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Chapter 1

Introducing Grapher

About Grapher

Welcome to Grapher™, the easy-to-use technical graphics package for scientists, engineers,
business professionals, or anyone who needs to generate graphs quickly and easily. With
Grapher, you can create the following types of plots:

e Line/Symbol Graphs e Step Plots

e BubblePlots e Bar Charts

e Floating Bar Charts e Hi-Low-Close Graphs
¢ Function Graphs e PieCharts

e Polar Plots ¢ Rose Diagrams

¢ Histograms e Box-Whisker Plots

e Ternary Diagrams

With Grapher, creating agraph is as easy as choosing the graph type, selecting the data file, and
clicking the OK button. Grapher automatically selects reasonable default settings for each new
graph, though all of the graph settings can be modified. For example, you can change tick mark
spacing, tick labels, axislabels, axis length, grid lines, line colors, symbol styles, and more. You
can even add legends, bitmaps, fit curves, and drawing objects to the graph. To apply the same
custom settings to several graphs, you can create a Grapher template containing the desired
styles. Advanced automation can be incorporated using Golden Software’'s Scripter™ program or
any Active X automation program. Once your graph is complete, export it in avariety of formats
for usein presentations and publications.

Grapher 1



Chapter 1: Introducing Grapher

What’s New in Grapher 3

The most important change in Grapher 3 is the addition of several new graph styles, listed below.
However, many subtle improvements have been made throughout the entire interface. The
following list displays some of the new featuresin this version of Grapher.

Create Step Plots
Create Floating Bar Graphs
Create Ternary Diagrams

Step-by-step plot creation using the
Graph Wizard

Make changes to multiple plots at once

Define custom date formats for usein
axis date labels

Lock cursor to plot line when digitizing
Choose fill direction for plots

List all worksheets used by a plot
Export fit data values to a worksheet

Create Bubble Plots
Create Rose Diagrams
Create Box Whisker Plots

Convert metafiles to enhanced metafile
format

Customized rulers

Represent exponential tick mark labels as
superscripts (e.g. 2E009 — 2x10°)

Add opague background to text
Enhanced automation model
Digitize bitmaps

Display bar charts either horizontally or
vertically

Grapher



Overview of Graph Types

Overview of Graph Types

Here are some examples of the different types of plots, charts, and graphs that you can create
using Grapher 3:
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Chapter 1: Introducing Grapher

About the Grapher Documentation

This section shows you how to get the most out of your Grapher documentation. It explainsthe
styles used in the User’s Guide and the differences between the User’s Guide and the online help.

USER'SGUIDE STYLES

The Grapher User’s Guide has several font styles used to represent different itemsin the
Grapher program.

» Bold text indicates menu commands, dialog box names, and tab names. For example: Select
the Fill Propertiestab on the Polygon dialog box.

» |talicized text indicates items or options on a dialog box, such as group box names, options,
buttons, and field names. For example: Choose the desired option from the Look in drop-
down list in the Open dialog box.

» UPPERCASE text is used to show the names of files. For example: Run the SETUP.EXE
file from the default directory. File extensions are also uppercase and are placed in square
brackets. For example: The fileis saved with a[.GRF] extension.

e Courier Newfontisusedtoidentify Scripter commands and variables. For example: Add
the line [Dim G apher as oject] to the script.

*  The process of selecting a menu item from the menu bar is represented by abar. For
example, the action of opening the File menu and selecting the New command is depicted as:
File| New.

ONLINE HELP

Most of the information in the User’s Guide can also be accessed through Grapher’s online help
system. In some cases, the help system may include more current or complete information than
the User’s Guide, so it is always worth checking. To access Grapher’sonline help system, select
Help | Help Topics. Usethe Contents, Index, or Find tabs to navigate through the help system
and find the desired information.

Whenever you need help with a particular dialog box or item on the screen, you can use
Grapher’s context-sensitive help to quickly open an associated help topic. This brings you
directly to arelated help topic without having to go through the Help menu. For example, to find
out what a particular command does on the menu bar, open the menu, highlight that command,
and pressthe F1 key. The help window opens with the appropriate description displayed. You
can also achieve this by clicking the help button &2 on the standard toolbar and then selecting the
command from the menu bar.
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Technical Support

Technical Support

Golden Software’ stechnical support is free to registered users. Our technical support steff is
trained to help you find answersto your questions quickly and accurately. We are happy to
answer any of your questions about any of our products, both before and after your purchase. We
also welcome suggestions for improvements to our software and encourage you to contact us with
any ideas you may have for adding new features or capabilities to any of our programs.

Technical support is available Monday through Friday 8:00 AM to 5:00 PM Mountain Time,
excluding major United States holidays. We respond to e-mail and fax technical questions within
one business day. When contacting us with your question please have the following information
available:

* Your Grapher serial number. Thisis printed in the front cover of the User’s Guide.
* Your Grapher version number. This can be found by selecting Help | About.

»  The operating system you are using (Windows 95, Windows 98, Windows NT, Windows
2000).

»  The exact wording of the first error message that appears (if any).

Help may be found in the User’s Guide, in Grapher’s online help system, or on our web pagein
the form of FAQs.

How to Contact Technical Support

Telephone: 303-279-1021
Fax: 303-279-0909
E-mail: graphersupport@gol densoftware.com
Web: http://www.gol densoftware.com
Mail: Golden Software, Inc.
809 14th Street
Golden, Colorado, 80401-1866
USA
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Chapter 1: Introducing Grapher

I nstalling Grapher

Follow the instructionsin this section to install the Grapher software on your computer or
network.

SYSTEM REQUIREMENTS

In order to install and run Grapher on your computer, the system must meet or exceed the
following requirements.

Operating System
»  Windows 2000
e WindowsNT4
e Windows 95/98

Hard Drive

e Atleast 13 MB of free disk space
* Atleast 8 MB of free disk space in the Windows drive
» Atleast 32 MB RAM

Display
« 800 X 600 or higher video resolution

How TO INSTALL GRAPHER

Use the appropriate instruction set below to install Grapher on asingle PC or on a network server
and its workstations.

Single PC Installation
Use the following procedure to install Grapher onto the local hard drive of a stand-alone
workstation.
1. Insert the CD-ROM inthe CD-ROM drive.
Theinstall program automatically begins on most computers. Choose Install Grapher from
the Grapher Auto Setup window to begin installing Grapher.
If the installation program does not start, follow steps a - f below.
a. Click on the Windows Start menu and select Run.

8 Grapher



Installing Grapher

2.

Click the Browse button on the Run dialog.

In the Browse window, choose the CD-ROM drive from the drop-down list.
Select the AUTORUN.EXE file and click the Open button.

In the Run dialog, click OK.

Click on the words Install Grapher to begin the installation program.
Follow the on-screen instructions to complete the rest of thisinstallation.

-0 a0 0T

Y ou must log on with administrator rights in order to install Grapher on Windows NT or
Windows 2000.

Network I nstallation

Grapher may be installed on a network aslong as the number of concurrent Grapher users does
not exceed the number of legal packages (i.e. licenses) that have been purchased. Use the
following procedure to install Grapher on the network:

1.
2.

Log on to the file server with administrator rights.

L ocate the setup program on the CD-ROM and enter the path to the SETUP.EXE file
followed by -GSERVER -SM S into the command line. For example: RASETUP.EXE -
GSERVER -SMS

The setup title should read " Grapher Server Setup.”

When setup asks for a destination directory, choose one located on the file server.

Setup copies all Grapher files plus the setup program and the associated files to the file
server drive. A Grapher setup icon is placed in the specified program folder.

It is highly recommended you now flag the server directory as read-only.

Log on to the file server from each workstation that runs Grapher and perform the following
procedure:

a. Start Windows, and then run the copy of setup (SETUP.EXE) located on the server
directory. Do not run setup from the CD-ROM!

b. Enter the path to the server SETUP.EXE file followed by -SM S into the command line.
For example: "RASETUP.EXE -SMS." The setup title should read " Grapher Workstation
Setup.”

¢. When setup asks for a destination directory, choose one on the local hard drive.

A few small Grapher files are copied from the server to the workstation, while the bulk of
the Grapher files stay on the server. This allows many workstations to share a single copy of
Grapher without having the files duplicated on each computer.

Note: Grapher must be installed directly at each workstation. It cannot be installed from a
remote computer over the network because the installation involves editing the computer's
registry. Certain parts of the registry cannot be edited from a remote compuiter.

Grapher
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Registering Grapher

When you reach the end of the Grapher installation, you have the option to register the software
online.

If your computer is actively connected to the Internet, choose Register Grapher 3 online now
and click Next. Y ou are connected to the Golden Software web site where you can enter the
required information. A confirmation message is displayed when you successfully register
the product.

If your computer does not have Internet access or is hot actively connected to the Internet,
choose Register Grapher 3 later and click Next. While the Grapher installation finishes, take
aminute to fill out the registration card included in the software package, then fax it to: 303-
279-0909, or mail it to: Golden Software, Inc., 809 14™ St., Golden, CO 80401.

If you would like to register online later, please use your Internet browser to go to
http://www.goldensoftwar e.com/frames/r egister frame.htm and complete the online
registration form. A confirmation message is displayed after you have successfully registered
the product.

IMPORTANT! You must register your software in order to receive free technical support from
Golden Software, Inc. Registered users receive the Golden Software newd etter and free
information about future releases of Grapher.

10
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Tutorial

Thistutorial introduces you to afew of Grapher's features and guides you through some common
processes, including creating a basic graph, viewing its datafile, adding a second plot to the graph,
and editing tick marks and axis labels. Thistutorial helps previous Grapher userslearn some of
the new featuresin Grapher 3. The tutorial should take approximately 45 minutes to complete.

Y ou should be able to find the answers to any program-related questionsin the User’s Guide and
the online help. In addition, Golden Software also provides FAQs on our web page at
http://www.goldensoftware.com. Technical support is available by phone (303-279-1021), fax
(303-279-0909), and e-mail (graphersupport@gol densoftware.com).

Creating a Graph

Grapher lets you create thirteen different plot types. Line/Symbol Plots, Step Plots, Bubble Plots,
Bar Charts, Floating Bar Charts, Function Plots, Hi-Low-Close Plots, Polar Plots, Pie Charts,
Histograms, Rose Diagrams, Ternary Diagrams, and Box-Whisker Plots. Each plot requires a data
file, with the exception of the function plot, which requires an equation. Plots can be combined to
create complex graphs. Add features such as grid lines, legends, and drawing objects to enhance
any graph.

The most common action performed in Grapher isto generate a graph from an existing data set.
Thisis demonstrated by creating a basic line plot from the TUTORIAL.DAT datafilein
Grapher's Samples folder.

1. OpenGrapher. (Start | Programs| Golden Software Grapher 3)

Grapher 11



Chapter 2: Tutorial

2. From the menu bar, select Graph |
New Graph. The menu that appears | Graph |
lists the thirteen types of plots Graph Wizard... |
available in Grapher. | NewGiaph 3| Line/Symbol_

. Step Plot....

3. Select Line/Symbol from the top of At o Brenh Bubble Plot...

thelist. Brpi Tl Bar Chart...
) Floating Bar. .
The Open Worksheet dialog box F::c't?fn___m
opens. Use this dialog box to specify Hi-Low-Close. .
the location of the file containing the Paolar
data you want to graph. Pie Chart...
i Histogram...

4. IntheLook Infield, browse to the Bl
Grapher directory and select the Ternary Diagram._.
Samples folder. Box-Whisker Plat...

Select the type of graph to create.

5. [?ou_ble—click onthe TUTORIAL.DAT Graph 1 -Line/Symbol Pt 1 [
filein the Samples folder. :

_ Line Piot | Clipping | Fits | Error Bars | Plot Labels | Line-Fil]
This geCtS TUTORIAL DAT asthe Wworksheet-» HE:\golden'\GrapherB\S ampleshT utorial dat
data file and opens the L ine/Symbol Chenge & bois- | [T T
Plot 1 dialog box. Changs Y fsiss> | [ B 1

~Plot

6. Select the Line Plot tab and look at Line/Symbol Plot =] _Nen | Delee |
the WorkSheet COIurmS group bOX' —workshest Columns——————— ~‘Workshest Hows——
Thisis where you select the data . [Em— Auo .
columnsto plot on each axis. The P =

. 2 | Colurnn B: W Last: W
defaults are:
|0 data paints Step:i1 E:
X: Column A
.&,mbol .......................
- Frequency:
Y: Cal um-n B | lu_s._é +|
Note that it says, “0 data points’ under PEREE vy
the column fields. Thisindicates that
one or both of the selected columns do oKk ]| Coreel |
not contain valid numeric data The Line/Symbol Plot dialog box
12 Grapher



Creating a Graph

7. Change the worksheet columns from their default setting by clicking on the down arrow
button in each field and choosing the following options from the drop-down list:
. X: Column B Warksheet Calumns

¢ Y: Column C: Ste A #: | Colurnr B: =]

* Notethat it now says
“12 data points’ under
the columns.

B8 Column C: Site A

[12 data pairts

Choose the data to plot on each axis.

Now that you have selected the columns, the graph is ready to view.
8. Click the OK button to save your graph settings, close the dialog box, and view the graph.

65 —

60 —

55 4

50 —

45 —

40 ' I \ ' |
0 4 8 12
The finished line plot based on the TUTORIAL.DAT file.

WHAT ISVALID DATA?

Grapher can only use numeric valuesto create agraph. Two numbers, an X valueand a’Y value,
are necessary to plot each point. 1f one or both of the worksheet columns do not contain numeric
data, the message “0 data points’ displays under the Worksheet Columns field. If any symbols,
such as dashes and hyphens are used in a number, the number is read as text, not anumber. This
means that a date such as 7/23/99 is not a number, and cannot be plotted.

If you see the “0 data points’ message and do not know why, you should view the datafile in the
Grapher worksheet window so that you can examine the contents of each data column.

Grapher 13
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Displaying the Data File
Grapher provides three different ways to view data files without leaving the program.

To View the Data for the Current Plot
1. Select the plot whose data you want to view.

To select the plot, click on only the line curve plot. A selection box (adashed line with eight
black squares) appears around the plot.

2. Select Graph | Display Worksheet or right-click on the plot and select Display Wor ksheet
from the menu.

To View the Data and the Graph Simultaneously:
1. Select View | Style.

2. Choose Window w/ Worksheets. The worksheet is displayed on the right portion of the
screen and the graph on the left portion of the screen.

To View the Datain Any Data File:
1. Select File| Open.

2. Inthe Open dialog box, choose the data file you wish to view.
3. Click the Open button.

Reviewing the TUTORIAL.DAT File

Knowing and understanding your data hel ps prevent unexpected graphing results. To better
understand the graph you just created in the previous section, look at the TUTORIAL.DAT file.

1. Click onthe plot once to select it.
2. Select Graph | Display Worksheet. The datadisplaysinthe TUTORIAL.DAT window.

14 Grapher



Adding a Plot from the Same Worksheet

utonal_dat

1 Site A, =ite B Site C Site D b

2 |Jan 1 45 8 k.2 42 3G

3 |Feh 2 a0.4 331 50.3 G7 .5

4 |Mar 3 51.2 377 £3.5 3.3

5 |Apr 4 531 47 .5 B0.1 1.5
[EW, A 572 T RR 2 741 X

- | ﬁ

Thefirst few rows of the TUTORIAL.DAT file are displayed.

In the datafile, note the following:

Column A contains text, not numeric data. This explains why the message “0 data points’
displayed when this column was selected in step 6 of the Creating a Graph procedure on page
12.

Row 1 contains headers for each column (Ste A, Ste B, etc.) When you select the Worksheet
Columns, Grapher appends the header to the column name, so they appear as Column C: Site
A, Column D: Site B, etc. This makesit easier to select the right data column.

Adding a Plot from the Same W or ksheet

To create multiple curves from the same worksheet is easy in Grapher. Inthe TUTORIAL.DAT
file, the data are in adjacent columns. Follow these steps to add a second curve to the graph.

1.

2
3.
4

Bring the original plot back into view by selecting Window | Plot1 *.

Double-click on the curve to open the Line/Symbol Plot 1 dialog box.

In the Plot group box, click the New button to create a curve from the next data column.
The dialog box changes to show the Line/Symbol Plot 2.

In the Worksheet Columns group box, the columns automatically change to:

e X: ColumnB
e Y:Column D: SteB

Grapher 15
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To help differentiate between the plots, add symbols to the second curve.

Click the symbol button in the Symbol group box to open the Curve Symbol dialog box and
select asymbol. (A square was chosen in this example.) Click OK to return to the Line Plot
tab.

In the Symbol group box on the Line Plot tab, change the symbol Freguency to one. If this
number is set to zero, symbolsdo not plot. Click OK to close this dialog box and plot the
second curve,

70 —
60 —
50 —
40 —

30 —

20 T T T T

0 4 8 12

Curve 2 (shown with square symbols) is plotted on
the same set of axes as curve 1.

Adding a Plot from a Different Worksheet

Grapher makes it easy to add multiple plots to a single graph from different worksheets, too. The
previous case showed how to add a plot from the same worksheet. In this case, two files are used
to create multiple curves on the same graph.

1. Select the entire graph by opening the Object Manager (Edit | Object Manager) and click
onthe graphitem (i.e. Graph 1). Click Close. The status bar at the bottom of the screen
should display “Graph 1 selected.”

|Graph 1 selected [%=437in, v =470in |58 in = 5.58 in a2
The status bar shows that Graph 1 is selected.
2. Select Graph | Add to Graph.
16 Grapher



Adding a Plot from a Different Worksheet

There are four optionsin this menu: Axis, Plot, Legend, and Duplicate Axis. If these
commands appear grayed out, go back to step 1 and select the graph again. (Duplicate Axis
isonly available when an axisis selected by itself.)

Select Plot. The Select Plot Type dialog box opens.
4. Choose Line/Symbol Plot and then click OK. The Choose Axes dialog box opens.

This dialog box allows you specify whether to graph the new plot on the existing axes, or to
graph it on anew set of axes. For this example, choose the existing axes (i.e. X Axis1 and Y
Axis 1), and click OK.

The Open Wor ksheet dialog box opens so you can select the data file for the third curve.
5. Select the TUTORIA2.DAT file and click the Open button.

The Line/Symbol Plot 3 dialog box opens.
6. Select the data columns for the third plot.

In the Worksheet Columns group box, change the columns to:

e X: ColumnB
e Y: Column C: Stel

7. Click the symbol button in the Symbol group box to open the Curve Symbol dialog box and
select asymbol. (A crosswas chosenin thisexample.) Click OK to return to the Line Plot
tab.

8. Inthe Symbol group box on the Line Plot tab, change the symbol Frequency to one. Click
OK to close this dialog box and plot the third curve.

100 —
80 —
60 —

40 —

20 I L

0 4 8 12
Curve 3 (shown with cross symbols) is plotted on

the same set of axes as curves 1 and 2.
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SELECTING A PLOT WITH THE OBJECT MANAGER

When only one plot is displayed, it is easy to select the graph or plot that you want. However,
once you have multiple plots, use Grapher’s Object Manager to select items. In this next
procedure, use the Object Manager to select one of the plots.

1.

Make sure that there are no objects selected on the graph. The status bar at the bottom of the
screen should read, “Nothing selected.” Click outside the graph areato deselect any objects,

or choose Edit | Deselect All.

Select Edit | Object M anager to open the
Object Manager dialog box (or double-click
in the white space outside the graph areq).

When the Object Manager dialog box is
open, one graph object appearsin the list
with asmall cross next to it.

Click on the cross next to Graph 1 to expand
thelist. Thisdisplays the five objects that
make up Graph 1:

* Line/Symbol Plot 3
* Line/Symbol Plot 2
* Line/Symbol Plot 1
* Y Axisl
+ XAxisl

Select Line/Symbol Plot 1 from the list and
click the Close button.

The Grapher status bar now reads
“Line/Symbol Plot 1 selected.”

RENAMING OBJECTS

It isalways easier to distinguish the data curves when they have descriptive names. The default
names for the curves are “Line/Symbol Plot 17, “Line/Symbol Plot 2", and “ Line/Symbol Plot 3.”
In this exercise, these names are changed to “Site A,” “Site B,” and “Site |” respectively.

Object Manager m
Objects

2[4 Graph 1

[¥] -+~ Line/Symbal Plat 3
[¥] "~ Line/Symbal Flat 2
P | iS5 bl Plot 1
I ovmis

L[ i T

— Object Dperationz
| x| R[] <] ~]
— Position =
wfi75in = wfsion = IE”;E:';”
| Close I

The Object Manager dialog box

1. Openthe Object Manager by double-clicking anywhere in the white space around the graph,

or by choosing Edit | Object Manager.

2. Expand the Graph 1 list by single-clicking on the plus sign, if necessary.

18
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Click once on Line/Symbol Plot 1 to select it, and then click the ID button. (This makes the
object name editable.)

Enter Ste A as the new name.

Click onetime on Line/Symbol Plot 2 to select it, and then click the ID button.
Enter Ste B as the new name.

Click once on Line/Symbol Plot 3 to select it. Click the ID button.

Enter Ste | asthe new name.

Click the Close button.

The status bar now reads “Site | selected.”

AXes

Grapher's axes can be modified to fit any design needs. The axis scale, axis length, tick spacing,
tick mark labels, axistitles, colors, etc., can al be modified. The following section shows how to
modify the axes of the graph previoudy created in the tutorial.

Adding Titlesto Each Axis

Axistitles et you identify the quantity or units represented by each axis of the graph. Titles can
be added easily by editing the properties of each axis object.

1.

Open the Object Manager by double-clicking in the white space, or choosing Edit | Object
Manager.

If the two axis objects are not shown, expand the Graph 1 list by single -clicking on the plus
sign.

Select Y Axis 1.
Click the properties button | TheY Axisdialog box opens.

Enter the word “Temperature” in the edit box in the Title group box on the Axistab.
Do not click OK yet. Thetitleistoo small for the axis, so the font size needs to be increased.

Change the text size by clicking on the Editor button in the Title group box. The Text Editor
dialog box opens. Highlight the word “Temperature” in the Text Editor dialog (or press
CTRL + A) and change the font size to 20 points. Note: Only the highlighted text changes
size.

Click the OK button to close the Text Editor dialog box.

Grapher 19
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Let the program automatically position the axis label by selecting the Automatic option.

8. Click OK ontheY Axisdiaogbox. Note that the word “Temperature” now appears along

theY axis.

Use this same procedure to add the title “Month” to the X axis, and then click the Close button in

the Object Manager.

Tick Marks

Tick marks are the lines that protrude
perpendicularly from an axis. Tick marks
indicate units of measure, and are normally
equally spaced like thelineson aruler. Inthis
graph, the longer tick marks are the major ticks
while the shorter ones between them are the
minor tick marks.

In this sample graph, the major tick mark
spacing onthe Y axisis 20 units (i.e. 20, 40,
60, 80, 100). Inthe following exercise, thetick
spacing is changed to ten units so tick marks
appear at the intervals 10, 20, 30, 40, 50, 60,
70, 80, 90, and 100.

Thisis done using the options on the Tick
Markstabinthe Y Axisdialog box.

Changing Tick Mark Settingson the Y Axis

100 —

80 —

60 —

40 —

20 —

In this sample graph, the major tick mark spacing on
the Y axis defaults to 20 units.

Temperature

1. OpentheY Axisdiaog box by double-clicking ontheY axis. (Thisisan alternative method
to using the Properties button in the Object Manager .)

Select the Tick M arks tab.

o > w0 N

In the Major group box, clear the Auto check box.
In the Spacing drop-down list, change the number 20 to the number 10.
Click OK. Note that the tick marks now appear at ten unit intervals.

Apply this same procedure to edit the X axis and change the tick mark spacing from 4 to 1.

20
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Tick Labels

The finished X axis should look like this:

R
1 2 3 4 5 6 7 8 9 10 11 12

Month

Herethe X axis is shown with a tick mark spacing of one.

Tick Labels

Tick labels are the numbers (units) that appear next to the tick marks. In Grapher, you can
configure these labels to appear at certain intervals.

Graph 1 - ¥ Axis 1 [ x|

Bz I Tick Marks Tick Labels | Line Propertiesl

Changing Tick Labels
1. Openan Axisdialog box by double-

clicking on the axis you want to edit. ~Major Tick Labels ~ Minor Tick Labels
. . [~ Showlabels © Figh
2. ClickontheTick Labelstab. - T e L;Efltt
3. Inthe Major Tick Labels group box, try Frequency:[1 = Frequency:|| =
the following settings: Oifset[010in = Oftset[Ti0in =
»  Select Above or Below (if editing a gl [0 = ngle [7 =
horizontal axis) or Right or Left (if Format... | Format.. |
editing a vertical axis) to indicate : ;

. . . — Major Label Text Alignmment
which side of the axis you want the & Automatic Dete/Time |  Ton
labels to appear. ' Datetime | & Center

e Tokeep labels from displaying at _Fonoihed . ‘. Botem
Mo workshest set.
al, remove the check mark from the Powors ee. =
Show labels check box. Data eolmr : ;I
Label colurn: bt
»  The Frequency setting determines
which tick marks receive labels. For
example, a setting of 2 would [ ok | Concel Sl
display alabel on every other tick |
mark. The Tick Labelstab
» The Offset field sets the distance between the tick mark and the label.
Grapher 21




Chapter 2: Tutorial

The Angle field sets the angle of the label. Setting thisto 45 would turn the label 45
degrees counter-clockwise.

To change the format or font size of alabel, click the Format button to access those
settings.

4. Click OK to return to the plot window.

Note: Chapter 5, Axes includes detailed examples for including tick mark labels from the
worksheet and using date/time labels.

L egends
A legend is akey that helps you identify what the
different lines and symbols on the graph represent. In
this exercise, the legend shown here is added to the G raph ) 1 Legend
sample graph. Site A
. —M#— SiteB
There are two types of legendsin Grapher: Those Site |
attached to agraph (Graph | Add to Graph) and those
not attached to a particular graph (Graph | New Top- o _
Level Legend). Top-level legends help identify multiple

plotsin a document.

A top-level legend, like the one shown above, is particularly useful when there are multiple graphs
in the document.

Adding a Legend
1. Select Graph | New Top-Level Legend.

The L egend dialog box opens.

2. Inthe Title box, enter “Graph 1 Legend.”

3. Increase the text size of thetitle as so:

Click on the Editor button to open the Text Editor dialog box.
Pressthe CTRL + A keysto select the text.

Change the font size from 12 to 18 points.

Click OK.

22
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Legends

Legend : Legend 1 B

Legend | Line Prnpertiesl Fill Prnpertiesl

Title: Frame
(% Square  Margin:
GGraph 1 Legend = —
p g " Bounded IU.'IUIn 3.
Editar... |
Mame | Plot 10 | Graph |
Site A Site A Graph 1
Site B Site B Graph 1
Site | Site | Graph 1 /U\
B
Do
N
Hename.. | Symbol Size

Ok Cancel

Configure a legend in the Legend dialog box.

Select the plots you want to include in the legend:

»  Click the Add button to open the Select Plot dialog box.
* Click onthewords Ste A, Ste B, and Sitel to select al three plots.

* Click OK.
Note:

« If aplot contains symbols, asthe Site B and Site | plots do, the symbol sizein the
legend can be edited by selecting the name of the plot on the Legend tab. Then,
click the Symbol Sze button.

» |f you want to change a plot’s name or edit the font size used to display it in the
legend, select the name of the plot and click the Rename button. Use the Text
Editor dialog box to change the name or set new font properties, then click OK.

5. Click OK to create the legend. Y ou can position the legend simply by dragging it to the
desired location or by specifying alocation in the Object M anager .

Grapher
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Templates

A template file saves al of the document settings for future use with other datafiles. Templates
do not save actual data fileinformation, but they do retain information such as which data columns
are used for each plot, placement of plot legends, and text properties. In this exercise, the sample
graph is saved as a template and then used to create a new graph.

Saving the Sample Document asa Template

1.
2.
3.

Select File | Save As. The Save Asdialog box opens.
In the Save as type field, choose Plot Template (*.grt).

Delete any text in the File name field and enter the word “Tutorial.” (Grapher automaticaly
addsthe [.GRT] extension.)

Click the Save button.
Select File | Close All.

Using a Template File

Once atemplateis created, it can be used with multiple datafiles. Here the TUTORIAL.GRT
template that you just created is used with a new datafile.

1
2.

Click on File | New.

Choose Plot from thelist in the New dialog box and check the Prompt for template check box
at the bottom.

Click OK. The Open dialog box appears.
Select TUTORIAL.GRT and click Open.

Since there are two Line/Symbol plots in the template, Grapher prompts you to select a data
file for each plot. Because the plot data does not need to be from the same datafile, you are
prompted to specify adatafile for each plot. To keep things simple, assign the
TUTORIAL2.DAT fileto dl three plots.

Inthe Graph 1 - Site A dialog box, select the TUTORIA2.DAT file from Grapher’s
Samples folder and click Open.

Inthe Graph 1 - Site B dialog box, select the TUTORIAL.DAT file from Grapher’s
Samples folder. At the bottom of the dialog box, place a check mark in front of Use this
worksheet for remaining items and click Open.

This option allows all of the remaining plots to be created from the same worksheet. [If this
option were not selected, you would be prompted for another worksheet for Graph 1 - Sitel.
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Graphing with Multiple Axes

If the Set Columns check box is selected, you can override the default columns defined by the
template file and choose whichever columns you decide for the plot.

The new plot, based on the template, is displayed in a new plot window.

Graph 1 Legend
Site A
—#— Site B
—+— Sitel

Temperature

T

12 3 45 6 7 8 9 101112

Month

When a template is used to create a plot, the new plot assumes
the physical characteristics specified by the template.

7. Select File | Save Asand name this graph TUTORIAL2.GRF.

In the File name box, if you include the extension [.GRF], the file is saved as a graph.
Alternatively, you can type TUTORIALZ in the File name box and select Grapher File
(*.GRF) in the Save as type box.

Graphing with Multiple Axes

Sometimesiit is necessary to show multiple variables on one graph. For example, in the following
graph, the variables share the same X values, but have different Y values. Inthisexercise, this
graph is created to demonstrate how to use duplicate axes and how to create new axes. Itis
assumed that you have completed the previous sections in this tutorial and are familiar with using
the Object Manager and performing basic actionsin Grapher.
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12 3 356 7 8% 2101112

Thisisthe final graph after adding the duplicate X
axis, second Y axis, and the line/symbol plot.

Createthebar chart:

1. Select File | New and choose Plot in the New dialog box to open a new plot window. Click
OK.

2. Select Graph | New Graph | Bar Chart. The Open Worksheet dialog box appears.
3. From Grapher's Samples folder, choose TUTORIA3.DAT and click the Open button.
The Bar Chart dialog box opens.

4. To change the width of the bars, click on the Bar Chart tab and change the Width field to 50
percent by either clicking on the down arrow or by typing in 50.

5. Click OK. Noticethat the bar chart is drawn with the properties you just specified.

ChangetheY axis:
1. Doubleclick ontheY axisto opentheY Axisdialog box.

2. Onthe Axistab, make the following changes:

»  Setthelength of the Y axisto three inches by typing in 3.0 into the Length box. This
reduces the height of the bar chart to allow room for the second plot.

* Inthe Axis Limits group box, remove the Auto check mark next to the Axis max field.

»  Changethe Axis max to 4 to set the maximum range of the Y axisto four units.
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3. Click onthe Tick Markstab and make the following changes:
* Inthe Tick Range group box, open the Last drop-down list and choose Custom.
* Inthe corresponding Valuefield, change the value from 4 to 3.5. (Thisremovesall tick
marks and labelson the Y axis above 3.5 units.)

Changethe X axis:

1. Openthe X Axisdiaog box by clicking on the Axistab and selecting X Axis 1 from the drop-
down list where Y Axis 1 is selected.

2. Onthe Axistab, make the following changes to adjust how much of the X axisisvisible:

* Inthe Axis Limits group box, remove the check in the Auto check box to the right of the
Axis min field and enter the value 0.5 for Axismin.

* Remove the check mark in the Auto check box next to the Axis max field and enter the
value 12.5 for Axis max.

3. ClickontheTick Markstab. For the major tick marks, remove the check mark from the
Auto check box next to the Spacing field, change the tick mark Spacing from 4 to 1, and click
OK. (Thisassignsamajor tick mark spacing of one unit.)

Add a Duplicate X Axis:
The X axis should still be selected. Ifitis

not, select t now.
1. Add aduplicate X axis by selecting Graph el e oK

| Add to Graph | Duplicate Axis. (If o |—:1|;§E = L ]

Duplicate Axisis grayed out, the axis is . = _ el |

not sl ected) At the bottom of... e
2. InthePosition X Axis 1 dialog box, B 2 -

uncheck the Flip tick marks and labels [ s 1 =l ooy

option. The duplicate axis position should

default to At the tOp of Y Axis 1. ¥ Flip tick marks and labels

™ Disable tick marks

When setting a Position option, the Move I Disable labels

radio buttons determine whether the

selected axis can move in the X direction The Position Axis dialog box

(X Only), the Y direction (Y Only), or in
both directions (Both X, Y). Make sure that
the Both X, Y is selected.

3. Click OK.
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Y our plot should now look like this:

[TT T 7T TrTT
41 2 3 + s & 1 8 3 W 11

Plot update after adding the duplicate X axis

Createa Second Y AXis:

1
2.

Select the entire graph using the Object M anager .

Select Graph | Add to Graph | Axis. Inthe Axis Type dialog box, choose Y Axis and click
OK.

Inthe Y Axis 2 dialog box, click the Position button to set the position for the new axis.

In the Position Y Axis 2 dialog box, select Y Axis 1 from the drop-down list and the position
changesto At the top of. Click OK

Change the Length of the axis to 3.0 inches by typing the value 3.0 in the Length box. Click
OK and the graph is drawn with the new Y axis.

Add a Line/Symbol Plot:

1.
2.

Select the entire graph using the Object M anager .

Select Graph | Add to Graph | Plot. Inthe Select Plot Type dialog box, choose
Line/Symbol Plot and click OK.

In the Choose Axes dialog box, select X Axis2 and Y Axis 2.

In the Open Wor ksheet dialog box, select TUTORIA4.DAT from the Grapher's Samples
folder.

Accept all of the default options by clicking the OK button in the Line/Symbol Plot 2 dialog
box.

Y our graph should now ook like the one pictured on page 26.

28
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Beyond the Tutorial

Thistutorial has demonstrated how to make a simple graph, and how you can use Grapher’s
advanced customizing features to create graphs that are more complex. Y ou should now have the
basic skills necessary to create graphs on your own. Usetherest of the User’s Guide and the
online help system for information on topics not discussed in the tutorial. Refer to Chapter 4,
Creating Graphs for more information on the various types of plots available.
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Working with Data Files

Overview of the Grapher Wor ksheet

The Grapher worksheet window provides a simple spreadsheet interface that lets you view the
contents of adatafile, edit its data, or enter new data for your graph.

(=g Tutorial_dat
A B C b] E F =
1 Site A Site B Site Site D 3
2 |lan 1 458 B2 42 B3R
3 |Feh 2 a0.4 33.1 50.3 7.5 —
4 |Mar 3 1.2 377 5345 B8.3
b |Apr 4 531 47 5 B0, 1 7148
6 |mav = a7.2 4.2 B6.2 7.1 =
[ [ £o T Foo 723 on 7
T °| W

The TUTORIAL.DAT file is displayed in Grapher’ s worksheet window.

When you open most types of datafilesin Grapher, the file automatically opensin the worksheet
window. Once the information is opened in the workshest, it isready to be used by Grapher.
Data can be accessed directly by Grapher and does not need to be opened in the worksheet before
creating a graph.
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ACCESSING THE WORKSHEET WINDOW
Grapher’sworksheet window can be accessed in the following ways:
1. Openadatafile using the File | Open command. The data displaysin the worksheet window.

2. Select aGrapher plot and choose Graph | Display Worksheet. The datafor the selected
plot displaysin the worksheet window.

3. Right-click on a selected plot and choose the Display Wor ksheet command from the menu.
The data for the selected plot displays in the worksheet window.

PARTSOF THE WORKSHEET WINDOW
The parts of the worksheet window are identified below.

Worksheet Name
Active Cell Edit Box

Active Cell [Ez] 03 cities.xls
Location
| B C -
/ 1 |Atlanta  |Boston  |Chicago  |D:i [~ Column
2 |75 1 s £ i 5 letters
Select Entire sites site sites
Worksheet i g g g
Button 5 273 1 = Active Cell
b a =] =]
Row ____—1PF g 3 5
Numbers g 17 0 2 -]
PR o

Components of a worksheet window
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Active Cell Location

Worksheet Name
Active Cell Edit Box

Column Letters
Active Cell

Row Numbers

Select Entire
Wor ksheet Button

The location of the active cell, specified by column letter and
row number.

The name of the data file displayed in the worksheet.

The box displaying the data or text contained in the active
cell. Datatyped into an empty cell appearsin both the active
cell edit box and in the active cell.

The letter that identifies a column of the workshest.

The cell highlighted with abold outline. The active cell
receives data input (numeric values or text strings) from the
keyboard. Only one cell is active at atime.

The number that identifies arow of the worksheet.
The button used to select all cellsin the worksheet.

Working with Worksheets

This section shows you how to perform common operations with your datafiles, including
opening data files, selecting, copying and pasting cells, and importing data from data files.

OPENING DATA FILES

1. Select File | Open to display the Open dialog box.

From this dialog box, you can select datafiles, as well as other Grapher documents,
including graph and template files.

2. Select the file(s) that you want to open. To select multiple files, hold down the CTRL key
while clicking on each file name.

3. Click the Open button.

Each file opensinits own window. Datafiles open in a worksheet window, graph files
[.GRF] and template files[.GRT] open in a plot window.

Grapher
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IMPORTING DATA FILES

When you import a data file, you merge the entire contents of that file into the active worksheet
window. Thisisvery useful when you want to combine the datafrom several individua filesinto
asingle datafile.

1. Openthe datafileinto which you want to import the data. If you want to import the fileinto a
new worksheet, select File | New | Worksheet. A new worksheet window is created.

2. Select the cell where you want the imported data to be placed. For example, if you select cell
B3, the top left cell of theimported fileis placed in cell B3 with all other data placed
accordingly.

By default, importing overwrites any existing data unless you first select acell that is outside
the bounds of the existing data block.

Select File | Import. The M erge dialog box opens.
Select the data file that you want to import.
Click the Open button. The datais merged into the new file beginning at the active cell.

Note: Multiple files can be merged at one time into the same worksheet with the File | Import
command by using the SHIFT or CTRL keys while selecting filesin the M er ge dialog box.
However, you have more control over the physical placement of each file if you import them

separately.

VIEWING OR MODIFYING DATA IN A WORKSHEET

Sometimesit is necessary to view or modify a data set used to create aplot. To open the
worksheet that was used to create a plot, use the Graph | Display Worksheet command or right-
click on the selected plot and choose Display Wor ksheet from the menu. If aplot isnot selected,
the Display Worksheet command is grayed out.

If any modifications are necessary in the worksheet, make the changesin the worksheet, and then
savethedatafile. If View | Auto Track Worksheetsis enabled (indicated by a check mark next
to the menu command) then any changes made in the worksheet are reflected in the graph.

Note: Only one plot can be selected at atime for the Display Worksheet command to be active.
If any other objects such as axes, titles, drawing objects, etc., are selected the menu command is
grayed out.
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L1STING THE WORKSHEETS IN USE

To view the path name of all worksheets used in a Grapher document, select Graph | List
Worksheets. Theresultsdisplay in areport window.

[ Grapher - Report2 !EIB

File Edit

ChAProgram Files\Golden Software\GraphetSamplesiTutorial dat
ChAProgram Files\Golden SoftwarehGraphetSamplesihilo. dat

The Graph | List Worksheets command shows the full path name to
all worksheets used in the current Grapher document.

The File menu commands in the report window allow you to save the report to atext file, print the
contents of the report window, or close the report window.

The Edit menu commands |et you copy and paste the contents to another application, or perform a
search of the report’s content.

Data File For mats

The following file types can be opened or imported into a worksheet:

ASCII [.DAT], [.TXT], AND[.CSV] DATA FILES

There are three common ASCII Data Formats: [.DAT], [.CSV], and [.TXT]. ASCII filesare
generic format files that can be read or produced by most applications. These files can also be
imported into most applications, including word processors, spreadsheets, and ASCII editors.

ASCII files do not contain worksheet formatting information (row heights, column widths, or cell
format). When ASCII files are loaded into the worksheet, the default column formatting
parameters are applied to the data. This does not result in changes to the data, but might result in
the rounding of valuesin the data display. There are no limitations on the number of rows or
columnsin an ASCII format. ASCII formats save and load slowly because there is a conversion
from binary numbersto character representation.
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GOLDEN SOFTWARE BLANKING [.BLN] AND ATLAS BOUNDARY
[.BNA] FORMATS

Y ou can open Golden Software Blanking [.BLN] files and Atlas Boundary [.BNA] filesin the
worksheet by selecting File | Open. These boundary files are ASCI| files that can be edited in the
worksheet. If these files are imported into the plot window using the File | Import command,
they are imported as vector boundary files. For more information on these formats, refer to the
online help.

SYLK [.SLK] FILES

Microsoft SY LK files contain data and worksheet formatting information, except for background
color. If aSYLK fileiscreated in another application and loaded into the worksheet, there might
be special formatting information in the file that the worksheet cannot use. In these cases, the data
fileisloaded without the special formatting.

Technically, the SYLK specification has a 65,536-row limit and a 256-column limit. The Golden
Software SY LK Import/Export filters allow limits greater than the specificationsindicate; so
larger worksheets can be saved in SYLK format. However, other spreadsheet programs may be
unable to load these large SYLK files.

LoTus[.WKXx] DATA FILES

[.WKX] files are produced from Lotus programs including 1-2-3 and Symphony. The worksheet
can import these files but cannot save in any Lotus format. [\WKS], [[WK1], [ WKZ2], [\ WK3],
[.WK4], [.WR1], and [ . WRK] files can be read into the worksheet. The Lotus import filter does
not import formatting information or formulas. In addition, the newer Lotus file formats cannot be
imported into the worksheet.

EXCEL [.XLS] DATA FILES

Excel [.XLS] files are Microsoft Excel documents. Worksheet cell data and some cell formatting
areretained with this format. Other types of information, such as formulas, are ignored. Excel
[.XLS] format files can preserve al formatting information available in the Golden Software
worksheet. Excel 97 and Excel 2000 have a 65,536-row limit and a 256-column limit.

Excel files can contain numeric cell formatting (codes like "#,##.00", for example). When an
Excel fileisimported, the worksheet stores the Excel number formatting internally so that the
same formats are preserved when the fileis saved. The Grapher worksheet only understands a
subset of the codes. When the worksheet finds an undefined character, it printsthe literal format
character. The worksheet displays a reasonable representation of the unsupported Excel characters
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so the value displayed in the cell looks similar to what was displayed in Excel. Refer to the online
help system topic, Special XLS Characters, for more information.

Note: Grapher does not allow for saving multiple worksheets in asingle Excel document. If a
multiple worksheet file is opened and saved asan [.XLS] filein Grapher, only the single
worksheet is saved in the document. All other worksheets are deleted from the [ . XLS] file. A
warning dialog is displayed that makes you aware of this before you save.

Selecting Cellsin a Wor ksheet

Most worksheet operations, (such as formatting, editing, and calculating statistics) require that you
select one or more cells before performing the operation. The most common method is to use the
mouse to select a block of cells, rows, or columns, though the keyboard can also be used. This
section provides you with several techniques for selecting cellsin a worksheet.

IDENTIFYING THE ACTIVE CELL

Although many cells can be highlighted at B3 B

once, only one cell can be edited at atime. The A B C

cell that has the focus is referred to as the active 1 Site A

cell. Theactive cell iseasily identified because z (xS
it has abox around it and its coordinates A |Mar

display inthe Active Cell L ocation box (see 5 |Apr 23 53.1
illustration on page 32). Theactive cdl is You can select (highlight) multiple cells,
never shaded. but only one cell can be active at a time.

Here, the active cell is B3.

Active Cdl Notes:

*  When you select and highlight a group of cells, the first cell you click on becomes the active
cell.

e When you select an entire row or column, the first cell in the row or column becomes the
active cell.
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MOUSE TIPSFOR SELECTING CELLS

Clicking the small box directly above the first row header selects the entire worksheet.

To deselect all selected cells, click the left mouse button anywhere within the worksheet, or
change the active cell using an ARROW key or some other movement key.

Torapidly select alarge block, first select one corner of the block, and then use the scroll bars
to scroll to the opposite corner. Hold down the SHIFT key and click on the cell at the
opposite corner.

To select all cellsin acolumn or row, click the column header or the row header. To select
several adjacent columns or rows, click and hold the left mouse button and drag the pointer on
the column letters or row numbers.

While holding down the CTRL key, you can select multiple non-adjacent cells or blocks of
cells.

If an operation, such as statistics, takes a great deal of time, try to use as few selected blocks
aspossible. For example, instead of selecting entire columns, just select the block of cells
containing the data.

KEYBOARD TIPSFOR SELECTING CELLS

Y ou can aways make any cell active by clicking on it with the mouse. The following keystrokes
provide avariety of alternate ways to change which cell is active.

ARROW keys (<Up>, <Down>, <L eft>, <Right>) move the active cell to an adjacent cell.

PAGE UP/PAGE DOWN moves the active cell up or down by the number of rowsvisiblein
the window.

HOME moves the active cell to the first-used row. Pressing HOME again moves the active
cell to the first row in the worksheet.

END moves active cell to the last-used row. Pressing END again moves active cell to the last
row of the worksheet.

ENTER moves active cell down one row and ends the “edit mode” if datais being typed into
the worksheet.

TAB moves active cell right one column and ends the “edit mode” if datais being typed into
the worksheet.

SHIFT + ENTER moves active cell up one row and ends the “edit mode” if datais being
typed into the worksheet.
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* SHIFT + TAB moves active cell left one column and ends the “edit mode” if datais being
typed into the worksheet.

* CTRL + HOME movesthe active cell to the first cell in the worksheet (A1).
« CTRL + END moves the active cell to the last-used cell in the worksheet.

« TheCTRL + LEFT ARROW behavior depends on the position of the active cell. If the active
cell isright of the last-used column, it moves the active cell to the last-used column. If the
active cell isright of the first-used column, and within the columns that contain data, it moves
the active cell to the first-used column. Otherwise, CTRL + LEFT ARROW moves the active
cell to the first column in the worksheet.

« TheCTRL + RIGHT ARROW behavior depends on the position of the active cell. If the
active cell isleft of the first-used column, it moves the active cell to the first-used column. [If
the active cdll isleft of the last-used column and within the columns that contain data, it
moves the active cell to the last-used column. Otherwise, CTRL + RIGHT ARROW moves
the active cell to the last column in the worksheet.

* TheCTRL + UP ARROW behavior depends on the position of the active cell. If the active
cell is below the last-used row, it moves the active cell to the last-used row. If the active cell
is below the first-used row and within the rows that contain data, it moves the active cell to
the first-used row. Otherwise, CTRL + UP ARROW moves the active cdll to the first row in
the worksheet.

» TheCTRL + DOWN ARROW behavior depends on the position of the active cell. If the
active cell is above the first-used row, it moves the active cell to first-used row. If the active
cell is above the last-used row and within the rows that contain data, it moves the active cell
to the last-used row. Otherwise, CTRL + DOWN ARROW moves the active cell to the last
row in the worksheet.

e If ablock of cellsis selected, the ENTER, TAB, SHIFT + ENTER, and SHIFT + TAB keys
move the active cell within a group of selected cells without canceling the selection.
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Entering Data in a Wor ksheet

When editing data in the worksheet window, you can either type information directly into each
cell, or paste information from another cell or datafile. This section describes how to perform
these common procedures.

MANUALLY ENTERING DATA

To typeinformation into a cell, the cell must first be selected (i.e. made active), usually by
clicking in the cell with the mouse. When acell is active, abox surrounds the cell in the
worksheet, and its coordinates display in the Active Cell L ocation box in the upper |eft of the
worksheet window. (Seeillustration on page 32.) This section shows you many different ways to
select cells and manually enter data.

Toenter datain an Click oncein the cell you want to add to and then type the new
empty cell: value.

To edit the contentsof  Click oncein the cell whose value you want to edit. Inthe active
acell: cell edit box, make the desired changes to the value.
Tooverwritethe Click oncein the cell whose value you want to overwrite and then
contents of a cell: type the new value.

Double-click in the cell whose value you want to overwrite and
then type the new value in the active cell edit box.

Click oncein the cell and pressthe F2 key, then type the new
value into the active cell edit box.

Controlling Which Cell Getsthe Focus after Editing

When editing a series of adjacent cells, use the following keystrokes to automatically activate the
next cell in the series. In thisway, you can just type the new values without having to manually
select each cell.

Keystroke Action

ENTER Activates the cell directly below the one you are editing.

SHIFT + Activates the cell directly above the one you are editing.
ENTER

TAB Activates the cell directly to the right of the one you are editing.

SHIFT + TAB Activates the cell directly to the left of the one you are editing.
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PASTING DATA BETWEEN DOCUMENTS

Data can easily be copied from another worksheet window or another spreadsheet program and
pasted into a Grapher worksheet.

How to Copy and Paste Data:

1. Inthe document you are copying from, select the cell(s) containing the data that you want to
copy.

* Toselect an entire column, click on the column heading (i.e. click on the B for column
B).

* Toselect an entire row of cells, click on the row heading (i.e. click on the 2 for row 2).

* Toselect ablock of cells, click on one of the corner cells and drag the mouse until the
desired block of cells are highlighted. Alternately, you can click on the corner cell of the
block, hold down the SHIFT key, and click on the opposite corner of the block.

Note: Non-adjacent cells, rows, or columns cannot be copied in asingle operation. Y ou must
copy and paste each item separately.

2. Select Edit | Copy, or pressCTRL + C.

In the target worksheet, select the cell where you want to paste the contents. Pasting
overwrites any existing information in the cells.

*  When pasting multiple cells, the cell you select defines where the first (i.e. top left) cell is
pasted.

» |If you copied an entire row and want to paste into a new row, select the row by clicking
on its header cell.

e If you want to paste into a new column, select that column by clicking on its header cell.
4. Select Edit | Paste, or pressCTRL + V.
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Editing a Wor ksheet

Grapher’s Edit menu contains several standard edit options such as Undo, Redo, Cut, Copy, and
Paste. See Chapter 6, Creating and Editing Objects for more details on these commands. Some
of the edit commands have functions specific to the worksheet.

How To UNDO/ REDO EDITS

Use the Edit | Undo command to reverse any editing action (cut, copy, paste, delete, or clear) that
you perform. Grapher has amulti-level undo, so you can select the command repeatedly to
reverse your previous actions. The default number of times you can use the undo command is 10.
To change this, go to File | Preferences from a plot window and change the Number of Undo
Levels. The maximum undo level is 25.

Use the Edit | Redo command to reverse the effects of the last Undo command.

Curt, Copry, PASTE, CLEAR, AND DELETE

The Edit menu’s Cut, Copy, Paste, and Paste Special commands allow you to move and copy
information between documents.

Cut Removes data from the selected cells and stores it in the Windows clipboard.
Copy Copies data from the selected cells and stores it in the Windows clipboard.

Paste Copies the contents of the Windows clipboard to the desired location on the
Worksheet, determined by the active cell.

Paste Similar to the Paste command, but this command allows you to choose the
Special ~ format of the pasted information.

For instructions on how these commands are used, see Pasting Data Between Documentsin this
chapter.

Clearing Data

Use the Edit | Clear command to delete datafrom all of the selected worksheet cells. The Clear
command does not delete the cells, just the data. If you want to delete the cellstoo, use the Edit |
Delete command.
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ADDING AND REMOVING CELLS

Deleting Cellsfrom a Wor ksheet

Use the Edit | Delete command to delete entire cells, rows, or columns from aworksheet. Thisis
different from the DEL key or the Clear command, which removes the data but |eaves the cells
empty. When an entire row or column is selected, this command removes the entire row/column,
and the adjacent rows and columns are shifted to fill in the gap. When one or more cells are
selected, the Delete dialog box opens, which gives options as to how the surrounding cells should
be shifted.

Click either the Shift Cells Up or the Shift Cells Left
option button and then click OK. The selected cellsare Delete
deleted and the contents of cells below or to theright are (% Shift Cells Left
moved to fill the deleted block. Click Entire Row or " Shift Cells Up Cancel |
Entire Column to delete the entire row or column that  Erfie Bow

contains highlighted cells. To leave the selected cells ¥ Bl

empty when the data are removed, use the Edit | Clear

command, pressthe DEL key, or use the Edit | Cut Removing cells from a worksheet
command.

Adding Cellsto a Wor ksheet

Use the Edit | Insert command to add new rows, new columns, or any number of blank cellsto a
worksheet.

e Toadd anew column: Select the column located where you want the new one to be placed,
and then select the Edit | Insert command. The highlighted column is shifted to the right, and
anew blank column appears. Y ou can select multiple adjacent columns to insert the same
number of new blank columns.

* Toadd anew row: Select the row located where you want the new row to be placed, and then
select the Edit | Insert command. The highlighted row is shifted down and a new blank row
appears. Y ou can select multiple adjacent rows to insert the same number of new blank rows.

+ Toadd agroup of cellsto aworksheet instead of
either columns or rows. Select the area where you Insert
want the new blank cells to be placed, and then (% Shift Cellz Right
select Edit | Insert. Usethe Insert dialog box to " Shift Cells Down Cancel |
indicate how the selected cells are to be relocated, ¢ Entite Row
then click OK. " Entire Column

Adding cells to a worksheet

»  The Shift Cells Down option moves the selected cells below the new ones you are inserting.
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»  The Shift Cells Right option moves the selected cells to the right of those you are adding.

e Click Entire Row or Entire Column to insert an entire row or column in the area that contains
highlighted cells.

Formatting a Wor ksheet

The Format menu contains several options for changing the display of the worksheet information.
Modify cell width and height, set cell background color, align text within cells, and format the
number display with Format menu commands.

SETTING Row HEIGHT AND COLUMN WIDTH

Column Width

If acell number istoo long to fit within the cell, a series of pound signs (###) are shown in the
cell. Increase the column width to show the number rather than the pound signs. Change the
Column Width of selected cells by typing a value into the Column Width edit box, or by using the
mouse to resize the column. The Excel [.XLS] or SYLK [.SLK] file format must be used to save
the column width with the file, since ASCII files ([.CSV], [.TXT], [.DAT], [.BLN], and [.BNA])
do not save format information.

To set column widths or to hide columns, select either the entire column or individual cells within
the column, and select For mat | Column Width. For information on selecting columns, see
Mouse Tips for Selecting Cellsin this chapter. Enter the width for the selected column or cellsin
the Column Width dialog box. Columns can range from 0 to 512 characters wide. The value
zero (0) hides the column.

Alternatively, you can change the column width with the mouse. When the cursor is moved to the
line that defines the right boundary of the column to be resized, the cursor changesto aline with
two arrows. Click and hold the left mouse button and move the cursor to the left or right to
change the width of the column. Hide a column by moving the cursor to the left until the next
dividing lineisreached. To display hidden columns, click and hold the left mouse button at the
right edge of the hidden column. Move the cursor to the right to widen the column.
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Row Height

Change the Row Height of selected cells by typing a value into the Row Height box, or by using
the mouse to resize therow. The Excel [.XLS] or SYLK [.SLK] file format must be used to save
the row height information with the file, since ASCII files ([.CSV], [.TXT], [.DAT], [.BLN], and
[.BNA]) do not save format information.

To set row heights or to hide rows, select the entire row (or the individual cellsin the rows), then
select Format | Row Height. For information on selecting rows, see Mouse Tips for Selecting
Cellsinthis chapter. Enter the height for the selected row in the Row Height dialog box. Rows
can range from 0 to 512 charactersin height. A value of zero hides the row.

The row height can also be changed with the mouse. When the cursor is moved to the line that
defines the lower boundary of the row to be resized, the cursor changes to aline with two arrows.
Click and hold the left mouse button, move the cursor up or down to change the height of the row.
Hide arow by moving the cursor up until the next dividing line isreached. To display hidden
rows, click and hold the left mouse button at the bottom of the hidden row and drag the cursor
down to increase the row height.

SETTING CELL PROPERTIES

Use Grapher’s Cell Format dialog box to change the way that information displaysin the
worksheet window. For instance, you can change the format used to display numbers
(exponential, currency, etc.), the way characters are aligned in the column, and the background
color of the cells. You can access the Cell Format dialog box by first highlighting the cell or
group of cells. Then, go to Format | Cell Properties, right-click on the cells and choose For mat
Célls, or by pressing ALT + ENTER.
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Numeric For mats

To change the format used to display numeric datain the worksheet, select the cells you want to
edit (or an entire row/column) and choose Format | Cell Properties. Onthe Number tab, select
the type of numeric format you desire. Number formatting has no effect on a numeric text string
(numbers entered as text). For example, an ASCII data file might contain the numbers "8123"
(numbers surrounded by quotes) which are read as text and not as a number.

The following options are on the Number tab:
«  General displays numbers with as many Number | Alignment | Background

digits as possible within the available cell S —— Biesin] Bt

Wi dth i General |2 _:|I
«  Fixed displays numbers asd.ddd. The £ Eined I

number of digits to the left of the decimal BTSN G CE

can vary. Set the number of digits to the " Cunency

right of the decimal in the Decimal Digits

edit box. [ =

E.3EE -+

Exponential displays numbers as
d.ddde+ddd. Set the number of digitsto

the right of the decimal in the Decimal ok ] cercel |
Digits edit box. Set the numeric format in the worksheet.

Currency displays fixed numbers with adollar sign. Set the number of digits to the right of
the decimal in the Decimal Digits edit box.

If the Thousands separator box is checked, a comma appears every three digits to the left of
the decimal point.

Click OK to apply the new numeric format setting to the selected cells.
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Character Alignment

To change the alignment of characters within the cell, select the cells you want to edit (or an entire
row or column), then select Format | Cell Properties and click on the Alignment tab to view the

various options.

Entriesin acell can be aligned in one of the
following four ways:

e General aignstext on the left side of the
cell and numbers on the right side.

» Left alignstext and numbers on the left
side of the cell.

*  Center centerstext and numbersin the cell.

* Right alignstext and numbers on the right
side of the cell.

Imported ASCII files automatically use the
General option, aligning numbersto the right
and text to the left.

Click OK to apply the new alignment settings.

Background Color

Cell Format

Humber tl Background |

Harizantal
" General
i Left
* Center
" Right

Cancel

o]

Align datain a cell.

Y ou can make your worksheets easier to work with by changing the background color of the cells

to identify particular types of data.

To change the background color, select the
cells you want to be affected (or an entire row
or column), select Format | Cell Properties,
and then choose Background to view the color
palette.

From the Color group box, click on the color
that you want to apply to the cell backgrounds.
The selected color appears in the Sample box.

To remove al background colors, click on the
None button at the top of the palette.

Click OK to apply the color to the cells.

Cell Format

Numherl Alignment  Background |

Pl ————

Mo |

L |

| |

L] :

! i1l e
[ ]

o]

Add background color to the worksheet.

Cancel |

Grapher
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Sorting and Transfor ming Data

Selected cells of data can be sorted or transformed using the commands on the Data menu.

SORTING DATA

You can easily sort datain a Grapher worksheet, regardless of whether the cells contain numbers,
text, or amixed column of both text and numbers. To perform a sort, highlight the cells or
columns that you want to include in the sort, then select Data | Sort to open the Sort dialog box.

IMPORTANT: Sorting asingle column only affects that column. If your data consists of several
columnsthat are inherently related, you must select all columns when doing asort. Thisistrue
even if you are only sorting on one of the columns. For example, consider two columns
containing X and Y coordinates, respectively. Since each X value has a corresponding Y value,
you want to make sure that each (X, Y) pair stays together, regardless of which column is sorted.
Thisis achieved by highlighting both columns before using the Data | Sort command.

