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�Welcome!


Welcome to Lunar MathStar!  We hope you find this package to be exceptional, bringing a combination of computational power and innovative features to your daily activities involving numerical calculations.





Lunar MathStar is a fairly new piece of engineering software, and thus like any new product it does require a bit of patience and learning.  If you have prior experience with spreadsheets, much of Lunar MathStar will come naturally.


Features


Quickly summarized, Lunar MathStar combines equation programming, conversions, factors, spreadsheet abilities, in an intelligent and effective mathematics package for the Newton.





Design Features include:


•	Ergonomically designed software, allowing quick and intuitive use.


•	Open architecture, providing expandability in many functions of MathStar.


•	Advanced algorithms, providing unparalled features and flexibility.





Software Features include:


•	An Equation editor that allows you to add equations, variables, and calculation groups as needed.


•	Approx. 40 pre-programmed equations and constants for common functions.


•	Approx. 50 variable templates that you can use to intelligently classify variables.


•	Automatic conversions.  MathStar takes care of all Metric & English conversions, using variable types to select from a library of 300 conversions.


•	Smart Solving displays only variables you can solve for, and allows continuous numerical updates as the equation variables change.


•	Multiple equation solving for a single variable.


•	Automatic updating of equations when variable values change.


•	A display system providing you with on-screen editting access to all defined variables and constants.


•	Ability to use NewtonScript programming constructs directly in your equations (eg. condition statements, loops, etc.)





Support


Lunar MathStar comes with free lifetime support.





If you need to contact us, please use the addresses below:





Thomas Y. Rhee					Ashish Mishra


Chief Executive Officer				President - R&D





Surface Mail Addresses:





Corporate Office (USA)				Development Office (Canada)


350 West 50th Street 				3520 Marydale Avenue


Suite 28C						Cornwall, Ontario


New York, NY  10019				K6K 1S8, Canada


212-586-2794						613-938-3811





Hours: 8 to 8 EST





Electronic Mail Addresses:





Internet:			Amishra@eWorld.com


				Tyrmax@pipeline.com





America Online:		Tyrmax@aol.com (america online)





eWorld (NewtonMail):	Tyrmax


				Amishra





Compuserve:		75152,3013@cis.com





Genie:			trhee1@genie.geis.com





Installation


Lunar MathStar comes with two software packages.  The first is MathStar (MathStar.pkg), and is required for all operations.  The second is MathStar Editor (SageEdit.pkg), which is optional for use in programming your own equations.





Both can  be loaded onto your Newton using either the Macintosh or Windows Newton Connection Kits.


Newton Requirements:


Apple Newton MessagePad 100, 110, or 120


Minimum 150 kilobytes free RAM on internal or card storage


(Recommended 170 kilobytes free)


Macintosh Installation Requirements:


Apple Macintosh SE/30 or later computer


4 megabtyes of RAM


System 7.0 or later


Windows Installation Requirements:


An IBM PC AT or compatible 80386DX or better processor


4 megabytes of RAM


Microsoft Windows Version 3.1 (Enhanced Mode)
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Table � SEQ Figure \* ARABIC �1�: RAM and Heap Space Requirements


Macintosh Installation:


Insert the disk labelled Lunar MathStar Macintosh into your Macintosh.


Load Newton Connection Kit for Macintosh.


Connect your Newton to the Serial, or LocalTalk port of your Macintosh.


Select Install Package.


Select the desktop from the folder picker.


Select the Lunar MathStar diskette from the file picker.


If you have at least 110 kilobytes free on your Newton, select to install the Lunar MathStar package.


You will be asked to connect your Newton.  Choose Connection from your Extra's drawer on the Newton.


Select Macintosh Serial or LocalTalk option, and tap Connect.


(Optional).  If you have 40 kilobytes free, you may select to install the MathStar Editor package using steps 4-9, or see the MathStar Editor manual for complete details.


Windows PC Installation:


Load Windows on your PC.


Run Newton Connection.


Insert the Disk labelled Lunar MathStar PC into your disk drive.


