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Introduction

Why a Mathematics Dictionary?

Mathematics is the language of science and techgolhe teaching and learning of any language reguhe fundamentals that a
dictionary providesThe MathResource: Interactive Math Dictiongdifhe MathResourgas a dictionary and much more. It combines
concise definitions with Maple® to provide a dynaranvironment for studying, investigating and digpig mathematics. It is a
powerful resource that works equally well as a wtod! or as a display tool in the classroom.

The MathResourcteuly is an interactive dictionary. Covering a quehensive list of topics from Pre-Calculus to lanélgebra to
Logic and more, each topic has its own guide faclqand easy access to the database. Many en&resrhath examples that are
linked directly to the Maple® engine. They can kplered with the sample data provided or by entexialues of your own.

Maple®, a powerful problem-solving and visualizat&ystem developed at the University of Waterl@megates the example results.
The Maple® engine, which is embedded’ine MathResourcealculates and displays results from problemsliing formal
mathematical definitions, returning the resultsnashematical objects.

The MathResourcgives you flexibility and power without havingwite Maple® codeThe MathResourcean be your math tutor at
home, in the lab, or anywhere a PC is available.

The Math Engine

Maple® provideghe mathematical calculation engineltfe MathResourcét is a powerful mathematical problem solving and
visualization system used world wide in educatiesearch, and industry. Its principal strengthisisymbolic problem solving
algorithms. Unlike conventional math software, whéan only work with floating-point numbers, Maple@n solve problems
involving formal mathematical definitions and ret@answers as mathematical objects. Derived from @wkecade of research and
development and customer service, Maple® is a Wdumol for users in education, research, andstrgiu

Maple® is a registered trademark of Waterloo Mdpte

No matter what your field: mathematics, statistatsysics, chemistry, your math capabilities arefoeced withTheMathResource



Organization and Layout

Designed for Ease of Use

The MathResourdeas been laid out to facilitate ease of use.

e Terms, definitions and examples each have theirfoame. A list of the terms you have investigatedaintained for each
session.

e Bookmarks enable you to quickly return to terms axyplessions you often need.
e Examples that generate plots have their own windows

Samples offhe MathResourcedifferent components are displayed in the nexices.

Frames

The three main frames ®he MathResourceindow are:
e TheAlphabetic Index which lists available terms.

e TheEntry Frame which contains the definition and any example eggionsLinks in a definition are displayed in blue and
green.

e Thelnteractive Frame where expressions are evaluated, parameters @ntateulations executed and results displayeds Thi
frame sizes itself dynamically.

All frames can be resized by clicking and draggingheir borders.

Main Window and Components ©he MathResource

File Bookmarkz |ndex Appendis Help
Az | PreCaeabs | Caleubus | Linear Alzshra
4Back ||puwer rule j Farwardbl
(2] il A7 LI power rule, =
| n. the specialization of
o] power - :

S power residue the cham. rule to the case

Il power rule of an arbitrary power of

F|| power series a g{ven function. If f{x)

G| power set =g40(x)”, then

Al rp Atk dglx

I|| pre-Hihert space ) =rg(xy delx)

. i dx

A pre-image =

| pre-mtﬂtip]icatinﬁ

L1 pre-ordering A= I[x“2+3’x-4]"3

2| pre-theoratical defivative I plot I

L precedence eset I

I firEriSinn T

Alphabetic Index Entry Frame Interactive

with links. Frame




Boxes, Buttons and Links

TheSearch Box displays the current term. You can type in theckebox to locate a term. A drop down list of tefioked up in
the current session is opened by clicking on thendarrow symbol at the far right of the search box.

4Back ||puwer rule j Fu:-rwa.t‘d}l

Letter Buttons , located to the left of the alphabetical indexgckly position you alphabetically.

Index Buttons , located along the top of the screen, are presetttons that filter out certain subsets of déifomis, based on the
button text. When one is selected it changes @idra drop down menu of topics and subtopics dispBee théndex menu for a
complete list of available indices.

The screen below displays the cascading menu pipeaas after clicking th€alculus button.