The following options are available in the Sort dialog box:

» Sort First By: Thisoption specifiesthe Soit
primary column on which the rows are St Firt By
sorted. The Ascending or Descending [Cohmng =] - Eecsndng
rank in the Sort First By column I Dewendrg Cancel_|
determines the positions of the sorted S Jewt By
rows. | ol I --l ' Agrending

™ Deending
»  Sort Next By: When two or more rows .
have identical entriesin the Sort First By 5] © e
column, the Sort Next By column further ™ Detctrdng
organizes the data set. Duplicatesin the
Sort First By column are then sorted
according to the rank in the Sort Next By

F Jpncie cans
I Labeals ivi il oo

column. Set the sort order of data columns.

« Sort Last By: Inthe event that the Sort First By and Sort Next By columns contain the same
value, usethisfield to set another level of search criteriato organize the order.
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About the Sort Order
Sorting rank is based on numbers, ASCII characters, and punctuation.

The sort order in an Ascending sort is based on the dictionary sort order. Numeric values are
placed first, followed in order by cells starting with a space character, punctuation characters,
numeric text (numbers entered as text), letters, and blank cells. Descending sort order isthe
opposite of Ascending sort order.

Lower case letters are normally sorted before upper case letters. When Ignore case is activated,
“A” isconsidered identical to “a” in the sorting rank.

The data set may contain text identifying the datain the column (header information) inrow 1. In
this case, click the Labelsin first row option to exclude the label row from the sort process.

DATA TRANSFORMS

Grapher alows you to assign a mathematical transformation to a column. This means that the
values in the column are automatically generated by an equation. Transform equations typically
use the data from other columns, connected by mathematical operators, suchas+, -, *, and /. A
large library of advanced mathematical functionsis also available. (See Appendix A,
Mathematical Functions for alist of mathematical functions.)

Constructing a Data Transform

1. Select Data| Transform. The

Transfor m dialog box opens.

Tranzfarm equation:

2. Inthe Transform equation field, type [c-a+8 =]
the formula using the appropriate First jour [y— _ Cecel |
column labels on each side of the fi 16

equation. (If you already entered this
equation once before, you can click
the down arrow key and select it from
the drop-down list.)

[ Treat text and empty cells as 0.0

Function name:

3. You can edit which rows to apply the
equation by specifying the rangein the
First row and Last row fields. ACOS([X)

Arc cozing of X

4. Type OK whenthe equationis
complete.

Use the Transform dialog box to build a transform
equation in Grapher.
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Example

An example of aformulaisC=A + B. Set the First row option to 1 and the Last row option to
25. The formula adds the value in column A and column B and enters the result in column C for
each of the rows 1 through 25.

Tipsfor Building Equations
Use the following guidelines when typing an equation into the Transfor m dialog box.

»  Formulas always consist of a destination column on the left side of the equation and a
mathematical formula on the right side of the equation. In general, you should have column
label letters on both sides of the equation. For example: D = (A + B)/C

*  Themath operators that can be used in aformulainclude addition (+), subtraction (-),
multiplication (*), and division (/), plus the predefined library of mathematical functions.

*  When constructing formulas, use parentheses to set or override the order in which calculations
are performed. For example: E = ((A + B)/C) - 2*D

» If acell containstext or is empty, the formulais not calculated for that row unless you have
placed a check mark in Treat text and empty cells as 0.0.

* Toinsert apredefined math function into the equation, click the Functions button, select the
desired function from the list, and click Insert.

*  When using predefined functions, change the default variable (X) in the function to the
appropriate column letter in the transformation equation.

Data Statistics

Grapher alows you to generate a statistical analysis of your worksheet data. The default
statistics report performs common statistical operations on the datain each column and reports
such values as the sum, minimum value, maximum value, the mean, median, and standard
deviation.

Grapher letsyou view the statistics Colurnn B [Calurmn C
report in a separate window (where it Mumber af values 2 2

be viewed or copied and pasted Surm 1eg 1131
can P p Minirmumm 572 Ed2
to another document), or you can Waximum g7 ]
have it added directly to your ffean 55 45 56 55
worksheet. Standard dewiation 1.768 3.323

A statistics report can appear in a separate window or in the
wor ksheet window.
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CREATING A STATISTICS REPORT

1. Select the columns or the block of cells that you want included in the report. Non-numeric
cell entries (empty cells or text) are excluded in statistics calculations.

2. Select Data | Statistics. The e |

Statistics dialog box opens.

Select items to compute:

3. Inthe Select items to compute H’E:i neuion =
window, check each type of statistical s of velics 3
value that you want to include in the ] Mumber of missing values

[#]5um
report' [#] tiriirnim
.. . [#] t aximum
See Satistics Report Options on the R ance |
next page for descriptions of each e E—
Item. % Sample * Show in a window

4. Inthe Data group box, select Sample ; st r;“'?? to WQ'I';S"BB‘W
or POpUlation dependl ng on Whetha’ Labelz in firgt row tarting it cell
the data represent a statistical sample

. oK I C |
or the complete set of all possible ==
members of a group. Setting up a statistics report

If the first row of the selection contains descriptive labels and you want to include the labels
in the report, check the Labelsin first row box.

5. Inthe Results group box, select the desired option:

*  Show in awindow writes the statistics results to a separate window. The resultsin this
window can be copied to the clipboard.

»  Copy to worksheet writes the data to part of the current worksheet. Use the Starting in
cell text box to specify the cell for the upper left corner of the statistics report. If the
specified destination cells contain data, a warning is displayed that data will be
overwritten. Click OK to overwrite the data or click Cancel to select anew Sarting in
cell location.

6. Click OK to generate the statistics report.
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STATISTICSREPORT OPTIONS:

First Input Row Reports the first row number in the selection. If the Labelsin First
Row option is checked, the First Input Row is the second row in the
selection.

Last Input Row Reports the last row number containing data in the column.

Number of Values Indicates the number of numeric cellsin the column.

Number of Missing Indicates the number of non-numeric cellsin the selection. If

Values columns are selected by clicking the column letters, the number of

missing values includes blank values up to the last used row in the
worksheet, which may be different from the last-used row in the
selected column. If cellsare selected by highlighting specific cells,
then only the blank cells within the selection are counted.

Sum The sum of all numeric cellsin the column.

Minimum Indicates the minimum value in the column.

Maximum Indicates the maximum value in the column.

Range Indicates the range of the numeric valuesin the column (Maximum
— Minimum).
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Median

First Quartile
(25th percentile)

Third Quartile
(75th percentile)

Standard Error of the
Mean

The arithmetic average of the data values. It isthe sum of the data
values divided by the number of data values.
X= X;

S|

n
i=1
where:

n = number of data values
x; = i-th data value

The middle value among the data values. Half of the data values
are larger than the median and half are smaller than the median.
When there is an even number of data values, the median isthe
average of the two middle values.

The values such that one-fourth of the data values are smaller than
the quartile and three-fourths of the data values are larger than the
first quartile.

The value such that three-fourths of the data values are smaller than
the quartile and one-fourth of the data values are larger than the
third quartile.

Thisis an estimate of the standard deviation of means that would be
found if many samples of n items were repeatedly collected from
the same population.

Suppose many samples of size n were repeatedly collected from the
same population and the means of these many samples were
calculated. The means of the samples would themselves form a
dataset. The standard error of the mean is an estimate of the
standard deviation of this theoretical sample of means.

SE =s/ \/ﬁ
where:

s = sample standard deviation
n = number of data values (for a sample)

Grapher
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95% Confidence If Cl isthe value of the confidence interval reported by the
Interval for the Mean worksheet, the range of values between the mean minus CI and the
mean plus Cl is expected to include the true mean of the underlying

and population 95% of the time (for the 95% confidence interval) or
99% Confidence 99% of the time (for 99% confidence interval). Thisformula
Interval for the Mean assumes that the data set is sufficiently large for the central limit
theorem to apply.
95% Confidence Interval for the M ean
t t(n—l),z)/:.OS (SE)
99% Confidence Interval for theMean
t t(n—l),z)/z.Ol (SE)
where:
ty,0 = the value of the Student’ st distribution with v degrees of
freedom such that difference between the cumulative probability
function evaluated at t (v, a) and -t (v, a) isequal to 1-a
SE = standard error of the mean
Variance The population variance is the average of the squared deviations

from the mean. The sample variance is the sum of the squared
deviations from the mean divided by one less than the number of
data values.

Population Variance

1 N
o? :WZ(& ‘/1)2
i=1
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Grapher

Data Satistics

Sample Variance
s=_1% (x —x)°
n-13
where:
M = population mean
X = sample mean

N = number of data values (for a population)
N = number of data values (for a sample)

X; = i-th data value

The average of the difference between the absolute values of data
points and the mean.

Population M ean Deviation

MD == ¥ (x - )

Sample M ean Deviation (M D)

MD == 3 [(x - %)

where:

J{ = population mean

X = sample mean

N = number of data values (for a population)
X; = i-th data value
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Standard Deviation

Coefficient of Variation

The square root of the variance.

Population Standard Deviation

o=\a?

Sample Standard Deviation

s=+/s?
where:

o’ population variance

2 .
S® sample variance

Thisisthe standard deviation divided by the mean. The worksheet
reports the quotient; it does not convert the value to a percentage.
The coefficient of variation is a dimensionless measure of variation.
This statistic is not defined for the case of azero mean. This
measure is only useful when dealing with strictly positive data.

Population Coefficient of Variation

V=0olu

Sample Coefficient of Variation
V =s/X
where:

O = population standard deviation
S = sample standard deviation
M = population mean

X = sample mean
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Coefficient of Skewness Thisisameasure of asymmetry in the distribution. A positive
skew indicates alonger tail to the right, while a negative skew
indicates alonger tail to theleft. A perfectly symmetrical
distribution, like the normal distribution, has a skew equal to 0. For
small data sets, this measure is unreliable.

Population Skew

1 N
CINPE izﬂ:(xi 4
Sample Skew

1 _

g, = E;(Xi - X)3
where:

O = population standard deviation

S = sample standard deviation

M = population mean

X = sample mean

N = number of data values (for a population)
N = number of data values (for a sample)

X, =i-th datavalue

Coefficient of Kurtosis  Thisisameasure of how sharp the datapeak is. Traditionally the
value of this coefficient is compared to a value of 0.0, which isthe
coefficient of kurtosis for a normal distribution (i.e. the bell-shaped
curve). A vaue greater than O indicates a peaked distribution and a
value less than O indicates aflat distribution. Without avery large
sample size, the use of this coefficient is of questionable value.

Grapher 57



Chapter 3: Working with Data Files

Population Kurtosis

2 =[N104 > ‘ﬂ)4j‘3

i=1

Sample Kurtosis

where:

O = population standard deviation

S = sample standard deviation

/= population mean

X = sample mean

N = number of data values (for a population)
N = number of data values (for a sample)

X, = i-th datavalue

K olmogor ov-Smirnov This measures how well the data match a normal probability

Goodness of Fit distribution. The K-S statistic is the largest difference between a

Statistic normal distribution (with a mean equal to the sample mean, X, and
a standard deviation equal to the sample standard deviation, s) and
the actual frequency distribution of the data.

Critical Value of Thecritical values of the Kolmogorov-Smirnov statistic are the

K olmogor ov-Smir nov values such that if a sampleis collected from a population, with a
Statistic at normal frequency distribution, then the K-S statistic for that sample
90%/95% /99% isless than the critical value 90, 95, or 99 percent of thetime. If
Confidence Level the K-S statistic is larger than the critical value, then the hypothesis

that the underlying population is distributed normally with a mean
of X and a standard deviation of s should be rejected.
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Saving Data Files

To save any file, select File | Save, or click on the [ icon in the toolbar.

If the file has not been saved before, the Save As dialog opens so you can enter a name and
location for the file.

Select the file format for the file in the Save as type drop-down list box. You can saveas[.XLS],
[.SLK], [.CSV], [.TXT], [.DAT], [.BNA], and [.BLN] formats in the worksheet.

SAVING EXCEL FILES

Grapher does not alow for saving multiple worksheets in a single Excel document. If a multi-
worksheet Excel document is opened and saved asan [.XLS] file from Grapher, be aware that
only the single worksheet is saved in the document. All other worksheets are deleted from the file.
In this case, awarning message is issued before the fileis saved.

FILE NAMES, FORMATS, AND FILE EXTENSIONS

When aworksheet file is saved, the file format is specified by entering the appropriate extension
on the file name. If the needed fileisan ASCII [.DAT] file, enter afile name such as
MYDATA.DAT. The[.DAT] extension tells the worksheet to save the filein the ASCII [.DAT]
file format.

If the extension is not included in the file name, the format is determined by the Save as type field.
For example, if the name MYDATA is entered into the File name field and the Save as type field
is set to Excel Spreadsheet (*.xls), thefileis saved asMYDATA.XLS in the Excel format.

File name: I"Mydata.ahc"

Save as type: I Comma Separated Variables [*.cav] j

The MYDATA.ABC fileis saved in [.CSV] format with the [.ABC] extension
by surrounding the File name with quotes.

The file can be saved with any extension by enclosing the file name in double quotes. Thefileis
saved with the name and extension entered into the File name box, but saved in the format
specified in the Save astype field. For example, enter the name (with quotes) “MY DATA.ABC”
in the File name box. If the Save astypefield is set to Comma Separated Variables (*.csv), the
fileissaved asMYDATA.ABC inthe[.CSV] format.
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SAVING ASCI | DATA FILES

There are some distinctions in formatting of ASCI| files. Delimiters control the separation
between cell entriesin afile. Spaces, tabs, semi-colons, or commas can be used to separate cells.
If cell entries contain spaces within text, comma or semi-colon delimiters are necessary if quotes
are not used to qualify the text. Otherwise, the text string would be interpreted as multiple cell
entries rather than asingle entry.

There are two types of entriesin an ASCII file: valuesand text. Vaues are actual numbers, while
text can be any type of aphanumeric character, including punctuation characters. Single or double
guotes can be placed around text strings when saving the file. If anumber should be interpreted as
text, surround it with double quotes. When text strings contain spaces, it is recommended to use
single or double quotes around text cell entries. When saving an ASCI| file, text is separated by
the Text Qualifier. A Text Qualifier can be double-quotes or single-quotes. For example, if
double-quotes are chosen, all non-numeric or mixed alpha numeric cell entries are surrounded by
double-quotesin thefile.

When afileissaved in the [.DAT] format, the GSI Data Export Optionsdialog box is displayed
with the following options:

»  Delimiter isthe character used between cellsin asingle row (fieldsin arecord), and can be
commas, spaces, semicolons, or tabs.

* Text Qualifier isthe character used to denote that the next entry istext. With a[.DAT] file,
double-quotes, or single-quotes can be used, or you can choose to use none. For example, if
double-quotes are chosen all non-numeric or mixed apha numeric cell entries are surrounded
by double-quotesin thefile.

[.TXT] files are tab delimited ASCI| text files with no quotes around the text strings. [.CSV]
(comma separated variables) files are comma delimited with double-quotes around text strings
(non-numeric or mixed alpha numeric).

Using Commas or Semicolonsin Addition to Quotes

Although quotes are not required around text strings, they are useful when creating a space-
delimited file that containstext. Often there are text strings that contain spaces, asin adate
containing month, day, and year. With space delimited filesthis single entry isinterpreted as three
cells when loading this file into the worksheet. The safest way to eliminate this problemisto
place double quotes around all text strings and use comma or semicolon delimiting between
variables.
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Creating Data Files from Function Plots and Fit Curves

There are several instancesin Grapher where plots are created directly from known functions or
equations, such as function plots and fit curves. These plots are not generated from datafiles;
however, you can use the Graph | Export Plot Data command to create a data file from these
functions.

This process works for function plots and fit curves for line/symbol plots, step plots, polar plots,
and histograms.

1. Select just the plot (without axes) of either afunction plot or afit curve. Use the Object
Manager to make sure you select the right plot.

2. Select Graph | Export Plot Data.

3. A worksheet window opens, showing the data for the selected plot. To save the datafile,
select File | Save and choose the desired file format.

Note: For histograms, the worksheet shows the number of pointsin each bin, the upper limit
of the bin, and the cumulative frequency. The cumulative frequency is the current count plus
the previous bin’s counts.

Creating a Data File from a Graph

When viewing a plot window, the Graph | Digitize command can be used to create a datafile
from a graph. Use the Digitize command to collect pointsin the graph’s X, Y coordinates. The
Digitize command is used to collect coordinates from the graph, not to add drawing objects to the
graph. However, a[.BLN] or [.BNA] file can be created from the coordinate file, and then
imported into the graph. Please see the online help system for more information on [.BLN] and
[.BNA] file formats. Alternately, a[.DAT] file could be created. This new datafile can be used to
create anew graph or to add a curve to an existing graph. Only aplot can be selected to activate
the command. If any other objects are selected (i.e. entire graphs, axes, titles, or drawing objects)
the Digitize command is not available. This process works only for plots.

Use the Graph | Digitize Fixed command to digitize points directly on the plot. This command
“locks’ the crosshair cursor to the selected plot so that you can only digitize points on the plot.

1. Selectaplot.
2. Select Graph | Digitize or Graph | Digitize Fixed. The arrow pointer changesto a crosshair.

3. Digitize points by clicking with the left mouse button on the graph. The digitized points
appear as small red crosses on the screen. The digitized point coordinates appear astext in a
report window.

4. Savethe contents of the report window by selecting File | Save from that window.
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Printing Wor ksheets

Grapher adheres to the standard Windows print dialogs and options.

TOPRINT THE CURRENT WORKSHEET DOCUMENT:
1. Make sure your printer is powered on.
2. Select File| Print or click on the && icon in thetoolbar. The Print dialog box opens.

3. Select the desired printer, print range and number of copies. If you need to configure your
printer settings, click the Properties button.

Note: If you have questions about any of the optionsin the Print dialog box, press the F1 key
to view the online help.

4. Click OK to send the job to the printer.

»  Depending on how the page setup options are specified, Grapher prints as many
columns or rows as possible on the first page, then resumes printing on a new page until
all of the data has been printed.

*  Theworksheet values are printed exactly as they appear on-screen, so any numbers
cropped on-screen are cropped on the print-out.

PAGE SETUP OPTIONS

Before printing a worksheet you can adjust the page format, including page orientation, headers
and footers, centering the data on the page, showing gridlines, and more. These options are
available on the Page Setup dialog box (File | Page Setup). Thisdialog has three tabs, described
below.
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Page Tab
The optionsin the Paper group box specify the paper Sze and Source for the active printer.

The Orientation group box lets you decide whether to print on the page in Portrait or in
Landscape mode.

The optionsin the Scaling group box control the print size for the worksheet, so you can fit more
information on each page. There are two options with Scaling:

* TheAdjustto__ %full size Page Setup (2] %]
option specifies the percent of full
size that the worksheet prints.
The arrow buttons can be used to
scroll up or down from 100% (full |
size), or avalue can be typed into |
the edit box. The amount of data |
in the worksheet determines how |
many pages are required to print o

Page |Margins| Dptionsl

the worksheet. Thisis ——

independent of the Fit to option — Paper Drisntation

described below. . e .
ize: || | & Pomait

The % can be greater than 100%

to print at alarger scale than what
ison the page. It can be lessthan ~Scaling
100% to print at a smaller scale.

Source: I.&utomatically Select j " Landscape

. & Adjust o 100 = % full size
Setting the scale to 50% produces
aprint-out that is half the size of C Ftt [T =] paelslaciossby [T =] pagels) down
the original. Setting the scale to
200% produces a print-out that is ok | conesd | Printar |

twice the size of the original.

Setting paper size, print orientation, and scaling options

» TheFitto__ page(s) acrossby  page(s) down option tells the program to print the
worksheet at 100% scale or less. This option does not automatically scale the printed
worksheet at greater than 100%. Thisis most useful when the worksheet islarge and the
number of printed pages needsto be limited.
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Margins Tab

Use the Margins group box options to set the page margins on each edge of the printed page. Set
the Left, Right, Top, and Bottom valuesin inchesto the desired limits. If you exceed the allowable
margin limits of your printer, an error message tells you to change the margins. The margin
settings are independent of the settings used for Headers or Footers, which print outside of the

margins.

The Center on Page group box
options center the printout
Horizontally and/or Vertically. If
neither option is selected the
worksheet begins printing in the
upper left corner of the page.

The From Edge options control
how far the Header or Footer is
printed from the edge of the page.
Headers and Footers are the only
itemsthat print outside the page
margins.

If the values in the From Edge
group box are greater than the
valuesin the Top and Bottom
Margins group box, the worksheet
data may print over the header or
footer. Thetext printed for the
header and footer is set on the
Optionstab.

Page Setup

Page Margins |Dptions|

L

I —

— Marging (inches)

Center on Page

Left  [1.00" = Right [1.00" = ™ Horizantally
Top: |'|.25" ﬁ B ottarn: |‘I_25" ﬁ ™ Wertically
— From Edge [inches)

Header: m

Eooter: o.7/a"

Ok, I Cancel | Frititer...

The Marginstab of the Page Setup dialog box
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Options Tab
The optionsin the Print group box control which parts of the worksheet are printed.

Check the Gridlines check box to draw gridlines separating each column and row on the printout.

Check the Row and column headers option to print the column letters and row numbers of the
worksheet on the print-out.

If the cells contain color backgrounds (set from the For mat | Cell Properties command), use the
Black and white option to print the worksheet in black-and-white. If the Black and white option is
not checked, colors print as shades of gray on ablack and white printer.

The Page Order group box options control the order in which multiple pages are printed.

e The Across and then down option prints from left to right until it reaches the far right edge of
the worksheet, and then moves down and prints left to right again.

* TheDown and then acrossoption  [ElEE K E3
prints the worksheet from top to
bottom until it reaches the bottom
edge of the worksheet, and then
moves to the right and prints top
to bottom again.

Page | Margins Dptionsl

The Header/Footer group box options
control the type of information

included in the worksheet headers and ===
footers. The Header appears at the top _
of the page, and the Footer appears at [l Page Drder
the bottom of the page. The Header oA d N % Across and then down
QA 3nd Column neaders
option of the Margins tab. — Header/Footer
Descriptive text can be typed in the Header.  [<ir<F> |
Header and Footer boxes, or click the
arrowsto the r|ght of the boxes and Foater: |<T><&><D><&>F'age <P of <C» ﬂ

select automatic options from the list.

Ok I Cancel | Frinter... |

Setting print, page order, and header/footer options.
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Automatic Header/Footer Codes:

File Name <F> Printsthe name of the active file. The drive and path are
not included.
Page Number <P> Printsthe page number for each page. When severa

pages are printed, the order of printing is controlled from
the Page Order group box.

Total PageCount  <C> Printsthetotal number of pages required to print out the

workshest.
Current Date <D> Printsthe current date.
Current Time <T> Printsthe current time.
Left/Center/Right  <&> Separatesthe header and footer text. Too many
Separator separators can push text off the page. If this happens,

remove the <& > separator and use spaces instead.

Examples:

For a six page document, <& ><& >Page <P> of <C> would print the current page number of total
pages right justified:

Page 1 of 6

Enter Joe Smith<& ><F><&><D> to print out a name, file name, and date:

Joe Smith COLORADO.DAT 9/11/97
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Technical Limits of Worksheets

WORKSHEET SIZE AND MEMORY REQUIREMENTS

The maximum number of rows and columns in a worksheet is 5,000,000 (5 million) each. The
approximate memory requirements for unformatted numeric data are 10.5 bytes per cell and 24
bytes per column. Based on that, the following are examples of memory requirements:

Example 1: 10,000 rows of numbers in three columns

30,000 cells x 10.5 bytes/cell = 315,000 bytes (308 K bytes)

3 columns x 24 bytes/column = 72 bytes

TOTAL MEMORY NEEDED (in addition to memory needed to run the program): 380 Kbytes

Example 2: Three rows of numbersin 10,000 columns

30,000 cells x 10.5 bytes/cell = 315,000 bytes (308 K bytes)

10,000 columns x 24 bytes/column = 240,000 bytes (234 Kbytes)

TOTAL MEMORY NEEDED (in addition to memory needed to run the program): 542 Kbytes

NUMERIC VALUE LIMITS

The maximum numeric precision is 15 digits. This number includes the digits before and after the
decimal place. The maximum numeric resolution is 2.22E-16. Numeric resolution is the smallest
detectable difference between two numbers. The maximum absolute value is 1.79769E+308. The

maximum absolute value is the largest value that can be represented. The minimum absolute
value is 2.22507E-308. The minimum absolute value is the smallest value different from zero.

Grapher
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Creating Graphs

Creating Graphs

There are thirteen different types of plots available in Grapher:

* Line/Symbol Plot e PieChart

* Step Plot e Polar Graph

* BubblePlot ¢ Rose Diagram

e Bar Chart e Histogram

*  Floating Bar Chart e Box-Whisker Plot
* Hi-Low-Close Graph e Ternary Diagram

e Function Graph

Multiple graphs can be created in a single document, and in some cases different plot types can be
combined in one graph. For example, abar chart and aline/symbol plot can share the same axes.
Many properties of a graph can be changed including line style, line color, symbols or labels for
data points, and whether afit curve or error bars should be included. Most of these general
properties are the same for each type of graph and are discussed in detail at the end of this chapter.
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THREE WAYSTO CREATE A GRAPH

There are three waysto create agraph in Grapher. The details of each plot type are discussed in
their respective sections in this chapter.

1. Usethe Graph Wizard. The Graph Wizard steps you through the graph making process.
Thisis often the simplest way to make the graph if you are not familiar with Grapher. The
Graph Wizard isavailable in the plot window under the Graph menu. The default graph
parameters are used to create the graph.

2. If you arein the plot window, you can choose any graph type from the Graph | New Graph
menu. You are prompted for a data file and then a graph properties dialog box appears,
allowing you to adjust the graph.

3. If you are working with the data in the worksheet, you can create a graph by selecting the
columns you wish to plot, and then choosing the graph you would like to make from the New
Graph menu. The default graph parameters are used to create the graph.

For information on changing the default graph properties, refer to Editing Existing Plotsin
Chapter 7, Modifying Graphs.

Line/Symbol Plots

Use the Graph | New Graph | Line/Symbol command to display your data as a traditional line
plot, a scatter plot, or acombined line and symbol plot. A line plot shows lines connecting the
data pointsin the order that they appear in the datafile. Scatter plots show the same data with
symbols at each data point and without the connecting line. A line/symbol plot shows the line
connecting the points and symbols at each data point.

Error bars, data point labels, and fit curves can be added to aline/symbol plot. These options and
others are contained in the Line/Symbol Plot dialog box.
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CREATING A LINE/SYMBOL PLOT
1. Select Graph | New Graph | Line/Symbol

or click the line/symbol graph button gl 02 —
on the toolbar. |
2. Select adatafile from the Open 0o —

Worksheet dialog box and click Open.

3. IntheLine/Symbol Plot dialog box, set
the desired plot options. By default, aline -0.2 —
plot is created. |

Usethe Line Plot tab to select the 04 —
worksheet and axes, assign which
worksheet columns to plot, specify the ]
range of data, assign symbolsto the 06
data points, and add new plots or : et

delete existing plots.
) . 1840 1860 1880 1900 1920
To truncate (i.e. “clip”) your plot

within afixed range of values or A line plot made with data from Samplel.dat.
assign null values to your data set, use
the options on the Clipping tab. See Clipping a Plot on page 133 in this chapter.

Y ou can compare your plot to known mathematical curves by adding a predefined fit
curveto your graph. Thisis done using the options on the Fitstab. In addition to the ten
predefined fit curves, you can also create custom curve functions. See Fit Curves on
page 139 of this chapter.

Y ou can graphically represent the uncertainty in your data points by adding error barsto
your plot. Thisisdone using the optionson the Error Barstab. See Adding Error Bars
to a Line/Symbol Plot on page 76.

Y ou can add labels to your data points using the options on the Plot Labelstab. A label
can show the X or Y value of adata point, or it can show some other value or text label
stored in the current worksheet. See Plot Labels on page 150.

To change the line style (solid, dashed, thick, thin, etc.), change line color, add “heads’ to
the ends of the line, or shade the area above or below the line, use the settings on the
Line-Fill tab. SeeLine and Fill Properties on page 156.
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THELINEPLOT TAB

Use the Line Plot tab to change the worksheet or axes used in the plot, select data for the curve,
add symbols to the curve, and to add additional curves or delete selected curves from the graph.

Graph 1 - Line/Symbol Plot 1 E

Line Piot | Clipping | Fits | Enor Bars | Plot Labels | Line-Fil
Wiorkshest-> Il C:“Program Files\Golden SoftwarehGraphersS am

Worksheet button

Use the Worksheet button to change
which datafile is used for the
current plot, or any other plot in this
graph. To change the worksheet,
click the Worksheet button. Inthe
Select Plots dialog box, choose
which plots you want to use the new
worksheet and click OK. Inthe
Open Worksheet dialog box, select
the new data file and click Open.
The plot(s) are redrawn using the
new worksheet data. Y ou may need
to edit the Worksheet Column
assignments for the data to plot
correctly.

Change ¥ Asis-> ||>< iz 1

Change ¥ Asis=> [[Y s 1

r— Flat

[ Lirne/Symbal Plat 1

;I Mew | Deletel

—wiorksheet Columng

—Wiorksheet Bows ———
= Ao
B2 olurmn B: ) =
[ First: |2 E
hE ICqumn C: Site & ;I [V Last: lﬂ
[12 data poirts Step:l‘l 3:
— Sumbal

Frequency:
IEI éﬁ |

Ok I Cancel |

Apply |

Configure plotsin the Line/Symbol Plot dialog box.
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Change X Axisand Change Y Axis buttons

The fields next to these buttons show the name of the X and Y axes used by the current plot. To
change the X or Y axis used by this plot or any other plot in this graph, click the appropriate
Change Axis button. In the Select Plots dialog box, choose which plot(s) you want to assign to a
new axisand click OK. Inthe Select Axisdialog box, choose the new axisto use and click OK.
The plot(s) are redrawn using the new axis.

Note: If thereisonly one axis for the type selected, you are not able to change to a new
axis. First, you need to create the axis and then use the appropriate Change Axis button.
For more information on creating new axes, please refer Adding Additional Axesto a
Graph in Chapter 5, Axes.

Plot group box

The Plot drop-down list shows you the selected plot. Changes you make on any tab of this dialog
are applied to thisplot. The drop-down list contains the names of the other plotsin this graph that
share the same worksheet and are the same plot type. To edit another plot, select its name from
the list to make it the active plot. The Plot dialog box updates itself to show the properties of the
newly activated plot.

Note: If your graph contains plots that use different worksheets, you cannot switch
between them using the Plot field. Y ou must manually close the current Plot dialog box,
select the other plot, and re-open the Plot dialog box.

The New button creates a new plot based on the same worksheet as the active plot. By clicking the
New button, a new plot is created that uses the same X column and the next column for Y values.
For instance, if your current plot uses column B for X and column C for Y, the new plot uses
column B for X and column D for Y. Edit the Worksheet Columns assignment and other
properties to configure the new plot.

The Delete button removes the active plot from the graph. Y ou are not prompted to confirm this
decision, so use this button cautioudly.

“Worksheet Columng

Worksheet Columns group box % [Colum B =]
Use these fields to designate which data columns are plotted on v — =
which axis. In the X drop-down list, select the column you i Coban - S|

want plotted along the X axis. Inthe Y drop-down list, select 12 data poirts

the column you want plotted along the Y axis. The Worksheet Columns are where

you assign the data column to be

The column names are designated as Column A, Column B, etc. )
plotted on each axis.

If the first row of the column contains text, thistext is
appended to the column name (e.g. Column C: Sitel).
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Worksheet Rows group box

Use these options to specify the range of dataincluded in the
plot. By default, Grapher includes all numeric datain the
plot and plots every point. Using these options, you can
specify a smaller range of data, or use every n™ point.

Workzheet Bows
Auto

[¥ First: |2 3:
|+ Last: |1 3 3:

The First field designates the first row of datathat is plotted. st 4

If the Auto check box is marked, the First field is grayed out The Worksheet Rows
and Grapher uses the first row containing valid numeric data. options let you select the
To use adifferent value, remove the check mark, highlight the range of data to plot.

current value and type in the new first row value or click on
the up and down arrows to change the value.

The Last field sets the last row of datathat is plotted. If the Auto check box is marked, the Last
field is grayed out and Grapher usesthe last row in the column that contains valid numeric data.
To use adifferent value, remove the check mark, highlight the current value and type in the new
last row value or click on the up and down arrows to change the value.

By default, Grapher plots every point in the range (Step = 1). If you do not want to plot every
point, increase the Sep value accordingly. For example, when Sep = 2, Grapher plots every
other point (rows 1, 3, 5, etc,). When Step = 3, Grapher plots every third point (rows 1, 4, 7, etc.)

Note: Rows that do not contain data (blanks or text) are automatically excluded from the plot.

Symbol——————
&/mbd grou box Frequency:
» group o =R )
Use this option to place a symbol at each of the data pointsin

the plot.

The Symbol Frequency determines

The Frequency field indicates how many points are assigned how many data points are
symbols. For example: represented by symbols.

Frequency = 0 shows no symbols (default).
Freguency = 1 shows every point with a symbol.
Freguency = 2 shows every other point with a symbol.

The active symbol displays as an icon button to the right of the Frequency field. To change the
symbol, click on this button to open the Curve Symbol dialog box. Click on a different symbol to
change from the default symbol. Click the down arrow next to the Color box to change from the
default black color to adifferent color. Click the up and down arrows to change from the default
symbol Szeto alarger or smaller size. Click on OK when al changes have been made to the
display of the symbol to return to the Line/Symbol Plot dialog box.
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LINEPLOTS

A line plot is one in which all of the data points are connected by aline, but the actual data points
cannot be seen (i.e. no symbols are present at the data points). By default, Grapher initially
creates al line/symbol plotsasline plots.

» |f theline cannot be seen, click on the Line-Fill tab. In the Line Properties group box,
change the line Style from Invisible to a visible style (i.e. Solid) by clicking on the down
arrow next to the Style drop-down box. If theline still cannot be seen, click on the Line Plot
tab to verify that the correct columns are selected.

* Toremove the symbolsfrom aplot, click on the Line Plot tab and change the Frequency in
the Symbol group box to zero.

SCATTER PLOTS

A scatter plot displays only the data points and does not have aline connecting them. To create a
scatter plot:

1. Createaline/symbol plot as discussed in Creating a Line/Symbol
Plot on page 71.

Symbol————————
2. Then, set the Frequency in the Symbol group box to a number I—He LENGY: |
greater than zero. ! = .

If you want to change the current symbol, click on the symbol
icon and select a new one from the Curve Symbol dialog box.

Set the Symbol Frequency
to a number greater than
3. Removethe line by clicking on the Line-Fill tab. IntheLine zZx0olo d'tsr?"%f %t’mb‘)'so”
Properties group box, change the line Style to Invisible by e piot.
clicking on the down arrow button next to the Style drop-down
box.
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ERROR BARS

Error bars let you graphically represent the
average value, sample standard deviation,
population standard deviation, or standard
error of the mean for each of the data points.
Error bars can a so be based on calculated
custom data that is stored in a data column.

Error bars can be oriented vertically or
horizontally.

» Use Vertical Error Bars when multiple Y
values are recorded for each X value.

»  UseHorizontal Error Barswhen multiple
X values are recorded for each Y value.

It is often a good ideato display the original
data as a scatter plot. Otherwise, the graph
may be difficult to read. For more information
on creating a scatter plot, See Scatter Plots on

page 75.
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Adding Error Barsto a Line/Symbol Plot
Use the following procedure to add error barsto your plot. For details about particular fields, refer

to The Error Bars Tab on page 77.

0 4 8 12

Vertical error bars displayed on a line plot.

1. IntheLine/Symbol Plot dialog box, click onthe Error Barstab.

2. Usethe appropriate group box to configure the error bars:

e Toinsert vertical error bars, set the desired options from the Vertical Error Bars group

box.

e Toinsert horizontal error bars, set the desired options from the Horizontal Error Bars

group box.

Choose aline style for the error bars from the Line Style group box.

4. Todisplay average values, represented by symbols, bars, or both, choose the desired options

from the Average Indicator group box.

5. Click OK to save your changes.
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Adding Error Barsto Other Types of Plots

Error bars can only be created on line/symbol plots. If you want to display error bars on another
type of plot, add aline/symbol plot to the graph. Make the line Style for the line/symbol plot
Invisible to show only the other plot and the error bars. Refer to Chapter 2, Tutorial for
information on how to combine multiple plot types on the same graph.

THE ERROR BARS TAB

Vertical Error Bars group box and

Horizontal Error Bars group box
After deciding which type of error bar is Line Piot | Clipping | Fits  Enor Bars | Plot Labels | Line-Fil |
needed, select the value from the first —Wertical Eraor Bars ~Line Style
drop-down box that you want the error tead from data column —|
barsto represent. The options are: None, [Colur K- Evvor Bars Bl :
Read from data column, Average value o
.. = ™ Plot sumbalz at avgs.
only, Sample Sid Dev (s_tandard deviation [Both drections B Symbok
of the sample), Population Std Dev Barwidh{0 201 =
(population standard deviation), or +|
Sandard Error Mean. If Read from data e e -
. ot average bar
column is chosen as the error bar type, [Hene = . o
. verage bar width:

you must select the data column in the J Coluron &: & ME
second drop-down list. Thisbox is Muligher[ T =
otherwise gray. IBoth directionz LI

.. .. Bar wid h:ID.2D' 32
The Multiplier multiplies the length of = 8
the error bar.
For example, if a standard deviation error [ oK ]| Conced | toop |

bar is multiplied by two, two standard
deviations are displayed on the error bar.
Y ou can display error barsin Both
directions, in only the Positive direction,
Negative direction, Away from reference, or Towards reference.

Usethe Error Barstab to plot the uncertainty in the
data.

» Both directions displays the error bars in the positive and negative directions. For example, if
the error bar is a sample standard deviation error bar, selecting Both directions shows the
standard deviation on both sides of the mean.

» Positive direction displays the error bar in the increasing direction only.
* Negative direction displays the error bar in the decreasing direction only.

«  Away fromreference plots error bars pointing away from zero. These error bars can be
positive or negative.
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e Towards reference plots error bars pointing toward zero. These error bars can also be positive
or negative.

Changing the Bar width changes the width of the bar caps.

Line Style group box

These options let you change the Style, Color, and Width used to draw the error bars. For
example, the error bars can appear as thick dashed red lines instead of thin solid black lines. Click
the line sample box to open the Error BarsLine Style dialog box. This box allows you to change
from the existing parameters.

Average I ndicator group box

These options let you display average data values on the plot. Average data values can be
represented with symbols or with bars. Average bars can also be displayed by selecting Average
value only in the Vertical Error Bars or Horizontal Error Bars group boxes.

When checked, the Plot symbol at avgs. option displays a symbol at the average data value. Click
the Symbol button to change the symbol properties.

When checked, the Plot average bar option displays a bar at the average data value.

Change the Average bar width value to change the length of the bar at the average value.

Step Plots

Step plots are very similar to line/symbol plots.
In line/symbol plots, the connecting line is drawn .
directly between adjacent points, using the
shortest path. In astep plot, the connecting lineis
aways parallel or perpendicular to the axes.

To understand how thislineis created, imagine
drawing a horizontal line through each data point,
then go back and draw a vertical line through
each data point. Theintersecting lines form the .
step plot. Of course, you could also start by
drawing the vertical linesfirst, which creates a
different step path. Grapher makesit easy to
create plots with either horizontal or vertical step 1 .

lines. o . s &

In a step plot, the plot lineis always parallel or
perpendicular to the axes.
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CREATING A STEP PLOT

1. Select Graph | New Graph | Step Plot or click the step plot button @ on the toolbar.
2. Select adatafile from the Open Worksheet dialog box and click Open.
3. Inthe Step Plot dialog box, set the desired plot options.

* Usethe Step Plot tab to select the worksheet, set axis options, assign which worksheet
columnsto plot, specify the range of data, and set the step line properties. The options on
thistab are described below.

* Totruncate (i.e. “clip”) your plot within afixed range of values, use the options on the
Clipping tab. See Clipping a Plot on page 133 for additional information on clipping a
curve.

* You can compare your plot to known mathematical curves by adding a predefined fit
curve to your graph. Thisisdone using the options on the Fitstab. In addition to the ten
predefined fit curves, you can also create your own custom curve functions. See Fit
Curves on page 139 of this chapter for more information.

* You can add labels to your data points using the options on the Plot L abelstab. A label
can show the X or Y value of adata point, or it can show another value or text label
stored in a column in the current worksheet. See Plot Labels on page 150 for information
on changing these parameters.

» Tocustomize the line style (solid, dashed, thick, thin, etc.), change line color, add
“heads’ to the ends of the line, or shade the area above or below the line, use the settings
ontheLine-Fill tab. SeeLineand Fill Properties on page 156.

THE STEP PLOT TAB

Use the Step Plot tab to change the worksheet or axes used in the plot, select worksheet columns
for the plot, and set the step direction. Y ou can also add symbols for the data points, add a new
plot, or delete the current plot.

Worksheet button

Use the Worksheet button to change which data file is used for the current plot, or any other plot in
this graph. To change the worksheet, click the Worksheet button. In the Select Plots dialog box,
choose all of the plots you want to use the new worksheet and click OK. In the Open Wor ksheet
dialog box, select the new datafile and click Open. The plot(s) are redrawn using the new
worksheet. Y ou may need to edit the Worksheet Columns assignments for the data to plot
correctly.
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Change X Axisand Change Y Axis
buttons Line Plot | Clipping | Fits | Plot Labels | Line:Fil |
The fields next to these buttons show Worksheet-> II C:\Program Files\Golden SoftwaretGraphertSam
the name of the X axisand Y axis Charige % Auis=> [ Anis 1
used by the current plot. To change Change ¢ Avis-» [ Ais 1
the X axisor the Y axis used by this Pl
plot or any other plot in this graph, Shep Plot 1 ~] Mew | Delete |
click the appropriate Change Axis
button. Inthe Select Plots d|a|og —‘wiorksheet Columns—————— —“Worksheet Bows——
tbox, qhocisetﬁll of the plots ()j/OLIJ. V\I/(ant il & ’i‘;‘mﬁ,st: =
0 assign to the new axis and clic o [— = I ™ =
OK. Inthe Select Axis dialog box, |Cokan B _ =l F s?$ m
choose the new axis to use and click 116 data points i -
OK. The plot(s) are redrawn using — Step Line — Symbol
the new axis. & Start lines horizontall Frequency.

| | P o=
Note: If thereis only one axis for the &
type selected, you are not able to

changeto anew axis. First, you need ok | cancel
to create the axis and then use the
appropriate Change Axis button. For Configuring a new step plot.

more information on creating new
axes, please refer to Adding
Additional Axesto a Graphin
Chapter 5, Axes.

Plot group box

The Plot drop-down list shows you the active plot. This drop-down list contains the names of all
of the other plotsin this graph that use this same worksheet and are the same plot type. To edit
another plot, select its name from the list to make it the active plot. The Plot dialog box updates
itself to show the properties of the newly active plot.

Note: If your graph contains plots that use different worksheets, you cannot switch
between them using the Plot field. Y ou must manually close the current Plot dialog box,
and double-click on the new plot to edit it.

The New button creates a new plot based on the same worksheet as the active plot. Edit the
Worksheet Columns assignment and other properties to configure the new plot. The default
worksheet column is the same X column as the current plot and the next Y column. For example,
if your existing plot uses column A for the X axis and column B for the Y axis, clicking on the
New button creates a new plot that uses column A for the X axis and column C for the Y axis.

The Delete button removes the active plot from the graph. Y ou are not prompted to confirm this
decision, so use this button cautioudly.
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Worksheet Columns group box

Use these fields to designate which data columns are plotted on which axis. In the X drop-down
list, select the column you want plotted along the X axis. Inthe Y drop-down list, select the
column you want plotted along the Y axis.

The column names are designated as Column A, Column B, etc. If the first row of the column
contains text, thistext is appended to the column name (e.g. Column B: First Quarter, Column C:
Second Quarter, etc.).

Worksheet Rows group box

Use these options to specify the range of dataincluded in the plot. By default, Grapher includes
all numeric datain the plot and plots every point. Using these options, you can specify a smaller
range of data, or plot every n" point.

The First field designates the first row of datathat is plotted. If the Auto check box is marked, the
First field is grayed out and Grapher usesthe first row containing valid numeric data. To usea
different value, remove the check mark next to the First field, highlight the current value and type
in the new first row value or click on the up and down arrows to change the existing first row.

The Last field sets the last row of datathat is plotted. If the Auto check box is marked, the Last
field is grayed out and Grapher usesthe last row in the column that contains valid numeric data.
To use adifferent value, remove the check mark next to the Last field, highlight the current value
and type in the new last row value or click on the up and down arrows to change the existing last
row.

By default, Grapher plots every point in the range (Step = 1). If you do not want to plot every
point, increase the Sep value accordingly. For example, when Sep = 2, Grapher plots every
other point (rows 1, 3, 5, etc,). When Step = 3, Grapher plots every third point (rows 1, 4, 7, etc.)

Note: Rows that do not contain data (blanks or text) are automatically excluded from the
plot.

Step Lines group box

These options determine how the step line is drawn between any two adjacent points.

»  When Sart lines horizontally is selected, the step lines leave each data point parallel to the X
axis.

*  When Sart lines vertically is selected, the step lines leave each point parallel to the Y axis.
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Examples of Step Lines options:

85 — 65 —

a0 40
T T I 1

8 12 [ 4 @ 12

Sart lines horizontally Sart lines vertically

The two step plots above use the same set of data but different Step Lines options. Symbols are
shown so you can see the difference in how the line leaves and enters each data point.

Symbol group box
Use these options to show a symbol at each of the data pointsin the plot.

The Frequency field indicates how many points are assigned symbols. For example:
Freguency = 0 shows no symbols (default).
Frequency = 1 shows a symbol at every point.
Frequency = 2 shows a symbol at every other point.

The active symbol displays as an icon button to the right of the Frequency field. To change the
symbol, click on this button to open the Curve Symbol dialog box. Click on the desired Symbol
Set, Color, and Size to change from the existing parameters and click OK to return to the Step Plot
dialog box.
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Bubble Plots

Bubble plots are similar to scatter plots, with
one major exception: in abubble plot, the
diameter of each bubble can vary in size,
providing away to represent an additional
dimension of data. This effectively makes the
bubble plot athree dimensional graph, allowing
you to display two Y variables simultaneously.

For example, consider atraditional scatter plot
that shows the number of new automobile sales
inthe U.S. over aperiod of time. Using a
bubble plot, you could include a third
dimension of data that showsthe average U.S.
household income over the same time span.
Grapher lets you set the minimum and
maximum size of the bubbles and
proportionally adjusts the other bubbles.

CREATING A BUBBLE PLOT

n —
50 —| O

O
50 —|
40 —
30 —

[+]
20
\ I ' \

0 4 8 12

A bubble plot conveys information in two ways, by
the position of the bubble and by itsrelative size.

1. Select Graph | New Graph | Bubble Plot or click the bubble plot button g on the toolbar.
2. Select adatafile from the Open Worksheet dialog box and click Open.
3. Inthe Bubble Plot dialog box, set the desired plot options.

* UsetheBubble Plot tab to select the worksheet and axes, assign which worksheet
columnsto plot, specify the range of data, and set the bubble size range. The options on

this tab are described in this section.

« Totruncate (i.e. “clip”) your plot within a fixed range of values, use the options on the
Clipping tab. See Clipping a Plot on page 133.

e You can add labels to your data points using the optionsin the Plot Labelstab. A label
can show the value of adatapoint (X axisor Y axis), or it can show some other value or
text label stored in acolumn in the current worksheet. See Plot Labels on page 150.

» Tocustomizethe line style (solid, dashed, thick, thin, etc.), change line color, or shade
the bubbles, use the settings on the Line-Fill tab. See Line and Fill Properties on page

156.
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THE BuBBLE PLOT TAB

Use the Bubble Plot tab to change the worksheet or axes used in the plot, select worksheet
columns, change the worksheet rows used, add a new plot or delete the existing plot, and set the
bubble size range.

Worksheet button
Use the Worksheet button to change

which datafile s used for the current plot,

or any other plot in this graph. To change Bubble Flat | Cipping | Plot Labels | Line-Fil
the worksheet, click the Worksheet button. .
! Wwiorkzheet->  ||E:\Golden SoftwaresGraphersS amplesh T utorial d
In the Select Plots dialog box, choose al MI:X — = =
of the plots that you want to use the new VIS oy
i ange 'y Awiz-s |Y Auiz 1
worksheet and click OK. Inthe Open T
Wor ksheet dialog box, select the new Eubble Flat 1 = New | _Delete |
datafile and click Open. The plot(s) are Jeuie =l
redrawn usi ng the new worksheet data. —Worksheet Columns—————————————— —A\u\iorksheet Bows——
Y ou may need to edit the Worksheset Lotk =z I;DFirst: B
Columns assignments for the data to plot - | Column D: Site B | P =
COI’I’eCUy. Z: IEolumn E: Site C ;I Step:m
[12 data paints
Change X Axisand Change Y Axis Y ——— | Symbel
Show
bUtto_nS {Min;m.na in = Maw[0.20in = T Smbols +|
The fields next to these buttons show the
name of the X and Y axes used by the
current plot. To changethe X or Y axis || = | |
used by this plot or any other plot in this i
The Bubble Plot dialog box

graph, click the appropriate Change Axis
button. Inthe Select Plots dialog box,
choose which plot(s) you want to assign to a new axis and click OK. In the Select Axisdialog
box, choose the new axisto use and click OK. The plot(s) are redrawn using the new axis.

Note: If thereisonly one axis for the type selected, you are not able to change to a new
axis. First, you need to create the axis and then use the appropriate Change Axis button.
For more information on creating new axes, please refer to Adding Additional Axesto a
Graph in Chapter 5, Axes.

Plot group box

The Plot drop-down list shows the active plot. The drop-down list contains the names the other
plotsin this graph that use the same worksheet and are the same plot type. To edit another plot,
select its name from the list to make it the active plot. The Plot dialog box updates itself to show
the properties of the newly active plot.
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Note: If your graph contains plots that use different worksheets, you cannot switch
between them using the Plot field. Y ou must manually close the current Plot dialog box
and double-click on the other plot to edit it.

The New button creates a new plot based on the same worksheet as the active plot. Edit the
Worksheet Columns assignment and other properties to configure the new plot. The default
worksheet column isthe same X and Y columns as the current plot and the next Z column. For
example, if your existing plot uses column A for the X axis, column B for the Y axis, and column
C for the Z axis, clicking on the New button creates a new plot that uses column A for the X axis,
column B for the Y axis, and column D for the Z axis.

The Delete button removes the active plot from the graph. Y ou are not prompted to confirm this
decision, so use this button cautioudly.

Worksheet Columns group box

These fields designate how the data columns display on the bubble plot. In the X drop-down list,
select the data column to plot along the X axis. Inthe Y drop-down list, select the data column to
plot along the Y axis. Inthe Z drop-down list, select the data column you want represented by the
bubble’'s diameter. Proportionally larger bubbles represent larger values.

The column names are designated as Column A, Column B, etc. If the first row of the column
contains text, thistext is appended to the column name (e.g. Column B: First Quarter, Column C:
Second Quarter, etc.).

Worksheet Rows group box

Use these options to specify the range of dataincluded in the plot. By default, Grapher includes
all numeric datain the plot and plots every point. Using these options, you can specify a smaller
range of data, or plot every n" point.

The First field designates the first row of datathat is plotted. If the Auto check box is marked, the
First field is grayed out and Grapher usesthe first row containing valid numeric data. To use a
different value, remove the check mark next to the First field, highlight the current value and type
in the new first row value or click on the up and down arrows to change the existing first row.

The Last field sets the last row of datathat is plotted. If the Auto check box is marked, the Last
field is grayed out and Grapher usesthe last row in the column that contains valid numeric data.
To use adifferent value, remove the check mark next to the Last field, highlight the current value
and type in the new last row value or click on the up and down arrows to change the existing last
row.

By default, Grapher plots every point in the range (Step = 1). If you do not want to plot every
point, increase the Sep value accordingly. For example, when Sep = 2, Grapher plots every
other point (rows 1, 3, 5, etc,). When Step = 3, Grapher plots every third point (rows 1, 4, 7, etc.)

Note: Rows that do not contain data (blanks or text) are automatically excluded from the
plot.
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Bubble Size Range group box

The Min and Max fields let you set the range of the bubble’ s radiusin page units. The smallest
value in the Z worksheet column is displayed as a bubble with the Min valueradius. The largest
value in the Z worksheet column is displayed as a bubble with the Max value radius. Intermediate
values are displayed proportionaly.

Symbol group box

Use these options to show a symbol, in addition to the bubble, at each of the data pointsin the
plot.

Symbaol

To plot asymbol in addition to the bubble at each data point,

place a check mark in front of the Show symbols check box. v Shrﬁ;“ - —I— |
This does not replace the bubble, but rather adds a symbol :

inside the bubble. This may be useful with large bubble sizesto

determine exactly where the data point is. The Symbol group box
controls whether symbols are

The active symbol displays as an icon button to the right of the displayed on the bubble plot.
Show symbolsfield. To change the symboal, click on this button

to open the Curve Symbol dialog box. Click on the desired Symbol Set, Color, and Sze to change
from the existing parameters and click OK to return to the Bubble Plot dialog box.

Bar Charts

Bar charts display data by drawing a 100 —

rectangle between abase Y value and the |

Y datavaue. Therectangleiscenteredon g5 | EG’:ZT&W

the associated X value. If more than one
variableisused (multiple Y values for
each X value), the bars can either be
stacked on top of one another, as shown to
the right, or they can be adjacent to each
other.

When stacked bars are used, the total
height of the stacked barsis equal to the
sum of the Y values.

Bar charts can be drawn either vertically, 0 10 20 30 40
as shown here, or horizontally.

A bar chart shown with a legend.
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CREATING A BAR CHART

1. Select Graph | New Graph | Bar Chart or click the bar chart button Ml on the toolbar.
2. Select adatafile from the Open Worksheet dialog box and click Open.
Inthe Bar Chart dialog box, set the desired plot options.

* UsetheBar Chart tab to select the worksheet and axes, assign which worksheet columns
to plot, specify the range of data, set style options for the plot and add or delete a plot.
The options on this tab are described in this section.

» Totruncate (i.e. “clip”) your plot within afixed range of values, use the options on the
Clipping tab. See Clipping a Plot on page 133.

* You can add labels to your data points using the optionsin the Plot L abelstab. A label
can show the value of adata point (X axisor Y axis), or it can show some other value or
text label stored in the current worksheet. See Plot Labels on page 150.

» Tochangetheline style (solid, dashed, thick, thin, etc.), change the line color, or shade
the areainside the bars, use the settings on the Line-Fill tab. See Line and Fill
Properties on page 156.

THE BAR CHART TAB

Usethe Bar Chart tab to change the worksheet or axes used in the chart, select which worksheet
columnsto plot, or select a subset of datato plot. You can also set the base value for the bars,
choose adjacent or stacked bars, choose vertical or horizontal bars, and adjust bar width and
overlap. New bar charts can also be added using the New button or the existing plot can be deleted
using the Delete button.

Worksheet button

Use the Worksheet button to change which datafile is used for the current plot, or any other plot in
this graph. To change the worksheet, click the Worksheet button. In the Select Plots dialog box,
choose which plots you want to use the new worksheet and click OK. Inthe Open Wor ksheet
dialog box, select the new datafile and click Open. The plot(s) are redrawn using the new
worksheet data. 'Y ou may need to edit the Worksheet Columns assignments for the bars to plot
correctly.
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Change X Axisand Change Y Axis buttons

The fields next to these buttons show the name of the X and Y axes used by the current plot. To
change the X or Y axis used by this plot or any other plot in this graph, click the appropriate
Change Axis button. In the Select Plots dialog box, choose which plot(s) you want to assign to a
new axisand click OK. Inthe Select Axisdialog box, choose the new axisto use and click OK.

The plot(s) are redrawn using the new axis.

Bar Chart | Clipping | Plot Labels | Line-il |

Workshest-> ||E:\F'rogram Files\Golden SoftwareGrapherSam

Note: If thereisonly one axis for

the type selected, you are not able

to change to anew axis. First, you
need to create the axis and then use Change % Asis-> | [ s 1
the appropriate Change Axis Change ¥ Asiss | [ s 1
button. For more information on P
creating new axes, please refer to [Bar Chant
Adding Additional Axesto a Graph

;I Mew | Deletel

Worksheet Bows ——

in Chapter 5’ AXES. —worksheet Colurmng oite

¢ [Column B: HilF st =
Plot group box ¥ef Coumn C: Sie | |y
The Plot drop-down list shows you the (12 et poits el =
active plot. The drop-down list contains the ~ cyle Oton

names of the other plotsin this graph that

use the same worksheet and are the same
plot type. To edit another plot, select its
name from the list to make it the active plot.

Base:IZem 'I " Stacked \n\vficltIﬁ:I'IEIEI“/° 3:
Value:ID  Adjacent Dvellap:lﬂ"/o 3:

' Display vertically ¢ Display harizontally

The Plot dialog box updates itself to show
the properties of the newly active plot.

[ o |

Cancel |

Note: If your graph contains plots
that use different worksheets, you
cannot switch between them using
the Plot field. Y ou must manually close the current Plot dialog box, and double-click on
the new plot to view its properties.

The Bar Chart dialog box

The New button creates a new plot based on the same worksheet as the active plot. Edit the
Worksheet Columns assignment and other properties to configure the new plot if necessary. The
default worksheet column is the same X column as the current plot and the next Y column. For
example, if your existing plot uses column A for the X axis, and column B for the Y axis, clicking
on the New button creates a new plot that uses column A for the X axis, and column C for the Y
axis.

The Delete button removes the active plot from the graph. Y ou are not prompted to confirm this
decision, so use this button cautioudly.
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Worksheet Columns group box

Use these fields to designate which data columns are plotted on which axis. In the X drop-down
list, select the column you want plotted along the X axis. Inthe Y drop-down list, select the
column you want plotted along the Y axis.

The column names are designated as Column A, Column B, etc. If the first row of the column
contains text, thistext is appended to the column name (e.g. Column B: First Quarter, Column C:
Second Quarter, etc.).

Changing the X column for one bar chart changes the X column for all bar chartsin agraph. To
create multiple bar charts with different X columns, separate graphs need to be created. This can
be accomplished with the Graph | New Graph | Bar Chart command.

Worksheet Rows group box

Use these options to specify the range of dataincluded in the plot. By default, Grapher includes
all numeric datain the plot and plots every point. Using these options, you can specify a smaller
range of data, or plot every n" point.

The First field designates the first row of datathat is plotted. If the Auto check box is marked, the
First field is grayed out and Grapher usesthe first row containing valid numeric data. To change
from the default row to another, click on the check mark to removeit and type in avalue in the
First box.

The Last field sets the last row of datathat is plotted. If the Auto check box is marked, the Last
field is grayed out and Grapher usesthe last row in the column that contains valid (numeric) data.
To change from the default row to another, click on the check mark to remove it and typein a
vauein the Last box.

Changing the First and Last fields for abar chart changes the First and Last fields for al bar
chartsin the graph. To create multiple bar charts with different First and Last values for each bar
chart, separate graphs need to be created. This can be accomplished with the Graph | New Graph
| Bar Chart command.

By default, Grapher plots every point in the range (Step = 1). If you do not want to plot every
point, increase the Sep value accordingly. For example, when Step = 2, Grapher plots every
other point (rows 1, 3, 5, etc,). When Sep = 3, Grapher plots every third point (rows 1, 4, 7, etc.)

Changing the Step field for abar chart changes the Step field for al bar chartsin the graph. To
create multiple bar charts with different Step values for each bar chart, separate graphs need to be
created. This can be accomplished with the Graph | New Graph | Bar Chart command.

