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Typographical Conventions

The following list defines and illustrates typographical cowventions used as visual cues for specific
elements of the text throughout this document.

Interface components are window titles, button and icon names, menu names and sekons,
and other options that appear on the monitor screen or displg. They are presented in boldface.
A sequence of pointing and clicking with the mouse is preseat by a sequence of boldface
words.

Example: Click OK

Example: The sequence Start Programs-> Ch6.3-> Ch indicates that you first select Start.
Then select submenu Programs by pointing the mouse on Progmas, followed by Ch6.3. Finally,
select Ch.

Keycaps the labeling that appears on the keys of a keyboard, are enated in angle brackets.
The label of a keycap is presented in typewriter-like typefae.

Example: Press<Enter>

Key combination is a series of keys to be pressed simultaneously (unless athise indicated)
to perform a single function. The label of the keycaps is premnted in typewriter-like typeface.

Example: Press<CtrI><Alt><Enter>

Commands presented in lowercase boldface are for reference only and@not intended to be
typed at that particular point in the discussion.

Example: “Use the install command to install...”

In contrast, commands presented in the typewriter-like typface are intended to be typed as
part of an instruction.

Example: “Type install to install the software in the current directory.”
Command Syntax lines consist of a command and all its possible parameters. Commas
are displayed in lowercase bold; variable parameters (thas for which you substitute a value)

are displayed in lowercase italics; constant parameters ar displayed in lowercase bold. The
brackets indicate items that are optional.

Example: Is [-aAbcCdfFgilLmnopqgrRstux1] [file ...]

Command lines consist of a command and may include one or more of the commarsgipossible
parameters. Command lines are presented in the typewritelike typeface.

Example: Is /home/username

Screen text is a text that appears on the screen of your display or exterrlamonitor. It can

be a system message, for example, or it can be a text that youeainstructed to type as part
of a command (referred to as a command line). Screen text is psented in the typewriter-like
typeface.

Example: The following message appears on your screen
usage: rm [-fiRr] file ...



Is [-aAbcCdfFgilLmnopqgrRstux1] [file ... ]

Function prototype consists of return type, function name, and arguments with dta type and
parameters. Keywords of the Ch language, typedefed namespd function names are presented
in boldface. Parameters of the function arguments are presged in italic. The brackets indicate
items that are optional.

Example: double derivative(double (fung(double), doublex, ... [double *err, double h]);

Source code of programs is presented in the typewriter-like typeface.
Example: The program hello.ch with code

int main() {
printf("Hello, world\n");
}
will produce the output Hello, world! on the screen.

Variables are symbols for which you substitute a value. They are presdad in italics.

Example: modulen (where n represents the memory module number)

System Variables and System Filenameare presented in boldface.

Example: startup file /home/username/.chrc or .chrc in diretory /home/username in Unix
and C:\ >_chrc or _chrc in directory C: \ > in Windows.

Identifiers declared in a program are presented in typewriter-like typdace when they are used
inside a text.

Example: variable var is declared in the program.

Directories are presented in typewriter-like typeface when they are ustinside a text.
Example: Ch is installed in the directory /usr/local/ch in Unix and C:/Ch in Windows.

Environment Variables are the system level variables. They are presented in boldéa.

Example: Environment variable PATH contains the directory /usr/ch.
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Chapter 1

Installation and Compilation

This chapter describes the system requirement and instalteon of the Softintegration Graphical Li-
brary (SIGL) as well as its compilation with application programs in both Windows and Unix.

1.1 System Requirements

1.1.1 System Requirement for Windows 95/98/Me/NT/2000/XP
To install and use SIGL for Windows, the following minimum requirements should be met:

e Operating System: Windows 95/98/Me/2000/XP/Windows NT w&group or Server 4.0 with
SP3 or above

e Supported compilers: Visual Studio .NET VC++ 2005 Service &k 1 or higher, Borland C++
Compiler, Borland C++ Builder

e CPU: with a 486 or higher microprocessor
e Memory: a minimum of 16 Megabytes of RAM
e Disk Space: 6 Mb

1.1.2 System Requirement for Unix and Mac OS X
For Unix, the supported Operating System is
e Intel Linux 2.4.20-8 or above with gcc/g++ 3.2.2 or above.
e Mac OS X 10.3 or above
e Sparc Solaris 2.6 or above
e HP-UX 10.20 or above
The hardware requirement for the Intel Linux platform is
e Pentium/90Mhz or above
e A minimum of 16 Megabytes of RAM

e Disk Space Requirement. 6 Mb
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1.2 Install and Build Executables with SIGL in Windows

1.2.1 Install SIGL in Windows

Before starting the installation, close all running appliations. If you have installed an older version
SIGL before, uninstall it off the system first. Note that SILIB_HOME is not the string “SILIB _HOME".
Rather, it is the Windows file system path under which SIGL is nstalled. For instance use Cisigl for
SILIB _HOME in Windows. Make sure SILIB _HOME is different from the home directory CHHOME
for the Ch language environment.

To start the installation process from a CD:

1. Login to the computer with an Administrator privilege und er NT/2000/XP, or login to the com-
puter in Windows 95/98/Me.

2. Insert the SIGL setup CD into the CD-ROM drive.

3. On Windows 95/98/Me and Windows NT/2000/XP, the setup pomss starts automatically if Au-
toPlay for CDs is enabled. ClickNext to continue.

If AutoPlay for CDs is not enabled, use Windows Explorer to naigate from the root directory
of the CD. Then, double-click theSetup.exe file.

Read and accept the Softintegration license agreement.
Enter the product Serial Number

Accept default folder names.

Accept the typical installation and pressNext

Follow the instructions of the setup program to install SIGL on your computer.

© © N o 0 &

Click Finish to complete the installation

Note: You are able to quit the installation at any time by presing the<Cancel> button displayed
in every dialog box during the installation. You can also moe back and forth to review your settings
by clicking the <Back> and <Next> buttons.

The compilation and runtime libraries are located in SILIB_HOME/lib. If you computer has
VC++ 2005 installed, SILIB.HOME/lib contains the library for VC++ 2005. Otherwise, it contains
the library for VC++ 2008.

If you computer has VC++ 2005 installed while the SIGL is instlled, and later you upgrade your
compiler from VC++ 2005 to VC++ 2008, (a) you need to copy filesin the diretory
SILIB _HOME/lib/VC2008 to SILIB _HOME/lib; (b) you need to copy the dynamical loaded library file
SILIB _HOME/lib/VC2008/libchplot.dll to the directory C:/Windo ws/System32 for Windows 32-bit or
C:/Windows/SysWoW64 for Windows 64-bit.

If you install SIGL in a machine first, then install VC++ 2005, (a) you need to copy files in the
diretory SILIB _HOME/lib/\VC2005 to SILIB _HOME/lib; (b) you need to copy the dynamical loaded
library file SILIB _HOME/lib/VC2005/libchplot.dll to the directory C:/Windo ws/System32 for Win-
dows 32-bit or C:/Windows/SysWoW64 for Windows 64-bit.

To avoid the issues related to different compiler versionsfo/C++ and related manifest files, one
may use the static SIGL library SILIB _HOME/lib/\VC2005/libchplot _a.lib.
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1.2.2 Windows Environment Settings

For Windows, SIGL will create and set SILIB_.HOME in its registry. The value of C:\silib is the
default directory where you have SIGL installed.

1.2.3 Uninstall SIGL in Windows
Stop all the applications using the SIGL.

Click Control Panel in My Computer. Click Add/Remove Programs, select Softintegration Graphical
Library 1.0. then Click Add/Remove .... Press Yes if you are sked to completely remove SIGL and
all of its components.

1.2.4 Build Executables in Windows

The header file chplot.h for SIGL is located in SILIB _HOME/include/chplot.h . The library
libchplot.lib is located in SILIB _HOME/lib/libchplot.lib . The dynamically loaded library
libchplot.dll is installed in the Windows system directory during installation of SIGL. You can build
applications using SIGL accordingly with a C++ compiler. Directory SILIB _HOME/demoscontains
source code described in the next two chapters andllakefiles  for compiling these sample code us-
ing Microsoft Visual C++. These sample code use macmilPl for 7, which is defined in header file
math.h in Visual C++. By default, this mathematical macro is not avdlable. To use this macro, the
program needs to be compiled with the macraUSE_.MATH _DEFINES defined. If the programs are
compiled using integrated development environment, makeuse macro _USE MATH _DEFINES is de-
fined in the environment or the macroMPI for 7 is defined inside a C++ program with the following
statement.

#ifndef M_PI
#define M_PI 3.14159265358979323846
#endif
1.2.4.1 Build Executables in Windows Using Visual .NET

Assume SIGL is installed in the directory C:\silib . To compile the code using SIGL in Visual .NET,
follow the procedures below.

e Create a Win32 project or Win32 console project.

e Header file chplot.h is located in the directory C:/silib/include . Add the directory
C:/silib/include to the header file search path. ClickProject => Properties ... ,
it will pop up an Properties pages window. From left panel, dkck
Configuration Properties => C/C++ => General , select
Additional Include Directories from right panel, Add the include path

C:\silib\include

e The application program should be linked with SIGL Ch librar y libchplot.lib located in the di-

rectory C:/silib/lib , To add this directory, in the library search path as follows Under the
same Configuration Properties  Window, select Linker select General ,
then, Additional Library Directories from right panel, Add C:\silib\lib , then
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click
Apply to finalize the settings in Property Window. Click Command Line under Linker
then selectAdditional Options , Add libchplot.lib . Finally, click OKto finalize the

settings in Project Settings.

The source code for Visual .NET project filedata2D.vcproj for Porgram Pl described in sec-
tions ZI1 can be found in the distribution of SIGL for Windows in the directory
SILIB _HOME/demos/VC/VC.NET. It can be opened from Visual .NET directly.

1.2.4.2 Build Executables Using Borland C/C++ Compiler

To build executables using Borland C/C++ compiler, use heast file chplot.h located in
SILIB _'HOME/include/chplot.h . The library libchplot _bc.lib is located in
SILIB _HOME/lib/libchplot bc.lib . The dynamically loaded library libchplot_ch.dll is in-
stalled in the Windows system directory during installation of SIGL. You can build applications using
SIGL accordingly with a C++ compiler. Directory SILIB _HOME/demos/Borland contains source
code and sample Makefile for building applications using Baand C/C++ compiler.

1.3 Install and Build Executables with SIGL in Unix

1.3.1 Install SIGL in Unix

If you have installed an older version SIGL, uninstall that version off the system first. Note that
SILIB _HOME is not the string “SILIB _HOME". Rather, it is the Unix file system path under which
SIGL is installed. Under Unix, the default directory for installing SIGL is /usr/local/silib under root,
or HOME/silib under a general user. Make sure SILIB_ HOME is different from the home directory
CHHOME for the Ch language environment.

If you have the CD with you, install using the following steps

1. Insert the SIGL setup CD into the CD-ROM drive. Depending a1 how your operating system is
configured, your CD drive may be mounted automatically. If the CD drive is not mounted, you
must mount it before continuing.

2. Goto your CD-ROM directory where the CD-ROM is mounted.

3. Run the following command.

sh ./install.sh

1.3.2 Uninstall SIGL in Unix
Take the following steps:

e Remove all components of SIGL from the SILIBHOME directory where you installed it.

1.3.3 Build Executables in Unix

The header file chplot.h for SIGL is located inSILIB _HOME/include/chplot.h . The directory
SILIB _HOME/lib contains both static and dynamical libraries for SIGL. Only one of libraries needs
to be linked for your applications. You can build applications using SIGL accordingly with a C++

4
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compiler. Directory SILIB _HOME/demoscontains source code described in the next two chapters
and Makefiles  for compiling these sample code.

To use SIGL, environment variable SILIB_HOME needs to be setup. In the following description,
we assume that SIGL is installed in /usr/local/silib. If SIA is not installed in this directory, change
the code accordingly.

If you use Ch shell, add the following command to the startup fe .chrc in your home directory,

putenv("SILIB_HOME=/usr/local/silib");

If you use 'csh’ or 'tcsh’ shell, you need to add the followingcommand to the startup file.cshrc
or .tcshrc  in your home directory, respectively.

setenv SILIB_HOME /ustr/local/silib

If you use 'sh’, '’ksh’, or 'bash’ shell, you need to add the folowing command to the startup file
.bashrc in your home directory.

export SILIB_HOME-=/usr/local/silib

If the dynamically loaded library of SIGL is used on for Solaris or Linux, the environment variable
LD_LIBRARY_PATHSshall include the pathSILIB _HOME/lib to load the library at runtime. The en-
vironment variable can be updated in a startup file under different Unix shells. Assume
{usr/local/silib is the home for SILIB _HOME,under a Ch shell, use the following code in
its startup file .chrc in your home directory.

if(getenv("LD_LIBRARY_PATH")!=NULL)
putenv(stradd("LD_LIBRARY_PATH=/ustr/local/silib:",
getenv("LD_LIBRARY_PATH"));
else
putenv("LD_LIBRARY_PATH=/usr/local/silib");

Under a 'csh’ or 'tcsh’ shell, use the following code its statp file .cshrc  or .tcshrc  in your
home directory, respectively.

if ($?LD_LIBRARY_PATH) then

setenv LD_LIBRARY_PATH /usr/local/silib:${LD_LIBRARY _ PATH}
else

setenv LD_LIBRARY_PATH /usr/local/silib
endif

Under a ’'sh’, ’ksh’, or 'bash’ shell, use the following code ts statup file .bashrc in your home
directory.

if test "${LD_LIBRARY_PATH}" = ™
then
export LD_LIBRARY_PATH=/usr/local/silib
else
export LD_LIBRARY_PATH=/usr/local/silib:${LD_LIBRARY _PATH}
fi

Alternatively, in Linux, you may build your applications wi th the following link option to set the
runtime library explicitly.

-WI,-R${SILIB_HOME}/lib -Ichplot
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1.4 Install and Build Executables with SIGL in Max OS X

1.4.1 Install SIGL in Mac OS X

If you have installed an older version SIGL, uninstall that version off the system first. Note that
SILIB _HOME is not the string “SILIB _HOME". Rather, it is the Unix file system path under which
SIGL is installed. Under Max OS X, the default directory for i nstalling SIGL is /usr/local/silib under
root, or HOME/silib under a general user.