File Bookmarkz |ndex Appendis Help
LT | PreCaloubs | Caleubs | Linear dlzebes
ﬂl lacceleration j MI Note that the heading on the list of terms has
4 b Applications of Dervative changed toCalculus”.
Calculus .
B Applications of Integration TheA-Z button removes all filters and makes all
c D efinite Integral terms accessible.
|| alternating series - . . .
12 g £ET The Derivative Text shown irblue is a hypertext link to a related
B Ellte.r‘nat..mg. series test | Differentiation Faormula term.
F || antiderivative Exponential and Lagarithric Functions . .
= i FF - , : The Maple® engine can evaluate expressions shown
(]| antidifferentiate Hyperbolic Funchions : L ; i
= o in green . Clicking on them activates the Interactive
H|| arc length Infinite Segquences
= o . Frame.
_I|]| arc-cosecant Ifinite: Series - ) _
0| arc-cosine Ihverse and Trigonometric Functions When you position the mouse pointer over either
El| arc-cotangent Lirnits and Continuity blue text or a green expression it turns into athan
I arc-secant Parametric E quations and Palar Coardinates  POINTEr indicating an active link.
M arc-sine Techrigues of [ntearation
u
= e _ per second per second
5 P.rchgnedean spiral (abbrev. ms':“':].
Tl Architnedes' method 2. ( Conts
—il anthmetic progression ) CRTLIFLL




Menu Options

The options offered omhe MathResourceisienu follow normal Windows conventions.

ET The MathResource

File Bookmarks Index Appendiz Help

The choices offered by each ¢
File - Printing functions and Exit.

EE'E The MathResource

XN Bockmarks |ndex Appendix Help

Erint... Ctrl+F Py almihis |
q

Frint Setup...

E xit

Bookmarks - Displays a list of bookmarks and options foriagdand removing terms from the list.

Eﬂg The MathResource

File lndex  Appendis
Add Boakrmark
Bemowve Bookmark, 3
acceleration

differential equation
hwperboloid of one sheet
quadratic equatian
Einztein, Albert

.=n==,|A||
1=

Index - For setting views of the dictionary by subject.

mi" The MathReszource

File Bookmarks Appendix

L7 L
= PreCalculuz
4Back ||E[ Calculuz
e Linear Algebra

Appendix - For access to the appendices.

EE'E The MathBesource

File Bookmarks |ndex Elad=ysil Help

L7 I Appendix 1

= Appendix 2
ABack | accelerati Appendix 3

Help - For the on-line help and to display informatairout The MathResource.

EE'E The MathBesource

File Bookmarks Index Appendis W=l

A F | PreCalen  help
= About The M athFezournze. .
ABack | acceleration ~I
Output Windows 6

Graphical output from Maple® displays in a sepaoatgput
window, which bears the name of the term evaludtbdse
windows exist independently of The MathResourcenmandow



Output Windows

Graphical output from Maple® displays in a sepacatgput window, which bears the name of the teraliated. These
windows exist independently @he MathResourceain window and have their own menus, buttons,taxidboxes for

entry of variables.

The main types of output windows generated’hg MathResourcare plots, animations and numeric results.

Several output windows, each generated with diffieparameters, can be displayed simultaneouslyg dllows you to
see immediately the impact that changing parameterdiave on plots, animations and/or numeric t&sul

Examples of each type of output window follow.

i power rule

File Stle Awxes Projection

=] E3

iz
A plot of
¥= (x2+3x—4)3
{in hlue) and its derivative
¥y =73 (x2+3x—4)2 (Zx+3)
{in red)

E00
400
200

WFD———_

-200

r-range From: I:3 To: Ii

Flot |

Reset

Plots

This Output Window shows a plot using the power
rule as an example. Notice that you can change the
x-range and re-plot the function with these new
values. If you do change the x-range and then want
to see the original plot again simply click the &es
button.

You can also use the available menus to alter the
style, axes and projection of the plot. Plots can b
saved and printed as well.



+ hypocycloid [_ (O] Animation

Eile  Style Axes  Projection

The Output Window of the animation of a
hypocycloid is shown in this screen shot. The
hypocycloid is shown after running the animation.

| =]y« n ]|

The (extended) hypocyloid is the curve m red traced In this example we changed the default data in the

out by a fized point on the smaller circle as it rolls Interactive Frame. We entered a large radius of 8

s e miver mEle and a small radius of 1. The extension remained the
same at 1.

Again, if you make changes and then want to see
the default data simply click the Reset buttorhia t
Interactive Frame.

