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To start GeoGebra, it is best to use the “WebStart” option.

1.  Go to http://www.geogebra.org
2.  Click on “download.”

3.  Click on “Webstart.”  If, for some reason, your computer won’t allow you to download and use GeoGebra from “webstart,” then use the “applet start.”  The applet version lacks a few of the save and export features, so, if possible, use the “webstart” option.

To use GeoGebra as a graphing calculator, use the “input” window.

1.  Functions are entered using the f(x) = … notation.  Any undefined function name can be used:  e.g.  Vol(x) = 4/3*pi*x^3

2.  Function and operation names use standard Java programming conventions, for the most part.  “sqrt” is used for the square root function; pi is pi; * or a blank space is used for multiplication.

3.  To find more obscure functions, use GeoGebra’s help feature, and search for “functions.”  This should bring up a page with a complete list of GeoGebra’s built-in functions, along with examples.

4.  Certain equations can also be entered, in particular lines and conic sections.

3*x^2 – 2*x*y + 5*y^2 = 20 will graph, but general implicit functions will not.

5.  Lines can be expressed in standard or point-slope or parametric form – right-click on the line in question.

6.  The main important graphing calculator feature that GeoGebra lacks is a numerical approximation of maximum or minimum value of a function on a given interval.  This can be compensated for by using the derivative function (if f(x) is already defined, then f’(x) is the derivative, but that’s not a good work-around for pre-calculus students.  Intersections and roots can be found using the “intersect” tool.

7.  Axes can be scaled by using the “drawing pad” tool, and grabbing the axes and stretching, squishing or moving.

8.  Grabbing the graph of a function and moving it produces the formula for the vertically and/or horizontally translated function in the Algebra window.

9.  Physical features of the drawing pad or the function can be changed by right-clicking and looking at “options.”

10.  Slider variables can be defined, and functions can have parameters based on these:  First make a slider, and give it some range of values.  Use the slider variable name in the construction of the function:  f(x) = cos(a*x), for example, to study frequency.

11.  The drawing pad picture can be exported to the clipboard by using “file->export”

12.  Functions defined using built-in regression and the spreadsheet window work just like any other functions.

13.  Multi-part functions are best entered using the If[] command, e.g.:

f(x)=If[x<-3,x^2,If[x<1,-x,2*x]] would create a function with rule changes at x=-3 and x = 1.

To Use GeoGebra To Make Images To Export:

1.  Most tools create points as needed, or use existing ones, depending on where you click
2.  Use the axes and the grid as guides to place your objects, then hide them later
3.  As objects are created on the Drawing Pad, they are listed in the Algebra Window (except text objects)
4.  To change the properties of an object, you can either right-click on it on the Drawing Pad or in the Algebra Window
5.  Text boxes are objects, and can be moved around on the drawing pad after being created.  (The text box tool is hidden under the “slider” tool.)  To change their properties, you must right-click on them on the Drawing Pad.
6.  Remember that each tool button is really a stack of tools.  Look for other tools by clicking the little arrow in the lower right of any tool button.

To Use GeoGebra To Make Animated Applets:
1.  The “animation” engine is the slider.  You will need to create a slider, and “hook” your animated properties to it.

For example:  First create a slider variable using the slider tool.  Suppose GeoGebra names it “a.”  Then define a circle, such as:  x^2 + y^2 = a^2.  Now, when you right-click on the slider, and look at its options, you can turn on animation, change the domain of values for “a,” adjust the speed of the slider, turn it to “repeat” or “oscillate,” etc.

2.  You can have multiple “engines” affecting multiple different objects.

3.  When an applet contains a slider variable, a “play” and “pause” icon should appear in the lower left of the drawing window.

To Create Dynamic Text, you’ll need “quotes” and “+” (concatenation).

1.  The default assumption is that text is static
2.  The presence of quotation marks in a text box is the signal that what is inside the quotes is static text, while what is outside refers to some already named variables
3.  Dynamic text reflects the value of the variable, not its name
4.  To begin with dynamic text, start with an empty string, “”
5.  Plus symbols connect static text via “concatenation”
6.  An example is worth a thousand bullet points:
If there was a line segment named “c” of length 5, and you typed into the text box:
“The length of segment c is ” + c
You’d see:
The length of segment c is 5
And when you change the length of “c”, the number 5 would change accordingly.
7.  GeoGebra will attempt to operate on variable values within a text box.  “” + b*c will attempt to multiply the values of variables b and c
8.  The location of the text box can be hooked to an object by using the “position” property
To Export Dynamic Web Pages:

1.  Be sure that the Drawing Pad is exactly the size you want the applet to be, before exporting.
2.  Decide whether you want the Algebra Window showing or not, before exporting.
3.  Remember that you don’t want the Java applet too big on the web page (some people have lower resolution monitors!)
4.  File -> Export -> Dynamic Worksheet As Web Page
5.  Check advanced options as needed 
6.  Consider checking “Double-Click Opens Application Window” 
7.  GeoGebra will create a standard html file, that you save to your desktop, and can open and modify using any html-editing software.  You then simply upload the file to your server, and it should work just fine (even with D2L, supposedly.)
To Use GeoGebra’s Spreasheet, you need to click “spreadsheet” view, under the “view” options.

1.  Data entered as usual in the cells
2.  Cells may contain any objects (points, lines, functions), not just numbers
3.  Many commands require conversion of cells into lists of numbers or points or matrices (use right-click to access this conversion.)
4.  Find the statistical commands in the “Help” under: “Statistics Commands”
5.  GeoGebra contains many different regression models
6.  Subscripts in Variable names are entered using the “_”, e.g., L_1 or b_1.
Some other miscellaneous hints and tips:

1.  Play with the “trace on” feature for points to “paint” the path a point takes as some variable changes.

2.  Sliders plus functions plus points can generate points that can be “recorded to spreadsheet” using the tool under the “move” (first button on left) tool.

3.  random() is a function that generates a random number between 0 and 1. RandomBetween[] is a command that generates random integers in a particular range.  Both change on each “refresh” of the applet (which can only be accessed by saving as a web page.) 
4.  Full descriptions of most built-in functions can be found in the “help” section
5.  Hidden variables can be assigned values, and used in other constructions
6.  Check boxes carry the values of “true” if checked, and “false” if not
7.  Text (and other object) visibility can be linked to check boxes and other variable values, using the “advanced” tab in the properties window
8.  “&&” = ^ = “and;” “||” = “or”
Built-In Computer Algebra features:

1.  Derivatives, using the “prime” notation:  f’(x), f’’(x), etc.

2.  Integrals, both definite and indefinite, numerical and exact.

3.  Factoring and expanding of algebraic expressions.

4.  For a full list, look under “help” under “functions of x,” “function commands” and “number commands.”