If you have the CD with you, install using the following steps

1. Insert the SIGL setup CD into the CD-ROM drive. Depending a1 how your operating system is
configured, your CD drive may be mounted automatically. If the CD drive is not mounted, you
must mount it before continuing.

2. Goto your CD-ROM directory where the CD-ROM is mounted.

3. Run the following command.

sudo ./install.sh

1.5 Setup for Plotting Using AquaTerm

Plots in SIGL Edition can be displayed using either X11 or AgwaTerm.

Plots in SIGL are displayed using X11 by default. Installaton instructions for X11 can be found
by searching for "X11 install” on Apple Computer’s web site http://www.apple.com.

AquaTerm is an open source application for Mac OS X that provides a GUI interface for plotting
programs. To use AquaTerm for displaying plots in SIGL, follow the instructions below to set it up.

1. Downloaded AguaTerm from the internet at http://aquaterm.sourceforge.net and install it.

2. Setup the environment variableGNUTERMith the value aqua.

1.5.1 Uninstall SIGL in Mac OS X

Take the following steps:
e Remove all components of SIGL from the SILIBHOME directory where you installed it.

e Remove the package receipt file "/Library/Receipts/sigl-XY.Z.pkg” where X.Y.Z stands for
SIGL version number such as 1.0.0.

1.5.2 Build Executables in Mac OS X

The header file chplot.h for SIGL is located inSILIB _HOME/include/chplot.h . The directory
SILIB _HOME/lib contains both static and dynamical libraries for SIGL. Only one of libraries needs
to be linked for your applications. You can build applications using SIGL accordingly with a C++
compiler. Directory SILIB _HOME/demoscontains source code described in the next two chapters
and Makefiles  for compiling these sample code.

To use SIGL, environment variable SILIB_HOME needs to be setup. In the following description,
we assume that SIGL is installed in /usr/local/silib. If SIA is not installed in this directory, change
the code accordingly.

If you use Ch shell, add the following command to the startup fe .chrc in your home directory,

6
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putenv("SILIB_HOME=/usr/local/silib");

If you use 'csh’ or 'tcsh’ shell, you need to add the followingcommand to the startup file .cshrc or
.tcshre in your home directory, respectively.

setenv SILIB_HOME /ustr/local/silib

If you use 'sh’, 'ksh’, or 'bash’ shell, you need to add the folowing command to the startup file
.bashrc in your home directory.

export SILIB_HOME-=/usr/local/silib

If the dynamically loaded library of SIGL is used on Mac OS X, the environment variableDYLDLIBRARY_PATH
shall include the path SILIB 'HOME/lib to load the library at runtime. The environment variable
can be updated in a startup file under different Unix shells. Asume/usr/local/silib is the
home for SILIB _HOME,under a Ch shell, use the following code in its startup filechrc in your
home directory.

if(getenv("DYLD_LIBRARY_PATH")!=NULL)
putenv(stradd("DYLD_LIBRARY_PATH=/usr/local/silib:"

getenv("DYLD_LIBRARY_PATH")));
else

putenv("DYLD_LIBRARY_PATH=/usr/local/silib");

Under a 'csh’ or 'tcsh’ shell, use the following code.

if ($?DYLD_LIBRARY_PATH) then

setenv DYLD_LIBRARY_PATH /usr/local/silib:${DYLD_LIBR ARY_PATH}
else

setenv DYLD_LIBRARY_PATH /usr/local/silib
endif

Under a 'sh’, ’ksh’, or 'bash’ shell, use the following code.

if test "${DYLD_LIBRARY_PATH}"' = ™
then

export DYLD_LIBRARY_PATH=/usr/local/silib
else

export DYLD_LIBRARY_PATH=/usr/local/silib:${DYLD_LIB RARY_PATH}
fi

For Mac OS X version 10.2 or higher, the environment variables DYLD_FORCE_FLAT NAMESPACE
shall be set to 1 and DYLDINSERT _LIBRARIES to /ustr/lib/libncurses.dylib. For example, this can
be accomplished in Ch shell by commands.

putenv("DYLD_FORCE_FLAT_NAMESPACE=1");
putenv("DYLD_INSERT_LIBRARIES=/usr/lib/libncurses.d ylib");

Under a 'csh’ or 'tcsh’ shell, use the following code.

setenv DYLD_FORCE_FLAT_NAMESPACE 1
setenv DYLD_INSERT_LIBRARIES /ust/lib/libncurses.dyli b

Under a 'sh’, 'ksh’, or 'bash’ shell, use the following code.

export DYLD_FORCE_FLAT_NAMESPACE=1
export DYLD_INSERT_LIBRARIES=/usr/lib/libncurses.dyl ib



Chapter 2

Two and Three-Dimensional Plotting

Two and three dimensional plottings can be conveniently acmnplished using the Softintegration
Graphical Library. Plots can be generated from data arrays o files, and can be displayed on a screen,
saved in a large number of different file formats, or generate as a stdout stream in png file format for
display in a Web browser through a Web server. This chapter dscribes how to write C++ programs,
compatible with Ch, to generate plots in two and three dimen®nal spaces.

2.1 A Class for Plotting

The plotting class CPlot enables high-level creation and nrapulation of plots for applications in C++
or in the Ch language environment. Member functions of clas<Plot are listed on pagd’4PB. Detailed
description of each function can be found in the reference foCPlot class. In the following subsections,
features applicable to both 2D and 3D plotting will be preseted.

2.1.1 Data for Plotting

A data set is necessary for creating a plot. The data for a plotan be stored in the memory of the
program or in a file. The simplest form of data used for a two-dmensional plot has two arrays, one
for x-axis and the other for y-axis as shown in PrograniZIL. Fjure[Z] displays the plot produced by
Program[Z. There are two member functions used in Prograriidl. Function CPlot::data2DCurve()
adds data for plotting. At the point where function CPlot::plotting() is called, a plot is generated.

The data for plotting of 2D curve can also be added to an instare of CPlot class by the member
function

int CPlot::data2DCurve(double x[], double y[], int n);

Both one-dimensional arraysx and y have the same number of elements of siaze. Data points for
array y of value NaN are internally removed before plotting occurs. The é8dlin a data set can be
constructed by manually setting elementy db this value.

The data for plotting of 3D curve can be added to an instan€&Pbdt class by the member function

int CPlot::.data3DCurve(double x[], double y[], double z[] , int n);

One-dimensional arrays, y, andz have the same number of elements of sizé’rogran[Z2 with corre-
sponding plot in FigurE2]2 illustrates how a spatial curae be generated.
A set of data for 3D surface plotting can be added to an instah€Plot class by the member function
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#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
x[i] = -M_PI + *2*M_PIl/(NUM-1); /I linspace(x, -PI, PI)
ylil] = sin(x[i]);

plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;

Program 2.1: A simple program usi@pPlot class.
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Figure 2.1: A very simple plot.
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#include <math.h>
#include <chplot.h>

#define NUM 360

int main() {
int i;
double x[NUM], y[NUM], z[NUM]J;
class CPlot plot;

for(i=0; i< NUM; i++) {
X[i] = 0 + i*360.0/(NUM-1); /I linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180);
z[i] = cos(x[i]*M_P1/180);

plot.data3DCurve(x, y, z, NUM);

plot.plotting();
return O;

Program 2.2: A plotting program for a 3D curve.
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Figure 2.2: A plot with a 3D curve.

10



CHAPTER 2. TWO AND THREE-DIMENSIONAL PLOTTING 2.1. ACLASS®BR PLOTTING

int CPlot::data3DSurface(double x[], double y[], double z 1,
int n, int m);

If one-dimensional arrax has the number of elements of size andy has sizem, z shall be a one-
dimensional array of size, = n - m. In a Cartesian coordinate system, arrayg, andz represent values
in X-Y-Z coordinates, respectively. In a cylindrical coordte system, arrays y, andz represent), z,
and r coordinates, respectively. In a spherical coordisgttem, arrayg, y, andz represent), ¢, and r
coordinates, respectively.

For a 3D grid, the ordering of the z data is important. Forwalion of the z values, thevalue is held
constant whiley is cycled through its range of values. Thealue is then incremented agds cycled again.
This is repeated until all the data is calculated. So, forx@0Qyrid the data shall be ordered as follows:

x1 yl1 z1

x1 y2 z2

x1 yl9 z19
x1 y20 z20
x2 yl z21
X2 y2 z22
X2 yl9 z29
x2 y20 z30
x3 yl z31
x3 y2 z32

x10 y18 z198

x10 y19 2199

x10 y20 z200
A 3D-plot in Figure[ZB is produced by Progrdml2.3. Unlike gteon[Z.2, the number of elements (600)
for arrayz in PrograniZB is the product of the number of elements (20arfi@yx and that (30) for array
y. The color box with the gradient of the smooth color betwdenrhaximum and minimum values of the
color palette for a 3D plot can be removed by the member fan&iPlot::colorBox().

The data for plotting can also be stored in a file first and thHeained by function

int CPlot:.dataFile(char *filename);
int CPlot::.dataFile(char *filename, char *option);

Each data file corresponds to a single data set. The data dilédshe formatted with each data point on a
separate line. 2D data is specified by two values per poinemApty line in a 2D data file causes a break of
the curve in the plot. Multiple curves can be plotted in thisnmer, however the plot style will be the same
for all curves. For example, ProgrdmI2.4 will generate a gotwvn in Figuré_2]1.

3D data is specified by three values per data point. For 3Dagr&lirface data, each row is separated in
the data file by a blank line. For example, a 3 x 3 grid would Ipeagsented as follows:
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#include <chplot.h>
#include <math.h>

#define NUMX 20
#define NUMY 30
int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMY];
double r;
int i, j;
class CPlot plot;

for(i=0; i<NUMX; i++) {
X[i] = -10 + i*20.0/(NUMX-1); /I linspace(x, -10, 10)
}
for(i=0; i<NUMY; i++) {
yli] = -10 + i*20.0/(NUMY-1); // linspace(y, -10, 10)
}
for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
r = sqart(x[Px[i+y0l*yLD):
z[30*i+]] = sin(r)/r;
}
}
plot.data3DSurface(x, y, z, NUMX, NUMY);

plot.plotting();
return O;

Program 2.3: A plotting program for a 3D grid.

0.8
0.6
0.4
0.2

-0.2
-0.4

Figure 2.3: A plot with a 3D grid.
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#include <chplot.h>
#include <math.h>

int main() {
char *filename;
int i;
class CPlot plot;
FILE *out;

filename = tmpnam(NULL); /ICreate a temporary file.
out=fopen (filename,"w"); //Write data to the file.
for (i=-180;i<=180;i++)
fprintf(out,"%i %f \n",i,sin(i*M_P1/180));
fclose(out);
plot.dataFile(filename);

plot.plotting();
remove(filename);
return O;

}

Program 2.4: A plotting program using data from a file.
x1 yl z1
x1 y2 z2
x1 y3 z3
x2 yl z4
X2 y2 z5
X2 y3 z6
x3 yl z7
x3 y2 z8
x3 y3 29

Two empty lines in the data file will cause a break in the plotultidle curves or surfaces can be plot-
ted in this manner, however, the plot style will be the sanreafbcurves or surfaces. Member function
CPlot::dimension() with the value of 3 as the argument must be called before d&8Bfile can be added.

2.1.2 Annotations

A plot can be annotated with a title and labels on axes usingsponding member functions
void CPlot::title(char *title);

and
void CPlot::label(int axis, char *label);

respectively. The argumeakisof member functiorCPlot::label() is the axis to be set. The valid macros for
axisare listed in Tabl€2]1. Figute2.4 displays the plot produmg Prograni2]5 using member functions
CPlot::title () andCPlot::label(). By default, no title is displayed and the coordinate axeslabeled with
symbols x, y, and z.
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Table 2.1: The macros for axes.
PLOT _AXIS X Select the x axis only.
PLOT _AXIS_Y Select the y axis only.
PLOT _AXIS Z Select the z axis only.
PLOT _AXIS XY Select the x and y axes.
PLOT _AXIS _XYZ Selectthe X, y, and z axes.

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;
char *title="Sine Wave",
*xlabel="degree",
*ylabel="amplitude";

for(i=0; i<NUM; i++) {
x[i] = 0+ i*360.0/(NUM-1); // linspace(x, 0, 360)
y[i] = sin(x[i]*M_P1/180);

plot.data2DCurve(x, y, NUM);
plot.title("Sine Wave");
plot.label(PLOT_AXIS_X, xlabel);
plot.label(PLOT_AXIS_Y, ylabel);

plot.plotting();
return O;

Program 2.5: A plotting program with annotation.

1 =
08 /
// \\
/ \\
/

Sine Wave

0.6
04t / \

02t /

amplitude
o

\ /
02| /

04| \ /
\ /
-0.6 \\ /
08 | /
1 A A A A ) . A ;
0 50 100 150 200 250 300 350 400

degree

Figure 2.4: A plot with annotation.
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Table 2.2: The macros for border locations.
PLOT _BORDER_BOTTOM  The bottom of the plot.

PLOT _BORDER_LEFT The left side of the plot.
PLOT _BORDER_TOP The top of the plot.
PLOT _BORDER_RIGHT The right side of the plot.
PLOT _BORDER_ALL All sides of the plot.