+ hyperboloid of two sheets M=l E3 3-D
Eile Style Color Axes Projection

ﬂ The Output Window of a three-dimensional plot, the

Hyperboloid of Two Sheets, is shown in this screen
shot. The plot of the Hyperboloid of Two Sheetsia
fully functioning Maple® window and you can now do
anything to your plot that MapBecan do. Alter the
style, color, axes or projection of the plot byngsthe
available menus. Try playing around with the difetr
options just to see how they affect the appearahtiee
plot.

A hyperboloid of two sheets

You can also rotate this plot by clicking on th# le
mouse key. When you have rotated it to the newtipasi
you want, click the right mouse key to see the alyin.
This is a great way to view all the aspects ofa Slot.




Using The MathResource

Moving Around

The MathResourcenables you to quickly find dictionary entries andnove back and forth among related terms. Téligshto
broaden the meaning of terms, expanding your utafedi;ig. The evaluation of expressions, the plotsthe animations lets you try
out different values and see the results of yoangkes right away.

From the Alphabetic List, or within a definitionygrertext links connect you to related terms. Initaoid you can choose alternate
views of the dictionary by subject index, you cearsh for a specific entry, or you can set andyosie own bookmarks. A
temporary bookmark list of terms you have lookethdhe current session is automatically maintaifoed/ou, making it easier to
move back and forth.

AZ The list to the left i

PreCalculus the completéndex of

Calculuz the subjects found in
v Mumber Theory The MathResource

Right click to pop up
an index list. A check
mark indicates your
selection.

Differential Equations
Geometny
Continuum mechanics

kecharics

Statiztics
Logiz
Linear Aloebra

Links

The MathResourcleas been designed to facilitate movement, especainected movement, by hypertext links withia tatabase.
There are two types of links - text links, whiclsglay inblue , and expression links, which displaygreen.

You can also move around in dictionary order ardrneto previous lookups.

To Use a Hypertext Link - Text or Expression

1. Position the mouse pointer over the colored tielkiq() or expressiongreen). If the link is active it will change shape to a
pointing hand.

2. Click on the text or expression. If it is a textKithat term will be looked up in the dictionarydagisplayed in the Entry frame. If
it is an expression the Interactive Frame will opetow the Entry Frame and you can explore theesgion.

To Move to Next or Previous Entry - Dictionary Orde  r

1. Click on the arrow button located on either sidéhef Alphabetic Index header. The arrow pointingh®left moves up one term,
the arrow pointing to the right moves down one term

2. Repeat as desired.

To Return to Previous Lookups

The MathResourceaintains a list of entries looked up in the cotrgession. There are two ways to move througHigtis move a
term at a time or pick from the list of visited ees.

e Click on the buttons on either side of the Searck, Bvhich are labeledForward” or “Back”. This will move up and down the
list of entries looked up in the current session.

e Click on the down arrow to the right of the SeaBtix and pick a term from the drop down list, whagpears.
9



Scrolling & Entry Searching
The letter buttons and the scroll bar enable yamdee quickly through the list in alphabetical atdéey word searches locate
specific terms.

To Use the Alphabetical Index

By Letter Button - Click on a letter button to tieét of the alphabetical index. You will be positied on the first term, which
starts with the letter you selected. Clicking oae lift arrow and right arrows symbols located dhegiside of the Alphabetical

Index’s header moves you through the list termelognt
By Scrolling - Drag the scroll bar to the righttbe alphabetical index upward and downward to mbrx@ugh the list of terms.

2 4] A.Z 13
c|fp -
p|[B*-algebra

E| [Babbage's engine Lot
Fl hacloward difference

To Search by Key Word

1. Click on the Search Box. This ensures that whattypa will be placed in the box.

2. Type the term you are searching for, or its fiest fetters.
3. Pres$Enter. The MathResourceill find the term or its closest match, and degpthe definition.

{Back ||eigenvalue j Fo
I Search Box
]
L eigenvalue
Ml cigenvalue R genvalue
T or eigenrao
E characteris
elFizensten's criterinn

The MathResourceaintains a list of terms looked up in the currggdsion. Activate it by clicking on the down arrimathe right of

the Search Box.
Clicking on theForward andBack buttons to the left and right of the Search Boxesoyou through this list of terms.

