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Helpful Hints

You will find helpful
hints, notes and
extra information
like this throughout
the documentation.
These helpful hints
will always be

Did you know?
Math Suite

Millennium, Build 1
is the successor to
the SR2 release of

the TI-Source Math
Suite 2000, Second
Series.

The name was
changed for two
reasons. First, the
TI"in 'TI-Source'
conflicted with
Texas Instrument's
trademark.

The second reason
the name was

changed was to

What is 'Math Suite Millennium'?

Math Suite Millennium,hereafter referred to as MSM, is a large, integrated
collection of advanced mathematics graphing calculator software.
Designed to be highly capable, efficient, easy to use, and completely
cross-compatible with the TI-89 and TI-92 Plus (including all AMS and
hardware versions).

Many different types of programs and utilities have been developed for
advanced graphing calculators, like the TI1-89 and TI-92 Plus. Most of
these programs are very small and usually perform a very little purpose.
They normally aren't documented very well (sometimes not at all), and can
be very difficult or awkward to use. The goal of Math Suite Millennium is to
provide an integrated collection of useful applications that enhance the
abilities of the graphing calculator itself.

In addition, the documentation included with this collection aims to be one

of the most in-depth, valuable graphing calculator software manuals to
date (what good is a program that no one knows how to use?).

What's so different about it?

There are a lot of major changes in Math Suite Millennium since TI-Source
Math Suite 2000. Most components of the software have been completely
rewritten and redesigned. Other parts have been removed and new parts
and features have been added for efficiency, compatibility and practicality.
Math Suite Millennium is also completely compatible with all AMS and
hardware versions on both the TI-89 and TI-92 Plus. For a more detailed
list of features, check the feature list later in the document.

Unlike versions of the discontinued TI-Source Math Suite 2000, Math Suite
Millennium no longer contains a lesser and greater version (such as
compact and plus). Instead, the software comes in one big, single
package.

In addition, a T1-92 version of Math Suite Millennium has not been
developed. This is due to several factors:

e Limited Memory:
The TI-92 has an extremely limited memory capacity when compared to the TI-89 and TI-
92 Plus. Adding additional features to the TI-92 version would only compromise
calculator performance.

¢ Internal Limitations:
Second, limitations in the T1-92 itself make accomplishing certain programming and
mathematical tasks difficult.

e Lack of Time:
Most importantly, it would take too much time to develop an additional TI-92 version.

If you would like a version for the TI-92, please download the TI-Source
Math Suite 2000, Second Series SR2, which can be found at
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http://www.ticalc.org/, author's home page (check readme.txt), or from
other various web sites.

Where do | go from here?

You are encouraged to read through the remaining portions of this
documentation, which includes a complete installation and usage guide.
Try the included calculator software.

This software is freeware, which means you may use it as long as you wish
without paying for it! If you wish, you may distribute the entire unmodified
package, provided you don't charge a fee for it (please let the author know
when you post MSM for download on other sites, so the download list can
be updated).

If you have questions, suggestions, comments or concerns about Math

Suite Millennium, don't hesitate to email the author/programmer, Jason S.
Bailey at jasonsbailey@yahoo.com.

Extra Programs & Utilities

In the directory where MSM was extracted, you will find an 'extras' folder.
Inside this folder is a number of calculator program extras that have been
included with this package. Some are math programs; some are not.

This documentation, or manual, does not cover installation or usage for

these extra programs. You will find this information in a file called
‘extras.pdf' in the extras folder.
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The following is a list of calculator terms and their definitions that you
should know before reading further.
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A diaI_Og box is a graphical box which can T-:u:-;slm3-2I:-'ruICul::II:Ith:r'IPrSmII:IIUtuEnTupI
contain text, text boxes, drop-down and pop-up | - — -
menus. Pressing Enter or Escape will close the This i3 9 dialed box,
dialog box and may perform a different action 0ia70d boxes Can Conkain bexks Eexk boxess

H dropdown and FOFURE MenUs!
afterwards depending on the key pressed.

Enter=0F ESC=CRMCEL
exanplel s

A drop-down menu, found in dialog boxes, —
allows the user to select an option (by pressing TmﬂslmmruItﬂcIﬂtthPrﬁmlﬂIﬂm UPI
the right arrow key) and expanding the list of ‘ DIALOG EOX i
predefined menu options. Once the menu is
expanded, a pop-up menu appears (see below). Drapdewn:
After an option is selected, the menu is #pande
collapsed (pop-up menu disappears), and
displays the selection made. Eranplel )
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A text box, found in_ dialog boxes, is a small TooT:Iﬁ13»zEr-qu:uﬁ:Iutr.e'rIrrsmluIcnusn'uJ
rectangular box which allows the user to type a DIALDG EOY =
Characters suCh as numenc Values Or Texk boxgs can Condin Tekkers and numbers!
alphabetic entries. If the cursor is in a text box Hurabrs: 0123456789 |
that has values in it, you may need to press Litters: [RECOEFGHLIELMNIR |
Enter twice to close the dialog box and continue
(once to highlight all of the text in the box). eamplel

MAIM  FADAUTOD  FUWC  0fz0)

A pop-up menu is a menu with selections
arranged in a sort of vertically arranged list.
With the up and down arrow keys, one can
move a floating black bar to the selection of
their choice and press Enter. Or, one can press
the key which corresponds to the menu
selection (to the left of the selection or option).

A toolbar menu is horizontally arranged at the
top of the screen. Selections are made using
the function keys (F1, F2, etc.). Depending on
the selection, some may display a pop-up menu
directly below the toolbar menu selection. Other
selections may perform an operation without
displaying a pop-up menu (like Quit (F5) in most gxamplets
Suite programs). *
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Math Suite Millennium is a large collection of math programs and
functions, each with their own unique list of features. Although a complete
list would be too big to display here, a smaller, more condensed list is
available below:

General (most programs)
Ability to save answers or variables used in calculation, view answers in exact or
approximate form, access keyboard shortcuts. Enhanced error handling abilities.

+ Diagnostic & Repair
Scan the installation for errors, fix errors in registry matrix, scan for presence of system
libraries, perform file scan to see if all files are present.

*  Quadratic / Poly Solver
Calculates equation's vertex, roots, discriminant, and direction the equation opens (up
or down). Also includes a simple polynomial solver.

+ References Center
Contains over 35 algebra, calculus, geometry and trig formulas, theorems, and rules.
View example graphs for topics such as hyperbolas, circles, linear equations, law of
cosines, etc. Also provides access to the Function Help application.

+ Simultaneous Equation Solver
Solves an unlimited number of simultaneous equations, limited only by memory. Uses
advanced paging system to display answers. Contains quick statistics on answers,
such as mean, etc. Able to export answers to Easy Stats Pro.

» Linear Equation Tool
Calculates information about the linear equation by entering the coordinates of points on
the line, such as slope, distance, midpoint, axis intercepts, equation of the line, etc.
Built-in Interpolate Editor. Works with 2D and 3D equations, and supports the ability to
export answers to Easy Stats Pro. Graphs the resulting 2D or 3D equation.

» Math Suite Manager
Provides quick and easy management of Suite options through a graphical interface.
Features a efficient sending feature that allows easy transferring of the software to other
calculators. Also provides access to all of the Suite applications, as well as keyboard
programs that existed before Math Suite Millennium was installed.

»  Numeric Converter
Quick and easy unit conversions of any type. Convert binary, binary-coded-decimal,
decimal, hexadecimal and octal bases. Convert between temperature units (Kelvin,
Celsius, Fahrenheit, Rankine) or between other units of measure supported by the
calculator. Also, perform rectangular or polar coordinate conversions.

+ Geometry / Trig Toolbox
Graphical triangle solver, Pythagorean theorem utility, trig operations (sine, cosine, arc-
cosine, arc-cotangent, etc.), area and volume object utility (example: find the radius,
area, circumference and diameter of a circle, etc.).

+ Calculus Toolbox
Using a single expression, calculate the anti-derivative, integral, 5-7 derivatives at once,
taylor polynomial , limit, and implicit derivatives. Very easy to use.

+ Easy Stats Pro
An integration of all the calculator's statistical features, with an integrated list editor.
Perform statistical regressions, one and two variable statistics, cumulative list sums,
etc. Access TI-Stats Flash application's features. Import existing lists for analysis.
Save data to list, or data plot. Also accepts automatic imports directly from other
applications, such as the Linear Equation Tool.

+ Function Help
View in-depth usage information (and examples) for included Suite functions (such as
arccot, binexp, trisolve, xroot, etc.). Acts as part of the References Center program.

+ Shortcuts
View keyboard shortcuts (if applicable) for all Suite applications 1-9.

« Area & Volume Tool

Find additional information about 2D (circles, triangles, etc.) or 3D objects (cone,

pyramid, sphere, etc.), given one or more values. For example, find the volume of a

cone given the height and diameter of the base. Acts as part of the Geometry / Trig
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Toolbox.
Arccot() function

Calculates the trigonometric arc-cotangent of a given value.
Arccsc() function

Calculates the trigonometric arc-cosecant of a given value.
Arcsec() function

Calculates the trigonometric arc-secant of a given value.
Base() function

Converts numeric values to other numbering systems, or bases. Supports binary,
binary-coded-decimal, decimal, hexadecimal and octal numbering systems.

Binexp() function

Performs binomial expansion to binomial expressions.
Coord() function

Converts between rectangular and polar coordinate systems.
Cot() function

Calculates the trigonometric cotangent of a given value.
Csc() function

Calculates the trigonometric co-secant of a given value.
Frac() function

Displays expressional or numerical fractions as simplified and/or expanded fractions,
reguardless of the calculator's Exact/Approx mode setting.

Implicit() function

Calculates the first order implicit derivative of the given equation by using the provided
dependent and independent variables of the equation.

Inter() function

Given two points that exist on a line, interpolates additional values that exist on the same
line
Sec() function

Calculates the trigonometric secant of a given value.
Trisolve() function

Given partial side and angle information of a triangle, attempts to solve for the existing
side and angle values.

Xroot() function

Calculate any root of any number (example: finds the 3" root of 27).
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By theway:....

Amidst the rest of
the guide, you will
see screen
captures (live
pictures of a TI-89
or TI-92 Plus LCD
screen) to help

There are several ways to install Math Suite Millennium. Each method has
its good and bad factors. You should choose the installation method that is
best for you.

Most users will probably install MSM directly from a PC. However, MSM
can be installed from another calculator that already has MSM installed on
it. This makes sharing MSM with your fellow students or colleagues easier
than ever.

These installation instructions assume you will be using the TI-Graph Link
cable and software (using Windows). Those using other programs, on
perhaps other platforms (such as Linux), shouldn't have trouble modifying
these instructions to fit their situation. You should take note that the words
program and application are used interchangeably. They both refer to
programs that run on the calculator.

There are basically four different ways MSM can be installed (they are
provided for your convenience):

1. Send a memory backup from your PC to your calculator.

2. Send a group file from your PC to the calculator, then install the
software by running a calculator setup program.

3. Send MSM to the calculator using another calculator (with MSM
already installed on it) using the Send MSM feature, then install the
software by running a calculator setup program.

4. Send MSM to the calculator (in a folder called MSM) using method
#2 or #3, then perform a re-install by running a calculator setup
program.

Install Method 1: Calculator Memory Backup

This method is the easiest way to install MSM on your calculator, but does
not allow any customization during setup, as the other installation methods
will.

WARNING: You may wish to backup any existing data (programs,
functions, variables, etc.) on your calculator before you continue. The
following procedure will erase all existing data on your calculator!

Install Memory Backup from a PC

1. Plug the TI-Graph Link cable into your calculator and run the TI-Graph
Link software.

2. Click on the Link file menu and select Send Backup... DO NOT
perform a typical send by pressing the send button or by selecting
Send... from the Link menu. If you do, MSM will be installed incorrectly.

3. Select msm1mem.89g if you are using a TI-89, or msm1mem.9xg if
you are using a T1-92 Plus from the folder that you extracted MSM.
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WARNING: Although content is the same in both files, each file
represents a specific pre-defined configuration for each calculator model
(with other installation methods, the configuration setup is made by the
msmsetup calculator program). Thus, you cannot substitute one file for
another in this instance (installation method).

4. Hit the OK button. A small box will appear, asking you to confirm that
you want to send the calculator backup. Press OK. Once the backup is
sent, setup is complete! If necessary, you can send any calculator data
(functions, programs, etc.) that you previously backed up to the
calculator.

Install Method 2: Send Group File & Install

Plug the TI-Graph Link cable into your calculator and run the TI-Graph Link
software.

Select Send... from the Link file menu or click the send button () on
the toolbar (DO NOT select Send Backup... from the Link menu!).

Select msmlcalc.89g or msmlcalc.9xg from the folder containing MSM.
It doesn't matter which file you select; the content is exactly the same in
each. It does not matter if the Retain Folder option is checked. If checked,
MSM will be sent to the main folder (DO NOT send MSM to the MSM
folder if it already exists!). Press OK.

Once the MSM group file has been sent, check the calculator and see if
MSM was sent properly. If you checked the Retain Folder option in TI-
Graph Link, you should find MSM content (such as msmsetup) in the main
folder. Otherwise, MSM should be in the folder you selected during
transfer.

Now that the contents of the group file is on the calculator, skip on to the
Finalizing the Installation section below.

Install Method 3: Send from another calculator

On the source unit (calculator already containing MSM), run the Math
Suite Manager (more detailed instructions later in the documentation) and
select Send MSM from the Tools (F1) menu. A dialog box appears with
some instructions for you to follow.

Plug the calculators together with the calculator link cable. Ensure the
receiving unit is on the Home screen and press Enter on the source unit.
When all the files have been sent, the source unit will display a dialog box
indicating as such.

Now that MSM is on the calculator, skip on to the Finalizing the Installation
section below.

Install Method 4: Send & Re-Install

On the receiving unit (the calculator you're going to install MSM on),
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Dialogl Boxes

Some of the dialog
boxes depicted in
the setup process
and in other parts of
the documentation
are from TI-89's.
Others, on the other
hand, are from a Tl-
92 Plus. Even
though the dialog
boxes may look
slightly different,
their content is the

same.

create a folder called MSM (case doesn't matter). This can be done by
typing NewFold msm from the Home screen and pressing Enter.

Send MSM to the receiving unit via install method #2 or #3. If you use
method #3, set the current folder mode setting on the receiving unit to
MSM. Otherwise, un-check the Retain Folder option in TI-Graph Link, and
select the MSM folder when prompted. Send MSM to the calculator.

Once the send is complete, MSM content (such as msmsetup) should be
found in the MSM folder. Set the calculator's current folder setting to
MSM. Run msmsetup (type msmsetup() from the Home screen and press
Enter). Press Enter at the first dialog box. A second dialog box containing
the title "This will install:" will appear.

Select the Relnstall option from the drop-down menu and press Enter. In
the forthcoming dialog box, select whether to install keyboard shortcuts
from the drop-down menu (yes or no) (see Finalizing the Installation section
below for more information). Press Enter. Soon a dialog box appears,
asking you where the MSM functions are currently located. Type MSM in
the text box and press Enter. In a few moments a final dialog box appears
telling you the setup process is complete. Press Enter and you will be
redirected to the Home screen.