ProgranZJ6 demonstrates how arrow, text, axis limits,, drider, and axis are handled using member
functions of CPlot class. Figur&2]5 displays the plot produced by Prodrain I12.@rograniZhb, the axis
limits are set by member functiddPlot::axisRang€),

void CPlot::axisRange(int axis, double minumum, double ma ximum,
double incr);

The valid macros foaxisare listed in Table2Zl1. The minumum and maximum values fadmare given
in second and third arguments, respectively. The tic mankanoaxis can be set by the function

void ticsRange(int axis, double incr);
void ticsRange(int axis, double incr, double start);
void ticsRange(int axis, double incr, double start, double end);

The increment between tic marks is givenirier. By default, this value is calculated internally. The start
and end positions for tic marks are optional arguments. Bsgulte this value is calculated internally. For
example, function calls

plot.axisRange(PLOT_AXIS_X, 0, 360);
plot.ticsRange(PLOT_AXIS_X, 30, 0, 360);

set the range of the-axis from 0 to 360 degrees with tics marks at every 30 degif@esving thex andy
axes on a 2D plot can be enabled or disabled using membeidanct

void CPlot:;:axis(int axis, int flag);

The valid macros folaxis are the same as those for other member functions. flHgecan be set to
PLOT _ON to enable the drawing of the specified axisPuOT _OFF to disable the drawing of the spec-
ified axis. In Prograri 215, the drawing wfandy axes is disabled at the same time by using function call
plot.axis(PLOT  _AXIS XY, PLOT_OFF). Member function

void CPlot::boarder(int location, int flag);

turns a border display around the plot on or off. By defauie border is drawn on the left and bot-
tom sides for 2D plots, and on all sides on the x-y plane for 3d3sp The validlocation for function
CPlot::border() is given in TabldZl2. Figure3.5 is generated with border$our sides by function call
CPlot::border(PLOT_BORDER_ALL, PLOT_ON). The display of a grid on the x-y plane can be
enabled or disabled by member function

void CPlot::grid(int flag);
void CPlot:.grid(int flag, char *option);

Theflag can be set t¢?LOT _ON to enable oPLOT _OFF to disable the display of the grid. For a polar
plot, a polar grid will be drawn. Otherwise, the grid is regjalar. A plot can be annotated with arrows by
function
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Table 2.3: The macros for text locations.
PLOT _TEXT _LEFT The left side of the text string.
PLOT _TEXT _RIGHT The right side of the text string.
PLOT _TEXT _CENTER The center of the text string.

void CPlot:;;:arrow(double x_head, double y head, double z_ head,
double x_tail, double y tail, double z_tail);
void CPlot:;;:arrow(double x_head, double y head, double z_ head,

double x_tail, double y tail, double z_talil,
char *option);

where k_head, yhead, zhead and _tail, y_tail, z_tail) are the coordinates of the head and tail of an arrow,
respectively. The arrow points from_{ail, y_tail, z_tail) to (x_head y_head z_head. These coordinates are
specified using the same coordinate system as the curves pfah An optional argument can be used to
specify other attributes of an arrow. The annotation of texa plot is achieved by member function

void CPlot::text(char *string, int just, double x, double y , double 2z);

where textstring is placed at locationx(y) for 2D plots or &.,y,z) for 3D plots. The location of the text is
measured in the plot coordinate system. The position ofgkieid adjusted by the argumgnst. The valid
macros for argumerjust are given in Tabl€213. In Figufe2.5, the tail of the arrowhis location for the
texttesting text left adjusted using functionSPlot::arrow () andCPlot::text().

Additional features such as different tics marks and scfaleglata can be found in the reference for
CPlot class.

2.1.3 Multiple Data Sets and Legends

A plot with multiple sets of data can be produced as shown gufe{Z.Y. Figur€2l7 with legends can be
generated by Prograin2.7. A stringlefjendcan be added to the plot by member function

void CPlot::legend(char *legend, int num);

The number of data set to which the legend is added is indidagehe second argumentim Number-
ing of the data sets starts with zero. New legends will replaieviously specified legends. This mem-
ber function shall be called after plotting data have beafeddy member function€Plot::data2D(),
CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurfacd), or
CPlot::dataFile(). The member function

void CPlot::legendLocation(double X, double y, double 2z);

specifies the position of the plot legend using plot coortdisg, y, z) The position specified is the location
of the top right of the box for the markers and labels of thefehas shown in Figufe2.6. By default, the
location of the legend is near the upper-right corner of foe p

A 3D plot with multiple sets of data can be produced similarlyhe 3D plot in Figurd_2]8 can be
generated b{ 218, in which member functi@lot::data3DSurface) for adding the data to the plot is
called twice. Prograri 2.9 demonstrates how to superimpaseva on a surface with output shown in
Figure[Z9. Because no hidden lines can be removed from ndmlgta, the hidden line removal is turned
off by member functiorCPIlot::removeHiddenLing().
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#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
int i
double x[NUM], y[NUM];
class CPlot plot;
char *title="Sine Wave",
*xlabel="degree",
*ylabel="amplitude";
double x1=180, y1=0.02, z1=0;
double x2=225, y2=0.1, z2=0;

for(i=0; i<NUM; i++) {
X[i] = 0+ i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180);

plot.data2DCurve(x, y, NUM);

plot.title("Sine Wave");
plot.label(PLOT_AXIS_X, xlabel);
plot.label(PLOT_AXIS_Y, ylabel);
plot.axisRange(PLOT_AXIS_X, 0, 360);
plot.ticsRange(PLOT_AXIS_X, 30, 0, 360);
plot.axisRange(PLOT_AXIS_Y, -1, 1);
plot.ticsRange(PLOT_AXIS_Y, .25, -1, 1);
plot.axis(PLOT_AXIS_XY, PLOT_OFF);
plot.border(PLOT_BORDER_ALL, PLOT_ON);
plot.grid(PLOT_ON);

plot.arrow(x1, y1, z1, x2, y2, z2);
plot.text("testing text", PLOT_TEXT_LEFT, x2, y2, z2);
plot.plotting();

return O;

Program 2.6: A plotting program with many features.

Sine Wave

0.75

0.5

0.25

/ \ i_—testing text

amplitude
o

-0.25

-0.5

-0.75

-1 i
0 30 60 90 120 150 180 210 240 270 300 330 360
degree

Figure 2.5: A plot with many features.
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Legend Positior
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Figure 2.6: The position for legend.
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Figure 2.7: A plot with two sets of data, title, labels, angdeds.
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#include<math.h>
#include<chplot.h>

#define NUM 36
int main() {
int i;
double x1[NUM], y1[NUM];
double x2[NUM], y2[NUM];
char *title="Sine and Cosine Waves",
*xlabel="degree",
*ylabel="amplitude";
class CPlot plot;

for(i=0; i<NUM; i++) {
x1[i] = 0+ i*360.0/(NUM-1); // linspace(x1, 0, 360)
x2[i] = 0+ i*360.0/(NUM-1); // linspace(x2, 0, 360)
y1[i] = sin(x1[i]*M_P1/180);
y2[i] = cos(x2[i]*M_P1/180);

}

plot.data2DCurve(x1, y1, NUM);

plot.data2DCurve(x2, y2, NUM);

plot.legend("sin(x)", 0);

plot.legend("cos(x)", 1);

plot.legendLocation(350, 0.5, 0);

plot.title(title);

plot.label(PLOT_AXIS_X, xlabel);

plot.label(PLOT_AXIS_Y, ylabel);

plot.plotting();
return O;

Program 2.7: A program for plotting two functions on the saitw with title, labels, and legends.

Figure 2.8: A 3D plot with two sets of data.
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#include <chplot.h>
#include <math.h>

#define NUMX 20
#define NUMY 20
int main() {
double x[NUMX], y[NUMY], z1[NUMX*NUMY], z2[NUMX*NUMY];
int datasetnum =0, i, j;
int line_type = 1, line_width = 1;
class CPlot plot;

for(i=0; i<NUMX; i++) {

X[i] = -2 + i*4.0/(NUMX-1); /I linspace(x, -2, 2)
}
for(i=0; i<KNUMY; i++) {

ylil] = -2 + i*4.0/(NUMY-1); /I linspace(y, -2, 2)
}
for (i=0; i<KNUMX; i++) {

for(j=0; j<NUMY; j++) {
Z1[PNUMXH] = x[iT*exp(-x[iT*X[i]-y[I*y[]);
Z2[*NUMX+]] = z1[I*"NUMX+j] +2;
}

}
plot.data3DSurface(x, y, z1, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum++, line_type++, line_width);
plot.data3DSurface(x, y, z2, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum++, line_type, line_width);
plot.legend("peakl1", 0);
plot.legend("peak2", 1);

plot.plotting();
return O;

Program 2.8: A program for plotting two functions on the s&8Deplot.
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#include <chplot.h>
#include <math.h>

#define NUMX 20
#define NUMY 20
#define NUM 20
int main() {
double x[NUMX], y[NUMY], z1[NUMX*NUMY], z2[NUMX*NUMY];
double xO[NUM], yO[NUM], zO[NUM];
int datasetnum=0, i, j;
int line_type = 1, line_width = 1;
class CPlot plot;

for(i=0; i<NUMX; i++) {
X[i] = -2 + i*4.0/(NUMX-1); /I linspace(x, -2, 2)
}
for(i=0; i<KNUMY; i++) {
yli] = -2 + i*4.0/(NUMY-1); /I linspace(y, -2, 2)
}
for(i=0; i<NUM; i++) {
X0[i] = -2 + i*4.0/(NUM-1); /I linspace(x0, -2, 2)
yo[i] = -1;
}
for (i=0; i<KNUMX; i++) {
for(j=0; j<NUMY; j++) {
Z1[FNUMY+] = x[iJ*exp(-x[i*x[i]-y[iI*y[i]);
z2[*NUMY+j] = z1[I*NUMY+j] +2;

}
}
for (i=0; i<KNUM; i++)

z0[i] = xO[iT*exp(-xO[i]*x0[i]-yO[i]*yO[i]);
plot.data3DSurface(x, y, z1, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum++, line_type++, line_width);
plot.data3DSurface(x, y, z2, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum++, line_type++, line_width);
plot.data3DCurve(x0, y0, z0, NUM);
line_type = 5;
line_width = 2;
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum++, line_type++, line_width);
plot.legend("peakl”, 0);
plot.legend("peak2", 1);
plot.legend("curve", 2);
plot.removeHiddenLine(PLOT_OFF);

plot.plotting();
return O;

Program 2.9: A program superimposing a curve on a surface.
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peakl
peak2
curve

Figure 2.9: A 3D plot with a curve superimposed on a surface.

2.1.4 Subplots
Multiple plots can be displayed in the same figure and priotethe same piece of paper using function
int CPlot::subplot(int row, int col);

Function CPlot::subplot() breaks the figure into amby-n matrix of small subplots. The subplots are
numbered as if there were a 2-dimensional matrix with the lmennof rows and columns specified in its
arguments. Each index starts with 0. A pointe€i®lot class as a handle for subplot at locat{(ay) can
be obtained by function

class CPlot* CPlot::getSubplot(int row, int col);

whererow andcol are the row and column numbers of the desired subplot elemaspiectively. Numbering
starts with zero. For example, Program2.10 breaks a plbtfaitr subplots in a 2-by-2 matrix. Each subplot
can be annotated with title, label, etc. as if it were a sa@pagut. FigurdZ10 displays the plot produced
by PrograniZ110. In Program 2110, to avoid division by zesmall floating-point valu®BL EPSILONis
used for functiorsin(z)/(x).

2.1.5 Export Plots

A plot can not only be displayed in a terminal screen, but dao e exported in a variety of formats for
various applications. Different output types can be aaddyy member function

void outputType(int outputtype);
void outputType(int outputtype, char *terminal);
void outputType(int outputtype, char *terminal, char *fil ename);

The argumentoutputtype can be one of the following macroBLOT _OUTPUTTYPE DISPLAY,
PLOT _OUTPUTTYPE _STREAM, and PLOT_OUTPUTTYPE FILE. The output type
PLOT _OUTPUTTYPE DISPLAY displays the plot on the screen. The plot is displayed invita sep-
arate window. A plot window can be closed by pressing the &y kn Unix. By default, the output type
is PLOT _OUTPUTTYPE DISPLAY . For the output typLOT _OUTPUTTYPE _STREAM, the output
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#include <float.h>
#include <math.h>
#include <chplot.h>

#define NUM1 36
#define NUM2 101
#define NUMX 20
#define NUMY 30
int main() {
double x[NUM1], y[NUM1];
double x3[NUMX], y3[NUMY], z3[NUMX*NUMY], r;
double x4[NUM2], y4[NUMZ2];
int i, j;
class CPlot subplot, *plot;

for(i=0; i<NUML1; i++) {
X[i] = -M_PI + i*2*M_PI/(NUM1-1); // linspace(x1, -PI, PI)
} ylil = sin(x[i]);

subplot.subplot(2, 2);

plot = subplot.getSubplot(0, 0);

plot->data2DCurve(x, y, NUM1);

plot = subplot.getSubplot(0, 1);
plot->data2DCurve(x, y, NUM1);
plot->axisRange(PLOT_AXIS_Y, -1, 1);
plot->ticsRange(PLOT_AXIS_Y, 0.25, -1, 1);
plot->grid(PLOT_ON);

for(i=0; i<KNUM2; i++) {
x4[i] = -20 + i*40.0/(NUM2-1); /I linspace(x4, -20, 20)
if(x4[i] == 0.0)
x4[i] = DBL_EPSILON; /* x4[0] becomes epsilon */
yA[il = sin(x4[i])/(x4(i]);
}
plot = subplot.getSubplot(1, 0);
plot->data2DCurve(x4, y4, NUM2);
plot->label(PLOT_AXIS_Y, "sin(x)/x");

for(i=0; i<KNUMX; i++) {
x3[i] = -10 + i*20.0/(NUMX-1); /I linspace(x3, -10, 10)
}
for(i=0; i<KNUMY; i++) {
y3[i] = -10 + i*20.0/(NUMY-1); /I linspace(y3, -10, 10)
}
for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
r = sqrt(x3[i*x3[il+y3[I*y3il);
z3[NUMY*i+j] = sin(r)/r;
}

}

plot = subplot.getSubplot(1, 1);
plot->data3DSurface(x3, y3, z3, NUMX, NUMY);
plot->colorBox(PLOT_OFF);

subplot.plotting();
return O;

Program 2.10: A plotting program with subplots.
23



CHAPTER 2. TWO AND THREE-DIMENSIONAL PLOTTING 2.1. ACLASS®BR PLOTTING
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Figure 2.10: A plot with subplots.

from the plot engine is a standard output stream. This ouymd is useful when a Ch program is used as
a CGl script in a Web server to generate a plot dynamicallystaradard output stream in a png file format
in Web browser displays. F@®LOT _OUTPUTTYPE _FILE, a plot can be saved in files in a variety of
different formats that can be controlled by two optionaluengntsterminal andfilename The supported
terminal types are listed in TadleP.4. Some terminals cae hdditional parameters such as size and color
of a plot as part of the string for the arguméatminal Details for each terminal are given in the reference
for CPlot class. The last optional argumdiienameis a string containing a file name to which the plot is
saved. On machines that support pipes, the output can alsipée to another program by placing the
character in front of the command name and using it adillreame For example, on Unix systems, setting
terminal to “postscript " and filenameto “|lp " could be used to send a plot directly to a postscript
printer.