Setting a View of the Dictionary

You can focushe MathResourcedictionary into several different subsets to mitleemore effective study and research tool. By
selecting an index and focusing on the area yowvarking in you can escape “dictionary-itis”; thelightful happenstance where an
unknown term unrelated to what you are working wiiiches your eye sending you off and wanderingnaistdhe hyperlinks. This
may still occur but you will be browsing amongstedected subset of the dictionary.

To Select an Index

® Click on the Index Button labeled with the desiveslv. Not all of the available indices have buttofRsr a complete list of all the
indices available take a look at tirelex menu.

10



Caleabss |

The header of the Alphabetic Index changes toateflee view and the label on the button changesdo

Click on thelndex button on the menu and select from the list.

Eﬂg The MathResource

File Bookmarks Appendis  Help

A

4Back | acci
1| |

acceleratio
Alternating
Alternating
Entiderivati
=ntidifferet
A length

[At'C-COSECE
T -r N Rt e

| |= | [=]=|=|n =]

b2

FreCalculus

Calculus

Linear Aloebra
Murnber Theary
Differential E quations
Mumerncal Analyziz
Statizticz

Geometmy

Continuum mechanics
Mechanics

Logiz

SAT Test

To Reset the Default View

®* (Click on the Index button labeled “A....Z".

A

Setting, Clearing and Using Bookmarks

All entries inThe MathResourcedictionary are displayed in the
Alphabetic Index. When it is activated the heademges to
“A...Z", and the A...Z" button label displays in red.

The MathResourcelsookmarking capability gives you, in essence, yan mini-dictionary of those terms you refer tedquently.
Setting, clearing and removing these bookmarks@euyour complete control.

To Set a Bookmark
1. Have the term you want to add visible in the Effitayne.

2. Click on theBookmarks button in the menu. The Bookmarks menu drops down.
3. Click on Add Bookmark. The term is added to the bookmark list.

i!l The MathResource

Fil= @=l= Index  Appendiz
T k
S Bemove Bookmark, 3
4]
e surface
graph
E hyperboloid of one sheet
C cardioid

11



To Clear a Bookmark

1. Click on theBookmarks button in the menu. The Bookmarks menu drops down.

2. Click on Remove Bookmark. The list of current bookmarks pops up.

3. Click on the term you want to remove. The list obkmarked terms disappears and the term is renfovedthe list of

bookmarks.
Add Bookmark:, I iy Py
- EE!rl'll:l'l.l'E! B ook mark, acceleration
) arc-tangent
i acceleration
t : abzalute
arc-langen Abel'z partial @
abzaolute —

To Use a Bookmark
1. Click on theBookmarks button in the menu. The Bookmarks menu and lisuofent bookmarks drops down.
2. Click on the term you want. The Bookmarks menupsars and the term is displayed in the Entry frame

Exploring Expressions

When an expression, formula or specific word ipldiged in green or has a green box around it, iclgckn it opens the Interactive
Frame. Text Boxes within that frame allow you téeervalues for variables contained in the expressio

When entering parameters you must follow the Ti@eklen Rules. As the Maple® engine will try to exatke whatever is entered,
infinite loopsare possible.

Buttons in the Interactive Frame trigger an evatuadr plot of the expression. They are set dynaftyi@nd vary according to the
expression.

Clicking on aPlot or Animate button, if present, caus@&fe MathResource® open an output window with a plot or animatafrthe
expression.

Input — The Three Golden Rules
Adhere to these rules when entering parametefrsiteixt boxes provided for expression variables.
1. Multiplication — ab must be expressed a'th. The operator is required.

2. Exponentiation, simple - ¥ must be expressed ®52. The ", or caret is the symbol found above the numerah 6he
keyboard.

3. Exponentiation, using an expressionx **must be expressed as

XM (n+1).
fiz) sin(x) The derivative of sin(x®) is
g(x) "2 2 cos(x®)x
| differentiate plot |
reset

Rule 2 - Note how g(x) - x"2-is displayed by Maple® x.

12



Input - Legal Expressions
A reminder—the Maple® engine will try to evaluatey éegal expression, but keep the syntax corredtkaep the required variables.

Remember Maple® processes in the background ke éxpression you input is too demanding your cderfsiresources may be
exhausted. Your machine may appear to be non-resmoand a crash could result.

Tip —

K Use theSurfaceentry for a 3-D plot of any andy.
K Click on the worddrawing in theGraph entry to plot any function of.