Installation is now finalized and complete. Note, however, that MSM
function and program variables are not archived with this installation
method (selecting Relnstall). You'll need to archive the MSM
files/variables manually (MSM will automatically un-archive any data that
shouldn't be archived when any MSM application is executed).

Finalizing the Installation (methods #2 and #3)

MsM should have been sent to the calculator via a PC or a calculator with
MSM pre-installed. Now it is time to finalize the installation.

Check your calculator's mode settings and find the current folder setting.
Make sure this is set to the folder that contains MSM. THIS IS VERY
IMPORTANT! If you sent MSM to your calculator via a PC (Installation
Method 2) and the Retain Folder option was checked, set it to main.

Fi~T _Frr IF%iel Fur | FE T FAy I
Tonly” MzM SETUR i

Flease Fead Ehe official
docurmgnkation befers usind
Ehis soFbwars.

HOTE: ATl MZM conkenk rust
b in Ehe Current Folder
FuF an installation!

At the home screen, type msmsetup() and
press Enter. Make sure you add the closed
parenthesis after msmsetup. You should get
a dialog box like the following (to the right).

« ENTER=MEXTs ESCoaUIT Press Enter at this screen (or Escape to

¢ Enber=OF__3c FEC=CANCEL 3 cancel), and you should see another dialog
1R EanamTn —FNe sl DOX appear, like the one below:

There is a drop-down menu in this dialog box which allows you to select
the installation type. Install should already be selected (if not, make sure
that it is). Press Enter to proceed with the installation or press the Escape
key to cancel and return to the Home screen.
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Setup Type:..

If you've selected
Uninstall rather
than Install, some
of the dialog boxes
depicted in the
installation
instructions may not

1 il INZTHLLATION K
: : 'ETH — - I UF"T
Another dialog box will appear, Ui Ll dusbadlh
asking you if you wish to install Math Suite Millenium
Euild 1 (AS-2001)
keyboard shortcuts (use the Models: TI-59, TI-92 Flus
drop-down menu to make your fetion: NEEEINE:
selection). If you select yes, - e e il
. . . . . ]
the first 9 Suite applications will 5 Bitee G b cemeel
T TR — be memesa CEnter=0K (ESI:=I3FINI3EL)_)
@Iﬁmuru Calc|Other [Frami0)Clzan u;JJ UZE £ AHD é TI NFEN CHOICE

Should kevboard shorkouks
bg created For apeTications

1-57 1> accessible via a keyboard shortcut (diamond
T A GEs i b and a number). Existing keyboard shortcut
< Enter=lE__Ca ESCSCANCEL 2 programs will be renamed from kbdprgm1 to
MEMEELUE oldprgm1, etc., and will be accessible after
installation via the Math Suite Manager
program. If you select no, none of the Suite applications will be accessible
via shortcuts and any existing keyboard shortcuts will be ignored.

Another dialog box appears, and explains the arrangement of the setup
process. Setup is divided into

two distinct phases. The first it SETUF: FHAZE 1 T
phase prepares the calculator TSM Sﬁtup iz divided into
by creating the necessary e RRSSEs
folders and generating the Phase 1, system configuration

A and wariable preparation, is
necessary variables (such as ready to begin.
the registry configuration = Press Enter to conbtinue
matrix). Press Enter at this '.CEP:EEEDEEE}tD "2;’3531 s

. : = =
screen to begin the first phase |remsccos— -

of the installation.

After you have pressed Enter, another box appears, asking you which
folder you want the MSM functions placed in. This is here for those that
like to place all of their math functions (including MSM's functions) in one
folder for easy access. Type a folder into the text box (or accept the
default value) and press Enter.

(PN AT T T I T T |
" FUMCTION FOLDEE )

E:ijt'&g:":e}j:ﬁ“&".ﬁéﬁ tiks If the folder doesn't exist, setup will create it
Fotacr: [T /| for you. Also, the value you enter here will
become the default value for the Folder on

® Press Enker bo Conkinue

P Exit option (discussed later). Please take note
that the MSM functions will not be moved into

TIFE + TENTERIIE AND TESCICARCEL | g e o o your choice until phase 2 of the

setup process.

It is also very important that you leave the MSM functions in this folder
after setup is completed. This is because some MSM applications call
these functions (The Geom/Trig Toolbox's Triangle Solver calls the
trisolve() function, for example). If you move them out of the proper folder,
none of the MSM applications will be able to locate them, and as a result,
some applications will not function properly.
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Once you've pressed Enter, the first and Math Suite Millennium
shortest phase of the setup process will setup. Fhase 1.

begin. You will see a short text message on
the screen indicating that setup, phase 1 is
in progress.

FAN __ EAoDAOTD  FOWC A

After a short moment, another dialog box

appears, informing you that phase 2 is ready to begin. Press Enter to
continue. During phase 2, the final portion of setup, a graphical status
screen displays setup's progress while all of the programs and functions
are moved to the appropriate folders and archived to save valuable
memory space.

T

EXI P T SECT
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Mat] Fetur is reade for Ehe
secend and final Fhass in

St the inskallation process.
Frodrams and Funckisns will
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|

® Fress Enter bo continug
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r Enter=0k AU ESCSCAMCEL 3

During phase 2, you may be prompted with a dialog box warning about
garbage collection. This can occur because of the intense file archiving
operations, and is a very typical occurrence. Press Enter and setup will
continue.

If any MSM functions or programs are missing, a dialog box will indicate as
such. If this dialog box does appear, make sure you press Enter instead
of Escape, or setup will terminate. Take note of any such missing
programs or functions so you can send them to the calculator later after
setup is finished.

Once setup is complete, a small dialog box will appear, indicating that
setup has finished. Press Enter and you will be redirected to the Home
screen and setup will terminate.

Installation is now finalized and complete.

Re-Installing Math Suite Millennium

Re-Installation (running msmsetup and performing a Relnstall) should be
performed only under one of the following circumstances (MSM content
must already be in the MSM folder):

« The keyboard shortcut programs for MSM were lost and you want them
recreated

« The registry configuration matrix (msm\registry) was corrupted or lost,
and the MSM can't seem to rebuild it on its own (automatically).

Run msmsetup from the msm folder (msm\msmsetup()). Press Enter at
the first dialog box. Select the Relnstall option at the second box and
press Enter. At the next dialog box, select Yes or No to whether you wish
to install keyboard shortcuts (any existing MSM keyboard shortcuts will be
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un-installed first before it installs any new ones). Provide the location of
the MSM functions at the next dialog box and press Enter. After a
moment, a final dialog box appears, indicating that the re-installation is
complete. Press Enter and you will be returned to the Home screen.

See Installation Method #4 section above for more information.

Un-installing Math Suite Millennium

Un-installing Math Suite Millennium is very painless and extremely easy.
Since MSM contains so many files, an uninstall feature is extremely
important.

WARNING: By proceeding, you will erase all contents of Math Suite
Millennium. Any actions performed cannot be undone. Once it is gone, it
must be reinstalled before it will function properly again.

Run msmsetup from the msm folder (msm\msmsetup()). Press Enter at
the first dialog box. Once the second dialog box appears (containing This
will install...), select the Uninstall option from the dialog box. Press Enter.

A dialog box appears, informing you that the setup process is divided into
two phases. Press Enter to begin the first phase. After a moment, another
dialog box appears with a notice that phase 2 is about to begin. Press
Enter. A graphical status screen will be displayed and a graphical status
indicator will gradually advance as files are deleted. After it completes its
task, a dialog box is shown, letting you know the un-install is done. Press
Enter to return to the Home screen.

Check the msm folder and delete any remaining contents. Some files were
needed during the un-install process, and therefore, could not be deleted.
Any old keyboard shortcut programs you had before installation should
have also been renamed and reinstated as keyboard shortcuts (renamed to
oldprgm1 to kbdprgm1, etc.).

Un-install is now complete.
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\Versions

determined by
selecting About

from either the main
pop-up menu, or

The save dialog box
folder setting only
shows the current
folder.

Bypass the folder
setting by typing the
full path of the
variable you wish to
save. For example,
if the folder setting

Once MSM has been successfully installed on your graphing calculator,
you should familiarize yourself with all of MSM's applications, or programs,
as well as the command line functions. In this way you will be able to
utilize its full potential. Beyond some general program information is a
section for each program. You should take note that the words program
and application are used interchangeably.

Program Version Numbers

Program version numbers are based on program development. For
example, a program which has undergone a large amount of development
will have a higher version number than a program that hasn't. Sub-version
numbers (decimals, such as the 3 in 1.3 ) signify smaller, more subtle
changes.

Version numbers do not signify releases. For example, if a program has a
version number of 3.0, it doesn't mean the program has been released 3
times. It simply indicates a level of development. During a single
development, a program may start at 1.0, and when the software is release
to the public, it may be 4.0 after further development and change. It just
depends on the amount of work the program has gone through.

Saving Things for Later

Nearly all MSM applications have a save feature of some kind. Having a
save feature is important because it allows you to save answers or
variables for later use.

The save menu is usually accessible from a main pop-up menu, or the F2
key on a toolbar menu. Almost all MSM programs that have a save
feature have these two options (among possibly others):

+  Answers

Save the current answers. Answers are calculations
that the program has made. For example, in the Quad

I N ) N M R |
['.f SHUE ANZLIER \]

THF ... HUF. EXFE oF LIZT
Folder......main

/ Poly Solver, the vertex would be a type of answer.
Sometimes the save feature allows you to save only
the calculation that is currently on the screen. For
example, if the vertex were displayed, you could only
save the vertex until something else was displayed.

« Variables

ARSE... Wekbey CLISTI+

Yariable: [uerkexd |

® Fress Enksr bo saug
® Frass E5c ko cancel

EF TN

Save the current variables. Variables are values
used in the calculation process. In many instances,
they are coefficients to an expression. For example,
in the Quad / Poly Solver, coefficients a, b and ¢
would be classified as variables. They are deemed
variables because they determine the outcome of the
calculation. Usually, you can select some or all of the
variables you wish to save via a drop-down menu.

I S T T N R |
['.f SAUE VRRIAELE \]

THRs.. U+ EXFE oF LIZT
n

Folde i
Valus CHUMD

Wariable: [al) ]

® Fress Enksr bo saug
® Frass E5c ko cancel

EZC=CAMCEL
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Trailing Dots in pop-up Menus

As you may notice as you use the various programs and applications,
some pop-up menu items (hormal pop-ups and toolbar pop-ups), some
menu selections have trailing dots after them and some don't. The trailing
dots indicates that the results of the selection will require you to provide
some type of information — a drop-down menu selection, fill in a text box,
etc.

For example, selecting View Approx from any program doesn't require any
extra input from you. Thus, the menu selection doesn't have trailing dots.
The Interpolate Editor in the Linear Equation Tool, for example, requires
the additional X or Y value after you have selected Interpolate from the
toolbar menu. Thus, this menu selection has trailing dots. It is there to let
you know when to be ready to provide input. Simple, but informative.

Program Parameters

Every MSM application in the standard installation (excluding any extras)
requires a single parameter. Although not a worry if using keyboard
shortcuts, it is a big issue if you run MSM programs from the Home screen.

Every MSM application (excluding system library programs, such as
syslibl, msmbook1, etc.) accepts the same type of values—a 0O ora 1.
This parameter is in place to tell the program whether it is being called
directly from the Home screen or if it is being called by another program. If
it is being called by another program, system settings will be ignored (at
start of program and at exit).

As a user, you should always use a value of 1. So for example, if you
wanted to run the MSM Diagnostics & Repair program, you would type
msm\msmapp0(1) and then press Enter. The system uses zero
occasionally, but you shouldn't unless you absolutely know what you are
doing!

Calculator Mode Settings

It you have chosen to install keyboard shortcuts, you have an added
advantage — greater mode preservation support!

As any MSM application begins, it must change several mode settings to
properly operate. This is done so you don't have to worry about mode
setting conflicts. However, MSM is designed to preserve your original
mode settings at all costs. Unfortunately, there will be times when a
program is terminated prematurely, either by a program error, lack of
memory, or user intervention (ON key press).

If you have installed keyboard shortcuts, and you hit the ON key, the

keyboard shortcut program (main\kbdprgm1, etc.) will attempt to initiate the
exit sequence which restores all of your system settings. Due to the design
of the calculator, this won't always work (the ON key will sometimes bypass
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Application’ 0

The MSM
Diagnostic and
Repair program
can be accessed
via the Math Suite
Manager (app 5) or
by typing

the keyboard shortcut program's control), but it works much of the time.

If for any reason you need to restore the old settings, and you don't wish to
restore them the old fashioned way (manually via the MODE screen), type
setMode(msm\msmmodes) and press Enter. Your old settings will be
restored. Note that these are the settings that existed the last time a MSM
program started properly. Thus, if you use this command, use it abruptly
after the program crashes or terminates.

Application 0: MSM Diagnostic & Repair

The MSM Diagnostic & Repair program is exactly what the name implies —
a simple troubleshooting & fix-it program. Although not capable of
repairing every possible software problem, it is capable of detecting or
repairing many common, simple software problems.

e T R R A Once the program is invoked, a
- IR} FLE DiRaHDSTIC 2 Uel | welcome dialog box appears. As
MSM Dizgrostic will mow the box indicates, you will need
SERn gty for srrors and to press Enter to invoke a scan
repair and problems. of MSM and its components. Of
= Press Enter to scan course, to cancel the program
= fress EBsc fe cancel altogether, press the Escape key.
\(Enter=DK ) CESCSCANCEL) ) After you press Enter, a text
mem\memapplil ) message will be displayed,

informing you that (all) scans are
in progress. After a short wait, the results of all the scans appear. A dialog
box is displayed with the first set of scan results.

The first scan checks the presence of all o e |
MSM system use programs (msm\syslibl, e e
msm\syslib2, etc.). The first set of scan S ere checked:

~ msmhseslibl is Ok
~ pasmhsesTibe is OK
~ pasmhsesTibE is OK

= EMTER=MERT» EXC=FREY

£ Enker=0K Ar EFCSCAMCEL A
It is more than likely, however, that if the RN RAOAITO  FUNC o/30]
program runs this far without crashing that all

system libraries are accounted for. A few scans require the presence of at-
least one system library.

results will report on the condition of each
system library -- whether it exists or not.

The next scan checks the presence of all MSM math books
(msm\msmbook1, msm\msmbook2, etc. -- namely, system libraries for the
References Center program (application 2)). Like the first scan, the results
of this scan will report on the condition of each math book — whether it
exists in the msm folder or not.

The third scan checks the condition of several temporary variables, such
as msmitransfer (a medium between system libraries and calling
programs), global variables, and the MSM graph database variable
(msm\msmgdb). These variables are unarchived, unlocked, and/or deleted
if needed. The scan report indicates that all temporary variables were
repaired as necessary.

The next scan checks and repairs any errors in the registry configuration
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matrix (msm\registry) for errors. This matrix contains information and
settings concerning MSM. It is very important that you do not tamper with
this variable. However, if you have, or if the variable has been corrupted,
this scan will attempt to repair or replace the matrix.