ProgranfZ.111 shows how to export a plot in the formats of endaped postscript, latex, pbm, and png
formats.

2.1.6 Print Plots
2.1.6.1 Printing Plots in Windows

One of the following two methods can be used to print a plot indéws.

Method 1

Step 1. Run a Ch program with plotting, click the upper lefinew of the window with plot.
Step 2. Select “print” from the options menu, configure, andt@ccordingly.

Method 2

Step 1. Run a Ch program with plotting, click the upper lefinew of the window with plot.
Step 2. Select “copy to clipboard” from the options menu.

Step 3. Open Painbrush 8tart— >Accessories
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Table 2.4: The terminal types of plot output type.

Terminal Description

aifm Adobe lllustrator 3.0.

corel EPS format for CoreDRAW.

dxf AutoCAD DXF.

dxy800a Roland DXY800A plotter.

eepic Extended®IpXpicture.

emtex RTpXpicture with emTeX specials.
epson-180dpi  Epson LQ-style 24-pin printer with 180dpi.
epson-60dpi  Epson LQ-style 24-pin printers with 60dpi.
epson-Ix800  Epson LX-800, Star NL-10 and NX-100.
excl Talaris printers.

fig Xfig 3.1.

gpic gpic/groff package.

hp2648 Hewlett Packard HP2647 an HP2648.
hp500c Hewlett Packard DeskJet 500c.

hpd;j Hewlett Packard DeskJet 500.

hpgl HPGL output.

hpljii HP LaserJet Il.

hppj HP PaintJet and HP3630 printers.
latex BTpXpicture.

mf MetaFont.

mif Frame Maker MIF 3.00.

nec-cp6 NEC CP6 and Epson LQ-800.
okidata 9-pin OKIDATA 320/321 printers.

pcl5 Hewlett Packard LaserJet lll.

pbm Portable BitMap.

png Portable Network Graphics.

postscript Postscript.

pslatex ATpXpicture with postscript specials.
pstricks RTpXpicture with PSTricks macros.
starc Star Color Printer.

tandy-60dpi  Tandy DMP-130 series printers.
texdraw ATpXtexdraw format.

tgif TGIF X-Window drawing format.

tpic [ATpXpicture with tpic specials.
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#include<math.h>
#include<chplot.h>

#define NUM 36
int main() {
int i;
double x[NUM], y[NUM];
char *title="Sine Wave", /I Define labels.
*xlabel="degree",
*ylabel="amplitude";
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i] = 0+ i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180);

}

plot.data2DCurve(x, y, NUM);
plot.title(title);
plot.label(PLOT_AXIS_X, xlabel);
plot.label(PLOT_AXIS_Y, ylabel);

[* create a postscript file */
plot.outputType(PLOT_OUTPUTTYPE_FILE, "postscript eps color", "demo.eps");

plot.plotting();

[* create a latex file */
plot.outputType(PLOT_OUTPUTTYPE_FILE, "latex roman 11" , "demo.tex");

plot.plotting();

/* create a pbm file */
plot.outputType(PLOT_OUTPUTTYPE_FILE, "pbm", "demo.pb m");

plot.plotting();

/* create a png file */
plot.outputType(PLOT_OUTPUTTYPE_FILE, "png", "demo.pn ag");

plot.plotting();
printf("Files demo.eps, demo.tex, demo.pbm, demo.png wer e created\n");

return O;

Program 2.11: A program for exporting plot.
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Figure 2.11: Two-dimensional plot types.

Step 4. Paste the plot by clicking “paste” from the edit menusing the key combinatiosCtri><Vv>

Step 5. Save the plot as a bmp file.

Step 6. Print the plot.

2.1.6.2 Printing Plots in Unix

In Unix, first, one can save a plot in a file according to the teaintype described in the previous sec-
tion. Then, print it out. For example, for a postscript pemta plot can first be saved as a color encapsu-
lated postscript file namddename.epsy functionplot.outputType(PLOT_OUTPUTTYPE_FILE,

"postscript eps color”, “filename.eps").

The postscript filefilename.epscan then be

printed out by commanig. Alternatively, the plot can be printed out by setting thépotitype of the plot us-

ing function callplot.outputType(PLOT_OUTPUTTYPE_FILE, "postscript eps

" 1p").

2.2 2D Plotting

color",

The features presented in the previous sections can beedpplboth 2D and 3D plotting. This section will
describe features specific to 2D plotting only.

2.2.1 Plot Types, Line Styles, and Markers

Different plot types can be selected by function

void plotType(int plot_type, int num);

27



CHAPTER 2. TWO AND THREE-DIMENSIONAL PLOTTING 2.2. 2D PLOTING

void plotType(int plot_type, int num, char * option);

Function CPlot::plotType() sets the desired plot type for a data set to be plotted. &kid wmacros for
argumentplot_typeare given in Tabl€2]5 with some corresponding plots showFigare[Z.TlL. By default,
a 2D plot uses plot typ@LOT _PLOTTYPE _LINES. Data sets in the same plot can have different plot
types. The argumemumindicates the data set to which the plot type is applied. Nenmb of the data sets
starts with zero. New plot types replace previously spetifypes.

The line type, width, and color for lines, impulses, steps, ean be set by function

void lineType(int num, int line_type, int line_width);
void lineType(int num, int line_type, int line_width, char *line_color);

FunctionCPlot::lineType() sets the desired line style for a data set to be plotted.limbestyle and/or
marker type for the plot are selected automatically. Tt type specifies an index for the line type used
for drawing the line. The line type varies depending on thmieal type used (se€Plot::.outputType).
Typically, changing the line type will change the color oétline when the plot is display, Changing the
line type makes it dashed, dotted, or other shape when thespaved as a postscript file. All terminals
support at least six different line types. By default, time liype is 1. Thdéine_width specifies the line width.
The line width isline_width multiplied by the default width. Typically the default whdts one pixel. An
optional fourth argument can specify the color of a line bylicname or RGB value, such ddue" or
"#0000ff"  for color blue.

ProgranTZ IR illustrates how different line types are uddtk plot displayed in Windows is shown in
Figure[ZIP. Line type is typically associated with a colrogran{Z113 illustrate how to specify colors of
lines inside a program. FigukeZ113 shows the generatedmplé postscript file format.

ProgranZ11 illustrates how to generate multiple plotagishe same instance of a class. When Pro-
gram[ZTIh is executed, a plot with a red curve is first displaydext, a plot with blue curve is displayed.
Then, the color of the curve is changed by overlaying anotheve with red color. The last color domi-
nates. The last color can be determined dynamically by argno@t execution time. Finally, a new curve
with color of magenta is added to the plot. Four separates gjeherated by Progrdm 2114 are displayed in
Figure[Z.TH.

The point type, size , and color points can be set by function

void pointType(int num, int point_type, int point_size);
void pointType(int num, int point_type, int point_size,
char *point_color);

Function CPlot::pointType() sets the desired point style for a data set to be plottece pbimt.type
specifies an index for the point type used for drawing the tpolihe point type varies depending on the
terminal type used (sgePlot::outputType). The valuepoint_typeis used to change the appearance (color
and/or marker type) of a point. Itis specified with an integgresenting the index of the desired point type.
All terminals support at least six different point typ@aint_sizeis an optional argument used to change the
size of the point. The point size pintsizemultiplied by the default size. fhoint.typeandpoint sizeare
set to zero or a negative number, a default value is used. fongp fourth argument can specify the color
of a point by a color name or RGB value, such'blsie” or "#0000ff"  for color blue.

ProgranZ.75 illustrates how different point types are u3éd plot displayed in Windows is shown in
Figure[ZIh. In FigureZ2.16, two sets of data, one in line e the other in point type, are displayed in
the same plot. The source code generating this figure isllistBrograni 216.
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2.2. 2D PLOTING

Table 2.5: The macros for 2D plot types.

PLOT _PLOTTYPE .BOXERRORBARS

PLOT _PLOTTYPE _-BOXES

PLOT _PLOTTYPE -BOXXYERRORBARS

PLOT _PLOTTYPE _CANDLESTICKS
PLOT _PLOTTYPE _DOTS

PLOT _PLOTTYPE _FILLEDCURVES
PLOT _PLOTTYPE _FINANCEBARS
PLOT _PLOTTYPE _-FSTEPS

PLOT _PLOTTYPE _HISTEPS

PLOT _PLOTTYPE _IMPULSES

PLOT _PLOTTYPE _LINES
PLOT _PLOTTYPE _LINESPOINTS

PLOT _PLOTTYPE _POINTS
PLOT _PLOTTYPE _STEPS

PLOT _PLOTTYPE .VECTORS

PLOT _PLOTTYPE XERRORBARS
PLOT _PLOTTYPE XERRORLINES
PLOT _PLOTTYPE XYERRORBARS
PLOT _PLOTTYPE _XYERRORLINES
PLOT _PLOTTYPE _YERRORBARS
PLOT _PLOTTYPE _-YERRORLINES

It is a combination of th&LOT PLOTTYPE BOXES and
PLOT _PLOTTYPE _-YERRORBARS plot types.

Draw a box centered about the given x coordinate.

A combination ofPLOT _PLOTTYPE BOXES and

PLOT _PLOTTYPE XYERRORBARS plot types.
Display box-and-whisker plots of financial or statisticatal
Use dots to mark each data point.

Fill an area bounded by a curve with a solid color or pattern.

Display finanacial data.

Adjacent points are connected with two line segments,
one from (x1,y1) to (x1,y2), and a second from (x1,y2)
to (x2,y2).

The point x1 is represented by a horizontal line from
((x0+x1)/2,y1) to ((x1+x2)/2,y1). Adjacent lines are
connected with a vertical line from ((x1+x2)/2,y1) to
((x1+x2)/2,y2).

Display vertical lines from the x-axis (for 2D plots) or
the x-y plane (for 3D plots) to the data points.

Data points are connected with a line.

Markers are displayed at each data point and connected
with a line.

Markers are displayed at each data point.

Adjacent points are connected with two line segments,
one from (x1,y1) to (x2,y1), and a second from (x2,y1)
to (x2,y2).

Display vectors.

Display dots with horizontal error bars.

Display linepoints with horizontal error lines.

Display dots with horizontal and vertical error bars.
Display linepoints with horizontal and vertical error Ise
Display points with vertical error bars.

Display linepoints with vertical error lines.
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#include <chplot.h>

int main() {

double x, vy, xx[2], yy[2];

char text[10];

int line_type = -1, line_width = 2, datasetnum = O0;
class CPlot plot;

plot.axisRange(PLOT_AXIS_X, 0, 5);
plot.axisRange(PLOT_AXIS_Y, 0, 4);
plot.ticsRange(PLOT_AXIS_Y, 1, 0, 4);
plot.titte("Line Types in Ch Plot");
for (y = 3,y >= 1; y-) {
for (x = 1; x <= 4; x++) {
sprintf(text, "%d", line_type);
xx[0] = x; xx[1] = x+0.5;
yy[0] = y; yy[l] = v,
plot.data2DCurve(xx, yy, 2);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width);
plot.text(text, PLOT_TEXT_RIGHT, x-.125, y, 0);
datasetnum++;
line_type++;
}
}

plot.plotting();
return O;

Program 2.12: A plotting program for different line types.

Line Types in Ch Plot

0

0 1 2 3

2.30964, 3.37778 %

Figure 2.12: A plot with different line types displayed in Wiows.
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/* File: color3.ch */
#include <chplot.h>

/* colors of lines for displayed plot */

char *color[] = {
"black",
"white",
“grey”,
"grey40",
"grey60",
"red",
"yellow",
"green”,
"blue",
"navy",
"cyan",
"magenta”,
"orange”,
"gold",
"brown",
"purple”,

int main() {
double x[2], y[2];
int i, line_type= 1, line_width = 1, datasethum = 0, n;
CPlot plot;

plot.title("Line Colors in Ch Plot");
n = sizeof(color)/sizeof(color[0]);
y[o] = 0; y[1] = 1;
for (i = 0; i < n; i++) {
X[0] = i+1; x[1] = i+1;
plot.data2DCurve(x, y, 2);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width, color
datasetnum-++;
}
/* color of the horizontal line added below is green */
x[0] = 1; x[1] = 15;
y[0] = 0.5; y[1] = .5;
plot.data2DCurve(x, vy, 2);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width, "gree n");
plot.plotting();

Program 2.13: Specify colors of curves inside a program.
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Line Colors in Ch Plot

0.8

0.6

04

0 2 4 6 8 10 12 14 16
X

Figure 2.13: A plot with colors specified inside a programesbas a postscript file.

2.2.2 Polar Plot

A 2D plot in a polar coordinate system can be specified usingpinee function
void CPlot::polarPlot(int angle_unit);

The argumentngleunit specifies the unit for measurement of angular positions.ait lse one of the
following macrosPLOT _ANGLE _DEG for angles measured in degree @dOT _ANGLE _RAD in ra-
dian. As shown in Prograifi 2117, in a polar coordinate systém), the first and second array argu-
ments in member function call gflot.data2D(theta, r) are the phase angle and magnitude of
points to be plotted, respectively. The polar grid dispthire Figure[Z1F is achieved by a function call of
plot.grid(PLOT_ON) . The aspect ratio of a plot can be set by member function

void CPlot::sizeRatio(float ratio);

The meaning ofatio changes depending on its value. A positigéo is the ratio of the length of the y-axis
to the length of the x-axis. So,iiéitio is 2, the y-axis will be twice as long as the x-axisrdfio is zero, the
default aspect ratio for the terminal type is used. A negatitio is the ratio of the y-axis units to the x-axis
units. So, ifratio is -2, one unit on the y-axis will be twice as long as one unitlex-axis. In case of a
polar plot, the aspect ratio should be set to 1 as shown inr&@mgg LY.