Plots, Animations and 3-D Renderings

If the expression in the Interactive Frame canibplayed as a plot or animatiddlot or Animate buttons will be displayed.
Clicking on them triggers Maple® to evaluate thpression and then brings up an output window coirtgithe plot or animation.

You can alter the properties of the output windswformatting the output is under your control. Tolowing steps apply equally to
both plots and animationslote: The term plot has been used for convenience.

To Display a Plot

1. Click on thePlot button in the Interactive Frame. The Maple® engialeulates and displays the results in a sepatdpeit
window that bears the name of the term.

2. Repeat as desired, adjusting input parametersiifysh.
Note that a new output window is generated for eadtessive plot. Output windows stack one atopther.

Tip -
K Set the pushpi@ to keep the output window on top.

The axes may hide parts of the plot as Maple® dthes last. Turn the display of the axes off ornd®the style of the axes if this
is a problem. Se®utput Window - Menu Options on page 25 for more information about fiesees menu.

To Change the Values in a Plot Window

e Enter your new values in the text boxes.

In the example below, taken from tRewer Rule output window, the highlighted box on the righsheeen clicked on. A new value
can now be entered. Typing in this box will repléoe highlighted value.

x-range From: I:3 To: E

Example—Text Boxes in an Output Window.

To Change the Function for a Plot
1. Click on the Interactive Frame and look at the term

(=) r r2+1* - )~3 The derivative of
T 3 .
[ derivative plot | oy = (x4 3x-4)" 18
2
_ reset | 3P4+ 3640 (2x+3)

Interactive Frame for Power Rule before changirgression.

13



2. Double click on the expression displayed in therattive Frame that you want to change. It willdme highlighted within its
text box. The box will automatically resize itsedfdisplay the expression. It snaps back to iterabisize once you tab away
from it or click elsewhere.

gt [T (2, 3x_4)

| derivative plot |

reset

Expression has been highlighted and pretty-psrghiown

3. Type in your new expression or variables, keepimgax legal and having the required variables.

a(=z)"r 3+5*1-6)*2 The derivative of

| derivative plot | =0+ 5c-¢6y '8
reset 20+ 5x-613x245)

Expression has been changed and Derivative is shown

These same steps apply to changing input variaisiegell.

To Run an Animation

Click on theAnimate button. Maple® develops a series of bitmaps, whlisplay as you run the animation. When the output

window appears the animation is at its startingipdontrol the display by clicking on the Animatibuttons at the top of the
display.

[ | | 3 |-H|«|»|—Ir|17|
The animation buttons as they are displayed irothiput window

Button Description

Stop Button - Click to Stop a running animation.

Run Button - Click to start animation.

Single Step Button - Click to step through animatio

Decelerate Button - Click to slow down.

Accelerate Button - Click to speed up.

EN{EAES E AR

— andﬂ Direction Button - Click to change direction of amgition. Button face changes to show current doect

e Cycle Button - Click to run animation once or canbusly. Button face changes when clicked.
ﬂ andg 4 y 9

To Rotate a 3-D Rendering

Clicking on thePlot button causes Maple® to generate an initial randeand display it in a default position in the muit window.
To rotate the rendering and to change its posfolaws these steps.

1. Left click in the display area of the output winddlhe rendering disappears and becomes a box.
2. Change the orientation of the box by clicking oaritl dragging - left, right, up, down, invert - wéager you want.
3. Right click in the display area. A new renderingiéherated and displayed.

The following series of clips show the display atle of these stages.
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+ hyperboloid of two sheets _[af=l 1. Initial Dlsplay - Default Position

File Stle Color Asxes  Projection

-

A hyperbolod of two sheets

i hyperboloid of two sheets Col=]| 2. DISplay of Box - Ready to Rotate

File Stle Color Asxes  Projection

-

A hyperbolod of two sheets

+ hyperboloid of two sheets =10Ix}| 3. Final Display - After Rotation

File Stle Color Asxes  Projection

-

A hyperbolod of two sheets
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Creating Your Own 3-D and 2-D Plots

The MathResourceffers you a lot of built-in examples and funcspbut you may want to investigate your own. Yon da this by
entering your own general mathematical functionsithis way.

For a3-D expression go tastirface ” and in the Entry Frame click ar=f(x,y) to open the Interactive Frame.

Highlight the expression displayed and type youn @xpression in the text box. You must héwe variables and they must be
andy. Click onplot to display your function.