Select the Menu labelled Newton.


Select Install Package.


Select the drive in which the disk is located.


If you have 110 kilobytes free on your Newton, select the MathStar.pkg and press Ok.


Choose connection from the extras drawer on your Newton.  Select the DOS or Windows PC, and tap connect.


Lunar MathStar will be installed to your Newton.


If you have another 40 kilobytes free on your Newton, follow steps 4-8 to install SageEdit.pkg (the MathStar Editor).


On your Newton:


Run the package labelled MathStar in your Extras drawer first.  This builds the soup (storage system) and loads the standard Geometric equations package into Lunar MathStar.


Memory Requirements


Lunar MathStar requires two types of memory to operate.


RAM Space


This memory is analogous to a hard drive on a PC computer.  All installed software on your Newton takes up RAM space either in the internal memory, or on a RAM card inserted into your Newton.


Heap Space


When you run applications on your Newton, the software takes up additional memory to set up views and internal code to operate.  The memory it does this in is called the Frames Heap Space.  The Frame heap space is analogous to the RAM on a PC computer.





The amount of heap space Lunar MathStar requires varies with the number of equations and variables you have.  See the table in the Equation Packages section for more details on package requirements.





Due to the currect restrictions of heap space provided by the MessagePad platforms, it is suggested you install no more than 100 equations for optimal performance.  The more equations you have, the slower MathStar is, and the more memory it requires.  For example the Physics set (23 equations) occupies 7 kb of heap space.  Thus if you were to have 3 sets of equations as large as the Physics set, you'd use 21 kb of heap space.  If you're short on memory, your Newton will ask to restart.





Another way to increase the heap space memory available, is to turn off Variable saving in the Preferences dialog.  This will free up 4 kilobytes of heap space.


Warning messages:


MathStar and the Editor will both warn you if they detect low heap space.  Lunar MathStar suggests you work with at least 20 kilobytes of heap space free on your Newton for defining variables, equations, etc.  This is however only a suggestion, as MathStar will operate with 10 Kilobytes of heap space.


Equation Packages


Lunar MathStar pre-installs one equation set. Three other equation sets come with MathStar, that are user downloadable.  The equation sets included are Geometry (pre-installed), Physics (package), Electricity (package), and Finance (package).





To load an equation package into your Newton follow the steps outlined previously for the installation of MathStar and the Editor (use the equation package name instead of MathStar.pkg).





In addition, Lunar MathStar comes with a Constant package, which includes many standard constants such as electron mass, etc.  To install this package, follow the same steps required for MathStar and the editor (use the constants package name instead of MathStar.pkg).





Equation packages and Constant packages are known as Auto Packages.  Auto packages do not appear as separate icons in your extras drawer.  They are added to the Lunar MathStar storage soup, and then removed.





Auto packages take up your Newton's heap space only when running MathStar or the editor.  See the table in the section on installation for the heap space requirements of the included equation packages and constants.





If you wish to reinstall an equation package, follow the same installation procedure as above.





Note:  Reinstalling a constant package will destroy any saved variables.





Third party equation and constant packages will be available in spring of 1995.





Overview


This section provides basic instructions on using Lunar MathStar.





To run Lunar MathStar, select it from the Extras drawer.  A splash screen will appear and will ask you to wait will MathStar loads.  After loading is complete you will be presented with the main menu screen as shown below:





�


Figure � SEQ Figure \* ARABIC �2�: Lunar MathStar main menu


The � diamond boxes that appear throughout MathStar are used to represent Pick lists.  A pick list is a list of items from which you can select a single item.  To bring up a pick list, simply tap on the diamond, or on the label next to it.





The � in the lower right is used to exit the view you are in.  It is called a close box.  You will need to use this button when exiting MathStar, the MathStar Editor, the variable editor, the preferences screen, the show variables screen, and sometimes in the multiple solve screen.