2.3 3D Plotting

This section describes features applicable to 3D plottinlg. o

2.3.1 Plot Types

Like in 2D, the plot type in 3D can also be specified by membaction CPlot::plotType(). The valid
macros for plot type are listed in Tadle 2.6 with correspogdblot types displayed in Figuie—2]18. By
default, the plot type’LOT _PLOTTYPE _LINES is used in 3D plotting.
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#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
double x[NUM], y[NUM], y2[NUM];
int i, line_type = 1, line_width = 1, datasethum = 0;
class CPlot plot;

for(i=0; i<NUM; i++) {
x[i] = -M_PI + i*2*M_PIl/(NUM-1); // lindata(-M_PI, M_PI, x)
yli] = sin(x[i]);
y2[i] = sin(x[i])+0.5;
}
plot.data2DCurve(x, y, NUM);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width, "red" );
plot.legend("red line", datasetnum);
plot.plotting();

/* change the color of the curve from the same data set to blue * /
plot.lineType(datasetnum, line_type, line_width, "blue ";
plot.legend("blue line", datasetnum);

plot.plotting();

/* overlaying blue curve with red curve .*/

plot.data2DCurve(x, y, NUM);

datasetnum-++;

plot.lineType(datasetnum, line_type, line_width, "red" );
plot.legend("red line", datasetnum);

plot.plotting();

/* add a new curve with color of magenta to the plot */
plot.data2DCurve(x, y2, NUM);

datasetnum++;
plot.lineType(datasetnum, line_type, line_width, "mage nta");
plot.legend("magenta line", datasetnum);
plot.plotting();
}
Program 2.14: Change the color of curve by overlaying a newecwith a different color.
Table 2.6: The macros for 3D plot types.
PLOT _PLOTTYPE _LINES Data points are connected with a line.
PLOT _PLOTTYPE . IMPULSES Display vertical lines from the xy plane to the data points.
PLOT _PLOTTYPE _POINTS Markers are displayed at each data point.

PLOT _PLOTTYPE _LINESPOINTS Markers are displayed at each data point and connected bg.a i
PLOT _PLOTTYPE _SURFACES Data points are connected and meshed in a smooth surface.
PLOT _PLOTTYPE VECTORS Display vectors.
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Figure 2.14: A plot with the color of curve changed by oveirigya new curve.

#include <chplot.h>
#include <stdio.h>

int main() {
double X, y;
char text[10];

int datasethnum=0, point_type = 1, point_size
class CPlot plot;

plot.axisRange(PLOT_AXIS_X, 0, 7, 1);
plot.axisRange(PLOT_AXIS_Y, 0, 5, 1);
plot.title("Point Types in Ch Plot");

for (y = 4,y >= 1; y--) {
1; x <= 6; x++) {

for (x =

sprintf(text, "%d", point_type);

plot.point(x, vy, 0);

5;

plot.plotType(PLOT_PLOTTYPE_POINTS, datasetnum);

plot.pointType(datasetnum, point_type, point_size);

plot.text(text, PLOT_TEXT_RIGHT, x-.25, y, 0);
datasetnum++; point_type++;

}

}
plot.plotting();
return O;
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Point Types in Ch Plot
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Figure 2.15: A plot with different point types dispayed inndfows.

#include <chplot.h>
#include <math.h>

#define NUM1 75
#define NUM2 300
int main() {
double x1[NUM1], y1[NUM1];
double x2[NUM2], y2[NUM2];
class CPlot plot;
int i, numdataset=0, point_type =1, point_size=1,
line_type =3, line_width=1,;

for(i=0; i<NUM1; i++) {
x1[i] = -2*M_PI + i*4*M_PI/(NUM1-1); // linspace(x, -2*PI,
y1[i] = x1[i]*x1[i] + 5*sin(10*x1[i]);
}
for(i=0; i<KNUM2; i++) {
x2[i] = -2*M_PI + i*4*M_PI/(NUM2-1); /I linspace(x, -2*PlI,
y2[i] = x2[i]*x2[i] + 5*sin(10*x2[i]);
plot.data2DCurve(x1, y1, NUM1);
plot.data2DCurve(x2, y2, NUM2);
plot.plotType(PLOT_PLOTTYPE_POINTS, numdataset);
plot.pointType(numdataset, point_type, point_size);
numdataset++;
plot.plotType(PLOT_PLOTTYPE_LINES, numdataset);
plot.lineType(numdataset, line_type, line_width);
plot.plotting();
return O;

2*PI)

2*PI)

Program 2.16: A plotting program with two different plot 8g
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Figure 2.16: A plot with plot types of point and line.

#include <math.h>
#include <chplot.h>

#define NUM 360

int main() {
int i
double theta[NUM], r[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
thetafi] = 0 + i*M_PI/(NUM-1); // linspace(theta, 0, PI)
rli] = sin(5*thetali]);

plot.polarPlot(PLOT_ANGLE_RAD);
plot.data2DCurve(theta, r, NUM);
plot.sizeRatio(1);
plot.grid(PLOT_ON);

plot.plotting();

return O;

2.3. 3D PLOTING

Program 2.17: A plotting program using a polar coordinatgesy.
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Figure 2.17: A plot in a polar coordinate system.

PLOT_PLOTTYPE_LINES PLOT_PLOTTYPE_IMPULSES PLOT_PLOTTYPE_POINTS
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Figure 2.18: Three-dimensional plot types.
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PLOT_CONTOUR_BASE PLOT_CONTOUR_SURHAGET CONTOUR_BASE|PLOT_CONTOUR_SURFACE

PLOT_CONTOUR_SURFACE

Figure 2.19: Contour modes.

2.3.2 Contour Plots

For a 3D grid data of the plot tyd@L OT PLOTTYPELINES, contours can be drawn on a plot. The location
of the contour lines is specified by member function

void CPlot::contourMode(int mode);

Two contour modes dPLOT _CONTOUR BASE andPLOT _CONTOUR _SURFACE are available. The
contour modePLOT _CONTOUR _BASE draws contour lines on the x-y plane, whereas the contouremod
PLOT _CONTOUR _SURFACE draws contour lines on the surface of the plot. Contour loasbe drawn
on both the x-y plane and surface of the plot using the logic#l ) operator as shown in Figure2119.

The positions of the contour levels are determined intgrnmless explicitly set using member function
CPlot::contourLevely), which is prototyped as,

void CPlot::contourLevels(double levels[], int num);

This function allows contour levels for 3D grid data to beptyed at any desired z-axis position. The
contour levels are stored in the arrigyelswith the lowest contour as the first element of the array. The
number of elements of array is provided as the second argutmerograni 2118, the contour is located on
the x-y plane and contour levels are equally spaced fromte0Q28 in the arrayevels with 6 elements.
The display of labels for contours in Program 2.18 is turne@xplicitly by member function

void CPlot::contourLabel(int flag);

The argumenflag takes values o0PLOT _ON or PLOT _OFF. By default, labels for contours are not dis-
played.
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For the plot type oPLOT.PLOTTYPESURFACEShe contour mode d&?LOT _CONTOUR _SURFACE
will add a projected map on the xy plane. the contour modelddT _CONTOUR_SURFACE will have a
projected map on the xy plane only.

As an example, the plot generated by Progiaml2.18 is displiayigure2.2D.

2.3.3 Plotting in Different Coordinate Systems

In a two-dimensional case, a data set can be plotted in eit@artesian or a polar coordinate system. In a
three-dimensional case, a data set can be plotted in eftbeZdrtesian, spherical, or cylindrical coordinate
system. The coordinate system can be specified by membdidiunc

void CPlot::coordSystem(int coord_system);
void CPlot::coordSystem(int coord_system, int angle_uni t);

The argument coord.system for the coordinate system can be set to one of three macros
PLOT _COORD_CARTESIAN, PLOT _COORD_SPHERICAL , andPLOT _COORD_CYLINDRICAL
which stand for Cartesian, spherical, and cylindrical dowate systems, respectively. By default, a 3D plot
uses the Cartesian coordinate system. A point in each cwiedsystem consists of three values. They are
x,v,2), @,0,1, and 0,z,r) for Cartesian, spherical, and cylindrical coordingystems, respectively.

Points in a spherical coordinate system are mapped to thestar space by the following formulas:

x = rcos(f)cos(p)
y = rsin(f)cos(o)
z = rsin(¢)

ProgranfZ.T9 generates a plot in a spherical coordinaterystiown in FigureE2.21.
For a cylindrical coordinate system, points are mappedddirtesian space by formulas:

x = rcos(h)
= rsin(f)
z = z

PrograniZ.20 generates a plot in a cylindrical coordinaséesy shown in Figurie 2.P2.

An optional argumenangle.unit in member functiorCPlot::coordSysten{) specifies the unit for mea-
surement of angular positions in spherical and cylindrecardinate systems. The valid macros for optional
argument angleunit are PLOT_ANGLE _DEG for measurement of angles in degrees and
PLOT _ANGLE RAD in radians.

2.4 Dynamic Web Plotting

Plotting through CGI programs is very useful for many Webkdshapplications. With Ch Professional
Edition and CGl toolkit, plots can be very easily generatgaaanically on-line. How to generate a dynamic
plot will be presented in this section. We will also desctilogy data is encoded and decoded for transferring
among the browser, Web server, and CGI programs.

In a Web-based plotting, the parameters for plotting arerstied from a Web browser, shown in Fig-
ure[Z.ZB, with its corresponding HTML file in Progr&md.21 @mdoded by the browser. The parameters as
name-value pairs are decoded by member fundiiBequest:getFormNameValud) in first CGI program

39



CHAPTER 2. TWO AND THREE-DIMENSIONAL PLOTTING 2.4. DYNAMIGNVEB PLOTTING

#include <math.h>
#include <chplot.h>

#define NUMX 30
#define NUMY 30
int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
double levels[6];
double r;
int datasethum =0, i, j;
int line_type = 1, line_width = 1;
class CPlot plot;

for(i=0; i<KNUMX; i++) {

X[i] = -10 + i*20.0/(NUMX-1); /I linspace(x, -10, 10)
}
for(i=0; i<KNUMY; i++) {

ylil] = -10 + i*20.0/(NUMY-1); // linspace(y, -10, 10)

}
for(i=0; i<6; i++) {

levels[i] = -0.2 + i*1.0/(6-1); // linspace(levels, -0.2, 0 .8)
}

for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
r= sart(x[Px[i+y[l*ylD;
z[30%i+j] = sin(r)/r;
}
}
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width);
plot.title("function sin(r)/r");
plot.label(PLOT_AXIS_X, "x-axis");
plot.label(PLOT_AXIS_Y, "y-axis");
plot.label(PLOT_AXIS_Z, "z-axis");
plot.contourLabel(PLOT_ON);
plot.contourMode(PLOT_CONTOUR_BASE);
plot.contourLevels(levels, 6);

plot.plotting();
return O;

Program 2.18: A plotting program with contours and contaiels.
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function sin(r)/r

z-axis

Figure 2.20: A plot with contours and contour labels.

#include <chplot.h>
#include <math.h>

#define NUMT 37

#define NUMP 19

int main() {
int i;
double theta[NUMT], phi[NUMP], r[NUMT*NUMP];
class CPlot plot;

for(i=0; i<KNUMT; i++) {

thetafi] = 0 + i*2*M_PI/(NUMT-1); /I linspace(theta, 0, 2*P 1)
}
for(i=0; i<KNUMP; i++) {

phi[i] = -M_PI/2 + i*M_PI/(NUMP-1); /I linspace(phi, -Pl/2 , PI/2)
}

for(i=0; i<KNUMT*NUMP; i++) {
il = 1;
}
plot.data3DSurface(theta, phi, r, NUMT, NUMP);
plot.coordSystem(PLOT_COORD_SPHERICAL, PLOT_ANGLE_RA D);
plot.axisRange(PLOT_AXIS_XY, -2.5, 2.5, 1);
plot.plotting();
return O;

Program 2.19: A plotting program using a spherical coorgirsgstem.
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Figure 2.21: A plot in a spherical coordinate system.

#include <math.h>
#include <chplot.h>

#define NUMT 36
#define NUMZ 20
int main() {
int numpoints = 36;
double theta[NUMT], z[NUMZ], r[NUMT*NUMZ];
int i, j;
class CPlot plot;

for(i=0; i<KNUMT; i++) {
thetafi] = 0 + i*360.0/(NUMT-1); /I linspace(theta, 0, 360)

}
for(i=0; i<KNUMZ; i++) {

z[i] = 0 + i*2*M_PIl/(NUMZ-1); /I linspace(z, 0, 2*PI)
}

for(i=0; i<KNUMT; i++) {

for(j=0; j<NUMZ; j++) {

rI*NUMZ+j] = 2+cos(z[j]);

}
}
plot.data3DSurface(theta, z, r, NUMT, NUMZ);
plot.coordSystem(PLOT_COORD_CYLINDRICAL, PLOT_ANGLE_ DEG);
plot.axisRange(PLOT_AXIS_XY, -4, 4, 1);

plot.plotting();
return O;

Program 2.20: A plotting program using a cylindrical cooaate system.
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Figure 2.22: A plot in a spherical cylindrical coordinatestgm.

webplotl.ch shown in PrograliZ22. They are then passed as query starthe second CGI program
webplot2.ch shown in Prograni Z.23. These parameters are obtained agjam member functiolCRe-
guest:getFormNameValud). The plot generated as a PNG file and displayed through abi@kbser is
shown in Figuré 224 .

ﬁ&@

Home | Search |Metscape

E Lacation:§ Fhttp: /. sof tintegration. con/egifwehplot. html
CGl-Based Web Plotter

2D Plotter

Function: v = |ISiI’l(lOng(X*X)) |

H-min: H-max: Number of points:
]

5 T I A R

Figure 2.23: A Web-plotter based on the fill-out form.
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<HTML>

<HEAD>

<TITLE>

CGl-Based Web Plot

</TITLE>

</HEAD>

<BODY bgcolor="#FFFFFF" text="#000000" vlink="#FF0000" >
<H1>

CGIl-Based Web Plotter

</H1>

<HR>

<H2>2D Plotter</H2>

<PRE>

<FORM method="post" action="/cgi-bin/chcgi/toolkit/de mos/sample/webplotl.ch">

Function: y = <INPUT name="expression" value="sin(log10( X*x))" size=35>

X-min: <INPUT name="xMin" value="0.1" size=5> X-max: <INP UT name="xMax"

value="1" size=5> Number of points: <INPUT name="numpoint s" value="50" size=5>
<INPUT type="submit" value="Plot"> <INPUT type="reset" v alue="Reset">

<HR>

</BODY>

</HTML>

Program 2.21: HTML file for submitting plotting parameters.

