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Abstract

This document is a handbook for using QtiPlot, a program for two- and three-dimensional graphical presentation of data sets and
for data analysis.

This manual is organized in several chapters:
-The first chapter describes the main concepts and terms which are used in QtiPlot.

-The second chapter is a tutorial on how to obtain plots from different data sets. It is the one you need to read first to understand
the basics of QtiPlot and to be able to draw plots.

-The three following chapters are descriptions of all the commands, buttons and dialogs used in QtiPlot. These chapters are the
reference manual of QtiPlot.

- The two following chapters describe more deeply some specific possibilities of QtiPlot, that is the statistical and mathematical
analysis of data, and the scripting.
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Chapter 1

Introduction

1.1  What QtiPlot does

QtiPlot is a program for two- and three-dimensional graphical presentation of data sets and for data analysis. Plots can be
produced from data sets stored in tables or from analytical functions.

The project was created by Ion Vasilief in 2000. Ion was the only programmer from 2000 until 2005. Since 2006, new contributors
have joined Ion, and the project is hosted by BerliOS Developer. The software aims to be a tool for analysis and graphical
representation of data in the way of commercial software like Origin.

QtiPlot is a dynamic tool: Plots created from data sets, and the tables owning that data, are interconnected. When any table is
modified, all objects in dependent plots (curves, axes scales, legends) are automatically updated. For example, deleting a table,
or perhaps only some of the columns, will automatically remove all the corresponding curves from dependent plots. Plots can be
exported in several graphic formats (eg: jpeg, png, bmp, pdf, etc) and inserted as images in documents or presentations.

All settings for a complete set of tables, matrices and plots can be saved in a project file having the extension ".qti". These project
files may be opened using the command line, the File menu, or by using the Open project icon from the File toolbar.

Data analysis operations (integration, interpolation, FFT, curve fitting, etc.) can be performed on the curves in a 2D plot via the
Analysis menu. The results of all these operations are also stored in the project file. They can be visualized at any time using the
Results log command and can be deleted from the project file via the Clear Log Information command.

When the application is launched, a new untitled project file is created consisting of a grey main window (the workspace) which
may initially contain an empty child window, depending on your preferences. The type of this initial child window can be
customized using the Preferences dialog. It may be a table, a matrix, a note or an empty 2D graph window. In order to be
operational, the workspace must be populated with at least one data container. Either empty tables or matrices may be created
manually (New -> New Table command) and then filled with data, or they may created by importing ASCII files (Import ->
Import ASCII... command), which automatically creates new tables.

The user can easily navigate through the objects of a project file by using either the project explorer or the Windows menu. The
project explorer also allows the user to perform various operations on the windows (tables and plots) in the workspace: hiding,
minimizing, closing, renaming, printing, etc.

1.2 Command Line Parameters

1.2.1 Specify a File

When starting QtiPlot from the command prompt, you can supply the name of a project file:

gtiplot file_name.qgti

Other file formats are also accepted: .opj, .ogm, .ogw, .ogg for Origin projects, and .qgti, gti.gz for QtiPlot projects.

The name can also refer to an ASCII file:
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gtiplot ASCII_file_name

In this latter case, a new "untitled" project will be created, containing a table with the ASCII data from the file, and a 2D plot of
all columns as a function of the first column in the file. The user is responsible for properly formatting the ASCII file. The file
will be read and interpreted using the current settings from the Import -> Import ASCIL... command dialog. The default values
of these settings are:

the default field separator is ; but it can be changed in the Preferences... command dialog,
* all lines are read,

e the first line is used to name the columns,

* spaces at the end of the lines are not removed,

* spaces are not simplified.

1.2.2 Command Line Options

Valid options are:

* -a or --about: show about dialog and exit

* -c or --console: show standalone scripting window

* -d or --default-settings: start QtiPlot with the default settings

* -h or --help: show command line options

e -]=XX or --lang=XX: start QtiPlot in language XX (’en’, ’ft’, ’de’, ...)
e -m or --manual: show QtiPlot manual in a standalone window

* -v or --version: print QtiPlot version and release date

* -x or --execute: execute the script file given as argument

» -X: execute the script file given as argument without displaying the user interface. Warning: 2D plots are not correctly handled
in this mode!