Calculation Groups & Variables


Lunar MathStar uses Calculation groups to organize variables and equations into compact groups.  Each Calculation group usually contains variables and equations that are related to it's name.  For example, if you select the Caculation pick list by just tapping on it, you will see a popup similar to below:


�


Figure � SEQ Figure \* ARABIC �3�: Calculation Groups


Switching groups changes which variables are displayed for editting in the Variables pick list.  For example, the Geometric group shown above has these variables:





�


Figure � SEQ Figure \* ARABIC �4�: Variables in Geometric Calculation Group





If you switch the Calculation group to Physics, the variables are:





�


Figure � SEQ Figure \* ARABIC �5�: Variables in Physics Calculation Group





Variables are used in calculations of equations.  All variables that are available in the Variables pick list are called programmed variables.  These have been programmed for use with MathStar either through the MathStar Editor, or as a third party packaged.  Usually none of these variables have values on startup.





Once you give a variable a value, it is then referred to as a defined variable.  Defined variables are required for solving any equation.  If the variable is not defined it cannot be accessed by MathStar for calculations.  There are two types of defined variables:





Type one variables are user defined variables.  These are variables which have been programmed through the MathStar Editor or come with third party equation packages.





Type two variables are constants.  Constants have all the attributes of a variable, but they can be hidden in the Show Variables display.  Constants in MathStar are special in the ability that their values can be changed (thus, they really aren't constants at all, but really just special variables).  More about constants later.





A defined variable simply means the variable has a value.


Example 1(a):  Setting the Length Variable to be 5 Miles Nautical


Notes: This example is done in English base units.





Step 1:	Switch Calculation Group to Geometric.


�


Step 2:	Select the Variables pick list.


�


Step 3:	Select Length (ft) from the list. You will be presented with the Variable Editor screen.


�





Step 4:	Enter the value 5 on the dotted line.


�





Step 5:	Select the Convert from pick list, and choose Miles Statute.


�





The dotted line will show 5 Miles Statute in feet.


�





Step 6:	We made a deliberate mistake to show a special feature of MathStar.   We need 5 Miles Nautical, not 5 Miles Statute!  To simply correct the mistake, select the Convert from pick list, and just choose Miles Nautical.  This will switch it directly to the correct conversion.


�


Step 7:	Finally, to exit Versatile, tap on the �.  The length variable has now been defined. 


Example 1(b):  Setting the Width Variable to be 6 Miles Nautical


Notes: This example is a continuation of Example 1(a).





Step 1-7:	Define the Width (ft) variable using the same procedure as example 1.  However this time, use 6 Miles Nautical.  Your final screen should appear as:


�


More on Variables


Internal variables such as constants, and variables you program all have special properties which MathStar uses in operating.  Each variable has associated with it:





•	a variable type, which MathStar uses for it's units and converting display system


•	a set of equations for its solution





More details about properties of variables are in the section on the MathStar Editor.





Further instructions on the use of Versatile, the variable editor, also follow in this manual.





Solving


Central to the concept of Lunar MathStar is the ability to solve equations.  However, you do not solve equations like you would in spreadsheets or other mathematic packages.  In MathStar, you explicitly Solve For variables.


Concept A:  Equation Solving


When most people solve an equation, they are actually solving for a specific variable.  For example, if you have the equation:





Volume=Area * Length





You can see that the variable Volume is equivalent to Area * Length.  In MathStar, you must explicitly solve for Volume, using Area x Length.





Similarly,





Area=Volume/Length and


Length=Volume/Area





Again you solve for a specific variable, in this case Area, or Length using their respective equations.





The basic idea is that every equation produces a number, and every number means something.  For MathStar to provide intuitive results, it requires you to give the numbers names (ie. a variable name).  Thus when solving an equation, you are actually solving for a variable that is the result of an equation.


Solve For


The Solve For pick list allows you to solve for Variables.  This pick list displays only the variable names for which there is a numeric solution.  If you have no defined variables (ie. no variables with values), the Solve For pick list usually displays None (as shown in the figure below).  This means, you can't solve for any variables.





�


Figure � SEQ Figure \* ARABIC �6�: Solve For Pick List


�
When you can solve for a variable, the Solve For pick list automatically updates to show you those variables.  MathStar knows if you can solve for a variable by testing if any of it’s equations are valid.





