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Universal mathematical program

for digital school boards.

GeoEnZo is a computer program that enables you to use your digital school board

as a common daily instrument in your math class.

With GeoEnZo, your old fashioned blackboard or whiteboard, your board compass
and your boardset triangle will become obsolete as GeoEnZo provides everything you
need teaching mathematics. To this, GeoEnZo of course offers you a lot of digital ad-

vantages.

GeoEnZo can be set to four languages (Dutch, English, German, French) and can be
used with Windows XP, Windows Vista and Windows 7.
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1 Preface

GeoEnZo is a computer program that enables you to use your digital school
board as a common daily instrument in your math class. With GeoEnZo, your old
fashioned blackboard or whiteboard, your board compass and your board trian-
gle will become obsolete as GeoEnZo provides everything you need teaching

mathematics. To this, GeoEnZo of course offers you a lot of digital advantages.

Like this user manual, you can download GeoEnZo on http://math4all.nl. The

installation of GeoEnZo is very simple

GeoEnZo is a free and independent computer program for digital school boards.
Please feel free to copy and use GeoEnZo. However, it is not allowed to com-

mercialize GeoEnZo in any way.

GeoEnZo can be used with Windows XP, Windows Vista or Windows 7.

In its style and tone, this manual addresses teachers. But of course it can and
may be read by students too. To accommodate students with dyslexia, the line

interval of this manual is set to 1.5.

Though GeoEnZo can be set to four languages, this manual is only available in
Dutch and English for now. Translation volunteers are very welcome. Please mail

me at geoenzo@meneergroeneveld.nl.

| wishl you lots of success with GeoEnZo.

March 2010
Ton Groeneveld
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2 download and install GeoEnZo

GeoEnZo can be downloaded at http://www.math4all.nl. The download will result

in a single file called geoenzo.zip. There are globally three ways of installing Ge-

OoEnZo:

Putting GeoEnZo on your hard disk

Create a folder for GeoEnZo and put the file geoenzo.zip in that folder. After that,
just unzip geoenzo.zip. After unzipping, you can start GeoEnZo by executing ge-
oenzo.exe in that folder. It's advisable to create a shortcut to geoenzo.exe on

your desktop.

Put GeoEnZo on a dedicated memory stick

First, empty your memory stick. Then copy geoenzo.zip to your memory stick and
unzip it there. The next time you connect this memory stick to your computer, in
most cases your computer will advise you to start GeoEnZo. If not, you will have
to manually locate geoenzo.exe on your memory stick and execute this program
each time you want to use GeoEnZo. All boards you save, will now automatically

be stored on your memory stick.

Putt GeoEnZo in a separate folder on your memory stick
Create a folder on your memory stick and copy geoenzo.zip to that folder. Then,
unzip geoenzo.zip there. To start GeoEnZo, execute geoenzo.exe in that folder.

All boards you save, will automatically be stored on your memory stick.
After unzipping geoenzo.zip, this file can be discarded. But of course, it can (and

may) also be used for multiple installations. Please feel free to give away geoen-

Z0.zip to your students or to use it to put GeoEnZo on their memory sticks.
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3  GeoEnZo control panel

Immediately after starting GeoEnZo this control panel will display ...
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.. but of course without all these numbered indicators. This control panel can be

dragged by its caption to any place of your digital school board.
Function of the numbered controls

1 Sometimes the control panel keeps getting in your way while constantly
dragging the control panel to another place may get annoying. Clicking this
arrow button will result in the control panel to disappear almost completely.
Just this button with the two buttons on the right will remain visible in the
bottom left corner. Restore the last location of the control panel by clicking
this button a second time.

2 Click on this little mask to obtain a black cover that completely hides your
board. Only the control panel and the scroll buttons will remain visible. This
black cover is an ideal instrument to temporarily draw the attention of your
students to something else (like yourself) in the classroom. The black cov-
er can also be used to hide parts of your board while showing other parts,
in the old fashioned overhead projector way J . Just click on the little mask
a second time to remove the black cover.
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Click on the Math4all button to open a drop down menu. In this menu, the
first choice is always a link to the website of the Dutch Math4all foundation.
With the bottom choice in this menu (Setup), links can be added to or de-
leted from this menu. Also choose Setup to enter or change the name of
your school, to change the language or to change some other settings.

Please read the chapter called Setup for details on this subject.

The write or draw function will always be activated when GeoEnZo starts.
As an indication, the appropriate button will be lit. Push this button to acti-
vate the write or draw function. All write and draw sub functions are docu-

mented in detail in the chapter called Write or draw.

If you press this button, it will light while a pair of compasses will appear.
Details about using these compasses can be found in the chapter called

Compasses.

