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MODELING 5 _7p Exploring Ilteration J

w Materials:

Each result of the iteration process is called an literate. To iterate a function f(x],
begin with a starting value xg, find f{xy), and call the result x;. Then find f(x,),
and call the result x,. Find f(x,) and call the result x5, and so on.

i grid paper

An Extension
of Lesson 8-7

Acﬁvil'y 1 Find the first three iterates, x,, x,, and x5, of the function f(x) = %x + 5 for
an initial value of x5 = 2.

Step 1 To obtain the first iterate, find the value of Step 2 To obtain the second iterate x,, substitute

the function for x5 = 2. the function value for the first iterate, x;, for x.
fixo) = f(2) fix;) = #6)
=2(2) +50r6 So,x; = 6. = 2(6) + 50r8 So, x, = 8.

......................................................................................................................

Step 3 Now find the third iterate, x5, by substituting x, for x.
flxy) = £(8)

=3(8) +50r9 So,x3=29.

Therefore, the first three iterates for the function fix) = -%x + 5 for an initial
value of xy = 2 are 6, 8, 9.

......................................................................................................................

Graphing the iterations of a function can help us understand the process of
iteration better. Follow these steps.

 Graph a function g(x) and the line f(x) = x on the coordinate plane.
* Choose an initial value, x,, and locate the point (xg, 0).

* Draw a vertical line from (x,, O) to the graph of g(x). This will be the
segment from the point (xg, 0) fo (x, glxo))-

* Now draw a horizontal segment from this point to the graph of the line

f(x) = x. This will be the segment from (xg, glxg)) to (glxg), glxo))-

* Repeat the process for many iterations.

This process is called ‘graphical iteration.

You can think of the line f(x}) = x as a mirror that reflects each function value to
become the input for the next iteration of the function. The points at which the
graph of the function g(x) intersects the graph of the line fix)= x are called
q If you try to iterate the initial value that corresponds to the x-coordinate of
a fixed point, the iterates will all be the same.
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(Glencoe McGraw-Hill, 527)

Appendix C

The Modeling Mathematics exercise below, from the Glencoe-McGraw-Hill book, illustrates the following ideas in the Algebra Standard:

· Identify essential quantitative relationships in a situation and determine the class or classes of functions that might model the relationships.

· Use symbolic expressions, including iterative and recursive forms, to represent relationships arising from various contexts. 

· Draw reasonable conclusions about a situation being modeled.
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Activity 2 Perform graphical iteration on the function g(x) = 4x for the first three iterates
if the initial value is x, = 0.25. Which of the four types of paths does the iteration take?

Step 2 Start at the point (0.25, 0) and draw a
vertical line to the graph of g(x) = 4x. From that
point, draw a horizontal line to the graph of

f(x) = x.

Step 1 To do the graphical iteration, first graph the
functions f(x) = x and g(x) = 4x.

Step 3 Repeat the process from the point on
f(x) = x. Then repeat again.

The path of the iterations staircases out.

...........................................................

Model Find the first three iterates of each function using the given initial value. If
necessary, round your answers to the nearest hundredth.

1. g{x) = 5x; xg = 0.2
3. glx) =3 —0.4x; x5 = —4

2. gix) = —2x+ 1, x5g=-0.5
4. glx) = 3x — 0.5x%; xy = 1

Draw Graph each function and the function f(x) = x on the same set of axes. Then

draw the graphical iteration for x,

= 1. State the slope of the linear function

and tell what type of path the graphical iteration forms.

5. glx) = 4x+ 12
7. gl =—-2x—-3
9. glx) = -l;x+ 1

6. gl = 3x + 2
8. glx) =5x—-7
10. g[x) = —3x + 4

Write 11. Write a paragraph explaining the relationship between the slope of a linear function and
the type of path that the graphical iteration forms.

12. What type of path do you think is formed when you perform the graphical iteration on the
function f(x) = 5x — x2? How does it compare to the iteration of linear functions?
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