Forester Problem Two – A Solution Using Web Plots
John F. Mahoney

Problem: According to a newspaper report, the trees in a certain land area are being cut at a rate of 15% per year. The lumber company claims that it replants 2000 trees every year in this area. Discuss the future tree production of this land area if this plan continues.
Solution: This problem can be modeled by a web plot on a TI-83 or TI-84+ calculator. 
	Switch the calculator to Sequence mode
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	Go to Format and choose Web
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	Since 15% of the trees are cut each year and 2000 are planted, this situation can be modeled recursively as
u(n) = 0.85(u(n-1) + 2000.  This is entered in the calculator, using a starting population of 5000 trees, as shown:
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	Creating a table helps set the graphing window:
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	I chose these settings for the window
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	Graphing the sequence using the web format produces two lines.  One line is y = x.  The other line is y = .85x + 2000.
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	Pressing Trace and then using the right arrow starts the web diagram. Notice that when x, the initial number of trees, is 5000 the next year there will be 6250 trees.
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	Pressing the right arrow an additional two times gives us the diagram on the right.   The horizontal segment is drawn from the point (5000, 6250) to point (6250, 6250) on the line y = x.  From that point, a vertical segment is drawn to the point (6250, 7312.5).  Web diagrams work this way.  Each “y” value becomes the next “x” value.  The use of the line y = x enables this to happen.  
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	Press the right arrow about ten more times to get: and you can see that this values of x and y will get closer to the point where the two lines intersect.  You can also observe that this would have worked for other starting values besides 5000.   
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	What happens if a large value, say 19500, is used for the initial population of trees?
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	As the graph at the right indicates, this graph shows that the population of trees will get smaller – approaching the point where the two lines intersect.  Where is this point?  It is the intersection of the graphs of y = x and y = .85x + 2000.  
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	This system can be solved by substitution to get 0.15x = 2000 or x = 13333.  The web plot gives a convincing way to show that the population of trees will eventually stabilize at the same number of trees – independent of the initial population.