Press this button to obtain a set triangle, a ruler or a compass rose. For
details, please read the chapter called Set triangle, ruler and compass

rose.

The cut and paste function is a powerful and important asset of GeoEnZo.
With this function, parts of your boards can be copied, moved, enlarged or
compressed. Copying to and pasting from other computer programs can
also be performed here. It is even possible to copy parts of your desktop
(and all windows that are present there) to your board. Please refer to the

chapter named Cut and paste for details.

This button will activate the board duster. Use this board duster to wipe
large parts of your board or to erase tiny details. Just wait until the board
duster has reached the desired size and then use it by clicking and drag-

ging it on the right spots.

@ GeoEnZo user manual
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Sometimes a neathly printed text is preferred over a handwritten text on
your board. Furthermore it's nearly impossible to reach acceptable hand-
writing with a mouse. So if you are preparing your lessons at home or if
you just want a nice printed text on your board, press this button. Details
can be found in the chapter called Text stamp.

This button will activate the GeoEnZo scientific calculator. Of course, your
results can be copied to (stamped onto) your board. For details, please re-

fer to the chapter called Calculator.

To draw the graph of a (parametric) function, press one of these buttons.
Resulting graphics can be copied to (stamped onto) your board. For de-

tails, please refer to the chapter called Drawing graphs.

With this button, the figure composer is activated. With the figure compos-
er, all kinds of geometrical figures can be drawn quickly. See the chapter
Drawing geometrical figures for details.

GeoEnZo can be minimized by clicking on this little button. GeoEnZo can
be activated again by selecting it in the task bar or by just starting GeoEn-

Zo again.

Quit GeoEnZo by clicking this little button. The next time you activate Ge-
oEnZo, your board will be restored just as you left it. Nothing is lost if you
(accidentally) quit GeoEnZo.

Save or load your boards with this button. For details, please refer to the

chapter called Save and load boards.
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With this button, your board will be published on the Internet. A message
will clearly instruct your students how to access this published board at
home. Published boards will remain on the GeoEnZo server for a month.
Publishing only works if the computer can access the Internet and if Mi-
crosoft Internet Explorer has been correctly configured. In other words: if
Microsoft Internet Explorer works, GeoEnZo works.

Black is the default start-up colour for drawing and writing in GeoEnZo.
Pressing this button will result in the standard Windows colour dialog to
appear. Choosing the desired colour works just like it does in programs

like Paint. Circle 22 always displays the currently active colour.

This button will completely erase the board. Erasing, like most other ac-

tions, can be made undone with the undo button (21).

Press this button to print the board. After pressing this button, the standard
Windows printer dialog will appear in which the desired printer can be se-

lected (and configured).

On a computer display, a mouse pointer (arrow, cross) is essential. On a
digital school board however, a mouse pointer mostly just gets in the way.

That is why the mouse pointer can be turned on or off with this button.

This button may easily become your most preferred button. For with this
undo button, one by one, the last (about) 50 actions can be made undone.
Drawing errors, writing errors, copying errors and accidental board eras-

ures are easily corrected by pushing this button one or more times.

@ GeoEnZo user manual



22 Use these buttons to select a line thickness. The third line thickness is ac-

tivated by default. The rightmost button stands for a very thick line, ideal

for filling in larger areas.

23  With this drop down menu, select the desired kind of ‘paper’. The choice is

from blank paper, writing paper, squared paper (large and small squares),

graph paper, semi-log paper, log-log paper, isometric paper, hexagonal

paper, axonometric paper, polar paper and music paper. The kind of paper

can be changed at any time. It will have no consequences for the board

contents.

24 In this drop down menu you can determine how to write or draw regarding

the existing contents of your board. Choose from one of these:

Option Effect
normal The drawing will be placed upon existing contents.
normal back Drawing will only have effect on unoccupied space. It's
just like you are drawing behind existing contents. This
can for instance be useful when you want to fill in an
area without affecting the border lines.
rastered Like above. But now the drawing will be rastered. Like
rastered back _
instead of

The last two options are frequently used to indicate
hidden lines in a three-dimensional drawing. The

effect is more distinct than the usual dotted line.

25 This circle holds the currently active colour. Clicking on this circle will result

in the same effect as using button number 17 (colour setting).

26 This bar contains buttons that vary according to a function chosen. Here,

the buttons are shown that appear when the default choice, write or draw,

has been activated. For details please consult the appropriate chapters.

GeoEnZo user manual
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Scrolling

If your digital school board is smaller than the set up size (read chapter Set up for
details), you will notice two scroll buttons (arrowed buttons) on the sides of the
board. Use these buttons to show other parts of your board or to create some
additional writing space. Scroll buttons only appear on the sides where scrolling

space is still available.