1.3 General Concepts and Terms

Several plots and all the data related to these plots can be saved in a project file. The project is therefore the main container of
QtiPlot. The following screenshot gives an example of a typical session. This example shows the log panel at the top of the
workspace, the project explorer at the bottom, plus a table and a plot window. Other windows are either docked or hidden.
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Figure 1.1: A typical QtiPlot session

General note on MDI style windows. QtiPlot uses a Multiple Document Interface (MDI) style for its sub-windows (for example
graph and table windows, etc.). This is a convenient mechanism for placing sub-windows on a single parent window (the project
window). Such collections of windows are then handled as a group when dragging or minimizing the main window. However,
the behavior of maximized sub-windows is one feature of the MDI interface that may cause some confusion at first. As would
be expected, sub-windows maximize to the size of the main window’s workspace rather than to the size of the screen, but
the default for maximized sub-windows is to have no title bar. As a consequence, there are no control boxes attached to the
window, leaving the (incorrect) impression that once maximized, control boxes can no longer be used to minimize, normalize or
close the sub-window. However, control boxes for a maximized sub-window are still present, they have just been moved to the
extreme right hand side of the main window’s menu bar. Since only one sub-window can be maximized at a time, there is no
ambiguity regarding which sub-window this set of control boxes will operate upon. Finally, as a reminder of which sub-window
is maximized, the Name and label of the maximized sub-window are appended to main window’s title as:

"QtiPlot - ProjectName - [WindowName - WindowLabel]"

There are numerous commands available in QtiPlot. The specific subset of commands available depends on the element which
is selected. Therefore, the main menu bar changes when you select a particular element of the project. Moreover, you can access
the set of commands relevant to a given element by activating the context menu with the right button of the mouse when the
mouse pointer is floating over the chosen element.

In a project, the containers which can be used are:
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A Table A table is a spreadsheet like object which can be used to store the data you are entering. The table is contained in its
own window (the Table Window). It can be used to perform some calculations and statistical analysis of that data. In each
table, columns can be labeled as X-values or Y-values for 2D-plotting, or Z-values if you plan to build a 3D-plot.

A table can be created using the New -> New Table command. There are then several ways to fill the table with data. If you
want to read your data from an ASCII file, you can import it from the file into a table using the Import -> Import ASCIL...
command. You can also manually enter each value from the keyboard. Finally, you can fill the table with the results of
evaluating a mathematical function using the (Set Column Values... command from the Table menu)

A Matrix A matrix is a special table which is used to store the data points for surface 3D plots. It contains Z-values and doesn’t
include any column or row which could be designed as X-values or Y-values. Nevertheless, you can specify the X-values
and the Y-values with the Set Dimensions... command command from the Matrix menu.

A matrix is created using the New -> New Matrix command. If you want to read matrix data from an ASCII file, you can
import the data from the file into a table using the Import -> Import ASCIL... command, and then convert this table to a
matrix with the Convert to Matrix command. In the same way as for tables, you can also fill a matrix with the results of
evaluating a function z=(i,j) in which i and j are row and column numbers (Set Values... command from the Matrix menu)

A Graph A graph can contain one or several layers. A layer consists of axes, text items, graphics, and a single plotting area
bounded by the axes lines. One or more curves, generated from data or functions, are placed into the plotting area to create
a plot. Layers and their contained plots can be arranged in many ways to build matrix of plots. Throughout this document,
the term plot window is used as a synonym for a graph.

A new layer can be added to an existing graph with the Add Layer from the Graph menu. you can also remove an existing
layer with the Remove Layer, but if you remove a layer, the plot on that layer will also be deleted. You can also copy a
layer from one graph to another, or copy an existing graph into another (the window will be added as a new layer - see the
section on Multilayer Plots for more details).