#!/bin/ch
#include <cgi.h>

int main() {
int i, num;
chstrarray name, value;
class CResponse Response;
class CRequest Request;
class CServer Server;

num = Request.getFormNameValue(nhame, value);

Response.setContentType("text/html");

Response.begin();

Response.title("Web Plot");

printf("<center>\n");

printf("<img src=\"/cgi-bin/chcgi/toolkit/demos/samp le/webplot2.ch");

for (i=0; i<num; i++){
putc(i == 0 ? '?’ : '&, stdout);
fputs(Server.URLEncode(name[i]),stdout);
putc('=", stdout);
fputs(Server.URLEncode(value[i]),stdout);

}

printf("\">\n");

printf("</center>\n");

Response.end();

Program 2.22: CGI program webplotl.ch
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#!/bin/ch
#include <cgi.h>
#include <chplot.h>

int main() {
double MinX, MaxX, Step, X, V;
int pointsX, pointsY, i;
chstrarray name, value;
class CResponse Response;
class CRequest Request;
class CPlot plot;

Request.getFormNameValue(name, value);
MinX = atof(value[1]);

MaxX = atof(value[2]);

pointsX = atoi(value[3]);

double x1[pointsX], yl[pointsX];

Step = (MaxX - MinX)/(pointsX-1);
for(i=0;i<pointsX;i++) {

X = MinX + (i*Step);

y = streval(value[0]);

x1]i]

ya(i]
}

X3
Y

Response.setContentType("image/png");
Response.begin();

plotxy(x1, y1, value[0], "X", "Y", &plot);

[* output plot in color png file format */
plot.outputType(PLOT_OUTPUTTYPE_STREAM, "png");

plot.plotting();
Response.end();

Program 2.23: CGI program webplot2.ch
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— Netscape: Web Plot

ﬁ&@

Home | Search |Netscape

gintloglocxke )

Figure 2.24: Plot generated through the Web plotting.
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Chapter 3

Distribution of Applications with SIGL

Applications developed with Softintegration Graphicabiary (SIGL) can be distributed according to the
procedures described in this chapter. Please note thacaiimhs developed using Softintegration Graphical
Library Student Edition bundled with Ch Student Edition wanbe distributed.

3.1 Build an Application for Distribution

For distribution of your application built using SIGL to run a machine without SIGL installed, each
instance of the CPlot class should be instantiated usingahstructor

CPlot::CPlot(const char *licensestr);

with an argument of license string from Softintegration lasven below.

/I create a license string.
/I fill "..." and some info below with the actual contents
/[ from Softintegration
char licensestr[] =
"<LICENSE softinteg graphical_library .... \
options=\"This is ... only\" _ck=937baff264 sig="60PG4.. . QRAYPY\
ABCS...ACDCD\">",

CPlot plot(licensestr);

If an application built using SIGL runs in a machine with Si@istalled, the license string is ignored.
Therefore, an instance of the CPlot class can just be inatadtsimply using

CPlot plot;

3.2 Distribution in Windows
Applications developed with Softintegration Graphicabiary can be distributed in Windows as follows.
1. Copy the dynamically linked library libchplot.dll frorhé directory SILIB/Iib to the Windows system

directory C\windows\system32 or Cwinnt\system32, where SILIB is the home directory of the
Softintegration Graphical Library.
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If your application is compiled with compiler option /MD anihked with the static library
SILIB/lib/libchplot_a.lib, the application does not need the dynamically linkicary libchplot.dll
at runtime. You can ignore this step.

2. Create a runtime home directory for the SoftintegratioapBical Library, say Gsigl. Setup the
environment variable SIGHOME to this directory. An environment variable can be setugder
System menu intheControl Panel  for Windows NT, 2000, and XP. You can set up environment
variable for Windows 9x from autoexec.bat with "set SIGIOME=C:\sigl". You need to reboot the
computer to effectively setup an environment for Win9x.

3. Copy runtime plotting programs in SIL\Bin in your developer machine to SIGHOME\bin in the
target machine.

4. Copy your application with SIGL in a command directorylie target machine

5. When you build an application in Microsoft Visual Studand the application uses the C run-time
libraries (CRT), distribute the appropriate CRT DLL fronetfollowing list with your application:

e Msvcr90.dll for Microsoft Visual C++ 2008
e Msvcr80.dll for Microsoft Visual C++ 2005
e Msvcr71.dll for Microsoft Visual C++ .NET 2003 with the Migsoft .NET Framework 1.1

For Msvcr71.dll, you should install the CRT DLL into your digation program files directory. You
should not install these files into the Windows system dimées. For Msvcr80.dIl and Msvcr90.dll,
you should install the CRT as Windows side-by-side assesbl¥ou may consult with documentation
from Microsoft about how to distribute a binary applicatiomld using VC++ in .NET.

3.3 Distribution in Unix and Mac OS X

Applications developed with Softintegration Graphicabiary can be distributed in Unix and Mac OS X as
follows.

1. Create a runtime home directory for the SoftintegratisapBical Library, say /usr/local/sigl. Setup
the environment variable SIGHOME to this directory.

2. Copy runtime plotting programs in SILIB/bin in your despér machine to SIGIHOME/bin in the
target machine.

3. Copy your application with SIGL in a command directoryhie target machine
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Reference for Class CPlot

The header filehplot.h available in both Ch and C++ contains the definition of thdtjplg CPlot class, de-
fined macros used witGPlot, and definitions of high-level plotting functions that asesbd orCPlot class .

The plotting clas€Plot allows for high-level creation and manipulation of plotghim the Ch language en-
vironment. CPlot can be used directly within many types of Ch programs, inofg@pplications, function
files, and CGI programs. Plots can be generated from datgsaordiles, and can be displayed on a screen,
saved in a large number of different file formats, or genératea stdout stream in png or gif file format on
the Web.

Compatability between Ch and C++

High-level plotting functiondplotxy (), fplotxyz(), plotxy(), plotxyf(), plotxyz(), andplotxyzf() as well as
member function€Plot::data2D() and CPlot::data3D() based on array of reference are available only in
Ch. These functions are designed to be easy to use and albdsvtplbe created quickly. These functions
can be used in conjunction with othéPlot member functions to create more sophisticated plots.

CPlot Class

The CPlot class can be used to produce two dimensional (2D) and thmeendional (3D) plots through a
Ch program. Member functions of tl@&Plot class generate actual plots using a plotting engine. Ghiglo
used internally as the plotting engine for display in thisase of the Ch language environment.

Public Data
None.

Public Member Functions

Function Description

CPlot() Class constructor. Creates and initializes a new instafthe class.
"CPlot() Class destructor. Frees memory associated with a irstainbe class.
arrow () Add an arrow to a plot.

autoScal€) Enable or disable autoscaling of plot axes.

axis() Enable or disable drawing of x-y axis on 2D plots.

49



Chapter 4: Reference for Class CPlot

axisRang€)
axey)

barSizg)
border()
borderOffsets()

boundingBoxOrigin()

boxBorder()
boxFill ()
boxWidth ()

changeViewAngl€)

circle()
colorBox()
contourLevely)
contourLabel()
contourLevely)
contourMode()
coordSystent)
data()

data2D))
data2DCurve()
data3D()
data3DCurve()
data3DSurface)
dataFile()
dataSetNum()
deleteDatq)
deletePlotg)

dimension()
displayTime()
enhanceTex()
func2D()
func3D()
funcp2D()
funcp3D()
getLabel()
getOutputType()
getSubploi)
getTitle()

grid ()

isUsed)

label()

legend)
legendLocation)
legendOption()
line()

lineType()
margins()

Set the range for a plot axis.
Specify the axes for a data set.
Set the size of error bars.
Enable or disable drawing of a border around the plot.
Set plot offsets of the plot border.
obsolte, use CPlot::origin().
Enable or disable drawing of a border for a plot of box type.
Fill a box or filled curve with a solidcolor or pattern.
Set the width for a box.
Change the view angles for a 3D plot.
Add a circle to a 2D plot.
Enable or disable the drawing of a color box for 3D surfaloésp
Set contour levels for 3D plot to be displayed at speciftatmns.
Enable or disable contour labels for 3D surface plots.
Set contour levels for 3D plot to be displayed at speciftatmns.
Set the contour display mode for 3D surface plots.
Set the coordinate system for a 3D plot.
Add 2D, 3D, or multi-dimensional data to an instance of@lot class.
Add one or more 2D data sets to an instance of@Réot class (for Ch only).
Add a set of data for 2D curve to an instance of @flot class.
Add one or more 3D data sets to an instance of@Réot class (for Ch only).
Add a set of data for 3D curve to an instance of @flot class.
Add a set of data for 3D surface to an instance ofG@R#ot class.
Add a data file to an instance of tliPlot class.
Obtain the current data set number in an instance oCflet class.
Remove data from a previously used instance ofGRdot class.
Remove any data from a previously used instance o€kt class
and reinitialize option to default values.
Set plot dimension to 2D or 3D.
Display the current time and date on the plot.
Use enhanced text for special symbols.
Add a set of 2D data using a function to an instance ofGR¢ot class.
Add a set of 3D data using a function to an instance ofGRéot class.

Add a set of 2D data using a function with a paramenter toatance of th€Plot class.
Add a set of 3D data using a function with a parameter to atairce of theCPlot class.

Get the label of an axis.

Get the output type of a plot.

Get a pointer to an element of a subplot.

Get the title of a plot.

Enable or disable display of a grid.

Test if an instance of th€Plot class has been used.
Set axis labels.

Add a legend for a data set.

Specify the plot legend location.

Set options for legends of a plot.

Add a line to a plot.

Set the line type, width, and color for lines, impulsespst etc.
Set plot margins.
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origin() Set the location of the origin for the bounding box of thetpl
outputType() Set the plot output type.

plotType() Set the plot type.

plotting () Produce a plot from an instance of tG@lot class.

point() Add a point to a plot.

pointType() Set the point type, size, and color.

polarPlot() Set a 2D plot to use the polar coordinate system.
polygon() Add a polygon to a plot.

rectanglg() Add a rectangle to a 2D plot.

removeHiddenLing() Enable or disable hidden line removal for 3D plots.
scaleTypd) Set the axis scale type for a plot.

showMesK) Enable or disable display of mesh of a 3D plot.

sizd) Scale the plot itself relative to the size of the output ditecanvas.
size30) Change the size of a 3D plot.

sizeOutput) Change the size of the output file.

sizeRatiq) Change the aspect ratio of a plot.

smooth() Smooth plotting curves by interpolation and approximatf data.
subplot() Create a group of subplots.

text() Add a text string to a plot.

tics() Enable or disable display of axis tics.

ticsDay() Set axis tic-mark labels to days of the week.
ticsDirection() Set the direction in which axis tic-marks are drawn.
ticsFormat() Set the number format for tic labels.

ticsLabel() Set location and text label for arbitrary axis labels.
ticsLevel) Set the z-axis offset for drawing of tics in 3D plots.
ticsLocation() Specify the location of axis tic marks to be on the bordetheraxis.
ticsMirror () Enable or disable display of axis tics on the opposite.axis
ticsMonth() Set axis tic-mark labels to months.

ticsPosition() Add tic-marks at the specified positions to an axis.
ticsRangd) Specify the range for a series of tics on an axis.

title () Set the plot title.

Macros

The following macros are defined for tiPlot class.

Macro

Description

PLOT _ANGLE _DEG
PLOT _ANGLE _RAD
PLOT _AXIS X
PLOT _AXIS X2
PLOT _AXIS XY
PLOT _AXIS XYZ
PLOT _AXIS.Y
PLOT _AXIS Y2
PLOT _AXIS Z

Select units in degree for angular values.
Select units in radian for angular values.
Select the x axis only.

Select the x2 axis on the top only.

Select the x and y axes.

Select the x, y, and z axes.

Select the y axis only.

Select the y2 axis on the right only.
Select the z axis only.
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PLOT _BORDER_BOTTOM
PLOT _BORDER_LEFT

PLOT _BORDER._TOP

PLOT _BORDER_RIGHT

PLOT _BORDER_ALL

PLOT _BOXFILL _EMPTY

PLOT _BOXFILL _SOLID

PLOT _.BOXFILL _PATTERN
PLOT _CONTOUR_BASE

PLOT _CONTOUR_SURFACE
PLOT _COORD_CARTESIAN
PLOT _COORD_CYLINDRICAL
PLOT _COORD_SPHERICAL
PLOT _OFF

PLOT_ON

PLOT _OUTPUTTYPE _DISPLAY
PLOT _OUTPUTTYPE _FILE
PLOT _OUTPUTTYPE_STREAM
PLOT _PLOTTYPE .BOXERRORBARS

PLOT _PLOTTYPE _-BOXES

PLOT _PLOTTYPE -BOXXYERRORBARS

PLOT _PLOTTYPE _CANDLESTICKS
PLOT _PLOTTYPE _DOTS

PLOT _PLOTTYPE _FILLEDCURVES
PLOT _PLOTTYPE _FINANCEBARS
PLOT _PLOTTYPE _FSTEPS

PLOT _PLOTTYPE _HISTEPS

PLOT _PLOTTYPE _IMPULSES

PLOT _PLOTTYPE _LINES
PLOT _PLOTTYPE _LINESPOINTS

PLOT _PLOTTYPE _POINTS

PLOT _PLOTTYPE _STEPS

PLOT _PLOTTYPE _SURFACES

PLOT _PLOTTYPE VECTORS

PLOT _PLOTTYPE XERRORBARS
PLOT _PLOTTYPE XERRORLINES

The bottom of the plot.

The left side of the plot.

The top of the plot.

The right side of the plot.

All sides of the plot.

Do not fill a box.

Fill a box with a solid color.

Fill a box with a pattern.

Draw contour lines for a surface plot on the x-y plane.
Draw contour lines for a surface plot on the surface.
Use a Cartesian coordinate system for a 3D plot.
Use a cylindrical coordinate system in a 3D plot.

Use a spherical coordinate system in a 3D plot.

Flag to disable an option.

Flag to enable an option.

Display the plot on a screen.

Output the plot to afile.

Output the plot as a stdout stream.

It is a combination of th&LOT _PLOTTYPE BOXES and
PLOT _PLOTTYPE _-YERRORBARS plot types.

Draw a box centered about the given x coordinate.

A combination ofPLOT _PLOTTYPE BOXES and
PLOT _PLOTTYPE XYERRORBARS plot types.
Display box-and-whisker plots of financial or statisticatal
Use dots to mark each data point.

Fill an area bounded in a side by a curve with a solid color ttepa

Display finanacial data.