Two sample expressions you may want to try are
XN2 +y"2 and sin(x*y)

For a2-D expression usegtaph ” and in the Entry Frame click airawing to open the interactive frame. Follow the same ggsc
with one change. You must hasee variable and it must be&.

Two samples you can try are
sin(x) and X*sin(x).

Why the insistence oxandy? The Maple® engine will accept only those variaplesing others, lika or b will generate an error
message.

Output Window - Menu Options

The Output Window menus provide essentially theesaptions for plots, 3-D renderings and animatiaftsough the number of
choices for each will vary according to the expig@ssTry each out and experiment until you achigneeffect you want.

+ power rule

File Stile Axes Projection

The general menu options are

e File - To save the output windows as a bitmap or tot i

e Style - To control the display options - line thicknelése style,etc

e Color - To alter the colors of the plot. The color meswmly available in the 3-D output windows.

e Axes - To control the display of information about thees. For example, in a 3-D output windowpxed” displays the axes
along the edges of a box containing the rendefingrmal” punches the axes out from the center of the nénglelf the axes
interfere with your graph, selelione to remove them.

e Projection - To control perspective and whether or not tlspldiy is constrained. Some functions display bettezn
constrained, others are clearer without constralititd and comparetayperboloid of two sheets and thepower rule with and
without constraints.

Some Examples - Step by Step

Putting It All Together

Everything shown so far has been focused on hade ta particular action. In this section we willthoough the process of looking
up a term, amending it and then displaying it &ggtep.

The first example will be a plot. The emphasis hemn sequence. We will explore the sequenceiriefeto the sections that contain
information on what we want to do.

The same sequence is followed for 3-D renderingsaaimations, but their display options are adittifferent.
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Working Up a Plot

Your assignment asks you to define the tepmwier rule” and to illustrate your definitionThe MathResourceakes it easy.

Look up the Definition

You can do this by scrolling through the alphabbsicor by selecting thCalculus Button and picking the term from the list under
Differentiation Formula. We suggest you use the Search Box as describiea $earch by Key Word on page 10.

4Back ||puwer rule j Fnrward}l

Search Box

Type “power rule” in the Search Box and preBster. The MathResourcgearches its index, locates the term and dislayshe
Entry Frame.

Read the Definition

Read the displayed definition. If terms you do matlerstand are used, follow their highlighted liaksdescribed ifio Use a
Hypertext Link - Text or Expression on page 9.

lpower rule,

#. the specialization of th@

Hypertext Link

Sometimes you can wander pretty far using the higpelinks, but getting back to thmwer rule definition is easy. Instructions on
how to do that are found ifio Return to Previous Lookups on page 9.

Check Out the Math

Words are fine, but this ismathdictionary. Move the mouse pointer over the exgiceswith the green box around it. When it
changes to a hand, click on it to open the Interaétrame below.

Once the Interactive Frame is open you can ememeexpression, or change variables. There is devdaation on this, entitled
Exploring Expressions which starts on page 12. Pay particular attention t

e Input—The Three Golden Rules
e Input - Legal Expressions

g(x)"r Kr~3+5*x-6)~2 The derivative of

2.
derivative | plot | fixy=(*+5x-6) '8

reset 20+ 5x—6)(3x%+35)

Click on thederivative button and Maple® evaluates your expression asylaljs the result in “pretty print” format in the
Interactive Frame.

Click on theplot button and Maple® again evaluates the expressidrpeepares a graphhe MathResourc#aen opens an Output
Window and displays it.

To return to the original expression click @set .

Experiment with the Plot

The MathResource®utput Window is interactive as well. The sectarPlots, Animations and 3-D Renderings starting on page
19 describes what is possible.
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Text boxes let you enter new values and clickingh@Plot button regenerates the graph. Checklmi€Change the Values in a
Plot Window andTo Change the Function for a Plot startingon page 13.

The appearance of the display can be changed ts#&1yle, Axes andProjection options on the menu. What's on offer is
described irOutput Window — Menu Options on page 25. It really is best to play with theiaps to see the effects they can make
on both the 2-D and 3-D plots.

Exploit The MathResource
Now that you have spent some time on this assighrgen can turn it to practical use.

Save the graph you have developed. ChédséSave from the Output Window menu, name the file an@ihg into your
document.

More importantly - relate your understanding of tien and how it is used in your context, demotistgavhat you have learned.

