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NCSSM Winter Meeting

Teaching Contemporary Math

2/12-13/05

Tom Walters

twalters314@earthlink.net
A closed form solution to the general problem for any p and q:

[image: image13.wmf]  

a

1

=

1

,

 

a

2

=

1

,


[image: image7.wmf]  

s

=

a

1

+

a

2

+

a

3

+

...

s

=

1

+

1

+

pa

1

+

qa

2

+

pa

2

+

qa

3

+

pa

3

+

qa

4

+

...

s

=

2

+

p

(

a

1

+

a

2

+

a

3

+

...)

+

q

(

a

2

+

a

3

+

a

4

+

...)

s

=

2

+

p

(

s

)

                        

+

q

(

s

-

a

1

)

s

=

2

+

ps

+

qs

-

qa

1

s

-

ps

-

qs

=

2

-

q

s

=

2

-

q

1

-

(

p

+

q

)


Some observations/suggestions for further investigation:

1.  Are there other values of p and q which yield a sum of 4 as was the case in the original problem?

2.  What happens when we fix either p or q and then let the other one vary.  Try p=.5 and solve for s.  What is the form of the graph of the resulting equation?

3.  Now let q be fixed and repeat the experiment.  The two results suggest an alternate way of making a 3-d model, a surface, representing the solution.

4.  What form does the equation take when s is held constant?  Could we construct a model based on the work in number 1 above?

5.

6.

.

.

.
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	At left is a very simple “Home Screen Program” which allows us to generate a few terms of the Fibbonacci sequence.    

Repeatedly pressing the enter key will display more and more terms.

Such programs allow student experimentation in many areas of school mathematics.


The four TI screens below present a more advanced program to aid in the “Math Teacher” investigation.  The first screen establishes the initial conditions for A, B, N, which is a counter, S, which will be the partial sum, as well as p and q.


The second screen adds the commands to be iterated with the enter key.  Here we increment our counter and store it in list 1, compute the new term and add it to S, storing that partial sum in list 2.  Figure 3 shows the first few partial sums, while zoom9 produces a picture at any time a stat-plot is turned on.  Then just Quit and enter for more data.

	[image: image9.wmf]

	[image: image10.wmf]

	[image: image11.wmf]

	[image: image12.wmf]


For most students and teachers a closed form solution to this problem comes only after lots of thought and experimentation.
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The Fibbonacci Triangle





The “Math Teacher” calendar problems are usually straight forward, but they frequently suggest extensions that make excellent material for student investigations.





May 4th, 2003 is certainly no exception.





A sequence of numbers is defined recursively by � EMBED Equation.DSMT36  ��� and for � EMBED Equation.DSMT36  ���,


     � EMBED Equation.DSMT36  ���


Investigate the infinite sum


     � EMBED Equation.DSMT36  ���





� EMBED Equation.DSMT36  ���





� EMBED Equation.DSMT36  ���





Remember, this result is only true when the infinite sum, s, exists.  It is clear here that p and q cannot sum to one.
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