Adjacent points are connected with two line segments,
one from (x1,y1) to (x1,y2), and a second from (x1,y2)
to (x2,y2).

The point x1 is represented by a horizontal line from
((x0+x1)/2,y1) to ((x1+x2)/2,y1). Adjacent lines are
connected with a vertical line from ((x1+x2)/2,y1) to
((x1+x2)/2,y2).

Display vertical lines from the x-axis (for 2D plots) or
the x-y plane (for 3D plots) to the data points.

Data points are connected with a line.

Markers are displayed at each data point and connected
with a line.

Markers are displayed at each data point.

Adjacent points are connected with two line segments,
one from (x1,y1) to (x2,y1), and a second from (x2,y1)
to (x2,y2).

Data points are connected and smoothed

as a surface. For 3D plot only.

Display vectors.

Display dots with horizontal error bars.

Display linepoints with horizontal error lines.
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PLOT _PLOTTYPE XYERRORBARS
PLOT _PLOTTYPE _XYERRORLINES
PLOT _PLOTTYPE _YERRORBARS
PLOT _PLOTTYPE _-YERRORLINES
PLOT _SCALETYPE _LINEAR

PLOT _SCALETYPE _LOG

PLOT _TEXT _.CENTER

PLOT _TEXT _LEFT

PLOT _TEXT _RIGHT

PLOT _TICS.IN

PLOT _TICS_OUT

Display dots with horizontal and vertical error bars.
Display linepoints with horizontal and vertical error Ise
Display points with vertical error bars.

Display linepoints with vertical error lines.

Use a linear scale for a specified axis.

Use a logarithmic scale for a specified axis.
Center text at a specified point.

Left justify text at a specified point.

Right justify text at a specified point.

Draw axis tic-marks inward.

Draw axis tic-marks outward.

Functions

The following functions are implemented using tBPlot class and avaialble in both SIGL and Ch.

Function Description

fplotxy () Plot a 2D function ok in a specified range or initialize an instance of @ielot
class.

fplotxyz() Plot a 3D function ok andy in a specified range or initialize an instance of the
CPlot class.

plotxy() Plot a 2D data set or initialize an instance of @Rlot class.

plotxyf() Plot 2D data from a file or initialize an instance of G@lot class.

plotxyz() Plot a 3D data set or initialize an instance of @Rlot class.

plotxyzf() Plot 3D data from a file or initialize an instance of G@lot class.

References

T. Williams, C. Kelley, D. Denholm, D. Crawford, et alGnuplot — An Interactive plotting Program,
Version 3.7, December 3, 1998, ftp://ftp.gnuplot.vt.edu/

Copyright Notice of Gnuplot

Copyright 1986 - 1993, 1998

in supporting documentation.

distribute the complete modified source code.

provided you

Permission to modify the software is granted, but not the ri
Modificati

be distributed as patches to the released version.
distribute binaries produced by compiling modified sourc

1. distribute the corresponding source modifications fro

Thomas Williams, Colin Kelley

Permission to use, copy, and distribute this software and i ts
documentation for any purpose with or without fee is hereby
provided that the above copyright notice appear in all copi
that both that copyright notice and this permission notice

granted,
es and
appear

ght to
ons are to
Permiss ion to
es is granted,

m the

53



Chapter 4: Reference for Class CPlot

* released version in the form of a patch file along with the bi naries,
* 2. add special version identification to distinguish your version
* in addition to the base release version number,

* 3. provide your name and address as the primary contact for t he

* support of your modified version, and

* 4, retain our contact information in regard to use of the bas e

* software.

* Permission to distribute the released version of the sourc e code

* along with corresponding source modifications in the form of a patch
* file is granted with same provisions 2 through 4 for binary

* distributions.

*

* This software is provided "as is" without express or implie d warranty
*

to the extent permitted by applicable law.
I+
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CPlot;:arrow

Synopsis in Ch

#include <chplot.h>

void arrow (double x_head doubley_head ... /* double z_head double x_tail, doubley_tail, double z tail,
[char *optior] */);

Synopsis in C++

#include <chplot.h>

void arrow (double x_head double y_head double x_tail, double y_tail);

void arrow (double x_head double y_head double x_tail, doubley_tail, char *option);

void arrow (double x_head doubley_head double z_head double x_tail, double y_tail, double z_tail);

void arrow (double x_head double y_head double z.head double x_tail, double y_tail, double ztail,
char *option);

Syntax in Ch and C++

arrow (x_head y_head x_tail, y_tail)

arrow (x_head y_head x_tail, y_tail, option)

arrow (X_head y_head z_head x_tail, y_tail, z_tail)

arrow (x_head y_head z_head x_tail, y_tail, z_tail, option)

Purpose
Add an arrow to a plot.

Return Value
None.

Parameters
x_head The x coordinate of the head of the arrow.

y_head The y coordinate of the head of the arrow.

z head For 2D plots this is ignored. For 3D plots, the z coordinatéhefhead of the arrow.
x_tail For x coordinate of the tail of the arrow.

y_tail They coordinate of the tail of the arrow.

z tail For 2D plots this is ignored. For 3D plots, the z coordinatéheftail of the arrow.
option The option for the arrow.

Description
This function adds an arrow to a plot. The arrow points froatafl, y_tail, ztail) to (x_head y_head
z.head. These coordinates are specified using the same coordiystiam as the curves of the plot.

An arrow is not counted as a curve. Therefore, it does notiaffee number of legends added by
CPlot::legendlegend, num).

The optional argumeniption of string type with the following values can be used to fineettime
arrow based on the argument for set arrow command of the ghupl
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{ {nohead | head | backhead | heads}
{size <length>,<angle>{,<backangle>}}
{filled | empty | nofilled}

{front | back}
{ {linestyle | Is <line_style>}
| {linetype | It <line_type>}
{linewidth | Iw <line_width} } } }

Specifying ‘nohead' produces an arrow drawn without a headire segment. This gives you yet
another way to draw a line segment on the plot. By default,ramnahas a head at its end. Specifying
‘backhead' draws an arrow head at the start point of the ambie ‘heads’' draws arrow heads on both
ends of the line. Not all terminal types support double-enaieows.

Head size can be controlled by ‘size <length>,<angle>* or
‘size <length>,<angle>,<backangle>* , Where'<length>" defines length of each branch
of the arrow head and ‘jangle¢’ the angle (in degrees) thekemath the arrow.'<Length>'  is in x-
axis units; this can be changed by ‘first’, ‘second’, ‘grapscreen’, or ‘character' before the jlength¢;
see ‘coordinates’ for details. ‘iBackangle¢,’ only takdeafwhen ‘filled’ or ‘empty’ is also used. Then,
‘<backangle>* is the angle (in degrees) the back branches make with they éimahe same direction
as‘<angle>* ). The *fig' terminal has a restricted backangle function.supports three different an-
gles. There are two thresholds: Below 70 degrees, the aread bets an indented back angle. Above 110
degrees, the arrow head has an acute back angle. Betweerthesholds, the back line is straight.

Specifying ‘filled’ produces filled arrow heads (if heads ased). Filling is supported on filled-polygon
capable terminals, otherwise the arrow heads are closetbbiitied. The same result (closed but not filled
arrow head) is reached by specifying ‘empty".

If ‘front’ is given, the arrow is written on top of the graphedta. If ‘back’ is given (the default), the
arrow is written underneath the graphed data. Using ‘franit' prevent an arrow from being obscured by
dense data.

The ‘linetype’ is followed by an integer index representifig line type for drawing. The line type
varies depending on the terminal type used @Béot::outputType). Typically, changing the line type will
change the color of the line or make it dashed or dotted. Athteals support at least six different line types.
The ‘linewidth’ is followed by a scaling factor for the lineidth. The line width is ‘linewidth* multiplied
by the default width. Typically the default width is one gixe

Example 1
Compare with output for examples @Plot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
x[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360);
ylil = sin(x[i]*M_P1/180);

}

plot.arrow(185, 0.02, 225, 0.1);
plot.text("test text", PLOT_TEXT_LEFT, 225, 0.1);
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plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;

}
Output
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Example 2

Compare with the output for examples@lot::data3D() andCPlot::data3DSurface).

#include <math.h>
#include <chplot.h>

#define NUMX 20

#define NUMY 30

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
int ij;
class CPlot plot;

for(i=0; i<NUMX; i++) {

X[i]= -3 + i*6.0/(NUMX-1); // linspace(x, -3, 3);
}
for(i=0; i<KNUMY; i++) {

ylil= -4 + i*8.0/(NUMY-1); /I linspace(y, -4, 4);
}
for(i=0; i<NUMX; i++) {

for(j=0; j<NUMY; j++) {

Z[NUMY*i+] = 3*(L-x[i])*(L-x[i])*exp(-(x[I*x[)-(y
- 10*(x[1)/5 - X[i]*x[i]*x[i]-pow(y[i],5))*exp(-X[i]*x

- 1/3*exp(-(X[i]1+1)*(X[i]1+1)-y[T*YIiD);
}

plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.arrow(0, 2, 8, 2, 3, 12);
plot.text("peak”, PLOT_TEXT_LEFT, 2.1, 3.15, 12.6);

plot.plotting();
return O;
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Output
8
6
8 4
6 2
4 0
z 2 -2
0
2 -4
4 -6
6 -8
-8
Example 3
#include <math.h>
#include <chplot.h>
int main() {
double x[12], y[12];
char option[64];
int i;
class CPlot plot;
int point_type = 0;
for (i=0; i<12; i++) {
X[i] = (5+sin(150**M_PI1/180))*cos(30**M_P1/180);
yli] = (5+sin(150**M_P1/180))*sin(30**M_P1/180);
sprintf(option, "linetype 1 linewidth %d", i+1);
plot.arrow(x[i], y[i], 0, 0, 0, 0, option);
}
plot.axisRange(PLOT_AXIS_XY, -6.0, 6.0, 1); /* one point ¢ annot do autorange */
plot.point(x[0], y[0], 0); /* CPlot::arrow() itself is not a data set */

plot.plotType(PLOT_PLOTTYPE_POINTS, 0);
plot.sizeRatio(-1);

plot.plotting();
return O;

}

Output
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Example 4
See an example on page 179 &Rlot:plotType() on howoption is used in comparison with the plot type
PLOT _PLOTTYPE VECTORS.

See Also
CPlot::circle(), CPlot::data2X), CPlot::outputType(), CPlot::plotType(), CPlot::point(),
CPlot::polygon(), CPlot::rectanglg).

CPlot;:autoScale

Synopsis
#include <chplot.h>
void autoScaldint axis int flag);

Purpose
Set autoscaling of axes on or off.

Return Value
None.

Parameters
axis The axis to be set. Valid values are:

PLOT _AXIS_X Select the x axis only.

PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Select the x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.
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flag Enable or disable auto scaling.

PLOT _ON The option is enabled.
PLOT _OFF The option is disabled.

Description
Autoscaling of the axes can BLOT _ON or PLOT _OFF. Default isPLOT _ON. If autoscaling for an axis
is disabled, an axis range of [-10:10] is used.

Example
Compare with the output for examples@®Plot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;

for (i=0; i<NUM; i++) {
x[i] = 0+i*360.0/(NUM-1); /I linspace(x, O, 360);
y[i] = sin(x[i]*M_P1/180);

}
plot.autoScale(PLOT_AXIS_Y, PLOT_OFF);
plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;

}
Output
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CPlot;:axis
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Synopsis
#include <chplot.h>
void axis(int axis, int flag);

Purpose
Enable or disable drawing of x-y axis on 2D plots.

Return Value
None.

Parameters
axis Theaxisparameter can take one of the following values:

PLOT _AXIS_X Select the x axis only.
PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.
PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS _XY Select the x and y axes.

flag This parameter can be set to:

PLOT _ON Enable drawing of the specified axis.
PLOT _OFF Disable drawing of the specified axis.

Description
Enable or disable the drawing of the x-y axes on 2D plots. Bsude the x and y axes are drawn.

Example
Compare with the output for the example@®lot::axisRang€).

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
double x[NUM], y[NUM];
int i;
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180); // Y-axis data

plot.axisRange(PLOT_AXIS_X, -30, 390);
plot.ticsRange(PLOT_AXIS_X, 30, -30, 390);
plot.axisRange(PLOT_AXIS_Y, -1, 1);
plot.ticsRange(PLOT_AXIS_Y, .25, -1, 1);
plot.axis(PLOT_AXIS_X, PLOT_OFF);
plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;
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Output
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CPlot::axisRange

Synopsis in Ch
#include <chplot.h>
void axisRangédint axis double minimum double maximum... /* [doubleincr] */);

Synopsis in C++

#include <chplot.h>

void axisRang€int axis double minimum double maximunj;

void axisRang€int axis double minimum double maximumdoubleincr);

Syntax in Ch and C++
axisRangdaxis minimum maximum
axisRangdaxis, minimum maximumincr)

Purpose
Specify the range for an axis.

Return Value
None.

Parameters
axis Theaxisparameter can take one of the following values:

PLOT _AXIS_X Select the x axis only.
PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.
PLOT _AXIS_Y2 Select the y2 axis only.
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PLOT _AXIS_Z Select the z axis only.
PLOT _AXIS _XY Select the x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

minimum The axis minimum.
maximumThe axis maximum.

incr The increment between tic marks. By default or wlmr is 0, the increment between tic marks is
calculated internally.

Description
The range for an axis can be explicitly specified with thisclion. Autoscaling for the specified axis is
disabled and any previously specified labeled tic-marksaeeridden. If the axis is logarithmic specified
by the member functioscaleTyp€), the increment will be used as a multiplicative factor.

Note that

plot.axisRange(axis, min, max, incr);
is obsolete. Use

plot.axisRange(axis, min, max);
plot.ticsRange(axis, incr);

or
plot.ticsRange(axis, incr, start);
plot.ticsRange(axis, incr, start, end);
Example 1

Compare with the output for the examplegdRlot::axis() andCPlot::grid ().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); /I linspace(x, 0, 360)
ylil] = sin(x[i]*M_PI/180); // Y-axis data

}

plot.axisRange(PLOT_AXIS_X, -30, 390);
plot.ticsRange(PLOT_AXIS_X, 30);
plot.axisRange(PLOT_AXIS_Y, -2, 2);
plot.ticsRange(PLOT_AXIS_Y, 0.25);
plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;

}

Output
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Example 2

CPlot:;:axisRange

3D mesh plot without vertical lines at the corners. Compatik thie output for examples i@Plot::data3DX)

andCPlot::data3DSurfacd).