An equation is valid when it evaluates to a numeric value.  Equations are automatically tested for validity each time you give a variable a value (ie. define a new variable).  Hence, if you are trying to solve for a variable, it must have an equation that evaluates to a numeric value, before you can solve for it.


Example 1(c):  Solving for Area (ft^2).


Notes:  you must complete examples 1(a) and 1(b) prior to this example





Since length and width are defined variables, logically you should now be able to solve for Area.  





Step 1:	Tap on the Solve For pick list.





�


Step 2:	Select to solve for the Area variable.





Step 3:	MathStar will solve for area automatically using Length*Width, and bring up the variable editor (Versatile).


�





	Note the √ next to the words Auto Solve.  This means MathStar has automatically solved for this variable, and will recalculate area if either the Length or Width variables change value in the future.





Step 4:	Exit Versatile, by tapping on the �.





Step 5:	If the Variables pick list appears, tap anywhere to make it disappear.





Step 6:	Tap on the Show Variables button to see the list view appear:


�





	The list view shows only defined variables (variables with values) or constants.  More instructions on it's usage are detailed in the Show Variables Action.





	Note the √ next to the variable Area.  This tells you the auto solve feature is on for Area.





Step 7:	To demonstrate how the Auto Solve works, tap on the row labelled Length.  The Variable Editor will appear.





Step 8:	Erase the previous value of 30400 for Length and enter in 2.  To erase, simply use the scrubbing gesture over the number.





Step 9:	After exiting Versatile, tap on the row labelled Width.  The variable editor will appear.





Step 10:	Erase the previous value of 36480 for Width, and enter 3.





Step 11:	After changing both values, the area value should now be 6, as shown in the next figure.


�


	


	Thus you can see that changing the variables which were used to solve for Area works very much like a spreadsheet.  However, MathStar is not a spreadsheet, and should never be confused for one - it's purpose and operation is quite different in many ways.





Step 11:	To end this example, tap the close box � in the List View screen.  You will be returned to the main screen.


Solving using Multiple Equations


MathStar allows you to set up a single variable with multiple equations.  To do this, you can either use an equation package provided or program your own equations using the MathStar Editor.





The method by which MathStar allows use to multiple equations is simple.   MathStar brings up the Multiple Solve dialog only if a choice is required between two or more different solutions.  If there is only one answer, MathStar will automatically select it as the default.





If however, two or more solutions are available (regardless if they produce the same numeric solution or not), MathStar will ask you to choose the equation to use in solving the variable.  It will then remember your choice for future calculations.  As well, when using the Variable Isolation feature, MathStar will only turn off the Auto Solve setting for those variables affected by the equation.





As before, when you solve for a variable, it is automatically defined as a variable, and is now accessible like any other.  In addition, the variable is automatically set to Auto Solve, thus updating if any variables upon which it depends change in value.





The Mulitple Solve dialog shown below only appears when a choice is required.





To choose an equation, tap on Use, and select the equation.


�


Figure � SEQ Figure \* ARABIC �7�:  Multiple Solve Dialog





MathStar will then solve for the variable with the equation you have chosen.





Note that your variable may have many programmed equations, however, the Multiple Solve dialog only shows those equations which produce a numeric result.





Units


Lunar MathStar provides two base units systems for calculations.  The first is Metric, and the second is English.  In addition to providing different numerical values, these units also represent variables in different short-form units.





Quick Definitions:





Main Base Units.  These are the units you tell MathStar to operate in.  These affect all values, including defined variables, constants, and conversions.  (eg. Metric)





Short form units.  These are the symbols next to a variable (in brackets) displayed to represent the variable's type. (eg. m2 is the short form units for metres squared)





Variable Base Units.  You may enter variables in any of the base unit systems, and MathStar will automatically convert them to your Main Base Units.