14 e GeoEnZo user manual



4 Write or draw

After pressing , the bottom bar of your control panel will show these drawing

buttons:

l/‘ If the activated button is pressed a second time, all ‘write or draw’ settings

s =)

@aééééégé

Function of the numbered controls

are set to default so, after using several drawing options, you can imme-

diately write again.

1 While this button is lit, you can write or draw freehandedly. On a computer
drawing can be done by keeping one of the mouse buttons pressed. On a
digital school board, draw or write just like you would do on a normal

blackboard or whiteboard.

2 While this button is lit, straight lines can be drawn. Each line will start there
where you put down your digital school board marker or where you press a
mouse button. It ends where you lift your marker or where you release the

mouse button.
3 With this button activated, open rectangles cabn be drawn. It works just
like drawing lines, except instead of a line, the rectangle will be drawn of

which this (imaginary) line is a diagonal.

4 With this button activated, coloured rectangles can be drawn. Drawing col-

oured rectangles works just like drawing open rectangles.

GeoEnZo user manual @ 15
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Activate this button to draw an ellipse. Do this just as you would draw a
rectangle. Instead of a rectangle, the fitting ellipse of that rectangle will be

drawn.

With this button lit, coloured ellipses can be drawn. Drawing coloured ellip-

ses works just like drawing open ellipses.

Use this button to draw an open polygon. Each point you click, will be a
vertex of the polygon drawn. The polygon can be closed by clicking on the
first point again. Pressing Esc or pressing any button on the control panel
will end your polygon drawing. If you want to draw a series of polygons,
just press this button each time you want to start a new polygon.

While this button is activated, coloured polygons can be drawn. Drawing

coloured polygons works just like drawing open polygons.

This button enables you to draw a smooth curve through multiple points.
The smooth curve will pass through all points you click. You can close the
curve by clicking on the first point again. Pressing Esc or pressing any but-
ton on the control panel will end your smooth curve drawing. If you want to
draw a series of smooth curves, just press this button each time you want

to start a new curve.

This button enables you to flood fill areas. Every area you click upon will

be flood filled with the currently active colour.

If this button is visible, you can activate it for a dashed line instead of a

continuous line.

@ GeoEnZo user manual
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With the figure composer and the
flood fill option, draw a nice 3-D

geometrical figure on your board.

Use the flood fills option to give
Gaston Lagaffe an appropriate

environment.
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5 Compasses

\

By pressing . a pair of compass-
ses will appear on your board. A little
control panel will be moving along with the

compasses.
Operate the compass using these four buttons:

move While this button is activated, the compass can be moved around;

Drag the compass around by clickl'njg inside the circle.

adjust After activating this button, the conipa§s can be adjustfed.’x The
pointed side will remain put while the peﬁhc"ﬂ-side-can-b'é‘dragged.
While adjusting, the radius of the compass will be shown, accurate

to 0,05 cm.

rotate After activating this button, the compass can be rotated without

drawing. Rotate by dragging the pencil side of the compass.

draw Activate this button to draw an arc. Draw the arc by dragging the

pencil side of the compass.

On the next page, some drawing examples are shown.

GeoEnZo user manual % 19



Construction of the incircle

of a triangle.

GeoEnZo ©2010 ACJ (]I x]
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It's always fun to play around with

compasses ...

While adjusting your compass, the radius is shown with an

accuracy of 0,05 cm.
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6  Settriangle, ruler and compass rose

As soon as . has been pressed, a set triangle will appear. By pressing this
button repeatedly, you can change the set triangle to a ruler .@ or a compass

rose . The bottom bar of the control panel will show buttons to set standard

angles.
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Set triangle, ruler and compass rose

The set triangle, ruler or compass rose can be dragged around by picking it up at
almost any place. While dragging, the instrument moves and rotates naturally as
if moved around with one finger.

There is a small yellow circle on the set triangle and on the ruler. If the set trian-
gle or ruler is picked up in that circle, it will not rotate while being dragged. This is
very convenient if you wish to draw parallel lines. The same goes for the com-
pass rose when picked up in the circle in the middle.

GeoEnZo user manual 2 1



There is also a small red circle on the set triangle and the compass rose. If the
set triangle or compass rose is dragged there, it will just rotate around its zero
point.

Use the buttons on the bottom bar of the control panel to choose a standard an-

gle for the set triangle, ruler of compass rose.

Along every side of your set triangle of ruler and around the compass rose a line

can be drawn by drawing on or just outside the edges.

