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Since the days that computers emerged as fast and diligent number-crunching devices, mathematicians have searched for ways of getting them to perform increasingly sophisticated tasks. This has led to the latest development in technology, computer algebra systems, a sort of mathematical expert system which is necessarily changing the way we do mathematics.

     Derive is a very mature computer algebra system for PCs, its roots go back to the late Seventies. It was the first computer algebra system used in mathematics education and is the most widely used computer algebra software for teaching and learning mathematics. Many ministries and school authorities throughout Europe have adopted Derive as the primary computer tool for mathematics education.

     Derive 6 is the newest version with a lot of features which support teachers and students in a mathematics class. We give an overview of the major new features of Derive 6. 

1) Display the steps in the simplification of an expression with optional display of transformation rules
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Derive 6 offers a very powerful feature which allows you to step through a simplification and see the transformation rules the program applies. It is called the Display Steps feature.

     When using this feature, Derive performs only one step of the simplification and displays the transformation rule used for this step. The rule is contained in a text box and is displayed in blue to distinguish it from normal text that is black by default.

     This Display Step feature is an ongoing research and development project. About 2,000 transformation rules are implemented in Derive 6.00 covering differentiation, integration, summation, products, elementary and special function simplification, and equation and inequality simplification. You can try stepping through any problem, but some or all of the intermediate steps may not be displayed (yet). More transformation rules will be implemented in the future. If you want to keep up and obtain more of this feature, regularly look for free upgrades to version 6.x at http://www.derive-europe.com. 

     The Display Step feature is a powerful and useful feature for mathematics teaching and learning. Possible uses of this feature are:

(1) A user wants to know how Derive simplified an expression, i.e. wants to look into the “black box”.

(2) A user wants to study the subtleties of simplification.

(3) A student starts studying a topic by observing an “expert” on examples the student chooses.

(4) A student deepens understanding by seeing the steps an “expert” makes and recognizing the rules the expert used. (Here the display of rules must be switched off.)

We see the major goal in using computer algebra systems such as Derive for teaching mathematics in a reduction of the handicraft parts of the subject. Derive supports this goal by automating calculations. With the Display Steps feature it also supports more traditional approaches. We consider this ideal for an evolutional transition from what we have to what we want.

2) Communicate with TI CAS calculators: import data from and export data to TI-89, TI-92+, Voyage200
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A handheld provides a maximum of mobility and robustness. You can use it in virtually any environment: an office, a lecture room, a classroom, at home, a car, a train, a bus, etc. Often it is the only CAS tool available to the students in a mathematics or science class, perhaps because the computer lab is used by someone else. Another advantage is that the screen of a handheld can easily be shared with other students of the entire class using the TI Viewscreen or the TI TV Presenter.

     Derive, on the other hand, provides speed, a high resolution color screen, mouse support, and connection to a printer. Derive also offers more mathematics than the handhelds and a powerful worksheet concept for producing mathematical documents comprising expressions, text, graphs, and OLE objects.

     Interconnectivity is a concept that allows you to combine the best of these two worlds into a powerful mathematics and science teaching and learning environment, as is shown in Part 2 of the book “Interconnectivity – Derive 6 and Voyage200/TI-92+/TI-89 in Teaching Mathematics”: Derive6 and a TI handheld in the classroom is a powerful demonstration of the famous proverb “the whole is more than the sum of its parts.”

     Using a combination of tools has pedagogical value in itself: Derive6 and the handheld use two different but still sufficiently similar languages. The differences are documented in a dictionary in the above mentioned book. It is advantageous for students to learn more than one mathematics software language, because this will prepare them better for their professional life. Two fundamentally different mathematics languages would hardly be manageable within one curriculum. The two languages of Derive6 and Voyage200/TI-92+/TI-89 are close enough that students can handle this and still experience two different dialects as a preparation for their career.

     Another important advantage of using two different tools is that students learn to choose the tool that is most appropriate for a given task.

3) Make plots dynamic: Animate expression plots with slider bars
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To study, for example, the influence of parameter a on the shape of the graph of 
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 you can insert a slider bar for a before plotting the graph. Then you can control the value of a (within the bounds specified when introducing the slider bar) with the mouse and immediately see the change of the graph.
4) Optionally format the background of a plot window with a bitmap graphic file format

This is a very powerful pedagogical feature. Teachers can prepare background pictures with curves and then let the students find a function whose graph matches the curve(s).
5) Let plots be labelled with defining equations

This option uses the existing plot window annotation feature to provide a descriptive label in the same color used by the plot itself. The label is initially placed in the top left hand corner of the plot window. Subsequent labels are positioned below the previous label. Like all plot window annotations, the plot label can be edited and/or moved by the user as desired.
6) Customize menus and toolbars
Teachers can now tailor Derive according to the needs in the classroom. For example, one can generate a “calculus-free” Derive by removing the five calculus buttons (for limits, derivatives, integrals, sums, and products) and the calculus menu.

7) Function definitions and variable values many now be edited with multi-line edit boxes
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One can now use the Author>Function Definition command to display a dialog box where definitions that span more than one line can easily be edited. A vertical scrollbar is displayed when there are more definition lines than display lines. One can use the up/down arrow keys to move between lines and press the (Alt)+(Enter) key while editing to create new lines.

The Edit>Expression command can now be used to edit function definitions, variable values, and domains using the Function Definition, Variable Value and Variable Domain multi-line edit dialogs.

There are many other new features. Following is a list of most of them:

· Mathematical characters are now entered and displayed using the new Derive Monospace Unicode encoded font.

· The Derive Unicode font is scaleable and the interface appropriately provides options for selecting font size, style and color.

· An enhanced text box now supports Unicode characters and html link hot spots.

· The state variable settings are now saved in dfw files rather than in the Derive6.ini file.

· A table of contents tab makes it easy to navigate through the on-line help for Derive.
· Expression entry using multiple entry lines is now available.

· Parentheses matching is offered in most places where Greek and Math toolbar symbols are allowed (e.g. expressions, function definitions and variables, plot annotations, etc.)

· The style of a line segment may be selected for connected point plots.

· Optionally turn off mesh lines in 3D plots.

· Small, medium, or large points may now be specified.

· Rotate the 3D-plot “box” with the mouse.
· Many algorithmic improvements and extensions make the mathematics of Derive even more powerful.
Find out more about Derive 6 by trying the free 30 day trial license. It can be downloaded from http://www.derive-europe.com.
_1136877835.unknown