The next dialog box asks you if you would like
to perform a voluntary file scan of MSM. This
scan will check for the presence of every
MSM file (programs & functions). Thus, if
you've lost some files, this scan should tell
you which ones are missing. If you choose to
perform the scan, press Enter. Otherwise,

press Escape.

After pressing Enter, the file scan begins, with a graphical status bar
showing the scan's progress. If any files are missing, a dialog box will
appear with the name of the missing file. Press Enter at this point to
continue with the scan or press Escape to cancel.

If necessary, you can abort the file scan manually by pressing the Escape
key (press it only once!). A dialog box will soon be displayed, asking you if
you'd like to continue or quit. Press Enter to quit or Escape to cancel (and
continue with the scan). After the scan completes, a small message
indicates the scan is complete. Press Enter and you will be returned to the
Home screen.

Application 0 (Diagnostic & Repair) — Frequently Asked Questions

® Question: The Diagnostic & Repair program won't run. Why?
Answer: If you are not experiencing a shortage of free memory, you are more than
likely missing one of the system libraries. You may need to send them back to the
calculator. Check the troubleshooting section for more information.
® Question: |ran the Diagnostic & Repair program. It reported registry errors but any of the
programs still won't run. What should | do?
Answer: Run msmsetup() and select the Relnstall option. If you need more help
with this, read the troubleshooting section.
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Application’1

The Quadratic /
Polynomial Solver
can be accessed
directly from the
Home screen by
pressing Diamond
and 1 (if you have
chosen to install

Since a quadratic
equation is also a
polynomial, you
could select either
option (Quadratic or
Polynomial) at the
beginning of the
program. The
quadratic solver,
however, is
designed to study
and analyze all of

Application 1: Quadratic / Polynomial Solver

The Quadratic / Polynomial Solver is simply a quadratic solver. A basic
polynomial solver was added at the request of users.

Once the program is activated, a dialog box
appears with a single drop-down menu (the
main menu). This menu allows you to
select the equation type of the equation you
want to solve. Typically, you will want to
select Quadratic, since this is what the
program is designed for. Although you
could select either one to solve a quadratic
equation (recall that a quadratic equation is a base 2 polynomial), the
guadratic selection contains tools and information specific to quadratic
equations. Select Polynomial if you wish to solve a simple algebraic
equation, or polynomial. Once you have made your selection, press Enter
to continue.

Fir| Fer [F3v| Fir [ FE Fir
TooT5|AT3ckra|Calc|Other [Framib|Clean Ur
RUADRATICAFOLYHOMIAL SOLVER

Equation Tepe: [IGEECERAHE +

= Frgss Enker bo Continug
® Fress E5c ko cancel

r Enter=0k A ESC=CAMCEL A

Quadratic Solver

] |

If you selected Quadratic from
the main menu, a second
screen appears (appearance

'1{ GUADKATIC EGUATION TOOL
Evaluate: (alxi+iblx+ici=0

EE;: 5:5 pending Suite Input Mode
icy=t @A option), allowing you to enter

. Frece Erber to eolue fes the coefficients of the equation.

m Press Esc to cancel (2
— tEnter=0K ESC=CHHCEL » —

b2k 000 DEGANTO 0 FUMWC af%0 00000000 ]

Ensure you enter the
coefficients in the correct order
(in the right text box), as
requested by the program. Once you have done this, press Enter to
continue to the next screen.

Once the solutions (or roots — where the equation crosses the x-axis) are
calculated and displayed, the main quadratic toolbar appears at the top of
the screen. From here, you can view the solutions in their approximate
forms, view the equation's coefficients (to verify the values you've
entered), save answers and more.

The Math (F3) menu allows you to take a
deeper look at your quadratic equation.
From here you can find the equation's
vertex, discriminant, and solution (including
equation type -- the direction the equation's
graph (a parabola) will open — either up or
down). Once an option is selected, the
appropriate values will be calculated and displayed under the toolbar. You
can also approximate the current math operation (solution, vertex, etc.) or
graph the equation via this menu, but the program will terminate after the
graph operation is completed.

The Save (F2) menu allows you to save the current calculation, or answer,
(basically what is displayed on the screen) using the answers option. It
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also allows you to save the equation's coefficients with variables option.

To return to the first main menu, select New Vars... from the Tools (F1)
menu. When you are ready to exit the program, press Quit (F5) or select
Quit from the Tools (F1) menu.

Suppose you wanted to solve the following quadratic equation:

-4X+3X"2-x=-8

Before we run the Quadratic / Poly Solver, we must prepare the equation by following these
steps:
1. Simplify like terms. The equation becomes -5x+3x"2=-8.
2. Display terms in descending order, according to the term's exponent. The
equation is displayed as 3x"2-5x=-8.
3. Set the equation equal to zero. Move the -8 to the other side of the equation.
The equation becomes 3x"2-5x+8=0.

Run the Quadratic / Poly Solver. Select Quadratic at the first drop-down menu and press Enter.
Now, you must enter the coefficients of the equation. Enter a (3, in the example). Enter b (-5, in
the example). Enter c (8, in the example). Press Enter.

The solution (roots) to the equation -4x+3x”2-x=-8 is displayed under the toolbar menu. Both
answers should begin with 5/6....

Polynomial Solver

If you selected Polynomial from  [FmE, FE0 T 5 0 e B0 ol 250 g
the drop-down at the main FOLYHOMIAL ZERDZ
menu at the beginning of the Equation: [ferotiwts |
program, the polynomial solver Variable: |4 |
main dlalog box will appear. ® Fress Enter to zolve

8 Press Esc to cancel Of)
The polynomial solver is a
simple equation solver added at
the request of users. Very MR BEGANTD  FURC @Sz

simple to use, and quick to

calculate. Simply enter the equation into the equation text box and the
variable you wish to solve for. Press Enter when you are ready to solve.
The answer to the equation is displayed under a toolbar menu.

From the toolbar menu, you can save the polynomial equation or its
solution. You can also view an approximation of the equation's answer
from the Tools (F1) menu.

To return to the first main menu, select New Vars... from the Tools (F1)
menu, or press Quit (F5) or select Quit from the Tools (F1) menu.
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Application 1 (Quadratic/Poly Solver) — Frequently Asked Questions

Question: Why can't | save the equation type (displayed with solution roots)?
Answer: Equation type isn't a numeric entity or value that can be saved.
Question: Why don't | get the same toolbar menu when using the poly solver, as
compared to using the quadratic solver?
Answer: The quadratic toolbar menu has tools that are specific to quadratic
equations. These options make calculations that do not pertain to other polynomials.
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Application2

The References
Center can be
accessed directly
from the Home
screen by pressing
Diamond and 2 (if
you have chosen to
install shortcuts).

If you are unfamiliar

Application 2: References Center

The References Center is an on-calculator quick math reference guide. It
contains mathematics information on a myriad of topics. All-in-all, it
contains common math formulas, theorems, identities, definitions, rules
and hard to remember information.

In addition to definitions, the References Center has example graphs, or
illustrations, for hard to remember concepts. For example, if you needed
to know what a hyperbola was, you could view a definition and some
formulas, then view an actual graph of a hyperbola. This addition makes
the References Center one of a kind.

Once the References Center is activated, a N L e e |
toolbar menu appears with the References References Center
Center welcome screen. Math topics are Math Conpanian
categorized by topic. All algebra terms are
under the Algebra (F2) menu; the geometry &
trigonometry terms are under the Geom/Trig
(F3) menu; and the calculus terms are under MR kakAlTD FUHC |
the Calculus

(F4) menu. By pressing keys F2-F4 you will
e be presented with a list of related topics, or
Math| 5[5, of Losines terms, to choose from. After selecting a
HilLaw of Sines . . . .
EtHegative Anale topic, or term, from the list, a dialog box will
c: Par‘allelugr‘am - . . .
D:Poluzan appear with relevant information for the topic
EiPoljhedra you have chosen.

TYFEOF USE €% 11 + [EMTERIORIESC] |

Some topics, or terms, have T TEw T TET 17 S E

h ial f =—|Zoom Tr‘ace-TRegr‘aphTMath Dr‘au]:rr 45' HH
more t a}n one dia 0g bO?( 0 Referg. TRINWGLE (FRGE 1) K
information. The term triangle, [[Math | A trianale iz 2 ceometric

i figure consisting of three

for example, has yvell over five = U= R e
pages of information. If the connected by three sides.
term has more than one page, » EMTER=HEXT. ESC=CLOSE
or dialog box, of information the (Enter=0K_» (ESC=CANCELY
current page will be displayed
in the title bar. In addition, the e @mams— Ewe ]

bottom of each dialog box will
display very brief key control instructions, like ENTER=NEXT, Esc=PREV
meaning pressing Enter will take you to the
next dialog box and pressing Escape will take
you to the previous dialog box. If the next
e screen happens to be a graph, then you
Gl S R RSl should see ENTER=GRAPH, Esc=PREYV at
TR e TARTEL the bottom of the dialog box. If the next or
previous screen closes the dialog boxes and
returns you to the main toolbar menu, the key
will be defined as CLOSE. Examples: ENTER=CLOSE, or perhaps
Esc=CLOSE.

FL-TFE-[ FE | _f4 [ FE-] Fen[Fies
D TRIAWGLE (FAGE &3
E Giuen Sides dabac oF 4

From the Tools (F1) menu, the Function Guide (Application 11) can be
accessed. This handy function is a quick reference guide for all of the
included MSM functions. Also from the Tools (F1) menu, the screen can
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be reset (cleared) to its original (welcome screen) state (with the Reset
display option).

Pressing Quit (F5) from the main toolbar menu will exit the program and
return you to the Home screen.

Application 2 (References Center) — Frequently Asked Questions

® Question: | have found that the References Center is missing some very important math
information. Why isn't it there?
Answer: There are two reasons that the information in question doesn't appear in the
References Center. The first reason is perhaps the author hasn't thought of adding it
yet. If you wish you can contact the author and suggest the idea. The second reason
is that the information may not be common or hard to remember. Remember that the
References Center isn't supposed to be a complete mathematics library. It is
supposed to be a quick reference guide for common, hard to remember math
information, like formulas, theorems, identities, etc.
® Question: | am using a TI-89 and have noticed that some of the dialog boxes are a little
small and could contain a lot more text. Wouldn't it be easier to put more text in each box so
there will be less dialog boxes, or pages?
Answer: This was done to ensure compatibility between the T1-89 and the TI-92
Plus. Although the TI-92 Plus has a larger screen than the TI-89, the font size in a Tl-
92 Plus dialog box is larger,. This means that the T1-89 can actually hold more text in
a dialog box than a T1-92 Plus. Without shrinking TI-89 dialog boxes, the TI-89/TI-92
Plus compatibility could not be possible. This issue is true of all dialog boxes in Math
Suite Millennium.
® Question: | found out that some of the information in the References Center is incorrect.
What should | do about it?
Answer: Make sure the information is, in fact, incorrect. If so, contact the author and
inform them of the situation.
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Application’3

The Simultaneous
Equation Solver
can be accessed
directly from the
Home screen by
pressing Diamond
and 3 (if you have
chosen to install
shortcuts).

If you are unfamiliar

You can exit the
program at the
Number= prompt
by typing 0 and
pressing Enter.

You can also exit by
entering x or X at

Did you know?

The 'a’ in most of
the prompts
indicates a
coefficient from the
left side of the
equation (or the
side containing the
variables).

The 'b' in a prompt

Pressing F4 at the
bottom of the list

(last page of

Application 3: Simultaneous Equation Solver

Limited only by memory, the Simultaneous Equation Solver makes solving
an unlimited number of simultaneous equations very easy.

Typing Values Manually (Normally)

Once the program is started, it displays
Number= and waits a numeric value. This
prompt, as one might call it, may vary in
appearance from text to a dialog box,
depending on the Suite's Input Mode option
(described later). At this prompt, enter the
[T mmmnFme——a=n | humber of simultaneous equations you wish

to solve and press Enter. If you have three
equations, enter a 3; if you have ten equations, enter a 10.

SR A R
SIMULT SOLVER [+]
Hurmber-=

Recall that the number of equations should be equal to the number of
variables, or unknowns in each equation. For example, if you have 3
simultaneous equations to solve, you should have three variables in each
equation, such as x,y and z or a,b and c, etc.

In the next section of the program (again,
may vary in appearance), the program asks
you for the coefficients of your equations.
Below the information about your set of
equations (al, 1x1... etc.) is a prompt asking
you to provide the first coefficient from the
first equation. It reads al,1=.

SIMULT SOLVEE [+1]

al,1x1.al,3=x3=bl
al, 1=

MAIM  ERADAUTO  FUWC  0f30)
The prompt changes with each value you

enter: al,1=to al,2=to al,3=, etc. until you have entered all of the
coefficients from the current equation. Then the prompt changes to b1=,
asking you for the single numeric value on the right side of the equation.
Then the process begins again with the second equation, with the prompt
a2,1=.

Once you have entered all of the equation coefficients, the program
indicates that it is solving the set of equations. After a short time, the
answers appear under a toolbar menu, along with a message indicating
which answers are displayed from the total (Examples: View: 1-3 of 3 or
View: 1-4 of 6, etc.). If there are more answers than the screen can
accommodate, then a down arrow will be displayed near the bottom left
corner. If there are answers on the previous page, or screen (Due to
pressing F4) an up arrow will appear near the same location.

The page navigation controls (F3 and F4)
allow you to change the current list of answers

1o TJSE-TJP o tIr a2 J it I
SIMULT SOLUVER

wl= 3419 if there are more answers than the screen can
wz= 4019 display at once. F4 will advance the list,
w3= 34019

while F3 will retract the list, (return you to the
tUiew: 1-3 of 3} previous page of answers).

MAIM  ERADAUTO  FUWC  0f30)
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The Save (F2) menu allows you to save your answers, or the coefficients
you've entered. From the Save Answers dialog box, you can save all the
answers as a matrix or each individual answer as an expression or number.
The Save Variables dialog box allows you to save all coefficients to the left
of the equal sign (side containing variables) as a square matrix, or the
values on the right side of the matrix as a one column matrix.

From the Tools (F1) menu, you can view the current display in its
approximate form (View approx selection). You can also view basic
statistics on all of the solutions via the same menu (Statistics selection). In
addition, by selecting the Export option, you can export all of the answers
directly to the Easy Stats Pro (application 10) program for further statistical
analysis without retyping them.

When you are ready to quit the program, press Quit (F5).

For example, let's assume you have the following three equations:
1. 5x+7y+6=z+2
2. 7z+8x-2y=6
3. 3y-6z-5=-2x+3

In the above example, we have three equations, and three unknowns (variables) — x, y and z.
Using this example, you should enter 3 at the beginning Number= prompt and press Enter.

Before we continue with the example, we need to rework these equations so they are in a
consistent format. They need to be reworked so all of the variables are on the left side of the
equation (in the same order), with a single numeric value on the right. This is critical to finding
the correct solution. After the equations have been reworked, they appear as the following:

1. 5x+7y-z=-4

2. 8x-2y+7z=6

3. 2x+3y-6z=8

After the beginning number prompt, you will be asked to provide the equation's coefficients.
Below the line of equation information is a prompt for the first equation's first coefficient. The
prompt displays al,1=.

