“POLYCO”
This program takes a polynomial, raises it to a power, expands it out and creates a histogram displaying powers along the x-axis and coefficients along the y-axis.
Instructions:

Once the program is on the calculator, type “polyco()” without the quotations on the home screen.  This will bring you to the input screen.  Enter the desired polynomial, then the highest and lowest degrees of x in the polynomial you previously entered (if they are not on the lists, make sure these numbers are as close to the actual values as possible).

Example: x+x3+x6
Highest degree is 6, so enter 6

Lowest degree is 1, but 1 is not on the "Lowest degree" list, so enter the closest number, 0

Enter a power to which the polynomial will be raised.  Then press enter.  After the counter reaches 0 and the lists are condensed (if applicable), go to the y= screen and turn on Plot 1 (or any other plot).  Set the type to Histogram and turn on “Use freq and categories.”  Enter “xval” (no quotations) for ‘x’ and “freq” (no quotations) for ‘freq.’  The histogram will now be displayed on the graph screen.
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Plot screen should look like this.

Using the Trace function:  On uncondensed histograms, the trace function may be used to view the coefficient of a specific term.  When Trace is used, the screen will display three values:  A min and max on the left, and an ‘n’ on the right.  ‘N’ is the coefficient, and min, not max, is the exponent of the term.
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Using Trace:  There are 3 ways to get a result of 4.

Restrictions and general notes:

1.  Compatibility:  This program was written on and for a TI-89.  It will probably work on a Voyage 200 or a TI-92+, and may also work on a TI-92.  The program includes several file formats for different types of calculators:

.TIProgram
General TI Program

.89p

TI-89 and TI-89 Titaniuim

.92p

TI-92

.9xp

TI-92+ and Voyage 200

2.  Exponents:  Entered exponents must be integers.  The program will not work with fractional exponents.

3.  Coefficients:  Coefficients may be fractional (thus, you may use fractions to represent the actual probabilities) but not negative.  The TI-89 will not display a histogram with both positive and negative values, but since negative probabilities are impossible, this is not an issue for the program’s intended uses.

4. Condensing:  Inherent restrictions on the TI-89 prevent displaying a histogram with more than 51 bars.  This is probably a result of the limited screen resolution and may not be present on 92s or Voyage 200s.  As a result of this problem, a polynomial (completely expanded to the power you entered) with more than around 45 terms will give an error when you try to view the graph screen.  To combat this the problem, the program has a condensing algorithm that cuts the number of terms in half.  When applied to a large collection of terms, the shape of the graph is nearly retained.  Unfortunately, after the condensing has taken place, the x values on the histogram are of no significance, and specific x values are meaningless.  Condensing lifts the program’s number of terms limit in the original polynomial to around 85.

5.  Time:  The time taken to execute the program varies with the size of the expanded polynomial.  A polynomial with only a few terms may only take the program a few seconds, while a polynomial with many terms may take upwards of 10 minutes to finish.  Note that the time it takes to complete the next term is always less than the previous term, so the counter starts very slowly and gradually speeds up.