Note: Rows that contain blank data or text are automatically excluded from the plot.
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Style Options group box
The Style Options group box allows control over the display of the bars. Bars are drawn from the

base value to the Y value of the data point. The Base value can be set to the data minimum, the
data maximum, zero, or to a custom defined value.

Setting the Base value to Zero resultsin all bars originating at zero onthe Y axis. Positive data
values are drawn upward and negative data val ues are drawn downward from zero.

Setting the Base value to Data min draws all bars from the minimum Y value in the data column
tothe Y datavalue of the point. All bars are drawn up to the data point from the data minimum.

Setting the Base value to Data max draws all bars from the maximum Y value in the data column
totheY datavalue. All bars are drawn down to the data point from the data maximum.

Setting the Base value to Custom allows you to set the value at which to plot the base. Input the Y
value in the Value box. The bars are drawn upward or downward depending on the data values
and the custom base number.

Custom Base Example:

If the Base of abar chart is set to Zero and the Y value is 1500, the bar is drawn from
zeroto 1500 onthe Y axis. If the Baseis set to Custom with a value of 5000, the bar is

drawn from 5000 to 1500.

6000 6000

5000 5000

4000 4000

3000 3000

2000 2000

1000 1000
0 \ T 0
000 050 1.00 1.50 2.00

T T T
0.00 050 1.00 1.50 200

The Y value is 1500 and the base is zero. The Y value is 1500 and the base is 5000.
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Base Options Example:
Four plots of the same data set shown using different Base options.
39 39
A B
3 3
2 2 B
1 1
-1 \ \ 1 -1 T T T 1
0 1 2 3 4 0 1 2 3 4
Base = Zero Base = Data max (2.5)
5 5
o C 4 D
34 34
. SR
14— 1~ %
0 0
L B B L B B
0 1 2 3 4 0 1 2 3 4
Base = Data min (1) Base = Custom (1.75)

If multiple variables are plotted, the Adjacent option draws variables as a group of bars. The
group of barsfor each X valueis centered on the X datavalue. If the Stacked option is selected,
the variables are drawn stacked on top of one another. The base for each additional variableisthe
top of the previous variable’' sbar. Thetotal height of a stacked bar isthe sum of al variables (Y
values) for each X value.

20 20
18 - 16 -
16 - - 16 -
14 A R 14 -
12 + 12+ -
10 - 10 -
8 - 8 - L
Ry 2] 5
5 4 BB e e o 6 - -
B e 2 5 Ell
s Besel sl e ol
BB R oo o 4 L
4 B oo e
B R o o
s S B e
2l fmmm e 2 4 -
0 - 0 - -
01 2 3 4 56 7 8 91011 01 23 45 6 7 8 9101
Bar chart with Adjacent bars Bar chart with Stacked bars
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The Width of the bar can be set from 1 to 5000 percent. The default width is 100 percent. The
range of the X axis determines how wide the 100 percent width is. For example, if the X axisis6
inches long and there are three bars, each bar is 2 inches wide. If the same axis has six bars, each
bar isonly 1 inch wide. 1f 50% width is chosen, the bars cover 50% of the axis. For example, if
the X axisis 6 inches long and there are three bars, each bar is 1 inch wide with a1 inch space
between bars. If the same axis has six bars, each bar is only 0.5 inch wide with a 0.5 inch space
between bars.

The Overlap option sets the amount of overlap in Adjacent bars. An overlap of zero meansthe
barsin the same X value are touching. An overlap of greater than 0 means that the bars are
overlapping. Inthe example below, notice in the middle graph, the second set of barsis partially
on top of thefirst set. Using negative numbers in the Overlap field creates gaps between the bars
within an X value. In the example graph on the right, notice that there are gaps between the bars
in each group.

8 — 8 — 8 —

- - -

s . .

= 2 =

"7 °7 ° IH H |
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

Adjacent bar chart with 50%
Width and 0% Overlap

Adjacent bar chart with 50%
Width and 50% Overlap

Adjacent bar chart with 50%
Width and -50% Overlap
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The Display vertically and Display horizontally radio buttons let you change the orientation of the
axes. The default setting is Display vertically, which plotsthe Y data on the vertical axis. The
Display horizontally option rotates the graph by 90°, showing the Y axis data on the horizontal (X)
axis. Thisresultsin abar graph where the bars protrude horizontally from the vertical axis.

10 — 6
g | 5
6 — 4
— 3
4 2
2 — 1
0 — 0
BN
01 2 3 45 6 0 4 8 12 16
This stacked bar chart is The same stacked bar chart is
displayed vertically. displayed horizontally.

Multi-Variable Example:

Consider three variables (Y values) associated with the singlevalue, X =2. TheY
vaues are 10, 15, and 6. When these Y values are plotted individually on the same graph
using the Stacked option, the first bar is drawn from zero to 10. The next bar is drawn
from 10 to 25, and the final bar is drawn from 25 to 31.

30 —
A B C D

1 0 T 0 0 —
7 1 0 0 i
3 7 i i B 20 —
4 3 0 0 0 B
5 1 0 0 0
6 £ 0 0 0 10

To stack bar graph values on top of each

other, each bar’s data must be in its own 0 i i

data column. Each column must then be ‘ ‘ ‘

added to the graph as a separate plot,

and the Stacked option must be selected. 01234
A stacked multi-variable bar graph representing
thethreevalues: Y =10, Y= 15, Y= 6. Thebase
of the stacked bar is set to zero. The base of each

stacked bar isthe top of the previous bar.
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CREATING A BAR CHART WITH MULTIPLE Y VARIABLES
1. Createthefirst bar chart using the directions provided in Creating a Bar Chart on page 87.

A WD

Click on the New button to add a second plot.

Double-click on the bar chart to open the Bar Chart 1 dialog box.

Set the new bar chart propertiesin the Bar Chart 2 dialog box.

Settings in the Style Options group box and the Worksheet Rows group box on the Bar Chart
tab affect al barsin the graph that use the same worksheet. If the selected bar is set to
Adjacent, all bars are set to Adjacent. Line styles and fill patterns apply only to the selected

bar chart.

Note: In order for barsto stack correctly or to appear adjacent correctly, they need to use the
same worksheet for each data set. In addition, changing the X axis column for one bar chart
changes the X axis column for all bar charts.

Floating Bar Charts

Floating bar charts provide a unique
way of viewing the differences between
two sets of data as the X value varies
over acommon range. The length of
each floating bar is drawn from the
minimum Y value and risesto the
maximum Y value. TheY vauesare
read from two different data columnsin
the active worksheet.

The length of afloating bar represents
the absol ute difference between two
setsof Y datavalues for the same X
variable. By plotting labels, you can
show the minimum and maximum
values for each bar.

80 —

70—

60 —

50 —

10

4 8

An example of a floating bar chart
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CREATING A FLOATING BAR CHART

1. Select Graph | New Graph | Floating Bar or click the floating bar button E onthe
toolbar.

2. Select adatafile from the Open Worksheet dialog box and click Open.
3. IntheFloating Bar dialog box, set the desired plot options.

» UsetheFloating Bar tab to select the worksheet and axes, assign which worksheet
columnsto plot, specify the range of data, and set style options for the plot. The options
on thistab are described in this section.

» Totruncate (i.e. “clip”) your plot within afixed range of values, use the options on the
Clipping tab. See Clipping a Plot on page 133.

* You can add labels to your data points using the options on the Plot L abelstab. See The
Plot Labels Tab topic on page 98.

» Tochangetheline style (solid, dashed, thick, thin, etc.), line color, or to shade the area
inside the bars, use the settings on the Line-Fill tab. See Line and Fill Propertieson
page 156.

THE FLOATING BAR TAB

Use the Floating Bar tab to change the worksheet or axes used in the chart, select worksheet
columns for the plot, set the range of the data, set the bar style, and adjust the bar width.

Worksheet button

Use the Worksheet button to change which datafile is used for the current plot, or any other plot in
this graph. To change the data, click the Worksheet button. 1n the Select Plots dialog box, choose
which plots you want to use the new worksheet and click OK. Inthe Open Worksheet dialog
box, select the new data file and click Open. The plot(s) are redrawn using the new worksheet
data. Y ou may need to edit the Worksheet Columns assignments for the data to plot correctly.

Change X Axisand Change Y Axis buttons

The fields next to these buttons show the name of the X and Y axes used by the current plot. To
changethe X or Y axis used by this plot or any other plot in this graph, click the appropriate
Change Axis button. In the Select Plots dialog box, choose which plot(s) you want to assign to a
new axisand click OK. Inthe Select Axisdialog box, choose the new axisto use and click OK.
The plot(s) are redrawn using the new axis.

Note: If thereisonly one axis for the type selected, you are be able to change to a new
axis. First, you need to create the axis and then use the appropriate Change Axis button.
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For more information on creating new axes, please refer to Adding Additional Axesto a

Graph in Chapter 5, Axes.

Worksheet Columns group box

Use these fields to designate which data
columns are plotted on which axis. Inthe X

Graph 1 - Floating Bar 1 ﬂ

Floating Erar |c|ipping| Plat Labels | Line-Fil |

drop-down list, select the column to pl ot Workshest-> IIC:\F‘rogram FileshGolden Software\Grapher\S am
along the X axis. For afloating bar chart, Charige % Auis-> [ i 1
the X axisisthe category axis. Inthe Y1 Change ¥ Asis-» |[ Asis 1
and Y2 drop-down lists, _selgct the columns - Worksheet Flows——
you want plotted as the limits for the bar %o ‘B | Auta :
values along the Y axis. For instance, il o |
suppose your data set is composed of cities 1| Column C: Site | = P A
with population for the years 1990 and 2| Calumn D: Gite ) =] Step [T =
2000. Y1 would be the 1990 population and 72 dota points
Y2 would be the 2000 popul ation. .

—Style Dptions
Worksheet Rows group box ; Ef&p:ay h-:rrc-r:ally Width: |1004 5
Use these options to specify the range of i
dataincluded in the plot. By default,
Grapher includes all numeric datain the
plot and plots every point. Using these O

options, you can specify a smaller range of
data, or just plot every n™ point.

The First field designates the first row of

datathat is plotted. If the Auto check box is marked, the First field is grayed out and Grapher
uses the first row containing valid numeric data. To use adifferent First row, click on the check
mark to remove it and type in the value of the First row of data.

The Last field sets the last row of datathat is plotted. If the Auto check box is marked, the Last
field is grayed out and Grapher usesthe last row in the column that contains valid numeric data.
To use adifferent Last row, click on the check mark to remove it and type in the value of the Last
row of data.

The Floating Bar dialog box

By default, Grapher plots every point in the range (Step = 1). If you do not want to plot every
point, increase the Sep value accordingly. For example, when Sep = 2, Grapher plots every
other point (rows 1, 3, 5, etc,). When Step = 3, Grapher plots every third point (rows 1, 4, 7, etc.)

Note: Rows that contain blank data or text are automatically excluded from the plot.
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Style Options group box
Display horizontally shows the bars horizontally and plotsthe Y values against the horizontal axis.

Display vertically is the default setting. It plotsthe bars vertically and plotsthe Y values against
the vertical axis.

Display Vertically Display Horizontally

The same data set plotted vertically and horizontally.

The Width field controls the relative width of al floating barsin the graph. This value can be set
from 1 to 5000 percent. At 100% (the default setting), adjacent bars are wide enough to touch
each other and share common sides. In the following examples, notice how the thickness of the
bars vary with the Width setting.

1 70— 70 —
70 70 —

60 — 50— &0 —|
60 —

50 —| 50 —| 50 —|

50 — —
w4 40— an — 0
a o ] o
Width = 25% Width = 50% Width = 100% Width = 150%
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THE PLOT LABELSTAB

The Plot Labelstab in the Floating Bar dialog box lets you display the data val ues associated

with each bar graph.

Show labels check box

Place acheck mark in this box to
enable the |abel feature.

Worksheet Rows group box

The Step factor field setsthe
frequency of barsthat display labels.
When thisis set to 1 (the default),
every bar islabeled. When set to 2,
every other bar islabeled.

Label Format button

Click on this button to open the Plot

L abels Format dialog box, where you
can set the format for the label and
specify the font properties for the label
text. For adetailed description of
these label options, see The Plot
Points Label Format Dialog Box on
page 154.

80 —

60 —

40 —

20

Graph 1 - Floating Bar 1 m

Floating Bar | Clipping ~ Plet Labels|Line-Fi|||

Warkshest Rows

Step factor:|1 3:

Fows uzed: 2to13

Label Farmat... |

Ok I Cancel |

The Plot Labelstab in the Floating Bar dialog box

66.2
N

\

54.2

Afloating bar graph with labels displayed
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Function Plots

Function plots display mathematical functions on agraph. No datafiles are required for this type
of plot. You canplot Y asafunction of X, or plot a parametric equation where X and Y are
functions of athird variable, T.

CREATING A FUNCTION PLOT

1. Select Graph | New Graph | Function or click the function graph button El on the toolbar.
2. Inthe Function Plot dialog box, set the desired plot options.

»  To change the axes used, enter the equation or the function interval, add symbols, or
change the increment or number of points used to create the curve, use the option on the
Function tab. The options on thistab are described in this section.

* Totruncate (i.e. “clip”) your plot within afixed range of values, use the options on the
Clipping tab. See Clipping a Plot on page 133.

* You can add labels to your data points using the optionsin the Plot Labelstab. A label
can show either the X or Y value of adata point. It cannot store information that is
contained in aworksheet. See Plot Labels on page 150.

» Tochangetheline style (solid, dashed, thick, thin, etc.) or change the line color, use the
settings on the Line Propertiestab. See Line and Fill Properties on page 156.

THE FUNCTION TAB

Use the Function tab to enter function equations, change which axes are used, set the function
interval, control the number of points on the curve, and add symbols to the function line.

Change X Axisand Change Y Axis buttons

The fields next to these buttons show the name of the X and Y axes used by the current plot. To
changethe X or Y axis used by this plot or any other plot in this graph, click the appropriate
Change Axis button. In the Select Plots dialog box, choose which plot(s) you want to assign to
the new axis and click OK. Inthe Select Axis dialog box, choose the new axisto use and click
OK. The plot(s) are redrawn using the new axis.

Note: If thereisonly one axis for the type selected, you are not able to change to a new
axis. First, you need to create the axis and then use the appropriate Change Axis button.
For more information on creating new axes, please refer to Adding Additional Axesto a
Graph in Chapter 5, Axes.
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Equation group box
Thisfield is used to enter the algebraic
function that you want to plot.

Select the Y = F(X) = radio button to enter
an equation where Y isafunction of X.

For example, to enter the equation:
Y =3-x°
into the Y = F(X) equation field, type:

3- pow X, 2)

Use the Function button to open the
Functions dialog box, where you can select
and insert advanced mathematical functions
into your equation. For more information
about these functions, see Appendix A,
Mathematical Functions.

Select Parametric to enter expressions
where X and Y are functionsof T.

For example, to plot the following
parametric equations:

X=cos(t-2)

Y=sin(t+3)

where 1<t<7.28
Do the following:
1. Entercos(t-2) inthe X=F(T)= field.
2. Entersin(t+3) intheY=G(T)= field.

Graph 1 - Function Plot 1 [ x|

Function | Clipping | Plot Labels | Line Properties |

Changs ¥ Axis-> | [ Axis 1

Change ¥ Asis-> | [ Axis 1

3. Enter lintheFirst field and 7.28 in the Last field in the

Function Interval group box.

4, Click OK to view the resulting parametric representation.

Function Interval group box

— Equation
= x"’=F[><]=‘|2 i Functionl
" Parametric
x=Fm =11 Functon|
¥ =G(T)=[2°T Functionl
— Eunction Interval Sembol———————————
First: [0 Frequency:
— 4
Last: |25
Mumber of
pointz I1 m 3—
Increment: ID.25
Ok, I Carcel
The Function tab
12 4
08
04
0 4
04 4
-08
-1.2 T T T T 1
SRR

Use these options to specify the range and increment of the
variable. Enter thefirst X value or thefirst T value, if
parametric in the function range in the First field. Enter the last
X value or thelast T value in the function range in the Last

field.

Plot of parametric expression:

X = cos (t-2), Y = sin(t+3)
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Function Plots

The Number of points determines how many times the equation is calculated, and consequently,
the number of data points on the function curve. A larger number of points mean that more detail
is plotted in the function. This creates smoother looking curves and takes longer to process. |If
you want a faster initial view, use fewer points. When the Number of pointsis changed, the
Increment value is automatically adjusted. If you typein avalue in the Increment field, the
Number of pointsfield is automatically updated.

Symbol group box

Use these options to represent the data points in the plot with a symbol character. The Fregquency
field indicates how many points are assigned symbols. For example:

Freguency = 0 means that no symbols are plotted. Thisisthe default.
Freguency = 1 means that every point has a symbol.
Freguency = 2 means that every other point has a symbol.

The active symbol displays as an icon button to the right of the Frequency field. To change the
symbol, click on this button to open the Plot Point Symbol dialog box. Specify the desired
Symbol Set, Color, and Sze. Click OK to return to the Function Plot dialog box.

CREATING A FUNCTION PLOT WITH MULTIPLE EQUATIONS
1. Createthefirst function plot using the directions in Creating a Function Plot on page 99.
2. Select the entire graph.

3. Select Graph | Add to Graph | Plot or right-click on the graph and choose Add Plot from
the menu. Select Function Plot as the new plot type.

Select the appropriate axes in the Choose Axes dialog box.

Set the new function plot propertiesin the Function Plot dialog box.
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Hi-L ow-Close Plots

Hi-low-close plots let you display arange of Y values at each X value. This plot iscommonly
used to display the high, low, opening, and closing stock values, though it can also be used for
other data sets. For example, if a data set contains high and low values, such asdaily
temperatures, it can be used with the hi-low-close plot.

In ahi-low-close plot, avertical lineis drawn between the high and low values, and horizontal
lines show the opening and closing values. The high value must be greater than the low value to
create avalid graph. The opening value is a horizontal line to the |eft of the vertical line, and the
closing value is a horizontal line to the right of the vertical line.

3460 o-High
—*—0pen
3440 —
- — «+—Close
3420
‘\Low
3400
3380 L e S B
1 2 3 4 5 6

A hi-low-close graph

Opening and closing values are optional. 1f no opening or closing valueis specified, the resulting
graph isavertica line connecting the high and low values without any horizontal lines.
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CREATING A HI-Low-CLOSE PLOT

1.

1
Select Graph | New Graph | Hi-Low-Close or click the hi-low-close graph button h'_l—}l on
the toolbar.

Select adata file from the Open Wor ksheet dialog box and click Open.
In the Hi-L ow-Close Plot dialog box, set the desired plot options.

* UsetheHi-Low Plot tab to select the worksheet and axes, assign which worksheet
columnsto plot, specify the range of data, and set the width of the open and close bars.
The options on thistab are described in this section.

* Totruncate (i.e. “clip”) your plot within afixed range of values, use the options on the
Clipping tab. When clipping is used with hi-low-close plots, the plot does not truncate a
bar at a specified value. If any part of the bar exceeds a clipping limit, the bar is not
plotted. Also, because there are no lines, there are no Missing Data options or a Draw
plot to clipping limit check box. See Clipping a Plot on page 133 for more information.

* You can add labels to your data points using the optionsin the Plot Labelstab. Inahi-
low-close graph, the labels can be the High, Low, Open, or Close values or it can be any
combination of the values. See Adding Labels to Hi-Lo-Close Graphs later in this
section.

»  To customize the type of line (solid, dashed, thick, thin, etc.), or change line color, use
the settings on the Line Propertiestab. See Line and Fill Properties on page 156.

CREATING A HiI-Low-CLOSE PLOT WITH CONNECTED BARS

Create a hi-low-close plot using the directions in Creating a Hi-Low-Close Plot above.
Select the entire graph.

Select Graph | Add to Graph | Plot or right-click on the graph and choose Add Plot from
the menu.

Select Line/Symbol Plot from the Select Plot Type dialog box and click OK.
Select the appropriate axes in the Choose Axes dialog box and click OK.

Select the data file that was used to create the hi-low-close plot in step 1 in the Open
Worksheet dialog box and click Open.

Inthe Line/Symbol Plot dialog box, choose the same X column that was used in the hi-low-
close plot, and select the high value, low value, open value, or close value column for the Y
column. Asaresult, aline connects the high, low, open, or close values. Which column you
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choose for the Y column determines where on the vertical hi-low plot lines the line/symbol
plot connects.

60

56+
54
52+
50+

46
44
42
40

38 T T T T T T T T T T T T T T ]
0 1 2 3 4 5 5] 7 8 9 10 11 12 13 14 15

Hi-low-close graph connected by close values.

THE HI-Low PLOT TAB

Use the options on the Hi-L ow Plot tab to change the worksheet or axes used by the plot, set the
worksheet columns or the range of data that the plot uses. The width of the open and close barsis
also set on thistab.

Worksheet button

Use the Worksheet button to change which data file is used for the current plot, or any other plot in
this graph. To change the data, click the Worksheet button. In the Select Plots dialog box, choose
which plots you want to use the new worksheet and click OK. Inthe Open Worksheet dialog
box, select the new data file and click Open. The plot(s) are redrawn using the new worksheet
data. Y ou may need to edit the Worksheet Columns assignments for the graphs to display

properly.

Change X Axisand Change Y Axis buttons

The fields next to these buttons show the name of the X and Y axes used by the current plot. To
changethe X or Y axis used by this plot or any other plot in this graph, click the appropriate
Change Axis button. In the Select Plots dialog box, choose which plot(s) you want to assign to
the new axis and click OK. Inthe Select Axis dialog box, choose the new axis to use and click
OK. The plot(s) are redrawn using the new axis.
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Note: If thereisonly one axis for the type selected, you are not able to change to a new
axis. First, you need to create the axis and then use the appropriate Change Axis button.
For more information on creating new axes, please refer to Adding Additional Axesto a
Graph in Chapter 5, Axes.

Worksheet Columns group box
Use these fields to designate which data columns are plotted on which axis.

In the X drop-down list, select the

column you want to plot along the X Graph 1 - HiLow Close Plot 1 X
axis. Inahi-low-close p| ot, thisis Hi-Law Plot | Elippingl Plat Labelsl Lirie Propertiesl
general Iy your date value column. If Wworksheet-> | |C:\F‘mgram Filez'Golden SoftwareiGrapherss ampl
you do not have a column of data for Change & Awis> | KB 1
Row Number to assgn the row number —wWorksheet Columns ;\::';-rksheetﬁows—
position from the worksheet as the X | Column & Day == FiseT =
axisvalue. If thefirst row in the Hi: | Calumn B: Ind-High == e |
worksheet isrow 2, your X data Le: | Column C: IndHow = T
begins with the value 2. If the first Open: | Colurmn D: Ind-Dpen =l
row of datain the worksheet isrow 20, Close: IEDIumn E: Ind-Cloze ;I - Barwidth
your X data begins with the value 20. [ ot pers 0.15in =
Use the Sequence Number if you want e
your data to begin with the number 1 ok |

. Ok, Caticel |
regardless of where in the worksheet

your dataislocated.

. . The Hi-Low-Close Plot dialog box
In the Hi and Lo drop-down lists,

select the columns that contain the high and low data column, respectively.

Note: The column containing Hi values must contain values greater than the numbersin
the Lo value column.

If you want to plot opening and closing data bars, select the appropriate data columns in the Open
and Close drop-down lists. If your plot does not contain this type of data, select None.

Worksheet Rows group box

Select the range of rows to be plotted in the Worksheet Rows group box. Grapher defaults to
using the first and last rows containing data in the worksheet. Rows that do not contain data
(blanks or text) are excluded from the plot. To change the range of rows used, uncheck the Auto
box next to the First and/or the Last boxes and type or scroll to the new row number. Check the
Auto box to revert to the default rows.
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Use the Step option to skip rows of datain the plot. When Sepissetto 1, al of the data between
the First and Last rows are plotted. If Step is set to 2, every other data point is plotted on the
graph. If Sepisset to 3, every third point is plotted on the graph.

Bar Width group box
This option sets the length of the Open and Close lines on the graph.

I L A L B e
Bar Width = 0.15in Bar Width=0.50in

ADDING LABELSTO HI-LO-CLOSE GRAPHS
Use the options on the Plot L abels tab to show the

actual data values next to the hi, low, open, and close T
bars on the graph. Follow these directions to add labels s 3443
to an existing hi-low-close plot.

3440 —

1. IntheHi-Low-Close Plot dialog box, click on the
Plot Labelstab. .

2. Place acheck mark in the Show labels check box. 3430 —|

This activates the Show Value options. - 3428

3. Inthe Show Value group box, place acheck mark in
the check box next to each type of datavalueto
which you want to assign alabel. The optionsare
High, Low, Open, and Close. To remove alabel,
clear its check box. Any individual label or any 3410 — 3410 -
combination of labels can be checked. 3408

4. To change the format of the label or its font
properties, click on the Label Format button. This 3400 ' T '
opensthe Plot L abels For mat dialog box. 1 2

See The Plot Points Label Format Dialog Box on Ahi-low-close plot shown with [abels.
page 154 for a detailed description of these label options.

3420 —
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Polar Plots

Use polar plotsto display degree, radian, or grad data versus radia distance. The degree, radian,
or grad data are displayed on acircular angle axis. The second axisisaradial axis showing the
distance from the center of the circle. Refer to the section titled, Configuring Axes on Polar Plots
and Rose Diagrams on page 180 for more information about radial axes.

1]

180
A polar plot with the angle axisin degrees

CREATING A POLAR PLOT

1. Select Graph | New Graph | Polar or click the polar plot button @l on the toolbar.
2. Select adatafile from the Open Worksheet dialog box and click Open.
3. InthePolar Plot dialog box, set the desired plot options.

» UsethePolar Plot tab to select the worksheet, assign which worksheet columnsto plot,
specify the range of data to plot, show symbols, add new plots or delete existing plots.
The options on thistab are described in this section.

» Totruncate (i.e. “clip”) your plot within afixed range of values, use the options on the
Clipping tab. See Clipping a Plot on page 133. Note that although the clipping options
look the same, the radial and angular axes are used instead of X and Y axes.
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* You can compare your plot to known mathematical curves by adding a predefined fit
curve to your graph. Thisisdone using the options on the Fitstab. In addition to the ten
predefined fit curves, you can also create your own custom curve functions. See Fit
Curves on page 139 of this chapter.

* You can add labels to your data points using the optionsin the Plot L abelstab. A label
can show the value of a data point (radius or angle axis), or it can show some other value
or text label stored in the current worksheet. See Plot Labels on page 150.

» Tochangetheline style (solid, dashed, thick, thin, etc.), change the line color, or add
“heads’ to the ends of the line, use the settings on the Line Propertiestab. SeeLine and
Fill Properties on page 156.

Creating a Polar Plot with Multiple Data Curves

1. Createthefirst polar plot using the directionsin the Creating a Polar Plot section on page
107.

2. Select the entire graph.

3. Select Graph | Add to Graph | Plot or right-click on the graph and choose Add Plot from
the menu. Y ou can only add a polar plot or arose diagram to an existing polar plot.

In the Select Plot Type dialog box, choose Polar Plot and click OK.
Select adatafilein the Open Wor ksheet dialog box and click Open.
6. Setthe new polar plot propertiesin the Polar Plot dialog box.

Polar plots can also be added by clicking the New button in the Polar Plot dialog box. Usethis
button instead of the Graph | Add to Graph | Plot command if the dataisin the same worksheet
asthe original data.

THE POLAR PLOT TAB

Use the Polar Plot tab to change the worksheet, choose which columnsto display, choose the data
range to display, add symbols, add a new plot or delete an existing plot.

Worksheet button

Use the Worksheet button to change which data file is used for the current plot, or any other plot in
this graph. To change the data, click the Worksheet button. In the Select Plots dialog box, choose
which plots you want to use the new worksheet and click OK. Inthe Open Wor ksheet dialog
box, select the new datafile and click Open. The plot(s) are redrawn using the new worksheet
data. Y ou may need to edit the Worksheet Columns assignments for the data to plot correctly.
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Radius Axis and Angle Axisfields

These fields show the name of the
radiius and angle axes used by the
current plot Polar Plat IEIippingl Fits I Plat Labelsl Line Propertiesl
Wiarksheet-> | IE:\goIden\G rapher3Samplestpalar] dat

Plot group box Radius Aris> | [Radius A 2
This drop-down list shows you the Angle dwis> | [Angle Axis 1
active plot. Thelist containsthe ~Plot
names of any other plotsin this graph |Polar Piet 1 ~]  Mew | Delete |
that share the same worksheet and are
the same p| ot type —Worksheet Columne—————————  —Workshest Bows——

Fadiuz: |[{sEEN Ll i =
Note: If your graph contains plots i =
that use different worksheets, you Angle: | Column B: | [P
cannot switch between them using the [37 data paints Step i s
Plot field. You must manualy close e
the current Polar Plot dialog box, and Py
double-click on the new plot to edit ludé L
its properties.
The New button creates a new plot ]
based on the same worksheet as the = L |

active plot. By clicking the New
button, a new plot is created that uses
the same Radius column and the next column for the Angle values. For instance, if your current
plot uses column B for Radius and column C for Angle, the new line uses column B for the Radius
and column D for Angle. Edit the Worksheet Columns assignment and other propertiesto
configure the new plot.

The Polar Plot dialog box

The Delete button removes the active plot from the graph. Y ou are not prompted to confirm this
decision, so use this button cautioudly.

Worksheet Columns group box

Select which data column to plot on each axis. The Radius column should contain data that shows
how far the data point is from the center of the plot. The Angle column data can bein radians,
degrees, or grads. Specify the units for the Angle column in the Angle Axis dialog box. If the
first worksheet row contains header information, the header information appears next to the
column letter, asin Column A: Distance or Column B: Direction.

In addition to the columns containing data, there are two other options, Row Number and Sequence
Number. Row Number plots the data with the row number position in the worksheet. The dataare
plotted according to the rows selected in the Worksheet Rows group box. If the first row is

number two, the first axis position istwo. If thefirst datarow isrow number 50, the first axis
position is50. Segquence Number uses the data position in the worksheet to plot the data. The
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Sequence Number position always begins with the number one regardless of what rows are
selected in the Worksheet Rows group box.

Worksheet Rows group box

Use these options to specify the range of dataincluded in the plot. By default, Grapher includes
all numeric datain the plot and plots every point. Using these options, you can specify a smaller
range of data, or plot every n" point.

The First field designates the first row of datathat is plotted. If the Auto check box is marked, the
First field is grayed out and Grapher uses the first row containing valid numeric data. To usea
custom First row, click on the check mark to remove it and type in the value of the First row of
data

The Last field sets the last row of datathat is plotted. If the Auto check box is marked, the Last
field is grayed out and Grapher usesthe last row in the column that contains valid numeric data.
To use acustom Last row, click on the check mark to remove it and type in the value of the Last
row of data

By default, Grapher plots every point in the range (Step = 1). If you do not want to plot every
point, increase the Sep value accordingly. For example, when Sep = 2, Grapher plots every
other point (rows 1, 3, 5, etc,). When Step = 3, Grapher plots every third point (rows 1, 4, 7, etc.)

Note: Rows that do not contain data (blanks or text) are automatically excluded from the
plot.

Symbol group box

Y ou can display symbols at the data points by setting the Frequency of the symbols to a number
greater than zero. Setting the Freguency to 0 shows no symbols. Thisisthe default behavior.
Setting the Frequency to 1 shows a symbol at every data point. Setting the Frequency to 2 shows
asymbol at every other datapoint. The current symbol displays as a button next to the Frequency
group. Click on this symbol to open the Curve Symbol dialog box. Click on the desired Symbol
Seat, Color, or Sze to change the current symbol properties. Click OK to return to the Polar Plot
dialog box.
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Pie Charts

A pie chart shows data values as proportional slices of acircle. Each datavalueisdivided by the
sum of the data to determine its percentage of the whole, which determines the size of the dlice.
The data with the largest number in the data column has the largest dice in the pie chart.

Soil Sample A

Sand
(31.26%)

Clay
(43.62%)

silt
(25.13%)

Pie chart with one“ exploded” slice (Sand) and two line labels (soil type and percentage)

CREATING A PIE CHART

1. Select Graph | New Graph | Pie Chart or click the pie chart button il on the toolbar.
2. Select adatafile from the Open Worksheet dialog box and click Open.
3. InthePieChart dialog box, set the desired plot options.

e UsethePie Chart tab to select the worksheet, assign which worksheet columnsto plot,
specify the range of datato plot, and access the properties of each dice. The optionson
this tab are described in this section.

* You can add labels to your pie chart to identify the various slices using the optionsin the
Labelstab. These options are described in this section.
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THE PIE CHART TAB

Use the Pie Chart tab to change the worksheet, select the data column, select the label column,
change the range of data, and access the properties of al slices.

Worksheet button — X
. . Pie Chart

Click this button to change the e Chatt | Labels|
worksheet used in this p| ot. Inthe Open winrkshest> | IC:'\F'mgram Files\Golden SoftwaretGraphertS amples
Wor ksheet dla|09 box, select the new —Worksheet Columns ——————— ~Warksheet Rows
datafile and click Open The pl otis Data:IEolumn A Sales j First rowe: |2 3:
redrawn using the new worksheet data. : Nurber of _
Y ou may need to edit the Worksheet Labels: | Colur B: Region =] i R
Cal um?s assignments for the data to plot o
correct y. Slice | E=plode | Show Labell Distance |

8F|0w 2 Northeast 0% 'es 0%

Row 3: Southeast 0% es 0%

Worksheet Columns group box S on & corire o v b
In the Data column, choose the column :Eow g ﬁoutt:west' 3; $ES gg;
containing the data values to plot as o, e : = :
percentages of the pie chart. Inthe
Labels column, choose the column Frepeites. | Statengle: [0 =
containing the data labels. Thelabels
can be text, numeric, or a combination of 0k | Cancel | fpply |
both.

The Pie Chart dialog box

Worksheet Rows group box

Use these options to plot only a portion of the data. The default First row is the topmost row in
the worksheet that contains valid data. Rows that contain text or blanks are excluded from the
chart.

In pie charts, a dice represents each data row. The Number of dices field determines how many
datarows are plotted, starting from the first valid row. For example, setting thisfield to 5 would
plot the first five data rows in the pie chart. By default, all valid rows are included in the pie chart.
The Number of dices cannot be greater than the number of data rowsin the data set.

Start angle field

This option lets you rotate the pie chart by a fixed number of degrees. Zero is at the 12:00
position on the pie. Thefirst datavalueis drawn with the left edge of the slice on the 12:00
vertical line and the right edge is drawn clockwise from thisline. Entering positive numbers
rotates the pie clockwise. Negative numbers rotate the pie counter-clockwise.
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Slices group box

This box lists information about each pie slice. To change the properties of all sices
simultaneoudly, click the Sice, Explode, Show Label, or Distance buttons at the top of the Sices
group box. Clicking one of these buttons opens a dialog box so you can make the desired setting
changes.

To edit anindividual slice, double-click on the diceinthe Siceslit, or highlight the slice and
click the Properties button. The Pie Slice Properties dialog box opens so you can make the
desired Slice Properties, Line Properties, and Fill Properties changes.

The Slice Properties tab contains the T — -
options to show labels, explode the piece N, ~ |
of pl e, and Change the dlice to label Slice Properties I Line PrDDErtieSI Fill Properties I

distance. The Show label check box
determines whether the dlice’slabel is

visible. Remove the check mark to remove Explosion facl{;,;m
the label for this piece of pie. The .
Explosion factor determines how far out Sleetolobelte =1

the dice is placed from the center of the
pie. The allowable range is 0% to 100%.
A value of 0% places the tip of the pie
piece at the center of thecircle. A value of
100% places the tip of the pie at the outer
edge of the original circle. The Sice-to-

label distance determines the distance T
between the dice and the label. The o o
allowable range is from — 100% to 100%. The Pie Slice Properties dialog box

A value of — 100% placesthe label at the
tip of the pie dlice. A value of 0% places the label on the edge of the circle. A value of 100%
places the label the same distance away from the pie slice as the radius of the pie.

The Line Propertiestab contains optionsto let you change the line Syle, Color, and Width.
These options affect the perimeter of the dice only. See Line Properties on page 157 for
more information about changing line properties.

The Fill Propertiestab contains options to let you assign afill pattern to the slice and change
the foreground and background colors used by the pattern. See Fill Properties on page 158
for more information about changing fill properties.
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THE LABELSTAB
Use thistab to set the label properties for a pie chart.

Graph : Pie Chart 1 [ x|

First Line and Second Line group boxes |
Pie Chart  Labels

Each label hastwo lines. These drop-down lists
determine the data source used for each line.
The following options are available:

 First Line

Format... |

— Second Line

* Noneleavesthelabel blank. If the First
Lineis set to None, no labels are allowed on [Pecertage <] _Fomat.. |

the Second Line. ~Label Line

«  From Worksheet displays the data from the ;':;::; -
Labels column specified on the Pie Chart ito e 10 =]
tab.

» Data Value displays the numeric value from
the Data column on the Pie Chart tab.

»  Percentage displays how much of the total ok | concs | gopp |

pie each slice occupies as a percent value. The Labels tab of the Pie Chart dialog box
Clicking the Format button in the First Line or Second Line group boxes opensthe First Line
Format or Second Line Format dialog box, respectively. You can set the numeric format, active
format, character format, and text properties for the labelsin this dialog box. See The Plot Points
Label Format Dialog Box on page 154.

Label Line group box

Click the Line style button to open the Extension Line dialog box. In thisdialog box, you can
change the line’ s Style, Color, Width, and End Styles. See Line and Fill Properties on page 156
for more details on how to change these properties.

Change the number in the Extension into dlice box to change the distance the line extends into the
dice. This must be avalue between 0 and 100%. A value of 0% stops the line at the edge of the
piedlice. A vaue of 50% extendsthe line halfway into the dlice. A value of 100% extends the
line to the center of the circle.

114 Grapher



Histograms

Histograms

Histograms display data as a series of groups, called bins. Each bin represents a range of values
on the X axis. The height of a bin represents the number of data points that fall within that bin's
range. You can manually set the number of bins and the bin size, or let Grapher determine abin
range automatically. Y ou can display the number of data points as atotal count of the number of
Y valuesthat fall within the bin or as arelative frequency. If you haveonly asingleY value for
each X value, to use the bar chart instead of the histogram.

] 7 |

7 .
.

1]
AR RN RN RN L L L L L L L L B L B B

32 36 40 44 48 52 56 60 64 68 72 T6 60 84 88 28 32 36 40 44 48 52 56 60 64 68 T2 76 80

Histogram with Number of bins= 10, Binsize= 5. Histogram with Number of bins = 5, Bin size = 10.

The two histograms above show the same data set represented using two different bin models. Smaller bin
sizes provide more detailed information about a range of data. For example, the histogram on the right
shows us only that there are two data points in the range 40 - 50. The histogram on the left clarifies this

further and shows that the two data points occur between the range 45 - 50.
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CREATING A HISTOGRAM

1. Select Graph | New Graph | Histogram or click the histogram button EI on the toolbar.
2. Select adatafile from the Open Worksheet dialog box and click Open.
In the Histogram dialog box, set the desired plot options.

» Usethe Histogram tab to select the data and axes, assign which data column to plot,
specify the range of data to plot, set the number of bins, bin width, and base value for the
bins. The options on this tab are described in this section.

* UsetheBinstab to create custom bin sizes. Thistab is discussed in this section.

* You can compare your plot to known mathematical curves by adding a predefined fit
curve to your graph. Thisisdone using the options on the Fitstab. With the histogram,
thereisonly one fit available — the Normal Distribution (Gaussian) fit. All of the other
options on this tab are described in the section titled Fit Curves on page 139 of this
chapter.

* You can add labels to your data points using the options on the Plot L abelstab. A label
shows the number of values that fall within the given bin. The options on thistab are
discussed in this section.

» Tochangetheline style (solid, dashed, thick, thin, etc.), change the line color, or shade
the areainside the bar, use the settings on the Line-Fill tab. See Line and Fill Properties
on page 156.

ADDING A LINE PLOT TO A HISTOGRAM
1. Create a histogram using the above directions.
2. Select the entire graph.

3. Select Graph | Add to Graph | Plot or right-click on the graph and choose Add Plot from
the menu.

4. Select Line/Symbol Plot in the Select Plot Type dialog box and click OK.
Select the appropriate axes in the Choose Axes dialog box and click OK.

Click OK in the Line/Symbol Plot to see the line plot drawn onto the histogram. Adjust the
order of the graphs by using the up and down arrows in the Object M anager, or by using the
Arrange menu commands after a graph has been selected.
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THE HISTOGRAM TAB

Use the Histogram tab to set histogram options such as changing the worksheet and axes,
choosing a base value, selecting a data column to use in the histogram, and limiting the number of
rows used. The automatic binning options are also included on this page. To set custom bins, use
the options on the Bins tab.

Worksheet button
Use the Worksheet button to Histogram | Bins | Fits | Plot Labels | Line-Fil
Change which datafileis used for Workzheet-: II C:Program FileshGaolden SoftvearehGrapher'S am
the current plot, or any other plot in Change X Avis-» [}< Ais 1
this graph. To change the Change Y fis-> [T s
worksheet, click the Worksheet
button. In the Select Plots dialog [ Werksheet Columns ) 1 Worksheet Bows —
box, choose which plots you want Data: Colurn 2 -
to use the new worksheet and click Set Hhins/size to defaults | i~ Last:ﬂ

K. Inth Work [ =
gal og btoxe, gaFI):c; theo ne\i1 S(;afi le 40 deka poits B :
and click Open. The plot(s) are ~ Style Dptions
redrawn using the new worksheet Base:[zen =] i [100 =]
data. You may need to edit the Value:lﬂ— Mumber of binz: Iﬂ
Worksheet Columns assignments b imirnur: l?uD— V¥ Auta Bin size: I'ID—
for the datato pl ot correctly. [~ Display values as relative frequenc

play g Xy

Ok I Cancel

The Histogram dialog box

Change X Axisand Change Y Axis buttons
The fields next to these buttons show the name of the X and Y axes used by the current plot.

To changethe X or Y axis used by this plot or any other plot in this graph, click the appropriate
Change Axis button. In the Select Plots dialog box, choose which plot(s) you want to assign to a
new axisand click OK. Inthe Select Axis dialog box, choose the new axisto use and click OK.
The plot(s) are redrawn using the new axis.

Note: If thereisonly one axis for the type selected, you are not able to change to a new
axis. First, you need to create the axis and then use the appropriate Change Axis button.
For more information on creating new axes, please refer to Adding Additional Axesto a
Graph in Chapter 5, Axes.
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Worksheet Columns group box

In the Data column, select the data column that you want to plot as a histogram. If the first
worksheet row contains header information, the header information appears next to the column
letter. Thiswould be displayed as Column A: My Data. The total number of data points used in
the plot is displayed beneath the Set #bing/size to defaults button.

If you make changes to the default bin settings on this page, either the number of bins or the bin
size, click the Set #bing/size to defaults button to restore Grapher’s default bin settings for this

plot.

Worksheet Rows group box

Use these options to set the range of data you want to include in the histogram. The default rows
are thefirst and last rows containing data in the worksheet. Rows that contain blanks or text are
excluded from the plot. To change the range of rows used, uncheck the Auto box next to the First
and/or Last boxes and type or scroll to the row number. Check the Auto box to revert to the

default rows.

Use the Step option to limit the number of data points shown in the plot. For example, if Sep is
set to five, every fifth data point is plotted on the graph. When Stepis set to 1, all data points are

plotted on the graph.

Style Options group box

Set the Base of the bins to the data
minimum, to the data maximum, to
Zero, or to a custom defined value.

» Zero causesal binsto originate
at the zero point onthe Y axis.

 Datamindrawsall binsfrom
the minimum data value to the
Y datavalue.

e Data max draws al bins from
the data maximumto the Y data
value.

»  Customlets you set the number
at which to plot the base. Enter
this number in the Value box.
The bins are drawn upward or
downward depending on the
datain the bins and the custom
setting.
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Histogram with a Normal Distribution (Gaussian) fit
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Enter the beginning bin value in the Minimum box, or check the Auto box to have Grapher
automatically set the starting value to the minimum datavalue. Thisitemis not part of the Base.
Thisisthe X axis value on which the first bin starts. Therefore, if you set Minimumto 30, your
bins start at 30. If you change the Minimum box to 25, the bins start at 25.

Set the Width of the automatic bins from 1 to 5000%. At 100%, there is no space between
adjacent bins. If the Bin sizeis 10, avalue of 100% resultsin a bin that is 10 units wide on the
graph. If you set the Width to 200%, the bin is 20 units wide. At 50%, the same bin isfive units
wide.

Use the Number of bins field to change the number of bins drawn on the plot.
The Bin sizefield is the number of X valuesincluded in asingle bin.

Note: When changing the number of bins and bin size, Grapher automatically adjusts
the range of data to accommodate the settings.

When there is a check mark in the Display values as relative frequency check box, the histogram
shows the relative frequency (i.e. percentage) of the data values along the Y axis rather than the
number of observationsin each bin.

THE BINSTAB

You can use the Bins tab to custom define  IuluIESCUR
bins when creating or editing a histogram. Histogram  Bins | Fits | Plot Labels | Line:Fil
By default, the Use automatic bins option

— Binz Type

. . . . Bin | R .

is selected, which uses the automatic bin Bin | Rarge e automali bins

settings defined on the Histogram tab. 2 oBa ¥ Use customized bins
—Bin Range

. ; :%g ig Pinimumm [»):

Bins Type group box & vamoan i

To create or use the bins defined on the & s Masimum (<=}

Binstab, you must first select the Use [30 I” Nomaximum

customized binsradio button. If thisis not
selected, the bin ranges are calculated by
Grapher using the information on the

Histogram tab.
) 4ddBin |  DeleteBin |
Add Bin button
After selecting the Use customized bins
setting, click the Add Bin button to create x|
custor% bin sizes. The New Bin Range — =l ||
dialog box opens so you can enter the The Bins tab of the Histogram dialog box

Minimum and Maximum values of the new
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bin. When finished, click OK to return to the Histogram dialog box. Continue clicking the Add
Bin button and inputting bin ranges until all of the bins have been defined.

When categorizing, the maximum value isincluded in the bin and all values greater than, but not
equal to, the minimum value are included in the bin.

Delete Bin button

Bins can be deleted by clicking the Delete Bin button. Y ou are not warned beforethe binis
removed, so use this button with caution.

Bin Range group box

The Bin Range group box shows the Minimum and Maximum value for the selected bin. To select
ahin, click on the Bin number in the bin list. To edit the range, highlight the value in either the
Minimum or Maximum field and type in a new value.

Setting Open Ended Bin Ranges

If you want a bin to include all values below a New Bin Range

particular value, enter the Maximum value and Minimum ()

check the No minimum check box. Any values [ [ ek
ual to or lower than the maximum value

o b airnumn [« =] ﬂl

register in thisbin. |25— = Ho s
If you want the bin to include al points above

aparticular value, enter the Minimum value Creating a bin for all values equal to or less than 25
and check the No maximum check box. Any

values greater than the minimum value

register in thisbin.

After entering the bin range, click OK to add the new bin to the Binstab. A no limit bin can also
be set in the Bin Range group box after the bin has been created.

A Note about Defining Bins

e Histogram bins can be defined automatically or manually in Grapher. The bin definition on
the Histogram tab is automatic. The program decides the bin size, number of bins, and the
bin labels. If you need more control over bin sizes, manually define the bins on the Bins tab.
Customized bins are especialy useful when the bins are uneven sizes. If the bins are uneven
sizes, the bins vary in width depending on the ranges set for the bins.

*  When defining bins, it isa good ideato enter the Maximum value of the previous bin into the
Minimum val ue box of the next bin. Otherwise, there are gaps in the bin range and some data
may be missed on the histogram. Remember that the maximum value isincluded in the bin,
whereas only values greater than but not equal to the minimum value areincluded. This
prevents duplication of data.
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THE PLOT LABELSTAB
Labels can be added to a histogram and configured using the options on the Plot L abelstab of the

Histogram dialog box.

Histoaram | Bins | Fits  Plot Labels | Line-Fil|

Show labels check box

Check the Show labels check box on the
Plot L abelstab of the Histogram

Position Offset

dialog box. This makes the other G =
options on this tab active.

IAbove vl
Position Offset group box iD:*ﬁet ggg n_

offsek UMY IR T

In the Position Offset group box, set the angei =
position where you want the label to :
appear. Thetop drop-down list setsthe label Formet.. |

horizontal position of the label (Left,
Center, Right) while the lower drop-
down list setsthe vertical position with
respect to the top line of the histogram
bar (Above, Center, Below).

Use the X offset and Y offset fields to ok | cancel | oy |
manually position the labels a specific
distance in the horizontal and vertical The Plot Labels tab of the Histogram dialog box

directions, respectively. These values
may be positive or negative.

The Angle field lets you rotate the values by a specific number of degrees. Positive angle values
rotate the label counter-clockwise while negative values rotate the label clockwise.

Label Format button

To change the format of the label or its font properties, click on the Label Format button. This
opensthe Plot Labels Format dialog box. See The Plot Points Label Format Dialog Box on page
154 for a detailed description of these options. Click the OK button to return to the Histogram
dialog box.
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Rose Diagrams

Like histograms, rose diagrams display 0

statistical data. Rose diagrams show the 378 ~
number of occurrences of an event that fall 315 45
within a specific angular region.

For example, the plot shown here usesaBin
size of 20 degrees, which meansit divides the
entire 360 degree circle into 20 degree dlices.

2925 87.5

The plot indicates that the largest point 270 Vol 90
density occursin the two regions between 0 9 2

340-360 degrees, and 0-20 degrees. By

viewing the radius axis, it can be seen that the 2475 125

average point density in these two regionsis

3. Inthe 40-60 degree bin, the point density

dropsto 2, asit doesin the 300-320 degree

bin. 025 167.5
180

Arose diagramwith a 20 degree bin size

225 135

CREATING A ROSE DIAGRAM

1. Select Graph | New Graph | Rose Diagram or click the rose diagram button @ onthe
toolbar.

2. Select adatafile from the Open Worksheet dialog box and click Open.
3. Inthe Rose Diagram dialog box, set the desired plot options.

e Usethe Rose Diagram tab to select the worksheet, assign which worksheet column to
plot, specify the range of datato plot and set the bin options. The options on thistab are
described in this section.

e Tochangetheline style (solid, dashed, thick, thin, etc.), change the line color, or shade
the bin areas, use the settings on the Line-Fill tab. See Line and Fill Properties on page
156.
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THE ROSE DIAGRAM TAB

Worksheet button
Use the Worksheet button to change which Fiose Diagram | Line-il|
datafileis used for the current pl ot, or any Wiorksheet-» ||E:'\Prograrn FilesGolden Software\Grapher\S ample
other plot in thisgraph. To change the Radius Ais> [Radius uis 2
worksheet, click the Worksheet button. In Angle fsis>  [Bngle Ais 1
the Select Plots dialog box, choose which v worksheet Fows——
plots you want to use the new worksheet Data : Auta
and click OK. In the Open Wor ksheet il Coun & Y
dialog box, select the new datafile and [11E data paints P Last[E =
click Open. The plot(s) are redrawn using Step =]
the new worksheet data. Y ou may need to
edit the Worksheet Columns assignments ~ Dptions
for the datato p| ot Correctly. Bir size: |5 degrees  Emar [+4-]: IU degrees

& Unidirectional LirnedFil_ |
Radius Axis and Angle Axisfields £ Bidrectional
These fields display the axes for the
current plot.

ITI Cancel |

The Rose Diagram dialog box

Worksheet Columns group box

In the Data list, select the data column that you want to plot on the rose diagram. This column
should have data in degrees, radians, or grads.

Example: To have a mark with alength of two displayed at the 45 degree mark, the value “45”
would need occur twice in the worksheet Data column.

If the first worksheet row contains header information, the header information appears next to the
column letter. For example, the data may be in Column A: Direction. The total number of data
points used in the plot is displayed beneath the Data field.

Worksheet Rows group box

Use these options to set the range of rows you want to include in the rose diagram. The default
rows are the first and last rows containing data in the worksheet. Rows that contain blanks or text
are excluded from the plot. To change the range of rows used, uncheck the Auto box next to the
First and/or Last fields and type or scroll to the row number. Place a check mark in the Auto box
to revert to the default rows.

Use the Step option to limit the number of data points shown in the plot. For example, if Sepis
set to five, every fifth data point is plotted on the graph. When Step is set to one, all data points
are plotted on the graph.
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Options group box
The Bin size specifies how large the angular sampling regionis. For example, if Bin size = 45, the
plot would be divided into eight equal sections of 45 degrees.

If Unidirectional is selected, theinformation is plotted once. Selecting Bidirectional creates a
mirror image of the data. To calculate where the datais plotted using Bidirectional, add 180
degreesto the datavalue. Therefore, if you have abin size of 45 degrees and valuesin the range
of zero to 45, thereisabin at 0-45 degrees and another mirrored at 180-225 degrees.

The Error (+/-) field plots an arc with awidth that is twice the specified error. Thisallowsthe
user to set an error bar around the data that has been plotted. Thisis especialy useful when
plotting single points with an error distribution. For example, if you put in 5 degrees for your
Error, abar that is 10 degrees wide located at the center of all of the barsis created.

Click the Line/Fill button to open the Error Line/Fill dialog box. Thisdialog box setsthe line
style and color fill for the error bar only. Refer to Line and Fill Properties on page 156.
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Ternary Diagrams

Ternary diagrams provide a way to represent rel ative percentages in a three component system.
They are frequently used in chemistry and earth sciences to illustrate rock classification schemes
and depict chemical compositions on phase diagrams.

For example, if you were analyzing the composition of a soil sample, you could use aternary
diagram to illustrate the relative percentages of three minerals found in the sample.

To plot data on aternary diagram, the sum of the three data points (X + Y + Z) in any row must
equal 100%. If the data does not sum to 100%, Grapher normalizes the data before it is plotted.
Once this relationship has been established between the data points, you need only know the
values of any two data pointsin order to determine the third.

0 1
& 02 08 L
e
T 04 0.6 %
r’e
N AR VAN 0
0.6 \ 0.4
o.sj + 0.2
1 ) 0

0 02 04 06 08 1
X AXIS

Four data points plotted on a ternary diagram.
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How TO READ A TERNARY DIAGRAM

X Axis

The X axisvaluesin aternary

diagram are read from the zero 0%

point, defined along the left side of

the triangle, to the 100% point at %

the lower right vertex. +

The sample point (+) on this VAVAVAVAVAVAN Ww"

diagram has an X value of 0.55. o 02 04 05 038 1
Therange of X valuesin aternary diagram

100%
Y Axis

TheY axisvaluesin aternary
diagram are read from the zero
point, defined along base of the
triangle, to the 100% point at the
upper vertex.

The sample point (+) on this

diagram hasaY vaue of 0.15. A A

Therange of Y valuesin a ternary diagram

0

Z AXis

The Z axisvaluesin aternary
diagram are read from the zero
point, defined at the right side of
the triangle, to the 100% point at
the lower left vertex.

| +
The sample point (+) on this 1 W
100% ! I ! [ ! [ ! [ ! [

diagram has a Z value of 0.30.

Therange of Z valuesin a ternary diagram
Note in the example above that, as reguired, the sum of the three values, X +Y + Z is 100%:
0.55 + 0.15 + 0.30 = 1.00.
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CREATING A TERNARY DIAGRAM
£

1. Select Graph | New Graph | Ternary Diagram or click the ternary diagram button J on
the toolbar.

2. Select adatafile from the Open Worksheet dialog box and click Open.
3. IntheTernary Plot dialog box, set the desired plot options.

* Usetheoptions on the Ternary tab to change the current worksheet, assign worksheet
columns to each axis, specify the range of data to plot, and assign a symbol to each data
point. The options on thistab are described below.

» Usethe options on the Plot L abelstab to show the values for each data point. Y ou can
show the X, Y, or Z value, or any combination thereof. The optionson thistab are
described below.

THE TERNARY TAB

Use the options on the Ter nary tab to change the current worksheet, assign worksheet columns to
each axis, specify the range of datato plot, and assign a symbol to each data point.

Worksheet button
The Worksheet button selects a different
worksheet for this or any other plot in this Temary | Plct Labels |

graph. To Change the worksheet, click the \Worksheet-» ||I::\F'r-:grarn FileshGolden SoftwaresGrapheriSample
Worksheet button. In the Select Plots

— Plat
dialog box, choose which plots you want =
to usg the new worksheet gnd cI)i/ck OK. [Temay Pt ] D |
Inthe Open Wor ksheet dlalog bOX, select —wiortksheet Columng ———————————— ~'workshest Bows——
the new data file and click Open. The i i § ‘;‘;mﬁrst, =
plot(s) are redrawn using the new ' =
worksheet data. You may need to editthe | "1k B | s 3:
Worksheet Columns assignments for the 2 [Cormn oL | sepfl =
datato plot correctly. ~ Syrabal

|4 data points

Plot group box il

This drop-down list shows you the active
plot. Thelist contains the names of any

other plots created in this graph that share ok | coneel |
the same worksheet.

The Delete button deletes the current
graph. Thereis not a confirmation before the graph is deleted, so use this button with care.

The Ternary Plot dialog box
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Note: If your graph contains plots that use different worksheets, you cannot switch
between them using the Plot field. Y ou must manually close the current Ter nary Plot
dialog box, and double-click on the new graph to re-open the Ternary Plot dialog box
for the other plot.

Worksheet Columns group box

These drop-down lists contain the data columns used for each variable in the current graph.
Assign the appropriate worksheet column to each axis. In the X drop-down list, select the data
column to plot along the X axis (100% at the lower right corner). IntheY drop-down list, select
the data column to plot along the Y axis (100% at the upper corner). Inthe Z drop-down list,
select the data column to plot along the Z axis (100% at the lower left corner).

If the first worksheet row contains header information, the header information appears next to the
column letter. For example, Column A: Qisdisplayed. The total humber of data points used in
the plot is displayed beneath Z field.

IMPORTANT! The three worksheet columns you assign to X, Y, and Z must be normalized so
that their sumis 1.0 or 100 (i.e. 100%). Thisisa necessary condition for ternary diagrams. Data
that is not normalized to 1 (or 100) is automatically normalized by Grapher when it is plotted
(e.g., values of 0.50, 0.75 and 0.25 plot as 0.33, 0.50 and 0.17 respectively).

Worksheet Rows group box

Use these controls to determine how many rows of data you want to include in the plot. By
default, Grapher selectsthe first and last rowsin the worksheet that contain valid data. Rows that
do not contain data (blanks or text) are excluded from the plot. To change the range of rows used,
uncheck the Auto box next to the First and/or Last boxes and type or scroll to the row number.
Check the Auto box to revert to the default rows.

Use the Step option to skip rows of datain the plot. For example, if Step is set to five, every fifth
data point is plotted on the graph. If Step is set to 1, every data point is plotted on the graph.

Symbol group box

Symbols represent the data points on the plot. Click the symbol button to open the Curve Symbol
dialog box. Inthisdialog box, you can change the Symbol Set, or to change the symbol Color or
Sze. Click OK to returnto the Ternary Plot dialog box.
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PLOT LABELSTAB
Labels can be added to the ternary diagram by using the options on the Plot L abels tab.

Show labels check box

Click on the Show labels option to activate the options on thistab. Placing acheck mark in this
check box places labels on the plot.