Using our example above, type 5 and press Enter. The prompt changes to al,2= and asks for
the second coefficient from the first equation. Type a 7 and press Enter. The program then
changes the prompt to a1,3=. Type -1 (the negative sign, not minus) and press Enter. Even
though there isn't a value in front of the -z, we type a -1 because -z= -1z. Finally, in this
example, the prompt displays b1= asking for the coefficient from the right side of the equation.
In this example, enter -4 and press Enter.

The prompt then changes to a2,1=, beginning the same procedure for the second equation.
Enter the coefficients for all three equations in the same manner as you did the first. The very
last value you enter for this example should be 8.

Once the coefficients have been given the program soon displays the solutions in order — x1, x2
and x3. X1 simply means the first solution, x2 refers to the second equation, and so on. Thus,
x1 is x in our equations; x2 is y; and x3 is z. Now you have x, y and z. Equations solved.

Importing Values From Existing Matrices

One of the Simultaneous Equation Solver's best features is its ability to
import two existing matrices (ones that already exist on the calculator).
This allows you to evaluate two compatible matrices without retyping them
into the program.

There are two ways to access the matrix import dialog box. The first
requires that you are at the main toolbar menu (when viewing solutions).
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From the Tools (F1) menu, select New Vars... A dialog box appears
asking how you would like to input your values, or coefficients. If you wish
to input them normally, select Manual (Normal). Or, to import matrices
select Import Matrices and press Enter.

The second method of accessing the matrix import dialog box isn't as
obvious but is much easier than the first. At the Simult= prompt, type x or
X and press Enter.

G L A T
SIMULT EGUATION TOOL - 1
SIMULT: [MAT A1 = [MAT Bl
MAT cA»=: [math~matrix_a
MAT ¢Br=: math~matriz. K

TIP: To view this screen from
the beginning SIMULT= prompt,

Once the matrix import dialog
box appears, you should notice
the two text boxes. Here you Fiu
specify the location of the &
matrix you wish to import. In
the first box, specify the

. . . . tupe x and press Enter.
location of n_1atnx A' which is a
square matrix (equal row and

column dimensions). In the e e
second box, specify the

location of matrix 'B' which is a one column matrix containing the same
number of rows as matrix 'A". If one of the matrices are not in the current
folder you will need to specify the full path (math\matrix_a, or
math\matrix_b for example). Press Enter and in a moment the solutions
will be displayed and the regular toolbar menu appears. From here the
program runs like normal.

Application 3 (Simultaneous Equation Solver) — Frequently Asked Questions

® Question: How does the Simultaneous Equation Solver's answers compare to the
calculator's internal simult() command?
Answer: The answers are the same because the program calls this function when
solving. This means that if the simult() command is updated via an AMS upgrade,
those updates are also reflected in the Simultaneous Equation Solver.
® Question: | tried solving for more than a dozen simultaneous equations and my calculator
stopped responding. What is wrong, and what should | do?
Answer: Nothing is wrong with your calculator. The more equations you wish to
solve, the longer the solution process will take. For more than a dozen equations, the
calculation process may take a long time — perhaps hours or even longer (please note
however that this is a limitation of the calculator itself, not the Simultaneous Equation
Solver). If you do not wish to wait that long, press the ON key, and the program will
terminate. The only problem with doing this is that any settings altered at program
startup may not be restored to their original values. This is because all altered
settings are restored when you exit. By pressing the ON key, you may be bypassing
that exit process.
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Application'4

The Linear
Equation Tool can
be accessed
directly from the
Home screen by
pressing Diamond
and 4 (if you have
chosen to install
shortcuts).

If you are unfamiliar

Application 4: Linear Equation Tool

The Linear Equation Tool is a robust and efficient utility that boasts the
ability to analyze 2D and 3D linear equations by entering a set of
coordinates, or points, that the linear equation runs through.

Once the program is activated, a dialog box

Fix] Fex |Fi=| Fir | FE Far
TooT5|AT3ckra|Calc|Other [FramlO|Clean Uk

with a drop-down menu appears. It asks
you to select the dimension of the linear
equation. Select 2D if you wish to evaluate
a 2D equation, and select 3D if you wish to
evaluate a 3D equation. Press Enter after

LIMEAR EGUATION TOOL

Dimgnsion: E]+

= Frss Enker Eo Conkinug
m Frass E5C bo Cancs]

r Enter=0k A EXC=CAMCEL A

you have made your selection. Or, if you
wish to quit, press Escape.

2D Linear Equations

il LIMERF EGUATION TOOL (z00 K
Evaluabe: Cxdateddalnzawzd

xii=: |5
ivi)=: |B
El

Czl=:

[ T ]
= Fress Enkgr b continug i~
= Fress Esc ko cancg] OF)
Enkgr =0k EZC=CAMCEL

MiEd  EADALNTO  FUWC  0/Z0]

If you selected 2D at the beginning of the
program, a dialog box or text input screen
(appearance varies, depending on Suite
settings) will be displayed, allowing you to
enter two sets of points, (x1,y1) and (x2,y2),
which the linear equation passes through.
The first value in each set of points is the

horizontal (x-axis) value. The second value is
the vertical (y-axis) value. Enter the values into the appropriate text boxes
and press Enter to continue. Depending on current Suite settings, pressing
Escape will either return you to the beginning of the program, or will
terminate the program.

Once you have pressed Enter, a screen-full of linear information will be
displayed, under a toolbar menu, about the line passing through the two
points you specified (in exact form). Such
as the linear distance between the two el e e ] it |
points, the midpoint (X and Y values) of the |piztance= 1445z
line segment between the two points, the Midpoint= = 2
slope of the line and the x and y intercepts u= 1
(where the line crosses the x and y axes). T s e :
W=
bz FEADAUTOD  FUMC  ofz0]

An approximation of these values can be
displayed by selecting View Approx from the
Math (F3) menu. This information can also be displayed again by selecting
Linear Info from the Math (F3) menu via the toolbar.

One of the program's strongest features is its integrated Interpolate Editor.
This feature allows you to interpolate values on the line by providing
another value (without re-entering the ordered pairs (x1,y1) and (x2,y2)).
For example, you could use the Interpolate Editor to find the value of Y on
the line when X is 12 (which would in fact be -9).

To access the Interpolate Editor, select Interpolate from the Math (F3)
menu. The editor's setup dialog box is displayed. Enter the value you
wish to use in the interpolation process in the text box (if you were finding
the value of Y in the line when X is 12, enter 12 in the box). Then, below,
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eI R select the value you are solving for (X or Y).

O Press Enter when you are ready to continue,

e e s or Escape to close the dialog box and return

w Fress Enter b solus to the preViOUS screen.

® Fress E5c ko cancgl

Enter=0k ESC=CAMCEL

In a second or two, the points you initially
entered are displayed with the interpolated X
and Y values below. The value you have
solved for shows a black box to the left of it. Thus, the interpolated point
(X,Y) falls on the line that runs through the points you entered in the
beginning.

You can view an approximation of the values by selecting View Approx
from the Math (F3) menu. You can also save the interpolated X and/or Y
value by selecting Answers... from the Save (F2) menu.

To view the linear equation that runs through the points you entered earlier
((x1,y1) and (x2,y2)), select Build Equation from the Math (F3) menu. An
equation like y=3-x or y=(32-10x)/3 will show at the bottom of the dialog
box. This equation can be saved by selecting the Variables... option from
the Save (F2) menu.

To export the values to other programs or applications, select Export...
from the Tools (F1) menu. An export dialog box appears. Here, select
where you wish to export the values. You can export to the Easy Stats Pro
statistical application, or Table/Graph (split screen, with graph in one pane,
and table (auto) in the other). Note that by selecting Table/Graph, your
system variable y1 will be overwritten and the program will terminate for
the export to take place. After you make your selection, press Enter to
continue or Escape to close the dialog box and return to the previous
screen.

By selecting Graph Equation from the Math (F3) menu, the program will
graph the line, or linear equation, that runs through the points (x1,y1) and
(x2,y2). Once this option is selected, a confirmation dialog box appears,
ensuring you wish to continue. As the dialog box indicates, if you continue,
the program will terminate as the graph is displayed so you can use the
calculator's built-in tools to analyze it.

To enter new values, select New... from the New (F4) menu. Press Quit
(F5) or select Quit from the Tools (F1) menu to quit the program.

3D Linear Equations

If you selected 3D at the beginning of the program, a text input prompt, or
dialog box (depending on your Suite settings)

= Umesrecnanion oL - Feser. Y Will be displayed. Here, you should enter the
Eualuats Lt points (x1,y1,z1), (x2,y2,22) and (x3,y3,z3)
e B 1| which the linear equation runs through.
(z1=: [ ]
R EneEs If a dialog box is visible rather than a text
R <EEmNEL:) jnput, then you will need to press Enter after

MM RanalTl_FIRCaZ0] @gch page to view the next page (enter one
point per page). Provide all of the necessary
values (9 total), and press Enter.
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In a moment, a screen of information T T e
. Tools|Zaugbath|Mew]| Guit
emerges below a toolbar menu. This Y ~ res
inf tion contains the distance between o
In Orm_a _ ) - Midpoint= == S5-2
the points, and the midpoint coordinates (X, u= -2
Y and Z). At the bottom of the screen is a - . z; ?“1’2 .
: : : ntercepL.s Slope no
note'mformmg you that intercepts and slop'e arplicable in 30
aren't applicable in 3D (the program doesn't [ FAG AT FUNE 7%

calculate intercepts and slope).

To view an approximation of the values on the screen, select View Approx
from the Math (F3) menu.

By selecting Build Equation from the Math (F3) menu, you can view the
linear equation which runs through the three points (x1,y1,z1), (x2,y2,z2)
and (x3,y3,z3).

Select Answers from the Save (F2) menu to save the values calculated.
Or, select Variables... and save the values you entered for calculation.

To return to the beginning of the program (enter new values) press New
(F4).

To exit, press Quit (F5) or select Quit from the Tools (F1) menu.

Application 4 (Linear Equation Tool) — Frequently Asked Questions

® Question: Why won't the Linear Equation Tool calculate slope and axis intercepts?
Answer: Due to the nature of 3D equations, there is no algebraic way to solve for the
slope and axis intercepts. If there were, it would probably already be implemented.
® Question: After | graph a 2D or 3D equation and later enter the Y= editor, the equation isn't
there, and when | go back to the graph screen, it isn't there either! Where did it go?
Answer: When any MSM program graphs an equation, it bypasses the normal graph
variables (y1,y2, etc.) and draws directly to the graph screen. This is done so any
system graph variables you may already have (y1, y2, etc.) don't get overwritten. By
entering the Y= editor, the calculator clears the graph screen of any graphing.
® Question: | calculated a 2D linear equation. Because the form of a linear equation is
y=(m)x+b, where m is the slope and b is the y intercept, | should be able to take the slope
and y intercept values and find the linear equation. But the Build Equation feature displays a
different equation. What's going on?
Answer: Your methodology for finding linear equations is correct. The Build
Equation feature uses the same process. However, when the slope and y intercept
are fractional, the equation is displayed in terms of a common denominator. Both
equations are still correct.
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Application’'5

The Math Suite
Manager can be
accessed directly
from the Home
screen by pressing
Diamond and 5 (if
you have chosen to
install shortcuts).

If you are unfamiliar
with the Diamond

Application 5: Math Suite Manager

The Math Suite Manager is a global Suite access and configuration
application. From this ample necessity, you can access all Suite
applications, and customize Suite settings to your preferences.

Once the Math Suite Manager is activated a
graphical screen, which will vary upon
calculator model, will appear under a toolbar
menu. This important menu is, in essence, a
gateway to all other Suite programs. In
addition, it allows you to access old keyboard

L : programs, transfer MSM to another calculator,
manage Suite options, run diagnostics, view
Suite version information and view keyboard shortcuts.

Running Applications

The Math Suite Manager provides access to all of the Suite applications
via the Apps (F2) key. Simply select the application you wish to run from
the Apps (F2) menu. The program you select will be immediately
executed. Once the program is completed, Math Suite Manager will
reappear.

Running Old Keyboard Programs

When MSM was installed, any existing keyboard programs (such as
main\kbdprgm1, main\kbdprgmb5, etc.) were renamed (rather than deleted)
to facilitate the integration of MSM with the calculator. Although these
programs cannot be accessed via keyboard shortcuts anymore, they can
be accessed directly via the Math Suite Manager by pressing Old Prgms
(F4). Select the program you wish to run (select Prgm 4 to run what used
to be main\kbdprgm4 (now main\oldprgm4)). If the program exists, it will
be executed. If the program has errors or fails prematurely, a dialog box
will indicate that the program either has errors or doesn't exist. Press Enter
at this time. Once the program has completed, the Math Suite Manager
main toolbar menu reappears.

Suite Options Explained

There are 6 Suite options that can be customized via the Math Suite
Manager. Press the Options (F3) key at the main menu and select the one
you wish to change from the menu. A dialog box will appear. drop-down
and text boxes may be present, depending on the option selected. The
current value or selection for each text box or drop-down is shown.
Change the value if needed and press Enter to save your changes.

All option settings are stored in the registry configuration matrix
(msm\registry). A backup of this matrix is kept incase the original is lost
(msm\regcopy).

Below is information about each option.

Option 1: Input Mode
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The first option, Input Mode, is one of the most important of the features. It
controls how values are entered into certain Suite programs. For example,
depending on how Input Mode is set, you may enter values into a program
using a dialog box, or perhaps with a text prompt.

To customize or change Input Mode, select
Input Mode from the Options (F3) menu. A
dialog box appears with drop-down menu and
a text description of the option. At the end of
the description, a check mark is displayed.
This means that any dialog box or text prompt
in any Suite program with a check mark in
parenthesis or brackets near it is affected by

this option.

The Dialog setting forces the affected programs to use dialog boxes when
prompting you for values. The Text setting forces the same programs to
use text prompts when prompting you for values. Auto (default)
automatically chooses the best input method for each affected program.

Below is the same part of the program (application 4). One is using the
Dialog setting and one is using the Text setting.

il LINERF EGUATION TOOL (200 ™ & _-_]'p e

Eualuate: (xdaddzz vz AL LA =
cetiz: [E LIHEAR ERQUATIONW TOOL <200
teid=: |§ Eval:s Cxl,9l), Cx2,u22
xzi=: [ (wla=
[ T ] -5

m Press Enkek ko conbinus (3 LHZM=

® Frgss E5c ko cancel (1)

. ¢ ESC=CRHCEL 3/

There are advantages to both input methods.

* Navigation with Escape key * Text may be easier to read (especially on
*  Move cursor between text boxes; edit TI-89)
multiple values before continuing * Alphalock is disabled automatically so it
* Won't alter or clear the Prgm 1/O screen. doesn't have to be turned off (TI-89)
» Depending on calculator model, moretext |*  Faster: able to quickly press Enter key to
may fit in dialog box than Prgm I/O screen enter value

Choose the option that is best suited for your needs.