The purpose of units is to describe variables and allow conversions between different base systems.  When you switch main base units, Lunar MathStar automatically converts all defined variables (and constants) to your new main base units.  (eg. if you switched from metric to english, MathStar will automatically recalculate the new values)





You also have the option to enter values for variables in the variables base units, and rely on MathStar to convert them to your main base units.  (eg. if you entered a variable in feet (English base units), but are performing all calculations in metric, MathStar will automatically convert it to metres for you)





The Main Base Units can only be changed in the main operating screen.


Select the Express in pick list to change them.





�


Figure � SEQ Figure \* ARABIC �8�: Express In pick list


�
Example 2:  Changing main base units to Metric


Notes: all parts of example 1-3 should be completed





Step 1:	Tap on the Express in pick list in the main operating screen.





Step 2:	Select Metric as your base units.





Step 3:	Tap on the Show Variables button.values for Length, Width, and Area will be converted as shown below.


�





Your main base units are as the default base units in the Variables editor.  Thus when you tap on an item in the list view, your variable value will be displayed in the same units as your main base units.





The main base units also changes the display of short form units for variables (both defined & non-defined), and constants as well.


Example 3:  Short form units in English main base units


Notes:  None.


�


Note the (ft^3) next to Volume.  This means that Volume is measured in cubic feet.  Similarly, Area is measured in Square feet.


�
Example 4:  Short form units in Metric main base units


Notes:  None.


�


In this case, the main base units are metric.  Note the short form variables for Distance_f (final distance) is the symbol (m) for metres.   Similarly, Velocity_f (final velocity) has the symbol (m/s) for metres/second.





When you change the main base units, the short forms automatically update to their new symbols respectively.





Variable base units on the other hand, are changeable only in Versatile, the variable editor.  See the section on Versatile for more details.


Actions


The main operating screen has a number of push buttons.  Each push button causes an action.





�


Figure � SEQ Figure \* ARABIC �9�:  Action Buttons





There are five buttons as shown in Figure 11.  The remainder of this section details the actions caused by tapping of the buttons:


Show Variables


The Show Variables button displays all variables and/or constants defined in a list view.   You can scroll through the list as well as edit any item in the list by simply tapping on it.  Variables and constants are listed in the order they are defined.





�


Figure � SEQ Figure \* ARABIC �10�:  Show Variables View


The Show Variables display can be customized through the Preferences to display constants and also to change the scrolling amount.  See the section on Preferences for details.


To scroll through the display, use the + and [ arrows at the bottom of your Newton.





Each row in the Show Variables list displays the following:�The variable name, the variable value, and the Auto Solve setting.





The Auto Solve is on if a checkmark appears next to the value for the variable in the row, and is off if nothing is displayed.





By tapping on any row, you can bring up the Variables editor in which you can change the value of the variable, or modify its Auto Solve setting.





The List View is also the only area of MathStar you can visually have access to the constants.  To see them, turn the option on in the preferences.  If you wish, you can change the value of these constants, by simply tapping on the constant, and changing its value.


Remove Variables


This action button simply removes all defined variables.  Constants are not affected.





Caution: this action is not reversible.





When you select this button, you will see the following:


�


Figure � SEQ Figure \* ARABIC �11�: Remove Variables View





Choose OK to remove your variables, or Cancel to abort.





�
Preferences (Prefs.)


This action button displays the preferences MathStar is set to.


�


Figure � SEQ Figure \* ARABIC �12�:  Preferences View





The checkbox for Display constants in Show Variables, can either show constants in the list view, or hide them.  This is the only way to display or edit constants.





The drag bar labelled Scroll 1 changes the number of variables to scroll in the list view.  The scroll value is used to move up and down in the list view.  To change the value of the scroll, you simply hold your pen down on the ◊ and drag it towards the right (to increase) or left (to decrease the scroll amount).  The maximum amount of variables you can scroll with a single up or down arrow selection is 25.





The checkbox for Automatically pop the Variables, is a feature which pops the Variables pick list for you, after any pick list operation.  This can speed the entry of values by saving a pen tap.  The default for this option is on.