Position Offset group box

In the Position Offset group box, set the Temay PlotLabels |
position where you want the label to appear. ¥ Shaw Iabels
The top drop-down list sets the horizontal ~ Position Difset DOptions
position of the label (Left, Center, Right) |cBm.3r =] ¥ Irclude X valug
while the lower drop-down list sets the e 4 Include ¥ vakie

. L. ¥ Include Z value
vertical position (Above, Center, Below). R Labesl order:

i |18 - ==

Use the X offset and Y offset fields to s || kvz  H
manually position the labels a specific dingie: [0 =]
distance in the horizontal and vertical
directions, respectively. These values may Label Fomat... |
be positive or negative.
The Angle field lets you rotate the values by
a specific number of degrees. Positive angle
values rotate the label counter-clockwise
while negative values rotate the label ok | comcel

clockwise. _
The Plot Labels tab of the Ternary Plot dialog box

Label Format button

To change the format of the label or its font properties, click on the Label Format button. This
opensthe Plot Labels Format dialog box. See The Plot Points Label Format Dialog Box on page
154 for adetailed description of these options.

Options group box

The Options group box specifies which values are included as labels. The Include X value,
Include Y value, and Include Z value variables can be set independently. In the Label order drop-
down list, specify the variable order for the labels by choosing an option from the drop-down list.
If avariableis omitted (i.e. not checked in the Include value boxes), the remaining values are
adjacent to each other. Thereis not an extra space where the missing variable would be.
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NOTE: A common way to portray labels on aternary diagram is by having the labels
surrounded by parentheses. To do this, click on the Label Format button. Put aleft
parenthesis in the Prefix box and aright parenthesis in the Suffix box. Click OK on the Plot
Labels Format dialog box. Place acheck mark in front of the Include X value, Include Y
value, and Include Z value options. Set the Label order to X, Y, Z. For the data point X=55,
Y =15, Z=30, the label appears as:

(0.55, 0.15, 0.30)

To display the values on a 0 to 100 scale instead of 0 to 1, double-click on one of the axes. In
the Axis Limits group box, place a check mark in front of the O to 100 scale option. The
above label then appears as:

(55, 15, 30)

Box-Whisker Plots

Box-whisker plots are commonly used to show minimum, maximum, median, and lower and
upper quartiles for a particular X group. The caps at the end of each box indicate the extreme
values (minimum and maximum). The box is defined by the lower and upper quartiles. Theline
in the center of the box isthe median. These terms are defined as so:

Median The middle value for odd number of data points. For even
number points, it isthe mean of the middle values.

L ower The middle value between the median and the minimum data

Quartile value. Thisisrounded to the nearest whole number.

Upper The middle value between the median and the maximum data

Quartile value. Thisisrounded to the nearest whole number.

The box-whisker options let you display markers for each of the outlier samplesin your data
group. Datafor abox and whiskers plot should be in columns for each category. Inthe example
graph shown below, Test 1, Test 2, Test 3, and Test 4 are the four categories. Box plots are ideal
for making comparisons between data sets such as these.
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100 —

C D E F ]
Test 1 Test 2 Test 3 Test 4
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The worksheet shows box-whisker data. Data are plotted on a box-whisker graph.

CREATING A BOX-WHISKER PLOT

1. Select Graph | New Graph | Box-Whisker Plot or click the box-whisker button ﬂ onthe
toolbar.

Select adatafile from the Open Worksheet dialog box and click Open.
3. Inthe Box-Whisker Plot dialog box, set the desired plot options.

»  Usethe options on the Box-Whisker Plot tab to change the current worksheet or axes,
assign the range of worksheet columnsto be plotted, and specify the range of datato plot.
The options on this tab are described below.

» Tochangetheline style (solid, dashed, thick, thin, etc.), change line color, or shade the
boxes, use the settings on the Line-Fill tab. See Line and Fill Properties on page 156.
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THE BOX-WHISKER PLOT TAB

Use the options on the Box-Whisker Plot tab to change the current worksheet or axes, assign the
range of worksheet columnsto be plotted, and specify the range of datato plot.

Worksheet button

The Worksheet button lets you select a
different worksheet for this or any
other plot in thisgraph. To change the
worksheet, click the Worksheet button.
In the Select Plots dialog box, choose
which plots you want to use the new
worksheet and click OK. Inthe Open
Worksheet dialog box, select the new
datafile and click Open. The plot(s)
are redrawn using the new worksheet
data. You may need to edit the
Worksheet Columns assignments for
the data to plot correctly.

X Axis button

Thisfield shows the name of the X
axis used by the current plot.

Change Y Axis button

This field shows the name of the Y
axis used by the current plot. To
changethe Y axisused, click on the
Change Y Axis button. In the Select

Graph 9 - Box-Whisker Plot 1 [ x|

Bawwhisker Fiot | Line-Fil |

ok sheet |IE:'\golden\l.":lapher3\5amp|es'\03 cities. xlz

R |

Changs ' Asis [ A 1

—Wworksheet Columne———————————  —"Workzheet Bows

Filst:l Calumn &: Atlanta LI '?gDFirst' m
Last:l Column B: Boston x| | Last |12 3:
Step:|1 3: Step:l1 3:

— Optiohs
[ Outliers as symbals  Cap length: Dutlier
|0.2u in =  symbol

QK. I Cancel |

The Box-Whisker Plot dialog box

Plots dialog, choose which plot(s) you want to assign to a new axis and click OK. Inthe Select
Axis dialog, choose the new axisto use and click OK. The plot(s) are redrawn using the new axis

assignment.

Note: If thereisonly one axis for the type selected, you are not able to change to a new
axis. First, you need to create the axis and then use the appropriate Change Axis button.
For more information on creating new axes, please refer to Adding Additional Axesto a

Graph in Chapter 5, Axes.
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Worksheet Columns group box

In the First drop-down list, select the first data column that you want to plot. Inthe Last drop-
down list, select the final column that you want to plot. By default, all data columns between First
and Last areincluded in the plot. Each column should contain a different X category.

The Sep field determines how many of the worksheet columns are included in the plot. For
example, when Step = 1 (default), all of the data columns between First and Last are plotted.
When Step = 2, every second column is skipped.

Worksheet Rows group box

Select the range of rows to be plotted in each column. For example, if you only want to plot the
datain rows 10 to 20, uncheck the Auto boxes, set the First field to 10 and the Last field to 20.

Grapher defaultsto using the first and last rows containing data in the worksheet. Rows that do
not contain data (blanks or text) are excluded from the plot. To change the range of rows used,
uncheck the Auto box next to the First and/or Last boxes and type or scroll to the row number.
Place a check mark in the Auto box to revert to the default rows.

Use the Step option to skip rows of datain the plot. For example, if Sep is set to five, only every
fifth row of datais plotted on the graph. If Step is set to one, every row of datais plotted.

Options group box

When the Outliers as symbols check box is checked, a symbol is placed at the outlying points and
the maximum valueis recalculated. The following is how to calculate if apoint isan outlier.
First, the difference between the quartilesis called the interquartile range (IQR). Q. isthevaue
of the lower quartile (bottom of the box) and Qy is the value of the upper quartile (top of the box).
An outlier isany point that falls below Q. — 1.5*IQR or above Qu — 1.5*IQR. If thisbox is not
checked, the maximum is displayed as the upper tick instead of an outlier symbol.

The Cap length adjusts the length of the cap lines (whiskers) on either end of the lines. To display
the box plot without the whiskers, smply set the value for the Cap length to zero.

The Outlier symbol button shows the active symbol. Click this button to open the Curve Symbol
dialog box. Here, you can change the Symbol Set or edit the symbol Sze or Color.

Clipping a Plot

Setting clip limits (also called “clipping”) truncates a plot at fixed points, so that only the data
within the clip limitsis displayed.

Consider aline plot that extends from O to 50 units along the X axis. If you want to display the
datain the middle section of the plot, you could set a minimum clip limit at 20 and a maximum
clip limit at 40. Now, only the points in the range 20 to 40 would be visible on the plot. The size
and range of the plot would remain the same.
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50 —

s0 | /

30 —

20 —

0.00 100.00 200.00 300.00

Clipping examples: The bottom plot has not been clipped
at all. The middle plot has been clipped at Xmin = 50,
and the top plot has been clipped at Xmin = 100.

ABOUT CLIPPING LIMITS

Clipping always occurs at the nearest data point that isinside the clipping limit. This meansthat a
line segment is not cut at the specified limit - it is cut at the nearest data point.

2 2
1 1
0 0
-1 -1
2 -2
1 2 3 4 5 6 1 2 3 4 5 6

Clipping truncates the data to the nearest data point. The graph to the left isthe original
data set (no clipping). The graph on the right has custom clipping set to a value of X max =
5. Sincethe last data point before the clipping limit is (4, 0), the lineis truncated at X = 4.
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DIFFERENCESBETWEEN PLOT TYPES

The following lists the differences between the various plot types and the availability of clipping.
The pie chart, histogram, rose diagram, ternary diagram, and box-whisker plots do not have a
Clipping tab. To exclude data from these types of graphs, the data needs to be removed from the
worksheet.

Clipping on Bar Charts, Floating Bar Charts, and Hi-L ow-Close Plots

If clipping is used with the bar chart, floating bar chart, or with hi-low-close plots, the plot does
not truncate a bar at a specified value. If any part of the bar exceeds a clipping limit, the bar is not
plotted.

Clipping on Bubble Plots, Hi-L ow-Close Plots, Floating Bar Charts, or Bar
Charts

When clipping with bubble plots, bar charts, floating bar charts, and hi-low-close plots, two
clipping options are not available. Because these plots do not have traditional lines, thereisnot a
Missing Data group box and there is not a Draw plot to clipping limit check box.

Clipping on Function Plots
Function plots do not have a Draw plot to clipping limit check box or a Data Criteria group box.

Clipping on Polar Plots

Polar plots use R (radius) and A (angle) valuesinstead of X and Y coordinates to specify the clip
limits. Otherwise, this works the same as traditional clip settings on aline/symbol plot.

CLIPPING TAB
The clipping feature can be accessed through the Clipping tab on the following types of plots:

* Line/Symbol Plot *  Function Plot

* Step Plot * Hi-Low-Close Plot
* BubblePlot * Polar Plot

e Bar Chart * Floating Bar Chart
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Limit Plot To group box

The following clipping limits can be Line Plot  Clipping | Fits | Evror Bars | Plot Labels | Line-il |
assi gned tothe X min, Xmax. Y min r— Limit Plat Ta o — Data Criteria
! T ! alue: _

and Y max parameters, or Rmin, R % min: [Custom =] [50 I~ Use citeria
nllax, Amin, and A max on polar Xma [Costom =] [300 Criteriai.. |
plots. —

o % min: [Mane LI |30 ~ Miszing Data
* None removes the clipping and ¥ max [ore <] [P0 " Continuous plat

d|splaysall of the data. ™ Ditaw plot to clisping livit " Digcontinuous plot
L plot to chpping lirm

* Axisclipsthe plot at the current
axis limits, so no points beyond
the range of the axisare
included.

e Customletsyou clip the plot at
a specified axisvalue. When
you select this option, the Value
field becomes available so you
can enter the axis value where ok | Cancel Apply
you want the plot to be clipped.

You can truncate the plot at fixed values using the options on the
Clipping tab. Inthisdialog box, aline plot is being configured
to clip values below X=50 and above X=300.

The Draw plot to clipping limit check box determines how the rest of the graph is drawn when the
data are clipped. By placing a check here, the lines are drawn to the clipping limit asif the data
being clipped were still part of the plot. When the check mark is removed, the data outside the
clipping limit are not considered part of the data set. Therefore, the line is drawn between the
points on either side of the clipped data and the clipped point isignored.

Note: To display arangethat islarger than your data values (outside your clipping limits) on
your axes, you must first change the axis minimum and/or axis maximum by editing the axis
directly. If the axis values are set to automatic (Auto is checked), then the axis automatically
adjusts when the clipping limits are changed.
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Clipping Limits Example:

Same graph with the Y min

Graph with Clip Limits
set to None.

clip limit set to Axis. Note
that no data points below

the Y axis are included.

Data Criteria group box

Same graph with the Y min
clip limit set to Axis and the
Draw plot to clipping limit
checked. Note that the plot
goesto the Y axis and stops.

The Data Criteria options allow you to specify aNULL criteria and/or a column criteria
(described below). Place a check mark in the Use criteria box to activate the Criteria button.
Click the Criteria button open the Criteria dialog box.

NULL Criteria

A NULL criterialets you designate values that should be treated as non-values. A good example

of thiswould be to assign the value 9999 wherever there is insufficient data or a missing data

point in the worksheet.

In order to take advantage of the null data
entry, you must make sure the same null
value is used to represent missing data
points in the worksheet.

Toassignanull valueinthe Criteria
dialog box, place a check mark the Use
NULL criteria check box. Then, click the
Add button to open the Enter NUL L
Value dialog box. In thisbox, enter the
criteriain the NULL Value field. Any
value can be specified. After inputting the
value, you can click the OK button to
return to the Criteria dialog box.

V¥ Use NULL criteria V' Use column criteria
Add Add
Delete | Delete |
ak I Cancel |

Assign the value -9999 as a null value to represent

missing data.
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Column Criteria

You can aso use the Criteria dialog box to establish a column criteria. A column criteriaisa
method of including only select data pointsin a graph. For example, suppose you have just done a
dtatistical analysis of the data in a column and decided that some of the data was not recorded
properly and therefore should not be plotted. To do this, open the worksheet containing the data
and, in anew column, enter aword in every row whose data you want to include. When thisis
complete, save and close the worksheet. Then, open the Criteria dialog box. Place a check mark
in the Use column criteria check box and click the Add button. Inthe Enter Criteria Value
dialog box, enter the word in the Value field that you input into the worksheet and click OK. In
the drop-down list, select the column containing the criteria and click OK. When the graph is
plotted, only those data points with the specified criteriain the criteriacolumn are used. Thisis
especialy handy when you have the same value for good and bad data since the NULL criteria
does not work. Any word or text entry can be used for the column criteria.

Note: Both column and null data criteria can be used together in a single graph.
Missing Data group box

These options control how Grapher handles missing datain a graph, such as extra spaces between
rows. Data clipped based on the null or column entry are not included as missing data.

The Continuous plot option ignores the missing points and draws a continuous line based on the
existing points.

The Discontinuous plot option shows the missing points as blank spaces between the existing
points, resulting in a discontinuous line.

Missing Data Example:

[ L R N Pt T T
Continuous plot Discontinuous plot

For plots that contain missing data (i.e. rows without valid data), the continuous
setting automatically skips the missing points and connects the existing ones.
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Fit Curves

Fit curves are a collection of predefined mathematical functions that you can add to your graph to
compare the behavior of your plot with known functions. In addition to the predefined functions,
you can also create your own custom fit curves. Fit curves can be added to the following graph
types. line/symbol plots, step plots, polar plots, and histograms.

ADDING A PREDEFINED FIT CURVE

1. Double-click on the plot to open the Plot dialog box. On the Fitstab, click on the Available
Fits drop-down list.

Note: Thistab is only available on the following plot types:
* Histogram Plot * Polar Plot
* Line/Symbol Plot * Step Plot

2. Select the desired fit curve from the list. The available curves include:

e Linear e Polynomial

* Log e Orthogonal Polynomial
»  Exponentia »  Through Origin

*  Power *  Running Average

*  Spline Smoothing *  Weighted Average

Note: On a Histogram, there is only one fit curve available, the Normal Distribution
(Gaussian) fit.

Click the Add button. The selected curveislisted in the Display Following Fits box.

4. If desired, repeat steps 2 and 3 to add additional fit curvesto the graph. The equations for
each of the predefined fit curves are listed on page 143.
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ADDING A CusTOM FIT CURVE
1.

On the Fits tab of the Plot dialog

] - Define Fit Equation
box, click on the Define button. —Fit
The Define Fit Equation dialog box Hame: fépa Furction
opens. Equation: | V=a+b#<]+c {powl<, 2])+d"(pow(, 3] Furction |
2. Enter aname for thisnew functionin  Paramater List
the Name field. Parameter: - Initial alue——
3. Inthe Equation field, complete the | E fo
equation intheform*“Y =" to gy |d [ ange
congtruct the desired function. Auto Add i
For example, afourth degree Magimum:
polynomial fit of the form: Rename | Remove | |
Y =a+aX+a,X?+aX®
1] Lancel |
would be entered in the Equation
field as: Defining a custom fit equation
Y=a+(b*X) +c* (pow( X, 2)) +d* (pow X, 3))
To add a predefined mathematical function (Cosine, Log10, etc.) to the equation, click the
Function button and select it from the Functions dialog box. A description of these functions
can be found in Appendix A, Mathematical Functions.
Note: The* symbol is not used to show exponentsin Grapher. The pow function, accessed
from the Function button, is used instead. Always use an operator between each element For
example, multiplication is shown by an asterisk *.
4. Inthe Parameter field, enter the name of any variables you are using in the equation.
* Toadd all variables automatically, click on the Auto Add Parameters button. Thisisthe
preferred way to add variables.
* Tomanualy add avariable, enter the variable name in the Parameter field and click Add.
If you are adding a parameter after editing an equation, choose this method to add the
new variable.
Note: To rename a parameter, type a new parameter name in the Parameter box, select the
parameter from the list, and click the Rename button. Make sure that you change the variable
in the equation, as well.
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5. Set the range for each variable by &0 —
selecting it in the Parameter List
window and entering the Initial Value,
Range Minimum, and Maximum. These = —
values are optional. A fit can be
calculated without entering the Initial
Value, Range Minimum or Maximum. 50 —

6. Click OK to close the Define Fit 1
Equation dialog box.

7. Click on the Add button on the Fits tab
to add the custom fit to the Display
Following Fitslist. The new function a0
is added to the Available Fits list with o
the other predefined functions.

Afit curve (dashed line) added to a traditional line
plot (one that connects all pointsin the data file).

ADDING FIT CURVESTO POLAR GRAPHS

All fitsthat can be added to aline/symbol plot can also be added to a polar plot, but you must
account for the polar coordinates. Inapolar plot’sfit equation, the X value is replaced with the
Angle value, and the Y value is replaced with the Radius value. Therefore, the linear equation for
aline/symbol plot (Y=B*X+A) iswritten as Radius = B*(Angle) + A in polar coordinates.

THEFITSTAB
Fit curves are added to a graph using the options on the Fits tab.

Auvailable Fits group box

This drop-down list contains the ten predefined Available Fits and any customized fits that have
been defined. To add afit to the plot, select it from the drop-down list and click the Add button.

The Define button opens the Define Fit Equation dialog box, where you can create your own fit
equation.

Clicking the Edit button allows you to edit the selected custom equation in the Available Fits list.
Predefined equations cannot be edited.

Clicking the Copy button creates a copy of the selected custom equation in the Available Fitslist.
Predefined equations cannot be copied. The copy of the equation is prefixed with the words
“Copy of.” Thisisaconvenient way to create variations of the same custom equation.
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Clicking the Remove button del etes the selected custom equation in the Available Fitslist. You
are not prompted to confirm this action, so use this button with caution. Predefined equations
cannot be removed.

Display Following Fits group box

Thisisalist of all the fit curves d|q)| ayed Line F'Iotl Clipping  Fits | Errar Barsl Plat Labelsl Line-FiIIl

for the current plot. To accessthe pdbl
following buttons, select acurvein the |Linear. ¥ =B " + & B
list. Define... I Edit,. | Eapy | Femave |

. — Digplay Following Fit
Clicking the Delete button removes the . | Eaaton |
selected fit curve from the Display
Following Fitslist and from the plot itself.
The Replace button replaces the equation :
selected in the Display Following Fits list B [ eperten
with the equation that is selected in the Statistics: | Selected fitl &l fits above Copy to: ~ Clipboard | Feport I
Available Fitslist. The Name of the fit =]
curve is not replaced, just the equation.
Therefore, you can have a name of Fit 1: -
Linear with an equation for the L] _»|_I
exponential equation. Y ou can rename

oK | Cancel | Apply |

thefit in the Object Manager.

Fit curves can be added and created on the Fits tab.
To replace the equation, select afit from
the Available Fits group box and afit from the Display Following Fits list and then click the
Replace button.

Clicking on the Properties button alows you to edit the physical properties of the selected fit
curveinthe Display Following Fitsbox. A Fit dialog box opens with aFit Propertiestab and a
Line-Fill tab. Here, you can customize the fit curve by setting clipping limits, minimum and
maximum values, symbols, number of data points, line properties, line colors, and other
properties. For more information, refer to The Fit Dialog Box on page 147.

Statistics group box

Clicking the Selected fit button generates a statistics report for the selected fit curve in the Display
Following Fitsbox. The report displaysin the Satistics box. The equation is given along with
the average X and Y values, and the number of data points used. In addition, the residual sum of
squares, the regression sum of squares, the coefficient of determination (R squared), and the
residual mean square are calculated and displayed. The Spline smoothing, Running average, and
Weighted average fits do not have statistics associated with them.

An example of a statistics report is shown here:
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Fit Results

Fit 1: Linear

Equation Y = 0.102835904 * X + 15.65412164
Number of data points used = 20

Average X = 62.9

Average Y = 22.1225

Resi dual sum of squares = 1209. 93

Regr essi on sum of squares = 1811. 07

Coef of determ nation, R-squared = 0.599493
Resi dual mean square, signma-hat-sq'd = 67.2186

Clicking the All fits above button generates a statistics report for al of the fit curveslisted in the
Display Following Fits box.

Copy to group

Clicking the Clipboard button copies the report displayed in the Statistics window to the Windows
clipboard so it can be pasted into another document or into the plot window. Clicking the Report
button opens the statistics report in a separate window where it can be saved to a[.TXT] fileor to
an[.RTF] file.

PREDEFINED FIT CURVE EQUATIONS
The following list shows the equations for each of the predefined fit curves.
Linear fit displays a straight-line fit through the data.

Y =bX +a
Log fit displays alog fit through the data.
Y =b(InX)+a

Exponential fit displays an exponential fit through the data.
InY =bX +a or Y = ae™

Power fit displays a power fit through the data.
InY =b(InX)+aor Y =ax®

Spline smoothing produces a uniform curve that passes through all the data points. Spline fits do
not extrapolate beyond the maximum or minimum data val ues displayed for the curve. An
equation is not given for Spline smoothing.
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Polynomial fit displays a curve based on the equation below. The polynomia degree can be set
from 0 to 10 on the Fit Propertiestab.

Y=a,+a X' +a,X*+.+a X"

Orthogonal Polynomial regression is an alternate method for calculating a polynomial regression.
The orthogonal polynomial regression equation has been converted to normal polynomial form, so
Y can be calculated from a given X with the equation given in the statistics results. Alternatively,
Y can be calculated from a given X using the orthogonal factors. For detailed information on
orthogonal polynomial regression, please refer to the online help system.

Through origin forces the linear best-fit line through the origin (0,0). The b value hereis not the
same b value given in the Linear fit.

Y =bX

Running average fits are generated by taking the average of data within a specified range on either
side of agiven point. The number of data points on either side is determined by setting the
Window width in the Fit dialog box. The Running average is truncated short of the data limits by
afactor of (Window width - 1)/2 so the fit does not extend to the limits of the plotted data curve,
and therefore it cannot extrapolate beyond the data.

Weighted average is similar to Running average. Instead of averaging the pointsin the Window
width equally, aweight is provided for each of the data points within the window. InaRunning
averagefit, al of the weightsare 1. Therefore, the weighted average fit provides the same fit as
the Running average fit if al of the weights (as set on the Weights dialog box) are 1. Usually, the
weights are set so that points further away have less weight than points closer to the point, or so
weights on one side of the fit point being created have more weight than points on the other side.

FIT STATISTICS
Most fit statistics include the following information:

*  Equation Name. The eguation name appears in the Display Following Fits section of the Fits
tab. The equation name can be changed through the Object M anager by selecting the fit
curve and clicking on the ID button or by right-clicking on the selected fit in the plot window
and then choosing Object ID from the menu.

« Fitequation. If afit hasan equation (al fits except Spline smoothing, Running average, and
Weighted average have eguations), the equation is displayed in the fit statistics.

« Alternate equation. Alternate equations are provided for power and exponential fitsonly.

¢ Number of data points used. This section displays the number of data points used in the fit
calculation.
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» Average X. Thisisdisplayed for most fits, though some fits display the average natural log of
X (InX).

* AverageY. Thisisdisplayed for most fits, though some fits display the average natural log of
Y (InY).

* Residual sumof squares. The Residual sum of squares (SSe) is the sum of the squares of all
theresidual values. A residua isthe difference between thefit Y value and the actual Y data
value at any given X value.

* Regression sumof squares. The Regression sum of squares (SSr) is the sum of sguares of the
difference between the average of all Y values and thefit Y values at each X location where a
data point occurs.

*  Coefficient of determination, R-squared. This shows how well the data are explained by the
best-fit line.

(2= S
SSe+ S
» Residual mean square, sigma-hat-sg’ d.
s2 . S5
n-2

where:
N =the number of Y vaues for the curve on which the fit is based
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Sandard Deviation. Thisisonly calculated for the normal distribution fit. The normal
distribution (Gaussian) fit is only an option for the histogram plot. The standard deviation of
asampleisthe square root of the variance of the sample.

Sample Standard Deviation

s= o 3l -

i=1

where:

X = sample mean

N = the number of data values (for a sample)
X; = thei-th data value

Coefficients for each fit are displayed in the fit equation and displayed in a separate section in
the statistics resullts.

Orthogonal Polynomial Factorsinclude X Shift, Y Shift, B[n], Alpha[n], and Beta[n]. Please
see Orthogonal Polynomial Regression in the online help system for more details on the use
of these factors.
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Fit 2- Linear [Linear, ¥ = B * X + 4] THE FIT DIALOG BOX
Fit Properies.| Line-Fil | When adding afit curve to a plot, you can
‘Ef‘gi’t‘iiim — P ‘F—r:;“f;cy_ edit the physical and display properties of
PR e [P reanen seinguinteoiply
: [ er = Awiz Clipping — . . .

R - L Properties button. This opensthe Fit
v i First : I'I IV ¥ roin . . R

: ' ¥ ma dialog box. Usethe Fit Propertiestab to

r L e ||| SBfit attributes for the selected fit.

it 2
Maux: BBD . EEE _
' Options group box
Statistics: | Coppte: _Cetesd | Feoct ||| The Options group box has options

~l|| availablefor select fit curves. The spline
smoothing fit has a Spline tension factor
_|;| associated with it. Thisallows you to

2 control the amount of smoothing
available. Tension factorsrange from 1
[ ok ] cece || t050. The higher the tension factor, the

straighter the line between the data
The Fit dialog box points.

K|

The polynomial and orthogonal polynomial fits have a Polynomial degree option. The

Polynomial degree can be set from 0to 10. A polynomial degree of zero isthe average Y value,
degree oneisalinear fit, degree two is a quadratic fit, degree threeis a cubic fit, and degree four is
aquartic fit.

The running average and weighted running average have a Window width option. The Window
width isan odd number between 3 and 1001 that controls the range of data. The default window
width of five averages the data point, the two val ues above the data point, and the two values
below the data point. An average of al five valuesis plotted as part of the fit line. Thefitisaline
connecting the average points. With the weighted running average, there is also a Weights button.
Click this button to open the Weights dialog box where different weights can be assigned to each
point.

Dptions Options Options

S pline tersion factor: Palyromial degree: Mdindon width:

Im 3: 2 2 IE 3: Wieights |
Set the Spline tension factor Set the Polynomial degree Set the Window width
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Datato Fit group box

This option sets the range of X valuesin the fit curve. When the Use curve limits check box is
marked, the fit is limited to the range set in the Limit Plot To group box on the Clipping tab of the
Plot dialog box. To set new limits, uncheck the Use curve limits check box and enter the new
minimum X and maximum X limitsinto the Min X and Max X boxes.

Plot I nterval group box
These options control the displayed fit limits and the number of points along the fit curve.

»  Fitted data limits uses the limitsin the Data to Fit group box.
»  Axislimits extends the fit to the entire axis range.

*  Other lets you customize the limits of thefit. If the custom fit rangeis greater than the axis
limits, the axis range changes to match the customized limits. The Running average,
Weighted average, and Spline smoothing fit do not extrapolate the fit beyond the data.

The Number of points sets the number of data points used to create the fit curve. A higher number
of points result in a smoother fit. The Number of points cannot be set for the Running average or
Weighted average fits.

An Orthogonal Polynomial Curve shown with the Number of Points = 200 (left) and the
Number of Points = 4 (right).

Symbol group box

The Frequency field indicates how many points on the fit curve are assigned symbols. For
example:

Frequency = 0 meansthat no symbols are drawn. Thisisthe default behavior.
Frequency = 1 shows every point with a symbol.

Frequency = 2 shows every other point with a symbol.
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The active symbol displays as an icon button to the right of the Frequency field. To change the
symbol, click on this button to open the Plot Symbol dialog box. Specify the desired Symbol Set,
Color, and Sze and click OK to return to the Fit dialog box.

Y Axis Clipping group box

Usethesefieldsto clip thefit curve at the Y axislimits. TheY axis clipping ison by default. To
show parts of the curve outside the axis limits, uncheck the Y min and/or Y max boxes.

Equation button

Clicking on the Equation button opens the Select Fit dialog box so you can completely change the
selected fit equation. Custom fits have an Edit Equation button to edit the sel ected fit.

Statistics button
Click the Satistics button to view statistics for the fit.

Copy to group
Clicking the Clipboard button copies the report displayed in the Statistics window to the Windows
clipboard so it can be pasted into another document or into the plot window. Clicking the Report

button opens the statistics report in a separate window where it can be saved to a[.TXT] fileor to
an [.RTF] file.

Changing Line Properties of the Fit Curve

Use the options on the Line-Fill tab to change the Syle, Color, and Width of the fit line or to add a
fill pattern to thefit curve. See Line and Fill Properties on page 156 for detailed descriptions of
these options.
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Plot Labels

Labels let you show worksheet
dataright on the graph, so you
can display exact data values or
other supporting information.

The labels can display the values
from either axis, or it can show
the data from some other column
in the worksheet.

Labels can also be customized to
appear in specific locations and
can use avariety of formats,
fonts, and colors to optimize the
look and feel of the graph.

Point labels showing the Y data value.

THE PLOT LABELS TAB

Line Flot | Clipping | Fits | Enor Bars  Plat Labels | Line-Fil |
] i3

Plot |abels are configured using the
options on the Plot L abelstab.

—Worksheet Columns

— Position Offset

=1 | | [ column: &
Show labels check box Conte = S
Check this box to enable the labels  Corto =l Labelstaken fiom
feature and al of its options. * offset: [0.00in = JEalumn C: Site | -

Y offset: (00010 =5 ¥ Labels are in ¥ column

Position Offset group box Angle: |0 = —Workshest Rows
These fields set the position of the Step factor[T =]
label with respect to each data point. LabelFomat.. | | (Fous ussd 21013
These settings are applied to all

points.

The top drop-down list setsthe
horizontal position (Left, Center,
Right, Alternate left-right).

The bottom drop-down list sets the Ok ] camcal | ooy
vertical position (Above, Center,
Below, Alternate top-bottom).

The X offset field | ets you fine tune the horizontal position of the labels.

Use the Plot Labels tab to set label properties.
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The Y offset field lets you fine tune the vertical position of the labels.

To rotate the labels, specify arotation angle in degreesin the Angle field. Positive numbers cause
counter-clockwise rotation.

Label Format button

Clicking the Label Format button opens the Plot Points L abel For mat dialog box where you can
customize the format and text properties of the label. See The Plot Points Label Format Dialog
Box on page 154.

Worksheet Columns group box

Use thisfield to select the data column you want to use for the labels.

The Labels taken from drop-down list shows all of the columnsin the active worksheet. The
column you select from thislist is used as the source for the labels. Y ou must remove the check
mark in the Labelsarein Y column check box to enable the Labels taken fromfield. When there

isacheck mark in the Labels arein Y column check box, the column assigned to the Y axisis
used as the label source.

Above the Labels taken from drop-down list is the current plot designations. This shows which
worksheet column is assigned to the axes for the current plot.

Worksheet Rows group box

Use the Step factor field to indicate the frequency of labels on the plot. Select how many of the
points you want labeled by selecting an appropriate value from thisfield. For example, When Step
factor = 1, every point islabeled. When Step factor = 2, every second point is labeled.

ADDING PLOT LABELSTO A GRAPH

1. Openthe Plot dialog box for the plot you want to edit by double-clicking on the plot or
selecting the plot from the Object Manager.

Click on the Plot Labelstab.
Place a check mark in the Show labels check box.

In the Worksheet Columns box, select the data column that you want to display as labels. This
box is not present for afunction plot, hi-low-close plot, or aternary diagram.

By default, the Labelsarein Y column check box is selected. To use adifferent column for
the labels, remove the check mark in this box and choose the desired column from the Labels
taken from drop-down list.

Grapher 151



Chapter 4: Creating Graphs

5. Inthe Worksheet Rows box, select the frequency for labeling by selecting an appropriate value
from the Sep factor field. For example, When Step factor = 1, every point islabeled. When
Sep factor = 2, every second point is labeled.

6. Inthe Position Offset box, choose the location where you want the label to display with
respect to its data point.

7. To change the numeric format, text size, font, and color of the labels, click the Label Format
button and make the desired settingsin the Plot Points Label Format dialog box. Click OK
to close this dialog box and return to the Plot dialog box.

8. Click the Apply button to see how the labels look on the plot. Make any desired adjustments
and click Apply again until the labels are positioned as you desire.

9. Click OK to closethe Plot dialog box.
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ADDING A SECOND SET OF LABELSTOA PLOT

Although Grapher can only show one set of labels per plot, you can simulate a second set of
labels by adding an identical duplicate plot. Assign aninvisible line style the second set of |abels
to this“invisible” plot. This procedureis outlined below. This procedure does not work with a
function plot, hi-low-close plot, or ternary diagram. A second plot needs to be added using the
Graph | Add to Graph | Plot command for these graph types. After adding the second plot,
follow steps 3 through 7 below. Step 3 can be ignored for aternary diagram.

1. Openthe Plot dialog box for the plot to which you want to add a second label.

2. Click the New button to add a new plot, and then choose the Worksheet Columns to match the
origina plot. The two plots should overlap exactly.

Make sure the new plot is displayed in the Plot field before continuing.

Click on the Line-Fill tab or the Line Propertiestab.

In the Line Properties group box, select an invisible line from the Style drop-down list.
Click on the Plot L abels tab.

Add labelsto theinvisibleline. Make sure that the label location is not the same as that used
by the first label. Refer to Adding Plot Labels to a Graph on page 151.

7. After you have positioned the second set of labels, click OK to close the Plot dialog box.

o 0 A~ ®

MOVING LABELSON A PLOT e ~ |

After your labels are displayed on the plot [ _
. . {Usze the following keps to move labels:
window, you may notice that some [abels {T ab,5hift+T ab - cyucle label selection

overlap. To move these labels, select the row Keys - move label

plot and choose Graph | Move Plot Labels. | |Spacebar - reset label to default position
A dialog box opens that provides directions [Ezcape - end move label mode

about how to move labels. ;

After clicking on the OK button, the dialog
box closes and allows the user to move each
label individually. Thefirst label to be
positioned isthe first row in the worksheet. The Move Labels dialog box
Y ou then progress through each row in the

worksheet until al labels have been repositioned.

To move the label, press the ARROW keys. The right ARROW key moves the |abel to theright.
The left ARROW key movesthe label to the left. The up ARROW key movesthe label up. The
down ARROW key moves the label down. After positioning the first label, pressthe TAB key to

[ Donat show this message again
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move to the next label. To skip alabel, pressthe TAB key without pressing the ARROW keys.
To place the label initsoriginal position, pressthe SPACEBAR. To end the move labels mode,
pressthe ESC key.

10
8.5
6.15
3.65
2.45
0.7
Labels positioned before using The Move Plot Label command
the Move Plot Labels command. makes all labelsvisible.

The Plot Points Label Format Dialog Box

Thisdialog box is used to customize the numeric format and font properties of data labels. It has
two tabs. On the For mat tab, set the numeric, active, and character formats and the prefix and
suffix for the labels.

Plot Points Label Format [ x|

Formnat I Test Properties I

Numeric Format group box
There are four numeric format optionsin

— Mumeric Format————————— ~ Active Formats

the Numeric Format group box. © Automatic  Digits after decimal | | & path character and numeric
Automatic displays numbers as fixed or € General POtz =]  Only character
exponentld . « EIHBEE [ Thousands = Only numeric

. . " Exponential [~ Superscripted
General displays numbers as fixed or Sample: ddd [ G e
exponential, depending on the value set in I™ ésbbreviate character stiings
the Total di gltS field. Exampl e If the Erefix Sl tan chars: IE
Numeric Format is set to General with |

two Total digits, the number 1998 shows
as 1.9e+003 (exponentia). If the Total
digits are set to six, the number 1998

shows as 1998.00 (fixed).

Fixed displays numbersasd.ddd. The

number to the left of the decimal can vary. ok | cancel |
The number to the right of the decimal is

set in the Digits after decimal point box. Configuring the format used to display numeric labels.
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Example: If the Numeric Format is set to Fixed with three Digits after the decimal point, the
number 1998 shows as 1998.000.

Exponential displays numbers as d.ddde+ddd. The number to the right of the decimal is set in the
Digits after decimal point field. Example: If the numeric format is set to Exponential with two
Digits after the decimal point, the number 1998 shows as 1.99e+003.

Superscripted is activated when Exponential is selected. When checked, the number 1998
displays as 1.998x10° if three digits are selected in the Digits after decimal point field.

If the Thousands check box is checked, a comma appears after every three digitsto the left of the
decimal point. With an Automatic format and the Thousands checked, the number 1998 would
appear as 1,998.

Prefix and Suffix fields

Use these fields to enter numbers or letters that precede or follow the labels. For example, if you
want to place adollar signin front of every label value, type $ in the Prefix field. Toinclude the
letters “1bs.” after every label, type Ibs. in the Suffix field.

Active Formats group box
The optionsin the Active Formats box control the type of labels displayed.

»  Both character and numeric displays labels with both text and numbers.
*  Only character showstext labels only.
e Only numeric shows numeric labels only.

Example: If the label for one point is “Well #2” and for another point is“2” and Both character
and numeric is selected, both labels are displayed. If Only character is selected, the numeric
label, 2, isnot displayed. If Only numeric is selected, the text label, Well #2, is not displayed.

Character Format group box

If the labels are character strings, the length of the character string can be limited to a fixed
number of characters. Place a check mark in the Abbreviate character strings check box to limit
the number of characters that appear in the label. Set the number of maximum charactersin the
labelsin the Max charsfield.

Example: In the previous example, the Well #2 label is a character string label. If the Abbreviate
character strings check box has a check mark iniit, thislabel istruncated. If the Max charsis set
to 4, the string is truncated as Well. |f the Max charsis set to 2, the label appears asWe. If the
Max charsisavalue greater than 7, all of the charactersin the label appear.
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Use the options on the Text Propertiestab to change the font Face, Syle, Color, and Points size
of the label text.

Plot Points Label Format
Face drop-down list

Click the down arrow next to the

Format  Text Properties |

tE t0 sdlect th Face Paints
current Face to select the EER - [z =
typeface you want to use for the e
labels. :

[T Bold [T Stikethrough
[ ltaic [ Undedine

Points drop-down list
In the Points drop-down list - Llor Sample
specify the desired point size. mm-| Some sample text

Style group box
Apply Bold, Italic,

Strikethreugh, or Underline
stylesto the label text by

checking the appropriate check
boxesin the Style group box. ok | Coneel

Color group box The Text Propertiestab

Click the down arrow next to the

current color to open the color palette. Select the desired color from the palette, or click the
Custom button at the bottom of the palette box to create custom colors.

Sample group box
This box demonstrates what the text looks like using the current text property settings.

Lineand Fill Properties

Theline and fill options let you customize the appearance of lines, bars, and related objects used
to represent data on aplot. For lines, you can change their Syle, Width, Color, and End Styles.

Y ou can create a color fill under the plot, in a closed shape (bubbles, bars, and pie charts) or under
afit curve. Thefill Pattern (solid, crosshatch), the Foreground, and the Background colors can be
changed. In addition, the Direction/Cutoff can be set.

Setting line and fill propertiesis as simple as selecting the desired options from the Line-Fill tab
onthe Plot dialog box. The Sample fields on this dialog box show you how the current settings
look when applied to your plot.
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THE LINE-FILL TAB

Depending on the type of plot you are creating, thefill properties may not be available. Because
of this, some dialog boxes have aLine Propertiestab, while others have a Line-Fill tab.

LineProperties

Line Properties group box
When setti ng line properties, Line F'Ic-tl Clippingl Fitz | ErrolBarsI Plot Labels  Line-Fill I
refer to the Sample box to see a —Line Properties——— ~Fill Properties———————
preview of how the line looks Syle: | Fatem: __None |
with the current properties. Bl _,| e _,|
The Style drop-down list shows Width: |u.uu in =] || T Backaround! |:|v|
the current line style. Click the =
Scale Factor. |1 =]
Style button to open the line o
style palette. Click onaline - Sample————————— ~Sample

styleto apply it to your line. If
you want to create a new line

gyl €, click the Custom button. —End Stwles————— ~ Direction/Cutoff
. Start Scal 0

The Color drop-down list [one = = @ Down

; - C Up
shows the current line color. End
Click the arrow to the right of [Nore =] a0 ¥ futo
the line color to open the color
palette. Click on anew color to [ ok | cancel | app

select it. Create new colors by
clicking the Custom button at
the bottom of the pal ette box.

Set line and fill properties on the Line-Fill tab.

Change the line Width by typing a new number into the edit box or by scrolling to a new number
using the arrow buttons to the right of the box. The line width can be 0.00 to 0.50 inches or 0.00
to 1.27 cmwide. A width of 0.00 isone pixel wide. Select the Invisible line style from the Style
drop-down list if you do not want to display aline.

End Styles group box

Use these options to place arrowheads on the ends of lines. The Sart styleis placed at the first
vertex of theline. The End styleis placed at the last vertex. The Scale determines the size of the
arrowhead.
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Fill Properties

When setting fill properties, refer to the Sample box on the right side of the dialog box to see a
preview of how an arealooks with the current properties.

Fill Properties group box

The Pattern defaults to None for most plots, indicating that there is no fill under the curve or in the
bars. Change thefill pattern by clicking on the down arrow to open the fill palette, and then click
on a pattern to select it. To create anew pattern, click the Custom button at the bottom of the
palette.

When applying a pattern, the Foreground color is the color of the pattern lines or pixels. The
Foreground color is the color of the pattern (bitmap or solid fill color). The Background color is
the color behind the pattern. To change to anew color, select it from the appropriate color palette
by clicking the down arrow and clicking a different color box. To create a new color, click the
Custom button at the bottom of the palette. With Vector and Stock pattern styles, the fill pattern
can be transparent or opague. A transparent fill has no Background color. To make the style
transparent, remove the check mark in the check box in front of the Background color box. The
Background color isthen ignored.

The Scale Factor is used on vector fill patterns to make the pattern easier to see on paper and on
the screen. Changing the value to 2 makes the pattern twice aslarge aswhen it issetto 1. The
smaller the number you enter here, the tighter (smaller) the pattern is. This value must be between
0.1 and 10.

Direction/Cutoff group box

These options control how afill isapplied to acurve. For example, it can be applied above the
curve, below the curve, or in some partial way.

Selecting Down fills the area under the curve to the minimum Y axis value.

Selecting Up fills the area above the curve to the maximum Y axis value.

If the check mark is removed from the Auto field, a value can be typed in the box. Thefill then
goes up or down to thisvalue. For instance, if you have selected Up and unchecked Auto and
input the value 20, the fill goes above the curveto the Y axisvalue of 20. Any area above the
curvethat is greater than the Y axisvalue of 20 is not filled.
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AXES

This chapter shows you how to modify the attributes of a graph’s axes, including tick spacing,
label format, and axis scale.

The Axis Dialog Box

AXxis properties are edited through an Axis dialog box, which can be accessed in any one of the
following ways:

»  Double-click on the axis you want to edit.

* Right-click on the axis you are editing and choose Properties from the menu.

»  Select the axis then choose Edit | Properties.

»  Openthe Object Manager (Edit | Object M anager), select one of the Axis objects, and click
the Properties button.

For orthogonal coordinate systems, the axes are named X Axis, Y Axis, and Z Axis (if applicable).
For polar coordinates, the axes are named Radius Axis and Angle Axis.

The Axis dialog box has four tabs where you set the various axis properties Axis, Tick Marks,
Tick Labels, and Line Properties. The sections that follow describe each of these tabsin detail.
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Graph 1 - Axis 1 [ x|

Aixis | Tick Marks | Tick Labels | Line Properties |

IY Az 1 LI Mew | [Delete |
Scal — Az Limnits
o L|ru—-:r D ata mine 0.7
— Length & Starting Position Data max; 10.8
Length: IE 00in 3 o Auto
% [150n =] s i [ 2 The Y Axis dialog box
Pz ma; |1 2 v allows you to set
e |2 50 in 3 . .
i properties of the Y axis.
Position... | The X axisand Y axis

~Title dialogsare similar.

* Automatic anfsetID oin =
 Relative Ynffsetlm
Editar... | Anglel 3 Grid Lines... |

0k I Cancel | Lpply |

AxisTab

The Axis tab (shown above) contains options to adjust the axis scale, length, starting position,
title, limits, and grid lines.

Axis group box

This drop-down list shows the name of the axis you are editing. |f you want to edit a different axis
in this graph, you can select it from thislist. Thetitle bar on the Axis dialog box shows which
axisisactive.

To add anew axis to the graph, click the New button and fill out the Position Axis dialog box to
configure and place the location of the new axis. See the Position button on page 162 for details
about positioning an axis. Each new axisisassigned a default sequential name. For example, if
you created two additional X axes, they would be named: X Axis 2 and X Axis 3, respectively.

Y ou can delete an axis that you have created by selecting the axis in the drop-down list and
clicking the Delete button. Y ou cannot delete axes that a plot is using.
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Scale drop-down list
This drop-down list lets you set the axis scale to Linear, Log (base 10), or Probability.

Linear axes default to arange that coversall of the data. Tick marks are spaced so that the
tick mark labels do not overlap.

r
0 100 200 300 400

A linear X axis ranging from 0 to 400.

Log (base 10) axes should not contain values equal to or less than zero in the data column
defined for thisaxis. If such values are present, the plot only displays those values greater
than zero. A warning message is displayed after selecting Log (base 10) if your data does
have values |ess than zero.

1 10 100 1000
Alog (base 10) X axis ranging from 0 to 1000.

Probability axislistings come in two varieties. The difference between Probability and
Probability (% Labels) are how the labels are displayed. The probability data must be
percentages, though the axes can be displayed with percent or proportion labels. When using
probability axes, negative data val ues are excluded from the plot. The minimum value for
probability axesis 1E-5 (or 0.001%). The maximum value for probability axesis 0.99999 (or
99.999%)

0.01 0.1 0.4 0.7 1 10 40 70
A probability X axis ranging from0.01to 0.7. A probability (% Labels) X axisranging
from 1 to 70.

Length & Starting Position group box
These options control the axis position on the page and the axis length.

To change the length of the axis, enter a new number into the Length edit box. When creating a
new graph, the axis length defaults to six inches.

Set the horizontal (X) and vertica (Y) starting positions of the axes by typing new numbersinto
the X and Y edit boxes. The starting position for the Y axis refersto the bottom of the axis, and
the starting position for the X axis refers to the left of the axis.
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The position boxes measure the horizontal position from the left edge of the page, and the vertical
position from the bottom of the page in page units (inches or centimeters).

Position button

Click the Position button in the Length & Starting Position group box to position the axis relative
to other axes, to place the axis according to data values, or to manually position the axis.

If Manual positioning is selected, set the starting position of the axisin page units (inches or
centimeters) in the X and Y boxes.

Positioning a Y Axis

If aY axisisselected or added, the default position options are either to place the Y axis At the left
of or At theright of an X axis. If theY axisisto be placed at the top of or at the bottom of another
Y axis, select aY axisfrom the drop-down list at the bottom of the Position Axis dialog box. If a
Y axisis selected from the drop-down list, the options change to At the top of and At the bottom of
the selected Y axis.

Positioning an X Axis Position X Axis 1

If an X axisis selected or added, the default | — o]

L. . i = Manual positioning &
position options are either to place the X v.Zen o
axis At the top of or At the bottomof a'Y - . ﬂl
F arve:

axis. If the X axisisto be placed to the left € 4 the bottom of.

of or to theright of another X axis, then € At data value of . [00 & Both, '

select an X axis from the list at the bottom [ = (‘: ﬁg::y

of the Position Axis dialog box. If an X ’

axisis selected from the drop-down list, the

options change to At the right of and At the The Position X Axis dialog box |ets you set the
left of the selected X axis. relative position of an X axis.

Positioning an Axis at a Specific Location

To place the axis at a specific data location on another axis, select the At data value of option.
Select an axis from the drop-down list at the bottom of the Position Axis dialog box, and then
enter the data value into the edit box.

Axes can be placed by moving the axis vertically, horizontally, or both. Select Both X, Y to move
an axisin both directions. Select X Only to only move the axis horizontally. Select Y Only to only
move the axis vertically. By using these controls, the axis can be moved with respect to different
axes.

Special Optionsfor Duplicate Axes

If you encounter the Position Axis dialog as part of adding a duplicate axis (Graph | Add to
Graph | Duplicate Axis), the dialog box contains some additional options:
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»  Check the Flip tick marks and labels box to place ¥ Flip tick marks and labels
the tick marks and labels opposite of the original B el el s
tick marks and labels. ™ Disable labels

e Check the Disable tick marks box to remove tick When adding a duplicate axis, these options
marks from the duplicate axis. areincluded on the Position Axis dialog

e Check the Disable labels box to remove the labels box.

from the duplicate axis.

Axis Position Example:

A graph can be precisely sized and repositioned by changing the axis lengths and starting
positions. The example below shows the transition from the original graph where both axes are
6.00 inches long to the final graph where both axes are three incheslong. Thefinal graph also
shows the axes beginning one inch from the left and bottom edges of the page.

The original graph: After changes to both axes:
X axislength = 6.00" X axislength = 3.00"
Y axis length = 6.00" Y axis length = 3.00"
X axis starting position: X axis starting position:
X: 1.50",Y: 2.50” X:1.00",Y: 1.00"
Y axis starting position: Y axis starting position:
X: 1.50",Y: 2.50” X:1.00",Y: 1.00"”

To make changes such asthisto apair of axes, double-click on an axisto open its Axisdialog
box. Set the Length to 3.0 inches. In the Length & Starting Position group box, set the X, and Y
valuesto 1.0 inch. To make changes to the other axis, select it from the drop-down list at the top
of the Axis dialog box and enter the desired settings in the Length & Starting Position group box
as described above.
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Axis Limits group box

Use these options to expand or condense the axis
range. If an axisrange is shortened, the data are
displayed outside the graph unless clip limits are
used. For more information on clipping plots, refer
to Clipping a Plot on page 133.

By changing the value on the Clipping tab in the
Plot dialog box, the data are truncated at a
specified limit and the axisis appropriately
clipped. The only way to manually expand an axis
isto change the Axis Limits on the Axis dialog box.
Changing the clip limits beyond the axis limits
does not expand the range of an axis.

The data minimum and maximum for the axis are
displayed in the Axis Limits group box. These
values are displayed in the non-editable box just
below the Axis Limitstitle as Data min and Data
max.

If the Auto option is checked next to the Axis min
and Axis max fields, the axis range is automatically
generated based on the data minimum and
maximum.

The Axis Limits group box

10 +

9—_ L ]

8—_ *

7 .
6 - .
5—_ .

4 — .

3; ]
2—_ -
1 — .
ST

o 1 2 3 4 5

When you shorten the X axis, the data does
not change and will display outside the axis
range unless you use Clip Limitsto limit
which data is plotted.

To change the axis minimum or axis maximum, click the Auto box

ﬁ;ﬂfaﬁfw to deselect the automatic axis range and then type a new number
Diata max: 10.8 into the Axis min box or the Axis max box.
Ais i |D—A|u;l° If the axis limits are set beyond the data range, the data plot outside
msna[E the graph. For example, if the datarangeis 100 to 500, and the Axis
' : min is changed to 10,000 and the Axis max is changed to 50,000
I Deseending then it appears that no plot is on the graph. The data plot well

outside of the axes, whether or not it can be seen in the program
window. Usethe View | Fit to Window command to see all of the
plot and the axes. If the data are plotted far beyond the axes, use the

Object Manager to delete the plot or reset the axis limits.

If the Descending box is checked for the X axis, the values decrease from left to right. If the
Descending box is checked for the Y axis, the val ues decrease from bottom to top.

Title group box

Y ou can add atitle to the axis by entering text into the Title field. These options also give you

different ways to fine-tune the position of the axistitle.
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Select the Automatic option to alow the program to position thetitle on the axis. By default, the
program centers the title on the axis and puts the title just beyond the tick marks and tick labels. If
the axis attributes are changed, the title position adjusts for these changes. For example, if the X
axis labels are rotated to 90 degrees, thetitle is placed farther from the axis to adjust for the
additional space used by the rotated labels. Y ou can fine-tune the automatic position using the X
offset, Y offset, and Angle fields.

To place the title directly on the axis line, select the Relative option. This option is useful for
customizing the location of the axis title using the X offset and Y offset, though the offsets can also
be used with the Automatic option. When the Relative option is selected, the axis title does not
move if the labels are changed. This may cause thetitle to overwrite the labelsin some instances.

Use the X offset to move the label horizontally. Negative values move the label to the left, and
positive values move the label to theright. Usethe Y offset to move the label vertically. Negative
values move the label down, and positive values move the label up. The label always moves
relative to the original Automatic or Relative title position.

Rotate the axis title by entering a number into the Angle box. Negative numbers rotate the axis
title clockwise, and positive numbers rotate the title counter-clockwise.

Change the axistitle attributes by clicking the Editor button. This opensthe Text Editor dialog
box where you can change the font style, size, and color of the title. Y ou must highlight the text
that you want to edit before applying the new text attributes. For more information on the Text
Editor dialog box, see Using the Text Editor on page 207.

Grid Lines button

Click the Grid Lines button to open the Grid Lines dialog box, where you can add and configure
grid lines. In Grapher, horizontal and vertical grid lines are assigned separately. To add
horizontal grid lines, you must be editing aY axis. To add vertical grid lines, you must be editing
an X axis.
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GRID LINESDIALOG BoX

Clicking on the Grid Lines button in the Axis dialog
box opensthe Grid Lines dialog box. Here, you
can add and configure grid lines for the current axis.
In the Parallel to drop-down list, choose the axisto
which the grid lines are to be parallel. If you are
editing an X axis, all of theY axesin the graph
appear in thisdrop-down list. If you are editingaY
axis, all of the X axesin the graph appear in this
drop-down list.

Select the location of the grid linesin the Show
Lines group box. You can draw grid lines At major
ticks, and At minor ticks. If you do not have tick
labels at every tick mark, you may want to select At
labels only to display agrid line only at those tick
marksthat have alabel. By default, grid lines are
placed at al ticks. To change the line properties of
grid lines drawn at major and minor ticks, click the
appropriate Line style button in the Show Lines
group box.

Adding Custom Grid Lines

Grid Lines
Parallel to: IY Az 1 ﬂ
— Show Lines
™ &t major ticks ™ At mikor ticks
™| ot atele oy [ | At abele ony

Line atylg: —o—o |

Line gtyle; ——— |

—Worksheet Lines

¥ Show workzheet gnid lines

Colurnn:

Wiorksheet,. | IND workzhest zef,

=

Line style:

[ o ]

Cancel |

Creating grid lines parallel tothe Y axis

Y ou can add custom grid lines to a graph at specific data values by entering those valuesinto a

dedicated worksheet column.

X Y Grid Lines
3 1 3
7 2 7
8 3 9
6 4

1 — [ ]

O T

0123435678910

In this example, the custom grid line The Y axisgrid lines shown at 3, 7, and 9 are custom
values areread from the same worksheet  lines, read from the worksheet. The X axis grid lines
are shown at the major ticks.

wherethe X and Y values are stored.
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To setup custom grid lines:

1. Inthe Grid Linesdialog box, click the Show worksheet grid lines check box.

2. Click the Worksheet button to select the worksheet containing the grid line column.
3. Inthe Open Worksheet dialog box, select the worksheet and click the Open button.
4

In the Column drop-down list, choose the column containing the custom grid line data. To
change the custom grid line properties, click on the Line style button next to the Column drop-
down list.

Note:

*  Theworksheet containing the grid line locations does not need to be the same worksheet
that contains the plot data.

e Custom grid lines are displayed in addition to the options selected in the Show Lines
group box. If you have At major ticks selected and Show worksheet grid lines, grid lines
are placed at al of the custom locations as specified in the worksheet and at each magjor
tick.

Tick Marks Tab

The Tick Markstab on the Axis dialog box is where you set major and minor tick mark spacing,
tick length, tick line properties and tick range.

Example of major and minor tick marks on a L1 L1 Lol
horizontal axis. Here the major tick marks [ I I |
plot below the axis, and the minor tick marks 0 5 10 15

plot above the axis.

— Major — Minar
r 5 i ¥ Show ticks on top
The_se thl onson the Tick M ar_ks tab of the ¥ Show ticks on battom [ Show ticks on battom
Axis dialog box show the settings used to Auto

create the axis above. Spacing: |5 = Divisinns:|5 3:

Length: ID.2EI in 3: Length: IEI.1 Oin 3:
Line properties: Auto Line properties: Auta
Iv —| Iv!
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CONFIGURING MAJOR AND MINOR TICK MARKS

Tick marks come in two general
varieties, Major and Minor. By default,
major tick marks are longer than the
minor tick marks and are spaced so that
they occur at whole-number intervals on
theaxis. Minor tick marks are
traditionally shorter and subdivide the
region between the mgjor tick marks.

Major and Minor group boxes

Ticks can be shown on either side of an
axisline. When editing an X axis, you
have the option to Show ticks on top or
Show ticks on bottom of the axis. You
can check both of these to place tick
marks on both sides of the axis. When
editingaY axis, these options change to
Show ticks on right and Show ticks on
left.

For linear axes, the Spacing setting
determines the number of major tick
marks that display along the axis. If you
want to change the default spacing, you

must uncheck the Auto box and enter the desired spacing value. Major tick mark spacing cannot

\On a pr0b8b| | |ty axis

be set for log or probability axes. For
log axes, the mgjor interval occurs at
0.01, 0.1, 1, 10, 100, 1000, and so on.
The diagram to the right shows the
spacing for a probability axis.

The Divisions setting determines how
many spaces, hot minor tick marks,
exist between mgjor tick marks. For
example, if ten istyped into the
Divisions edit box, the axis plots with
nine tick marks and ten spaces between
each mgjor tick. The Divisions option
isavailable for linear scale axes only.
Probability axes and log axes have a

Graph 3 - X Axis 1 [ x|
Bz Tick Marks | Tick Labels | Line Properties I
— Major — Minor
[ Show ticks on top
¥ Show ticks on botom v Show ticks on battom
Auto
Spacing: |1 oo 3: v Divisions:IE 5:
Lenath: IU.2U in 3: Length: ID.'I Oin 3:
Lire properties: Auto Line properties: Auta
Iv 7
— Tick Bange T
First: IA:-:is TainimLm ;I IEI
Last: IAxis InEXimum j |4EIEI
Start major ticks at:
IU |
QK. I Cancel | Apply |

Tick mark properties are set fromthe Tick Marks tab.

0.50000
0.40000
0.30000

0.20000

0.10000

0.05000 +
ot

0.02000 +

0.01000

0.00500

0.00100
0.00050

0.00010
0.00005

0.00001

[\
~
<)
©

(proportional labels),
the major tick spacing
and the minor tick
divisions cannot be
changed.
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set number of minor tick divisions that cannot be altered.

The Length field sets the physical length of the tick mark. These values can be changed by
highlighting the current value and typing in a new value or by clicking the up or down arrows.

By default, tick marks have the same line properties as the axisline. Therefore, changing the axis
line properties on the Line Propertiestab also changes the tick mark line properties. Y ou can
override this setting and define a unique line style for the tick marks on the Tick M arkstab.
Remove the check mark in the Auto check box and then click on the Line properties button. Y ou
can then select the desired optionsin the Line Properties dialog box. The Line properties can be
set independently for the major and minor tick marks.