Option 2: Custom Menu

The second Suite option, Custom Menu, allows you to choose from several
pre-defined custom menus. Your Custom Menu, a user definable toolbar
menu, is accessed manually by pressing 2™ and Home on the TI-89 and
2" and 3 on the TI-92 Plus.
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When you exit any Suite application, the custom menu you have chosen
will be applied.

The following custom menu options are available:

« Suite: Nearly identical to the normal Home toolbar menu, including all
of the MSM functions

« Programming: Designed especially for BASIC programmers. Includes
common BASIC programming commands (such as Lbl and Goto) and
string functions (such as expr() and string())

+ Default: The calculator's default custom menu. The custom menu that
existed when you first turned on your calculator.

« Disabled: Disable the custom menu altogether. Nothing occurs when
pressing 2" and Home on the TI-89 or 2™ and 3 on the TI-92 Plus.

« lgnore: The current custom menu will be ignored. Your current custom
menu will not be altered or changed. This is the default value for the
Custom Menu option.

By having one of the custom menus selected (Suite, Programming,
Default, etc.), your exit time from Suite applications will be slightly
increased, as the program must apply the selected custom menu. The
advantage however, is that this feature will ensure the same custom menu
exists on the calculator, even with other programs that may alter or change
the custom menu.

Option 3: Escape Key Mode

The third Suite option, Escape Key Mode, allows you to control the
behavior of the Escape key in most Suite programs. Depending on the
value of this option, pressmg the Escape key may result in exiting the

= program, or returning to a previous menu.

Select Escape Key Mode from the Options
(F3) mode. A dialog box with one drop-down
menu appears. Select the option that is best
suited to your needs. The following
selections are available:

« Up Screen: With this selection, pressing the Escape key will result in
navigation to the previous menu or dialog box. This is the default value
for this option.

- Direct Exit: With this selection, pressing the Escape key will result in a
termination of the program (same as selecting Quit from a toolbar or
pop-up menu).

Select the value of your choice and press Enter. You will be returned to
the main toolbar menu.

Menus or dialog boxes with an up arrow in parenthesis in them indicate
that the menu is affected by this option. The result of pressing Escape at
the menu will depend on the value of the Escape Key Mode option.

Option 4: Menu on EXxit

The fourth Suite option, Menu on Exit, allows you to turn the custom menu
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Did You Know?

You can activate the
Folder on Exit
option manually,
even if the option is
disabled, by
selecting Set
Current Fold from
the Tools (F1)

on or off at the exit of a Suite program. Thus, you could ensure the custom
menu is on and visible every time you exit a Suite application.

Because the program must perform extra operations, if this option is
enabled, your exit time will be slightly increased.

Select Menu on Exit from the Options (F3) menu. A dialog box containing
a drop-down menu will be displayed. Three selections are available:

« Enable: This selection enables the custom menu (becomes visible) at
Suite program exit.

- Disable: This selection disables the custom menu (becomes non-
visible) at Suite program exit.

« lgnore: This selection will ignore the condition of the custom menu (if it
is visible, it will stay visible; if it is non-visible, it will stay non-visible).
This is the default value for this option.

Make your selection and press Enter. You will be returned to the main
toolbar menu.

Option 5: Folder on Exit

The fifth Suite option, Folder on Exit, allows you to set the calculator's
current folder setting each time you exit a Suite program. This option is
especially handy for non-MSM programs that change the calculator's
current folder setting and doesn't restore the previous setting.

Select Folder on Exit from the Options (F3) (F=TFe= (P2 T P4 _TFE=[Fa: [Fral7y

menu. A dialog box containing a drop-down

menu and a text box will emerge. Fuldsr n Exit: Endbls ®

IF &nabled aboues Ehis Folder
Will bicors: bhe cUFFent
Foldsl gk Zuiks FFedram cxit.

The drop-down menu allows you to enable or | roaer: EER
disable this option. Type the name of the
folder in the text box. If the dialog box is set

to Enabled, the folder specified in the text

box will become the calculator's current folder when you exit a Suite
application. If enabled, this option will also increase exit time.

By default, this option is disabled. In addition, the default folder name is
the folder that contains the MSM functions (the folder name you specified
during setup). For example, if you decided to place all of the MSM
functions in a folder called math, then the option's default folder name
would be math as well.

Option 6: CleanUp on Exit

The sixth and last option, CleanUp on Exit, controls post-program clean-up.
If enabled, this option will clear the Program 1/0O, Home, Table and Graph
screens when you exit a Suite program. If disabled, these screens will be
ignored.

Select CleanUp on Exit from the Options (F3) menu. A dialog box with a
drop-down menu is displayed. Select the appropriate value (Enable or
Disable) to turn the option on or off. Press Enter to accept your selection.
You will be returned to the main toolbar menu.
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This option is especially handy in keeping free memory high by keeping
these screens cleared. However, it can also be advantageous to disable
the option so you can view program output after the program has
terminated. For example, after running the Linear Equation Tool
(application 4) you could display the Program I/O screen and still view the
linear information (distance, slope, etc.) the program has outputted.

By default, this option is disabled. This option may also dramatically
increase Suite application exit time.

Resetting the options to their defaults

If necessary, you can reset all of the options to their default values — just
as they were after setup.

To reset the options to their defaults, select Reset... from the Options (F3)
menu. A dialog box appears, asking you if you are sure you wish to
proceed. To continue, press Enter. In a moment, a dialog box will be
displayed, informing you the options were reset. Press Enter and you are
returned to the main toolbar menu.

Sending MSM to another calculator

One of the Math Suite Manager's most powerful features is its ability to
send MSM to another calculator via the link port. Since MSM is composed
of many files (programs and functions), transferring all the proper files
manually via the Var-Link screen can be difficult. This makes this feature
very handy.

To send MSM to another calculator, select Send MSM from the main
toolbar Tools (F1) menu. A dialog box will appear to confirm you wish to
send. Before you continue, however, do the following:

1. Plug the link cable into the link ports of both calculators. Make sure the
connection is firm and tight.

2. Ensure the receiving unit is on the Home screen. DO NOT go into the
Var-Link menu and put it in receive mode.

Once the calculators are ready for transfer,
press Enter on the sending unit (the sending
unit has MSM already on it). A graphical
status bar will appear and advance as the
variables are sent to the receiving unit.

In addition, the receiving unit will display the
text "LINK TRANSMISSION ACTIVE: ON
KEY ABORT" in the status bar at the bottom of the screen.

To cancel the transmission, the sending unit should press Escape until a
dialog box appears, asking you if you wish to cancel. Press Enter at this
time. The receiving unit should also press ON if the transmission is
canceled on the sending unit.

If a variable cannot be transmitted (due to transmission problems or if the
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variable doesn't exist), a dialog box will appear and will indicate which
variable could not be sent. Press Enter to continue sending, or Escape to
cancel the transmission process altogether.

Once the transfer is complete, a dialog box will indicate as such. Press
Enter and you will be returned to the main toolbar menu. The receiving
unit should run msmsetup() from the current folder to install MSM. For
more information concerning installation, check the installation section

earlier in this document.

Application 5 (Math Suite Manager) — Frequently Asked Questions

® Question: When | send MSM to another calculator, the program indicates that the receiving
unit must have 170K free ram to make the transfer. That is most of the ram. Why is this?
Answer: When any variable is transferred across calculators, it is transferred to the
receiving unit's ram, not its Flash ROM. MSM must be transferred all at once so the
MSM setup program can install MSM properly. Since MSM is so large, it takes 170K
of free ram to hold MSM. After the MSM setup program is complete, the 170K of ram
will be available again, and MSM will reside in Flash ROM (unless there wasn't
enough free Flash ROM, or archive memory, to hold all of MSM).
® Question: | want to install another program on my calculator. It is called kbdprgm1
supposed to reside in the main folder. But that variable already exists because | installed
MSM (and chose to install keyboard shortcuts). What should | do?
Answer: |t is recommended that you rename the variable in question to oldprgm1
(leave it in the main folder). Then you can access the program from the Math Suite
Manager via the Old Prgms (F4) menu. Simply select Prgm 1 to runit. This holds
true for variables called kbdprgm5, etc. Simply rename them to oldprgm5, etc.
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Application’ 6

The Numeric
Converter can be
accessed directly
from the Home
screen by pressing
Diamond and 6 (if
you have chosen to
install shortcuts).

If you are unfamiliar

Did you know?

The TI-89 and the
TI-92 Plus cannot
perform octal and
binary-coded
decimal
conversions alone.
The Numeric

Application 6: Numeric Converter

The Numeric Converter is a wide-use numeric conversion utility. It
converts number bases, units of measure, temperature systems, and
coordinate systems.

Once the program is activated, a simple
dialog box containing a drop-down menu
appears. Select the type of conversion you
wish to perform, and press Enter. The
following are the conversions that can be
performed:

Fi-| Fér [Fi«| Fir [ FE Fir
Tools|A13cbra|Calc|0ther [FrAmIO)Clean Ur
HUMERICAL COMYERTER

Conuert: |ITHTTEFHA *

® Press Enber ko conkinug
= Frass E5C bo cancgl

rEntersOk Ao EXCSCAMCEL 3

UZE « AMD + TOOFEM CHOICES |

+ Number Base: Number bases, such as Decimal, Binary, etc.

+ Coordinates: Rectangular or Polar coordinate systems

-« Temperature: Units of temperature, such as Fahrenheit, Kelvin, etc.
« Units: Units of measure: inches, gallons, Btu's, Ghz, etc.

Base Conversions

If you selected Number Base from the beginning menu, a dialog box will
appear. The dialog box contains two drop-down menus and a text box.

LFEr LFER L FAT PR T, FET
WUMEFIL EASE COHYERTER

Start Base: Oct+
Final Base: Dec+

Select the start base (what you
are converting from) from the
first drop-down menu. Then,
select the final base (what you
are converting to) from the
second drop-down menu.

m Press Enter to continue
® Press Esc to cancel ©f2

Enter=0K ESC=CAHCEL

[T¥FE + [ENTERI=OF. AND [EZLI=CANCEL

Selections (bases) are
abbreviated:

BCD Binary-Coded-Decimal
Bin Binary (base 2)

Dec Decimal (base 10)

Hex Hexadecimal (base 16)
Oct Octal (base 8)

Type the numeric value you wish to convert in the text box below the
drop-down menus. Make sure you don't type spaces between digits,
especially if you are converting Binary-Coded Decimal (BCD). Also, don't
add base prefixes (0Oh, 0d, Ob, etc. -- they will be removed if you do).

Once you are ready to continue, press Enter. After a moment, the results
are displayed. At the top of the screen is a toolbar menu. Under that is the
conversion that took place (Oct to Dec, etc.) and the initial value you
entered previously. And lastly is the result of the conversion, which
contains a prefix indicating the base of the final value.

MSM Documentation --- Page 35




Flr | Fer|F3e| F4 [FE
TooTs)Zaue|HewfAbout|Ruit

Conuersion: OctkDec These base prefixes are used in normal

Start Ualue: 221 calculator operation to denote values in bases
R other than that defined with the calculator's
base setting. For example, if the calculator's
base setting was set to DEC (decimal), and
MAN——rnAITD — FURC w7zl you wanted to denote a hexadecimal value of
44A, you would enter it as 0h44A rather than 44Ah like that of the TI-85 or
TI-86.

The calculator, however, does not support the use of the 0d (decimal), Oo
(octal) or OBCD (binary-coded decimal) prefixes. Thus, these bases can
only be displayed inside the Numeric Converter program.

Coordinate Conversions

If you selected Coordinates from the beginning of the program, a dialog

box with a drop-down menu and = = m—
= f COORDIMATE COMYERTER
two text boxes. Select the — . - . .
. Corvrert: rPolar+

proper conversion (what you are Coords: ¢8,r) or Cx,u)

converting to) from the drop- x or 81 [ |

down menu. uoaor r: B |
. s Press Enter to continue

Depending on whether you are ® Press Ezc to cancel €3

converting to Rectangular or — (Enter=0K ESC=CAMCEL > ||

Polar, put x or ~ (theta) in the ITiFE + TENTE IS AN TEECT=r AN

first text box. Then puty or r in the second box. Press Enter and in a short
moment the program will yield the results of the conversion.

TS el baut ] Under the toolbar menu, the type of

Eerereians FesesPelear conversion is displayed. Then, x andy or "~
B= 052 (theta) and r (depending on the conversion)
P moastandilozs are displayed.

In some cases, the exact answer is displayed,
mmH——— e mme el rather than the approximate answer. For
example, the program may return the square root of 5 rather than 2.23607.
If you need an approximation of the value, it is probably best to save the
answer via the Save (F2) menu, then approximate the value after you have
exited the Numeric Converter (or use MSM's coord() function).

Temperature Conversion

If you selected Temperature at
the beginning of the program, a
dialog box appears with two
drop-down menus and a text
box.

LFey [FER L FPT [ PR . FET
TEMFERATURE COHVERZIIN

Start Uniti: °*C (Celsiusl+
Final Unit: *F (Fahren..»+

Lalues

m Press Enter to continue

From the first drop-down menu, s fress Bee b saneel G
:

select the start temperature unit

(unit to convert from). Then, [TEPE  TENTERI=0E AND [EZCI=CANIEL

select the final temperature unit (unit to convert to). Type the temperature

you wish to convert (numeric value) in the text box. Press Enter to

proceed.
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1| fae et it After a short moment, the type of conversion

Conversion: _2Ck_2F is displayed under a toolbar menu (Celsius to
Start Ualue: 100 Fahrenheit, etc.). The start value (initial

; : e _ ;
R value) and final value (result of conversion)

are displayed under the conversion type.

MaH—mnaimn  mwe——wal - Jnits are displayed in the same manner as the
calculator (212.* _—~F simply means 212 degrees Fahrenheit).

Unit Conversion

If you have chosen to perform a unit conversion, a dialog box containing
two drop-down menus and a text box will be R e e e
displayed. Select the start, or initial unit from [ UNIT CONVERZION W
the first drop-down and select the final, or e e R

target unit from the second drop-down menu. | yaue g I

= Fress Enker be Conkinus
m Frass ESC bo cance] 012

Take note that due to the large list of units,
they are categorized using headings for

easier access. Headings, such as area,
capacitance, volume, etc., begin with a black square, and cannot be
selected as a start or final unit. If such a selection is made, an error will
occur when you try to proceed. You will be forced to change your selection
before continuing.

[TYFE + [ENTERI=0K AMD [EZCI=CAMCEL

In addition, similar units must be selected. For example, if you select a
unit of area for your start unit, you must select a unit of area for the final
unit as well. You cannot select a volume start unit and a energy final unit,
for example. An attempt to convert non-similar units will result in a
conversion failure.

After selecting your start and final selections, provide the value you wish to
convert in the text box. Press Enter when you
are ready to proceed.

Flr| FEr|F3=| F4 [FE
T oo 15[ Zaue (M |About| it

Conversion: _in™3k_1
Start Ualue: 360 .
Final Uslue: 5.29934%_1 In a moment, the results of the conversion are

displayed under a toolbar menu, the
conversion type (cubic inches to liters, etc.)
and the initial, start value.