The checkbox for Save on Exit will save variables on exit and will reload them when MathStar is restarted.  This option adds a minimum of 4 kilobytes heap space to MathStar's operation.  Turn it off if you are experiencing difficulties with heap space memory.





The checkbox for Play Action Sound, turns the beeping action sound on or off.


About


This button displays Version information, the free eMail support address, and a mailing address for Lunar Engineering.


The Variable Editor: Versatile
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Figure � SEQ Figure \* ARABIC �13�:  Variable Editor


Quick Reference:


Varaible Data Line:	Enter the numeric value for the Variable Being Editted here.





QF Pro Data Diamond:	Pick list allows you to use selected values from a QF Pro Spreadsheet.  It replaces the value on the Variable Data Line.





Mode Data:	Depending on the Mode chosen, this pick menu displays different conversions and factors that you can apply to the Variable Being Editted.





Convert/Factor Modes:	This pick list allows you to choose the mode to use in Conversions and Factoring.  It directly affects the Mode Data pick list.





Local Variable Units:	These are the units in use for the variable being editted.  You can either use Metric or English units.  If you switch, the Variable Short Units will update to display the new units for the Variable Being Editted.





Auto Solve Checkbox:	This checkbox turns the auto solve feature on or off.  Note that if the Auto Solve checkbox is already on, then this variable is being solved for by MathStar automatically.





Variable Short Units:	The text displayed here gives you short unit information on the Variable Being Editted.  It depends on the Variable type as well as the Variable’s local units.





Versatile is Lunar MathStar's variable editor.  It lets you define or modify the value of variables.  It also provides conversions and factoring in different unit systems.





Versatile brings up only conversions applicable to the variable being edited.  For example, if you edited a variable of type Velocity, Versatile will bring up conversions such as knots, used in the measure of speed.  Versatile brings these up automatically.





In addition, Versatile provides complete Metric/English unit conversion.  For example, an area in English units can be converted to an area in Metric units if needed.  





Note that these features work only with the defined Variables types supplied with MathStar (Variable types are explained in the MathStar Editor manual).





To use Versatile, you simply select the Variables pick list from the main operating screen, and then choose the variable.  Versatile will then bring up the variable to edit, allowing you to enter numerical data, and also perform a multitude of conversion and factor operations on it.





The name of the variable you are currently editing will appear in the top left corner of the edit view.  This is known as the Variable Being Editted.  The Variable name is followed by the units it is expressed in.  Any values you enter for the variable will be automatically converted to the base unit system (the units of the Variable Being Editted).  However, as will be detailed later, you can enter values in any of the two unit systems and it will be converted correctly to the your chosen main base unit system.


Entering Values


To enter a number, write on the Variable Data line.  The value you enter can be expressed as an integer, real, with or without exponents.  To enter exponents, simply use e.


Using QF Pro Spreadsheets


If you've run through QF Pro's tool menu, any values that you have selected in the spreadsheet will appear in the QF Pro Data pick list.  Just tap on the QF Pro Data Diamond, and a list of numbers from the QF Pro spreadsheet will be available for your use.  If you choose a number from this list, it will replace any value on the Variable Data Line.





Tip: If you forgot to select the numbers in QF Pro before running MathStar, you don't have to exit MathStar, and restart, simply select the numbers, and reselect Solve with Lunar MathStar in the tools menu and choose the diamond, and your numbers will now be available for use.





Local Variable Units


The Local Variable Units pick list allows you to choose the variables base units for the variable you are currently editting.  By default it is initially set to your main base unit system (set through the main menu).  If you choose to change the units, the choice of local units will also be displayed in short form next to the Variable Data line.  Changing your local units also automatically recalculates and updates the new value on the Variable Data Line.  Thus if the Variable Data Line read 1 ft, and you switch to Metric Units, the new value on the line will read 0.305 m (metres).





Tip:  In case you've entered the number and forgot to switch to the correct units, perform the switch, and then press the Undo button.


Converting and Factoring


Versatile gives you the ability to convert values from dozens of different measuring systems to your local units.  When you first call up a variable for editing, the default Mode Data is usually Convert from.  Different modes are available as will be detailed later.