Curves can be added to a plot in several ways. You can select data from tables or matrices to generate the curve, or, create
a curve from a function of one or two variables (see sections 2D plots and 3D plots).

A Note This window is a text container which can simply be used to insert comments into a project, but is really far more
powerful than that. It can be used as a calculator, for executing single commands, and for writing scripts.

The Log Window This window is used to store the results of all calculations which have been done. If this window is not
visible, you can find it with the Project Explorer or with the Results log command.

The text in the log window is also saved in the project file, so that when you load a previously saved project, the results-log
panel is re-filled with the results of previous calculations.

The Project Explorer This window is used to list all the windows contained in a project. The Project Explorer gives quick
access to all elements of a project, hidden or visible. It can be used to perform some operations on the listed windows such
as hiding a window, renaming a window, etc.

Since version 0.8.5, a project file can include several independent projects. In this case, the containers of each project are
stored in different folders.

1.3.1 Tables

When working with data, tables are the main focus of QtiPlot. Fundamentally, a table is simplified spreadsheet contained in a
Window which can be used to control, edit, and convert data. Tables are also highly customizable: all colors and font preferences
can be set using the Preferences... command of the View menu, and you can resize a table in terms of rows and columns using
the Table menu with Rows or Columns.
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Figure 1.2: The QtiPlot table

Every column of a table has a label, and can be assigned a format: numeric, text, date or time. Each column can also have one
of the following flags set: X, Y, Z, X-error, Y-error, label, or none (i.e., a simple column without any special flag). X flagged
columns are the abscissae while Y flagged columns are the ordinates used when creating a 2D plot from data. A column must
have either the X or Y flag set to be available for use in a 2D plot. The X-error and Y-error columns can be used to add error bars
to a curve in a 2D plot. Flags can be changed using the Column options dialog. To reach this dialog, simply double-click on the
column label or use the Column Options... command from the Table menu.

A table column is selected by left clicking on it’s label. Multiple columns are selected in one of 2 ways. First, if the columns are
adjacent, it is most convenient to left click on the first desired column’s label and, while holding the left mouse button down, drag
the mouse pointer over the labels of the column you wish to select. Second, in the case where desired columns are not adjacent,
you can select additional columns by keeping the Ctrl key pressed while left clicking on the desired column’s label. This also
allows you to deselect specific columns. You can select all the columns of a selected table by pressing (Ctrl+A).

You can perform various operations on selected columns : fill with data, normalize, sort, view statistics and finally, generate
curves from your data. All these functions can be reached by right clicking on the column label or by using the Table menu.

All other table functions: rename, duplicate, export, print, and close can be reached via the context menu (right click anywhere
in the table outside the column labels area).

You can cut, copy and paste data between tables or between a table and another application (Excel, Gnumeric, etc.).

You can import single or multiple ASCII files using the Import -> Import ASCIL... command from the File menu. Of course you
can also export the data from a table to a text file using the Export ASCII command.

1.3.2 Matrix

The matrix is a special table which is used for data which depends on two variables. This special table can be used to create
3D plots as well as 2D image/contour plots via the Plot 3D menu and the 3D plot toolbar. One difference between a table




The QtiPlot Handbook
6/227

and a matrix is that matrices may function in one of two modes: they can display data in table form or they can display an
image. Therefore matrices can be used as a basic image viewer and also as an image editor, since they implement some image
manipulation functions like: 90 degrees rotation, horizontal and vertical mirroring, etc.

In a matrix there is no special column nor special row for X or Y labels or values. Nevertheless, you can specify an X-scale and
a Y-scale with the Set Dimensions... command.