MAIM  ERADAUTO  FUWC  0f30)

Numeric Converter's main toolbar menu

No matter which type of conversion you perform, the same main toolbar
menu will be displayed above the conversion results. This menu allows
access to all of the program's features and abilities.

To access the program'’s first dialog box, select New... from the Tools (F1)
menu. It may be easier from here, however, to select the type of
conversion from the New (F3) menu instead.

Save the answer, or conversion results, by selecting Answers from the

Save (F2) menu. Or, save the value used in the conversion process (the
start, or initial value) by selecting Variables... from the Save (F2) menu.
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From the New (F3) menu, you can perform another conversion of any kind.
Selecting Base Conversion is the same as selecting Number Base at the
beginning of the program. Such is the same with Temp Conversion (here)
and Temperature (beginning), etc.

Application 6 (Numeric Converter) — Frequently Asked Questions

® Question: Why can't | save the results of a base conversion as a numeric value? Why
must | save it as a string?
Answer: When a numeric value is entered, it is converted to the calculator's current
base (defined via the Modes screen) and displayed. For example, in binary mode, a
decimal value would be displayed as a binary value. In addition, the calculator doesn't
support certain prefixes, such as 0d, 0o or OBCD. The calculator would treat a value
with these prefixes as 0 times a variable (d, o, or BCD) times the value (0d45 would be
interpreted as (0*d*45=0). It would return zero, of course. In conclusion, saving as a
string prevents all of these problems and makes reading saved values much easier.
® Question: How does base conversion values returned by the Numeric Converter compare
to those returned by MSM's base() function?
Answer: They are identical because the Numeric Converter calls MSM's base()
function to perform base conversions.
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Application: 7

The Geometry /
Trig Toolbox can
be accessed
directly from the
Home screen by
pressing Diamond
and 7 (if you have
chosen to install
shortcuts).

If you are unfamiliar

Application 7: Geometry/Trig Toolbox

The Geometry/Trig Toolbox is a collection of common, easy-to-use
geometry and trigonometry utilities, with geometry emphasis.

Once the program is activated, a pop-up
tm Close (Ouitd menu emerges. All of the program's

s lrlan T

Sipre2lfune Tool. components and features can be accessed via
Siputhag Theorem.. this main pop-up menu. Press Escape or
Sl choose Close (Quit) to close the program.

Triangle Solver

The triangle solver is an advanced, and easy to use geometric solver. By
providing given information about a triangle, the triangle solver will
calculate the remaining angle and side values, as well as the triangle's
area, height, and perimeter (if possible).

To access the triangle solver, T FEX T Faw | Fux T FE 7 FGw
. bl TRIAWGLE SOLYER - AMGLES
select Triangle Solver from the
. Angle Mode: Degrees-—
main pop-up menu. The text Frale A: [3@
boxes in the dialog box that Anale B: [E0
appears allows you to enter the izt (5
angle values that you do know. 8 Fress Enter for sides
m Press Esc to cancel Of)
Enter=0F ESC=CANCEL

For the values you don't know,
simply leave them blank. Or, if  |EFEsERTER=IE ARG e =

you simply cannot stand to leave a text box blank, type O or undef. Press
Enter to proceed to the next dialog box.

A similar dialog box proceeds to emerge, which allows you to enter the
known side values. Fill the side values that you know in the appropriate
text boxes. For unknown values, leave the box blank, or add a 0 or undef.
When you are ready to continue, press Enter.

EaY THIRNGLE FOLVER As the answers are being calculated, a text

FLE Eggi: E EE gg: E g'g-m message displays Please Wait... After a

S DA moment, the results of the calculation are
Feinetiien.sn: displayed in a dialog box. All angle and side
spresmEnter tooave values are shown, as well as the triangle's
 EREF=TE_2 < EECoEAREEL area, perimeter and height. If a value could

mmR—— meamnFme el NOt be calculated, it is shown as undef.

To save the results of the calculation as a list, press Enter. Otherwise,
press Escape to return to the main pop-up menu.

Area & Volume Tool

Selecting Area & Volume Tool from the main pop-up menu invokes
application 12. A forthcoming pop-up menu allows you to select a 2-
dimensional (circle, triangle, etc.) or 3-dimensional (cylinder, pyramid,
sphere, etc.) object to analyze. To return to the Geometry/Trig Toolbox's
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main pop-up menu, select Close (Quit) from the pop-up menu.

Once you have selected an object from the pop-up menu, you will be
prompted to provide values which pertain to the object selected. For
example, if you selected Circle, you will be prompted for the radius of the
circle. After you have entered the required information, additional
information (calculated with the values you entered) is displayed in a dialog
box. To save the values, press Enter; or press Escape to return to the pop-
up menu.

For more detailed information, check the Application 12: Area & Volume
Tool section later in this document.

Trig Operations (Ops)

The Geometry/Trig Toolbox has the capability of performing numerous
trigonometric operations that the calculator normally cannot perform.
Thus, this feature can be a very handy trig tool.

To access this feature, select Trig Ops from FI] Fer [P P FE | Fér
the main pop-up menu. A dialog box will be ThL: DFERATIONE

Andlk...... Dedree ¥

shown. Here, select the angle mode you WISh | Triames arecet teat-1is
to work in (degrees or radians). Then, select | “"* B

®m Fress Enker bo continus

the trig operation you wish to perform from ® Frest ESC Lo Cance] (1)

. -Im K -_ESE=EﬁNEEL
the next drop-down menu, and the numeric P
value you wish to calculate in the text box. IT¥FE + [ENTERI=NF ARG [EZCI=CARCEL

For example, if you wanted to find the Arc Co-tangent of 32 degrees, select
ArcCot from the drop-down menu, then type the value of 32 in the text box.

Press Enter and in a moment, the (approximate) result of the calculation is
displayed. Press Enter at this dialog box to save the answer, or press
Escape to return to the main pop-up menu.

Pythag Theorem

The Pythagorean Theorem, a very common formula, is used quite often in
most geometry courses. Although the formula is fairly easy to use and
remember, it saves some time to have the calculator do the work for you.

T Telbcoralcarejomer pramilcianue] | Select Pythag Theorem from the program's
: - main pop-up menu. A second pop-up menu
L lmee R allows you to select the side of the triangle

izofwe for & you wish to solve for (given a right triangle,

side c is opposite the 90 degree angle; side a
and b are adjacent to acute angles). To
THFE DR UISE £2#) + EMTERIIEIEEC | retyrn to the previous menu, select Close.

After selecting a side to solve for, you are  [epetibi L LA,
asked for the length values of the other Sollevar: tozeibiz=iaiz
sides. After quickly providing those values, E” s ozm

. 3 m fppFox= B 2BE4E
the approximated value (for example,

® Fress E5c ko cancg] O

5.47723 rather than the square root of 30)  E£&+| " =it
and the exact answer of the side is

displayed in a dialog box. To save the HBIN———EGAUTL——FUNE 2]
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answer, press Enter. Otherwise, press Escape to return to the previous
pop-up menu.

Application 7 (Geometry/Trig Toolbox) — Frequently Asked Questions

* Question: How does the program's Triangle Solver feature compare to MSM's trisolve()
function?
Answer: Values in the program's Triangle Solver are identical to those of the
trisolve() function because the program calls this function during the solve process.
* Question: Does the program call the MSM trig functions (arccot, sec, etc.) when
calculating Trig Ops?
Answer: No. The program's Trig Ops feature does not call any of MSM's functions
(arcot, csc, sec, etc.).
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Application'8

The Calculus
Toolbox can be
accessed directly
from the Home
screen by pressing
Diamond and 8 (if
you have chosen to
install shortcuts).

If you are unfamiliar

Application 8: Calculus Toolbox

The Calculus Toolbox is a bundle of common, integrated, easy-to-use
calculus utilities.

1 Fer F3r |_ FaT F& FET is initi
TE FIlgebr*aTl:alcTDthe-r‘TPr‘ngDTElean Up As the program 1S InltlatEd’ a

CALCULUZ TOOLED: dialog box containing two text
Expression: [owetouts | boxes appears. Enter the
Uariable: [d | expression you wish to analyze
s Fress Erter to conbinue in the fi.rst text.box (don't put an
u Press Esoc to cancel equal sign (=) in the expression).

Enter=0K ESC=CANCEL

Below, enter the variable you
s A wish to base your calculations

on (x, Y, a, b, etc.). Press Enter to proceed with the rest of the program.

After a very short wait, the anti-derivative of  [FEIFETEsTE TFT
the expression you just entered will be shown |5 o i otive
below the program'’s main toolbar menu. At & f= w*FtusdSeu+3)
this point, you may select other mathematical
operations from the Math (F3) menu.

You can also approximate the answer(s) On  FmEE_——_GeGamro— FimE——G/w]
the screen by selecting View Approx from the Math (F3) menu; access the
program's original dialog box to change the expression and/or variable by
pressing Eqn (F4); save the answer(s) on the screen by selecting Answers
from the Save (F2) menu; or save the expression by selecting Variables
from the Save (F2) menu.

Anti-Derivative

The anti-derivative is calculated at the beginning of the program, when the
main toolbar menu appears. However, if you need to view it again, simply
select Anti-Derivative from the Math (F3) menu. After a short moment, the
answer is displayed.

Derivatives
Finding the derivatives of your expression is easy with this program.
Select Derivatives from the Math (F3) menu. A dialog box with a single
text box appears. Type the order of the derivative you wish to find and
press Enter (or press Escape to return to the main toolbar menu). If you
press Enter without providing a value, a default value of 1 will be used.

1| amerratn| Ean |duit] At

el ' In a moment, the derivative of the proper
Perivative order is displayed under the toolbar menu. In
m dl= Gk .. . .

. go= & addition, the next 3-5 derivatives are

m 3= @ calculated below in consecutive order. This
modd= 0 feature is handy in seeing multiple derivatives
P 5= 0 of the expression all at once.

AW DEGAUTO  FHWC  afz0

Implicit Derivatives

One of the program's strongest features is its ability to calculate implicit
derivatives. Implicit differentiation is performed with very little setup.
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To calculate implicit differentiation, select G R . FE MO T

Implicit Deriv from the Math (F3) menu. A H‘
dialog box with a few text boxes will appear.  |a| verendant war: _
In the first box, type the name of the Eauation =:

= Fress Enker Lo continus

independent variable (x, by default). In the ® Frats E5c be cancei

second, or middle, box type the name of the
dependent variable (y, by default). In the last s BEGAITE  FORE  47a
box, provide the other side of the equation (what the expression you
entered earlier is equal to) (by default, this value is 0). If leave any values
empty and press Enter, the default values will be used. Press Enter to
proceed.

In a moment, the results of the calculation are displayed under the main
toolbar menu. The order of the calculations are designated by a number
next to d. dl refers to the first order, etc.

Integration

To find the integral of the expression, select Integral from the Math (F3)
menu. A dialog box with two text boxes will appear shortly. In the first
box, provide the upper limit constraints for the calculation. In the bottom
box, provide the lower limit constraints. Press Enter.

After a short pause, the integral of the expression is displayed under the
main toolbar menu. The up and down arrows displayed near the answer
indicate that the value is an integral (with upper and lower constraints).

Limits

e e o sz || 10 find the limit of the equation at a specific
F uwr % point and direction, select Limit from the

aink: |—|

:ir-z:::ti:n: |ET] | Math (F3) menu.

®m Fress Enker bo Continug

P When the dialog box appears, type the point

in the first text box, and the direction in the

maM_ peeamn  mme sl Second text box. Press Enter, and in a short

moment, the limit of the equation at the specified point will be displayed
under the main toolbar menu.

Taylor Polynomials

To find the taylor polynomial of the expression, select Taylor Poly from the
Math (F3) menu. In the forthcoming dialog box, type the order and point
and press Enter. If you do not provide any values, a default value of 1 for
both text boxes will be used.

In a moment, the answer is displayed under the main toolbar menu.
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Application 8 (Calculus Toolbox) — Frequently Asked Questions

® Question: Why can't | enter an equation at the beginning of the program? It won't accept|
anything containing an equal sign. Why?
Answer: Most of the math calculations (derivatives, integration, etc.) are calculated
by the calculator's internal commands, which won't accept complete equations (only
expressions, no equal signs.).
® Question: This program incorrectly calculates certain values. What should | do?
Answer: Ensure that you are not incorrect. This program has been worked and
tested extensively. There shouldn't be any bugs. However, if there are bugs,
please email the author and explain the problem in detail.
® Question: Does the Calculus Toolbox use the implicit() function?
Answer: No, it has the same capabilities built directly into the program. There is
no need to call the function.
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Application’9

Easy Stats Pro
can be accessed
directly from the
Home screen by
pressing Diamond
and 9 (if you have
chosen to install
shortcuts).

If you are unfamiliar

Application 9: Easy Stats Pro

Easy Stats Pro is an integration of all of the calculator's statistical features
and capabilities, putting the calculator's powerful statistical analysis tools at
your fingertips.

The program begins with a main pop-up menu, which allows you to access
all of its functions and features.

The first step in statistical analysis is to provide the program with numeric
data to analyze. There are two ways to do this: First, entering the data
manually by typing. Second, importing existing matrices or lists. The latter
will be covered later.

Entering Statistical Data Manually

Select Edit Stat Data from the P e el L =

\ . ERzY STATS PRI )
program’'s main pop-up menu to STAT LIST i: [M.2.3.4.5.6.7 |

access the program's integrated STAT LIST ==
list editor. A dialog box with two . .

. m Oon't use {3 in entries.
text boxes will appear. Enter ® Separate walues with commas
the list of values in both boxes a Precs Enter bo conbinue
as needed. ® Press Ezc to cancel Ot

| (Enter=0K ESC=CANCEL) |

Separate values with commas [+ [EHTERI=0E AHD (EECI=EARCEL

and don't add braces ({}) to the list (Correct example list: 3,2,1,0,5,7.
Incorrect example list: {3,2,1,0,5,7}). Once you have entered the data,
press Enter and you will be returned to the main pop-up menu.

Performing Statistical Analysis

Once the program has a list of numeric data, statistical analysis can be
performed. All of the program's statistical features are accessible from the
program's main pop-up menu.

Statistical Regression

Statistical regressions of all kinds can be performed by Easy Stats Pro.
Select View Reg Stat from the program's main pop-up menu, and a dialog
box will soon appear. Select the type of regression you wish to perform
from the drop-down menu (additional regression selections will be available
if you have installed Texas Instrument's Statistics Flash application). Once
you have selected a regression, press Enter.

e e T If the regression can be calculated (applicable
T system variables will be updated), a dialog
b =.73E97L box will appear with the statistical regression

information. Depending on the regression
selected, you may need to use the arrow keys
— —— to view all of the stat data in the dialog box.
MR mnaimn Fee ol Press Enter to return to the main pop-up
menu.

