Features (Described in order, including instructions on use and capabilities)
· Definite integral*
· Newton’s method for approximating real roots

· Average value of a function

· Arc length of a function, polar, and parametric curve

· Find the limits of a function at a given x-value

· Local linear approximations

· Slope fields*
· Volumes of revolution

· Surface areas of revolution

· Mean value theorem for both integrals and derivatives

· Euler’s method for approximating solutions to first order differential equations

*Graphical capabilities (further explained in instructions)

Start the program by choosing the program “CALCULUS.”  All other programs that come with this group are called through this one main “driver program” if you will.  Settings are changed inside the programs and are changed back and erased inside CALCULUS, so choosing individual programs may inadvertently change your mode settings to polar, parametric, or what have you.  Also, some of the smaller functions are located inside CALCULUS, such as Newton’s method and a couple others. 

DEF INTEGRAL

Upon choosing this option, you will be prompted for a function.  Enter the function, as well as the upper and lower bounds and the number of subintervals that you would like to divide the area into.  You will then have to wait as it performs all of the calculations then.  (too many subintervals will result in overloaded memory or long computational time).  From here you can choose to analyze one approximation, compare them all, view the graph of any of the approximations save for Simpson’s rule (A picture of the midpoint approximation may be available on www.ticalc.org, where this file was downloaded), change the function, or change the interval that you wish to evaluate.
NEWTONS METH

You will again be prompted for a function.  You must specify the function, the number of iterations that you would like, and your approximate guess at the zero.  Should a divide-by-zero error occur, it is because the point happens to land on a local maximum or minimum, or the function is a horizontal line.

AVERAGE VAL

Enter your function and interval, and the average value will be calculated for you.

ARCLENGTH

Enter your function and interval.  The mode is changed in this program depending on which type of curve you wish to find the arc length of.  You may use the variable button (next to ALPHA) for all of the functions.  It will compute the arc length of the indicated curve based on formulas for each type of curve.

LIMITS

Enter your function, and the argument for which you would like to find the limit.  If the limit does not exist, it will inform you, but if it does it will calculate it.

LINEAR APPROX

Enter your function.  The next value you enter is the value that you wish to approximate.  Finally, enter the value that you know (the calculator will calculate it for you.  It will run the assumption that you know that value).  Then it will tell you the local approximation as compared to the true value calculated by the calculator to show you how accurate the approximation was.  Here is an example:  Approximate y=sin(x) at 0.14 using a local point of reference.  Enter sin(x) in the function prompt, then 0.14 in the “APPROXIMATE AT?” prompt.  The known value will most likely be sin(0) = 0.  Enter zero.  You should get the local linear approximation (.1399999767)as well as the exact value (.1395431146) and it will compare the two in a percent error.

SLOPE FIELD

Enter your first order differential equation in terms of x and y.  Next enter the window.  The window that works best is a square window, otherwise the field is displayed messily and incomprehensibly.  (My standard window is -5 < x, y < 5),  Next you can choose to display the field at a high or medium density.  The medium is the one I prefer, as it is faster to load and easier to see.  Next you can choose an initial value.  If you choose to do this then you will be taken to the graph screen and asked to select a point using the cursor.  It will use this as a starting point for drawing the curve and it will go in both directions.  You can also view the function in case you forgot it, and you can change it as well.  (Or you can just change the window).  There also may be a picture of a slope field (F’(x,y) = x – y) with an initial condition superimposed on top of it.
VOLUMES and SURFACE AREA

These are similar.  You will be asked to supply the upper function (f(x)) and lower function (g(x), =0 if it does not exist) and the bounds.  You may either rotate it over the x-axis or the y-axis.

MEAN VALUE

Choose either the mean value theorem for derivatives or integrals, and then supply the function and the boundaries.  It will solve it for you.

EULER’S METHOD

The integral curve superimposing the slope field was generated using Euler’s method with a fixed step-size.  In this program you specify F’(x,y) as well as the step size and beginning/ ending x-values and beginning y-value.  It will calculate the result for you and output the final point 

(x = #
y = #).

I hope you enjoy my program.  Please do not use this to cheat on tests or circumvent actually learning the material.  This is for checking only (and to bail you out on a time-consuming AP question ;-) )

I put a lot of time into this program, and if you have any suggestions, comments, or would like to report a bug your response is welcome at swailsey2004@msn.com.  Thank you, and good luck.