Tapping on the Mode Data pick list (ie. the Convert from label), will bring up the different conversions you can perform with the the type of variable you are editing.  Thus if you edit a length type variable, you would see only length conversions.





The figure below shows an example of conversion factors you can apply to a Length type variable.  Notice as well, that the conversion is to feet as shown by ft.


�


Versatile uses a relational conversion system. This basically means that any conversions you perform can be performed in reverse.  The following two examples illustrate this system.


Example 5:  Converting 10 Statute Miles to metres


Notes:   None.





Step 1:	Select Length from the Geometric calculation group.





Step 2:	Ensure your units are metric.  If not, choose the metric system from the Local Variable Units Pick list.


�





Step 3:	Enter the value 10 on the dotted line.


�





Step 4:	Next, tap on the Mode Data Pick List (the Convert from label), and choose Miles Nautical.  The answer displayed is 18,532 metres which is equal to 10 Nautical Miles.


�


�


Oops!  This conversion is incorrect!  We want 10 Miles Statute.





Step 5:	To correct the mistake, tap again on the Convert from label, and choose Miles Statute.  Your answer is immediately displayed as 16,093 metres which is equivalent to 10 Statute Miles.


�


�


Final Result of Example 2.





As well as providing conversions, MathStar also provides factors, such as kilo (thousands), centi (tens), milli, and many others.  To see the different types of factors, you must first change the Mode you are using.





For now, let’s just do an example using factors.  An explanation on Modes will follow.


Example 6:  Setting the Depth variable to 10 millimetres.


Notes:  None.





Step 1:	Choose the Depth (ft) variable from the Geometric Calculation group.





Step 2:	Ensure variable base units are Metric.


�





Step 3:	Enter 10 on the dotted line.


�





Step 4:	Tap on the Convert/Factor Mode pick list (ie. the word Mode) and select Factor from.


�





�
Step 5:	Select the Mode Data pick list, (ie. Factor from), and choose milli.


�





Step 6:	Your answer is displayed as 0.01 metres, which is 10 millimetres.


�


Convert and Factor Modes


Versatile offers various Conversion and Factor modes.  Thus far you, if you have done the examples, you have only been exposed to the Convert from and Factor from Modes.





Modes provide one basic function.  They allow you to perform different conversion and factoring operations on your numeric data.  Lunar MathStar offers four modes you can use:





Convert from Mode:   This mode takes your numeric data on the Variable Data Line and allows you to convert it from a list of different measuring  systems.  The final result is expressed in the Local Variable units of the Variable Being Editted, and displayed automatically on the Variable Data Line. You’ve already seen how this works in Example 2.





Factor from Mode:  This mode takes your numeric data on the Variable Data Line and allows you to factor it from a list of different factoring systems.  The final result is expressed in the Local Variable units of the Variable Being Editted, and is automatically displayed on the Variable Data Line.





Convert to Mode:  This mode allows you to convert numeric data on the Variable Data Line to other measurement systems.  Note that this feature is for you to express final results of values in units useful to you.  MathStar cannot operate in the other measurement systems.





Factor to Mode:  This mode allows you to factor numeric data on the Variable Data Line to other factoring systems.  Note that this feature is for you to express your final results in factors more useful to you.  MathStar again, cannot operate in any of the other factor modes.





As both the Convert and Factor to modes are tools for the user to display results in more useful units to them, MathStar has a 1 mode memory feature.  This feature ensures that any conversions or factors do not affect the value in the units MathStar operates in.





Basically, this means that MathStar will remember the last number before a Conversion or Factor to.   Hence when you exit Versatile (the variable editor), the value prior to conversions and factoring would be assigned to the variable.





Currently this is only a 1 Mode memory, so if you have to do mulitple mode operations on a number, ensure that you return the variable to it's correct value before exiting Versatile.  (By a 1 mode memory we mean you can switch to different conversions or factors within the same mode without losing the original value).  An example will follow to explain this system.





