College Algebra – Sec. 1.3 – 8/21/09

Iterations

When a composition consists of a function and itself, the result is referred to as an iteration.  (Think compound interest)
Example 1:  Find the first three iterates (f1, f2, and f3) for the function 

f(x) = 3x + 2 when f0 = 4.

First iterate:

f1 = f(f0) 

= 3(4) + 2 = 12 + 2 = 14
Second iterate:
f2 = f(f1) 

= 3(14) + 2 = 42 + 2 = 44

Third iterate:

f3 = f(f2) 

= 3(44) + 2 = 132 + 2 = 134
Predictions

Example 2:  American farmers produce enough food and fiber to meet the needs of our nation and to export huge quantities to countries around the world.  In 1900, the percent of American workers who were farmers was 37.5%.  In 2000, that percent had dropped to 2.5%.  

Problem:  Predict the % of workers who were farmers in 1975.

In order to solve this problem, we need to look at the data given.  Each piece of data has two parts – date and percent – so we can treat them as ordered pairs and plot them on a coordinate graph.

In geometry, we learned that two points determine a unique line.

If we assume that the percentage of workers who were farmers fell at a constant rate over the given time period, then we can solve the problem using a linear equation model.

Linear Equations

A linear equation has the form Ax + By + C = 0,
where the quantities A and B cannot both equal 0.

This is known as the standard form for the equation of a line.

The graph of a linear equation is a line.  To graph a line, you must know (or be able to calculate) the coordinates of at least two points which lie on the line.  Any values of x and y that make the equation true will serve as coordinates of a point which lies on the given line.

When an equation is given in standard form, the two easiest points to identify are the intercepts of the line … the points(s) where the graph crosses either the x-axis or the y-axis.

The x-intercept is the point where the given line intersects the x-axis.  Remember that the x-axis is a horizontal line – thus every point on the

x-axis has the same y-coordinate.  In this case, the ordinate equals 0.

To find the x-intercept for a linear equation written in standard form, set its y-value = 0 and solve for x …

  
Ax + B(0) + C = 0  (  Ax + 0 + C = 0  (  Ax = – C  (  x = – 
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The line must pass thru the point 
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The y-intercept is the point where the given line intersects the y-axis.  Remember that the y-axis is a vertical line – thus every point on the

y-axis has the same x-coordinate.  In this case, the abscissa equals 0.

To find the y-intercept for a linear equation written in standard form, set its x-value = 0 and solve for y …

  
A(0) + By + C = 0  (  0 + By + C = 0  (  By = – C  (  y = – 
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The line must pass thru the point 
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Example 3:  Identify the x-intercept and y-intercept for each equation.

a)  2x + 3y – 12 = 0



b)  3x – 4y + 36 = 0



x-int


2x + 3(0) – 12 = 0



3x – 4(0) + 36 = 0

y = 0

2x = 12   (  x = 6



3x = –36    (   x = –12 




(6, 0)





(–12, 0)

y-int


2(0) + 3y – 12 = 0



3(0) – 4y + 36 = 0

x = 0

3y = 12   (   y = 4



–4y = 36   (   y = –9




(0, 4)





(–9, 0)

Slope of a Line

The graphs of different lines rise and fall at different angles, or slopes, as the lines move from left to right across the page.  

The slope of a line (represented by a lower-case “m”) is often equated with the phrase “rise over run”, where the rise represents the vertical change and run refers to the horizontal change between two points on the line.  Algebraically, we calculate slope using the coordinates of two points on the line.  

The slope of a line equals the ratio of the difference between the ordinates (y-coordinates) for two points that lie on the line divided by the difference in the abscissas (x-coordinates) for the same 2 points.

Slope of a line =  change (or difference) in y-coordinates  or   y1 – y2



     change (or difference) in x-coordinates         x1 – x2




where (x1, x2) and (y1, y2) are any two points on the line

Example 4:  Calculate the slope for a line passing thru the given points


a)  (1, 3) and (4, 8)



b)  (3, 2) and (1, 7)
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[image: image8.wmf]1

3

7

2

-

-

 = 
[image: image9.wmf]2

5

-

 = 
[image: image10.wmf]2

5

-


A second form for the equation of a line combines the concepts of slope and intercept, known as the Point/Slope Form:
Point/Slope Form     y = mx + b




     where m is the slope of the line and





     b is the ordinate of the y-intercept
The slope of a line can be placed into one of four categories: 

positive, negative, zero, or undefined.

Question:  Describe a fraction with the given value.  Then describe 

   the “direction” of a line with that type of slope.

Describe a fraction with a positive value

The numerator and the denominator have the same sign … 

… both are positive or both are negative

When the slope of a line is positive, the difference in the y-coordinates and the difference in the x-coordinates will both 

be positive or both be negative.  Thus as you move from one point to the next, you move up and to the right (both positive) 

or down and to the right (both negative).  In either case, the 

graph of the line will rise as you move from left to right.

Describe a fraction with a negative value

The numerator and the denominator have different signs … 

… on must be positive and one must be negative

When the slope of a line is negative, then the difference in the 

y-coordinates and the difference in the x-coordinates will be different.  Thus as you move from one point to the next, you 

move up (difference in y-coordinates is positive) and to the left (difference in x-coordinates is negative) or you move down (difference in y-coordinates is negative) and to the right (difference in x-coordinates is positive).  In either case, the 

graph of the line will fall as you move from left to right. 

Describe a fraction which equals zero



The numerator must equal zero; the denominator is not zero

If the slope of a line is 0, then the numerator of the ratio must 

be 0.  That means the difference in the y-coordinates must be 0.  In order for the difference of two numbers to be 0, the two numbers must equal each other.  Thus, the y-coordinates for all points on the line would be the same, making it a horizontal line.

Describe a fraction which is undefined



The denominator must equal zero; the numerator is not zero

Finally, if the slope of the line is undefined, then the denominator of the ratio must be 0.  That means the difference in the x-coordinates must be 0.  Thus the x-coordinates for all points on the line would be the same, making it a vertical line.

Example 5:  Identify the slope of each line and then determine 

whether the lines rises or falls, is horizontal or vertical.

1)  y = 3x + 2





2)  4x + 3y + 6 = 0


Slope/intercept form



Standard form


( m = 3






(  m = –6 / 3 = –2  


Slope is positive ( line rises
       Slope is negative ( line falls

3)  passes thru (4, 1) and (4, 5)

4)  passes thru (4, 1) and (5, 1)
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Slope is undefined ( vertical line
Slope = 0 ( horizontal

Note that 3 of 4 types of lines always represent a function.

Which type of line does not represent a function?












Vertical Lines

A linear function is defined as f(x) = mx + b, 

where m and b are real numbers.

Values of a function for which f(x) = 0 are called zeros of the function.  Note that the zero of a linear function is the same as the x-intercept of the graph of the line that represent the function.

What type of line does not have an x-intercept? 












Horizontal Lines

What is the slope for a line of this type?











No change in x ( m = 0

If the graph of an equation is a horizontal line, then the graph has no intercepts and the function has no zeros … called a constant function.  

Example 6:  Find the zero(s) for each function.

1)  y = 5x – 15 



2)  y = 12




Find x-int … let y = 0


y = # ( horizontal line




0 = 5x – 15




no zeros



5x = 15  (  x = 3
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