Tick Range group box

The optionsin the Tick Range group box let Tick Rangs e
you set the starting and ending tick mark First [&ais minimum ] [0
positions. This setting affects the tick marks

only. If atick mark position is outside the tick Last Auis mavimum 7] [12
range, the mark is not displayed. By default, Start major ticks at:

the Axis min and Axis max settings on the Axis EN T

tab determine the axis data range.

The Tick Range group box on the Tick Marks tab
of the Axis dialog box lets you set a range of
values where you want tick marks to appear.

To set the tick range, choose the appropriate settingsin the First and Last fields.

e Axis minimum and Axis maximum use the minimum and maximum val ues as set in the Axis
Limits group box of the Axistab. Thisisthe default setting.

»  Data minimum and Data maximum places the first tick mark at the closest tick to the
minimum data point, and the last tick closest to the maximum data point. The spacing of the
major tick marks determine how far the first tick is away from the first data point. For
example, if the tick spacing is set to five and the data minimum is three, the first tick isfiveif
the First tick setting isthe Data minimum. Changing the value in the Start major ticks at box
can change the first tick mark to three and retain the 5-unit spacing.

» Customlets you enter specific starting and ending tick mark locations. The custom value
must be within the range of the axis minimum and axis maximum. To use a number outside
the axis range, reset the axis minimum and maximum on the Axis tab.

The Start major ticks at field lets you begin the major tick marks at a specific number that is not
tied to the axis minimum or maximum. To use this option, remove the check mark in the Auto
check box under the Start major ticks at label and enter a number into the edit box to begin the
ticks at that value. For example, if the axis minimum istwo and the tick spacing is two, the first
tick istwo if the Axis minimum option is selected. If the number three is entered into the Start
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major ticks at edit box, the first tick is now three. Subsequent ticksare at 5, 7, 9, and so on.
Check the Auto check box to revert to the original starting value.

Note: Setting the tick range does not affect the axisline. For example, consider an axis
that ranges from 0 to 10. If you assign a Custom setting to the Last tick and set it to 5,
ticks are drawn from 0 to 5. An axisline with no ticks existsin the range 5 to 10.

Tick LabelsTab

Grapher creates default tick labels at

all major ticks using the value that is $60 K
plotted on the graph. However, if you _
are plotting your data as a function of
time (seconds, days, months, years),
money (profits, dividends, earnings), or iy
some other unit, you may want to $50 K —
customize the axis labels.

In the plot shown to theright, the Y $45 K —
axis has been modified with $ and K
characters to denote thousands of
dollars. The X axis data has been
reiicec: witar|1 custom dates to show 2- I A C
week intervals.

This graph uses customtick labels on both axes.

CONFIGURING MAJOR AND MINOR TICK LABELS

The location and frequency of labels can be set independently for major and minor tick labels.
The Major Tick Labels group box controls the labels for major tick marks and the Minor Tick
Labels group box controls the labels for minor tick marks. The options in these groups are the
same.

Major Tick Labelsand Minor Tick Labels group boxes

The Show labels check boxes on the Tick Labelstab make the labelsvisible. Thisoptionis
enabled by default for major tick labels, and disabled for minor tick labels. To add minor labels,
place a check mark in the Show labels box in the Minor Tick Labels group box. To remove labels,
remove the check mark in the appropriate group box.

These options determine the position of the label with respect to the axis you are editing. You can
position the labels Above or Below an X axis, or position the labelsto the Right or Left of aY axis.
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The Freguency determines how many tick marks have labels. For example on linear and log axes,
when Frequency = 1, every tick mark has alabel. When Freguency = 2, every second tick mark
has alabel.

On a probability axis, you can set the
frequency in the Major Tick Labels group

Graph 1 - X Axis 1

Az I Tick Marks  Tick Labels I Line Propertiesl

box to Dm%, Medium, or a)ar$ by —Mai?r Tick Labe!s — Minor Tick Labelz
. els " Above [ Showlabels © Ahove
changing the Labels at drop-down box. & Belan & Below
$Ee I\Dﬂa;& r?]etsgtr:?nl atljaelbzl every majtﬁr tick. Frequency:lﬁ Frequenc}l:m
.e . u g S e\/ery other foset:ID.‘ID in 3: foset:ID.1D in 3:
major tick. The Sparse setting labels = T
every third mgjor tick. e = e -
E L. Eormat...
Setting the Frequency in the Minor Tick : = M
Labels group box is the same as setting [ et et | f__"g"f“e”‘
the Frequency in the Major tick labels £ Datestime —— || & o
group box for linear axes. Minor tick C Fomuokoesr et |
labels on alog axis can be displayed on all Mo werksheet set.
minor ti CkS, at the 2nd, 4th, 6th, and 8th Data column:l YI
minor ticks; at the 2™, 3 and 5" minor Labelcokme| ]

ticks; at the 2™ and 5™ minor ticks; and at
every third minor tick. Minor tick labels
are not displayed on probability axes. ok | ocaneal | s |

The Offset field lets you set the distance _ ) !
between the tick marks and the tick labels. Thetick label settings are accessed from the Tick
By default, thisvalue is 0.10 inches or Labelstab on the Axisdialog box.

0.25 centimeters.

The Anglefield lets you rotate the labels. Thisis particularly useful with long labels asit can
reduce overlap. This also makesthe axis easier to read. Positive angle values rotate the label
counter-clockwise, while negative angle values rotate the label clockwise.

Click the Format button in the Major Tick Labels group box to open the M ajor Label Format
dialog box and in the Minor Tick Labels group box to open the Minor Label Format dialog box.
Here you can change the Format used by the label and edit the Text Properties of the label. See
The Plot Points Label Format Dialog Box on page 154 for more information about these options.

Major Label Text group box

Major axis labels can be numeric or they can be character strings. There are three label optionsin
the Major Label Text group box on the Tick Labels tab: Automatic, Date/time, and From
wor ksheet.

e Automatic allows Grapher to automatically determine numeric labels based on the data used
to create the graph.
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» Date/time shows date/time labels. This option should only be used if the data are organized in
evenly spaced increments of time. Click the Date/Time button to select the data value and the
corresponding date or time. See the Using Date/Time Label s section below for more
information on using this option.

*  The From worksheet option lets you read label values directly from aworksheet. Click the
Wor ksheet button to select the worksheet that contains the tick marks and labels. After the
worksheet is selected, choose the column containing the tick mark locations for the Data
column, and select the column containing labels for the Label column. See Using Labels from
a Worksheet on page 176 for more information.

Alignment group box
For X axes, you can set thetick label’ s Alignment to be to the Right, Center, or Left of the tick
mark. ForY axes, set thetick label Alignment to the Top, Center, or Bottom of the tick marks.

UsING DATE/TIME LABELS

Occasionally, timeis used as avariable to plot graphsin Grapher. Grapher recognizes text and
numbers. There are no date datatypesin Grapher. Any non-numeric characters (letters, colons,
dashes, hyphens, etc.) cause numbersto be read astext. Time values such as 1/1/98, January 1,
1998, or 12:30 cannot be used as variables directly because they include non-numeric characters.
All non-numeric data must be converted into numbers before graphing the datain Grapher. If a
non-numeric column is chosen to create a graph, only axes are displayed on the graph.

Text labels, such as those below, can be displayed as axis labels. Grapher can automatically
generate Date/Time labels if the time increments are evenly spaced. |If the time increments are
unevenly spaced use the From worksheet option to include date/time axis labels.

laquisides —
laquianoN —
Aenuer —
yorey —
000z-des —
000¢-"ON —
To0C-uer —
T00Z-"elN —

Date/Time labels shown on an X axis.
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DATE/TIME LABELSDIALOG BOX

To open the Date/Time L abels dialog box, double-click on the axis to open the Axis dialog box.
Select the Tick Labelstab, choose the Date/time option in the Major Label Text group box, and
then click the Date/Time button.

Sdect the format o the zbel from the

Format drop-down list. A sample of _
the selected format appearsin the |§f$§u
Sample box to the right of the Format ;
list. New formats can be added by Add | _Ecit | Dekete |
clicking the Add button. Custom Auls walue: Date: Tirne:
formats can be edited or deleted by 2 | 171500 =] |105a56PM =
using the Edit and Delete buttons. Auis increment.  Comesponding time increment:
The Axis value is the numeric value I [Day [
that equals a specific time. ’Tl Cancsl |
The Date/Time Labels dialog box is accessed from the Tick
Label tab.

Set the axis value Date by clicking the down arrow. In the calendar, click on the day that
represents the Axis value. Values can also be typed directly into the Date box. Y ou can highlight
the number representing the month, day, or year and typein anew value.

If your value corresponds to a particular time during the day, click the up or down arrows next to
the Timeto changeit. If thetime does not matter, the field can be left asis.

The Axisincrement should match the major tick mark spacing, though thisis not required. The
Corresponding time increment is the unit of time applied to the Axis Increment value. For
example, in the picture of the Date/Time L abels dialog box above, every increase of one on the
axisisequivalent to an increase of one day.

If Row Number is used instead of a worksheet column for the data, enter the first-used row number
for the Axis value. If Sequence Number is used for the axis data, enter 1 in the Axis value box.
Plotting a graph with Row Number or Sequence Number plots the data at even increments.
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Date/Time Labels - Example 1
Consider the following scenario:

» Anobservation isrecorded once aday for 21 days.

* Thedataare plotted using the Row Number for the X values and the worksheet observation
column for the Y values.

» Thereare headersin row one, so the worksheet rows used in the plot are rows 2 through 22.
The worksheet row information is displayed on the Line Plot tab of the Line/Symbol Plot
dialog box.

The following steps show you how to plot month-day-year |abels for each data point.

A
1. Double-click on the X axisto open the X Axis dialog box. :12 T data -
2. Selectthe Tick Markstab, clear the Auto check box in the 3 083
Major group box and change the Spacing to one. 4 0.3
5 051
3. Selectthe Tick Labelstab and set the Angle in the Major Tick B 072
Labels group box to 90. 7 0.19
. L . 0.35
4. Select the Date/time option in the Major Label Text group box, g 03
and click on the Date/Time button. 10 028
5. Inthe Date/Time Labels dialog box, set the Format to mmmm :; g'ﬁg
dd, yyyy. 13 0.51
6. Sincethe axis minimum is two, set the Axis value to two. :g g-;g
7. Thefirst observation day is January 15, 2000, so set the Date to 16 0.85
1/15/00. 17 0.73
18 0.51
Note: The Time does not need to be set to anything in 19 0.76
particular since the timeincrement is days. 20 0.75
21 1.04
8. Set the Axisincrement to one since there is an observation once 22 062

aday and the X axis numbersincrement by one. This graph in this example

9. Set the Corresponding time increment to Day. only requires one column of
. . ) data because the row number
10. Click OK on all open dialog boxes. The axis labels appear is used for the X axis.

once a day with dates beginning at January 15, 2000 and
ending on February 4, 2000.
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Resulting date labels for Example 1

Date/Time Labels - Example 2:
An observation is recorded once a day for 700 days.

Dates are entered into column A in the 1/15/00 A B C

format, and the date values are recorded in column 1 |Date Serial# Y value

B. Since the dates contain forward slashes, they are 2 1100 J6626 7.48
considered text, so the dates must be converted to 3 |1/2n0 38527 7.03
numbers. Some spreadsheet software can change 4 |1/300 36528 /.73
text dates into serial numbers. In Excel, for 5 |1/44100 36523 767
example, select column A and change the format Part of the worksheet from Example 2 is shown
from date to number by using the Format | Cell here. Column A containsthe original date,
command. The dates are converted to five-digit column B contains the date converted to a serial
Julian numbers. Plot the serial numbers on the X number, and column C contains the

axis and the observation valueson the Y axis. observations.

Since there are 700 data points, a date/time increment of aday is not legible on the X axis. The
following steps show how to plot a date |abel once a month for daily data.

1. Double-click onthe X axisto open the X

| | | | | |
Axis dialog box. 2 2 2 2 2 g
) . ) e & & = £ &
2. Onthe Axistab, remove thetick mark in the o o = m m il
Auto check box next to the Axis min and The original X axis for Example 2, before date
change the Axis min to 36526. labels were added.

3. Click the Tick Markstab, remove the check mark in the Auto check box in the Major group
box and set the Spacing to 30.44 (365.25 days per year divided by 12 months).

Set the First tick value in the Tick Range group box to Data minimum.

Click the Tick Labelstab and set the Angle in the Major Tick Labels group box to 270.
Select Date/time in the Major Label Text group box, and then click the Date/Time button.
Set the Format to mmm dd, yyyy.

N o g A~
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8. Set the Axisvalue to 36526 (the data minimum and first tick).

Thefirst day of the observations occurs on January 15, 2000, so set the Date to 1/15/00.
10. Set the Axisincrement to 30.44 (365.25 days per year divided by 12 months).
11. Set the Corresponding time increment to Month.

12. Click OK in all open dialog boxes. The axis |abels appear once a month beginning at Jan 15,
2000 and ending at Dec 15, 2001.

(S S wn = (S o o wn =
845852 PEFed5E5EEPLET
30'_‘—‘\<3H(Q-0-r<03c7_‘—1\<3|_‘@-c.—r<0
D N = e i T v v v S el s = e e
O a0 K099 G0 a0000050% 669006

- N T - o - N T -
NN N NN Ry YYD N NN oD
S o o0o9oNo38389339090099No83323 01
S 669 39 560966690069 39 RS89 566
© O o e 5 o©° S & °@dookr P pkp Pk PR , R, P BB

Theresulting X axis, with monthly date labels

Date/Time Labels - Example 3:

An observation is taken every two to eight hours. Timeis entered in column A in a 24-hour
format (for example 14:31), and the time values are recorded in column B. Sincethe dataare
unevenly spaced (spacing varies from two to eight hours), automatic Date/time labels cannot be
used. Inthiscase, you must use the From worksheet option. The following section shows several
examples of how to use labels from a worksheet.

USING LABELSFROM A WORKSHEET

To display text or symbol labelsin Grapher, use worksheet labels. Enter the labelsinto a
worksheet column and plot the labels using the From worksheet option on the Tick Labels tab.

Y ou can use math text in the worksheet to format the labels. See Appendix B, Math Text for more
information on using math text.

Text labels from the worksheet require two columns of information. One column must contain
tick mark locations. This column can be the same column asthe X or Y data. The other column
should contain the text for the axislabels. If the [abels are dates/times, then Grapher can
automatically generate date/time labelsif the time increments are evenly spaced. If thetime
increments are unevenly spaced, the From worksheet option is necessary.

When using the From worksheet option, select the worksheet containing the axis labels by clicking
the Worksheet button on the Tick Labelstab. The worksheet containing labels does not have to
be the same worksheet used to create the plot. Select the column with the major tick mark
locations for the Data column, and select the column with the text 1abels for the Label column.
There does not need to be alabel for every tick mark. However, it isimportant to keep in mind
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that atick mark is displayed for every valuein the Data column. If there are too many ticks or
labels on the axis, create a new tick mark location column and a new label column with fewer
values.

Worksheet Labels - Example 1.

In this example, time is recorded as a date and 24 hour time. Since time istext, the dates were
changed to serial numbersin Excel by changing the column format from date to number with the
Format | Cells command. The time increments of the observations range between two and eight
hours, so automatic date/time labels cannot be used.

A B £ D E F
Tirne Seral#  |Y wvalues  |Labels 2 |Ticks Labels 3
5414598 0:.00 35916 7.48\501,58 0:.00 359165148 0:.00
0/1/98 2:00 35816.083 7.03 35917 .292\5/2/00 5:59
o/1/93 500 35816.333 7.73 35918167 54395 3.9
214493 11:0| 35816.453 767 35919.125/5/4,45 3:.00
0/1/493 15:0| 35816.625 7.4 35920167 5485 3.59
5/1/83 23:0| 35816953 7.3
5,208 550 35817 292 7 AR08 659

Label data stored in a worksheet.

Column A containsthe original time values. Since text cannot be used as a variable, time was
converted to serial numbers and placed in column B.

I L L L
35016 35917 35918 35919 35920 35921

The serial numbersin column B
are used to plot X values and
column Cisused to plot Y values.
Serial numbers are plotted as the X
axis labels unless the From
worksheet option is used.

Original X axis labels show serial numbers.

To change the serial number tick mark labels to text tick mark labels:
1. Double-click onthe X axisto open the X Axis dialog box.

2. Clickthe Tick Labelstab and select the From worksheet option in the Major Label Text
group box.

3. Click the Worksheet button to open the Open Wor ksheet dialog box. Select the worksheset
containing the tick marks and tick labels. Click Open to return to the X Axis dialog box.

4. Inthe Data column drop-down list, select Column B: Serial #. The Data column isthe
column containing the location of the tick marks.

5. Inthe Label column drop-down list, select Column A: Time.
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6. Changethe Anglein the Major Tick Labels group box to 90 degrees.
7. Click OK and the following X axis labels appear:

888 —
9:59 —
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fereYere] w — — ol o00on [ la] o oo —~ 000 —_— ol o0
g8 8z3 gz B8z 22 82 2z B mw gz &
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X axis shows all tick marks and labels plotted. Notice that labels are spaced too closely.

The serial numbersin column B was selected for the tick marks and the X axis data column, so
thereisatick mark for each data point. Since some of the data points are closely spaced, the
labels overlap. To plot amore legible axis, plot fewer labels and/or tick marks.

Worksheet Labels- Example 2:

Another way to show fewer labels by using the origina columnsisto set the Frequency to avalue
other than 1. By setting the Frequency to 2 in Example 1, the following axis would result.

Tt
35916 35918 35920

Axis from Example 1 with the label Frequency set to two.
To change the label frequency to 2:
1. Double-click onthe X axisto open the X Axis dialog box.
2. Clickthe Tick Labelstab.

3. Inthe Frequency field of the Major Tick Labels group box, change the valueto 2. Click OK
to view the graph.

Follow the instructions in Worksheet Labels — Example 1 to plot every other tick label from the
worksheet.

Worksheet Labels - Example 3:

Another method to make the axis labels more legible is to skip some labels. To plot fewer labels
create anew label column in the worksheet, and align the tick label at the corresponding serial
number location. Compare columns A and D in the worksheet picture in Example 1 on the
previous page. New labels were entered into column D at the matching serial numbers. Itis
important to align the new labels with the existing serial numbers to properly place the labels on
the axis.

1. Double-click onthe X axisto open the X Axis dialog box.
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N o g &

Select the Tick Labels tab and select the From Worksheet option.

Click the Worksheet button and select the worksheet containing the tick marks and tick labels
in the Open Wor ksheet dialog box. Click OK to return to the X Axis dialog box.

In the Data column drop-down list, select Column B: Serial #.
In the Label column drop-down list, select Column D: Labels 2.
Change the Angle in the Major Tick Labels group box to 90.
Click OK and the following X axis |abels appear:

5/1/98 0:.00 —

5/2/98 6:59 —
3/3/98 3:59 —
5/4/98 3.00 —

Axis labels plotted on the first observation of each day.

Worksheet Labels - Example 4:

If plotting tick marks for each data point is unnecessary; the ticks can be removed. Since all
valuesin the Data column are plotted, create a new data column and a new label column to
remove the intermediate tick marks. See columns E and F in the worksheet picture in Example 1.
Column E contains the serial number for the first data point of each day. Column F contains the
tick label for the first data point of the day.

1.

N o gk~ w0 DN

Double-click on the X axisto open the X Axis dialog box.

Click onthe Tick Labelstab and select the From Worksheet option.

Click the Worksheet button and select the worksheet containing the tick marks and tick labels.
Back onthe Tick Labelstab, select the Data column as Column E: Ticks.

Select Column F: Labels 3 for the Label column.

Change the Angle in the Major Tick Labels group box to 90.

Click OK and the following X axis labels appear:

5/1/98 0:00 —
5/2/98 6:59 —
5/3/98 3:59 —
5/4/98 3:00
5/5/98 3:59

Axis labels and tick marks plotted on the first observation of each day.
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Line PropertiesTab

The Line Propertiestab controls the Line Color, Style and Width of the axis line and tick marks.
Thistab aso allows you to specify any End Styles for the line. The tick marks and axis lines are
the same color, style, and width by default. Tick mark properties can be set onthe Tick Marks
tab if a style other than the axisline styleis desired. Grid line attributes are set inthe Grid Line
dialog box through the Axistab. For more information on setting options on the Line Properties
tab, refer to the Line and Fill Properties section on page 156.

Configuring Axes. Special Cases

CONFIGURING AXESON POLAR PLOTSAND ROSE DIAGRAMS

Polar plots and rose diagrams use an angle axis and aradius axis. The angle axisisthe outer
circular axis, and the radius axisis the radius of the circle. The angular data can be in units of
degrees, radians, or grads. Usethe

fields on the Axis tab to set the Units
to match the data format of the Az | Tick Marksl Tick Labels I Line Properties I
worksheet and add a Title to the axis ~Tille
or change the direction of the axis.
The other tabs on the Angle Axis
dialog box are similar to those used
for linear coordinate systems. Kalfset[0.00in =] Editor... |
¥ nffset:lEl.DD in 3:
Title group box e |
Type the axistitlein the Title box. _
The title's position defaults to the - Angle Infarmation
top center of the angle axis. Offset: [0 =] degiees
Use the X offset to move the axis Urits: Direction:
title horizontally. Negative values @ Degess || & Clockwise
move the labdl to the Ieft, and " Radians ' Counter-clockwise
positive values move the label to the L GrdLines. |
right. Usethe Y offset to move the —
axistitle vertically. Negative values

move the label down, and positive 0K |

Cancel | Apply |
values move the label up.

,ROtate the title by enteri _ng anumber The Axistab on the Angle Axis dialog box lets you set the
in the Angle box. Negative values general properties of the axis, including title, units, and
angular direction.
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rotate the title clockwise and positive values rotate the title counter-clockwise.

Click the Editor button to open the Text Editor dialog box. In thisdialog box, you can change
the properties of the axistitle. For more information on the Text Editor dialog box, see Using the
Text Editor on page 207.

Angle Information group box

Use the Angle Information group box to set the axis units and to rotate the angle axis. Rotate the
angle axis by entering a number into the Offset box. Zero isplaced at the top of the graph by
default. Enter 90 degrees into the Offset box to change the zero location to horizontal right.

Angle axis Units can be Degrees (0 to 360), Radians (0 to 6.283), or Grads (0 to 400). The data
should match the angle axis unit type. To display radian axis labels as increments of Pi, enter the
labels into the worksheet using Math Text. Display the labels using the From worksheet option on
the Tick Labelstab. See Using Labels from a Worksheet on page 178 for additional information
on using labels from the worksheet.

The Angle Axis Direction can increment the axis Clockwise or Counter-clockwise.

Grid Lines button

Click the Grid Lines button to open the Grid Lines dialog box. The options on this dialog box
allow you to add grid lines to the graph. See Grid Lines Dialog Box on page 166 for more
information about this dialog box.

This polar plot contains labels fromthe
worksheet. To create symbols and fractionsin
labels, use math text. This graph also contains

0 grid lines from the worksheet since worksheet
labels are for major tick marksonly. Theangle
axis was rotated 90 degreesto place zero at
horizontal right.
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CONFIGURING AXESON TERNARY DIAGRAMS

When working with ternary diagrams, the Axis dialog boxes have a few additional options unique

to thistype of plot.

Ternary Axis drop-down list

Thisfield at the top of the Axis tab RIS | Tick Marksl Tick Labelsl Line Propertiesl

shows the axisthat is being edited.

Y ou can choose Ternary X Axis, S

Ternary Y Axis, or Ternary Z Axis Soale: [Trem o —.;ms Liri :

. . = 1 ¥

fl?fotrfr]] tl;\e dr%példowg list. (-Ij—;e tlttl e bar — Length & Starting Position D:t: m::x: 55

of the Axis dialog box updates to Lengthe [E00m =] Ao

correspond with the axis selected. engx Erm| :: - s miry [0 r
v m S0 - Aiz ma |1 r

Length & Starting Position group ™ Descending

box [~ Oto100scale

These options control the axis position [ Lfe

on the page and the axis length. ’XAX'S

To change the length of the axis, enter _ _

anew number into the Length edit :: :”:”,“a“c Roffsst[000in =

box. When creating a new graph, the ey ifser[000in =]

axis length defaults to six inches. Edior.._| Anale:[0 = Grid Lines...|

Note: Changing the length of one axis o |

changes the length of all three ternary = cenee | el |

axes.

. . The Axistab onthe T X Axis dialog b
Set the horizontal (X) and vertical (Y) eAxIStab onthe fermary 2 Axis dialog box

starting positions of the axes by typing new numbersinto the X and Y edit boxes.

Axis Limits group box

In ternary diagrams you cannot change the Axis min and Axis max values. Ternary axes aways
range from zero to one or from zero to 100.

The Descending check box reverses the direction of the numbering on the axis. For example,
instead of the axis going from 0 to 1, this option makes the axis range from 1 to 0. Enabling this
option for one axis reverses the numbering on all three ternary axes.

The 0 to 100 scale check box changes the axis range from 0 to 1 to 0 to 100. Enabling this option
for one axis changes all three ternary axes.
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Title group box
Typethe axistitlein the Title box.

When the Automatic radio button is selected, the title centers itself along the axes just beyond the
labels. Thisisbelow the X axis, to the left of the Z axis, and to the right of the Y axis. Thetitle
dantsalong the Y and Z axes to the same angle asthe axis. When the Relative radio button is
selected, the titles are centered, but placed directly on the axis.

Use the X offset to move the axis title horizontally. Negative values move the label to the left, and
positive values move the label to the right.

Usethe Y offset to move the axistitle vertically. Negative values move the label down, and
positive values move the label up.

Rotate the title by entering a number in the Angle box. This rotates the title from the original
position.

Click the Editor button to open the Text Editor dialog box. In thisdialog box, you can change
the properties of the axistitle. Y ou must select the text in the Text Editor dialog box before
changing the font attributes. For more information on the Text Editor dialog box, see Using the
Text Editor on page 207.

Grid Lines button

Grid lines can be added to the graph by clicking the Grid Lines button. This opensthe Grid Lines
dialog box where you configure the line density. For more information about grid line settings,
see Grid Lines Dialog Box on page 166.

TICK MARKSON TERNARY DIAGRAMS

The Tick Markstab of aternary diagram has the same options available as on a standard plot.
See the Tick Marks Tab on page 167 for more information on most of the options available on this
tab. In addition to the standard options, ternary axes have a unique check box called Angled
marks. By default, the tick marks on aternary axis are drawn perpendicular to the axis. When the
Angled marks check box is enabled, the tick marks are replaced by angled marks.

0 02 04 06 O3 1 0z 04+ 05 OB 1

# Axis Ay
The default tick marks shown Angled tick marks shown on
on the ternary X axis. the same ternary X axis.
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CONFIGURING AXESON BOX-WHISKERSPLOTS

When working with box-whisker plots, the X Axis dialog box is different than other X Axisdialog
boxes. There are two tabs available, the Box Axistab and the Line Propertiestab. TheLine
Propertiestab isthe same as for any other X axis. Refer to Line Properties on page 157for more
information on how to change the line properties.

Length & Starting Position group box
These options control the axis position

on the page and the axis length.
To change the length of the axis, enter Biok s | Line Propertes |
anew number into the Length edit ~ Length & Starting Position Tick Marks
box. When cresi ng anew gl’aph the Length: = ™ Show ticks on top
axis length defaults to six inches. e |1,5u n = ¥ Show ticks on bottom
¥ |2.50 n = Length: ID.2D n =
Set the horizontal (X) and vertical (Y) = e operioe
starting positions of the axes by typing Pasiion..._| —

new numbersinto the X and Y edit

boxes. The starting position for the Y e _ITviCkSiabe:Sb |

axis refers to the bottom of the axis, - A;W D

and the starting position for the X axis & Boks

refersto the left side of the axis. The  Automatic ¥ offset[0.00in = e o

position boxes measure the horizontal © Rellive v offeet 000 = Bis=il :

position from the |eft edge of the page oEEl M= | Angifo =
X . ? Editar.. | Angle:llj 3:

and the vertical position from the Format... |

bottom of the page in page units.

QK I Cancel | Apply |

Click the Position button to position
the axisrelative to other axes, to place
the axis according to data values, or to The X Axis dialog box of a box-whisker plot
manually position the axis. Refer to

Position button on page 162 for more information about the options available on this dialog box.

Tick Marks group box

Ticks can be shown on either side of an axisline. For the box-whisker X axis, you have the option
to Show ticks on top or Show ticks on bottom of the axis. Y ou can check both of these to place tick
marks on both sides of the axis.

The Length field sets the physical length of the tick mark. By default, this value is 0.20 inches.
This value can be changed by highlighting it and typing in a new length or by using the up or
down arrows to scroll to a new value.

By default, tick marks always take on the same line properties as the axisline. Therefore,
changing the axis line properties on the Line Properties tab also changes the tick mark line
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properties. Y ou can override this setting and define a unique line style for the tick marks by
clicking the Line properties button and selecting the desired options from the Line Properties
dialog box. You must uncheck the Auto check box to enable this button.

Title group box
Type the axistitlein the Title box.

When the Automatic radio button is selected, the title centersitself below the axislabels. When
the Relative radio button is selected, the titles are centered, but placed directly over the axis.

Use the X offset to move the axis title horizontally. Negative values move the label to the left, and
positive values move the label to the right.

Usethe Y offset to move the axistitle vertically. Negative values move the label down, and
positive values move the label up.

Rotate the title by entering a number in the Angle box. Negative values move the label clockwise,
and positive values move the label counter-clockwise.

Click the Editor button to open the Text Editor dialog box. In this dialog box, you can change the
properties of the axistitle. You must select the text in the Text Editor dialog box before changing
the font attributes. For more information on the Text Editor dialog box, see Using the Text Editor
on page 207.

Tick Labels group box

Place a check mark in the Show labels check box to show the labels for each tick mark. If thereis
not a check mark in this box, no labels are displayed along the X axis and the options in this group
box are disabled.

Select the Above radio button to place the labels above the axis and tick marks. Select the Below
radio button to place the labels bel ow the axis and tick marks.

The Offset field lets you set the distance between the tick marks and thetick labels. By default,
this value is 0.10 inches or 0.25 centimeters.

The Anglefield lets you rotate the labels. Thisis particularly useful with long labels asit can
reduce overlap. Positive angle values rotate the label counter-clockwise, while negative angle
values rotate the label clockwise.

Click the Format button to open the L abel Format dialog box. Here you can change the For mat
used by the label and edit the Text Properties of the label. See The Plot Points Label Format
Dialog Box on page 154 for more information about these options.
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Adding Additional Axesto a Graph

Use the following procedure to add an X or Y axisto your graph. If you want to add a duplicate
of an existing axis, follow the instructions in the section Adding Duplicate Axesto the Graph.

1. Addan axisto an existing graph using one of the following methods. Note that the entire
graph must be selected prior to using these methods.

*  Select the Graph | Add to Graph | Axis command.
* Right-click on a selected graph and choose Add Axis from the menu.

»  Select the graph and choose Edit | Propertiesto add an axis through the Graph
Properties dialog box.

Note: If there are multiple objects on the page, the easiest way to select the graph is through
the Object Manager.

2. Inthe Axis Type dialog box, choose the type of axis you want to add (X Axis or Y Axis) and
click OK.

3. Setthedesired properties for the axis in the Axis dialog box and click OK.

The new axisis created with the default settings (axis minimum = 0 and axis maximum = 25). To
edit these properties, double-click on the axis and change the settings in the Axis dialog box.

Adding Duplicate Axesto the Graph

To create an axisidentical to an existing axis, select the axis you want to duplicate and use the
Graph | Add to Graph | Duplicate Axis command. Only an axis can be selected when using the
Add Duplicate Axis command, otherwise the menu command is grayed out.

The duplicate axis has the same axis range and scale asthe original axis. Set the duplicate axis
properties in the Position Axis dialog box. When creating a duplicate axis, the Position Axis
dialog box contains options to display the axis with reversed ticks and labels, or to disable the
ticks and labels completely. See the Position button section on page 162 of this chapter for more
information on position options.
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Creating and Editing Objects

Grapher contains several editing and drawing tools. Once an object is selected, it can be edited
with the Edit menu commands or repositioned with commands in the Arrange menu. You can
link or embed OLE abjects from other applications, or you can link or embed Grapher documents
into other applications. Graphics can also be imported to enhance the appearance of the graph.

For information on modifying graphs, see Chapter 7, Modifying Graphs.

Selecting Objects

Before an object can be edited, it must be selected. This section discusses the various ways that
objects can be selected in Grapher.

When an object is selected, a selection rectangle surrounds the Ezl_ y t 'i.:Jb T
object along with eight small black boxes, called handles. If only xl ext Dbject
one object is selected, the name of that object appearsin the left A selected object hasa
pane of the status bar at the bottom of the application window. bounding box around it.
|Tewt 1 selected =096in y=-011in 085 inx0.19in

The status bar shows the selected object in the left pane.

Two settingsin Grapher alow you to decide how an object is selected. To access these settings,
select File | Preferences to open the Prefer ences dialog box and click on the General tab.

Grapher 187



Chapter 6: Creating and Editing Objects

In the Selection group box, there are two selection check Iij'eHctb?ﬁ
box options. The Select using full bounds box option g
controls where you click on an object to select it. When

v Select using full bounds bog

the option is checked, clicking anywhere within the Handle size: [6 =

object's bounding box selects the object. The bounding dpeture sizeifT 05 =]

box isthe smallest rectangle that can be drawn around

an object. If the option is not checked, you must click These optionsin the Preferences dialog
directly on the object itself to select it. box control how objects are selected.

The Rectangle must fully surround option controls the behavior of the Edit | Block Select
command. When this option is enabled, the selection rectangle created by dragging the cursor
must fully surround an object for it to be selected. If unchecked, any object that even intersects
the selection rectangle is selected. For more information on these options, see the Selection group
box in Chapter 8, Default Settings.

SELECTING BY CLICKING

Clicking on an object with the mouse pointer is probably the most common method of selecting an
object. The Select using full bounds box setting on the File | Preferences | General tab controls
which part of the object to click on to select it. Refer to the Selection group box in Chapter 8,
Default Settings for an example of selecting an object with the Select using full bounds box
checked and unchecked.

» |f there are many objectsin the document and you are having trouble selecting an object by
clicking on it, try one of the other selection methods.

* If anentire object is selected, deselect the object before attempting to select one part of the
object. For example, an axis cannot be selected if the entire graph is already selected. Click
in the white space in the plot window to deselect the graph, or use Edit | Deselect All. Once
the graph is deselected, click on an axisto select it.

» Toselect an entire graph, click in the area
between the plot and the axis or within any white —
space within the graph. 1f the Select using full
bounds box option is checked in File |
Preferences you must click within the graph but —
outside of the plot and axes bounding boxes. In
some plots, the gap is not big enough to select the
graph with this method. When this occurs, use T T
Block Select or the Object M anager instead.

Click in the area between the plot and the
axisto select the entire graph.
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SELECTINGWITH CTRL + CLICK

CTRL + Click can be used to select an object when there are several overlapping bounding boxes.
If Select using full bounds box is checked on the File | Preferences | General tab, hold down the
CTRL key and click within the object’s bounding box until it is selected. The program cycles
through all overlapping objects. The status bar at the bottom of the application displays the name
of the selected object.

If Select using full bounds box is not checked, you can use CTRL + Click directly on the object to
selectit. CTRL + Click isonly necessary if the object overlaps other objects. The graph object
overlapsindividual components of the graph (axes, plots, titles, and legends), so use CTRL +
Click to select one of the overlapping objects.

SELECTING WITH BLOCK SELECT

Use the Block Select feature to select one or more
objects by dragging a rectangle around them with the — 0.40
mouse pointer. To select asingle object, click and hold
the left mouse button at one corner of the object and then -
drag arectangle around the object. If this causes another
object to be selected when the mouse is clicked, choose — 0.20
Edit | Block Select. Thisforcesthe program into block
select mode so other objects are not moved in the -
process. If the Rectangle must fully surround option is
selected on the File | Preferences dialog box, you must
drag the rectangle completely around the object to select To block sdlect. click and hold the left
it. If the Rectangle must fully surround option is not mouse button while dragging a rectangle
selected, then any object that is partially contained in the around the object to select it.
rectangleis selected.

SELECTING OBJECTSWITH THE OBJECT MANAGER

Y ou can select objects with the Object Manager by using the Edit | Object Manager command.
With the Object M anager open, click on an object in the Object List to select it. The object
remains selected after the Object Manager isclosed. Thisisthe most direct method of selecting
an object in acomplex document. See the topic Using Object Manager on page 190 for more
information.

Usethe View | Style | Window w/ Object Manager command to simultaneously view the Object
Manager with your plot in a split-window. In thisway, when you select an item in the Object

M anager, you can see which object is selected in the plot window. The Object Manager is
aways available when using this view style. Y ou can use the Graph M anager in the same way
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using the View | Style | Window w/ Graph M anager command. For more information on these
commands, refer to the View Style Commands section in this chapter.

SELECTING MULTIPLE OBJECTS

To select multiple objects, use either the block select method, or hold down the SHIFT key while
clicking on the objects you want to select. Asyou click, all previoudly selected objects remain
selected, and each object you click on also is selected. A selection rectangle surrounds all of the
selected objects. To deselect a single object in the selection, hold down the SHIFT key and click
on the object that you want to deselect.

Another way of selecting multiple objectsisto usethe View | Style | Window w/ Object
Manager command. Objectsin this Object Manager can be selected using the SHIFT and
CTRL keys. To select multiple adjacent objects in the Object M anager list, click once on the
first object’s name, hold down the SHIFT key, and click on the last abject’s name in the group.
To select objects not adjacent in the Object Manager list, click on the first object’s name, hold
down the CTRL key, and click on each additional object’s name. To deselect any selected object,
hold down the CTRL key and click on the object name again.

Using Object Manager

The Object Manager dialog box containsalist of all objectsin the current document, soitisan
essential editing tool. Objects can be arranged, selected, and edited from here. The Object
Manager is accessed through the Edit | Object Manager command or by double-clicking in the
white space of a plot window.

Object List group

In the Object M anager dialog box, the Object List displays all objects in the current document.
Double-click on an object to edit the object properties or click the Properties button . If an
object cannot be edited, the Properties button is grayed out. OLE object properties cannot be
edited through the Object Manager. To edit OLE objects, close the Object Manager and select
Edit | Linksor Edit | Object.

Object Operations group box

The Object Operations group box includes the Properties, ID, Delete, Up, Down, Undo, and Redo
buttons.

e UsethelD button M to change the object’s name. Any object can be renamed in Grapher.

»  Click the Properties button to access the object’s properties dialog box.
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Using Object Manager

* - Click the Delete button [9K] to
remove the object from the document. :
%, Ohjects
« UsetheUp K and Down ¥ E‘"'%iﬂ;‘tg
buttons to change the drawing order = i
of the objects. The Up and Down
buttons move the object forward or ff \L(ilifﬁmm' Plat 1
backward one step at atime, similar B e
to the Arrange | Move Forward and
Arrange | Move Backward
commands. Objects can aso be
rearranged by dragging the object to a
new location in the Object List. - Obiect Dperations
] UF | DN
Moving the order of the objectsis |ID ><| /‘P\l\/l — | ~ |
important when several objects ~ Pasition —
overlap. For example, in a multi- wlon = yfEn = [ E?;'_j:” |
curve line/symbol graph, the order of
the curves can be changed using the
Up and Down arrows in the Obj ect
Manager. This makes selecting a Use the Object Manager to arrange and
curve easier (objectsontop are edit all objectsin the plot window. When
selected first). the object is selected in the Object
Manager, it is also selected in the plot
»  Click the Undo button il to reverse window.

the last action performed in the
Object Manager.

*  Click the Redo button ﬂ to redo the previously undone action.

If one of these optionsis unavailable, the button is grayed out. An example of when a button
might be grayed out would be if you have selected the top object in the Object List. The Up
button would be unavailable.

Position/Size group box

Objects can be moved or sized through the Position/Sze group box. If the Position button is
selected, the options available in this group box are X and Y. The X position moves an object
relative to the left edge of the page. An X position of 0.5 inches places the left edge of the object
0.5 inches from the left side of the page. The Y position moves an object relative to the bottom of
the page. A Y position of 5.0 inches places the top edge of the object 5.0 inches from the bottom
of the page.

If the Size button is selected, the options available are Wand H. The W field changes the width of
an object, and the H field changes the height of the object. Rotated graph objects cannot be sized.
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Close button
Click the Close button to close the Object M anager .
Note: When using the Object M anager to select objects, you can use the View | Style | Window

w/ Object Manager command to simultaneously view the plot in a split-window. Thisalows
you to see the object(s) that you select and keeps the Object Manager available.

Edit Menu Commands

Grapher contains the standard Windows editing commands, plus some additional onesto help
with object selection.

UNDO / REDO COMMANDS

Edit | Undo

The Edit | Undo command reverses the last action. The undo command is grayed out if there are
not any actionsto reverse or if the last action cannot be reversed. To access the undo command,
go to Edit | Undo, click the undo button ﬂ on the toolbar, or pressCTRL + Z.

Set the number of times undo can be selected in the Preferences dialog box (File | Preferences).
The default number of undo levelsis 10. This can be set from zero to 25.

Edit | Redo

Once an action has been undone, use the Edit | Redo command to restore the action. For
example, assume an object is deleted from the document. The undo command appears as Edit |
Undo Deletion. Once Edit | Undo Deletion is selected, the object reappears and the Edit | Redo
command appears as Edit | Redo Deletion. If Redo Deletion is selected, the object is deleted

again. To access the redo command, go to Edit | Redo, click the redo button ﬂ on the toolbar,
orpressCTRL +.
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Cut/ CopY / PASTE/ PASTE SPECIAL / DELETE COMMANDS

Edit | Cut
The Edit | Cut command places the selected item on the clipboard. Use Edit | Cut to move

objects to a different location in the document or to move the object to another application.
Cutting an object deletes the selected object after it is copied to the clipboard. To cut an object

from its current location, use the Edit | Cut command, click the cut button M on the toolbar, or
pressCTRL + X.

Edit | Copy
The Edit | Copy command copies the selected item to the clipboard. When an object is copied, it
remains in the current window. To copy an object to the clipboard, use the Edit | Copy command,

. ER;
click the copy button on the toolbar, or press CTRL + C.

Edit | Paste

The Edit | Paste command copies the clipboard contents into a document. The clipboard contents
remains on the clipboard until something new is cut or copied to the clipboard. Using the Edit |
Paste command pastes objectsin their native format. For example, if atext block is cut and then
the Edit | Paste command is used, the object is pasted astext. Most native objects can be edited
in Grapher. To paste an object from the clipboard, use the Edit | Paste command, click the paste

button % on the toolbar, or pressCTRL + V.

Edit | Paste Special

When objects are cut or copied to the clipboard, some formatting information is also copied. In
order to select the format of the pasted information, use the Edit | Paste Special command. For
more information on inserting OL E objects with Edit | Paste Special, see the topic Creating OLE
Objects on page 199. The normal options under Edit | Paste Special include Picture (Enhanced
Metafile), Picture (Metafile), and Device Independent Bitmap. Other options are available
depending on the object type and the program from which the object was copied.

Note: Only one object may be placed on the clipboard at atime. Each time the Edit | Cut or
Edit | Copy command is used, the contents of the clipboard are overwritten. The contents of
the clipboard can be inserted into a document with the Edit | Paste or Edit | Paste Special
commands.

Edit | Delete

The Edit | Delete command removes an object from the document. Y ou can restore a deleted
object through the Edit | Undo command.
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SELECTION COMMANDS

In addition to the standard commands listed above, Grapher has some selection commands that
aid you in selecting groups of objects or individual objects.

Edit | Select All

Use the Edit | Select All command, or pressthe CTRL + A keys, to select all objectsin the
document.

Edit | Deselect All

Use the Edit | Deselect All command to deselect all selected objects. This command is useful
when zoomed in on a selected object. All objects can also be deselected by clicking in the white
space outside al objectsin the plot window.

Edit | Invert Selection
The Edit | Invert Selection command selects non-selected objects and deselects selected objects.

Edit | Block Select

Use the Edit | Block Select command to select items by dragging a rectangle around them. The
block select command is available at all timesin the program. Click outside one corner of the
object, hold the left mouse button down, and drag the mouse to the opposite corner of the object.
To avoid accidentally moving an object when using the block select command, choose Edit |
Block Select. Thisforcesthe programinto “block select only” mode where objects cannot be
moved. If an object is properly selected, a selection rectangle surrounds the object.

Selection options are set in the Preferences dialog box. The Preferences dialog box is accessed
from the File | Prefer ences command.

OBJECT COMMANDS

The object commands et you embed or link objects from another application to a Grapher
document.

Edit | Insert New Object

The Edit | Insert New Object command opensthe I nsert Object dialog box where you select the
type of object you want to create. See The Insert Object Dialog Box on page 197 for more
information on the I nsert Object dialog box.
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Edit | Links

The Edit | Links command opensthe Linksdialog box. Use this option when you have checked
the Link check box when inserting an object. See The Links dialog box on page 198 for more
information on the Links dialog box.

Edit | Object
After you add any type of object, you can edit, open, or convert that object by selecting it and then

choosing the object’ s name from the Edit menu. A submenu displays, showing the different
options available for that object. This menu varies with object type.

Note: The name of the Edit | Object command varies according to the type of object that is
selected. For instance, if an AutoCAD drawing object is selected, the command islisted as
Edit | Linked Drawing Object. For alinked Excel file, the command appears as Edit |
Linked Worksheet Object. If the Excel fileis not linked, it appears as Edit | Wor ksheet
Object. Likewise, each different object has unique menu options. However, most objects
have the Edit, Open, and Convert commands. Refer to Editing OLE Objects on page 200 for
additional information on the general options available.

Edit | Reshape

Use the Edit | Reshape command to move, delete, or insert vertices in polygons and polylines.
Objects such as broken apart metafiles can be edited with the Edit | Reshape command. Polygons
must have at |east three vertices.

To reshape a polyline or polygon:
1. Select the object.
2. Choosethe Edit | Reshape command.

3. Thepointer turnsinto an arrowhead and all the
vertices appear as small hollow squares.

4., Tomove avertex, click on the vertex with the mouse
and drag it to anew location. To add a vertex, hold When Edit | Reshape is selected, the
down the CTRL key and click the area on the polygon vertices that make up the object are

or polyline. To delete avertex, select it and then press shown by small hollow squares. A
the DEL key. selected vertex shows as a solid black

square.

5. Pressthe ENTER key to end the edit mode, or press the ESC key to cancel the changes.

Edit | Properties

Use the Edit | Properties command, or pressthe ALT + ENTER keys, to edit the properties of a
selected object. The properties for each object vary depending on what the object is. For
example, polygons have line and fill properties, while graphs have axis, plots, and legend
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properties. Please reference the object type for more information on its properties. There are
several ways to open an object’ s properties.

»  Select the object and choose Edit | Properties.

* Right-click on the selected object and then choose
Properties from the context menu.

»  Select the object and then click the Line, Fill, Text, or

N

o

A
Symbol buttons on the properties toolbar. %
*  Double-click on the object. _

«  Open the Object Manager, highlight the object, and click The properties toolbar is
the Properties button. displayed on the right

side of the Grapher

Once the properties dialog box is open, make any necessary window.
changes and click OK or Apply to accept the changes.
If an entire graph is selected, a Graph Properties dialog box appears.
The Graph Properties dialog box shows all -
plots, axes, and legends associated with the
graph. Top-level legends do not appear in this V]l
dialog box because top-level legends are not tied [Z]E=2 Graph Title
to a specific graph. - [Z] H Awes

[]HH = Az
Use the Graph Properties dialog box to edit the I s 1

graph’s components, to change the ID of an
object, or to delete parts of the graph. You can
also add axes, plots, legends, and titlesto the
graph through the Graph Properties dialog box.

See the Selecting Objects section on page 187 of
this chapter for more information on selecting
graphs. | |+

D[ K] E [t |5 ma

[ Cloge on Properties

Lloze

The Graph Properties dialog box displays
all of the members of a graph object.

{¥}— Line/Spmbol Plot 1 [Line/Symbal,
Legends
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Thelnsert Object Dialog Box

TheInsert Object dialog box is opened by the Edit | Insert New Object command. The radio
buttons on the left side of this dialog box give you the option to create a new blank document or to
create the new object from an existing file.

Create New option

The Create New option lets you
choose the type of object you
want to create. Select an
option from the Object Type
list. Thislistincludesall of the
object types that can be created
inaGrapher document. For
example, a Microsoft Word
Document can be created in
Grapher. Choose Microsoft
Word Document from the
Object Typeligt, click OK and
an object box appears. Text
can be typed and edited just as
in Microsoft Word.

Inzernt Object

Object Type:

oK I
Cancel |

' Create New Microzoft PowerPaoint Slide
i icrosaft wiord Document
Microgoft Word Picture
MIDI Sequence

MMCCHl Class =
ManepCentral Quotes

MoveByr Class

M5 Organization Chart 2.0 j

™ Create from File

I Display &z lcon

Rezult
Inserts a new Microzoft Word Document object

inta pour document.

The Insert Object dialog box creates a new blank object.

Note: Only OLE compatible programs on your computer appear in thislist. For example, if you
do not have Microsoft Word installed, the Microsoft Word Document option does not appear.

Create from File option

The Create from File option lets you create an object from an existing file. Use the Browse button

to select the file you want to add
to the Grapher document.

Place a check mark in the Link
check box if you want to keep
the object dynamically linked to
the originaly file. When an
object islinked, edits made in the
original file are updated in the
Grapher document.

When adding an object, the
Result group box display tells
you what the result of creating
the object is.

Inzert Object EHE
oK |
" Create New .
File: Cahcel
' Create from File C:A\Program FileshGolden SoftwarshGrap

I Link

™ Display &g lcon

Result
Inserts the contents of the file as an object into
your document 20 that pou may activate it using

the program which created it.

The Insert Object dialog box creates an object from an
existing file.

Grapher
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Check the Display As Icon check box to display the new object as anicon instead of displaying the
full object. If the Display As Icon box is checked, click the Change Icon button to edit the
displayed icon and title of the object.

The L inks dialog boX T

The Links dialog box :

shows alist of all objectsin L Tiea Lo Lamce
the current Grapher
document linked to files.

Linksfield Change Suue._ |

NN T daichelici ol Dligwv AL Pl

Thefile name, type of file, Ereak Link
and method of updating the

file are shown in the Links Souce  EATempSured cyfindrical de

box. Thefull file name and T Lo Excleoriohen

type of fileislisted in the Upclae * fuioraic I Heud

Source and Type fields

below the Linksbox. Inthe  The Links dialog box displays all objectsin the Grapher plot linked
Update field, choose to existing files.

Automatic or Manual
updates.

Update Now button

If Manual update is selected, you must open the Links dialog box and click the Update Now button
to show any changes made to the object.

Open Source button

Clicking on the Open Source button opens the original file in the original application. If a
Microsoft Excel file was selected and the Open Source button was clicked, Microsoft Excel would
open displaying the original file.

Change Source button

Clicking on the Change Source button allows you to change the file that isinserted into the
Grapher document.

Break Link button

Clicking on the Break Link button removes the link between the original file and the object
inserted into the Grapher document. The object becomes an embedded object.
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Adding Objectsthrough OLE

Object Linking and Embedding (OLE) is afeature that allows several software applications to
work together. OLE allows the use of an object in another application without losing the
functionality of the original application. There are two types of OLE objects, linked objects and
embedded objects. A linked object is stored within the origina file, and any changes made to the
origina file appear in Grapher's copy aswell. Embedded objects are stored in Grapher asa
separate copy of the original object. Embedded objects can be edited within Grapher using the
original application’s menu commands, toolbars, etc. Changes made to the object in the original
file do not appear in Grapher's embedded copy and vice versa.

CREATING OLE OBJECTS

You can create an OLE abject in Grapher by using the Edit | Paste Special command or the Edit
| Insert New Object command.

The Edit | Paste Special

. Paste Special
command copies the el i P
object from the Windows  gouce: SheettIRaCt:RaCs
clipboard and insertsiit - P
into Grapher. If an OLE SR _ Concdl |
type is SpeCIfI ed asthe (o Paste ||r-:-:s:|:|rE-:EI '-.-.-' ark.shest
nfarmatted Tex
clipboard format, then the Picture [Enhanced Metafile)
object can be embedded € Pastelink  |Fictue (Metale]
- itmap

or linked. If the Paste
option is selected in the ~Result
Paste Special dialog box, I Idnserts the con}:ents of the clipboard inta pour ! Worksheet

. . | P . ooument =0 that you may activate it uging |
the ObJ ectis embedded | E Microzoft Excel 97, 1t will be displayed az an icon. |
Select the Paste Link i ‘ Change [con... I

option to paste the object
asalinked object. Either The Paste Special dialog box shows the options when embedding a
type of object can be Microsoft Excel Worksheet as an icon.

pasted into Grapher as an icon by checking the Display as Icon check box.

Use the Edit | Insert New Object command to create a new OLE object in the document, or to
import an existing object into the document. When creating a new OLE object, abox appearsin
the Grapher window in which to create the object. The menu commands and toolbars change to
the original application of the selected object type. For example, to create a Microsoft Word
object in Grapher choose Edit | Insert New Object, select the Create New radio button, and
choose Microsoft Word Document from the Object Typelist. The Grapher menu commands
change to the Word menu commands, and the toolbars change to the Word toolbars.
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An OLE object can also be inserted from afile. An object created from afile can be linked or
embedded. If the application for the selected file type does not support OLE, then thefileis
inserted asanicon. Thisicon can be used to open the original application.

See the topic, The Insert Object Dialog Box on page 197 for a description of the Insert Object
dialog box.

EDITING OLE OBJECTS
Double-click on the OLE object to edit it, or use the Edit | [object type] Object command.

» Embedded objects are edited directly in the Grapher window. When editing an embedded
object, all commandsin the plot window change to the original application commands.

» Linked objects are edited in the original application window. Double-clicking on alinked
object opens the original application. The Edit | [object type] Object | Open menu opens the
original application for linked or embedded objects. An embedded object appears with
diagonal lines across it when it is being edited in the original application window. Choose
File | Save Copy Asin the original application to save changes. Check the original
application’s File menu for Close and return to *.GRF to return to the embedded object in
Grapher.

To convert the OLE object into another type of object, select the Edit | [object type] | Convert
command. Converted objects cannot be converted back to the original object type.

IMORTANT! Use Extreme Caution with the Convert command. Since Convert atersthe
system registry, it converts ALL objects of agiven type in every program that recognizes the
object type. Thereisno undo command for thisfeature. Once an object type is converted it
remains converted until the registry is physically edited.

| mporting Graphics

Add graphic files, such as bitmaps, to the plot window with the File | Import command. Graphics
can also be added with OLE commands in the Edit menu.

Some imported files have format-specific options. For example, line colors can be changed when
importing [.DXF] files. For more information on each import file type, please refer to the online
help system. In addition, some imported files can be broken apart (View | Break Apart) and
edited. Refer to the section, Edit Menu Commands on page 192 for more information on each
editing feature. Bitmaps cannot be edited, rotated, or broken apart in Grapher.

Since the Golden Software Blanking file [.BLN] and the Atlas Boundary files[.BNA] are ASCII
formats that can be edited in the worksheet, use File | Import to open these files as graphics. File
| Open opens the files in the worksheet.
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Arrange Menu Commands

Objects can be arranged in a Grapher document by dragging selected objects to new locations or
by setting the exact position in the Object Manager. If the objects overlap, the drawing order of
the objects can be changed using the Arrange menu commands or using the Object M anager .
Besides trandational movement, some Grapher objects can aso be rotated. Objects can also be
combined to create a single composite object.

SETTING THE OVERLAP ORDER OF OBJECTS

When multiple objects overlap each other, you can set which ones you want to appear on top of
the others using the Arrange menu commands. Thisis sometimes necessary with opague items so
that other objects are visible.

Arrange | Moveto Front

The Arrange | Moveto Front command moves the selected object to the top of the drawing
order. The object appears on top of the other objects. To access this command, select the object,
and choose Arrange | M oveto Front or pressthe SHIFT + PAGE UP keys.

Arrange | Moveto Back

The Arrange | Moveto Back command moves the selected objects to the bottom of the drawing
order. The object appears behind the other objects. To access this command, select the object,
and choose Arrange | M ove to Back or pressthe SHIFT + PAGE DOWN keys.

Arrange | Move Forward

The Arrange | M ove Forwar d command moves the selected object forward one position in the
drawing order. To move an object forward, select the object, and choose Arrange | M ove
Forward or pressthe CTRL + PAGE UP keys. You can aso use the Up arrow button in the
Object Manager.

Arrange | Move Backward

The Arrange | M ove Backward command moves the selected object backward one position in
the drawing order. To move an object backward, select the object, and choose Arrange | Move
Backward or pressthe CTRL + PAGE DOWN keys. Y ou can aso use the Down arrow button in
the Object Manager.
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GROUPING OBJECTS TOGETHER

Grouping objects allows you to combine them together so that multiple objects can be selected,
moved, copied, pasted, or otherwise manipulated asif it were asingle object. When objects are
combined, you can no longer control the individual properties of any individual object in the
group. To edit an individual object, you must first break the group apart.

Object grouping is controlled using the following Arrange menu commands:

Arrange | Combine

The Arrange | Combine command is used to group several independent objects into one
composite object. Composite objects can be a combination of several types of objectsincluding
other composite objects. Composite objects can be moved or resized as a single object, though
individual parts cannot be edited. Break apart the composite object to edit an individual object.
To create a composite object, select all the objects to be part of the composite, and chose the
Arrange | Combine command.

Arrange | Break Apart

The Arrange | Break Apart command is used to separate a composite object into its component
pieces. Composite objects cannot be edited, so use this command to break apart the composite to
edit individual parts of the composite object. The Arrange | Break Apart command can aso be
used with imported filesincluding Golden Software Boundary [.GSB]; Atlas Boundary [.BNA];
USGS|[.DLG], [.LGO], [.LGS]; AutoCAD [.DXF]; Golden Software Blanking [.BLN]; and
Metafiles [ (WMF].

ROTATING AND ALIGNING OBJECTS

Use the following Arrange menu commands to customize the orientation and alignment of
objects.

Arrange | Rotate

Use the Arrange | Rotate command to rotate an object by a specified number of degrees. To
rotate an object, select the object and choose the Arrange | Rotate command. Enter the number
of degreesto rotate the object into the Rotate object dialog box. Positive numbers rotate the
object in a counter-clockwise direction and negative numbers rotate the object in a clockwise
direction. Some objects, such as bitmaps, cannot be rotated. If a graph object isrotated, it cannot
beresized. In order to size arotated graph, clear the graph rotation with the Graph | Clear
Rotation command, resize the graph, and then rotate the graph again.

Arrange | Free Rotate

Use the Arrange | Free Rotate command to rotate an image with the mouse. Select the object,
and choose Arrange | Free Rotate. The mouse pointer changes to have a small angle symbol
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next to it. Thisindicatesthat the program isin free rotate mode. To rotate an object, click just
inside the object’ s bounding box and hold the |eft mouse button while dragging the cursor. Asthe
object isrotated, the degrees of rotation are indicated in the status bar. Some objects, such as
bitmaps, cannot be rotated. If agraph object isrotated, it cannot beresized. In order to sizea
rotated graph, clear the graph rotation with the Graph | Clear Rotation command, resize the
graph, and then rotate the graph again.

Arrange | Align Objects

The Arrange | Align Objects command is used to |

align selected objects relative to the bounding box r Horizantal —Mertical
surrounding the selected objects. Y ou can align the &+ Hone * Mone
objects both vertically and horizontally. £ Left £ Top
The Horizontal group box has four options: None, " Certer " Center
Left, Center, and Right. The Left option aligns all ~ R B
selected objects along the left side of the group’s Bight Bettom

bounding box. The Center option centers all selected
obj ects between the left and right sides of the group’s ok, I Cancel
bounding box. The Right option aligns all selected
objects along the right side of the group’s bounding
box. The None option does not change the individual
components horizontal placement.