It's an acute
angle of 52°
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Put the zero point of the
set triangle here

The base of the set triangle
must be on this line

Measuring an angle

An instruction board made using GeoEnZo.
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7  Cut and paste

<
When . has been activated, the bottom bar of the control panel will show

these buttons:
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Now, two main actions form the base of most functions described below:

1) A rectangle can be drawn by drawing an imaginary line on your board, be-

ing one of its diagonals.
2) A spot can be indicated by clicking the board once.
Drag board contents
Parts of the board can be dragged to another place by first drawing a rectangle
around the contents to be moved. After that, simply drag the rectangle to the de-
sired place. If dragging fails, just press the undo button and try again.

Function of the numbered controls

1 With this button, the complete board will be selected. It is as if a rectangle

has been drawn around all board contents.
2 This button will only be active after a rectangle has been drawn. The con-

tents of the rectangle will be copied to the Windows clipboard. After that,

the rectangle will be cleared.

GeoEnZo user manual e 23
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This button will only be active after a rectangle has been drawn.The con-
tents of the rectangle will be copied to the Windows clipboard. The board

will remain unchanged.

This button is only active if a spot has been indicated or a rectangle has
been drawn and if at the same time, an image is present in the Windows
clipboard. If a rectangle has been drawn, the image in the Windows clip-
board will be enlarged or reduced to fit in this rectangle. After that, the im-
age will be copied into the rectangle. If a spot has been indicated, the im-
age will be copied in real size, the indicated spot being the upper left cor-

ner of the image.

By pressing this button, a copy of the computer’s desktop will appear, with
everything on it just the way it was right before GeoEnZo was activated.
On this copy, a rectangle can be drawn. The contents of that rectangle will
then be copied to the Windows clipboard while the GeoEnZo board will re-
appear. This function enables you to copy anything, like for instance math-

ematical formulas, from any program to a GeoEnZo board.

This button can be switched on and off. If it's on, copying will be performed
in a transparent way; old board contents will remain visible through the

white parts of your copy.

This button can be switched on and off. If it’s on, dragging board contents

will result in copying these contents instead of moving it.

This button can be switched on and off. It has its effect when pasting an
image from the Windows clipboard in a rectangle drawn on the board. If
this button is switched off, the image from the clipboard is stretched or
compressed horizontally and vertically to fit exactly into the rectangle. If
this button is switched on, the aspect ratio of the image will not be
changed and it will be copied as large as possible into the top left corner of

@ GeoEnZo user manual
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9 This button can be switched on and off. If it’s on, copying will result in the

paper lineation also being be copied. This option can be of use if copying

is done to another computer program, e.g. Microsoft Word.

The Windows clipboard

Windows has a standard clipboard. All windows programs, GeoEnZo included,

can copy images to this clipboard or paste images from this clipboard. Using this

clipboard, you can for instance copy all images that you find on the Internet and

paste them in any size on your GeoEnZo board. Also, you can copy parts of your

boards to the Windows clipboard and paste them in other programs, like Word or

Paint.

Here are some examples of how you can use the clipboard with GeoEnZo:

You would like to ...

It can be done by ...

... copy an image from your Inter-
net browser to your board.

. copying that image in your Internet browser
(press the right mouse button and choose copy).
After that, paste it on your board.

... copy a part of your board to a
Word document.

... drawing a rectangle around the desired part
and then choose copy. In Word, paste the image
on the desired place.

. copy a mathematical formula
from Word to your board.

. opening the Word document and scrolling
through the document until the desired formula is
displayed. After that, activate GeoEnZo, choose
cut and paste and then choose desktop. Then
draw a rectangle around the formula and paste it
on your board.

. erase your board and paste
the contents of your last board
reduced on your new board,

... drawing a rectangle around the desired part of
your old board contents. Then press copy and
erase your board. Draw a rectangle there were
you would like to paste the copied contents on
your new, empty board and choose paste.

On the next page, a run-down is presented of a composition of a GeoEnZo board

from items, originating from the Internet and a Word document,

GeoEnZo user manual
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LEONHARD EULER
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logré persuadir al padre para que permitiese a su hijo seguir
matemdticas que termind en 1726. Al afio siguiente presents u
gran Premio de la Academia de Parfs. El premio lo gané Bougu
segundo puesto.

Euler necesitaba un puesto académico que le fue ofrecido en
Nicolds Bernoulli. Pero este puesto no era especificamente de|
para Fisiologia y Mecdnica. Aceptd, pero dijo que viajaria a
que deseaba estudiar mas profundamente las materias objeto

de Basel pero no fue posible,por tanto a los 19 afios Euler vid
On the Internet we copy a nice

portrait of Leonhard Euler (1707-
1783).

Leonhard Euler nacié el 15 de abril de 1707 en Basel (Suiza). Su padre Paul era un
ministro de la iglesia protestante y amigo de Johann Bernoulli,

Leonhard Euler fue a la escuela en Basel donde no aprendié muchas matemdticas alli sino
que adquirié sus conocimientos de matemdticas por las ensefianzas de su padre. Para
complacer los deseos de su padre, Euler fue enviado a la universidad de Basel para
prepararse como ministro de la iglesia . Johann Bernoulli le dio clases particulares y
pronto descubrié el enorme potencial matemético que tenia Euler.

