Objectives:


Using the Christmas Trees aplet, the student will investigate some interesting graphs which create Christmas tree style plots.  Included in the list is one function which is semi-fractal in its behaviour, in that it shows infinite detail around x = 0.





Functionality:





When the student presses   START  , the aplet note is shown.  As stated in the   NOTE   view, this aplet is intended for use as an enrichment activity.





The text of the note is…





This aplet is intended purely for fun! Press [VIEWS] to see the menu.





The aplet contains four paired equations which produce Christmas style trees when graphed.  





1.  Can you produce your own competing design?





2.  The final tree has the interesting property that it is infinitely detailed!! Try zooming in on the area around x=0 (be SURE to include x=0 in the zoom).  You will find that no matter how far you zoom in, the tree will simply show more detail.  Why does it do it, and can you find any similar functions?











Pressing   VIEWS   shows the menu on the right.








The four options   Tree 1   to   Tree 4   produce the trees shown on the right above the menu.





The interesting thing about    Tree 4    is that, due to the influence of the 10/X term, the tree becomes more and more detailed as the user zooms in on the immediate region near  x = 0+.  Shown immediately right is the result of zooming in on the interval  � EMBED Equation.2  ���.
































The true nature of the function can be seen more clearly if the    Connect?   option is used to switch off the calculator’s normal tendency to “join the dots”.  Shown right is the graph of  Tree 1, drawn disconnected.





The second graph shows the same view as the previous zoom done on Tree 4, but this time not connected.
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Additional Exploration:





As stated in the aplet note, a great deal of enrichment can be gained by exploring similar functions.  It is worth noting the similarity between the equations of Trees 2 and 3.  The student may find it interesting to pursue other modifiers to the shape than just x and x2.  





If the INT function is being investigated then a much better picture of the true nature of the function can be obtained by drawing the graphs without connection.
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Ideas can be applied to:			


	Mathematics enrichment					





Programs associated with this aplet:


.CH.S,   .CH.T1,   .CH.T2,   .CH.T3,   .CH.T4,   .CH.CO





Aplet & documentation copyright ©1997, C. Croft, Applications in Mathematics.
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