Irmpart Irmage. .. 1 2 3 )
Expott Image ... 1 | 0.841470984807.. 0.856377725355... 0.970502849225..
Set Properties. . 2 | 0.858377725355... 0.370994186116... 0.384877729913...
et Dimensions...  Ctr4D 3 | 0.570802849225... 0.354877729913... 0.595366591313...
5 5ot Values AIL+Q 4 | 0.884135034216... 0.398016674137... 0.911057451539...
Recalculate Ctrl+Return |5 | 0.898953509658... 0.910399962737... 0.922939037551...
, & | 0.909075064951... 0.922017175528... 0.934000795172..
T Rotate 90 Ctrl+Shift+R.
£ Rotate -90 bl 7 | 0.920469057849... 0.9328585360952... 0.944232595465...
5 | 0.931127421829.. 0.942914924312... 0.953626255454...
Flip ¥ Ctrl4Shift+y
¢ Fie ot 9 | 0.941044673610... 0.952177575441... 0.962172531205...
& FlipH Ctrl+5hift+H
10 | 0.950212919755.. 0.980639595529... 0.969864125233...
Transpose 11 0.958624552981... 0.968292965177... 0.976694208250..
Inwvert il >
S

Figure 1.3: The QtiPlot matrix

The values which are stored in a matrix can be generated from a function of the form z=f(i, j, x, y) with the Set Values...
command, i and j being the column and row numbers and x and y the corresponding coordinates. They can also be read directly
from an ASCII file with the Import -> Import ASCIL... command or from an image file.

1.3.3 Plot Window

The plot window (that is, a graph), provides a container for plotting data. It contains one or more layers, which are the main
containers of a graph. Each layer contains a plotting area into which curves are placed when creating a plot. Each layer has
its own geometry and graphic properties (background color, frame, etc). The example presented below shows a graph with two
layers which have different geometries.
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Figure 1.4: An example of QtiPlot 2D graph

Each layer can be activated by clicking on its corresponding gray button L2 12J in the top-left corner of the window.

Some graph elements can be accessed by a double click on an element in a layer. These are:

* the graph itself: this will open the Custom Curve Dialog. You can then add new curves to the plot, or change the way the
curves are plotted.

* The axes or the axes labels: this will open the General Plot Options Dialog. It is used to customize the axes, the numbers and
labels of the axes, and the grid.

 Text items, including the legend: this will open the Text Options Dialog which allows customizing the font of the label and the
frame in which it is drawn.

* Arrow/Line items: this will open the Line Options Dialog.

* Image items: this will open a dialog allowing you to customize the geometry and the position of the image.

A left click on a layer element selects it. You can deselect any element by pressing the Escape key. A right click on a layer
element pops-up a context menu allowing quick access to its properties dialog. Last but not least, you should know that QtiPlot
provides multiple selection for objects in a layer. In order to add an object to an existing selection keep the Shift key pressed and
click on the element you want to add to the selection. Elements in a multiple selection can be moved and resized together with
the mouse.

1.3.4 Note

A note can simply be used to insert text (comments, notes, etc) into a project, but is really far more powerful than that. It can
be used as a calculator, for executing single commands and for writing scripts. Evaluation of mathematical expressions and
execution of code is done via a note’s context menu, the Scripting menu or convenient keyboard shortcuts. For information on
expression syntax, supported mathematical functions and how to write scripts, see here.




The QtiPlot Handbook
8 /227

& Notes1
strd_nist_fitpy (£ | spectrogram. py +
30 # # -
31 EEE R R E R E R R R R R ittt i i ittt iiiiitiiitiiiiiim
32 import urllib, re, sys Undo
33 Redo Ctrl+y
34 # Pop-up a file dialeg allowing to chos
35  dirPath = QtGui.QFileDialog. getexistin ~ “t Folder")
15 Copy
37  saveout = sys.stdout Paste
38 # create a log file in the destination fo Delete
39 fsock = open{dirPath +"/" + "results.tb celect Al T n
40 sys.stdout = fsock
41 & Eind... Cirl+Alt+F
42 # on Unix systems you can redirect the & gind next F3 menting the |
:i #eys.stdout = sys._ stdout__ @, Eind previous =
43 # make sure that the decimal separatc S — Sl
46 gti.app. setl ocals{QtCore.Qlocale. o) & print
47
48 host = "http://www.itlnist.gov/divees] T cul A0
49 url = urllib. uriopen{host) = save Ctrl+alt+5
30 url_string = url.rezd) Bl saveas...
31 p = re.compile] "w{}.dat">")
52 iterator = p.finditer{ url_string ) Execute Crl+1
53 for m in iterator: I3 Executs Al Ctrl+5hift+]
34 name = (m.grous)). replace("\"=", Evaluate Expression  Cirl+Return
33 if (name == "Nelson.dat"): Functions »
36 continne = .’
57 < >