En 1723 Euler comenzs sus estudios de teologia siguiendo los deseos de su padre aunque
él sentia un mayor entusiasmo por las matemdticas que por la teologia. Johann Bernoulli
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to contain that portrait.
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Pasting results in an enlarged

version of Euler’s portrait.
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De Zwitser Leonhard Euler (1707-1783), één van de belangrijkste wiskundigen
uit onze geschiedenis, schreef deze formule als eerste op. Het is dan ook ‘de
vergelijking van Euler’ die luidt:

e"+1=0

Opgave 24 De filosofische vraag of het getal i werkelijk bestaat, heeft in de ge-

desk top

bezig gehouden. Vind jij dat het

IT eigenlijk wel? En 2 7 Bestaat

n? Wat heeft het werkwoord ‘be-
IEEEE
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With the desktop button we take
a look at the Word document we
= opened there before, just to copy
e 7Tl + 1 — ES the most beautiful mathematical
formula ever written down

by men ...
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V00 rastereavack ¥ keep aspect ratio
moving is copying COpy paper

... to paste it next to the portrait of the author of this formula.
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8 Calculator

Pressing E will show a scientific calculator while the control panel will disap-

pear. After closing the calculator, the control panel will return.

Geobnio ©2009-2011 ACJ - calculator
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There’s nothing much to note about this calculator, unless you’'ve never seen one

before. There is one important detail however. With the two side bars, you can

stamp the display on your board. The display contents of the calculator will be

printed on your board, exactly under the display. This concept of stamping is

used throughout GeoEnZo.

You can use the calculator by pressing its buttons (with your mouse or on your

digital school board) or by using the keyboard of your computer. The contents of

the display can be selected and altered. The calculator is a formula calculator,

meaning that the formula in the display will be calculated as soon as you press

thel___=_ T-button.

GeoEnZo user manual
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Calculator functions

Most calculator functions will give no problems to experienced users of graphical

calculators. A few remarks:

SQOR

NPR

NCR

Pressing the square root results in displaying the function SQR(). This
function calculates the square root of the expression between parenthesis
if only one expression is included. If two comma separated expressions,
are given, the first one will determine the power of the root. For instance,

SQR(3,64) will result in 4 as an answer, being the cube root of 64.

Unlike most calculators, this one presents the NPR operator as a function.

So NPR(6,4) will give the number of permutations of 4 out of 6.

Unlike most calculators, this one presents the NCR operator as a function.

So NCR(6,4) will give the number of combinations of 4 out of 6.

NORMALPDF, NORMALCDF, BINOMPDF en BINOMCDF

RND

To use these functions, two buttons must be used. For instance, the
NORMALCDF fuction can be obtained by successively pressing the
NORMAL and the CDF buttons.

RND() results in a pseudo random number between 0 and 1. Alternatively,
RND(P,Q) results in an integer pseudo random number between and in-
cluding P and Q. For instance, throwing a dice can be simulated by
RND(1,6).

The next page contains an impression of an application of the calculator.

28
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If you throw a dice 7 times, what
Is the chance that you throw at
least 3 times 5 or 67

(1-binomedf(7,2/6,2))*100
42.9355281207133

That chance is about 43%.

GeoEnfo ©2009-2011 ACJ - calculator @
(1-binomcdf(7,2/6,2))*100
1890 =] {| )| bksp| sin|asn| ! | npr| ncr
4/5/ 6| x| V| *| cear| cos| acs | binom | pdf
112/ 3] = &| x| del | tan | atn | normal | cdf
0| . +| abs — log | In , | invnorm
= rnd | end
Arial L J . .
20 W normal v
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9  Text stamp

Pressing will make the control panel disappear while this window will be

shown:
This text can be stamped onto
the digital school bogrd.

GeoEnZo ©2009-2011 AC) - text stamp =

This text con be stamped onto
the digit.@l, school board.

1(2|3|2 {[(8|92|0|-|=| ins | del

tab | g (w| e | P @ o|p|l % | bksp
caps | # *I:I."

enter
5hiﬂEz:~af1,*!:-::rm

cirl att att ctrl | shift end

Curlz MT @ ¥ 22 %W normal ¥y

2 . Tl % g
& 1| = = || = §? -n
© EEEE )

=)

1] -] |1]e]-

-
LT} ]'Iﬁ Sy
v | I ]
[
@ | gﬂ'\
& i
O R e
<

=
i
”_.
'
e

In this window, you can type any text by using the displayed buttons. Of course

it's also possible to use your computer keyboard.