To select different modes of operation, tap on the Convert/Factor Mode pick list


(ie. Mode), and choose any of the four modes.  The Mode Data pick list will update automatically to your choice.


Example 7:  Converting 10 Metres squared to Acres.


Notes:  This example demonstrates the Convert to Mode and the 1 mode memory feature.





Step 1:	Switch to metric base units.


�





Step 2:	Select Area variable from the Geometric calculations group and enter the value 10 on the Variable Data Line.


�





Step 3:	Select Mode and choose Convert to.


�





Step 4:	Select Acres from the Mode Data (Convert to) pick list.


�


Step 5:	Your answer will be shown.


�





Step 6:	Exit Versatile, and tap on Show Variables.  The value will be returned to 10 Metres squared.


�





Variable Isolation


Lunar MathStar offers a Variable Isolation system.  This system allows you to isolate different variables in programmed equations, and solve for them using the other variables in the equation.





MathStar requires you to provide the solutions for different variables in the equations and ensure that these pre-programmed.  The Variable Isolation system only provides a method to manipulate the use of these variables and equations - and does not specifically solve for them itself.





To use the Variable Isolation system, simply turn the Auto Solve on for the variable you are trying to solve.  If MathStar detects a circular reference, it will automatically turn off the Auto Solve for any other variables dependent on the variable you are trying to solve.





The exact method by which MathStar does all of this is quite a bit more complex, but basically MathStar only turns off the Auto Solve of those variables which cause a circular reference - and no others, and then sets up to solve for the new variable.





The following example best illustrates how the Variable Isolation system operates.


Example 8:  Variable Isolation


Notes:  None.





Step 1:	Set the variable Length to the value 5.


�





Step 2:	Set the variable Width to the value 10.


�





Step 3:	Solve for Area, using the Solve For pick list.


�





Step 4:	Tap on Show Variables to display the list view.


�





Step 5:	Tap on Width, turn the Auto Solve on, and exit the Variable Editor.


�





Step 6:	You will be returned to the List view, which should look like the next figure.  Note that the Auto Solve feature has been automatically turned off for Area and turned on for Width.  (This is the Variable Isolation system at work).


�





Step 7:	Tap on the variable Area, and change it’s value to 500.


�





Step 8:	You will be returned to the List view.  Notice that Width has been recalculated correctly in relation to Area and Length.


�


Advanced Topics


Lunar MathStar automates a large number of mathematical processes for the user.  This section details some of these processes in efforts to give the user a better understanding of internal operations.  This can benefit the user by giving insights on how to use Lunar MathStar better to suit their needs.


Variable Storage


Variables are stored in a variable tracking system.  Until a variable is given a numeric value it is not traced.  Once it is given a numerical value, it is known as a defined variable.  Variables are saved by their first name only.  Thus Volume (units) will be saved as Volume only.  However, you should always specify "(units)" when creating a new variable through the MathStar Editor, even if the variable type does not exist.  This applies to constants as well.


The List View


All variables within the variable tracking system are displayed in the order they were input.  Constants are physically stored as variables but are displayed in a special way.  Variables that begin with "c_" are constants, and are not displayed unless specified by the preferences.  Everything in the Show Variables display is clickable, and will bring up the Variable Editor for the variable chosen.


Converting between English and Metric


All of MathStar's internal conversions are recorded in Metric, because the package was originally written for use in Canada.  However, conversions are available as English conversions, by simply multiplying the conversions by a pre-programmed factor.  MathStar knows what conversions to multiply and what the factors are, by the variable type each variable has.


Scaling Factors


MathStar provides true factor scaling.  It looks at the variable name and looks for ^ followed by a number.  Factors are then used as 10 to the power of the exponent and multiplied by the number supplied.  For example, kilo for metres is 1000, and thus kilo for metres^3 Is 1,000,000.


Circular References


MathStar does not permit you to define circular references.  It doesn’t provide a warning message or fail to operate.  Instead, as detailed in the Variable Isolation section, MathStar will turn the Auto Solve flag on for the variable you are trying to solve, and turn off all Auto Solve flags the variable is used to solve for other variables.
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