Figure 1.5: The QtiPlot Note Window

Note windows provide powerful text editor functionalities, particularly helpful when writing scripts: customizable Python syntax
highlighting, line number display, find and replace text, and autocompletion suggestions for words having more than two charac-
ters. You can manually trigger autocompletion by using Ctrl+U. The colors used for syntax highlighting can be customized via
the Notes tab in the Preferences dialog.

1.3.5 Log Window

This window keeps a history of all analysis which has been done in the project. It panel contains the results of all the correlations,
fittings, etc.

18.02.2006 22:58:19 Fitl:

Order 2 Polynomial fit of tablel_Y: y=a0+al*X+a2*xX "2
From x=1 to x=11

q| a0 = -1.13029 +/- 0.65490

5 al = 2.69357 +/- 0.26424

| a2 = -0.20594 +/- 0.02120

Figure 1.6: The QtiPlot Log window
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1.3.6 The Project Explorer

The project explorer can be opened/closed using the Project Explorer from the View menu or by clicking on the @ in the file
toolbar.

Praject Explarer
i--ﬁ_l:lisp_chrnmjﬂi... |Name |Ty|:|e |'u'iew Created |Label |

BRdisp-chrom-d2700-M1  Table  Mormal 0., 30mai 07 19:10:39 fhomevasilief [Prog/FortranFibre/Resulks 4. ..

W——“‘"“J—“ 30 mai 07 19:08:17  jhomevasilief {Prog/Fartran/Fibre/Resultsfas. ..

Ackivake Wwindow

(G pe000-d4soo

Minirmize Window
Maxirnize Window
Hide: ‘Window

Tl Delete Windaow Fa
Rename Window  F2

esize Window, .,

& Print Window

Propetties. ..

Figure 1.7: The QtiPlot Project Explorer

It gives an overview of the structure of a project and allows the user to perform various operations on the windows (tables, graphs,
and notes) in the workspace: hiding, minimizing, closing, renaming, printing, etc. These functions can be reached via the context
menu, obtained by right-clicking on an item in the explorer.

By double-clicking on an item, the corresponding window is shown maximized in the workspace, even if it was hidden before.

From the project explorer window, different objects can be organized into folders. When selecting a folder, the default policy is
that only the objects contained in it will be shown in the workspace window. You can also display all the objects in subfolders if
you change this policy with the "View Windows" command to "Windows in Active Folder and Subfolders".
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Chapter 2

Drawing plots with QtiPlot

2.1 2D plots

A 2D plot is based on curves which are defined by Y values as functions of X values. There are two ways to obtain a 2D plot
depending on the way the (X,Y) values are defined:

* You can have your (X,Y) values in a table. You need to select at least one column as X values and one column as Y values.
This is specified using the "Plot Designation" option found in the Column Options... command. Then you select the columns
and use one of the commands in the Plot menu to plot the data.

* If you want to plot a function, you don’t need a table at all. You can plot the function directly with the New -> New Function
Plot command. This opens the corresponding dialog box where you define the mathematical expression of your function.

* These two methods can be combined by first defining a table, and then filling it with the results of evaluating your function.
This is done with the Set Column Values... command. Then you select the columns and use one of the commands from the
Plot menu to plot the data.