The Align Objects dialog box shows
the Horizontal and Vertical

alignment for the selected objects.
The Vertical group box has four options: None, Top,
Center, and Bottom. The Top option aligns all selected objects along the top side of the group’s
bounding box. The Center option centers all selected objects between the top and bottom sides of
the group’ s bounding box. The Bottom option aligns all selected objects a ong the bottom side of
the group’ s bounding box. The None option does not change the individual components vertical
placement.

Draw Menu Commands

The Draw menu contains several objects that can be added to the plot window. Y ou can add text,
polygons, polylines, symbols, rectangles, rounded rectangles, and ellipses through the Draw
menu, or through the draw toolbar. Drawing object default fill properties, line properties, text
properties, and symbol properties can be set through File | Preferences. Refer to Chapter 8,
Default Settings for more information on default settings. Drawing object properties can be
changed by clicking on the available tools on the properties toolbar, by double-clicking on the
drawing object, by selecting the object and selecting Edit | Properties, or by clicking the
Properties button in the Object Manager .
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DRAWING SYMBOLS, LINES, AND POLYGONS

Use the following Draw menu commands to add your own graphic objects and symbols to your
graph.

Draw | Polygon
Use the Draw | Polygon command to draw an irregularly shaped area. Polygons must have at

least three vertices. Choose Draw | Polygon, or click the polygon button on the toolbar to
draw a polygon. Once the Draw | Polygon command is selected, the pointer changesinto a
crosshair to indicate drawing mode.

»  Click points on the page to draw a polygon.

» Click and hold the left mouse button and drag the mouse to create a continuous stream of
points.

»  Click the right mouse button to remove the last drawn point.
* Pressthe CTRL key while clicking pointsto constrain the lines to 45-degree angles.
»  Double-click the left mouse button or press the ENTER key to close the polygon.

*  Pressthe ESC key to exit drawing mode. To cancel drawing a polygon, press the ESC key
before closing the polygon.

»  Edit the polygon shape by using the Edit | Reshape tool. See the Edit | Reshape section on
page 195 for more information about reshaping objects.

Draw | Polyline

Use the Draw | Polyline command to draw a polyline. Choose the Draw | Polyline command, or

click the polyline button Mon the toolbar to draw a polyline. Oncethe Draw | Polyline
command is selected, the pointer changes into a crosshair to indicate drawing mode.

»  Click only the endpoints of aline to draw a straight line. Observe the cursor position in the
status bar to position the endpoints of aline.

» Click several pointsto create an irregularly shaped line.
e Click the right mouse button to remove the last drawn point.

e Click and hold the left mouse button and drag the mouse to create a continuous stream of
points.

» Pressthe CTRL key while clicking pointsto constrain the lines to 45-degree angles.
*  Double-click the left mouse button or press the ENTER key to end the line.
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*  Pressthe ESC key to end drawing mode. To cancel drawing the line, press the ESC key
before ending the line.

» Edit the polyline by using the Edit | Reshapetool. See the Edit | Reshape section on page
195 for more information about reshaping objects.

Draw | Symbol

Use the Draw | Symbol command to draw a symbol. Choose the Draw | Symbol command, or
click the symbol button ﬁlon the toolbar to draw a symbol. Once the Draw | Symbol command
is selected, the pointer changes to a crosshair. Click in the document to add a symbol at that

location. Pressthe ESC key to end drawing mode. Double-click the symbol to change the size,
color, or symbol font.

Draw | Rectangle

Use the Rectangle command to create a rectangle or square in the document. Choose Draw |
Rectangle, or click the rectangle button Elon the toolbar. You can hold down the SHIFT key to
draw the rectangle outwards from the center rather than from one of the corners.

Todraw arectangle:

1. Select the Draw | Rectangle command. The pointer changesto a pencil with a small square
to indicate drawing mode.

2. Click and hold the left mouse button at one corner of the rectangle.

3. Drag the mouse to the opposite corner of the rectangle. The size of the rectangle appearsin
the status bar asit is drawn.

|Rectangle 1 selected |#=555in, y=-165in [300in % 2.00in él

The rightmost column in the status bar shows the dimensions of the rectangle.
Release the left mouse button when the rectangle is the preferred size and shape.

Press the ESC key to end drawing mode.

Todraw asquare:
Hold down the CTRL key while dragging the mouse to draw a square rather than arectangle.
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Draw | Rounded Rect
Use the Draw | Rounded Rect command to create a rectangle or square with rounded corners.

Choose Draw | Rounded Rect, or click the rounded rectangle button — on thetoolbar. You can
hold down the SHIFT key to draw the rounded rectangle outwards from the center rather than
from one of the corners.

Todraw arounded rectangle:

1. Select the Draw | Rounded Rect command. The cursor changes to a pencil with a small
rounded rectangle next to it to indicate drawing mode.

2. Click and hold the left mouse button at one corner of the rounded rectangle.

3. Drag the mouse to the opposite corner of the rounded rectangle. The size of the rectangle
appearsin the status bar asit is drawn.

Release the | eft mouse button when the rectangle is the preferred size and shape.
Press the ESC key to end draw mode.

Todraw arounded square:

Hold down the CTRL key while dragging the mouse to draw a square rather than a rectangle.
Draw | Ellipse

Use the Ellipse command to create an ellipse or circle in the document. Choose the Draw |
Ellipse command, or click the ellipse buttonEI on thetoolbar. Y ou can hold down the SHIFT
key to draw the ellipse outwards from the center rather than from one of the bounding box corners.

Todraw an ellipse:

1. Select the Draw | Ellipse command. The cursor changes to a pencil with asmall circle next
to it to indicate drawing mode.

2. Click and hold the left mouse button at one corner of the bounding box of the ellipse.

3. Drag the mouse to the opposite corner of the ellipse. The size of the ellipse’ s bounding box
appearsin the status bar asit is drawn.

Release the left mouse button when the ellipse is the preferred size and shape.
Press the ESC key to end draw mode.
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Todraw acircle:
Hold down the CTRL key while dragging the mouse to draw a circle rather than an ellipse.

To draw an dllipse, click on the ellipse tool, or choose Draw | Ellipse. To create a circle, hold down the
CTRL key while using the Draw | Ellipse command.

Draw | Text

Click the Text button il on the toolbar or choose the Draw | Text command to add text objects
to the document. After selecting the text tool, the cursor turnsinto a pointer with asmall A beside
it. Click onalocation in the document to insert text and then enter the text into the Text Editor
dialog box. Click OK to exit the Text Editor and then press the ESC key to end the Draw | Text
mode. Edit text by double-clicking on the text, by using the Object M anager, or by clicking the
text properties tool (blue “A”) when the text is selected.

Using the Text Editor

Use the Text Editor to create or edit atext object. To easily find a button's function in the Text
Editor, position the cursor over the button for a description of the TZoom—
function. A text object is one or more lines of text that function as [1507 =]

asingle entity. You can enter text or change existing text in the

text edit box. Text can be magnified in the text edit box by The Zoom group box
entering a new number in the Zoom group box. magnifies text.

Before text is entered, select a typeface from the drop-down list in the upper left corner of the
dialog box. Set the size of the typeface in the
edit box to theright of the typefacelist. Change

Auial | 12 pts = 1' the color of the text by choosing a new color
from the color palette. To change these settings
The font face, font size, and font color drop- after the text is entered, highlight the text and
down lists show the font properties of the text. then change the settings. Only highlighted text is
changed.
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* Createbold EI italic il underline EI or strikethrough iltext by clicking on the
appropriate style button.

* Thecut, copy, and paste commands work in the same manner that the commands Edit | Cut,
Edit | Copy, and Edit | Paste work. See Edit Menu Commands on page 192 for more
information about these functions.

* Clickthe il button to add a superscript character.
* Clickthe EI button to add a subscript character.

*  Click the reset position button ﬂ to return to the default text size and position after adding a
superscript or a subscript character. Enter a number into the character position control

1 |'3' =] to raise or lower text from the midpoint of the existing line.

* Note: Thisdoes not revert to normal font. It merely changes the appearance of the
superscript or subscript font. To exit the super/sub script command, click the appropriate
button a second time to deselect it.

* Toadd asymbol to the text object, click the il button.

» Toautomatically enter today’s date or time, click the button.

* Toadd abackground color to the text box, click the button. This opensthe Fill

Propertiesdialog box. See Fill Properties on page 158 for more information about these
options.

*  To enter equations based on atemplate, click the QI button. Choose atemplate from the
Template Library and then click the Insert button, or create a new template by clicking the
New button. Modify an existing template by clicking the Edit button.

Create complex equations by nesting multiple templates

together. 1n the example to the right, a divided by b isone =
template. The square root of a divided by b requires two a \/a
templates. Once the template is added to the text edit box, 1 1
highlight a character in the template and use the Sub b b
Position controls to position a character in the template. The equation on the left
For more information on the Template Library dialog box contains one template. The
or the Create/Edit Template dialog box, and for an equation on the right
example of how to create templates, see the online help contains two templates.
system.
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Alignment group box

A text box isan imaginary box that tightly bounds atext object. Thelinesin atext object can be
right justified, left justified, or centered within the text box.

The reference point is the point clicked on in the plot window when the cursor contains an A next
toit. Thetext box is horizontally and vertically aligned relative to the reference point. Right
aligns the text box so that the reference point is to the right of the text box. Left aligns the text box
so that the reference point is to the left of the text box. Center aligns the text box so that the
reference point is centered between the left and right sides of the text box.

Bottom aligns the text box so that the reference point is to the below of the text box. Top aligns
the text box so that the reference point is at the top of the text box. Center aligns the text box so
that the reference point is centered between the top and bottom sides of the text box. Baseline
aligns the text box so that the reference point islocated at the base of the text. The baselineisthe
imaginary line along which characters are positioned as they are drawn. Descenders on characters
are drawn below the baseline.

.Grapher .Grapher

ase Line . .Grapher
M Grapher

The baseline of a text box is Grapher
at the base of the text above .
the descenders. Grapher Grapher

In each case, the dot represents the reference point.
On theleft side, Horizontal alignment is shown from
top to bottomas: Left, Center, and Right. On the
right side, Vertical alignment is shown from top to
bottom as: Top, Baseline, Center, and Bottom.
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View Menu Commands

While editing objects, you can vary the display with the View menu commands. The View menu
allows you to zoom in on objects and change the window style to make editing objects easier.
View menu commands that allow you to set the screen update, which toolbars are shown, and
whether bitmaps are shown in the window.

RESIZING THE VIEW

View | Fit to Window
Usethe View | Fit to Window command to scale the objects so that they fill the plot window.

View | Page
Use the View | Page command to view the extents of the page. The page outlineisvisibleif the

Display page outline option is checked in File | Preferences. You can use this command even if
the Display page outline option is not checked.

View | Actual Size

The View | Actual Size command scales the drawing to the approximate size it is when printed.
Thesizeisusually scaled dightly larger on the display to allow an adequate size for displaying
text.

View | Full Screen

The View | Full Screen command scales the image to fit the monitor. The command menus and
toolbars are not accessible when viewing at Full Screen. Pressthe ESC key or click a mouse
button to return to the normal plot window.

ZooM COMMANDS

View | Zoom |In
The View | Zoom | In command increases the magnification of theimage. The command scrolls
the window to keep the point that was clicked on centered in the window. To zoomin, select

View | Zoom | In or click the Zoomin button ® on the toolbar. Click on the area on which to
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center the magnified image. Double-click the Zoomin button to lock the zoomin tool alowing
for zooming in multiple times. Pressthe ESC key or select another button to end the locked zoom
mode.

View | Zoom | Out

The View | Zoom | Out command decreases the magnification of theimage. The command
scrolls the window to keep the point that was clicked on centered in the window. To zoom out,

select View | Zoom | Out or click the Zoom out button %Ion the toolbar. Click onthe areaon
which to center the magnified image. Double-click the Zoom out button to lock the zoom out tool
allowing for zooming multiple times. Pressthe ESC key or select another button to end the locked
zoom mode.

View | Zoom | Rectangle
The View | Zoom | Rectangle command allows magnification by drawing a rectangle around the

area of interest. Select Zoom | Rectangle, or click on the Zoom rectangle button ﬂon the
toolbar to magnify theimage. Hold down the left mouse button and drag a rectangle around the
area of interest to magnify it. Double-click the Zoom rectangle button to zoom multiple times.
Press the ESC key to end the locked zoom mode.

View | Zoom | Selected

The Zoom Selected command changes the magnification of the image so that the selected objects
are the maximum size possible in the window.

Zoom Per cent

The Zoom Percent button allows you to type or scroll to the size that you want IW:I
to zoom. The graph isredrawn at the specified scale. Setting the percentage —I
to 100% is the same as using the Zoom | Actual Size command. This command can only be
accessed via the toolbar.

VIEW STYLE COMMANDS

The View | Style command lets you select from several different document views. These views
combine the standard plot window with either the Object M anager, Graph Manager, or the data
worksheet, so that both can be seen simultaneously.
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View | Style | Standard

The Standar d view isthe default document
view in Grapher. Thisview containsasingle
plot window. In order to edit the properties of
an object, you need to double-click on an object
or open the Object Manager using the Edit |
Object Manager command.

View | Style | Window w/Object
M anager

The Window w/Object Manager view isa
split window with the plot on the left and the
Object Manager on theright.

Y ou can use your mouse to grab the split line
between the windows and drag it left or right to
change the spacing.

Inthe View | Style | Window w/ Object
Manager view, objects can be selected in the
Object Manager on theright side of the
screen. The object is also selected in the plot
window on the left side of the screen. Object
properties such as line style, fill color, and
location can be changed by clicking on the
buttons at the bottom of the Object M anager
view.
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The View | Style | Standard window is shown here.
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The View | Style | Window w/Object Manager
window is shown here.
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View | Style | Window w/Graph
M anager

The Window w/Graph M anager view isa
split window with the plot on the left and the
Graph Manager on the right.

Y ou can use your mouse to grab the split line
between the windows and drag it left or right to
change the spacing.

Inthe View | Style | Window w/ Graph
Manager view, objects can be selected in the
Graph Manager on theright side of the
screen. The object isthen selected in the plot
window on the left side of the screen. Axes,
plots, legends, and titles can be added by
clicking the buttonsin the Graph M anager
view.

View | Style | Window w/Wor ksheets

The Window w/Worksheets view isa split
window with the plot on the left and the
worksheet on the right.

If the graphs on the left use more than one data
file, the worksheets overlap and are assigned
numbered tabs. To view adifferent worksheet,
click on itstab at the bottom of the worksheet
window.
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The View | Style | Window w/Graph Manager is
shown above.
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When more than one worksheet is present they
overlap and are assigned numbered tabs.

The buttons at the top of the worksheet window
are the menu commands for the worksheet.

See Chapter 3, Working with Data Filesfor
more information on the commands available
in the worksheet.
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The View | Style | Window w/Worksheetsview is
shown here.
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REDRAW SETTINGS

View | Redraw

The View | Redraw command redraws all images on the screen. Y ou can also redraw the screen
at any time by pressing the F5 key.

View | Auto Redraw

The View | Auto Redraw command causes Grapher to automatically redraw the image each time
the window contents change or the view is changed. The command is enabled if there is a check
mark besideit. Click the View | Auto Redraw command to toggle the command on and off. If
the View | Auto Redraw is disabled, use the View | Redraw command or press the F5 key to
redraw the image.

View | Auto Track Worksheets

The View | Auto Track Worksheets command is used to automatically show changesin the
worksheet associated with the graph. The command is enabled if there is a check mark beside the
command. If View | Auto Track Worksheetsis disabled, changes made to the worksheet do not
show on the graph. Click the View | Auto Track Wor ksheets command to toggle the command
on and off. This command only reflects changes made to the worksheet whileit is opened in the
Grapher worksheet window.

DISPLAYING TOOLBARSAND GRAPHICS

Grapher lets you customize the Grapher window by letting you view only those toolbars that
you use. The status bar can be removed from the program window. The standard toolbar can also
be customized to show only those buttons that you wish.

View | Toolbars

Use View | Toolbar s command to show or hide the Sandard, Drawing Tools, Properties and
Zoom Toolstoolbars. A check mark is displayed next to visible toolbars. Hold the pointer over
any button on the toolbar to display the function of the button. Grapher toolbars can be moved to
any location in the document or they can be displayed as floating tool palettes. To dock the
toolbar in anew location, click in the gray area outside the buttons, hold the left mouse button, and
then drag the toolbar to anew location. Y ou can drag the toolbar into the window to display it as
apalette.
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Editing the Standard toolbar

The standard toolbar allows you to open or save files. It aso allows you to create any new graph
type, change the view style, and copy and paste objects.

DSEH S ) @l - (enMENieed Ak TEEEE 2N

The standard toolbar allows you to open or savefiles. It also allows you to create any new
graph type, change the view style, and copy and paste objects.

To remove or add buttons to the standard toolbar, right-click anywhere within the toolbar. A
Customize Toolbar

dialog box opens. In

the Available toolbar Awailable toolbar buttons: Current toolbar buttors: s |
buttons box, alist of Separator ;I lalle Histogram ;I =
buttons not currently % Print B8 Bowwhisker _ Pz |
H . Cut Separator Help
dlﬂ)l ayed is shown. |52 Bubble Plat TE Object Manager 4'
%I ect any Of the% |ﬂ Function Graph Standard
button names and Eq) “iew Object Manager | E “iew Graph Manager | el
. = Up
click the Add button. View warkshests i
The button is added at _I;I o P _|;| Move Down|
. . A 2 4 k
the cursor location in <] 0
the Current toolbar

Customize Toolbar

The Customize Toolbar dialog box allows you to change which buttons

buttons box. To are shown on the standard toolbar.

remove buttons from
the toolbar, select the button name in the Current toolbar buttons box and click the Remove
button. The button isthen stored in the Available toolbar buttons box. To not accept any changes
that you have made, click the Reset button. Thetoolbar returnsto its previous layout. Click the
Move Up button to move the selected button up in the toolbar list. Click the Move Down button to
move the selected button down in the toolbar list. Click the Close button to close the dialog box.
All of the changes you have made are shown on the toolbar.
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View | Status Bar

Click on the View | Status Bar command to show or hide the status bar. The status bar displays
information about the current command or activity in Grapher. A check mark next to status bar
indicates that the status bar is displayed. The status bar is divided into three sections. The left
section shows the selected object name. If acommand is selected a brief description of the
command appears here instead of the object name. The middle section shows the pointer
coordinates in inches or centimeters. If the Graph | Digitize or Graph | Digitize Fixed command
is selected, this area displays the pointer position in the graph's X and Y coordinate system. The
right section shows the dimensions of the selected object. In the worksheet, the status bar displays
ToolTips.

|Line/Symbol Plot 1 selected k=299 iny=452in B10iIn=540in ~

The status bar shows the selected object name in thefirst pane, the cursor position in the second pane, and
the selected object dimensions in the third pane.

Arranging Windowsin Grapher

The plot windows, template windows, and worksheet windows can be arranged in a number of
ways inside the main Grapher application window.

WIiNDOW M ENU COMMANDS

The following commands are accessed from the Window menu. These commands allow you to
rearrange the open windows.

Window | New Window

Use the Window | New Window command to create a duplicate window. Use this duplicate
window to display different views or different parts of the same graph simultaneously. When you
edit objectsin either window, the changes appear in both windows.

Window | Cascade
Use Window | Cascade to arrange multiple windows in an overlapped fashion.

Window | Tile Vertical
Use Window | Tile Vertical to arrange multiple windows side by side.
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Window | Tile Horizontal

Use Window | Tile Horizontal to arrange multiple windows in an non-overlapped fashion
horizontally.

Window | Arrange | cons

Use Window | Arrange | cons to arrange the icons for minimized windows at the bottom of the
main window. If there is a maximized document window, then some or al of the icons may be
located underneath the document window.
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Modifying Graphs

Graphs can be modified by adding objects to them using the Graph | Add to Graph commands.
Graph objects include axes, plots, and legends. In order to access most of the Add to Graph
commands, only the graph itself can be selected. If other objects are selected, the Add to Graph
commands are grayed out. To select just the graph, use the Object M anager, the Edit | Block
Select command, or the CTRL + Click method rather than using Edit | Select All. For more
information on selecting objects and editing existing objects, refer to Chapter 6, Creating and
Editing Objects.

Editing Existing Plots
Existing plots can be edited by opening the properties dialog box associated with the plot. There
are several methods to open this dialog box.

1. Select the plot and double-click. If any other objects are selected, the plot properties dialog
box is not displayed.

2. Select the plot and right-click. Choose Properties from the pop-up menu.
Select the plot and click on Edit | Properties.

4. Openthe Object Manager by clicking on Edit | Object M anager or by double-clickingin
the white space on the page. From the list of objects, select the plot and click the Properties

E .

5. If thewindow view isset to View | Style | Window w/Object Manager or View | Style |
Window w/Graph M anager, select the plot from the list on the right and click on the

% .

button

Properties button
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Changing the Wor ksheet used by a Plot

Use this procedure to change the data file used by a plot.
1. Select the plot, right-click and select Properties from the pop-up menu.
2. InthePlot dialog box, click the Worksheet button. The Select Plots dialog box opens.

3. Choose the plots you want to use the new worksheet and click OK. The Open Wor ksheet
dialog box opens.

4. Select the new datafile and click Open.

The plot(s) are redrawn using the new worksheet data. 'Y ou may need to edit the Worksheet
Columns assignments for the data to plot correctly.

Changing the Axisused by a Plot

If your graph has multiple X or Y axes, you can reassign which plot(s) are mapped onto which
axes by following this procedure.

1. Select the plot, right-click on it and select Properties from the pop-up menu.

2. Toassignaplot to adifferent X axis, click the Change X Axis button. To assign aplot to a
new Y axis, click the Change Y Axis button. The Select Plots dialog opens.

3. Choose the plots that you want to assign to a new axis and click OK. The Select Axisdialog
opens.

4. Choose the new axisto use and click OK. The plot(s) are redrawn using the new axis.

If thereisonly one axislisted in the Select Axis dialog box, you need to add an axis to the graph
before changing the axis used by the plot. For more information on how to add axes, refer to
Adding an Axis to a Graph on page 223.

Adding Grid Linesto a Plot

Grid lines are added by clicking the Grid Lines button on the Axis dialog box. This opensthe
Grid Lines dialog box where you configure the line density.

To add horizontal grid lines, you must be editingaY axisin the Axisdialog box. To add vertical
grid lines, you must be editing an X axis. For more information on the Grid Lines dialog box,
refer to Grid Lines Dialog Box on page 166.
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Manually Positioning Plot L abels

When you add labels to aplot, you are able to set the general position of all the labels with respect
to its associated data point. Grapher also lets you control the position of each label individually
using the Graph | Move Plot L abels command. For more information on this command, refer to
Moving Labels on a Plot on page 153.

Adding New Plotsto an Existing Graph

There are several waysto add a new plot to an existing graph.

1. If the dataisin the same worksheet asthe original data, you can open the Plot dialog box and
click the New button. This button automatically adds a second curve to the existing graph.
On most plot types, the new curve uses the same column for the X data and the next column
in the worksheet for the Y data. This option is not available with al graph types.

2. Youcan add aplot to an existing graph by selecting the graph and using the Graph | Add to
Graph | Plot command.

3. Right-click on a selected graph and choosing the Add Plot command from the menu.
)
4. Openthe Graph Properties dialog box and click the Add Plot button A .

+
5. Click on the Add Plot button M whileinthe View | Style | Window w/Graph M anager
view.

6. Click Graph | Graph Wizard and select the Add to existing graph option on the first screen.
Note: Pie charts cannot have plots added to them.

After adding the plot with methods 2 — 5 above, the Select Plot Type dialog box opens. For most
existing graphs, the optionsinclude: Line/Symbol Plot, Step Plot, Bubble Plot, Bar Chart, Floating
Bar, Function Plot, Hi-Low-Close Plot, Histogram Plot, or Box-Whisker Plot.

For polar plots or rose diagrams, the Select Plot Type dialog box contains only two options: Polar
Plot and Rose Diagram. Thisis because these plots use polar coordinate systems and cannot be
combined with the Cartesian coordinate systems.

For ternary plots, the Select Plot Type dialog box does not appear. Thisis because only aternary
plot can be added to an existing ternary plot.

After making aselection in the Select Plot Type dialog box, the Choose Axes dialog box opens.
Y ou can select existing axes or create new axes for the new plot. For more information on adding
an axis, see Chapter 5, Axes.
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To Add aPlot:
Thisisone way to add a plot to agraph. The other methods are listed on the previous page.

1.
2
3
4,
5

6.

Select the graph that you want to add the plot to by using the Object M anager .

Select the Graph | Add to Graph | Plot command.

Choose the plot type to add to the graph in the Select Plot Type dialog box and click OK.
Choose the axes for the new graph in the Choose Axes dialog box and click OK.

Choose the data file to use for the new plot in the Open Worksheet dialog box and click
Open.

Set the plot propertiesin the Plot dialog box.

Note: If aplot has been added to an existing graph object, the plot islisted under the graph
object's name in the Object Manager. A graph object can contain multiple axes, multiple plots,
and multiple legends.

For an example, see Graphing with Multiple Axes on page 25. To create a completely separate
graph abject in the plot window, use the Graph | New Graph command. If graphs are created
this way each time, they are listed as separate graph objects in the Object Manager.

Object Manager n Object Manager E
_E, Db|ects Objects
- o B - B

.-f\. LInE.-"S_I,II'an| Plat 2
~[#] . LinesSymbal Plat 1

<[]+~ Line/Symbal Plat 1
| i ¥ Autiz 1

[ EAR N DR K A
LR s 1 B[kt Graph 1
<~ Line/Symbal Plat 1
; i v Az 1
------ o [FJ R %, iz 1
— Object Operations — Object O peration:
F[[X] A[P] =] ~] | X| AI] =] -]
r— Position r— Position
- = - | Poszition - - - | Position
wlns2in = wfaein TS0 wfogiin = wlassin S0
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Object Manager shown after adding a second plot ~ Object Manager shown after adding a second plot
using the Graph | Add to Graph | Plot command. using the Graph | New Graph command.
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Adding an Axisto a Graph

There are several methods to use to add an axisto agraph. To use any of the methods, the graph
must first be selected. When the entire graph is properly selected, <Graph ID> selected appears
on the left side of the status bar. The status bar islocated at the bottom of the Grapher window.

|Graph 1 zelected [=041in,p=-034in |EE2inx 659 in
Graph 1 selected appears on the left side of the status bar.

1. Select the entire graph and click on the Graph | Add to Graph | Axis command.
2. Right-click on the selected graph and choose Add Axis from the pop-up menu.

+
3. Click on the Add Axis button in the Graph Properties dialog box.

+
4. Click on the Add Axis button inthe View | Style | Window w/Graph M anager view.

Choose the type of axisto add in the Axis Type dialog box. Inthe Axisdialog box, change the
settings for the new axis. The default axisrangeis 0 to 25. The axis properties such as scale, axis
range, and tick mark spacing are atered in the Axis dialog box. Refer to Chapter 5, Axes for more
information on the options available in the Axis dialog box.

Oneway to add an axisto the graph:
1. Select the entire graph.

2. Choose Graph | Add to Graph | Axis.

3. Inthe Axis Type dialog box, choose the type of axisto add to the graph and click OK.

4. Inthe Axis dialog box, change the properties of the axis. Click OK to view the changes on
the graph.

To makeaduplicate of an existing axis:

1. Select the axis you want to duplicate.

2. Choose Graph | Add to Graph | Duplicate Axis.

3. The Position Axis dialog box opens so you can specify the location of the new axis. Thiscan
be edited later in the Axisdialog box. Click OK to create the duplicate axis at the specified
location.
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AddingaTitletoa Graph

There are several methods to access the Graph Title dialog box.
1. Select the graph and click on the Graph | Graph Title command.
2. Right-click on the selected graph and choose Title from the pop-up menu.

) ] Tiile
3. Click on the Title button

in the Graph Properties dialog box.

Title
4. Click onthe Title button ’ inthe View | Style | Window w/Graph Manager view.

Use the Graph Title dialog box to add and configure a
title for your graph. Titles can be configured inavariety |\ Modified Mass Distribution Data
of positions and orientations and customized with
different line styles and background fill patterns. Each ]
graph aobject can have only onetitle. n

Toadd aTitleto a Graph:
1. Select the entire graph.

2. Select the Graph | Graph Title command. The N
Graph Title dialog box opens. In thisdialog box,
enter thetitle text. You can also set the desired text
properties, position, and display options. See The
Graph Title Dialog Box on page 225. 1

3. Click OK to add the title to the graph. ' ' '

To edit the title, select the entire graph, and then select A simple graph title positioned at
Graph | Graph Titleto open the Graph Title dialog the top and center of the graph.
box.

224 Grapher



Adding a Titleto a Graph

THE GRAPH TITLE DIALOG BOX

TheTitleTab

The Title tab of the Graph Properties dialog box allows control over the text properties and
physical placement of the title with respect to the graph.

Enter the desired title text into the text box. To change the font, font style, font size or to insert

symbols, date & time, or equations, click the
Editor button. This opensthe Text Editor
window. See Usingthe Text Editor on page
207.

Set the general position of the title by clicking
on the appropriate box in the Title Position
group. Click OK to see where thetitleis
positioned. Thetitle position can be fine-tuned
by using the X offset and Y offset fields. For the
X offset, positive values move the title to the
right and negative values move the title to the
left. For theY offset, positive values move the
title up and negative values move the title
down.

The Rotate text check box turns the title 90
degrees counter-clockwise. The Flip text check
box turns the title 180 degrees from its current
position. If Rotate text and Flip text are used
together, the net result is a 90 degree clockwise
rotation in the title.

Title | Line Propertiesl Fill Propertiesl

Modified Mass Distrib
<] | N

Editar...
— |
Xoffset:IU.UU in 3:
O Title Position _I YDHset;IU.DD in 3:
" FRotate text

O ] ] ™ Flip text

ITI Cancel |

The Title tab of the Graph Title dialog box.
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ThelLineProperties Tab

The Line Propertiestab controls the style of

the bounding box that surrounds the title. T Line Foprtes | Fi Froperes |

To remove the border from the title, select the sl [
Invisible style from the Style drop-down list. Coor N ~ |

If you select avisible line style, use the Color widt: [0000in =
drop-down list to change the color of the Sample
bounding box. Use the Width drop-down list {_ -
to set the thickness of theline.

When selecting aline style, the Sample group
box shows you what the border looks like
with the current settings.

TheFill Properties Tab O

The Fill Properties tab controlsthe fill color
and pattern that displays behind thetitle.

To add a solid background color behind the
title, select the solid pattern from the Fill
Pattern drop-down list, and then select the

desired color from the Foreground drop-down

list. Fil Pattern: [ ~ |

To add atextured pattern behind the title, select Eoreground:
the desired pattern from the Fill Pattern drop- I Backgound: [ =
down list. Set the color of the lines from the —l
Foreground drop-down list and the color
behind the lines from the Background drop-
down list. If you do not want a background
color, remove the check mark from the
Background check box.

The Line Properties tab of the Graph Title
dialog box.

Title I Line Properties  Fill Properties |

Sample

To remove the fill pattern entirely, select the
blank style from the Fill Pattern drop-down ok | concel |
list.

The Sample group box shows what the fill TheFill Properties tab of the Graph Title
pattern looks like with the current settings. dialog box.
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L egends

Legendsin Grapher can either be attached to
asingle graph, or used to represent multiple

graphs on one page. Usethe Graph | Add to Graph Legend
Graph | Legend command to attach alegend —  LinePlotl
to asingle graph. If there are multiple graphs

that use a combined legend, use the Graph | *Ai Line Plot 2

New Top-Level Legend command.
—— Line Plot 3

If more than one graph is selected or if
objects other than the graph are selected the

Graph | Add to Graph | Legend optionis Legends automatically reflect the line and symbol
grayed out. styles applied in the Plot dialog box, unless they
have been manually detached.

For more information on how to select the graph, see Selecting Objects with the Object Manager
on page 189. Legend properties, such aslegend titles, line styles, and fill patterns can be saved as
part of atemplate. For more information about templates, see Creating Template Graphs on page
249.

CREATING A LEGEND

1. Select the graph. The status bar at the bottom of the Grapher window should display
<Graph ID> selected if the graph is properly selected.

2. Select Graph | Add to Graph | Legend. The Legend dialog box opens.
Set legend optionsin the Legend, Line Properties, and Fill Propertiestabs.
4. Click OK.

CREATING A TOP-LEVEL LEGEND
1. Choose Graph | New Top-Level Legend.

2. Setthetop-level legend optionsin the Legend, Line Properties, and Fill Propertiestabs.
See The Legend Dialog Box on page 228 for more information on the L egend tab options.

3. Click the Add button on the L egend tab to select the plots to show in the legend. By default,
no plots appear in the top-level legend list box.

4. Click OK.
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THE LEGEND DIALOG BOX

The L egend dialog box contains a L egend tab, aLine Propertiestab, and aFill Properties tab.
If aplot's properties are changed, the legend automatically updates unless the Graph | Detach
L egend command has been used.

Legend : Legend 2
ThelL egend Tab Legend I Line Propertiesl Fil Pmpertiesl
The L egend tab sets the general Title: Ef";e S
options, including the legend’stitle Graph 1 ° o
and symbol sizes. Thistab also | o P77
allows you to set the order of entries _ Edior_|
in the legend. Name | PlotiD | Graph |

. . . Line/Symbol Plot 1 Line/Symbal Plot 1 Graph 1
Type alegend title into the Title Line/Symbol Plot 2 Line/Syrbol Plat 2 Graph 1 A\
bOX, and CI |Ck the Edltor bUttOI’] to LineSymbol Plot 3 Line/Symbal Plat 3 Graph 1 g
change the font attributes. This Bt
opens the Text Editor window. M
See Using the Text Editor on page
207 for more information about the Hename,.. | Sembol Size Add | Delete |
Text Editor.
Ok I C |

The optionsin the Frame group box e |

control the shape of the frame that
surrounds the legend. Sguare draws
atraditional rectangle with sguare corners. Rounded creates a rectangle with rounded corners.
The Margin value sets the amount of space between the legend text and the inside of the frame.
The default value is 0.10 inches.

The Legend tab of the Legend dialog box.

The legend list box contains the Name, Plot ID, and Graph ID for each plot object. Thetext label
used within the legend appears in the Name column. The Plot ID is set in the Object Manager or
inthe Graph Propertiesdialog box. The Name and Plot ID do not have to be the same. The
Graph column shows to which graph aplot belongs. If alegend is added to an existing graph by
using the Graph | Add to Graph | Legend command, only one graph name appearsin the Graph
column. If atop-level legend is created, multiple graph names can appear in the Graph column.

Highlight an object in the legend list box and click the Rename button to change its Name or text
attributes in the legend. This opensthe Text Editor window. See Using the Text Editor on page
207 for more information about the Text Editor.
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If aplot contains symbols, the legend symbol size can be
changed. Highlight aplot inthe legend list box and click .
the Symbol Size button to change the legend symbol size. Ty
Fixed symbols are fixed at areasonable default size. Plot | | == .
size displays legend symbols at the same size used in the £ Plot sicz
graph. If the graphed symbol size changes, the legend " Custom
symbol size changes as long as the Graph | Detach g =
Legend command is not used. Use the Custom option to
select a custom-sized legend symbol.

Symbol Size

Cahicel

0
.
\_ |E
s
|

Click the Add button to add plotsto the legend. If a Open the Symbol Size dialog box
legend is created through Graph | Add to Graph | by pressing the Symbol Size button
Legend, all objects appear in the legend list box by on the L egend tab.

default. If atop-level legend is created, click the Add
button to add plots to the legend list box.

Click the Delete button to remove a plot from the legend. Click the Up arrow or Down arrow to
change the order that plots are listed in the legend.

TheLineProperties Tab

The Line Propertiestab sets the line style used for the box that contains the legend. Refer to
Line Properties on page 157 for more information about the options on this tab.

TheFill Properties Tab

The Fill Propertiestab setsthe fill color and pattern used in the legend box. Refer to Line
Properties on page 157 for more information about the options on this tab.

EDITING LEGENDS

To easily open the L egend dialog box use one of the methods listed below.
1. Select thelegend and click on the Edit | Properties command.

2. Right-click on the legend and choose Properties from the pop-up menu.
3. Double-click on the selected legend.

4. Select the legend in the Object Manager and click the Properties button . Legends
created with the Add to Graph command appear in the branch beneath the graph object title.
Top-level legends appear on the main branch in the Object Manager.
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5. Select the legend in either the View | Style | Window w/Object Manager or the View | Style

=]

| Window w/Graph M anager view and click the Properties button

Cutting and Pasting L egends s ™
If the legend is cut and then pasted elsewherein | Zlone A |
Grapher, the legend becomes a top-level legend. ! ! 3501
Since all objects must be added to a top-level *  —¢ ¢ 5
legend, only the title shows. See Creating a Top- *—0—&® 7
Level Legend on page 227 for more information A & A 805
on adding information to atop-level legend. ¢ ¢ ¢ 1102
To avoid creating a top-level legend, use the Edit * >+ #1504
| Paste Special command and paste the legend as o o O 2906
aPicture (Metafile). Once pasted as a metéfile, ; - 5 3004
the legend is not be updated.

P> P B> 3405
To have the graph legend in a different position, 4701
you can move the legend on the page instead of A A

cutting and pasting it. Doing so retains all of the A legend for a single graph with ten data curves.
graph information and linksto the graph. To
move the legend, select it, hold down the left
mouse button, and drag it to the new position.

Editing a Top-Level Legend

To edit individual objects in the top-level legend, select the top-level legend, click the Edit | Cut
command, and the Edit | Paste Special command. In the Paste Special dialog box select Picture
(Metafile) as the object type and answer “yes’ when prompted about breaking apart the metéfile.
This allows editing of individual objectsin the legend. After the legend as been edited, you can
use the Arrange | Combine command to create a composite object. Changes made to the graphs
are not reflected in the top-level legend after it has been cut and pasted as a picture.

DETACHING LEGENDS

Usethe Graph | Detach L egend command to unlink alegend from agraph. This command is
available for legends created with the Graph | Add to Graph | Legend command. Select the
legend and then choose Graph | Detach Legend. Detaching alegend breaks the link to the graph
and breaks apart the legend into individual drawing objects. This alows more flexibility in
editing the legend. Once alegend has been detached, the legend does not reflect any changesin
the graph. Top-level legends cannot be detached from a graph because they are not attached to a
graph. To edit atop-level legend, see Editing a Top-Level Legend above.
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Digitizing a Plot

The digitizing features in Grapher allow you to create a datafile of digitized points with the
graph’s coordinates. Once aplot isin digitizing mode, you can view the exact coordinates of any

point simply by clicking oniit.

DIGITIZING A GRAPHER PLOT
1. Select the plot that you want to digitize.

2. Select Graph | Digitize or Graph |
Digitize Fixed, as desired.

*  Whenthe Graph | Digitize
command is used, the entire
Grapher window becomes a
digitizing space. Thisallowsyou
to get the coordinates, in graph
units, of any point in the window.

*  When Graph | Digitize Fixed is
used, the mouse' srangeis
constrained to read only those
points directly on the plot.

The mouse pointer becomes a
crosshair, indicating that the plot is
in digitizing mode.

3. Obtain digitized data by moving the
crosshair pointer over the data points
you want to record and then clicking
the mouse button. The report window
opens to record the data.

=
File Edit

1877.76,0.0215

1898.88, -0.061833333

1950, 017783333

1963.3333, 0.31316667

23—

4 —

5 T
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1880

1820

1860

T 1
2000

When a plot is digitized, the report window logs the
coordinates of each point on which you click.

4. When you have finished recording data, end the digitize mode by pressing the ESC key.

* Inthereport window, use the File menu commands to save the data as a text file or print

it.

»  Usethe Edit menu commands to copy the selected data to the Windows clipboard.

Grapher
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ASSIGNING COORDINATESTO A BITMAP

If you have drawn or pasted a plot image into Grapher as a bitmap object, you can assign alinear
coordinate system to the image and then digitize it to read the data values from anywhere on the
image. This process creates a coordinate system for the bitmap based on three points.

To assign coordinatesto a bitmap:
1. Select the bitmap image.

2. Click onthe Graph | Assign Coordinates command. A message box appears providing the
next set of instructions. Click OK to continue.

The mouse pointer changes to a crosshair.

3. Movethe crosshair over aknown point on the image. |f theimage has labeled axes, select a
data point on the axisto minimize the error in reading the values.

Click the left mouse button. The Assign Coordinates dialog box opens.

Enter the X and Y coordinates in the appropriate fields, and click OK to close the dialog box.
Another message box appears providing the next set of instructions. Click OK to digitize the

second point.

6. Movethe crosshair over another
point on the image and click the left
mouse button. Ideally, this point
should be away from the point
selected in step 3 to minimize error.

7. TheAssign Coordinates dialog box
opens. Enter the data value for the
second point and click OK.

8. Another message box appears
providing the next set of
instructions. Click OK to digitize
the third point.

9. Movethe crosshair over the last
point on the image and click the left
mouse button. Ideally, this point
should be away from the other two
points.

10. The Assign Coordinates dialog box
opens. Enter the data value for the
last point and click OK.

AR L L
P04 : '
Assign Coordinates B

Enter abject coordinates af paint

:I
<10 Cancel |
Y:|-D.sq

] .
in2 '

P04

When assigning coordinates to a bitmap image with axis
labels, it isa good idea to select one data point from each
axis, since the data values are well known. This helps
minimize error.
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The coordinate system is now assigned to theimage. To re-assign the coordinates, select the
bitmap image, click the Graph | Reassign Coor dinates command, and repeat the above process.

Reading Values from an Image

After you have used the above procedure to assign coordinates to an image, you need to digitize it
in order to read data values fromit.

1. Select theimage.
2. Select Graph | Digitize. The mouse pointer changesto a crosshair.

3. Movethe crosshair over any point on the image and click the left mouse button. The report
window opens and records the values at each location you click.

4. To end the digitize mode, hit the ESC key.

In the report dialog box, use the File menu commands to save the data as atext file or print it. Use
the Edit menu commands to copy the selected data to the Windows clipboard.

Grapher 233






Chapter 8

Default Settings

Grapher’sdefault application settings can be customized through the Pr efer ences dialog box.

The Preferences Dialog Box

The Preferences dialog box is
accessed by selecting File |
Preferences.

The changes made in the Pr eferences
dialog box change the default settings
used by Grapher. Both current and
future documents are affected by the
changes you make in this dialog box.
Any graphs or templates saved before
the preference changes are made retain
their original settings. For example, if
you change the default Page Unitsto
Centimeters, any current or future
graphs have centimeter page units. If
an older graph that was created while
the Page Units was set to Inchesis
opened, its page units are still in
inches.

Fill Froperties I Text Properties I Symbol Properties I

General

Rulers/Grid |

Digitize Farrnat |

Line Properties

r Initial File OpendSave Path

J

Browse...

— Setting
¥ Dirag with outine only
¥ Display page outline
™ Display margins

— Selection
¥ Rectangle must fully surmound

¥ Select using full bounds bog

V' Display bitmaps Handle size: IB 3:
™ Open with work sheet
™ Simuluate Stock Aperture Siz'a:ln'05 in 3:
Hatch Patterns
— O ptiar: r F'ag_c
Mumber of Undo Levels: Units:
|-| il 3: & Inches € Cerlimeters
) . Resolution [dots per inch]:
MR File List Length:
1 P & 1000 ¢ 500 & 300
Legend Line Length: Flat: MiSSihg Data
lm ' Continuous plot

" Discontinuous plat

o]

Cancel I

The Preferences dialog box allows you to choose settings that
affect the display of objectsin the plot window.

Grapher
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GENERAL TAB

Select File | Preferences and click on the General tab to set the open and save paths, the page
units, number of undo levels, selection options, and other settings.

Initial File Open/Save Path group box

In the Initial File Open/Save Path field, enter the path that you want Grapher to use as the default
location for opening and saving files. Use the Browse button to locate a path, or type a path
directly into the edit box. When you open or save afile, this directory path appears as the default
location for thefile.

Settings group box
Use the options in the Settings group box to control how objects are displayed.

The Drag with outline only check box controls the appearance of objects as they are being moved.
If this box is checked, a dashed outline of the object is shown when the object is moved. If this
box is not checked, the entire object is shown when the object is dragged.

The Display page outline check box turns the outline of the page on or off in the plot window.
When this box is checked, the page outline is displayed. Set the size of the page with the File |
Page Setup command.

The Display margins check box turns the outline of the margins on or off in the plot window.
When checked, the margins display as dashed lines inside the page outline. Set the size of the
margins with the File | Page Setup command.

The Display bitmaps check box controls how bitmaps are displayed. If this option is checked,
bitmaps are shown in the plot window. If thisoption isnot checked, bitmaps are displayed asa
gray box with the word Bitmap in the center of the box.

The Open with worksheet check box controls how the initial window in Grapher opens. When
checked, the initial window opens with a blank worksheet. When unchecked, the initial window
opens with a blank plot window.

The Smulate Sock Hatch Patterns check box allows Grapher to display the Windows stock fill
patterns for printing optimization. When checked, the patterns are displayed better on a printed
page. When unchecked, the patterns are displayed better on the screen.

Selection group box
Use the options in the Selection group box to control how objects are selected.

The Rectangle must fully surround check box controls how the Edit | Block Select command
functions. When unchecked, an object is selected if any portion of the object’s bounding box is
contained in the block select rectangle. When checked, the object must be completely surrounded
by the block select rectangle in order to be selected.
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When the Select using full bounds box option is checked, you can click anywhere within an
object’s bounding box to select the object. If this check box is cleared, you must click directly on
an object in order to select it. Clicking on any white space around the object does not select it.

Example:

To select an axis when the Select using full bounds box option is enabled, click anywhere
inside the axis' bounding box to select it. If the Select using full bounds box option is not
checked, you must click directly on an axislabel, tick mark, or axis line to select it.
Clicking between labels or on any white space within the bounding box does not select
the axisif this option is not checked.

! ' | I ! I
1960 [y 2000 1930 2000

When Select using full bounds is checked, you When Select using full bounds box is not
can click anywhere in the axis bounding box to checked, you must click directly on an axis
select the axis. label, tick mark, or axis lineto select the axis.

The Handle size edit box controls the width and height of the selection handles that appear around
selected objects. The larger the number in the Handle size box, the larger the boxes are.

The Aperture size edit box control s the distance between the pointer and the object when selecting
an object. When the aperture sizeis set to zero, the pointer must be directly on the object in order
to select it. The aperture setting range is from 0.0 to 0.50 inches or from 0.0 to approximately
1.27 centimeters. The aperture size does not affect the size of the bounding box, it just controls
the distance the pointer can be from the object to select it.

Options group box

The number of actions remembered for the Edit | Undo command is set in the Number of Undo
Levelsedit box. Once the maximum number of actions has been performed, the oldest action is
dropped from the list as new actions are added. The maximum number of Undo levelsis 25.
Setting the undo levels to zero disables the Undo command.

The MRU File List Length controls the number of filesin the Recently Used File List. The
Recently Used File List isthe list of files that were last open and is found in the File menu. Once
the maximum number of files has been opened, the bottom file is dropped from the list as new
filesare opened. This value can be set between 0 and 16.

The Legend Line Length sets the default length of the line samples that display in agraph’s legend
box.
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Page group box
Use the Units options to set the default measurement units to either Inches or Centimeters.

Use the Resolution (dots per inch) options to set the page resol ution to 1000 dpi, 500 dpi, or 300
dpi. Thisfunction is most useful with Windows 95 and Windows 98 operating systems when
plotting page sizes greater than 32 inches. Changing the resol ution affects the maximum page size
in the program but it does not re-scale any existing objects. If atwo inch by two inch rectangleis
drawn at 500 dpi and the resolution is then switched to 1000 dpi, the rectangle appears as one inch
by one inch.

IMPORTANT! Since the page resolution alters the internal program coordinates, do not
change the resolution unlessiit is absolutely necessary. It is best to make resolution changes
before creating a document. The default resolution is 1000 dpi.

Maximum page sizes:

Windows 95 and 98 Windows NT 4 and 2000
1000 dpi 32.76 inches (83.21 cm) 200 inches (508 cm)
500 dpi 65.53 inches (166.45 cm) 400 inches (1016 cm)
300 dpi 109.22 inches (277.42 cm) 666 inches (1691.64 cm)

Plot: Missing Data group box

The Plot: Missing Data group box alows you to globally set how to control missing datain plots.
Choose Continuous plot to have the plot draw a straight line between the two points on either side
of agap in the worksheet. Choose Discontinuous plot to have the line break when arow is
missing a value in the worksheet.
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RULERS/GRID TAB

The options on the Ruler §/Grid tab control the default layout of the Grapher document,
including the appearance of the rulers and the use of grid marks.

Display Options group bosx

The DISp| ay rulers control turns the Fill Properties | Text Froperties I Symbal Properties
horizontal and vertical rulers on and General Rulers/Grid | Digitize Format | Lire Properties
off. When checked, the rulers are ~ Display Dption
displayed on the plot window. W Display rlers ™ Display arid
The Display grid command turns the [ MeriantaiSssss | [ ettisal = _

rid on and off. When Checked, the Ruler divisions per in: Ruler divigions per in:
x : E = e =
grid appears as a series of evenly
spaced dotsin the p| ot window. The Grid divizions per in: Ginid divizions per in:
horizontal and vertical rulers and = !
gl’ld Setti ngs can be set ™ Snhap to wler ™ Snap to ruler
Ind6pendent|y ¥ Show position ¥ Show position

Backaround: Division: Backaround: Division:

Horizontal / Vertical group box | | | -
The Ruler divisions per in (or cm) Font.._| Font._|
command set the number of
divisions per page unit on theruler.
The Grid divisions per in (or cm) set
thg number of_ divisions per page [0k | Concel |
unit on the grid.

The Rulers/Grid tab controls the display of the rulers.

The Snap to ruler command causes objects to snap to the ruler divisions as objects are drawn or
moved.

The Show position command indicates the current mouse position as lines on therulers. The
position indicator changes colors with the background setting of the plot.

Background and Division color palettes

Use these color palettes to select the color you want to apply to the ruler’s background or to the
ruler’s division marks.

Font button

Clicking the Font button opens the Text Propertiesdialog box. The type face, point size, style,
and color of the font used by the numbers on the ruler are set on this dialog box.
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DiGITIZE FORMAT TAB

Select File | Preferences and click on the Digitize For mat tab to set the numeric format of
digitized points. Points can be digitized from a selected plot using the Graph | Digitize or Graph
| Digitize Fixed commands.

Numeric Format group box
Numbers can be displayed in one of four formats:

Automatic displays numbers as fixed or ~ Murneric Format -
exponential up to 15 digits. £ atic Total digits:

i e =

General displays numbers as fixed or exponential e ™ Thousands
depending on the number set in the Total digits £ Exponential [ | Superseripten

box. Sample: d.dddddddE +ddd

Example: If the numeric format is set to

General with two Total digits, the number Erefis 2l

1098 i displayed as 1.9¢+003. If the Total | |

digits are set to six, the number 1998 is The Numeric Format options on the Digitize
displayed as 1998.00. Format tab control the display of digitized points.

Fixed displays numbers as d.ddd. The number to the left of the decimal can vary, but the number
to the right of the decimal is determined by the value in the Digits after decimal point edit box.

Exponential displays numbers as d.dddE+ddd. The number to the right of the decimal is set in the
Digits after decimal point box. For instance, if the Numeric Format is set to Exponential with two
Digits after the decimal point, the number 1998 is displayed as 1.99e+003. When Exponential is
checked,3 the Super scripted option becomes available, which allows the number to be written as
1.99x10°.

If the Thousands box is checked, a comma appears every three digits to the left of the decimal
point.

The Prefix and Suffix fields set the numbers or letters that precede or follow the digitized numbers.

Example: Suppose you want the unit “cfs’ to follow all digitized numbers. Type*“ cfs’ into
the Suffix box without the quotes. When the numbers are digitized, they appear as 17 cfs, 2
cfs, and 35 cfs. Make sure to enter a space preceding the unit letters to avoid merging the
numbers and units together. Without a preceding space, the number would show as 17cfs
rather than 17 cfs.
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L INE PROPERTIES TAB

Select File | Preferences and click on the Line Propertiestab to set the default line color, style,
size, and end styles used by Grapher. The default line properties affect all lines, including grid
lines, axis lines, axis tick marks, line plots, etc.

Style drop-down list Sle:
Set the line Style by selecting anew style from the Color: I - |
line style palette. Click the Style button to open widk: [io0n =
the palette and then click on a style to select it. - -
The name of the line style appears at the top of the [ Sample
palette. Click the Custom button at the bottom of
the palette to create anew style.

— End Styles

Start Scale End

Color drop-down list MNore =1 = [Nore 7]
Change the Color of the line by selecting a new
color from the color palette. Click the Color Set the style for all linesin the plot window on
button to open the palette and the click on acolor ~ theLine Propertiestab of the Preferences dialog
to select it. box.

The name of the color appears at the top of the palette. The color name is useful when automating
Grapher with Scripter. See Chapter 10, Automating Grapher for more details about Grapher’s
automation features. Click the Custom button at the bottom of the pal ette to create a new color.

Width edit box

Change the line Width by typing a new number into the Width edit box or by using the arrow
buttons to the right of the box. The line width can be set from 0 to 0.5 inchesor 0to 1.27 cm. A
line width of zero creates aline that is one pixel wide.

End Styles group box

The line ends can have arrowheads on them as defined in the End Styles group box. The Start
styleis placed at the first vertex of theline. The End style is placed at the last vertex. The Scale
determines the size of the arrowhead.

Creating Custom Linesand Colors

Y ou can create custom line styles and colors by clicking the Custom button at the bottom of the
Syle and Color palette boxes. See Customizing Lines, Symbols, and Fill Patterns on page 245 for
more information on creating new colors and line styles.
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FILL PROPERTIESTAB

Select File | Preferences and click on the Fill Propertiestab to set the default fill pattern and fill
color. Changes made on this tab affect any objects created with fill properties, such as legends,
curves, and drawing objects like ellipses and rectangles.

Fill Pattern drop-down list

Change the Fill Pattern by selecting a pattern Fil Patter: B & F & & |» |

from the pattern palette. Open the pattern

palette by clicking the Fill Pattern button. The Foreground: |G - |

pattern name and type (stock, bitmap, or vector)

appears at the top of the palette. Click the W Backogound:

Custom button at the bottom of the palette to g . =

create anew pattern. cale Factor: |1 =
] Sample

Foreground drOp-dOWn list FE & & & & £ & F F & &

The Foreground color isthe color of the pattern k& & & & & 4 & &

lines or pixels. You can change the color of the SR O T S S O S 5

Foreground by selecting a new color from the
color paette. Click the Foreground button to
open the palette and then click on acolor to
select it.

Fill options are set on the Fill Propertiestab of the
Preferences dialog box.

Background drop-down list

The Background color isthe color behind the pattern. All raster (pixel) patterns must have a
background color. The default background color is white. Window stock patterns and vector
patterns (lines) can have a transparent background by removing the check mark in the Background
check box. If the pattern isaraster pattern, the check box is grayed out. Change the color by
clicking Background button to open the palette and then click on a color to select it.

Scale Factor edit box

The Scale Factor is used with vector fill patterns to make the pattern easier to see on paper and on
the screen. Changing the value to two changes the size of the pattern to twice as large as when the
Scale Factor isset to one. Smaller scale factor values result in a denser pattern.

242 Grapher



The Preferences Dialog Box

WS N
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The box on the left uses a vector fill pattern with a Scale Factor of 1. The box on the right uses the same fill
pattern with the Scale Factor set to 5.

Creating Custom Fill Patterns and Backgrounds

Y ou can create new fill patterns and colors by clicking the Custom button at the bottom of the
palette boxes. See Customizing Lines, Symbols, and Fill Patterns on page 245 for more
information on creating new patterns and colors.

TEXT PROPERTIESTAB

Y ou can set the default font properties used in Grapher by selecting File | Preferences and
clicking on the Text Propertiestab. Changes made on this tab affect the default axis title font,
tick mark labels font, legend title font, legend entry font, and text created using the Draw | Text
command.

Face drop-down list Eace Points
[ER——— [ =]
Select atypeface to use from the 3 12
Face drop-down list. - Style Alignment
P [T Bold [T Strikethrough ILeft -I
Style group box [ ltalie [ Undedine Tap -
Appl ydB(I)Id, Italli C, Smketkl;mugh ~ Color Sample
or Underline stylesto text by
checking the appropriate check box. —l_' ’78 ome Sam ple teXt

Color palette Font, color, and style options on the Text Properties tab
Select atypeface color from the control the display of all text in the plot window.
color palette. To open the palette,

click on the down arrow next to the current color. To create a custom color, click on the Custom
button at the bottom of the palette. See Creating Custom Colors on page 245.

Points edit box
Set the typeface size in the Points edit box.
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Alignment group box

The top drop-down list lets you select the default horizontal alignment that is applied to text
objects created in Grapher. Theoptionsare: Left, Center, and Right.

The lower drop-down list lets you select the default vertical alignment that is applied to text
objects created in Grapher. The optionsare: Top, Baseline, Bottom, and Center.

Refer to the topic, Using the Text Editor on page 207 for more information on text alignment.

SyMBOL PROPERTIESTAB

Select File | Preferences and click on the Symbol Properties tab to set the default symbol type,
color, and size used by Grapher. Changes made on thistab set the default symbols for the
various plots and symbols added using the Draw | Symbol command.

Symbol Set drop-down list Ll

Select the default Symbol Set from the
drop-down list. Grapher includesa
variety of different symbol sets. The
default symbol set isthe GS Default
Symbols. Choose the default Symbol from
the symbol palette by clicking on a
symbol. The number of the selected
symbol isindicated in the title bar above |
the symbol palette. Thisnumber isa o e |

useful reference when automating
Grapher with Scripter. Add 32 if you are A A A A V:_g
using font sets or TrueType symbols, such

as GSI Default Symbols. Set the default symbol and Symbol Set on the Symbol
Properties tab of the Preferences dialog box.

Calar: _'l
Size: |D.|:|9in 3:

Color drop-down list

Change the Color of the symbol by selecting a new color from the color palette. Y ou can create
new colors by clicking the Custom button at the bottom of the color palette. See Creating Custom
Colors on page 245.

Size edit box

Change the Sze of the symbol by typing a new number into the edit box, or by using the arrows to
scroll to a new number.
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Customizing Lines, Symbols, and Fill Patterns

CREATING CUSTOM SYMBOLS

Custom symbols can be created to use in Grapher. TrueType font sets such as Golden Software’s
GS Default Symbols can be modified using a third party TrueType font editing program. For
more information on creating custom symbols, refer to the Custom Symbols topic in the online
help system.

CREATING CustoM COLORS

Click the Custom button at the bottom of the color palette to create new colors. Create new colors
by mixing red, green, and blue. Y ou can add colors to the palette, remove colors from the pal ette,
or replace existing colors in the palette through the Custom Color dialog box.

In the Custom Color Custom Color [ %]

dialog box, the Name

field indicates the name Mame: [Blue
of the selected color. The :

> Red Adld to List |
name isimportant when e +lo Ll
using Scripter to automate |~ Gresn <] | 2o Replace »» |
Grapher. The Red, Bus 4| Bt
Green, and Blue scroll 4|—

bars show the amount of Sample
each color used to form {- [Drag items to reanange)

the color. The color | | ok | e |

amounts range from 0 to
255. To change the color
amounts, dide the box New colors can be created in the Custom Color dialog box.
aong the scroll bar or

press the ARROW keys. The Sample box shows the new color.