Variable Statistics

MSM Documentation --- Page 45




One and two variable statistics can be o e e I
performed by selecting View Var Stat from
the program’s main pop-up menu. At the
next dialog box that appears, select the type
of variable statistics you wish to perform L P
(OneVar or TwoVar) and press Enter. If you
select OneVar, another dialog box will HAIN - RADRITE FURC 0z ]
appear, allowing you to choose the list that you wish to analyze (stat list 1,
or stat list 2). After you have chosen the proper list, press Enter. Whether
you have chosen OneVar or TwoVar, a dialog box containing the results of
the variable statistics will appear (applicable system variables will be
updated). You will probably need to use the calculator's arrow keys to view
all of the content of the dialog box. Press Enter to return to the program's
main pop-up menu.

Cumulative List Sums

Select Cum List Sums from the main pop-up menu to view the cumulative
lists sums of stat list 1, stat list 2, and the combination of both lists. The
sums are displayed in a forthcoming dialog box. Press Enter to return to
the main pop-up menu.

Other Statistics

Select Other Stats from the main pop-up menu to view other
miscellaneous statistics. You must have Texas Instrument's Statistical
Flash application installed to access these statistics. A dialog box will
appear, which will allow you to select the type of statistics you wish to view.
Pressing Enter when viewing the statistics will return you to the main pop-
up menu.

Saving and Importing Data

To access the program’s saving and importing features, select Import/Save
from the main pop-up menu. A second pop-up menu appears, which
allows you to select from several options. When you are finished, select
Close.

Select Import Data to import an existing list or matrix into the program. A
dialog box appears. Select the stat list you wish to import the list or matrix
to (if you select list 1, the contents of the list or matrix you import will be
visible in the first text box when you select Edit Stat Data from the main
pop-up menu. The same goes for list 2.). In the text box, type the name of
the list or matrix you wish to import. If it isn't in the current folder, type the
full path name (main\statlist instead of just statlist, for example). Press
Enter and you will be directed to the integrated list editor (Edit Stat Data
dialog box). The contents of the list or matrix should be in the appropriate
text box. The import is now complete.

Select Save List to save the contents of stat list 1 or stat list 2 so you can
use the list later (if you need to perform statistical analysis on the list(s)
later, you can save them here, then use the import feature to import them
back into the program). In the forthcoming dialog box, select the list (list 1
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or list 2) you wish to save. Below, in the text box, type what you would like
the list to be saved as. Press Enter. If the variable is saved properly, a
small dialog box will indicate as such. Pressing Enter returns you to the
main pop-up menu.

Select Save as Plot to save list 1 and list 2 as a statistical data plot. A
dialog box with three drop-down menus is shown. The first drop-down
menu allows you to select the plot number that you want to save to (1-9).
Any existing settings for that plot will be erased as the data is saved.

The second drop-down menu allows you to select the type of plot (scatter,
xyline, etc.). The third, gives you control of the plot mark (box, dot, cross,
etc.). The last two settings can also be changed after the plot is saved by
accessing the plot's properties (via the calculator's Y= Editor).

Stat list 1 and stat list 2 are saved as main\xlist[n] and main\ylist[n],
respectively, where [n] is the plot number you have chosen to save to (for
example, if you save to plot 3, the stat lists will be saved as main\xlist3 and
main\ylist3). After you have pressed Enter, a dialog box will appear if the
save was successful. Press Enter here to be returned to the main pop-up
menu.

To completely close the program, select Close (Quit) from the program's
primary pop-up menu.

Application 9 (Easy Stats Pro) — Frequently Asked Questions

* Question: Whatis stat list 1 and stat list 2?
Answer: These are the lists you enter to perform statistical analysis, and are
defined by selecting Edit Stat Data from the main pop-up menu (they may also be
called just list 1 and list 2). Type them in the two text boxes in the program's
integrated list editor.

* Question: Why can't | select Cum List Sum? Each time | try, | get a dimension error.
Answer: Stat list 1 and Stat list 2 must have the same dimensions (same number of
values) for this option to be available.
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Application 10

The Function
Guide can be
accessed via the
Reference
Center's Tools (F1)
menu, the Math
Suite Manager's
Apps (F2) menu, or
via the Home

Application 10: Function Guide

The Function Guide is a condensed MSM function usage guide and help.
This resource becomes handy when you need quick usage information for
any of the MSM functions and don't have immediate access to this
documentation.

i Once activated, the program displays a list of
Y = all of MSM's functions in a pop-up menu.
By S SreEaeh Simply select the function that you wish to

N view more information about.

thinexpll
fiearss”
Information is not provided for functions that

THFE NE USE £3T% + [ENTEE] OF [EZCT are not included in the standard installation

(extras). You will need to check the appropriate documentation for
information on these other functions.

Once you have selected a function from the pop-up menu, a dialog box will
be shown containing basic usage Fiz
information. Most of the functions have an
example at the bottom, showing you exactly
how to use the function.

TRIZOLYECY FUMCTIOM F

Given a4 briandle with the
Followind: andles AE 2 Co
Sides dsboand ca Ehs

Followind senkax aprlics:

ErisoTuaiAE Cadaboch

Us undsf oF 0 For Unknown
AnATE oF Sids waluss.

Ex: bFisa e i i d 2 18,00

This information isn't meant to be totally R rerH o ERCEAREEL

complete, but as a quick reference that HEH T TS
always exists on your calculator. If you need more information about any
function, you should read the appropriate section in this documentation.

Application 10 (Function Guide) — Frequently Asked Questions

* Question: Why aren't the extra MSM functions not listed in the Function Guide (the extra
functions not contained in the normal installation group file?
Answer: The Function Guide only contains information on functions included in the
normal installation (msmlcalc and msmilmem). Usage information on extra
functions included in the MSM archive will be found in the 'extras' documentation.
* Question: | followed one of the function's examples as denoted by the Function Guide,
and the calculator returned an error. Why won't the examples work?
Answer: The calculator's mode settings may interfere with the function's results.
For example, the calculator's angle mode setting will affect the results of the trisolve()
function.
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Application 11

A list of keyboard
shortcuts can be
accessed via most
program's Tools
(F1) menus. Itcan
also be displayed
via the Math Suite
Manager's Apps
(F2) menu, or via
the Home screen by

Application 11: Shortcuts

The shortcuts application is a very simple program which shows which
programs are accessible by shortcut keys via the Home screen, and which
key combinations are assigned to each program.

Fi-1 Efz TEe-l Fiz | FE T Fo-
Tonly KEYEOARD SHORTCUTSE |

= GuadAFale E4n Salugr

EeFerences Cenker
Mk Eqn o lugr
inear E4n Tool
akh suite Manader
urgkic Conuerber

Eeard TEIA TooTbox

= Calculus Toolbex

9 = Eqsy Zkak Fro

£ Entar=0k Ac EXCSCAMCEL 2

For example, if the program shows that
diamond and 1 equals the Quad/Poly Solver,
that means that you can press diamond and 1
at the Home screen to initiate the Quad/Poly
Solver.

D~ O A Tt
[IRTRINTRTT]

*
*
*
*
*
*
*
*
+*

Of course, if you have chosen not to install
keyboard shortcuts, or if you have deleted some or all of the shortcut
programs (main\kbdprgm1 through main\kbdprgm9), these shortcuts may
not be applicable.

Most programs with a main toolbar menu
provide access to keyboard shortcuts by
selecting Shortcuts via the Tools (F1) menu.

Fex| Fer| F4 | FE
o013 suueIMutnInmutI lkuil:I
1:Hew Uars..
2illiew Uars

g
T

Some others allow access via their main
pop-up menu. In any case, you shouldn't
have any trouble running this program.

Application 11 (Shortcuts) — Frequently Asked Questions

* Question: Why isn't this program and others available from the Home screen via a
shortcut key?
Answer: The calculator only allows for only nine keyboard shortcuts (1-9). Since
MSM contains more than 9 applications, higher priority programs were given the
keyboard shortcuts. This is why most of the MSM programs give access to the
shortcuts program.
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Application 12: Area & Volume Tool

The Area &
Volume Tool can

be accessed via the The Area & Volume Tool is a simple geometric object utility and a add-on

Geometry/Trig to the Geometry/Trig Toolbox (application 7).
Toolbox's main
pop-up menu, the
Math Suite
Manager's Apps
(F2) menu, or via
the Home screen by

The program starts with a main pop-up menu,
containing a list of 2-dimensional and 3-
dimensional geometric objects. Menu items
representing 3-dimensional objects will have
the characters (3D) next to them. And, of
course, if you choose to quit the program,
rrE e sere s pnnmm s | Select Close (Quit).

1 e
Cone (303
Cube o300
Cylinder 30
01 amond-Kite
tParallelogram
SlPriz=m, Right (303

After making a selection, you will be prompted for information specific to
the object you've selected. For example, if SR A

you select Circle, you will be prompted for EDH'E""' S

the radius of the circle. This information will |5 4i= of Baze=

be used to calculate other information about 12

the object. Again, if you selected Circle, the
radius you provide will be used to calculate
the circle's diameter, area and
circumference.

s,--l - IE'SvI E"ﬂvI B
R RN e L LI

-

Height of Cone=
23

After you have provided the required

- CONE information, a dialog box with one or more
Fad youme: e85 items of information about the object is
12 | furFace Area: 430,39

displayed. If you wish to save the answers,
press Enter. Otherwise, press Escape and
you will be returned to the program's main
AR FAERITE FIRE el POP-Up menu.

i| ® Fress Enkar bo saug
gg Y Frass E5c ko cancel

e Enter=s0k AC ESCSCANCEL 3

Application 12 (Area & Volume Tool) — Frequently Asked Questions

* Question: | have discovered that one of your formulas are correct (the program
incorrectly calculates values for a specific object). What should | do?
Answer: It is unlikely that any of the formulas are incorrect. However, you may
contact the author if you think one of the formulas are incorrect. Before you make
contact, however, make sure you have researched the issue and know what you are
talking about!
* Question: Why can't | select a different value to start with. For example, why can't | use
the diameter of a circle rather than the radius to solve for the area and circumference?
Answer: Many of these calculations are one way (you can't take the answer to re-
find the original value). In addition, a selection feature would bloat the program size
and slow down execution time. Perhaps a future version will contain some of these
features.
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Removing Unnecessary Portions

Math Suite Millennium is a very large collection of software. Although
most of MSM's features are intended to be necessities, some will not want
certain portions of the software. Thus, it will be necessary for some to
delete certain files on the calculator, which will free up additional memory.
Removing files will not make MSM perform any faster.

WARNING: By proceeding, you will lose data critical pertaining to setup
(install, reinstall, or uninstall, sending MSM to other calculators, and the
inability to perform common mathematical operations). Proceed only if you
are sure you don't need the files in question.

Delete files only when absolutely’ necessary!

The following are files which can be deleted, and a list of features or
abilities which will be lost if the files are deleted.

splash89/92 Msm\splash89 can be deleted on a TI-92 Plus. Msm\splash92 can be
deleted on a TI-89. By deleting any of these files, you will not be able to
share MSM with the other calculator model (if you delete splash92 from
your TI1-89, you won't be able to share MSM with a TI-92 Plus).

msmsetup If you delete msmsetup, you wor_l't be able to share MSM to _anyone! In
addition, you won't be able to uninstall the software automatically. In
addition, you won't be able to recreate keyboard shortcuts.

syslib3 By deleting syslib3, the install feature of msmsetup won't work AT ALL.
In addition, the diagnostic's file scan feature won't function any more.

Any function By deleting any MSM function, you will lose any abilities the function may
have. Note that some programs rely on certain functions to operate
properly, such as trisolve(), base() and coord().
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Functions executed at the command line (Home screen) play an equally
major role of importance as the programs and applications do. Learning to
use all of MSM's functions is well worth the time.

Unlike most applications, functions are affected by the calculator's mode
settings, like Angle, Base, Exact/Approx, etc. Keep this in mind when you
are using these functions.

Most of these functions are quickly accessible from the Suite's integrated
custom menu. See page 29 of this document for more information.

Function Usage Information

There are many ways to get usage information for any of the MSM
functions in the standard distribution (group file). This documentation, for
example, contains a complete reference guide to all of these functions.
There are times, however, that you will not have direct access to this text.
For this purpose, a number of ways to access quick usage information on
the calculator itself is provided. Thus, no matter where you are, you have
that information at your fingertips.

The most obvious way to get function usage information is to run the
Function Guide application, and select the function you want to display.
Although this is a good reference, it can take unnecessary time to access
the program.

For calculators with AMS 2.x or higher installed, there is an additional,
faster, way of accessing function usage information. Access your function
catalog (press CATALOG on the TI-89 or 2™ and 2 on the TI-92 Plus. A
dialog box appears with a list of all the internal functions of the calculator.
Press F4 to view a list of user-defined functions.

17 EATALDG ﬁ Once you have pressed F4, a
Hel PTEluirlzt—in];' frah =’1?-'-5.*.5-TU5EP—DF;Fined list Of_ all the programs and )
nerbookll ... functions you have installed will
membook3¢ B appear (the folder containing the
MEmsetl = x « MISM . .
Folgaive ... amen function also appears to the right
EES PT LA of the function).
syslibZ2C «ua.MsM
=yslib3C .esaMsM
*;p;gg%u?f_;;;msm — You can use the alpha keys to

jump to a specific function. For
example, pressing alpha + t should move the arrow to the functions or
programs beginning with t (note that alpha lock should be enabled
automatically when you enter the catalog).

Once the small arrow on the left is moved to a MSM function, a simple
usage guide appears at the bottom of the screen in small print (as well as
the software package name (Math Suite Millennium) and build number (1).
This way, you know the function belongs to MSM). You can also press F1
also, and another dialog box containing basic usage information will
appear. Press Enter when in this catalog screen, and the function is
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arccot()

The arccot()
function is available
via the Trig (F3)
menu in the

arcesc()

The arccsc()
function is available
via the Trig (F3)
menu in the

arcsec()

The arcsec()
function is available

via the Trig (F3)
menu in the

pasted into the Home screen's command line for quick use.

arccot() function

The arccot function calculates the arc-cotangent of a value. The
calculator's angle mode (degrees or radians) will affect the outcome of the
function.

arccot(num)

arccot(32)

The arccot function takes only one parameter, which must be numeric.
Care should be taken to ensure values are within the constraints of the
calculator's angle mode setting.

arccsc() function

The arccsc function calculates the arc-cosecant of a value. The

calculator's angle mode (degrees or radians) will affect the outcome of the
function.

arcsec(num)

arcsec(19)

The arccsc function takes only one parameter, which must be numeric.
Care should be taken to ensure values are within the constraints of the
calculator's angle mode setting.

arcsec() function

The arcsec function calculates the arc-secant of a value. The calculator's
angle mode (degrees or radians) will affect the outcome of the function.

arcsec(num)

arcsec(21)

The arcsec function takes only one parameter, which must be numeric.
Care should be taken to ensure values are within the constraints of the
calculator's angle mode setting.
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The base() function
is available via the

Tools (F1) menu in
the integrated Suite

Did you know?

