   sF8 Dir   sF10 Clear All    ³


ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄInputÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÄOutputÄÄÄÄÄÄÄÄÄÄÄÄ´


³f(x)=x+1                                        ³ANS = 0                      ³


³x=list(x,x=�2,2,.5)                             ³                             ³


³y=f(x)                                          ³                             ³


³window(�2,2,�5,5)                               ³                             ³


³axis(.5,1,1,1)                                  ³                             ³


³plot(x,y)                                       ³                             ³


³                                                ³                             ³


ÃÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄLast ResultÄÄÄÄÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÂÄMemory AvailableÄ´


³ Calculator cleared                                        ³     245112       ³


ÀÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄÄLast Graph in Memory





Edit the above lines and construct similar plots for  g  and  h. Describe the graphs of each function by comparing them with those you drew earlier.





























6.	Using X(Plore), generate a table of values for each function which contains all values of  x spaced  0.1 unit  apart between  -2 and 2 inclusive. Do this by editing the appropriate lines indicated in question (5).





Graph the points in each table as in the preceding part. Compare the graphs with the earlier ones. If you continued to increase the number of points in each table, what would be the effect on the graphs? 





























Describe what the graphs would look like if you were able to plot all possible ordered pairs.





�



Activity 3:





1.	Determine the graph of {(2,y) : y is a real number} by first graphing 21 points in the set, then by graphing 101 points. Choose values of y between -5 and 5. To do this quickly, use X(Plore) and enter





window(-5,5,-5,5)


axis(1,1,1,1)


x=list(2,k=-5,5,0.5)	Change the  0.5  to 0.1  for 101 points.


y=list(y,y=-5,5,0.5)	Change the  0.5  to 0.1  for 101 points.


plot(x,y) .





a.	If you were to graph all possible ordered pairs, what would the graph be?
































b.	What would have to be true in order for an ordered pair (x,y) to belong to this set of points?

















c.	Write an equation for which the given set is the set of solutions.

















2.	Repeat (1) for {(-3,y) : y is a real number}.





a.	If you were to graph all possible ordered pairs, what would the graph be?























b.	What would have to be true in order for an ordered pair (x,y) to belong to this set of points?























c.	Write an equation for which the given set is the set of solutions.























3.	Repeat (1) for {(x,2) : x is a real number}, choosing values of  x  between -5 and 5 and making appropriate modifications to the commands that you enter into X(Plore).





a.	If you were to graph all possible ordered pairs, what would the graph be?























b.	What would have to be true in order for an ordered pair (x,y) to belong to this set of points?























c.	Write an equation for which the given set is the set of solutions.





























4.	Describe the points belonging to the vertical line crossing the  x-axis  at the coordinate 3. Write an equation for this line.






































5.	Describe the points belonging to the horizontal line crossing the  y-axis  at the coordinate  3. Write an equation for this line.
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