Click the Add to List button to add a new color to the color palette. Type the new color name into
the Name field before adding the new color. The color is placed at the end of the color palette list.
To replace the selected color in the palette with the modified color, click the Replace button. To
delete the selected color, click the Remove From List button. Dragging a color on the palette
insertsit into a new location on the color palette.
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CREATING CUSTOM LINE STYLES
Sclect the Custom button &
the bottom of the line Style

palette to create new line Dashes Spaces —

styles. You can create jn200in = [D100in = Add ta List 3> |

custom line styles by editing [00e0in = [o100in =

dashes and spacesin the _ s A B ——
U 0.0600in = |0.1000in =

Custom Line dialog box. | -|n :‘j l -|n __:'i Remove From List | i —————

Add new line styles, replace 0.000in == Jomnin = — |

Beplace »3» | ——————————

existing line styles, delete Jnoooin = |moooi =

line styles, or rearrange the

stylesin the palette in the Name: [Long Short Shot

Custom Line dialog box. rSamP'B ;

This can be done from any ; |

line style dialog box in

Grapher. New line styles are created by entering dash and space |engths
into the Custom Line dialog box.

Inthe Custom Line dialog
box, the Dashes and Spaces fields determine the pattern of the custom line.

Example: Suppose you wanted to create the following custom line:

In thisline, the long dash is 0.200 inches in length and the two short dashes that follow are each
0.060 inchesin length. Each space between dashes has a length of 0.100 inches.

To create thisline in the Custom Line dialog:
1. Inthe Namefield, assign a descriptive name for the new line you are creating.

2. Inthetop row of Dashes and Spaces fields, enter 0.200 into the Dashes box and 0.100 in the
Foaces box. This defines the length of the first dash in the line style and the amount of blank
space after it.

3. Inthe second row, define the length of the second dash by entering 0.060 in the Dashes box
and 0.100 in the Spaces box.

4. Inthethird row, define the third dash by entering 0.060 in the Dashes box and 0.100 in the
Spaces box. The Sample box shows the new line style.

Click the Add to List button to make the new line part of the list of line styles on the right of the
dialog box. The new style is added at the bottom of the palette. To overwrite the selected line
style with the modified line style, click the Replace button. To delete the selected line style, click
on the Remove From List button. To change aline'slocation in thelist, you can drag and drop it
to adifferent position in the style palette.
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CREATING CUSTOM PATTERNS

To create a new pattern, select the Custom button at the bottom of the Fill Pattern palette. This
opens the Custom Pattern dialog box where you can add patterns to the palette, replace existing
patterns in the palette, or remove patterns from the palette. This can be done from any fill pattern
style box in Grapher. The Custom button is disabled if a stock pattern is selected.

Once the Custom Patter n dialog box is displayed, click on the Bitmap Pattern tab to edit or
create new bitmap patterns. Click on the Vector Pattern tab to create new vector pattern styles.

Creating and Editing Bitmap Patterns

Bitmap patterns can be created or edited using the tools on the Bitmap Pattern tab of the Custom
Patter n dialog box.

Custom Pattern E
Bitmap Pattem | vector Pattern |
E.25% Black
Type: Bitmap

Add to List > |
Beplace »» |
Remaove Erom List |

[Drag items to rearange)

Ok I Cancel |

Create new bitmap patterns by clicking in the pattern edit box on the left side of the Bitmap Pattern tab.

The pattern design box appears at the left side on the Bitmap Pattern tab. It isan 8 x 8-pixel area
where you create new patterns by clicking on each pixel to turn it on or off. When an areais
clicked, ablack box (1 pixel) appears. Click the area a second time to turn off the pixel.

The Name field indicates the name of the selected pattern.
The Sample box shows you how the current pattern appearsin Grapher.
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To edit an existing bitmap pattern, select the pattern from the list and edit it on the left side of the
dialog box.

Click the Add to List button to add a new pattern to the end of the pattern palette. Click the
Replace button to replace the selected pattern with the modified pattern. Click the Remove From
List button to delete the selected pattern. Drag a patternin the list to insert it into a new location.

Creating and Editing Vector Patterns

Vector (line) patterns are created and edited using the tools on the Vector Pattern tab of the
Custom Pattern dialog box.

Eitmap Pattern  Vector Pattern |
| x=0. 230" p=. 115" L
[Type: Vector

herleadined Add to Ligt »» |
Beplace »» |

Remaove Fram List |

Hame: IE ;I

ak I Cancel |

Create new vector patterns by clicking in the pattern edit box at the left side of the Vector Pattern tab.

The Pattern Design Box appears at the left side of the Vector Pattern tab. Thisisagrid
consisting of a 250 x 250 unit area where you create new patterns simply by clicking on a starting
point, dragging the cursor to create aline, and clicking on the ending point.

» Todeetealine, right-click on it with the mouse and click the Delete button or click the delete

button 'X, on the toolbar.

e Toundo aprevious action, click the ﬂ button at the top of the design box.
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* Toclear al linesfrom the design box, click the g button at the top of the design box.

 Toselectalineg, click the ﬂ button and click on the line.
The Name field indicates the name of the selected pattern.
The Sample box shows you how the new pattern appearsin Grapher.

To edit an existing pattern, select the pattern from the list and make the desired changesin the left
side of thisdialog box. Stock patterns are not editable.

Click the Add to List button to add a new pattern to the end of the pattern list. Click the Replace
button to replace the selected pattern with the modified pattern. Click the Remove From List
button to delete the selected pattern. Drag a pattern in thelist to insert it into a new location.

Creating Template Graphs

In addition to controlling settings with the
Preferences dialog box, you can also define
aset of stylesin atemplate graph and then
selectively apply the template to other
Grapher documents.

To make atemplate, create a graph with the
desired colors, number formats, tick mark
spacing, legend styles, etc., and then select
File | Save As and choose the Save astype to
be Plot Template (*.grt). This savesthe
graph as atemplate. Template graphs can be
created in the plot window or in the template
window (File | New | Template).

The main difference between template files
[.GRT] and graph files[.GRF] is that
template files do not have adatafile
associated with them.

Templates are also used in the Text Editor
for creating equations. These should not be
confused with the Grapher template files
[.GRT]. When creating equationsin the
Text Editor, there are severa equation

35.00

30.00

25.00

20.00

15.00

10.00

50421920 —

50421930 —

50421960 —
50421980 —

50421990 —
50422000

50421890

50421900 —
50421910 —
50421950 —
50421970 —

To create a graph with the same axis
properties, symbol size and type, label colors,
etc., create a template graph. Use template
graphsto preserve all graph settings.

templates available. For more information on the equation templates, refer to the Text Editor topic

in the online help system.
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CREATING A TEMPLATE GRAPH

1. Select File | New and choose Template in the New dialog box. Click OK to open the template
window.

2. Design the graph in the template window. Create any graphs, set the axes properties, add
titles, format legends, etc.

3. Savethe completed graph as a Plot Template [*.GRT] or asa Grapher File [*.GRF].

When the template file is saved, it does not contain any reference to specific datafiles. To save
the file with a specific worksheet, save the file as a graph [ .GRF] rather than atemplate [.GRT].

USING A TEMPLATE GRAPH

1. Select File | New, check the Prompt for template option and select Plot. Click OK to open the
Open dialog box.

2. Select thetemplate file [.GRT] and click Open.

3. Inthe next dialog box, select a datafile to use with the template. If there are multiple curves
on the template that reference the same data file, place a check mark beside the Use this
worksheet for remaining items check box. If the columns specified in the template do not
coincide with the columnsin the data file, place a check mark in front of Set columns. If you
select this option, you are prompted for the columnsto use for the X and Y axes.

4. Modify the graph in the plot window, if necessary.

Savethefile asa[.GRF] or [.GRT], print thefile, or export it in one of the many export file
format types.

EDITING A TEMPLATE GRAPH
1. Select File| Open.
2. Choose atemplate file and make changes, if necessary.

When atemplate file is opened for editing, you are prompted to select worksheetsif the file
contains any plots. Thisis necessary to allow the plots within the template to be edited. When the
editing is finished, save thefile as atemplate [.GRT] or graph [ .GRF].

TIPSABOUT TEMPLATES

There are afew restrictions on the data types that can be used in atemplate.
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» |f the template settings do not match the data set, the resulting graph may look incorrect
and/or an error message may occur. For example, the axes numbers change to accommodate
different data set ranges as long as the Auto box is checked for the Axis min and Axis max on
the Axistab. If Auto isnot checked and the Axis min and Axis max have been set outside the
range of the data set, an empty graph could appear.

» |f the data set cannot be used with the template (i.e. log axis with negative data), an error
message appears.

« If an empty plot appears after the data set is chosen, check the plot properties and the data.
Make sure the selected data columns contain numeric data. Also, check the axes limitsto
make sure they have not been set beyond the data range.
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Printing, Saving, and Exporting

Once the graph is complete, you can save, print, or export it using the appropriate File menu
commands. For instructions on saving and printing worksheets, see Chapter 3, Working with Data

Files.

Page Setup

Before printing a document from
Grapher, set the desired page optionsin
the Page Setup dialog box. Thisdialog
box is accessed by selecting File | Page
Setup.

Note: Windows 95 and Windows 98 have
apage size limitation of 32.76 inches. To
increase the page size beyond that, you
must reset the Page Resolution (dots per
inch) setting in the Preferences dialog
box (File | Preferences).

Paper group box

These settings are based on the selected
printer. Usethe Sze field to select the
dimensions of your Grapher document.
Click the down arrow to change the size
of the paper.

Page Setup HE

— Paper

Sige: b
Source: IAutomaticaIIy Select j

— Orientation Marginz [inches)

' Portrait Left: ID.25" Right: ID.251"
' Landscape Top ID.25" Bottom: ID.25"

ok I Cancel | Header | Frinter... |

The Page Setup dialog box can be used to set page
orientation and page margins.

Printers that have multiple paper trays use the Source field. For instance, one tray might hold
letter-sized paper while another tray contains legal-sized paper. If your printer supports this

Grapher
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feature, select the tray containing the type of paper on which you are printing. Most printers have
an Automatically Select option that manages this setting for you.

Margins group box

Margins are non-printing areas at the edge of each page. The current margin settings are
represented by dashed linesin the page outline at the top of the Page Setup dialog box. You can
change the margins by entering the desired distance from the edge of the page in the Left, Right,
Top, and Bottom fields. The default Margins change based on the printer selected.

Note: Setting the margins does not move an existing graph on the page. If the margins are set too
far into the page, objects are truncated at the margin when printing.

Orientation group box
Choose the appropriate option to print the document in either Portrait or Landscape mode.

Header button

The Header button opens the Page Header /Footer dialog box, where you can enter text that you
want to display in the header at the top of the page or in the footer at the bottom of the page. After
entering the text, choose a justification setting by clicking on either the Left, Center, or Right
button. To modify your text or add special characters, click the Editor button to open the Text
Editor. See Using the Text Editor on page 207.

Printer button

The Printer button opens a Page Setup dialog box where you select which printer you want to
use. To edit the printer settings, click the Properties button.

THE PRINT COMMAND
The File | Print command opens the Print dialog box so you can print the active document.

Grapher’sdefault printer islisted in the Name field. If more than one printer isinstalled on the
computer, use the down arrow to the right of the name to select a different printer. To change the
default printer, select File | Page Setup to open the Page Setup dialog box, and then click on the
Printer button to specify the default printer. To change the default print settings, click on the
Properties button. For information on specific printer settings, refer to the printer's Owner's
Manual.

Print Range group box

The Print Range group box options control how the document pages are printed. All prints al of
the pages that contain objects.
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Page Setup

Pages prints the pages Print
specified in the fromand to ~ Printer
bOX$' Mame: MEC SuperScript 870 Properties |
Selection prints the selected Status:  Feady
objects only. Type:  NEC SuperSeript B7D

Where:  LPTT:
Copies group box Comment:
Enter avalue into the Number ~Print range Capies
of copies edit box to specify the & Al Mumber of copies: ~ [1 =
number of copiesto print. If

. o e

two or more copies of a Paesfion: - @ ™ Collste
multiple page document are to £ 1 5elction
bl’e] pin;ed’tsel ect tl;? Cigl late — Printing Methad Owerlap
check box to separate the & Truncat T — ok |
copiesinto individual packets.  FlioPae oy [

 Tile Wertical ID.25 it 3: Cancel |
Printing Method group box Seale [100% =
The Printing Method options

control how the document is

printed on the page. Objects The Print dialog box for the plot window and plot template
that extend into the page window control the portion of the document that prints.

margins are truncated at the

margin unless the Fit to Page option is selected.

»  Truncate clips objects that extend past the page margins.

» Fit to Page reduces the size of the plot so it fits within the selected page size and margins.

» Tile breaksthe drawing into page size pieces and generates multiple pages of output. Each
page overlaps adjacent pages by the amount specified in the Horizontal and Vertical Overlap
group box fields.

e Scaleisused to reduce or increase the overal size of the drawing when the Truncate or Tile
options are used. 100% is actual size, 200% istwice as large, and 50% is half aslarge.

Overlap group box

These options are only available when printing with the Tile option in the Printing Method group
box. When printing tiled pages, each page overlaps the adjacent pages by the amount specified in
the Horizontal and Vertical fields.
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THE PRINT MULTIPLE COMMAND

The File | Print M ultiple command lets you print multiple data files with the same template. To
print multiple datafiles, they must be in the same directory.

Note: You cannot configure the printer options here. This method always uses the current settings
in the Page Setup dialog box.

To use the Print M ultiple command:
1. Select File|Print Multiple. The Select Template dialog box opens.

2. Choose the template file that you want to use to print the data files and click Open. The
Select Worksheets dialog box opens.

3. Select the data file(s) you want to print.

» Hold downthe CTRL key and click on each file you want to include to select multiple
files.

 Toselect alist of consecutivefiles, click on thefirst filein the list, then hold down the
SHIFT key and click onthe last fileinthelist. All filesin between are selected.

4. Click the Open button. The selected datafiles are sent to the printer.

Saving Documents

THE SAVE COMMAND

Thefirst time you save a document, the Save As dialog box opens so you can enter a name and
destination for the file. If the file has already been saved, use the File | Save command to update
the file with any changes made since the last save. plot window documents and template window
documents are saved as Grapher files[.GRF] or template [.GRT] files. If you would like to
create a bitmap or some other file format, use the File | Export command.

Grapher files[.GRF] save all of the document contents along with the data file used to create the
plots. Plot templates [.GRT] save al of the document settings without a data file association. For
more information on plot templates, refer to Chapter 8, Default Settings.
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THE SAVE ASCOMMAND

The File | Save As command allows you to save a Grapher document in a separate file with a
different filename.

In the Save As dialog box, the Save in field shows the current directory. Click the down arrow to
see the directory structure. Click on the folders to change directories.

. Save As
. Cllckthe button to move . [ Tempia 5 _“_!l
3 = = ;
up one folder. 0 e e Cr| 1B 2
. ﬁ HEB arPlat. grt Scatter.grt
. ﬂ @ LinePlat. grt WBarPlat. grt
* Clickthe button to create =) LineScat gt
anew folder. @ Polar.art
@ PalarLS. grt
. Bon- . =] PolarSct git
«  Click the buttontollist the | 72254
filesand filenames.
) ) File hame: ISpecFleport.GFlT Save I
* Click the button to list all Save as ype [Pt Templte (.ar) B <o
file detailsin the current folder. | | _ Corcel |

Grapher documents can be saved in a different location and with
a new name in the Save As dialog box.

The Filelist displays all the filesin the Save in directory that have the same file extension as
specified in the Save astype edit box. To view or savefiles of adifferent type, select a different
file extension from the Save as type drop-down list.

* Tooverwrite an existing file, select that file from the File list and click the Save button.

* Tosavethefile under anew name, type the new name into the File name edit box and click
the Save button.

The path and file name can also be entered directly into the File name edit box instead of
navigating through foldersin the Save In field.
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Exporting Files
The File | Export command lets you

save Grapher files as graphic files for . o
. . — Bitmap zize in pixels

use in other programs. Depending on

o Color depth: ;
the export format you choose, you Width:  |B45 o
may need to configure some export e [ 256 Colors [~ 4Ia”°e
options as part of the export process. =Lls Default |
For more information on afile's export _

: H . — Dotz per inch = . . Help
options, click the help button in the W Maintain aspect ratio o |
dialog box. Hori;nntaI:IEE ¥ Automatic compression

. . . . [ T
The rest of this section discusses some Vettical. [36 At
of the common export issues.
Hominal image zize iz B.72 by ¥.61 inches

Depending on the export format you choose, you may need to
set export options.

SETTING THE WIDTH-TO-HEIGHT RATIO

To export a document with the proper width-to-height ratio, note the dimensions of the file at the
bottom of the Export dialog box.

» |f the page coordinates are in inches, multiply the dimensions by 100 to export the image with
100 pixels per inch. This proportionally scales the bitmap. Type these values in the Width
and Height edit boxes. If the page dimensions are in centimeters, try multiplying the
dimensions by 25 to avoid excessively large file sizes.

» Instead of trying to determine a width to height ratio, you may want to check Maintain Aspect
Ratio and set the number of Dots Per Inch. This automatically adjusts the width to height
ratio.

SETTING EXPORT RESOLUTION AND COLOR DEPTH

A greater number of pixels per unit result in a better image resol ution, however the more pixels
per unit, the larger thefileis.

Increasing the color depth also increases the file size, so afile saved as a Monochrome image has a
much smaller file size than the same image saved as a True Color image.

For detailed information on export file formats and export file options, refer to the online help
system
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Automating Grapher

I ntroduction to Scripting

Grapher operations can be controlled automatically by scriptsthat you write. A script isatext
file containing a sequence of instructions carried out by a script interpreter program. Y ou can do
practically everything with a script that you can do manually with the mouse or from the
keyboard. Scripts are useful for automating repetitive tasks or consolidating a complicated
sequence of steps, or acting asa “front end” to help novice users access Grapher's capabilities
without having to become familiar with Grapher.

LD eempde 1 * [ecnpd] - Sonpker [Eeign]
Eile ESl View Spipl Debug Sheet Hep
O byt ||E-|r|-d| :I Proc [--1 ;l
TR 2]
ol EATE E | " Graphe L. Appll cation™)
.Jr‘ TiEihls = Tro=
Set dac = grf.[oogsesntE, Add
Sar graph = doc. Chapea.dddFunctionflacbeaphiFalze,
wFRTE - I®xTxT, | ~-L03, HIO)

ST TAELALl = Joajdi.RMeS LO0ER|"T A1 17|
e TAXEAE = phxisl.DuplipsTeknis
phxieZ. w¥or = phorial, KFoa + phxisl. l=ngch

AW P

Fiod Hislg, st F1 R

A script displayed in the main window of the Golden Software Scripter
program. Thisscript creates a function plot and duplicatesthe Y axison
theright side of the graph.
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In addition, scripts can integrate the features of several programs. For example, you could, with a
single script, process data with Microsoft Excel, open the datafile in Grapher, create a complex
graph, and copy the graph to Microsoft Word.

If you simply want your graphs to have a consistent appearance, creating atemplate file with all
your settings may be simpler than writing ascript. See Chapter 8, Default Settings for
information about using template files.

Y ou can write scripts using the Golden Software Scripter™ program that comes packaged with
Grapher. Scripter programs are written in a programming language that is compatible with
Visual Basic for Applications. Scripter provides a full-featured environment for writing, running,
and debugging scripts. If you are already familiar with another programming environment, you
may want to write scripts using an application other than Scripter. Because Grapher exposesits
services using ActiveX Automation (formerly called OLE Automation), you can use any
programming tool that can access automation objects. Such toolsinclude Visua Basic, Windows
Scripting Host, Microsoft Excel macros and others.

The Grapher Object Model

The Grapher programming interface consists of several dozen automation objects. Each object
represents an aspect of Grapher functionality such as axes, tick marks, or page layout. Every
object has properties - frequency of tick marks or line thickness, for example - and methods (or
actions) that they can perform.

The automation objects are arranged in a hierarchy. The Application object is the top-level object
through which all other objects are accessed. The means of accessing Grapher automation
objects varies depending on the scripting tool and language being used. With the Golden Software
Scripter program and other applications compatible with Visual Basic, the CreateObject function
creates a Grapher Application:

Set x = CreateObject ("G apher. Application")

Here avariable named “X” is assigned the value returned by the built-in CreateObject function.
The CreateObject function finds the name “Grapher.Application” in the system registry,
automatically activates Grapher, and returns areference to the Grapher Application object.

Once you have an Application object, you can access other Grapher objects through the
properties and methods of the Application object. The object model charts on the following pages
show you which objects provide access to other objectsin the hierarchy. Although the
Application object is at the top of the hierarchy, not al objects are directly accessible from the
Application object. To access many objects you must traverse from the Application object through
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one or more layers of sub-objects. People often refer to “drilling” or “boring” through the object
hierarchy to describe this traversal through several objects to obtain an object you want to use.

To “drill through” the object hierarchy you must know which properties and methods of an object
provide accessto the next level of objects. The object model charts show how to access the most
commonly used objects and list the names of the properties and methods that provide access to
other objectsin the hierarchy.

Application
*ActiveDocument
—ActiveWindow

7Window34{ AutoWindows

—Documents—{ Documents ‘

—ltem—

Add

——Open——

Other Properties
and Methods

Count Activate
Close CloseAll

SaveAll

Other Properties and Methods Ke:g
Visible Quit . .
Path DefaultFilePath I Collection object
Name FullName Regular object
Height Width —
Left Top —name——  Property or method name
WindowState Version
WindowCascade WindowTile — Properties and methods
WindowArrangelcons which do not return

objects

The Grapher Application object and the Documents collection object. Collection objects are
represented by rectangles and non-collection objects are represented by ovals. Lines connecting
the objects are labeled with the method or property name that returns a reference to the object.
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Several non-visible objects, called Collection objects, are used to organize the object hierarchy.
Collection objects are containers for groups of other, related, objects. For example, the AutoAxes
collection contains all the AutoAxis objects associated with a graph. All collection objects,
regardless of what the collection contains, can be processed using similar techniques.

You can find all the properties and methods available for each of the automation objects, as well
as adescription of the objects themselves, in the online help. The Scripter ActiveX Automation
M ember s dialog box also shows you the available objects, properties, and methods. To view this
dialog, select the Scripter Debug | Browse command. See The Object Browser section of this
chapter for information on this dialog box.

Documents

Document

——=Selection AutoSelection

—PageSetup AutoPageSetup

—DefaultLine AutoLine

——DefaultFill AutoFill

—DefaultFont AutoFont

—DefaultSymbol—  AutoSymbol

Import AutoShape Other Properties and Methods
Name Full Name Path Index
@ Type Move Size Minimize

Maximize Restore Activate Close
Save SaveAs Saved Export
PrintOut

The Grapher Document object. All graphic objects on
a page are accessed through the Document object.
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Document
AutoShapes

——AddBarChartGraph—;
—AddBoxWhiskerGraph—
—AddBubblePlotGraph—

—AddFloatingBarChartGraph—|

AutoGraph
Plots } AutoPlots ‘
AXxes } AutoAxes ‘

Legends% AutoLegends

r—AddFunctionPlotGraph—| :
AutoGraph Title

—AddHistogramGraph—
——AddHighLowGraph—
——AddLinePlotGraph—

AddPieChart——
——AddPolarPlotGraph—
—AddRoseDiagramGraph—
——AddStepPlotGraph—

——AddTernaryGraph——

———AddElipse—{__ AutoElipse )
7AddPongo
——AddPolyline——(__AutoPolyline )
—AddRectangI
—AddSymbol
AddText—— AutoText )

and Methods

L——® BlockSelect
InvertSelection
SelectAll
Paste

Item

Count

Other Properties

——AddBoxPlot

r—AddFloatingB

—AddHighLowP

——AddPolarPlo

—AddRoseDiagr

—AddTernaryPI

——AddLegend

——AddBarChart

—AddBubblePlot

r—AddFunctionPlot

—AddHistogram

——AddLinePlot:

——AddStepPlot

AutoGraphTitle

AutoBarChart

J

AutoBoxPlot

AutoBublePlot

ar AutoFloatingBar

AutoFunctionPlot

AutoHistogram

lot AutoHLPlot

AutoLinePlot

t AutoShape

am— AutoRoseDiagram

AutoLinePlot

ot AutoTernaryPlot

AutoLegend

AddAxis

AutoAxis

i

——ClearRotation

The AutoShapes collection object and the AutoGraph object. The AutoShapes collection provides methods
which create graphs, plots, and simple drawing objects such as rectangles and text annotations. The
AutoGraph object provides access to all the elementsin a graph — axes, plots, legends, titles, etc.
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AutoWindows

AutoWindow
AutoAxis

| oupliateaxis Document(__ Document )
Title AutoAxisTitle Other Properties and Methods

_ —— Index Type
G”d Caption  WindowState
e R

Width Height
i — Active Activate
ks e

r—TickLabels—AutoAxisTickLabels

various collection

Other Properties and Methods objects
L@ AxisType Descending —Applicatio Application
Min Max
AutoMin AutoMax - -
XPos YPos
ArrowScale  StartArrow L e
EndArrow Top
Left Height
Width Offset ——Count—@
Units Delete i
PositionAxis AutoWindows and

——Arange=®  AytoDocWindows only
The AutoAxis object and the AutoWindow object (top right). The*“ various collection objects’ group shows
the properties and methods of nearly all the collection objects, including the Auto Axes, AutoDoc Windows,

AutoFits, AutoLegends, AutoPlots, and AutoWindows collection objects. The layouts for the AutoShapes and

the Documents collection objects are shown in other charts.
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Worksheet
Cells
IWksRange )
—Rows—{
——Columns— —EntireRow—;
—Range— ~EntireColumn—
— IWksRange )
—UsedRange— Cells
——Rows——
—Columns—
——Format IWksCellFormat
—Statistics IWksStatistics
4& Other Properties and Methods
Value
Name Count
——Wind ows AutoDocWindows RowCount ColumnCount
Row LastRow
) - Column LastColumn
[ NewWindo AutoWksWindow IsEntireRow IsEntireColumn
ColumnWidth  RowHeight
——PageSetup IWksPageSetup Sort Clear
Insert Delete
—DefaultFormat—{_ IWksCellFormat Copy Cut i
Paste PasteSpecial
Other Properties and Methods
Index Type
Name FullName
Path Print
PrintOut Move
Size Maximize
Minimize Restore
Activate Close
Save SaveAs
Saved GetWksCell
Merge Transform
TransformEx  DefaultColumnWidth
DefaultRowHeight

The Worksheet document object and IWksRange object. The IWWksRange
object represents one or more cells including their value and formatting.
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Overview of Grapher Objects

Learning to use the Grapher automation objects in a script may appear daunting at first. Most
tasks, however, can be accomplished using just afew Grapher abjects. Once you become
familiar with these primary objects and learn how to “drill through” the object hierarchy, you are
able to access most of Grapher's features from your scripts.

This section shows how to access the Grapher automation objects using the Scripter Basic
language. Refer to the Writing Scripts section on page 272 for information about Scripter Basic.

If you are not familiar with computer programming, you may benefit from a programming tutorial.
See the Suggested Reading section on page 298 for recommendations.

The online help is the complete reference for all of the Grapher automation objects, their
properties, and their methods. The object model chart should serve as your guide for navigating
through the object hierarchy.

DERIVED OBJECTS

Several objects shown in the object chart share common features. For example, the AutoBar Chart
object and the AutoLinePlot object each have “FirstRow” and “LastRow” properties for selecting
the range of worksheet rowsto plot. These common features are inherited from a predecessor
AutoPl ot object.

Derived objectsinherit al the properties and methods of the predecessor object. Derived objects
and their predecessor objects include:

*  The AutoShape object is a predecessor of the AutoPlot, AutoGraph, AutoPieChart, AutoAxis,
AutoLegend, AutoRectangle, AutoEllipse, AutoSymbol, AutoText, AutoMText, AutoPolyline,
AutoPolygon, and AutoComposite objects.

* The AutoPlot object is the predecessor of the AutoBar Chart, AutoBoxPlot, AutoBubblePlot,
AutoFitPlot, AutoFloatingBar, AutoFunctionPlot, AutoHistogram, AutoHLPlot,
AutoLinePlot, AutoRoseDiagram, and AutoTernaryPlot objects.

Note that since the various plot objects are derived from AutoPlot and since AutoPlot isitself
derived from AutoShape, all of the plot objects also inherit the properties and methods of
AutoShape.
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USING COLLECTION OBJECTS

The Grapher object hierarchy includes several collection objects. Although these collections
contain different types of data, they can be processed using similar techniques. All collection
objects have aread-only property named “Count” which gives the number of objectsin the
collection.

Every collection also has a method called “Item” which retrieves one of the objects contained in
the collection. The “Item” method accepts a single argument specifying either an index number or
(for most collections) the name of the object to retrieve. Anindex number is avalue between 1
and the value returned from the collection's “ Count” property. The name used to identify itemsis
typically the abject ID (for example, "Bar Chart 1" or "X Axis1").

PARENT AND APPLICATION PROPERTIES

Nearly every automation object provides a“Parent” and an “Application” property. The
“Application” property returns areference to the top-level Application object. Thisisa
convenient way to access the Application object, particularly when passing Automation objects as
arguments to subroutine and function calls.

The “Parent” property returns a reference to the collection object that an object is contained in, or
the controlling object. If an object is not contained by a collection object, the “Parent” property
typically returns areference to the Application object.

Introducing Scripter

Golden Software Scripter™ is aprogram for developing and running scripts. A script isatext file
containing a series of instructions carried out when the script isrun. Instructions are writtenin a
Visual Basic-like programming language.

Scripter offers many features to help you write, edit, and debug scripts. Its featuresinclude
language syntax coloring, a drop-down list of the procedures defined in the script, an object
browser for examining procedures available in external objects, and a visual dialog editor. Run
the script using break points, single-step execution (including options to step over and to step out
of procedures), a watch window for displaying the values of script variables, and others.

To start the Scripter program, select it from the Windows Start menu. Scripter isinstalled in the
same program group as Grapher. If Scripter is not present in the Windows Start menu,
installation of Scripter may have been skipped when Grapher wasinstalled. Y ou can install
Scripter from the Grapher CD-ROM disk.
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SCRIPTER WINDOWS

When Scripter is first started, you are presented with atext editor window containing the lines
“sub Mai n,” followed by ablank line, and then “End Sub.” Thisisthe code editor window where
you type script instructions and where the contents of script files are displayed.

The code window acts as atext editor similar to the Windows Notepad program with afew
enhancements to facilitate script writing:

» After you pressthe ENTER key, tabs or spaces are automatically inserted at the beginning of
the next line to maintain the same indentation level as the previousline.

» Key words and symbols of the Basic language are displayed in different colors. You can use
the View | Colors command to modify the colors used to display the various elements of the
programming language.

» Alight horizontal divider lineisautomatically drawn between sections of your script. The
divider lines help you to locate the start of subroutine and function definitions.

Above the code editor window is a bar containing the Object and Proc (procedure) drop-down
lists. Selecting items from these lists moves the various sections of your script fileinto view. The
object and procedure lists are useful when your script file becomes large.

Above the object and procedure lists, you may see a blank window area with a tab on top that
reads “Immediate.” If thiswindow is not visible, select the View | Always Split command to
make it appear. The“Immediate” window is used to execute one-line instructions immediately.
When you type an instruction into this window and press the ENTER key, Scripter carries out the
instruction.

LB Scrpil * [eciiph] - bonpher [lieak]]
File Edil Ve Sgopl Debug Shect Hdp
DRSS : HEa W e oo As o LI
Immediate
Window :
Procedure
List
Object List E
L]
Sheet Tabs Obpece f|Geemesall = Pue [Man [ =l
\ﬂ Subk Msin - Code
Dabug. Print 173 ® —
Break Bar —lo FizrtNema§f = InputBoxy ["Whet &3 your S3cat nemai™| Window
Dgbug. FElnt "Hi thees, ™ & Firatlamer
1 Bebug, Peine “this is a resci®
| End Bub -
Status Bar o | |
T Iy 2

The Scripter application window shown while execution of a script is paused.
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In addition to being a scratch area for eval uating language statements, the immediate window
shows debugging information. The output from the Debug. Pri nt statement and the value of
variables selected with the Debug | Quick Watch command are printed in the immediate window.
While a script program is running, “Watch,” “Stack,” and “Loaded” tabs are added at the top of
the immediate window area. Click these tabs for information that may be useful for debugging.
See the Debugging Scripts section on page 293 for more information on the immediate, watch,
stack, and loaded windows.

Along the left edge of the code window are code sheet tabs. When you select either the File | New
command or the File | Open command, Scripter creates a new code sheet and inserts a new sheset
tab. Each tab corresponds to one of the code sheets. Clicking once on atab makes that sheet the
current sheet. Double-clicking atab closes the sheet.

Between the sheet tabs and the code window is an area called the “break bar.” When a script is
paused, a yellow arrow in the break bar shows which lineis next to execute. The break bar also
shows which lines have break points. Set a break point by clicking on the break bar. A red dot
appears in the break bar, and the adjacent line in the code window is highlighted. When aline
marked as a break point is about to be executed, Scripter pauses program execution. To clear a
break point, click on the red dot in the break bar. See the Debugging Scripts section on page 293
for more information on break points.

A status bar along the bottom of the Scripter window shows information about the current state of
the program. The View | Status Bar command hides or reveal s the status bar. Before running a
script, make sure that the status bar is visible because messages about typographical and syntax
errors are displayed in the status bar.

Scripter Menu Commands

WORKING WITH SCRIPT DOCUMENTS

To create a new script, select the File | New command. A blank script sheet is created. Y ou can
start typing script instructions into this sheet. Use the File | Open command to open existing
scripts. If editing more than one sheet at atime, click the sheet tabs along the bottom of the editor
window to switch among them or select the Sheet | 1, Sheet | 2, etc. menu commands.

The File | New M odule | Object module and File | New M odule | Class module commands open
ablank sheet for creating a custom ActiveX object. See the Code, Class, and Object Modules
section on page 282 of this chapter for information about creating custom ActiveX objects and
about using more than one modulesin your script.

Usethe File | Save or File | Save As menu commands to save your scriptsto the disk. To close
the active script use the File | Close or Sheet | Close commands or double-click the sheet tab of
the sheet.

Grapher 269



Chapter 10: Automating Grapher

CUSTOMIZING THE SCRIPTER WINDOWS

To show or hide the toolbar at the top of the Scripter window, select the View | Toolbar
command. To show or hide the status bar, click View | Status Bar. When acommand has a
check mark next to it, it means that the item (toolbar or status bar) is displayed.

To show or hide the immediate window area while writing scripts, select the View | Always Split
command. While ascript is running, the immediate window is always displayed. In addition,
while a script is running, the Watch, Stack, and L oaded tabs are added to the immediate window
area. Click on awindow tab or select one of the View | Immediate, View | Watch, View | Stack,
or View | Loaded commands to display the contents of one of the window sheets. Seethe
Debugging Scripts section on page 293 for more information about these windows.

Use the View | Font and View | Colors commands to change the font used in the Scripter
windows and to change the colors used for syntax highlighting.

Click the View | Tab Width menu item to select the number of spaces represented by atab.

When you pressthe ENTER key, tab characters are inserted at the beginning of the new line so
that the indentation level remains the same. Adjusting the tab width changes the indentation levels
in your code. If the current line begins with spaces then spaces are inserted at the beginning of the
new line instead of tabs.

WORKING WITH CODE

The Scripter code window functions as atext editor. Select the Copy, Cut, Paste, and Delete
commands from the Edit menu to move, delete, and rearrange information in the code window.
Code can aso be dragged from one location to another. Drag the cursor over the information you
want to select, and then drag the highlighted text to a new position. To undo the last change select
Edit | Undo. Select Edit | Redo to restore the change again.

To search for text, select the Edit | Find command and then enter the search text in the Find what
box. If text is highlighted before invoking the command, it automatically is entered in the Find
what box. To find additional instances of the same text, continue to click Find Next. After you
have closed the find dialog box press F3 or select Edit | Again to repeat the same search.

To search for and replace text, click Edit | Replace. Then, enter the text you want to find and the
text you want to replaceit. To replace al instances of the text, click Replace All. Alternatively, to
replace each instance of the text individually, click Find Next, and then click Replace.

To indent text, first select the lines you want to indent, and pressthe TAB key. Thelinesare
indented to the next tab position. To shift text to the left select the lines you want to move and
pressthe SHIFT + TAB key. The lines are moved left to the position of the preceding tab stop.

Refer to the following sections of this chapter for information about specialized menu commands:
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»  See Creating Dialog Boxes on page 286 for information about the Edit | User Dialog Editor
command.

*  SeeType Library References on page 289 for information about the Edit | Refer ences
command.

*  See Code, Class, and Object Modules on page 282 for more information about the Edit |
Properties command.

*  See Running Scripts on page 292 for information about the Script | Run menu command.
*  See The Object Browser on page 290 for information about the Debug | Browse command.

»  See Debugging Scripts on page 293 for information about other Debug and Script menu
commands.

PRINTING

To print adocument, select the File | Print command. Before printing, you can change the default
printer, the paper size, and paper orientation by selecting the File | Print Setup command.

USING SCRIPTER HELP

For information on Scripter program menu commands, select the Scripter Help | Contents
command. Pressthe F1 key for information about the Scripter windows or the active dialog box.
The Help | Grapher Automation Help command shows all Grapher -specific methods and
properties.

The online help, shown when you select the Help | BASIC L anguage Help command or press
SHIFT+F1, explains al of the Basic language statements and functions. Each help topic describes
the purpose of a statement, and shows the syntax (the order of keywords and other symbols) to use
when writing an instruction. The syntax examplesin the online help use a shorthand method to
explain the possible variations in usage:

Sub, End, True Words with the initial letter capitalized indicate language-
specific keywords.
name L ower-case words with a dotted underline are placeholders

for information you supply.

[param] Items inside sguare brackets are optional. These may be
omitted from the statement.

{Until | While} Items between curly braces, and separated by a vertical bar
are lists of options. Y ou must use one of theitemsin list.
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[Private | Public] Items between square braces and separated by a vertical bar
arelists of optional choices. Y ou may use one of theitemsin
thelist, or none of them.

An ellipsis mark indicates that the preceding item in the
syntax exampleis repeated. Repeated items are usually
optional and separated by commas, as indicated by this:
[h...]

e () Other symbols must be typed as shown in the syntax example,
with the exception that the underscore“_” character may be
used to show that a sample line has been split.

WRITING SCRIPTS

To create a script, you must type the script text into the Scripter code window, or edit an existing
script. If you want to perform aroutine task such as creating a simple graph and modifying its
properties you can probably open an existing script file and edit the file to meet your specific
needs. Grapher comes with several sample scripts that may provide you with a starting point for
your scripts.

After writing a new script or opening an existing one, use the Scripter program to execute the
script'sinstructions. Executing a script is done by selecting the Scripter Script | Run command,
by pressing the F5 key, or by clicking on the green arrow button on the Scripter toolbar. Hereisa
script that opens adatafile, creates aline plot, and adds a linear fit:

Sub Main
Create a progranmabl e object to represent the G apher program
Set grf = CreateObject ("G apher. Application")

grf.Visible = True ' Make the Grapher w ndow visible
Set doc = grf.Docunents. Add ' Add a new pl ot docunent
Dat aFi | e$ = GetFil ePat h$() " Pronpt for nane of the data file

I nvoke the G apher AddLi nePl ot G aph command. This function returns
a graph obj ect
Set MyGraph = doc. Shapes. AddLi nePl ot G aph (Dat aFi | e$)

"Drill down" through the object hierarchy to get a reference to the
line plot we just created. The nanmes used to identify the graph and
pl ot objects are uppercase/l owercase sensitive

Set plot = MyGaph.Plots.ltem(1)

Add a linear fit To the Line plot
plot. AddFit(grfLinearFit)
End Sub
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When you execute the script, Grapher is automatically started and a plot window is displayed.
The program prompts for the name of adatafile. It then createsaline plot with the data file using
the default settings for the x and y columns, line styles, tick marks, etc. Finaly, it adds alinear fit
to the graph. When the script execution is complete, you are returned to the Scripter window. The
Grapher window remains open after this script has finished.

THE SCRIPTER BASIC LANGUAGE

This section describes the major elements of the Scripter Basic programming language, but it does
not explain the concepts of writing computer programs. Many good books on the subject of
programming with BASIC (Beginner’s All-purpose Symbolic | nstruction Code) have been
written. If you are not moderately familiar with writing computer programs, we suggest that you
refer to one of the books listed in the Suggested Reading section on page 298.

Scripts are text files that contain a sequence of instructions to be carried out by the Scripter
program. Each instruction specifies atask such as defining a variable or displaying a message on
the screen. When the Scripter program processes the script, the instructions are carried out one at
atime, from top to bottom.

Execution of a script begins with the first statement of the subroutine called “Main.” All scripts
must therefore include the SUB MAIN and END SUB statements. Execution proceeds line-by-
line until the end of the “Main” procedure, until an END statement is executed, or until an error
OCCuUrs.

Program Statements

Statements are individual instructions to Scripter that carry out a specific operation. Statements
are case insensitive and are typically written oneto aline. To enter two or more statements on the
same line, separate the statements with colons. For example:

a=5:b=5*%a

Scripter Basic requires flow control statements (IF, WHILE, DO, etc.) and declaration statements
(DIM, PUBLIC, TYPE, SUB, etc) to be placed on aline by themselves.

Line Continuation

Long statements, particularly function calls requiring alarge number of arguments, often do not fit
onasingleline. A long line may be split into two or more lines by adding a space followed by an
underscore“ _" at the end of each line that is continued:

Functi on Conput eSonet hi ng( filenane As String, _
val ue_array() As Double) As Doubl e
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Comment lines cannot be continued with an underscore; start each comment line with an
apostrophe when writing multiple-line comments.

Comments

Writing commentsin your scriptsto explain how they work can save you time and frustration
when you later need to modify the script. The apostrophe character (' ) signalsthe start of a
comment. Scripter ignores all text following the apostrophe up to the end of the line. Comments
can be placed on their own line, or they may be placed at the end of aline. For example:

grf. Docunent s. Add ' This creates a new, blank plot docunent

In addition, you can use the REM statement to add aremark in the script. However, REM
statements can only be used at the beginning of aline.

Double Quotes and Text

Text strings must be enclosed in double quotes. File names, for example, must be surrounded by
double quotes. If quotes are missing, the text may be mistaken for a variable name.

Debug. Print "This text string is printed in Scripter's i medi ate w ndow'

Variables

A variableis a symbolic name for avalue. A variable name starts with aletter and may contain
digits. Variable names cannot be the same as areserved word. Because the Scripter code window
displays variable names in black and reserved words in color, you can see when you have selected
avariable name that conflicts with areserved word.

Variables may be one of several types. The type of avariable determines what kind of data it may
contain. See the following table for the possible variable types. I1n addition to the built-in data
types, the Scripter language supports user-defined compound data types, user-defined enumeration
types, and user-defined aobjects (defined in object modules and class modules). See User-defined
Types on page 276, and the Module Types section on page 282 of this chapter for more
information. Refer to the Scripter online language help for information about enumeration types.

The type of avariable isdeclared in a DIM statement. The syntax of aDIM statement is:

Di m varnane As type

Variables not declared in a DIM statement are a Variant type, unless the variable name ends with
one of the type-definition characters. If avariable name ends with one of the special type-
definition characters, listed below, itstype is recognized based on this character.
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Type-definition

Type Char acter Description of Type
Integer % A 16-bit integer value

Portint (Portable Integer) ? A 16- or 32-bit integer value
Long & A 32-bit integer value

Single ! A 32-bit floating-point value
Double # A 64-bit floating-point value
Currency @ A 64-bit fixed-point value
String $ A text string of any length

Byte (none) An 8-bit unsigned integer value
Boolean (none) A true or false value

Date (none) A 64-bit floating-point value
Object (none) A reference to an ActiveX object
Variant (none) Capable of holding any type of value

Using the DIM statement to declare the variable type is optional. Variables can be used without
first being declared in aDIM statement, but this practice is not recommended for any script longer
than afew dozen lines. To enforce this policy, an OPTION EXPLICIT statement should be
placed at the top of long scripts. The OPTION EXPLICIT statement makesit an error to use any
variable without first declaring it. Using this option lets you find typographical errorsin variable
names before a script isrun. Without this option, typographical errorsin variable names are
usually detected only when the script fails to produce the expected results.

Object Variables

Object variables contain references to ActiveX objects. Creating the Grapher Application object
isan example of declaring an object variable:

Di m Grapher App As Obj ect
Set Grapher App = CreateCbj ect ("G apher. Application")

Inthisexample, aDIM statement declares that the variable named “ GrapherApp” holds a
reference to an object. The built-in CreateObject function returns areference to a Grapher
Application object, and the SET statement assigns this object reference to the “ GrapherApp”’
variable. Unlike variables of other types, which can be assigned new values simply with an equal
sign (“="), object variables must be assigned values with a SET statement.
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Array Variables

Array variables store alist or table of values. A single variable name refersto the entire
collection, and individual values are distinguished by their numeric indices (their “ subscripts”).
The maximum number of valuesthat can be stored in an array must be defined in aDIM
statement. The elements of an array are accessed by using the variable name followed by a left
parenthesis, the index of an array element, and aright parenthesis.

Di m mont h(11) As String

mont h(0) = "January"
mont h(1) = "February"
r.T.t.)nt h(11) = "Decenber"

Array subscripts begin with zero, unless an OPTION BASE statement is used at the start of a
script. Notice that in the previous example an array whose maximum subscript valueis 11
actually has room for twelve elements because the subscripts start with zero.

The DIM statement can reserve only a constant number of elements for an array. If the maximum
number of elements cannot be known in advance, adynamic array may be used. A dynamic array
isan array whose humber of elements can be changed while a script isrunning. The REDIM
statement changes the maximum number of values that can be stored in adynamic array. Refer to
Help | BASIC Language Help in Scripter for more information on DIM and REDIM.

User-defined Types

A collection of related variables can be grouped together under one name. The TY PE statement
defines the elements of a user-defined type.

Type measur enent
julianday As |nteger
| evel As Doubl e

End Type

The TY PE definitions must appear at the top of a script file, before any subroutines. The
TYPE...END TYPE statement defines a new type; it does not create a variable of that type.
Variables of the user-defined type must be declared in a DIM statement. The elements of a user-
defined type variable are accessed by using the variable name followed by a period and the
element name:

Di m m As neasur enent
mjulianday = 192

mlevel = 12.3
Debug. Print mjulianday ' prints 192 in the I medi ate w ndow
Debug. Print m | evel " prints 12.3 in the | medi ate w ndow
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Global Variables

Variables declared in the body of a subroutine or function are available only within that procedure.
If you want to share the same variable throughout a script file, then you can define it at the top of
the file, before any subroutine definitions. Variables declared at the top of the file are available to
all subroutinesin thefile.

The PUBLIC keyword may be substituted for the DIM keyword to allow a global variable to be
used in other modules. See the Code, Class, and Object Modules section on page 282 of this
chapter for more information on modules.

Operators

Operators are symbols that direct a script to perform basic calculations, such as addition,
exponentiation, string concatenation, number comparison, and others. The language supports
several arithmetic, comparison, and logical operators. Select the Scripter Help | BASIC

L anguage Help command and search for “Operators’ to see a complete list.

Flow Control

When you run a script, execution starts with the “Sub Main” statement and continues line-by-line
until the “End Sub” statement at the end of the main procedure or until an End statement is
encountered. Severa flow control statements allow you to change this line-by-line progression
according to conditions encountered by your script. The Scripter Basic language includes a
variety of looping and branching statements that is typical for modern programming languages.
The flow control statements include the following (see the online Basic language help for details
on the syntax of these statements):

IF...END IF

Executes a statement only if acondition if true. The alternate IF...ELSE...END IF form executes
one statement if a condition is true and a different statement if the condition is false.

SELECT CASE...END SELECT

Branchesto one of several statements. Compares the value of an expression to several test values
and executes the statements associated with the test value that matches the expression value.

DO...LOOP
Thisisthe basic looping statement. Loops either while a condition is true or until a condition
becomestrue. Teststhe condition either at the top of the loop or at the bottom of the loop.

Thisand all other loop structures may be stopped before the test condition has been met by placing
an EXIT statement in the body of the loop.
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WHILE...WEND
Loops while a condition is true; tests the condition at the top of the loop.

FOR...NEXT

Loops a number of times; increments (or decrements) an index variable each time through the
loop.

FOR EACH...NEXT.

Iterates through all the elements in some collection objects. Grapher collection objects do not
support enumeration using the FOR EACH statement.

Optional Arguments

Many procedures, especially the methods provided by Grapher automation objects, accept alarge
number of arguments. Some of the arguments are required. Every required argument must be
supplied or the script fails to run. Some arguments are optional. Optional arguments may be
omitted and the procedure assumes a default value for the missing arguments.

For example, the PlotDocument object’s * PrintOut” method accepts up to four arguments, all of
which are optional:

plot. PrintQut(Method, Scale, hrzOverlap, vertOverlap)

Since the arguments are optional, you can skip al or some of them when calling the procedure.
To print at fifty-percent scale, for example, you would supply just the “Scale” argument value.

These arguments must be listed in the correct position, separated by commas, as shown below:

Set grf = Create(bject ("G apher. Application")
Set plot = grf.Docunents. Add
pl ot. PrintQut(,50)

Although only one of the four argument values is supplied in this example, the appropriate number
of commas must be used to mark the positions of the missing arguments.

Grapher automation objects do not support named arguments.
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SUBROUTINESAND FUNCTIONS

Writing along or complicated script may be easier to manage if you divide the script into smaller
pieces called procedures. A procedure is a separate sequence of instructions that you can call from
multiple places within your script. The Basic language provides many pre-defined procedures for
performing frequently needed tasks, and, in fact, the methods provided by the Grapher
automation objects are themsel ves procedures.

When you call a procedure, the instructions in the procedure are executed. When the procedure
finishesitstask, it returns control to the instruction that called the procedure. The Scripter Basic
language distinguishes two types of procedures: functions and subroutines. Functions return a
value, whereas subroutines do not.

Subroutines and functions may accept one or more values, called arguments. Arguments are
passed to a procedure by listing them after the procedure name. If there is more than one
argument, the arguments must be separated by commas. For example:

X = Cos(0) ' Returns the cosine of the argument (returns 1)
a$ = Left("AgAuPb",2) ' Returns the left-npbst characters (returns "Ag")
Wit 5 ' Waits for 5 seconds

COS, LEFT, and WAIT are procedures built-in to the Basic language. COS and LEFT are
functions which return values to the caller. WAIT isasubroutine, and, by definition, it does not
return avalue. The WAIT subroutine waits for the number of seconds specified by its argument (5
seconds in this example) before returning CTRL to the calling location.

The arguments passed to a function must be enclosed in parentheses if the function’ s return value
isused. If thefunction’sreturn valueis not used, the arguments may be listed without enclosing
them in parentheses. Arguments passed to a subroutine are never enclosed in parentheses.

Writing Subroutines

To define subroutines within a script, use the SUB statement. Subroutine and function definitions
cannot be nested within other procedures. That is, the SUB statement must appear after the END
SUB statement of any preceding subroutine definitions. The syntax for a subroutine definition is:
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the subroutine. Thereis no limit to the number of instructions you can include between the SUB
and the END SUB lines. Consider the definition of a“Main” procedure and another subroutine:

Sub Main
Ml ti pl eBeep 25 " call the MiultipleBeep subroutine
End Sub

Sub Ml tipl eBeep (count As I|nteger)
For i =1 To count
Beep
Next
End Sub

Each time the “MultipleBeep” procedureis called the instructions between its SUB and END SUB
statements are executed.

If the subroutine accepts arguments, the arguments are defined following the subroutine name
using aformat similar to the DIM statement. The argument definition list must be enclosed in
parentheses, and argument definitions are separated by commasif there is more than one. When a
subroutineis called, the variables listed in the argument list are automatically assigned the values
passed in from the calling procedure.

Writing Functions

Functions are defined using the FUNCTION statement much the same as subroutines are defined
with the SUB statement. Like subroutines, function definitions cannot be nested within other
procedures. Unlike subroutines, functions can return avalue to the calling procedure. The syntax
of afunction definition is:

the body of the function. To return avalue from afunction, assign avalue to a variable with the
same name as the function itself. For example:

Function hypot enuse(a As Double, b As Doubl e) As Doubl e
c=a*a+b*b ' The built-in Sqr function conputes the square root
hypotenuse = Sgr(c) ' Set the function's return val ue

End Function

280 Grapher



Scripter Menu Commands

Y ou define the list of arguments accepted by a function the same way as you define the arguments
accepted by subroutines.

BUILT-IN FUNCTIONS AND PROCEDURES

Numerous useful functions and subroutines are built-in to the Scripter Basic language. These
routines can help you perform some of the most commonly required programming tasks.
Functions for processing strings, performing mathematical calculations, error handling, working
with disk files, and many others are available.

If you are not aready familiar with the Visual Basic for Applications programming language, it
may be worth your time to review the list of available routines. Thislist isfound by selecting
Help | BASIC Language Help from the Scripter menu.

USING GRAPHER OBJECTS

To access Grapher commands from your script you must create a Grapher Application object.
To create an Application object, call the CreateObject function with “G apher . Appli cation” as
the argument.

Every object has properties and methods associated with it. Properties are values describing the
state of an object. Methods are actions an object can perform. Access properties and methods by
typing the name of an object variable, followed by a period, followed by the property or method
name.

Y ou can use object properties as you would use variables: assign values to properties, branch
based on the value of a property, or use the value of a property in calculations. You call an
object’ s methods as you would call subroutines and functions. Use the return values from
methods the same as you would use return values from functions.

When you “drill through” the object hierarchy, you can store references to intermediate objectsin
variables, or you can string together long sequences of object references. For example, you can
set the default font for a plot document in asingle line:

" Assume "grf" is a variable holding a reference to the Application object
grf.Docunments.|ten(1). DefaultFont.Bold = True

Alternatively, you can store each intermediate object in variables as you traverse the object
hierarchy:

' Assume "grf" is a variable holding a reference to the Application object

Set docs = grf.Docunents
Set plot = docs.lten(1)
Set font = plot. Defaul t Font

font.Bold = True
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The second form—storing intermediate objects—is more efficient if you are performing several
actions with the same object. A third aternative isto usethe WITH...END WITH statement:

" Assume "grf" is a variable holding a reference to the Application object
Wth grf.Docunents.|tem(1). Default Font

.Bold = True

.Size = 12

. Col or = grf Col or Hot Pi nk
End Wth

GETTING USER INPUT

The Scripter language provides severa predefined functions for prompting the script user for
information. The GetFilePath function displays a standard Windows file open dialog box. This
allows the script user to select afile. The name of the selected file is returned by the function.
The InputBox function allows the user to enter an arbitrary line of text.
This function returns the line of text entered.

User Text$ = | nput Box("Enter sonething here:") 'show pronpt

Debug. Print User Text$ "show line in | medi ate w ndow

Erdmi somaffang beie 0k, I

! Lore|

Example of the InputBox function. The text entered
in the box is returned to the script.

In addition to these simple input routines, Scripter supports user-defined dialog boxes. You can
design your own dialog boxes and process their input in any manner you choose. See the Creating
Dialog Boxes section on page 286 of this chapter for more information.

CoDE, CLASS, AND OBJECT MODULES

If you create very large scripts, or frequently reuse the same subroutines in several different
scripts, you may want to split your script code into more than one file. Each script fileiscalled a
module.

A script can call subroutines and functions defined in other modules. In addition to procedures,
global variables, type definitions, and enumeration definitions may be shared among modules.
Just as procedures make long scripts easier to manage and debug, modules make large script
projects easier to manage.
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Module Types

The Scripter File | New M odule command adds new code sheets to the workspace. Each sheet is
stored in a separate file. When routines in one code sheet are used by other sheets, the code sheets
are called modules. Scripter supports three types of modules:

*  Code modules are used for stand-alone scripts and for storing libraries of useful procedures
that can be called from other modules. The scripts described in this chapter are code modules,
which contain a“Main” subroutine. Code modules without a“Main” subroutine cannot be
run, but the routines contained in them can be shared by other scripts. Code modules are
stored in fileswith a[.BAS] extension.

e Class modules are used to define ActiveX objects that you can use in other modules. A class
modul e defines the properties and methods that the object supports. Other modules access the
object’s properties and methods using the same syntax that is used to access Grapher
automation objects. Unlike Grapher objects, new instances of the object defined in aclass
module are created using the NEW keyword. Class modules are stored in fileswith a[.CLS)]
extension.

*  Object modules areidentical to class modules, except that when a script uses the object
defined in an object module, one instance of the object is automatically created. Additional
instances of an object defined in an object module can be created with the NEW keyword.
Object modules are stored in files with an [.OBM] extension.

The'#UsesLine

Before using the procedures and objects defined in another module, a script must indicate the
name of the file containing the procedure or object definitions. Y ou must place a #USES
statement at the beginning of a script, before any procedure definitions, to instruct Scripter to load
all modules used by the script. For example;

"#Uses "c:\utils. bas"
' #Uses "test.cls"”
Sub Main
' use the procedures and object defined in UTILS. BAS and TEST. CLS
End Sub

Scripter does not permit cyclic ‘#USES statements. That is, if module “A” uses module “B,”
module “B” cannot use procedures from module “A.”
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Private and Public Definitions

By default, all subroutines, functions, and user-defined types (including enumeration definitions)
may be accessed from other modules. To prevent other modul es from accessing procedures or
user-defined types precede the definition with the PRIV ATE keyword:

Private Sub MyBeep
Beep : Beep
End Sub

In contrast to procedures, the global variables defined at the top of one module are not available to
other modules unless they are declared using a PUBLIC statement. When used for variable
declarations, the PUBLIC statement has the same syntax as the DIM statement:

Public universal _data As String

The names of all definitions, even private ones, are visible in other modules. To avoid errors due
to name conflicts you must avoid using the same procedure, type, and variable namesin more than
one module. A common technique for avoiding name conflictsisto append a prefix to the names
of global variables and procedures. For example, if you write a module of text-processing
functions, you might prefix each function name with “txt” (e.g., “txtFunctionl”).

Module Properties

To set the name by which other modules refer to an object defined in a class or object module,
select the Edit | Properties command. The Edit Class M odule Properties dialog box appears.
Type the name that you want other scripts to use when referring to the object defined in the
module. The instancing options control how other applications access the object defined in the
module, but these options are not relevant to scripts executed within Scripter. Code modules do
not have module properties.

Eddl Llazz: Module Fropeiies

Marn |kpCic i bizct
Iristarcing |7 - Priysts

The Edit Class Module Properties dial og box

When an object module is used in a script, one instance of the object defined in the moduleis
automatically created. The name of the object that is automatically created is the name specified
in the Edit Object M odule Properties dialog box.
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Defining Object Propertiesand M ethods

Class and object modules define the properties and methods of ActiveX objects. To define the
methods for an object, simply define public subroutines and functions. All the public procedures
in aclass or object module are methods that users of the ActiveX object can call.

The properties of an object typically correspond to private global variables defined in the module.
To allow users of the object to access the variable values, you provide “property get” and
“property set” procedures. Usethe PROPERTY GET statement to define a function that returns
the value of a property. Usethe PROPERTY LET statement (or the PROPERTY SET statement if
the property is an object reference) to define a subroutine which changes the value of a property.

Two specia subroutines are called when an object isfirst created and just beforeit is finaly
destroyed. In aclass module, these subroutines are called “Class_Initialize” and

“Class_ Terminate.” In an object module, these subroutines are called “Object_Initialize” and
“Object_Terminate.” These subroutines do not take any arguments.

Example: Defining an ActiveX Object in a Class M odule

The following class module demonstrates how to define an ActiveX object. The sample definesa
property named “Radius’ and a method named “Draw.”