You can change the size of this window in the usual way. Thus, you can create

more or less space for your text.

Once your text is complete, it can be stamped upon your digital school board.
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Function of the numbered controls

1

32

Virtual keyboard. Type your text by using this keyboard. You can position
your text cursor with your mouse or with your digital school board pencil.

These 128 keys contain extra characters that differ with each font type. By

pressing these keys, the extra characters can be typed in the display.

With these side bars, you can stamp the displayed text on your board, ex-
actly under the text display.

In this area, you can set the displays font type, size and appearance (bold,

underlined, ...).
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10 Drawing graphs

Pressing . or @ make the control panel disappear. Button will show

the function grapher ...

GeoEnZo ©2009-2011 ACJ - functicn grapher @
Ny

25

2

15

1

05

OO ® .

.] =/|SIN Q| = } | bksp asn| ! |npr| ncr

= 6l x| del acs | binom | pdf

= |SQR(X 3| - Clear | tan | atn | normal | cdf
X+ abs log invnorm @

J 7.8
va coson J 45
b dg| 1|2
@ Xmm— __radian |1}
max=|2*PI C draw graph [ 7 cnpygraph end
e N . oW . - 9

. and button m will show the parametric function grapher:

GeoEnZo ©2009-2011 AC) - parametric function grapher @

x(t)=lcos(3°T) ) 78 9= 1 bksp asn| ! |npr| ner
yit)=|SING*T) 4|5/ 6] x| del | cos|acs | binom | pdf
112 3| - Clear | tan | atn | normal | cdf
Tmin=|0 | radian [N T log | In | , | invnorm
@ Tmax=|2"P! draw graph ( 7 copy graphi, 8 end @
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Function of the numbered controls
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With these side bars, a graph can be stamped on your board, exactly

where it is placed.

With the buttons marked yr (y-red), yg (y-green) end yb (y-blue) the func-
tions yr(), yg() and yb() can be placed in one of the active displays (4 or 5).
On the expression between brackets, the described red, green or blue

formula will be applied. Thus, a formula can be nested in another formula.

By clicking these buttons, graph drawing can be switched on (button is lit)
or off (button is dark) for the corresponding function. Although switched off,

a function can still be nested in other functions.

In these text boxes, formulas (function definitions) can be entered.

In the (normal) function grapher, three formulas can be entered. The cor-
responding graphs are drawn in red, green and blue in the same plot. As
formal function parameter, character X must be used.

In the parametric function grapher, formulas for the horizontal and vertical
axis must be entered. As formal function parameter, character T must be
used. The corresponding parametrical graph will be drawn in red.

You can enter these formulas with the virtual keyboard (2 and 3) or with
your computer keyboard. Before entering, always first click at the desired

position in one of the text boxes.

In these text boxes you must define the collective domain of the functions.
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10

11

12

13

With this virtual keyboard, you can fill the text boxes (4 or 5) on your digital
school board. Of course, you can also use your computer keyboard. Be-
fore entering, always first click at the desired position in one of the text
boxes.

Pressing this button will result in your graph being drawn.

With this button, you can copy your graph to the Windows clipboard, from
where it can be pasted by other Windows programs, like Paint, Word or, of

course, GeoEnZo.

If you click on the graph window, the coordinates of the point clicked will
be shown. If you drag a rectangle over your graph window and then click in
that rectangle, a menu will show, enabling you to zoom in or to calculate
an extreme point, a zero point, an intersection point or a point of inflection.
For parametrical graphs, no extreme points or intersection points can be

calculated.

Before having the graph drawn, tick this option for both axis to have the

same intervals.

Before having the graph drawn, tick this option to keep the horizontal axis

within view.

Before having the graph drawn, tick this option to keep the vertical axis

within view.

The red button will put the derivative of the first function into the second
function text box. The green button will put the derivative of the second

function into the third function text box.
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GeaEnZo ©2009-2011 ACJ - function grapher il

Some applications

The figure on the right shows
-1.5,11.8)

the graph of a function wit hits

first and second derivative. The

05 T TE X
10
-15

Zoom in

intersection points are in the

process of being placed. Inersectione pint

Extreme value

Point of inflection

£n
MXS 12750 2-47K-4 7/8 9|=| ()| bksp| sin|asn| ! |npr ncr
[4+axn33002a% Wl 4 5 6| x| V| ~| del | cos|acs | binom | paf
yb ,W 1 2 3| —| e x| clear| tan | atn | normal cdf
Xmm— - D X| #| abs log | In ; | invnorm
Xrna.x— draw graph copy graph end

display x-axis display y-axis

GeoEnZo ©2009-2011 ACI - function grapher =] The figure on the Ieft ShOWS
three intersection points of the

same (zoomed in) graphs.

