Polynomial Expressions on the TI-89

A big ingredient of today’s problem set is raising polynomial expressions to powers, such as (x + x2 + x3 + x4 + x5 + x6)2.  We could do this by hand, but we have the Computer Algebra System of the TI-89 at our disposal.  Here’s a brief guide on how to use this tool for some algebraic manipulations, leaving you to work on the meat of the problems.

To have the calculator multiply out an expression, press F2 (opens the algebra menu) and arrow down ▼ to 3:expand( and press enter.  (If you ever want out of a menu without selecting something, press esc).  Now type (x + x^2 + x^3 + x^4 + x^5 + x^6)^2 and another parenthesis ) to close the entire expression.  (The X, (, ), and ^ keys are all in the two rows above the gray number keys.)  Hit enter again and you should almost get 
x12 + 2·x11 + 3·x10 + 4·x9 + 5·x8 + 6·x7 + 5·x6 + 4·x5 + 3·x4 + 2·x3 + x2
What you actually see is the beginning of that with a ►; this means you’ll need to use the up arrow ▲ to select the answer (i.e., make it white on black rather than black on white), then right arrow ► and left arrow ◄ to read the entire output.  Also, notice that your input is changed into nicer mathematical notation (called “pretty print”).  

The complementary algebraic operation which you might want later (hint, hint) is also in the F2 algebra menu; 2:factor(.  Rather than retype the polynomial expression, you can arrow up ▲ to select where you first entered it and press enter – this copies it into the command line.  Use down arrow ▼ to get back to the command line, then add a ) and press enter to get x2·(x + 1)2·(x2 + x + 1)2·(x2 – x + 1)2 with a little less arrow work.

In case you’re wondering, just entering (x + x^2 + x^3 + x^4 + x+5 + x^6)^2 by itself gives x2·(x5 + x4 + x3 + x2 + x + 1)2 which is an equivalent expression, but doesn’t help much.  You have to tell a CAS which of the extremes of expand and factor you want, else it takes the easy way out.
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