Do ltin 3-D

For 3-D renderings you alter expressions and vasegu do for plots. The output is different - yian rotate it in three dimensions.

A good term to experiment with is Ayperboloid of two sheets’. If you want to make changes follow the step8orking Up a
Plot on page 26.

Once the graph has been plotted, change your Vidw@heck the steps o Rotate a 3-D Rendering on page 14.

Animate, Animate, Animate

Animations are fun - you can run them forwards kiagads, step by step, only once or continuouslyjuckly or slowly.

Start with a tiypocycloid”, clicking on the green colored textXtended hypocycloid” to open up the Interactive Frame. Animate it.
All the preliminaries of looking up the term andobting the math are covered\iviorking Up a Plot beginning on page 26.

Now the fun begins - this is almost like a Spirqdrdor adults! Run it, following the stepsTio Run an Animation on page 21.

Trouble Shooting, Installation & Who to Call

No Output from Maple®
The most common cause of Maple® failing to genenatput is the incorrect entry of parameters. CHapkit — The Three Golden
Rules on page 18 if you need to refresh your memory.

Also be aware that Maple® will attempt to evaluag legal expression. You may have assigned ity ptaiblem. Seéput - Legal
Expressions on page 19.

The axes may hide parts of your plot. SeeDisplay a Plot also on page 19.
Windows 3.11 users, if you encounter difficultiesgrating plots, increase colors to 256.

No Result from Hyperlink
The selected term, although displayed in color, matybe mapped.

Please contact MathResources Inc. by

Voice: (902) 429-1323
Fax: (902) 492-7101
E-mail: ron@mathresources.com
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Installing & Removing

Installation is simple, and we hope you will fiitie MathResourca useful and helpful utility. However, if you naniger need it on
your system we show you what to remove.

Downloading & Installing from MathResources’ Websit e — If you purchased The MathResource on-line, then
you would have been emailed a serial number anedatskdownload the installer file from the webpagiow.

http://www.mathresources.com/downloads/mr_win.html

Follow the directions on that page.

Installing from CD-ROM - If you purchased the MathResources as a CD-ROMD@WNOT NEED A SERIAL NUMBER
TO USE THE SOFTWARE. Just make sure your CD-ROMM iour D: drive. If this is different, substituthe drive letter used on
your system.

1. InsertThe MathResourcED-ROM in the drive.

2. Inthe Program Manager Window click &ile. The File Menu drops down.

3. Click onRun. The Run dialog appears with a box entitl€@bfmmand Line”.

4. Type D:\SETUP in the box and click @K. The installation program will start. Follow theompts and instructions.

Windows95 users - Click on thé&tld/Remove Programs” icon found in the Control Panel and follow thetimuction.

Add/Remove
Pragrams

To Remove

If your computer has Windows95 installed click be tUninstall” icon and the installation program will removlae MathResource
To manually remov&he MathResourcillow the steps below.

You can Use “Add/Remove Programs” here too.
1. Click on the File Manager icon and start Windowlg Manager.

2. Highlight the subdirectory wherEhe MathResourcs located. Unless you have changed its nameglinstallation it will be
MathReso.

3. Press th®el key. Depending on how you have configured youtesysdialogs may appear asking for confirmation eletibn
of the subdirectory and all its contents.

4. Click onOK or Yes. This subdirectory, the program and the dictioriadex files will be removed.
5. Close File Manager

6. In Program Manager highlighthe MathResourcgrogram group.

7. Press th®el key to remove it.

This procedure will remove all tracesTie MathResourcieom your system. If you have copied the iconttveo program groups
you will have to highlight it and delete it fromae groups.

Contacting MathResources Inc.

You can reach MathResources Inc. in the followiraysv

Voice (902) 429-1323
Fax (902) 492-7101
E-mail ron@mathresources.com

We would love to hear your comments and suggestions
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Copyrights and Trademarks

The MathResourcis a registered trademark of MathResources Inc.

Maple is a registered trademark of Waterloo Mapte |

Windows, Windows 3.11 and Windows95 are registér@demarks of Microsoft Corporation.

A User’s Guide to The MathResouared The MathResourcare copyright of MathResources Inc.

No part of this manual orhe MathResourcenay be reproduced or transmitted in any form oafnyy means, electronic or mechanical,
including photocopying and recording, for any pugonithout the express written permission of Ma&bdrirces Inc.
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