In each of these cases, QtiPlot will create a new graph with the plotted curve placed on a new layer. Data plots and function plots
can also be added to an existing layer using either the New -> New Function Plot command command or by right clicking within
the area of the desired plot to pop up the plot’s Graph Menu, and then selecting Add...Add Function.

Once the plot is created, you can customize all the graphic items in the plot using commands from the Format Menu. You can
add new items (text labels, lines or arrows, new legend, images) to the plot with the commands of the Graph Menu.

2.1.1 2D plot from data.

The data must be stored in a table. There are two methods for inserting your (X,Y) values into the table: you can type them
directly from the keyboard, or you can read them from a file. Here we will use the first solution, refer to the Import -> Import
ASCII... command to use the second.

The first step in this example is to create an empty project with the New -> New Project command from the File menu. You can
also use the Ctrl-N key or the [ icon from the File toolbar. Next create a new table using the New -> New Table command from
the File menu, the Ctrl-T key, or the & icon from the File toolbar.

A newly created table has two columns (one for X and one for Y) and 30 rows. You can add rows and columns by selecting a
row or a column and using the right mouse button. You can also modify the number of rows and columns with the Rows and
Columns from the Table menu. Try setting the number of rows to 7, which will match the table shown below. Then enter the
values as shown (you can of course use your own data). You should now have this table:
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101 2[Y]
1] 1 4.2
2 | 2.2 3.1
El 3 1.7
4 | 4.5 2.1
5 | 5.2 3.2
6 | 7.1 1.2
7 | 8.2

Figure 2.1: A simple 2D plot: the table.

You must next select the data to be plotted. To select the 2 columns of data just entered, left click on the title of first column and
drag the mouse pointer over to the title of the second column while holding the left mouse button down. Now, with the columns
selected, you can build the plot (here a simple 2D scatter) with the Scatter command from the context menu, or by clicking on
the corresponding ." icon from the Plot toolbar or with the Scatter command from the Plot menu. A plot is created in the plotting
area of a new layer on a new graph. Default options are used for for all newly created elements. You can customize the default
options with the preferences dialog. The default options will produce the following:

E% graph2 |_J2lx|

s
1 * tablel 2
4 —

3 - L}

Title

Y Axis Title

X Axis Title

Figure 2.2: A simple 2D plot: the default plot.

You can now customize your plot and the elements of the parent layer. Double clicking on any point will open the Custom curves
dialog, which is used to modify the plotted symbols. A double-click on any axis opens the general plot options dialog, where you
can change scales, fonts for the axis labels, etc. You can also add grid lines on X or Y axes, etc. Finally, a double click on any
text item (X title, Y title, plot title) allows you to change the text and its presentation. As an illustration, several changes have
been made to the above plot. The final result is:
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E% graphz
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Simple 2D plot (from (X,Y) values)

< € tablel 2 I

'

Y Values

Figure 2.3: A simple 2D plot: the plot finished.

Finally, you should save your project in a ’.qti’ file using the Save Project command from the File menu or by typing the Ctrl-S
key, or by clicking the H icon from the File toolbar. Depending on your needs, you can export the plot in any of several standard

image file formats using the Export Graph -> Current command from the File menu, or by entering the Alt-G key.

There are several types of curves which can be plotted from a table. They are presented in the Plot menu

It is possible to use up to four axes for the data:

[ Graphl L=l [ [
1
10 — — 100
- o v L
4 | —@— 2 L
B | L &0
5 —| L 60
o i
S - SN
4 - L 40
2 L 20

[=]

Figure 2.4: A 2D plot with two Y axes.
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In addition to the customizations which have been already been described, for the figure above the axes used for each curve were
defined using the Custom Curves Dialog, and two arrows were added with the Draw Arrow. Note that the table must be modified
by the addition of a second column of Y data before the second curve can be drawn in the plotting area (using Graph Menu, and
then selecting Add...Add/Remove Curve).