TN
[0.95,-18.8)
(0.74,-21.8)

01 02 03 04 0.5 0.6 0.7 08 02 1
. = [|Xn4-Xn3-12*Xn2-4*X-4 7(8/9|=| ()| bksp| sin | asn| ! |npr| ncr
yg = |-4+47HM3-37HA2-247X . A(5|6] x \.‘ e del | cos | acs | binom | pdf
-24+12*K12-6" K dal 1|2 3 —| | m| clear| tan | atn | normal| cdf
Xmin= |- .__. 0 abs log | In , | invnorm

Xmax= |2 draw araph copy graph end
isplay x.axis display y axis

The ﬁgure on the I‘Ight ShOWS Q| GeoEnZo ©2009-2001 A - parametric funcion grapher =]
Y (0.56,1.83)
. . . . . 15 (0.5,1.76) (T=1.92)
Lissajous figure with some of its =
extreme points, drawn by the
. . 05 (0.9,0.37)
parametric function drawer. (T=0.28)
(0.98,0.3)
T8 96 04 B 07 06 |(T=0.39)[ X
05 (0.9,-0.37)
— (0.98,-0.3)
(1=6) (T=5.9)
(0.56,-1.63)
45| [0.5-1.76) (T=4.36)
(T=4.24)
«=FnaTrcosm2) [ 7[8lal=| () ﬂ sin | asn | 1| npr| ner
(t):,W 4|5/6] x|+ 2| del | cos|acs| binom | par
1/2|/3]| =| e/ m| clear| tan | atn | normal| cdf
Tmin=|0 | radian i) T| #| abs log | In | , | invnorm
Tmax= ,F’Ii draw graph copy graph end
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11 Drawing geometrical figures

By pressing , the 3D figure composer will appear:

I NS

GeokbnZo ©2009-2011 AC) - 3D figure composer

Function of the numbered controls

1 With these side bars, a figure can be stamped on your board, exactly
where it is placed.

2 With these buttons, you can choose from a variety of geometrical figures.

The figure chosen will promptly be drawn in the main window. After that, it
can be edited in in different ways.
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11

38

With this button, a line drawing will be made in which the hidden lines are

also drawn.

With this button, the figure will be sketched. The hidden lines will also be
drawn. The depth of the figure is accentuated by the width of the lines

used.

With this button, a line drawing will be made in which the hidden lines are

drawn dashed.

With this button, a line drawing will be made in which the hidden lines are

not drawn.

With this button the planes of the three dimensional figure will be coloured.

The hidden lines will be drawn dashed.

With this button the planes of the three dimensional figure will be coloured.

The hidden lines will not be drawn.

With these buttons the three dimensional figure can be rotated. The rotat-

ing indications are relative to the guide top drawn in the left hand corner.

With these buttons a figure can be compressed or stretched. The com-
pressing or stretching will be done according to the colors of the arrows

and the colors of the lines in the guide top drawn in the left hand corner.

With these buttons, the colour of the geometrical figure can be composed.
By mixing the right amounts of red, yellow and blue, any color can be
achieved. If the drawing is a line drawing, the lines will take the composed
color. If the planes of the drawing are coloured, the color of the planes will
be determined by the colors mixed, the orientation of the plane and the
setting of buttons 13 and 14.

@ GeoEnZo user manual



12

13

14

15

16

17

With these buttons, the geometrical figure can be enlarged or reduced.

With these buttons, the contrast of the geometrical figure can be changed.
This button is not active if one of the line drawing modes has been chosen.

With these buttons, the colour spread can be changed. Thus, the colouring
can be made ‘warmer’ or ‘colder’. This button is not active if one of the line

drawing modes has been chosen.

With these buttons, the line thickness of the geometrical figure can be

changed.

The three dimensional geometrical figures are drawn as oblique parallel
projection without any perspective. With these buttons, a variable amount

of perspective can be added to the figure.

With this button, you can copy your geometrical figure to the Windows
clipboard, from where it can be pasted by other Windows programs, like

Paint, Word or, of course, GeoEnZo.

Deleting planes from the geometrical figure

Planes can easily be deleted from the geometrical figure shown just by clicking

on those planes.
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Below you find an impression of the possibilities of the 3D figure composer:
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12 Setup

A drop down menu will appear when you click "= Mathdall: math for all

Google
Wikipedia
Youtube

Paint
Word

Setup

The first link in this menu (Math4all: Math for all) is a fixed item. All other links can

be added and removed by choosing the last menu item: Setup. With this option,

as well as editing links you can set up some additional things.