Declare a private global variable for storing the property called "Radius"
Di m ci r Radi us As Doubl e

Define the initialization subroutine
Private Sub dass_Initialize
cirRadius = 99
End Sub

Define the term nation subroutine
Private Sub d ass_Term nate
End Sub

Define the "property get" function to retrieve the Radius property
Property Get Radius() As Doubl e

Radi us = cirRadi us
End Property

Define the "property let" procedure to change the Radius val ue
Property Let Radius(val As Doubl e)

ci rRadi us = val
End Property

Sub Draw
Met hod perforns sone action here
End Sub
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Scripts that use the class module would access the object as follows (assuming the moduleis
stored in the file CIRCLE.CLS and that the object name entered in the Edit Object M odule
Properties dialog box is“MyCircleObject”)

"#Uses "circle.cls"

Sub Main
Dim x As New MyCi rcl ebj ect
X.Radius = 7 ' sets the value of the Radius property
x. Draw ' calls the Draw net hod
Debug. Print x. Radi us " prints 7 in the i medi ate w ndow
End Sub

CREATING DIALOG BOXES

Scripter contains a dialog box editor that you can use to design customized dialog boxes. Select
Edit | User Dialog Editor to visually design adialog box. Y ou can control the size and placement
of the components of the dialog box, as well as customize the text included in the dialog box.

To add a component to a dialog, first select from the palette of components at the left side of the
User Dialog Editor. After clicking a palette button, drag the mouse pointer diagonally in the
dialog design area where you want to place the component. As you design the dialog box, you can
edit the properties of components you have placed in the dialog box. To edit the properties of a
component, double-click the item, click the right mouse button on the item, or select the

component and click the Edit Properties E=' toolbar button. See the table below for alist of
dialog box components (also known as dialog controls) and their properties. Every dialog box
must include an “OKButton” or a*“Cancel Button,” or both.

When you have finished designing the dialog, click the Save Dialog s/ toolbar button. The
code for the dialog box isinserted into the script. To edit the dialog template after it has been
inserted into the script, first move the cursor in the code window to any line between the BEGIN
DIALOG statement and the END DIALOG statement. Next, select the Edit | User Dialog Editor
command. The previously saved state of the dialog is shown in the dialog editor. When you save
the dialog again, the previous dialog template is replaced with your changes.

To show your custom dialog in ascript, first use the DIM statement to declare a variable as the
“UserDiaog” type, and then call the DIALOG function to display the dialog (see the example
below). The DIALOG function takes a user dialog variable as its argument and returns a number
indicating which button was clicked to end the dialog. The DIALOG function returns -1 if the OK
button was clicked, 0 if the Cancel button was clicked, or an integer greater than zero if apush
button was clicked (1 for the first push button listed in the dialog template, 2 for the second push
button in the dialog template, and so forth).

If the return value is not needed, the DIALOG instruction may be called as a subroutine rather
than as afunction (in this case, do not enclose the dialog variable in parentheses). If the DIALOG
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instruction is called as a subroutine, however, the script ends with a run-time error if a cancel
button is clicked.

To define more than one custom dialog in a script, you must place each dialog template in its own
subroutine or function. If you try to define more than one custom dialog in the same procedure,
Scripter shows an error indicating that the “UserDialog” type has already been defined.

The values contained by dialog controls are accessed the same the way the fields of user-defined
variable types are accessed. Type the dialog variable name, a period, and the field name of the
dialog component. Option button values cannot be accessed directly, but are accessed viathe field
name of their associated option group. The value of an

OptionGroup is the number of the selected option button (the _
first option button in the group is 0, second option buttonis 1,
and so forth). You can initialize the val ues contained by |”“ % the irshal |l 1o ckeplay
dialog controls prior to showing the dialog, and retrieve the

values entered in the dialog after it has been invoked. N

Example: Defining a Simple User Dialog LI B

The following function demonstrates how to define, display, _ _

and extract the values entered in auser dialog. User dialog dlspllayed by the
example.

Function Myl nputBox As String

Define the dialog tenplate. This definition
is inserted by the UserDial og editor

Begi n Di al og UserDi al og 250, 112, " Capti on"
Text Box 10, 14, 230, 28, . Text 1
Check box 20, 49, 160, 14, " Check box", . Checkl
OKBut t on 20, 77, 90, 21
Cancel Button 130, 77, 90, 21

End Di al og
Decl are a dial og vari abl e

Di m dl gvar As User Di al og

Initialize the dialog CTRLs
dlgvar.Textl = "This is the initial text to display"
dl gvar. Checkl = True ' start with check box checked

Di splay the dialog and wait for the OK or Cancel button to be pressed
result = Dial og(dlgvar)

Extract the infornmation entered into the dialog
If result = -1 Then " check to see if OK button was pressed
M/1l nput Box = dl gvar. Text 1
I f dl gvar. Checkl Then Debug. Print "The Check box was Checked!!"
End | f
End Function
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To perform processing while a user dialog is active, define a special “dialog function.” The dialog
functionis called when various dialog events occur. To define adialog function:

1. Whiledesigning the dialog, double-click in a blank portion of the dialog design areato
activate the Edit | User Dialog Properties dialog box.

2. Enter aname for the Dialog Function property of the dialog box. This property givesthe
name of afunction that is called when dialog events occur.

3. When you save the dialog box, Scripter asksif it should create a skeleton dialog box function.
Click the Yes button, and Scripter inserts the basic instructions for a dialog function into your

script.

Refer to the “DialogFunc” help topic in the Scripter Basic language help for more information
about how to process dialog eventsin a dialog function.

The following table shows the dialog controls used in a dialog box and their associated properties:

Item

E‘

GroupBox

bl TextBox

v
E‘ CheckBox

E‘ OptionButton
[=]
ListBox
Bl
DropListBox

ComboBox

Picture

Description
A rectangle used to group related controls.

A text label. Requires no response from the user.

An edit box used to enter and edit text.

A box which is checked and unchecked as the user
clicksonit. A three-state check box has a disabled
(grayed) state.

A round button for choosing from a set of options.
Only one of agroup of option buttons may be
checked.

A window that containsalist of itemsthat can be
selected by the user.

A list that is visible when opened by theuser. The
text may be editable or not. The list may be sorted or
not.

A text box with an attached list box. Thelist may be
sorted or not.

Displays a bitmap in the dialog

Properties
Field, Caption

Field, Caption
Field, Type (singleline, multiple
line, password)

Field, Caption, Type (2 state, 3
state, 3 state auto check)

Field, Caption, Option Group

Field, Array of Items, Type (list,
sorted list)

Field, Array of Items, Type (list,
text, sorted list, sorted text)

Field, Array of Items, Type (text,
sorted)

Field, Caption, Type (from file,
from clipboard)

E‘ PushButton A push buitton. Field, Caption
OKButton Push button with “OK” caption Field
I CancelButton Push button with “Cancel” caption Field
; . ) Dialog Function, Caption,
Dialog Definition of dialog box o
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Properties:

» Dialog Function: The name of a special function that is called when various events happen
inadialog. Define adialog function to controls the behavior of adialog and to retrieve its
input.

e Field Name: The name used to refer to a component.

e Caption: Thetext displayed within a component.

* Quoted: When not quoted, the caption property gives the name of variable that contains the
text to display for the caption. When quoted, the caption property isthe literal text to display.

» Array of Items. The name of astring array variable, which contains the stringsto display in
alist. Thearray variable must be initialized before the dialog is invoked.

* Type Thebehavior of some components varies depending on which option is selected.
Refer to the online help for descriptions of the available component types.

e Option Group: For option buttons, the field name used to refer to a group of option buttons.
Only one option button within a group may be checked.

 Comment: A comment to insert in the dialog definition block.

TYPE LIBRARY REFERENCES

Many application programs expose their services with ActiveX objects. These objects may be
used in your scripts, just asthe Grapher automation objects are used. Before you can use another
application’s objects, you must add a reference the application’ stype library. A typelibrary isa
file that describes the objects, properties, and methods provided by an application. The Grapher
type library is automatically referenced.

To add atype library reference to the current script module:
1. Select the Scripter Edit | References command. The References dialog box is displayed.
2. Click on the check box next to the type library whose objects you want to use in your script.

3. Click on the up and down arrows to adjust the relative priority of the checked references. If
two libraries describe items with the same name, the item described in the higher-listed library
isused by your script.

4. Click OK when finished adding type library referencesto your script.
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The ActiveX Automation Members dial og box.

The Object Browser

The Scripter ActiveX Automation M ember s dialog box shows the methods and properties of the
ActiveX objects available to your script. Thisdialog provides a quick way to check the names of
objects or to determine the argument list for a method.

Choose the Debug | Browse command to activate the ActiveX Automation M ember s dialog box.

The Library list shows object libraries available for use in the current script. These are the
same libraries checked in the References dialog box. See the Type Library References
section of this chapter for information about adding type library referencesin your script.

The Data Type list shows aobjects available in the type library selected from the Library list.

The Methods/Properties list shows methods and properties available from the object selected
in the Data Typelist.

The text box along the top of the dialog demonstrates the usage of the selected method or
property. Click the Paste button to insert this sampleinto the code window.

Information about the item selected in the Methods/Properties list is shown along the right
half of the dialog box. The top line shows the selected item’ s type (“function,” “property,” or
“property get”) and its name. The second line, labeled Result, shows the type of value
returned by the method or property. The third line, labeled Dispatch ID, shows a value that
uniquely identifies a property of method (this value is not used in scripts).
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» |f amethod or property returns a reference to another object in the type library, the Result
label is replaced by a button labeled Follow Value. Click the Follow Value button to see the
definition of the object returned by the method or property. After clicking the Follow Value
button, the Back button becomes enabled. Click the Back button to return to the definition
you were previoudly viewing.

*  TheHelp Srring group shows a short description of the item selected in the
Methods/Propertieslist. Click the ? button to view the help file associated with the type
library. Not al type libraries have help files available.

» |f theitem selected in the Methods/Propertieslist is a method that accepts parameters, a
Parameters list shows the names and types of all parameters used by the method.

»  Click the Close button to dismiss the object browser dialog.

COMPATIBILITY WITH VISUAL BASIC

The Scripter Basic programming language is compatible with the Visual Basic for Applications
language (VBA). Scriptsthat runin Scripter will work in aVBA environment with few or no
modifications. Scripter programs also work under Microsoft Visual Basic. Unlike most Visual
Basic programs, however, Scripter programs are not event-driven. Scripter programs are
procedural. They start with the first statement of the “Main” procedure, and end when the “Main”
procedure ends.

Some statements availablein VBA are not supported in Scripter Basic, such as these:

The VBA Collection object All Financial functions LinkExecute
The VBA Clipboard object Resume at current line LinkPoke
GoSub Erl LinkRequest
On...GoSub Option Compare LinkSend
On...Goto Conditional compilation Line numbers
GoSub...Return With Events LoadPicture

Multiple statements on one line (separated by “:")

Conversely, some features of the Scripter Basic language are not supported by VBA. Do not use
the following features if you want to transfer your scripts from Scripter into VBA:

Clipboard function CallersLine DDEExecute
User diadlogs Portint DDEPoke
MacroDir Wait instruction DDERequest
MacroRun DDElnitiate DDETerminateAll
MacroRunThis DDETerminate
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Running Scripts

Scripts are simply plain text files. Y ou could create script files with any text-editing program,
such as the Windows Notepad. The usefulness of scriptsis not realized until the script instructions
are carried out. The Scripter program is designed to interpret script instructions and to carry them
out. The process of carrying out the instructionsin a script is called “running” or “executing” the
script.

RUNNING SCRIPTSFROM SCRIPTER

Scripts are placed in the code window either by typing a new script from scratch or by loading the
script with the File | Open command. To run the script in the Scripter code window, select the
Script | Run command, press the F5 key, or click on the green arrow button on the toolbar.
Scripter examines the script instructions, and, if all the instructions are recognized, it beginsto
perform each instruction in turn.

More often than not, however, a newly typed script does not work correctly the first timeit is run.
Even simple typographical errors cause the script to fail. For information on finding and fixing
errorsin scripts, see the Debugging Scripts section on page 293 of this chapter.

Select the Script | End command or click the red square button on the tool bar to stop executing a
script. This may be necessary when you want to edit a script after a run-time error occurs, or
when you accidentally start a script and you want to cancel the execution.

RUNNING SCRIPTSFROM THE COMMAND L INE

Y ou can run scripts from a command prompt without having to manually load and execute the
script in Scripter. The same commands that you would type at a command prompt may also be
entered as the “target” for a shortcut in order to link a shortcut icon to ascript. Enter the following
to run a script from the command line or to link a shortcut to particular script file:

<Scripter path> -x filenane. bas

where <Scripter path> represents the path to the Scripter program file (for example,
“C:\Programfiles\Grapher\Scripter\Scripter.exe”), and filename.bas represents the name of the
script to run. The space between the —x and the file name isrequired. This command opens the
Scripter window, loads the specified script file, and automatically runs the script. When the script
terminates—either successfully or unsuccessfully—the Scripter window closes.
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To load a script file but not execute it, the following command can be used:

<Scripter path> fil enane. bas

This opens the Scripter window and automatically |oads the specified script file. The Scripter
window remains open.

DEBUGGING SCRIPTS

Bugs are errorsin a script which keep it from performing as intended. Debugging is the process of
locating and fixing these errors. The most common bugs are typographical errorsin scripts or
malformed instructions. Scripter detects these types of errorsimmediately when you try to run a
script. The program beeps, highlights the line containing the error in red (or whatever color has
been set with View | Color s command), and displays an error message on the status bar.

Before running a script, verify that the View | Status Bar command is enabled, otherwise you will
not see the error message. To resolve the errors that Scripter immediately detects, you usually
must interpret the error message and correct the indicated problem. Typical errors are typing
mistakes, unbal anced parentheses, misuse of a Basic language instruction, or failure to declare
variablesin aDIM statement if you use the OPTION EXPLICIT statement. If you do not see an
obvious problem, refer to the online Basic language help to make sure you are using the right
syntax.

Scripts which encounter errors midway through script execution may be fixed much the same way
as syntax errors. The error message should guide your actions. Some run-time errors cannot be
detected until they are executed, such as when you try to open afile that does not exist. Inthese
cases, you heed to check for error conditionsin your scripts. For example, use the DIR function to
make sure afile exists before trying to open it. Alternatively, you can use the ON ERROR GOTO
statement to specify an error handling section to execute when a procedure encounters a run-time
error:

Sub OpenFile(grf As Object, filename As String)
On Error Coto ErrlLabel
grf. Docurments. Open fil enanme

Exit Sub
Err Label :
MsgBox "Unable to open file " & fil enane
Exit ' Must use RESUME or EXIT at end of error handling code
End Sub

Most difficult to correct are scripts which run, but do not work as expected. Fixing these scriptsis
hard because you do not know which line or statement is causing the problem. Scripter provides a
number of debugging features to help you locate the source of problems.
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Probably the simplest debugging technique isto insert instructions into your script to monitor the
progress of the script and display the values of variables at various points throughout the script.
Use the Debug. Pri nt statement to display information in the Scripter immediate window:

Debug. Print "The value of variable x is "; x

To clear the contents of the immediate window, select the text in the window and press either DEL
or BACKSPACE.

Insert the STOP instruction to pause script execution where you think there might be a problem.
While the script is paused, you can examine and change the values of program variables. If a
running script appears unresponsive, it may be stuck in an infinite loop. Select the Script | Pause
command or click the toolbar button with a blue double vertical line to pause the script. To
resume executing a paused script, select the Script | Run command.

While a script is paused, there are several ways to view the value of avariable:

* Intheimmediate window, type a question mark, followed by the variable name and press
ENTER. The current value of the variableis displayed.

* Inthe code window, place the cursor on the variable name you want to examine (that is, click
on the variable name in the code window). Press SHIFT+F9, select the Debug | Quick
Watch command, or click the eyeglasses button on the toolbar. The current value of the
variable is displayed in the immediate window.

» To continuously monitor avariable' svalue, click on the variable name in the code window,
and press CTRL+F9 or select the Debug | Add Watch command. Alternatively, type the
variable name in the watch window and press ENTER. The variable name and its value are
displayed in the watch window. Every time script execution pauses, the variable valueis
automatically updated. To clear avariable from the watch window, highlight the line
showing the variable value and press the DEL or BACKSPACE key.

To change the value of avariable, type an assignment expression in the immediate window and
press ENTER. For example, type “A=5" (without quotes) and press ENTER to assign a new value
to the variable named “A.”

A powerful debugging technique isto watch Scripter execute your script one line at atime. This
lets you check the effect of each instruction and verify that the script is doing what you expect.
While stepping through a script, you can examine and change the values of script variables. Select
the Script | Run command to resume script execution at full speed after stepping through script
instructions.

» Toexecute your script one line at atime press the F8 key, or select the Debug | Step Into
command. The first line of the script is executed (or, if the script was paused, the next
highlighted line is executed). The next lineis highlighted and a yellow arrow appears to the
left of the next line. To execute the highlighted instruction, press F8 again.
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» |f astatement calls a subroutine or function that is defined within your script, the highlight
moves into the called procedure. To keep from tracing execution into a called procedure,
press SHIFT+F8 or select the Debug | Step Over command. This executes the whole
subroutine or function in asingle step.

» |If you accidentally step into a procedure, press CTRL+F8 or select the Debug | Step Out
command. Thisexecutes all remaining instructionsin a procedure, and returns the highlight
to the instruction that called the procedure.

* If you do not see the next highlighted instruction, select the Debug | Show Next Statement
command to scroll the highlighted line into view.

»  Sometimes you may want to skip the execution of some instructions or you may want to
execute the same instructions several times without restarting the script. To change the next
instruction line, click on the line you want to execute next and select the Debug | Set Next
Statement command.

Watching Scripter execute every line of the script may be too time consuming. Inthiscase, a
breakpoint pauses the script where you think there might be a problem. A breakpoint isaline of
code that you mark. When Scripter encounters aline marked as a breakpoint, it pauses the script
just asif it had executed a STOP instruction. Breakpoints are more convenient than STOP
instructions because they may be set and cleared while a script is paused, whereas STOP
instructions may be changed only after a script has ended.

* Toset abreakpoint, click in the break bar area next to the line you want to mark. The break
bar isthe areato the |eft of the code window, between the sheet tabs and the code window.
Alternatively, click on the line you want to mark, and press F9 or select the Debug | Toggle
Break command. The line becomes highlighted in red, and around marker appearsin the
break bar area.

» Toclear abreakpoint, click on the round marker, or move the cursor to the marked line and
press F9 or select the Debug | Toggle Break command again. Clear al breakpoints by
pressing SHIFT+CTRL+F9 or selecting the Debug | Clear All Breaks command.

A quick alternative to setting a breakpoint isthe Debug | Step To Cursor command. This
command has the same effect as setting a breakpoint on the current line, running the script, and
then clearing the breakpoint after script execution has paused on the current line.

To check flow of execution through your script without having to watch each line of the script
being executed, try using the TRACE function. To activate the trace function type “Trace’
(without the quotes) in the immediate window and pressENTER. Trace Onisdisplayed in the
immediate window. Asthe script isrun, the location of every instruction being executed is printed
in the immediate window. After the script finishes, the trace function is automatically disabled.

If you nest procedure calls (that is, one procedure calls another procedure, which calls yet another
procedure, and so forth), the stack window may be useful. When a script is paused, the stack
window lists the procedures that have been called, and the order in which they were called. For
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instance, if the “Main” procedure calls procedure “A” which in turn calls procedure “B,” the stack
window displays three lines, one for each of the called procedures. Clicking on alinein the stack
window moves the corresponding procedure into view in the code window.

Click the loaded window tab in the immediate window area to see which module files are being
interpreted by Scripter. The loaded files include the current script file and any modulesit includes
with the '#Uses statement.

Example Scripts

CREATING AND PRINTING A LINE/SYmBoOL PLOTWITH A FIT CURVE

This examples automates the process of creating aline/symbol plot. The script creates aline plot
with the default symbol from the datafile, adds a linear fit, and prints the resulting graph.

Sub Main
'Declare the variable that will reference the application
Di m Grapher App As Obj ect

"Creates an instance of the G apher Application object
' and assigns it to the variable naned "G apher App"
Set Grapher App = CreateCbj ect ("G apher. Application")

' Make Grapher visible
Grapher App. Visible = True

' Decl ares Docs as Obj ect
Di m Docs

" Assigns the Docunents collection to the variable named "Docs"
Set Docs = Grapher App. Docunent s

'Decl ares Plot as Object
Dim Pl ot As Object

'Creates a new plot w ndow and assign it to the variable naned "Plot"
Set Pl ot = Docs. Add(grf Pl ot Doc)

' Decl ares Shapes as bj ect
Di m Shapes As Obj ect

' Assigns the Shapes collection to the variable naned "Shapes"
Set Shapes = Pl ot. Shapes

"Creates a new line plot and assigns it to the variable naned "G aph"
Set Graph = Shapes. AddLi nePl ot G- aph( G- apher App. Pat h+ _
"\ sanpl es\ sanpl e3. dat")

" Add Synbols to the Curve
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Graph. Plots(1).synbol Freqg = 1

"Add a Linear fit curve
Set FitLinear = Graph.Plots(1). AddFit(grfLinearFit)

' Change the Fit Curve Line Color to G een
Fi t Li near.|ine.foreCol or(grfCol or G een)

' CopySt at sTod i pboard
Fi t Li near. CopySt at sToCl i pboar d

'Paste the statistics of the fit curve to the plot w ndow
Shapes. Past e( gr f Past eBest, 4. 75, 5)

"Print the current plot
Pl ot. PrintQut(grfPrintTruncate)

End Sub

OPENING, SAVING, AND CLOSING DOCUMENTS

The Documents collection provides access to the Grapher File commands. Use the Documents
object’s “Open” method to open an existing plot or worksheet. Use the “Add” method to create a
blank plot or worksheet. The “SaveAll” method saves all open documents and the “ CloseAll”
method closes all open documents. To close an individua document, use the Documents object’s
“Close” method.

Sub Main
Set G apherApp = CreateObject ("G apher. Application")
Grapher App. Visible = True

'Create a bl ank graph w ndow
G apher App. Docunent s. Add( grf Pl ot Doc)

' Open an existing plot
filename$ = GetFilePath(,"GRF")
If filenane$ <> "" Then
G apher App. Docunent s. Qpen fil ename$
End | f

'Cl ose the active docunent
Gr apher App. Acti veDocurnent . Cl ose

' Save the docunment whose wi ndow caption is "Plotl"
G apher App. Docunent s(" Pl ot 1") . SaveAs " M/Docunent.grf"

' Save all opened docunents using current names
Grapher App. Docunent s. SaveAl |

'Close all docunents
Gr apher App. Docunent s. d oseAl |

End Sub
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ADDING ADDITIONAL CURVESTO AN EXISTING GRAPH

The following examples show how to add a bar chart to an existing line plot using the original
axes.
Sub Main

"Declare the variable that will reference the application
Di m Grapher App As Obj ect

"Creates an instance of the G apher Application object
and assigns it to the variable named "G apher App"
Set Grapher App = CreateCbj ect ("G apher. Application")

' Make G apher visible
G apher App. Visible = True

'Declare Plot As Object
Dim Pl ot As Object

"Creates a new plot wi ndow and assign it to the variable nanmed "Plot"
Set Plot = G apher App. Docunent s. Add( grf Pl ot Doc)

' Define DataFile$
Dat aFi | e$ = G apher App. Path + "\ sanpl es\ sanpl e4. dat"

' Add Li nePl ot Graph
Di m G aphl As Obj ect
Set Graphl = Pl ot. Shapes. AddLi nePl ot G aph( Dat aFi | e$)

'"Add a Bar Chart to the existing graph
Set Barl = G aphl. AddBar Chart (Dat aFi | e$)

End Sub

SUGGESTED READING

This chapter has briefly introduced how to write scripts with the Scripter programming language.
More information is available from the Scripter Help | BASIC Language Help. For additional
help in learning how to program or for more information about the Visual Basic for Applications
(VBA) language (which is nearly identical to the Scripter Basic language) we recommend the
following books:

Harris, Matthew (1997), Teach Yourself Visual Basic 5 for Applicationsin 21 Days, Third Edition,
SAMS Publishing, Indianapolis, IN, 1248 pp.

Lomax, Paul (1998), VB and VBA in a Nutshell: The Languages, O'Reilly & Associates, Inc.,
Sebastapol, CA, 633 pp.

Wang, Wallace (1998), Visual Basic 6.0 for Windows for Dummies, IDG Books Worldwide,
Foster City, CA, 477 pp.

298 Grapher



Appendix A

M athematical Functions

Mathematical functions are used in function plots and in the worksheet to modify data. To create
afunction plot, choose Graph | New Graph | Function. For more information on creating
function plots, refer to Chapter 4, Creating Graphs. Use the Data | Transform command to
apply mathematical transformations to worksheet columns. If any cell contains text or is empty,
the formulais not calculated for that row unless the Treat text and empty cells as 0.0 is checked.

The mathematical expression can consist of constants, variables (such as column letters), or
functions. The formulas follow standard precedence rules. Spaces are used in the equation for
clarity. Equations can be up to 127 charactersin length.

For mula Calculation

Formulas are specified using standard precedence rules. Operatorsin order of decreasing
precedence are:
- unary minus (or negative sign)
* [ multiplication and division

+ - addition and subtraction

Operators of equal precedence are evaluated from left to right within the equation. Parentheses are
used to override precedence, and expressions within the parentheses are performed first.
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M athematical Functions

The following built-in functions are supported.

TRIGONOMETRIC FUNCTIONS

All Grapher trigonometric functions are carried out in radians. If the data are in degrees, use the
d2r(x) conversion function (under Miscellaneous Functions) to convert degree data to radians and
then use the trigonometric functions.

sin(x) Sine.

cos(x) Cosine.

tan(x) Tangent, where the value of x must not be an odd multiple of pi/2.

asin(x) Arc sine, where the values are in the range -pi/2 to pi/2 and the value of x must
be between -1 and 1.

acos(X) Arc cosine, where the values are in the range 0 to pi and the value of x must be
between -1 and 1.

atan(x) Arc tangent, where values are in the range -pi/2 to pi/2.

atan2(y,x) | Arc tangent, where the values of x and y are not zero.

BESSEL FUNCTIONS

JO(x)
11(x)
in(n.x)

Bessel functions of the first kind at x of orders 0, 1, and n, respectively.

yO(x)
y1(x)
yn(n,x)

Return the Bessel functions of the second kind at x, of orders 0, 1, and n,
respectively. For y0, y1, and yn, the value of x must not be negative.
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EXPONENTIAL FUNCTIONS

exp(x) Exponential function of x (e to the x).

sinh(x) Hyperbolic sine of x.

cosh(x) Hyperbolic cosine of x.

tanh(x) Hyperbolic tangent of x.

In(x) Natural logarithm of x. The value of x must be positive.
10g10(x) Base 10 logarithm of x. The value of x must be positive.
pow(x,y) | X raised to the y-th power. Error conditions result if:

X iszero and y is negative or zero,
X is negative and y is hot an integer,

an overflow results.

M ISCELLANEOUS FUNCTIONS

min(x,y) Smaller of x and a number (y).

max(X,y) Larger of x and a number (y).

randn(x,y) | An approximately normally (Gaussian) distributed real random number with
mean x and standard deviation y.

randu(x) A uniformly distributed real random number from the interval [0,X].

row() Returns the row number.

ceil(x) Smallest integer greater than or equal to x.

floor(x) Largest integer less than or equal to x.

sgrt(x) Square root of X, the value of x must not be negative.

fabs(x) Absolute value of x.

fmod(x,y) | Floating point remainder of x/y, if y is zero, fmod returns zero.

d2r(x) Convert valuesin degrees to radians.

r2d(x) Convert valuesin radians to degrees. Example: sin(d2r(30)) computes the

sine of 30 degrees. Sin(30) computes the sine of 30 radians.
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STATISTICAL FUNCTIONS OF AN INTERVAL OF COLUMNS

sum(a..z) Calculates the sum of arange of columnsin arow.

avg(a..2) Calculates the average of arange of columnsin arow.

std(a..2) Calculates the (population) standard deviation of arange of columnsin a
row.

rowmin(a..z) | Findsthe minimum value of arange of columnsin arow.

rowmax(a..z) | Findsthe maximum value of arange of columnsin arow.

The Satistical Functions of an Interval of Columns functions operate row-wise on an interval of
columns. For example, SUM(A..Z) computes the sum of the twenty-six columns A, B, C, ..., Z.
It does this for each row separately. Replace ‘a..z’ by any valid interval of columns, such as
‘C.H’ or "W..AC. There must be exactly two periods between the column labels. Columns may
be given in reverse order, such as SUM(Z..A).

TRANSFORMING DATA IN THE WORKSHEET

Worksheet equations consist of a destination column letter on the left side of the equation and a
mathematical expression on theright side. Only specified rows are included in the calculation.
An example of aformulais C = A + B. If the Transformation Rows option in the Transform
dialog box is set from 1 to 25, the formula places the sum of the cellsin columns A and B into
column C. The equation is calculated for rows 1 through 25 only. Only numeric cellsare used in
calculations unless the Treat text and empty cells as 0.0 is checked.

Click the Functions button in the Transfor m dialog box to add pre-defined mathematical
functions to the equations. Change the variable (X) in the listed functionsto a column letter in the
transformation eguation.

Example:
Transform column A with the equation 3cosh(x). That is, for numeric valuesin column A, find
the hyperbolic cosine, multiply by three, and place the resultsin column E.

1. Click the Data | Transform command.
2. Delete any equations that appear in the Transform equation edit box.

3. Enter the destination column E followed by an equals sign into the Transform equation edit
box.

Enter 3* following the equals sign.

Click the Functions button.
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6. Select COSH(X) from the function list, and then click the Insert button. COSH(X) isinserted
into the Transform equation edit box.

Lt s

=305 Ha) =] | column A. The calculation is

Faet row made for rows 1 through 27 only.

LA row

1

|: Eunctions ... |

7. Replace the X with the column letter A.

The destination column is column
E, and the transformed column is

The transformed numbers appear in the destination column in the rows selected in the Transform
dialog box. Remember that mathematical operators are necessary in the transform equations. If
the above equation is entered without the multiplication sign (*), an error message results.

Errors

Error codes and special numeric values can appear in aworksheet cell depending on the type and
nature of the condition within the cell.

Code Explanation

HHHHHH I Number does not fit in the column. The column must be wider for the
number to be shown.

#N/A Value cannot be computed (for example, not enough data to calculate a
statistic).

#DIV/O! An attempt to divide-by-zero was made in performing a cal cul ation.

#ERROR A value could not be computed (for example, square root of a hegative
number).

#OVERFLOW | Vaueistoo large for the worksheet (largest absolute value is about
1.797E+308).

1H#INF Valueistoo large for the worksheet (i.e., "infinite" value).

1#IND Numeric value isindefinite (usually the result of performing a
calculation with an infinite value or attempting to divide by zero).
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Y ou can use math text instructions to control the appearance of axis or data point labels from the
worksheet. Math text instructions can be used to change the typeface, size, color, weight, and
style of text on a character-by-character basis. Greek letters and mathematical symbols can be
used for worksheet labels or plot point labels using math text instructions. The math text
instructions also allow for the detailed placement of characters and symbols; thus, superscripts,
subscripts, and the superposition of characters are possible. Math text instructions are no longer
necessary in the plot window.

Math Text Instruction Syntax

Unless otherwise indicated, all math text instructions begin with a backslash ("\"), and end with a
single space. For example, theinstruction "\ up50 " shifts the baseline of the text up 50 percent of
the current text height. All characters from the beginning backslash through the ending single
Space are interpreted as instructions by the math text interpreter, and are not included in the
resulting label.

Each linein atext block starts with the default text properties such as typeface, size, color, and
style. A line of text within atext block uses the current properties until a math text instruction is
encountered. All text following an instruction is modified according to the instruction. For
example, if the typeface is changed in the middle of atext string, the text following the instruction
uses the new typeface until the end of the line of text is reached, or until another instruction
affecting the typeface is encountered.

Math text instructions can also be encapsulated so they are not carried out over an entireline. A
left curly brace ("{") instructs the math text system to remember all of the text propertiesin effect
at that point. A right curly brace ("}") restores the properties to what they were at the matching
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left curly brace. Thisallows the insertion of special text in the middle of an otherwise uniform
text block. The only instructions this does not apply to are text baseline instructions (\ dnX and
\ upX), and the position instructions (\ r pX and\ spX). Curly braces can be nested.

To incorporate a backslash, right curly brace, or left curly brace as atext character in atext block,
precede them with a backslash when entering the text string. For example, "\\" produces"\", and
"\{" produces"{".

Instructions based on a percentage, such as font size, are cumulative. This means that a second
percentage change within a text block isinterpreted as a percentage of the first percentage change.
For example, if the font is scaled by 50%, and later in the same text block the font is scaled by
50% again, the font size after the second percentage would be 25% of the original font size.

Math text instructions are not case sensitive except for typeface names. Typeface names must
appear exactly asthey are named, including capitalization.

Math Text I nstructions

To CHANGE TYPEFACE SIZE AND STYLE
\b All text after the \b command is emboldened.

\f“x” Change to the typeface named X. These are the names listed in the face
drop-down list box in the Text Editor dialog box in the plot window.
Typeface names are case sensitive, so type the name exactly asit appearsin
the face list. Enclose the face namein double quotes. If the typefaceis not
found, a generic stick typeface is used in place of the unfound typeface.

\fsX Change the font size to X% of the current font size. For example, a value of
200 for X increases the font size by two, and a value of 50 for X decreases
the font size by one-half.

\i All text after the\i instruction isitalicized.

\plain This sets the text to normal weight, with no italics, no underlining, and no
strikethrough.

\strike Strikethrough the text.

\ul All text after the \ul instruction is underlined.
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To CHANGE TEXT COLOR

\black Sets the text color to black.

\blue Sets the text color to blue.

\green Sets the text color to green.

\cyan Setsthe text color to cyan.

\red Sets the text color to red.

\magenta Sets the text color to magenta.

\yellow Sets the text color to yellow.

\white Sets the text color to white.

\gray Setsthe text color to gray.

\rgbbX Sets the amount of blue in an RGB text color (X = 0 to 255).
\rghgX Sets the amount of greenin an RGB text color (X= 0 to 255).
\rgbrX Sets the amount of red in an RGB text color (X= 0 to 255).

To CHANGE TEXT POSITION

\dnX Moves the text baseline down X% of the current font size. Thisinstruction
produces subscripts or returns the baseline to the original position following
a\upX ingtruction. If afont size (\fsX) instruction follows the \dnX
instruction, any subsequent \dnX or \upX instructions are relative to the
changed font size.

\rpX Restores the current position to position #X (X = 1to 20). Thisinstruction
isused in conjunction with the \spX instruction. Any text following this
instruction begins at the position defined with the \spX instruction. If the
\rpX instruction is used without first setting a position with the \spX
instruction, the position for the text is returned to starting position for the
text block.

\spX Saves the current position as position #X (X = 1to 20). The positionisthe
up, down, left, and right areas within the text block. When the \spX
instruction is used, the current location within the text block is assigned a
position number. Return to this position using the \rpX instruction. Specify
the position number assigned with the \spX instruction when using the \rpX
instruction. These instructions are most useful when placing both super- and
subscripts after the same character.
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\upX Moves the text baseline up X% of the current font size. Thisinstruction is
used to produce superscripts or to return the baseline to the original position
following a\dnX instruction. If afont size (\fsX) instruction follows the
\spX instruction, any subsequent \upX or \dnX instructions are relative to the
changed font size.

TO INSERT SPECIAL CHARACTERSOR THE DATEOR TIME

\aX Inserts an ANSI character with the code given by X. Generally, this
instruction is needed for characters with ANSI numbers beyond the normal
limit of the keyboard. For example, use the ANSI character code to include
anintegra signinatext string. By determining the character set that
includes this symbol and the ANSI code for the symbol, the symbol can be
included in the text block. Use the \f“X” instruction to change to the correct
character set, followed by the \aX command to specify the correct character
number. For example, an integral signislocated at ANSI position 242 in a
symbol set called Symbol. Type \f*Symbol” \a242 for the integral sign to
appear in the text block. The Character Map program is an accessory
program in Windows installations. Use the Character Map to display each
of the available character setswith the ANSI code. The ANSI codeis
displayed in the right half of the Character Map status bar when a character
is selected.

\date Inserts the current date. Be sure to follow this instruction with a space, even
if there is not any other text following the date.

\time Inserts the current time. The time text is updated whenever the text is
redrawn or the graph is printed. Be sureto follow thisinstruction with a
space, even if there is not any other text following the time.
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Examples of Math Text Instructions

Note: Due to page size limitations, some of these examples contain multiple lines of math text
instructions. These examples must be entered on one line for the text to be printed correctly.

10°

Length (uM)

234

10\ up50 \fs75 3
{\fs200 N}\spl \upl00 \fs50 5 \rpl 1

X\up50 {\fs50 2} \dn50 + Y\up50 {\fs50 2} \dn50
1

(Xvdn25 {\fs50 i}\up25
_\dn100 )\ up50 \fs50 2

- \spl X \rpl \uploo

\'spl {\fs200 \f"Synmbol" \a229 }\rpl \dn75 \fs75
i =1 \rpl \upl75 n

{\f"Synbol " \fs400 \a242 }\spl \upl0O0 \sp2
\upl50 {\fs75 \i a+b} \rpl \dn30 {\fs75 \i
\rp2 x+y \i dx

a- b}

\spl \up25 a\dn25 {\fs75 c}\rpl __ \rpl \dnl0O
b\ dn25 {\fs75 c}

Length ({\f"Synbol" nM

5% {\f"Symbol " d}\up50 {\fs75 234}\dn50 U
104°37" 104\ f"Synbol " \al76 \f"Arial" 37
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Example: Tick Labelsfrom Worksheet

Polar plot angle axis tick mark labels using math text instructions from the worksheet.

Thetick mark labelsin the above polar plot were created with math text instructions. Use the
From Worksheet option on the angle axis Tick Labelstab to use the Pi labels rather than the
decimal radian labels.

MATH TEXT INSTRUCTIONSFOR PI LABELS

0

\'spl \up20 \f"Synbol" p\rpl \rpl \dnl0OO \f"Ti mnes New Roman" 4
\spl \up20 \f"Synmbol " p\rpl \rpl \dnl0O0 \f"Ti nes New Ronman" 2
\spl \up20 \f"Synmbol" 3p\rpl _\rpl \dnl00 \f"Ti nes New Roman" 4
\f"Synbol" p

\'spl \up20 \f"Synbol" 5p\rpl _ \rpl \dnl0O \f"Times New Roman" 4
\spl \up20 \f"Synbol" 3p\rpl _ \rpl \dnl0O0 \f"Times New Roman" 2
\'spl \up20 \f"Symbol" 7p\rpl _\rpl \dnl00 \f"Ti nes New Roman" 4
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'‘#Uses Command, 283
[.BLN], 36
[.BNA], 36
[.CsV], 35
[.DAT], 35
[.SLK], 36
[.TXT], 35
[\WKX], 36
[.XLY], 36

A

About Grapher, 1
Active Cell Location, 37, 40
Active Cells, 33, 37
ActiveX
Automation Members dialog, 262, 290
Objects, 289
Actual Size command, 210
Add Plot command, 221
Add to Graph commands, 16, 219
Axis, 28, 186, 223
Duplicate Axis, 27, 162, 186, 223
Legend, 227
Plot, 17
Adding
Axes, 223
AxisTitles, 19
Drawing Objects, 203
Ellipses, 206
Graph Titles, 224
Grid Lines, 220
Legends, 227
Lines, 204
New Plotsto a Graph, 15, 16, 221
OLE Objects, 199

Polygons, 204

Polylines, 204

Rectangles, 205

Symbols, 204

Text, 207
Align Objects command, 203
Aligning Text Boxes, 209
Always Split command, 268, 270
Angle axis, 180
Application objects, 260
Application Properties, 267
Arrange Icons command, 217
Arrange menu commands, 201, 202
Array Variables, 276
Ascending Sort, 49
ASCII DataFiles, 35

Delimiter, 60

Text Qualifier, 60
Assign Coordinates, 232

dialog box, 232

to a Bitmap, 232
Auto Redraw, 214
Auto Track Worksheets command, 214
AUtoAXis objects, 264
AutoGraph object, 263
Automatic Date/Time Labels, 172
Automatic Header/Footer Codes, 66
Automation. See Scripts
AutoShapes collection object, 263
AutoWindow objects, 264
Available Fits, 141
Axis

Adding an Axis, 28, 186, 223

Adding Duplicate Axes, 27, 186, 223

Changing the Axis Used by a Plot, 220

Grid Lines, 165

Limits, 164
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Line Properties, 180
Linear Scale, 161
Log Scale, 161
Polar Plots, 180
Probability Scale, 161
Rose Diagrams, 180
Scale, 161
Ternary Plots, 182
Titles, 19, 164
Axis Dialog Box, 159
Axis Tab, 160
Axis Position
Duplicate Axes, 162
Example, 163
PositioningaY Axis, 162
Positioning an X Axis, 162
Axistab, 160
AxisTitle
Offset, 165
Position, 165
Rotate, 165

B

Bar Charts, 86
Adjacent Bars, 92
Bar Chart Tab, 87
Bar Width, 92
Base Options Example, 91
Creating, 87
Creating with Multiple Bars, 94
Custom Base Example, 90
Multi-Variable Example, 93
Base - Histogram, 118
BASIC Language, 273
Bitmaps
Assigning Coordinates, 232
Creating and Editing Fill Patterns, 247
Display Bitmaps, 236
Reassigning Coordinates, 233
Block Select command, 194, 236
Bounding Box, 188

Box-Whisker Plots, 130
Box-Whisker Plot Tab, 132
Creating, 131
Lower Quartile, 130
Upper Quartile, 130

Break Apart command, 202

Bubble Plots, 83
Bubble Plot Tab, 84
Creating, 83

C

Cascade command, 216
Cell Edit, 33
Cell Format dialog box, 45
Center on Page - Worksheet, 64
Changing the Axis Used by a Plot, 220
Changing the Worksheet Used by a Plot,
220
Circles (drawing), 207
Class module command, 269
Clipping
About Clipping Limits, 134
Bar Charts, 135
Bubble Plots, 135
Clip Limits Example, 137
Clipping aPlot, 133
Clipping Tab, 135
Column Ciriteria, 138
Data Criteria, 137
Floating Bar Charts, 135
Function Plots, 135
Hi-Low-Close Plots, 135
Missing Data, 138
NULL Criteria, 137
Polar Plots, 135
Clipping Tab, 135
Collection objects, 262
Collection Objects, 267
Colors
Creating Custom Colors, 245
Column Criteria, 138
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Column Letters, 33

Combine command, 202
Context-Sensitive Help, 6
Copy, 193

Creating a Graph, 11, 70
Custom Color dialog box, 245
Custom Grid Lines, 166
Custom Pattern dialog box, 247
Cut, 193

D

Data Files
Creating a Data File from a Graph, 61
Displaying, 14
File Formats, 35
Importing, 34
Opening, 33
Saving, 59
What isValid Data, 13
Data menu commands, 48
Data Sort - Worksheet, 48
Data Statistics in a Worksheet, 50
Date/Time Labels dialog box, 173
Dates, 13
Debugging Scripts, 293
Debugging techniques, 294
Default Settings, 235
Define Fit Equation dialog box, 140
Delete, 193
Derived Objects, 266
Descending Sort, 49
Desdlect All command, 188, 194
Detach Legend command, 230
Dialog Boxes
Creating in Scripter, 286
Digitize, 61, 231
Digitize Fixed, 61, 231
Digitize Format Tab (Preferences), 240
Digitizing a Plot, 231
Assigning Coordinates to a Bitmap,
232

Format, 240
Dim Statement, 274
Disable Labels, 163
Disable Tick Marks, 163
Display Worksheet command, 14, 34
Displaying the Data File, 14
DO Loop, 277
Document objects, 260
Documentation, 6
Documents collection objects, 297
Draw menu commands, 204
Drawing

Circles, 207

Ellipses, 206

Lines, 204

Polygons, 204

Polylines, 204

Rectangles, 205

Rounded Rectangles, 206

Rounded Squares, 206

Squares, 205

Symbols, 204, 205

Text, 207
Duplicate Axis, 186, 223

E

Edit Class Module Properties dialog box,
284
Edit Menu commands, 192
Delete, 193
Deselect All, 194
Properties, 195
Redo, 192
Reshape, 195
Select All, 194
Undo, 192
Ellipse command, 206
Embedded Objects, 199, 200
Equations
Inserting in a Text Box, 208
Math Text, 305
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Mathematical Functions, 299
Error Bars
Adding Error Barsto aPlot, 76
Error Bars Tab, 77
Excel [.XLS] DataFiles, 36
Saving, 59
Export Plot Data, 61
Exporting, 258
Files as Graphics, 258
Setting Export Resolution and Color
Depth, 258

Setting the Width-to-Height Ratio, 258

F

File Formats
[.BLN], 36
[.BNA], 36
[.CSV], 35
[.DATI}, 35
[.SLK], 36
[.TXT], 35
[.WKX], 36
[.XLS], 36
DataFiles, 35
Fill Properties, 158
Fill Properties Tab (Preferences), 242
First Quartile, 53
Fit Curves, 79, 108, 139
Adding a Custom Curve, 140
Adding aPredefined Curve, 139
Adding to Polar Plots, 141
Fit Properties Tab, 147
Fits Tab, 141
Predefined Equations, 143
Statistics, 142, 144
Fit to Window command, 210
Floating Bar Charts, 94
Creating, 95
Floating Bar Tab, 95
Plot Labels Tab, 98
Flow Control in Scripts, 277

FOR Loop, 278
Format Menu - Worksheet, 44
Formatting A Worksheet, 44
Background Color, 47
Number Alignment, 47
Setting Cell Properties, 45
Setting Column Width, 44
Setting Row Height, 45
Sorting Data, 48
Transforming Data, 49
Formula Calculation, 299
Free Rotate command, 202
Full Screen command, 210
Function Plots, 99
Creating, 99

Creating with Multiple Equations, 101

Function Tab, 99

G

General Tab (Preferences), 236
Global Variables, 277
Graph Manager, 213
Graph Properties dialog box, 196
Graph Title Dialog Box, 225
Fill Propertiestab, 226
Line Propertiestab, 226
Titletab, 225
Graph Wizard, 70
Grapher
About Grapher, 1

About the Grapher Documentation, 6

Installing, 8

OnlineHelp, 6

Registering, 10

System Requirements, 8

User's Guide, 6

What’'s New in Grapher 3, 2
Graphics

Drawing, 204

Importing, 200
Graphs
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Overview of Graph Types, 3
Greek letters, 305
Grid, 239
Grid Lines

Adding, 220

Adding Custom Grid Lines, 166
Grid Lines Dialog Box, 166
Gridlines - Worksheet, 65
Grouping Objects, 202

H

Headers and Footers - Workshest
Codes, 66
Headers and Footers - Worksheet, 65
Current Date, 66
Current Time, 66
File Name, 66
Justify, 66
Page Number, 66
Total Pages, 66
Help Topics command, 6
Hi-Low-Close Plots, 102
Adding Labelsto, 106
Clipping, 103, 135
Creating, 103
Creating with Connected Bars, 103
Hi-Low Plot Tab, 104
Histograms, 115
Adding aLinePlot to, 116
Automatic Bin Width, 119
Base, 118
Bins Tab, 119
Creating, 116
Custom Defining Bins, 119
Defining Bins, 120
Histogram Tab, 117
Plot Labels Tab, 121
Relative Frequency, 119
Setting Open Ended Bin Ranges, 120

IF Statement, 277
Import, 34
Importing
DataFiles, 34
Graphics, 200
Merge, 34
Insert dialog box, 43
Insert New Object command, 194
Insert Object Dialog Box, 197
Installation, 8
Network, 9
Installing Grapher, 8
Invert Selection command, 194

K

Keyboard Commands - Worksheet, 38

L

Labels
Adding a Second Set, 153
Adding Labels, 151
Format, 154
Manually Positioning, 153, 221
Plot Labels, 79, 83, 87, 99, 108, 150
Plot Labels Tab, 150

Labelsin First Row, 49

Legend Dialog Box, 228

Legend Line Length, 237

Legends, 22, 227
Creating a Legend, 227
Creating a Top-Level Legend, 227
Cutting and Pasting, 230
Detaching, 230
Editing, 229
Legend Line Length, 237
Position, 23

Line and Fill Properties, 156
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LinePlots, 70, 75 Menu Commandsin Scripter, 269

Line Properties, 157 Merge, 34

Line Properties Tab (Preferences), 241 Minor Label Format dialog box, 171, 185

Line/Symbol Plots, 70 Missing Data, 238
Creating, 71 Move Backward command, 201

Linear Scale, 161 Move Forward command, 201

Lines Move Plot Labels command, 221
Creating Custom Line Styles, 246 Move to Back command, 201

Link command, 195 Move to Front command, 201

Linked Objects, 199, 200 Multiple Axes, 25

Links Dialog Box, 198
List Worksheets command, 35
Log Scale, 161 N
Lotus (WKXx) Data Files, 36
Network Installation of Grapher, 9

New Graph, 70
M New Module command, 283
New Top-Level Legend command, 227
Magnify Objects, 211 New Window command, 216
Magnify Selected Objects, 211 No Maximum - Histogram, 120
Major Label Format dialog box, 171, 185 No Minimum - Histogram, 120
Margins, 236, 254 NULL criteria, 137
Math Text, 305 Numeric Value Limits, 67
Bold, 306
Italic, 306
Subscripts, 307 @)
Superscripts, 308
Math Text Instructions, 306 Object Handles, 187
Examples, 309 Object Linking and Embedding. See OLE
Insert Date or Time, 308 Objects
Insert Special Characters, 308 Object Manager, 18, 189, 190, 212
P! labels, 310 Object Model (Scripter), 260
Single Space, 305 Object module command, 269
Syntax, 305 Object Selection, 187
Text Color, 307 Objects
Text Position, 307 ActiveX objects, 289
Typeface Size and Style, 306 Aligning, 203
Mathematical Functions, 300 Drawing Lines, 204
Bessel Functions, 300 Drawing Polygons, 204
Exponential Functions, 301 Drawing Polylines, 204
Miscellaneous Functions, 301 Drawing Symbols, 204
Statistical Functions, 302 Grapher Automation Objects, 266
Trigonometric Functions, 300 Grouping Objects, 202
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Object Variables, 275
Renaming Objects, 18
Rotating, 202
Setting the Order, 201
Using Grapher Objectsin a Script, 281
OLE Objects, 199
Adding, 199
Convert warning, 200
Creating, 199
Editing, 195, 200
Editing Links, 198
Inserting, 194, 197
Linking, 195, 198
Online Help, 6
Context-Sensitive Help, 6
Operators (Scripter), 277

P

Page Outline, 236, 254
Page Setup, 253
Page Setup command, 253
Page Setup dialog box, 62, 253
Margins Tab, 64
Options Tab, 65
Page Tab, 63
Page Size Limitation of 32.76 Inches, 253
Parent Properties, 267
Paste, 193
Paste Special, 193
Pasting Data in Worksheets, 41
Patterns
Creating and Editing Bitmap Peatterns, 247
Creating and Editing Vector Patterns, 248
Creating Custom Patterns, 247
Pie Charts, 111
Creating, 111
LabelsTab, 114
Pie Chart Tab, 112
Plot Labels
Manually Positioning Plot Labels, 221
Plot Point Labels

Math Text, 305
Plot Points Label Format Dialog Box, 154
Format Tab, 154
Text Properties, 156
Polar Plots, 107
Creating, 107
Creating with Multiple Data Curves, 108
Fit Curves, 141
Polar Plot Tab, 108
Tick Labels from Workshest, 310
Polygon command, 204
Polyline command, 204
Positioning an Axis, 162
Preferences Dialog Box, 235
Digitize Format Tab, 240
Fill Properties Tab, 242
General Tab, 236
Line Properties Tab, 241
Rulers/Grid Tab, 239
Symbol Properties Tab, 244
Text Properties Tab, 243
Print command, 62, 254
Print dialog box, 254
Print Multiple command, 256
Printing, 254
Page Setup, 253
Print Multiple, 256
Worksheets, 62
Black and White, 65
Center on Page, 64
Grid Lines, 65
Page Order, 65
Page Setup Options, 62
Row and Column Headers, 65
Probability Scale, 161
Properties command, 195

Q

Quick Watch command, 269
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R

Radius axis, 180
Reassign Coordinates command, 233
Rectangle command, 205
Redo, 192
Redraw, 214
Auto Redraw, 214
References command, 289
Registering Grapher, 10
Relative Frequency, 119
Renaming Objects, 18
Reshape command, 195
Resolution, 238
Rose Diagrams, 122
Creating, 122
Rose Diagram Tab, 123
Rotate, 202
Rotate Object dialog box, 202
Rotating Objects, 202
Rounded Rectangle command, 206
Row and Column Headers - Worksheet, 65
Row Numbers, 33
Rulers, 239
Background Color, 239
Font, 239
Rulerg/Grid Tab (Preferences), 239

S

Save As Command, 257
Save As dialog box, 256
Save As Type - Worksheet, 59
Save command, 256
Saving
ASCII DataFiles, 60
DataFiles, 59
Excel Files, 59
File Names, Formats, and File Extensions,
59
Grapher Documents, 256
Scatter Plots, 70, 75

Scripter
'#Uses Command, 283
BASIC Language, 273
Built-in Functions and Procedures, 281
Comments, 274
Compatihility with Visual Basic, 291
Creating Dialog Boxes, 286
Defining a Simple User Dialog, 287
Defining Object Properties and Methods,
285
Dim Statement, 274
DO Loop, 277
Double Quotes and Text, 274
Examples, 285, 287
Flow Control, 277
FOR Loop, 278
Getting User Input, 282
IF Statement, 277
Introducing Scripter, 267
Line Continuation, 273
Menu Commands, 269
Module Properties, 284
Module Types, 283
Object Browser, 290
Operators, 277
Optional Arguments, 278
Printing documents, 271
Private and Public Definitions, 284
Program Statements, 273
Running Scripts from Scripter, 292
Scripter Windows, 268
Subroutines and Functions, 279
Using Scripter Help, 271
Variables, 274
WHILE Loop, 278
Working with Code, 270
Writing Functions, 280
Writing Scripts, 272
Writing Subroutines, 279
Scripter™ program, 260
Scripting
Introduction to Scripting, 259
Suggested Reading, 298
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Scripts
Application objects, 260
AUutoAXis objects, 264
AutoGraph object, 263
AutoShapes collection objects, 263
AutoWindow objects, 264
Code, Class, and Object Modules, 282
Collection aobjects, 262
Debugging Scripts, 293
Document objects, 260
Examples, 296, 297, 298
Object Model, 260
Running Scripts, 292
Running Scripts from Scripter, 292
Running Scripts from the Command Line,
292
Suggested Reading, 298
Using Grapher Objects, 281
Select All command, 194
Selecting
Cellsin a Worksheet, 37, 38
Selecting Objects, 187
by Block Select, 189
by Block Select, 236
by Clicking, 188
by CTRL + Click, 189
Multiple Objects, 190
with Object Manager, 189
Shift Cells, 43
Show Position on Ruler, 239
Snap to Ruler, 239
Sort dialog box, 48
Sorting Datain a Worksheet, 48
Spacing, Tick Marks, 168
Standard view command, 212
Statistical Functions of an Interval of
Columns, 302
Statistics dialog box opens, 51
Statistics Reports, 51
Options, 52
Status Bar command, 216, 269
Step Plots, 78
Creating, 79

Step Plot Tab, 79
Support, 7
Symbol Plots, 70, 75
Symbol Properties Tab (Preferences), 244
Symbols
Creating Custom Symbols, 245
Properties, 244
Syntax
Math Text Instructions, 305
System Requirements, 8

T

Technical Support, 7
Contact Information, 7
Hours, 7
Templates, 24, 249
Creating Template Graphs, 250
Editing a Template Graph, 250
Tipsfor using, 250
Using a Template File, 24, 250
Ternary Diagrams, 125
Axes, 182
Axis Limits, 182
Creating, 127
How to Read, 126
Plot Labels Tab, 129
Ternary Tab, 127
Tick Marks, 183
Text
Adding Text Objects, 207
Alignment, 209
Equationsin a Text Box, 208
Properties, 243
Text Alignment, 209
Text Editor
How to use, 207
Text Properties Tab (Preferences), 243
Third Quartile, 53
Tick Labels, 21, 170
Configuring, 170
Date/Time, 172, 173
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Date/Time Example, 174, 175, 176
Date/Time Labels, 172
Disabling, 170
from Worksheet, 176
From Worksheet Example, 177, 178, 179
Tick Labelstab, 21
Tick Marks, 20, 167
Configuring, 168
Disabling, 168
Log Axis, 168
Probability Axis, 168
Spacing, 168
Start Mgjor Ticks At, 169
Tile Horizontal command, 217
Tile Vertical command, 216
Titles
Adding Titlesto Each Axis, 19
Adding to Graph, 224
Toolbars, 214
Editing, 215
Toolbars command, 214
Top-Level Legend, 22
Top-Level Legend, Properties. See Legend
Transform, 299
Transform dialog box, 49
Tutorial, 11
Adding aPlot to the Graph, 15, 16
Creating a Graph (Tutorial), 11
Graphing with Multiple Axes, 25
Legends, 22
Renaming Objects, 18
Selecting a Plot with the Object Manager,
18
Templates, 24
Tick Labels, 21
Tick Marks, 20
Type Library References, 289

U

Undo, 192
Undo Levels, 237

User's Guide, 6
User-defined Variables, 276

V

Variablesin Scripter
Array Variables, 276
Global Variables, 277
Object Variables, 275
Types of Variables, 274
User-Defined Types, 276
View menu commands, 210
View Page command, 210
View Style commands, 211
Standard, 212
Window w/Graph Manager, 190, 213
Window w/Object Manager, 189, 212
Window w/Worksheet, 14, 213
Visual Basic compatibility, 291

W

What's New in Grapher 3, 2
WHILE Loop, 278
Window Menu Commands, 216

Cascade, 216

New Window, 216
Window w/Graph Manager view, 213
Window w/Object Manager view, 212
Window w/Worksheets view, 213
Windows

Arranging Windows in Grapher, 216
Windows Menu Commands

Arrange Icons, 217

Tile Horizontal, 217

Tile Vertical, 216
Wizard, 70
Worksheet Equations

Transforming Datain the Worksheet, 302
Worksheet Error Codes, 303
Worksheet Keyboard Commands, 38
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Worksheet Labels Numeric Vaue Limits, 67
Math Text, 305 Overview, 31
Worksheets Page Setup Options, 62
Accessing the Worksheet Window, 32 Parts of the Worksheet Window, 32
Adding rows, columns, cells, 43 Printing, 62
Changing the Worksheet used by a Plat, Saving Data Files, 59
220 Selecting Cells
Clearing cells, 42 Keyboard Tips, 38
Creating Graphs from, 70 Mouse Tips, 38
Creating New, 34 Selecting Cells, 37
Data Statistics, 50 Sorting Data, 48
Deleting célls, 43 Technical Specifications, 67
Editing Transforming Data, 49
Clearing Data, 42 Viewing or Modifying Datain, 34
Cut, Copy, and Paste, 42 Working with, 33
Deleting Cells, 43 Writing Functions, 280
Inserting Cells, 43 Writing Scripts, 272
Undo, Redo, 42 Writing Subroutines, 279
Editing, 42
Entering Data
Manually, 40 7
Pasting, 41
Entering Data, 40 Zero Data Points, 12, 13
Formatting, 44 Zoom Commands, 210
Background Color, 47 Zoom In, 210
Cell Properties, 45 Zoom Out, 211
Column Width, 44 Zoom Percent, 211
Number Alignment, 47 Zoom Rectangle, 211
Numeric Formats, 46 Zoom Selected, 211

Row Height, 45
Listing worksheetsin use, 35
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