2 QtiPlot - Plot details

= %) Graph2 Axes | Symbaol Labels
= Layer1
EZ Tablel: 1{x),2(Y) Attach curve to:

[ Table1: 1(x),3(r}

X Axis |Botb3m V|

v Axis |Left V|

Flat type ’ Worksheet l [ oK ] ’ Cancel l [ Apply ] ’EIotAssociations...

2.1.2 2D plot from function.

There are two ways to obtain such a plot: you can plot a function directly, or fill a table with the values calculated from a function
and create the plot in the usual way.

2.1.2.1 Direct plot of a function.

If you just want to plot a function, you can use the New -> New Function Plot command from the File menu, click the & icon in
the File toolbar, or simply enter Ctrl-F.

This command will open the Add Function Curve dialog. You can then enter the mathematical expression of your function, the
X range to be used for the plot, and the number of points in the X range. Besides classical Y=f(X) functions, you can also define
parametric and polar functions.
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Figure 2.5: Direct plot of a function.

2.1.2.2 Filling of a table with the values of a function.

If you want to work not only with the plot but also with the resulting data, create a new table as explained in the previous section.
Then fill this table with the values of the function evaluation using the Set Column Values... command.

Let’s obtain the same plot as in the previous example. Create a new table (key Ctrl-T), select the first column and use the Set
Column Values... command either from the context menu, or the Table menu. The row number can be used in functions by
referencing the row number symbol, i. For a range of 0.01-30 in 300 steps (0.01 per step) enter the function expression /10 and
use 300 rows. (Note that since row numbering starts at 1, to actually get the X range used in the last example (0-30 over 300
points), we would need to define the function expression as (i-1)*30/299.)

1 QtiPlot - Set column values E[’XI

1 —M L rerrown [ 3] to [300 3|
2 value of x

b dd functi
5 |a 5 Vl A nction
a4 |c0|('1") Vl Add column
: =< =x ] l Add cel l
o col("17)=
: if20] Apply

Clear Formulas
Close

Figure 2.6: Function plot: filling of the X column.

The second step is to select the second (Y) column and use the Set Column Values... command to set up the function. The
expression is a function of the X values (that is the first column) which is named col(1). Enter sin(col("1"))+cos(col("1")/3+1)
as the function and click apply to generate the values in the Y column.
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| Tablet [ [B]X| - QtiPlot - Set column values |2 |[X]
1[x] 2[Y] -~

. = ] cos(x): = =
1 Bl 0611792 Catolate For row () |1 2| o [300 2
g 0,2 I cosine. :

fis |cos Vl Add function
3 0,3 R et
a 0,4 e |eol("1) | | add column
7 0,7 e colt2)=
. ol R |

3 + oo + I,ﬁ.—l

9 0,8 1,05083 a2l
10 1 1,07671 Clear Formulas
11 , 1,09392
12 Close

Figure 2.7: Function plot: filling of the Y column.

Once the table is ready, you just have to build the plot as explained in the previous section.

2.2 3D plots

3D plots are generated from data defined as Z=f(X,Y). As with 2D plots, there are two ways to obtain a 3D plot, depending on
the way the (X,Y,Z) values are defined:

* You can have your Z values in a matrix. QtiPlot will consider that all the data present in the matrix are Z values, and the X and
Y values are defined as functions of the column and row numbers.

The data in the matrix can be entered in several ways:

— one by one from the keyboard,
— by reading an ASCII file into a table and converting the table into a matrix,
— by setting the values with a function.

* If you want to plot a function, you don’t need a matrix. You can plot a function directly using the New -> New Surface 3D Plot
command. This will open the corresponding dialog box where you define the mathematical expression of your function.

There are several kinds of 3D plots which can be selected, see the Plot 3D menu section of the reference chapter for a list of the
available plots.
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A% graphs

Figure 2.8: Example of a 3D Plots.

3D plots use OpenGL so you can easily rotate, scale and shift them with the mouse. Using the 3D plot settings dialog or the
Surface 3D Toolbar, you can change all the predefined settings of a three dimensional plot: grids, scales, axes, title, legend and