Did you know that
the calculator

cannot perform
octal or binary-

IE0)

The binexp()
function is available

via the Calc (F5)
menu in the

base() function

The base function performs conversions between numbering systems.

base(num,oldbase,newbase)
base("0h57D","16","Dec")
base("456","Oct","Hex")
base("1024","10","16")
base("10010001","BCD","10")

The base function takes three parameters. The first is a numeric value
(encased in double gquotations) that you wish to convert to another number
system (you must ensure digits are proper for the base you are converting
from, otherwise the function will return an error). Quotations are used to
prevent automatic conversion by the calculator before the function can
begin its calculation.

The second and third parameters are the old base (first) and the new base
(last). Either parameter can be entered as the base number encased in
double quotations (10" for decimal, "16" for hexadecimal, "8" for octal,
etc.). The following abbreviations can also be used instead (they are case-
sensitive: bin cannot be substituted for Bin):

"Bin" 0-1 Binary (base 2) conversions
"BCD" 0-1 Binary-coded decimal conversions
"Dec" 0-9 Decimal (base 10) conversions
"Hex" 0-9, A-F Hexadecimal (base 16) conversions
"Oct" 0-7 Octal (base 8) conversions

The Numeric Converter (application 6) calls this function when performing
base conversions. Thus, you will get the same results from either the
function or the application.

binexp() function

The binexp function performs binomial expansion, and returns an
expanded polynomial expression.

binexp(exprl,expr2,exp)
binexp(5x,3y,2)
binexp(3a,11b,7)

The binexp function takes three parameters. The first two parameters are
the first and second monomials of the binomial. The last parameter is the
power, or exponent, that the entire binomial is raised to. For example, to
expand the binomial (5x+3y)"2 you would enter it as binexp(5x,3y,2).
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coordl()

The coord()
function is available
via the Algebra
(F4) menu in the

The cot() function
is available via the
Trig (F3) menu in
the integrated Suite

The csc() function
is available via the
Trig (F3) menu in
the integrated Suite

coord() function

The coord function performs rectangular or polar coordinate conversions
based on an ordered pair, and returns a list of the new coordinates.

coord(list,string)

coord({4,3},"Polar")

coord({2,36},"Rect")

The coord function requires only two parameters. The first is the ordered
pair, or set of coordinates, that need to be converted. They should be
entered as a list (surrounded by curly braces {}). The first value of the
ordered pair (depending on whether you are starting with rectangular or
polar) should be x or ™ ; the second should be y or r.

The last parameter is the coordinate system you wish to convert to, and
should be entered as a string. The following values (case-sensitive) are
acceptable as the third parameter:

« "Rect"

« "Polar"

« "PRect"
« "pPolar”

cot() function

The cot function calculates the co-tangent of a value. The calculator's
angle mode (degrees or radians) will affect the outcome of the function.

cot(num)

cot(30)

The cot function takes only one parameter, which must be numeric. Care
should be taken to ensure values are within the constraints of the
calculator's angle mode setting.

csc() function

The csc function calculates the co-secant of a value. The calculator's
angle mode (degrees or radians) will affect the outcome of the function.

csc(num)

csc(30)

The csc function takes only one parameter, which must be numeric. Care
should be taken to ensure values are within the constraints of the
calculator's angle mode setting.
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The frac() function
is available via the

Algebra (F4) menu
in the integrated

implicit()

The implicit()
function is available

via the Calc (F4)
menu in the

inter()

The inter() function
is available via the

Algebra (F4) menu
in the integrated

frac() function

The frac function displays values as fractions, regardless of the
Exact/Approx mode setting.

frac(num)

frac(expr)
frac(.56)

The frac function takes only one parameter, which can be a number or
expression. If the value is a number, the result is displayed as a simplified
fraction, even if the Exact/Approx mode is set to Approximate. If the value
is an expression, it is factored, expanded and simplified before it is
displayed.

implicit() function

The implicit function calculates the first-order implicit derivative of the
given expression or equation, using the specified dependent and
independent variables.

implicit(expr,indvar,depvar)

implicit(x"2-y"2,x,y)
implicit(2a”* 3+5b+4=6,a,b)

The implicit function takes three parameters. The first is an expression (no
equal sign (=)) or equation (equality), such as x*2-y*2=0. If an equal sign
is not present, the expression will be set equal to zero before the derivative
is calculated.

The second parameter is the independent variable in the expression or
equation. The last parameter is the dependent variable in the expression
or equation. If these two variables are not located inside the expression,
and error will result.

inter() function

The inter function interpolates additional values from a linear equation
based on existing points, or ordered (x,y) pairs, residing on the line.

inter(x1,y1,x2,y2,x,y)
inter(1,2,0,3,undef,6)

The inter function takes a whole six parameters. The first two parameters
are an ordered pair of the first point on the line. The third and fourth
parameters are an ordered pair of the second point on the line. The last
two specify the third point on the line, where one of the parameters (x or y)
is unknown. Substitute the unknown value with undef.
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is available via the

Algebra (F4) menu
in the integrated

polydivi()

The polydiv()
function is available
via the Algebra
(F4) menu in the

Did you know?

The calculator's
built-in polyEval()
function can
perform polynomial
long division, but

Fle] #0- 5] e | FE e
Toods |50 bl i[85 2 [FRAMIDf o

For example, if you wanted to find the value of
x when y is 6 on a line that runs through the
points (1,2) and (0,3), you'd enter it as
inter(1,2,0,3,undef,6) and you would find that
the value of x is -3.

minter(l,2,0,3, undef, &)
T M=t o3 g=t g

logb() function

The logb function calculates logarithms beyond the base of 10.

logb(base,num)
logh(3,27)

The logb function utilizes two parameters. The first is the base of the
logarithm and the second is the number value to be used in the calculation
of the logarithm. Use the Exact/Approx mode to control exact or
approximate results.

polydiv() function

The polydiv function performs polynomial long division, and will return the
guotient of the division process.

polydiv(numlist,denlist,format)
polydiv({4,0,3,2},{1,8,3},1)

The polydiv function requires three
parameters. The first and second are lists
containing the coefficients of the numerator
and denominator (respectively). The last
specifies how answers will be displayed. The
following are valid values for the format
parameter:

Fle| F7= [igw| iw]| FE Bdio
T 18|55 5 el s 550 [FEAml)se 0 i

Results are displayed as a simplified expression

2 Results are displayed as a string containing a non-simplified expression

3 Results are displayed as a string containing coefficient lists of a non-
simplified expression

Non-simplified answers are generally displayed as quotient + remainder.

MSM Documentation --- Page 57




The sec() function
is available via the
Trig (F3) menu in
the integrated Suite

triselve()

The trisolve()
function is available
via the Trig (F3)
menu in the

Xroot()

The xroot()
function is available

via the Algebra
(F4) menu in the

sec() function

The sec function calculates the secant of a value. The calculator's angle
mode (degrees or radians) will affect the outcome of the function.

sec(num)

sec(42)

The sec function takes only one parameter, which must be numeric. Care
should be taken to ensure values are within the constraints of the
calculator's angle mode setting.

trisolve() function

The trisolve function, provided with partial angle and side information from
a triangle, will attempt to calculate the remaining angle and side values, as
well as the triangle's area, perimeter and height. The calculator's angle
mode (degrees or radians) will affect the outcome of the function.

trisolve(+A, 2B, -C,side a,side b,side c)

trisolve(30,60,0,5,0,12)

trisolve(25,undef,undef,4,8,undef)

The trisolve function uses six parameters. The first three are angles A,B
and C (respectively). The last three are sides a,b and c (respectively).
Side a is opposite angle A, side b is opposite angle B, etc.

el e S22 | | Provide the triangle's angle and side values
that you know. Use O (zero) or undef for
values that you don't know. In a moment, the
mtrisoluer30,. 60, 0,5, 8, 121 function will return a list of all angle and side

P Ry Values in addition to the area, perimeter and
height. Values that could not be calculated
B meeanm —mme 3031 gre shown as undef. Use the Exact/Approx
mode to control exact or approximate results.

xroot() function

The xroot function calculates the root of any given number. For example,
you could use xroot to find the 3" root of 27.

xroot(root,num)

xroot(3,27)

The xroot function uses only two parameters. The first is the root you wish
to find, and the last is the number you wish to find the root of.
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Function Frequently Asked Questions

The following is a list of frequently asked questions for all of MSM's
functions:

« Question: The base function returns "ERROR: BASE" and terminates.
What is going on?
Answer: The function cannot work properly unless the calculator's
base mode is set to decimal (Dec). If you need to have the base
setting to something other than decimal, use the Numeric
Converter (app 6) instead (it has to change the calculator's base
setting, but restores the original value when it exits).

« Question: Does the base function use the built-in base commands
(»Dec, »Bin, »Hex)?
Answer: No. It will, however, return the same results.

« Question: Why do parameters need to be encased in double
guotations (as strings)?

Answer: Consider the following: Let's say you were going to
convert a hexadecimal value of 5D to decimal. Suppose the
calculator's base setting was set to Bin (binary), and parameters
were not entered as strings. Without the Oh prefix, the value of 5D
would be taken as 5 times D. With the prefix, the value would
automatically be converted to binary as 0b1011101 before the
function could begin to work with the values. The function would
then receive the values, and think that you were converting
0h1011101 from hexadecimal to decimal, which would result in
0h16847105, rather than 0h93. Entering values as strings (with
double quotations) prevents this from occuring.

« Question: The trisolve() function is returning wacky results. What's
going on?
Answer: You probably have the calculator's Angle mode set to the
wrong value. Remember, calculator modes can affect the
behavior of MSM functions.
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Although extensive work has been taken to ensure program the best
possible stability and performance in MSM, problems could still occur.
Most common problems can be corrected or diagnosed by the Diagnostics
& Repair program. Some other problems, however, must be taken care of

by the user.

The following are common problems that could occur, what possibly

causes them, and what to do to fix them:

There is a very long pause
before the program or
function actually begins to do
anything (BUSY indicator is
visible). Once the program
or function begins, it runs
just fine until the next time it
is run.

The programs or functions in
question are not tokenized.
Every time a program or
function is executed, it must
be tokenized (a compilation
of sorts). Since the
programs or functions are
archived or locked, they have
to be re-tokenized each time
they are run.

Unarchive or unlock
(whichever is necessary) the
program or function
variables which exhibit this
behavior. Ensure they are
not archived or locked, and
run each of them. After they
have all been executed, re-
archive them.

Certain programs crash,
indicating that required
functions cannot be found
(such as the Geometry/Trig
Toolbox and the Numeric
Converter).

MSM can't find the required
functions to perform the
desired operation. If the
information in the registry
matrix is incorrect, MSM may
look in the wrong folder in a
futile attempt to find the
function(s).

Run the Diagnostics &
Repair program. If that
doesn't seem to fix the
problem, run msmsetup and
select the Re-Install option.
Lastly, you may have to
send the software back to
the calculator.

While trying to send MSM to
another calculator, one or
both calculators stop
responding.

A timeout or memory error
may have occurred between
the two calculators.

Press ON on both
calculators. Stop the
sending process. Get rid of
any portions of MSM on the
receiving unit and start over.
If that doesn't work, try
sending the files manually
via the Var-Link screen.

One of the MSM applications
crashed and the calculator's
previous settings weren't
restored.

The crash prevented the
calculator from running its
exit sequence, which
restores the original mode
settings.

From the Home screen, type
setMode(msm\msmmodes)
and press Enter. If the Math
Suite Manager crashed (app
5) you will also have to type

RcIGDB msm\msmgdb and
press Enter.

One of the MSM applications
crashed with a dimension
error.

An answer to a calculation
may have been too large (too
many characters) to fit in a
dialog box.

Inform the author about the
error. Include the program
you were running and what
you were doing.

TI-Graph Link returns a
checksum or similar error
when you try to send MSM to
your calculator.

Your version of TI-Graph
Link may be slightly
incompatible with the MSM
group file.

Ungroup the group file with
TI-Graph Link. Then, open
up each program file and
save it with TI-Graph Link.
Send all the files individually.
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The following is a list of frequently asked questions pertaining to the entire
Math Suite Millennium project.

Question: Why the name Math Suite Millennium?
Answer: As of 2001, we're just beginning a new millennium. New
software for a brand-new millennium.

Question: Why are TI-89 screen shots used more in the
documentation than the TI-92 Plus?
Answer: The TI-89's screen is much smaller. TI-92 Plus screen
shots are so large, it makes wrapping text near or around them
more them difficult.

Question: Why such a large software package? Why didn't you
distribute each program in MSM separately?
Answer: MSM is meant to be one, do-it-all package that can be
installed all at once. Besides, MSM is integrated — the programs
won't run without each other. This is done to shorten the overall
size of the package without removing features.

Question: Can | contribute to the MSM project?
Answer: Contact the author and make your proposal. Generally
speaking, if you are familiar with mathematics and TI-BASIC
programming and are dedicated, you may be able to help. More
people means a greater project.

Question: | really like MSM. | feel | owe you something for it. What

can | give in return for it?
Answer: The unmodified MSM distribution costs you nothing.
However, if you use the software regularly and wish to donate
something in return, please email jasonsbailey@yahoo.com. A
generous gesture is great encouragement for further
developments. Also, donations speak loudly when you're making
big suggestions...

Question: How long did it take you to build MSM?
Answer: MSM builds upon, and is the replacement for, the old TI-
Source Math Suite 2000 software project. Altogether, it took over
3 years to develop MSM.

Question: Where is your home page?
Answer: The location of my home page varies. Check the
readme (readme.txt) file included with the MSM package for more
information.

Question: What is your profession?

Answer: Computers. Computer upgrade & repair, computer
networking, web design and custom CGI programming.
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Math Suite Millennium is an evolution of more than 3 years of work. It
began as the TI-Source Math Suite 2000, and has drastically changed
since then. Although it has been developed by only a single individual,
many others have offered information, suggestions, encouragement and
other types of help.

Development Software

The following are some of the programs, among others, used in the
formation of this software and its documentation:

« Sun StarOffice 5.2 <http://www.sun.com/staroffice>
« Linux-Mandrake <http://www.linux-mandrake.com/>
» Free PDF <http://www.webxd.com/zipguy>
« Ghostscript <http://www.cs.wisc.edu/~ghost/>
+ Aladdin Ghostscript <http://www.ghostscript.com/>
« Virtual Tl 2.5 beta 5 <http://vti.acz.org/>
+ TI-Graph Link <http://education.ti.com/>

Special Thanks

Special thanks goes to the following individuals:

« John Silcox <jsilcox@kent.k12.md.us> for the constant math help and
dedicated beta testing

« Layne Hales <lhales@srjh.emery.k12.ut.us> for the math information
and assistance

+ Remaining beta testers and contributors

Most importantly, thanks to all of you that use and enjoy this software.
Your support and encouragement are greatly appreciated!

Copying Portions of the Software

Many programmers learn languages, tips and tricks by examining the
programming code of others. Generally, this makes better programmers.

However, it is morally wrong to copy the code of another author without
permission and take credit for his or her work. Please do not illegally copy
other authors' work, including the code in Math Suite Millennium.

If you wish to copy portions of code from Math Suite Millennium, please
email the author at jasonsbailey@yahoo.com and ask for permission. In
addition, please cite credit for the code copied. Thanks goes to those who
have asked the author for consent when copying any source code.
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