After choosing Setup, this window will appear:

GeoEnZo ©2009-2011 ACJ - setup =)
description link
Google vy google. com
Wikipedia @ hittp: £ Avana, wikipedia. com @
Toutube hittp: /A, poutube, com @
Fairit mEpaint, exe r’
Word mazword, exe
@ description:
= ®
link] ey @}
12|34 5|/6|7(8(9|0]|-|=| ins | da
tab | q|w|e|r|t|y|lu|li|lo|p|[]|]1]\] bksp
caps | a|s|d|flg|h|j| k|l coter
shit| € | z| x|c|v|b|n/m|, |.]| {/
cirl att at ctrl | shift
school name: (6
schoal timetal:de:|[]9 00 09:4510:30 M5 7 D 12:1513:0
boards server URL]{geoenzo.nl 8
application on serverjgecenzo asp
board measures: display [1536 X |1024 pixel
language: English  J can pply
@ %
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Function of the numbered controls

42

The left window contains descriptions while the right window contains the
corresponding links. You can click in both windows; the other one will al-

ways follow.

With these buttons, a selected link can be moved up or down, so changing
the order of links in the drop down menu that appears when you click the
Math4all logo.

With this button, a link can be moved to the two text boxes (5). Note that
the link will be removed from the list and, consequently, from the menu.

With this button, the link that has been prepared in the two text boxes (5)
can be added to the list of links. It will be placed as the last item in the list.
After adding, with the arrow keys (2) the link can be moved to the desired

place.

In these two text boxes a link can be specified, using the computer key-
board or the virtual keyboard projected in the setup window.

The entry in the description field will be shown in the drop down menu that
appears when you click the Math4all logo. The entry in the link field deter-
mines how GeoEnZo will react on choosing the link. There are two kinds of

links you can add:

Kind How to enter the link Examples

http://www.google.nl
www.math4all.nl
wikipedia.com

Link to an Internet | Enter the link like you would in your
site. Internet browser.

Enter the program name. In most | D:\puzzels\puzzle.exe

Link to a comput- | ..o you also have to provide the mspaint.exe

e program. location on your hard disk. winword
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Enter the name of your school here. This name will show on the set trian-

gle and in the caption of most GeoEnZo windows.

If you wish, you can enter your school time table here. The format “hh:mm”
must be used together with a 24 hours time notation and times must be
space separated. If this text box is filled, GeoEnZo will, in the upper right
hand side of the control panel, continuously show the minutes remaining in

the current teaching period.

The URL of your board server must be present in this text box. This board
server is a computer that is attached to the Internet and stores the boards

you publish.

The name of the application to call on your board server must be present

in this text box.

It is advised to not change the default entries in 7 and 8. If you really want to use

another server instead of the standard GeoEnZo server, please have a specialist

contact the author by emailing to geoenzo@meneergroeneveld.nl.

10

The default size of a GeoEnZo board is set to 1536 x 1024 pixels. You can
change these measures here. The minimum format is 512 x 512 pixels
(although on activation GeoEnZo always will take the actual screen
measures as a minimum) while the maximum format is 16 million pixels.

The display button will apply your current screen measures.

Please note that setting very large board measures on a computer with li-
mited free memory can result in an ‘error 480’ and/or in unpredictable be-
haviour of GeoEnZo or your computer. Sometimes you even have to re-
boot your computer. In such a case, reduce the board measures to solve
this problem. If GeoEnZo aborts erraticly immediately after activation, just
activate GeoEnZo again, for as soon as GeoEnZo has ended abnormally

two times in a row, the default board measures are reset automatically.
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You can choose the GeoEnZo language here. You can choose from

Dutch, English, German, and French.

If you press cancel, the window will be closed while all setup changes will

be discarded.
If you press apply, your setup changes will be saved and be activated im-

mediately, except for changed board measures; they will not be activated

until the next fresh start of GeoEnZo.
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13 Save or load boards

GeokEnZo ©2009-2011 AC) - load or save board

Set5 @
| [ o previous—" next
PAARN £ \ set set

After pressing , this window will appear:

OD
()
(=)

=

Function of the numbered controls

1 You can store 40 sets of 25 boards each. With these buttons you can
switch to a next or previous set. The number of the displayed set is always
on top of the window. As soon as you switch to another set, the buttons

with miniature boards of that set will be displayed.

Buttons number 2, 3 and 4 require that you have chosen one of the 25 displayed

boards first. The described action always refers to the selected board.

2 The selected board will be loaded (load button) or the actual board will be
saved (save button) on the selected spot. If an existing board is about to

be overwritten, of course there will first be a warning.
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The selected board will be copied to the Windows clipboard, from where it
can be pasted by other Windows programs, like Paint, Word or of course

GeoEnZo.

After a final warning, the board will be deleted and the selected spot will be

marked as free again.

By pressing this button, you simply leave the load or save window without

further ado.
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