#include <chplot.h>
#include <math.h>

#define NUMX 30
#define NUMY 30

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
double r;
int i, j;
class CPlot plot;

for(i=0; i<KNUMX; i++) {
X[i]= -10 + i*20.0/(NUMX-1); // linspace(x, -10, 10);
}
for(i=0; i<KNUMY; i++) {
yli]= -10 + i*20.0/(NUMY-1); // linspace(y, -10, 10);
}
for(i=0; i<KNUMX; i++) {
for(j=0; j<NUMY; j++) {
r= sart(x[x[i+y[il*y0D;
Z[NUMY?*i+j] = sin(r)/r;
}

}

plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.axisRange(PLOT_AXIS_XY, -12, 12, 5);
plot.title("3D Mesh Without Vertical lines at Corners");

plot.plotting();
return O;

}

Output
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3D Mesh Without Vertical lines at Corners

0.8
1r 0.6
os |
z 04 0.2
02 F 0
0 -0.2
-0.2 -0.4
0.4 -

Example 3
X axis range is reversed.

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUMJ;
class CPlot plot;

for(i=0; i<NUM; i++) {
x[i]= -360 + i*390.0/(NUM-1); // linspace(x, -360, 30)
yli] = sin(x[(]*M_P1/180); // Y-axis data

plot.axisRange(PLOT_AXIS_X, 50, -400);
plot.ticsRange(PLOT_AXIS_X, -30);
plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;

}

Output
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See Also
CPlot::ticsRangd), CPlot::autoScal€), CPlot::ticsLabel().

CPlot::axes

Synopsis in Ch
#include <chplot.h>
void axegint num string_t axes;

Synopsis in C++
#include <chplot.h>
void axegint num char * axeg;

Syntax
axegnum axeg

Purpose
Specify the axes for a data set.

Return Value
None.

Parameters
num The data set the axes are specified.

axes The axes for the specified data set.

Description
A CPlot class lets you use each of the four borders — x (bottom), X®,(to(left) and y2 (right) — as

an independent axis. Tlaxeg) function lets you choose which pair of axes a given set td dpecified in
numis plotted against.
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There are four possible sets of axes available. The arguaxest is used to select the axes for which a
particular line should be scaled. The stribdyl" refers to the axes on the bottom and 1&k2y2" to
those on the top and rightxly2" to those on the bottom and right; atx®y1" to those on the top and
left.

Other options such as labels and ranges can be specifiedno¢imeber functions by selecting a proper
axis with one of following macros.

PLOT _AXIS _X Select the x axis only.
PLOT _AXIS X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.
PLOT _AXIS Y2 Select the y2 axis only.
PLOT _AXIS _Z Select the z axis only.
PLOT _AXIS _XY Select the x and y axes.

PLOT _AXIS _XYZ Select the x, y, and z axes.

Example 1

#include <chplot.h>
#include <math.h>

double funcl(double x) {
return sin(x);

}

double func2(double x) {
return Xx*x;

}

int main() {
class CPlot plot;
double x0= -6.28, xf = 6.24;
int num = 100;

plot.title("sin(x) and x*x");
plot.label(PLOT_AXIS_X, "x (radians)");
plot.label(PLOT_AXIS_Y, "sin(x)");
plot.label(PLOT_AXIS_Y2, "x*x");
plot.axisRange(PLOT_AXIS_X, x0, xf);
plot.ticsMirror(PLOT_AXIS_X, PLOT_ON);
plot.axisRange(PLOT_AXIS_X2, x0, xf);
plot.ticsRange(PLOT_AXIS_Y, 0.5);
plot.border(PLOT_BORDER_ALL, PLOT_ON);
plot.ticsMirror(PLOT_AXIS_Y2, PLOT_ON);
plot.ticsDirection(PLOT_TICS_OUT);
plot.tics(PLOT_AXIS_Y2, PLOT_ON);
plot.ticsRange(PLOT_AXIS_Y2, 5);
plot.grid(PLOT_ON, "x y y2");
plot.func2D(x0, xf, num, funcl);
plot.legend("sin(x)", 0);

plot.func2D(x0, xf, num, func2);
plot.legend("x*x", 1);

plot.axes(1, "x2y2");
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plot.plotting();
}
Output
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Example 2

See an example on page 183 for plot tyyleOT _PLOTTYPE _FINANCEBARS in CPlot:plotType(). In
that example, the y2 axis is used to display different data.

See Also
CPlot::legend), CPlot::axisRang€).

CPlot::barSize

Synopsis
#include <chplot.h>
void barSizgdouble sizé;

Syntax
barSize(size

Purpose
Set the size of error bars.

Return Value
None.

Parameters
size The size of error bars. The value feize is in the range [0, 1.0].

Description
This  function specifies the size of of error bars for a plot etyp of
PLOT _PLOTTYPE XERRORBARS, PLOT _PLOTTYPE XYERRORBARS, and
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PLOT _PLOTTYPE _YERRORBARS. specified by member functioGPlot::plotType(). The value for
size isinthe range [0, 1.0]. The value 0 is for no error bar. Thei@dl.O is for the largest error bar.
Example

See an example on pagell83 for the plot tyh©T _PLOTTYPE XYERRORBARS in CPlot::plotType().

See Also
CPlot::boxWidth (), CPlot::plotType().

CPlot::border()

Synopsis
#include <chplot.h>
void border(int location, int flag);

Purpose
Enable or disable display of a bounding box around the plot.

Return Value
None.

Parameter
location The location of the effected border segment.

PLOT _BORDER_BOTTOM The bottom of the plot.
PLOT _BORDER_LEFT The left side of the plot.
PLOT _BORDER_TOP The top of the plot.

PLOT _BORDER_RIGHT The right side of the plot.
PLOT _BORDER_ALL All sides of the plot.

flag Enable or disable display of a box around the boundary orltite p

PLOT _ON Enable drawing of the box.
PLOT _OFF Disable drawing of the box.

Description
This function turns the display of a border around the plobonoff. By default, the border is drawn on the
left and bottom sides for 2D plots, and on all sides for 3Dslot

Example 1
Compare with the example output@Plot::ticsMirror ().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;
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for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[(]*M_P1/180); // Y-axis data
}
plot.data2DCurve(x, y, NUM);
plot.border(PLOT_BORDER_ALL, PLOT_ON);
plot.plotting();
return O;

}
Output
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Example 2
Compare with the example output@Plot::polarPlot().

#include <math.h>
#include <chplot.h>

#define NUM 360

int main() {
int i;
double theta[NUM], r[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
thetafi]l= 0 + *M_PI/(NUM-1); // linspace(theta, 0, M_PI);
rli] = sin(5*thetali]); // Y-axis data.

}

plot.polarPlot(PLOT_ANGLE_RAD);
plot.data2DCurve(theta, r, NUM);
plot.label(PLOT_AXIS_XY, NULL);
plot.sizeRatio(1);
plot.border(PLOT_BORDER_ALL, PLOT_OFF);
plot.tics(PLOT_AXIS_XY, PLOT_OFF);
plot.axis(PLOT_AXIS_XY, PLOT_OFF);

plot.plotting();
return O;

}

Output
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CPlot::borderOffsets

Synopsis
#include <chplot.h>
void borderOffsets(double left, double right, double top, double bottorn);

Purpose
Specify the size of offsets around the data points of a 2Dipltite same units as the plot axis.

Return Value
None.

Parameters

left The offset on the left side of the plot.
right The offset on the right side of the plot.
top The offset on the top of the plot.

bottom The offset on the bottom of the plot.

Description

For 2D plots, this function specifies the size of offsets atbthe data points of an autoscaled plot. This
function can be used to create empty space around the datéefféndright arguments are specified in the
units of the x-axis. Théop andbottomarguments are specified in the units of the y-axis.

Example
Compare with the output for examples@®Plot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {

71



Chapter 4: Reference for Class CPlot

int i
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {

X[i]= 0 + i*360.0/((NUM-1); /I linspace(x, 0, 360)

ylil = sin(x[i]*M_PI/180); // Y-axis data
}
plot.data2DCurve(x, y, NUM);
plot.borderOffsets(30, 30, .5, .25);

plot.plotting();
return O;
}
Output
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See Also

CPlot::autoScald), CPlot::axisRangg), CPlot::ticsLabel(), CPlot::margins().

CPlot::boxBorder

CPlot::boxBorder

Synopsis in Ch
#include <chplot.h>
void boxBorder(int num ... /* [int linetypq */);

Synopsis in C++

#include <chplot.h>

void boxBorder(int nuny;

void boxBorder(int num int linetypé;

Syntax in Ch and C++
boxBorder(num
boxBorder(num linetypg
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Purpose
Enable or disable drawing of a border for a plot of box type.

Return Value
None.

Parameters

num The data set of plot type of box or filled curve to be boundedhaiborder. Ifnumis -1, the border
handling will be applied to all boxes and filled curves for ftet.

linetype Thelinetype parameter specifies the line type used to draw bounding. lines

Description

This function specifies how borders for boxes and filled csirvall handled for a plot type of
PLOT _PLOTTYPE BOXES, PLOT _PLOTTYPE BOXERRORBARS,

PLOT _PLOTTYPE BOXXYERRORBARS, PLOT _PLOTTYPE CANDLESTICKS, and

PLOT _PLOTTYPE _FILLEDCURVES specified by member functio@Plot::plotType(). By default, the
box or filled curve is bounded by a solid line of the currengltgpe. If the line type is not specified by the
function call ofboxBorder(num), no bounding lines are drawn.

Example
See an example on pagd 74 @Plot:boxFill ().

See Also
CPlot::boxFill (), CPlot::boxWidth (), CPlot::plotType().

CPlot::boxFill

Synopsis in Ch
#include <chplot.h>
void boxFill(int num int style ... /* [double density, int patternnunp*/);

Synopsis in C++

#include <chplot.h>

void boxFill (int num int style);

void boxFill (int num int style double density;
void boxFill(int num int style int patternnuny;

Syntax in Ch and C++

boxFill(num PLOT_BOXFILLEMPTY)

boxFill (hum PLOT_BOXFILL SOLID)

boxFill(num PLOT_BOXFILL.SOLID, density )
boxFill(hnum, PLOTBOXFILL PATTERN
boxFill(num, PLOTBOXFILL PATTERN, patternnum

Purpose
Fill a box or filled curve with a solid color or pattern.

73



Chapter 4: Reference for Class CPlot CPlot::boxFill

Return Value
None.

Parameters
num The data set of plot type of box or filled curve to be fillednifmis -1, the fill style will be applied to
all boxes and filled curves for the plot.

style Thestyle parameter can take one of the following values:

PLOT BOXFILL _EMPTY Do not fill the box. The default is to have an empty box.
PLOT BOXFILL _SOLID Fill the boxes or filled curves with a solid color.
PLOT BOXFILL _PATTERN Fil the boxes or filled curves with a pattern.
density The density of solid color in the range of [0, 1.0]. If the valfiordensity is 0.0, the box is empty.

If it is 1.0, the inner area is of the same color as the curiesttype. If nodensity parameter is
given, it defaults to 1.0.

patternnum The parament@atternnum  option causes filling to be done with a fill pattern supplied by
the terminal driver. The kind and number of available filltpats depend on the terminal driver. If
multiple datasets using filled boxes are plotted, the pattgcles through all available pattern types,
starting frompatternnum , much as the line type cycles for multiple line plots. Theilalde
patterns in Windows are shown below.

pattern fill
o1 23 4 5 6 7 8 9

Description

This function specifies how boxes and filled curves are filléith & solid color or pattern. The fill style
can be applied to plot types fLOT _PLOTTYPE BOXES, PLOT PLOTTYPE BOXERRORBARS,
PLOT _PLOTTYPE BOXXYERRORBARS, PLOT _PLOTTYPE CANDLESTICKS, and
PLOT _PLOTTYPE _FILLEDCURVES specified by member functio@PIlot::plotType().

Example

In this example, each box has width of 30 specified@Blot::boxWidth(). The first box is by default
empty. The second box is filled with a solid color. The thire amfilled with a solid color of density 0.25.
The border of this box uses the line type for the first box dmetby CPlot::boxBorder(). The fourth box

is filled with a pattern. The border of this box is empty. Tharfboxes are repeated twice by a outer loop
with index j.

#include <math.h>
#include <chplot.h>

#define N 4
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#define M 2
#define NUM 4

int sign(double x) {

if(x>0)
return 1,;
else if (x <0)
return -1;
else
return O;
}
int main() {
int i, j, k, linetype, linewidth, patternnum=1;
double x[NUM], y[NUM];
class CPlot plot;
double begin;
begin = 0.01;
for(j=0; j< M; j++) {
for(i=0; i<N; i++) {
for(k=0; k<NUM; k++) {
/I lindata(begin, begin+180-0.01, x);
x[k] = begin + k *(180-0.01)/(NUM-1);
y[k] = sin(x[k]*M_P1/180);
} y[k] += sign(y[k])*1;
plot.data2DCurve(x, y, NUM);
linetype = i+1;
linewidth = 2;
plot.plotType(PLOT_PLOTTYPE_BOXES, i+j*N, linetype, li
plot.boxWidth(30);
if(i==1)
plot.boxFill(i+j*N, PLOT_BOXFILL_SOLID);
else if(i==2) {
plot.boxFill(i+j*N, PLOT_BOXFILL_SOLID, 0.25);
plot.boxBorder(i+j*N, 1);
}
else if(i==3) {
plot.boxBorder(i+j*N);
plot.boxFill(i+j*N, PLOT_BOXFILL_PATTERN, patternnum)
}
begin += 180;
}
}
plot.axisRange(PLOT_AXIS_X, -60, N*M*180+60);
plot.ticsRange(PLOT_AXIS_X, 180, 0, N*M*180);
plot.axisRange(PLOT_AXIS_Y, -2.5, 2.5);
plot.plotting();
return O;
}
Output
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1 1 1 1 1 1 1 1
0 180 360 540 720 900 1080 1260 1440
X

See Also
CPlot::boxBorder(), CPlot::boxWidth (), CPlot::plotType().

CPlot::boxWidth

Synopsis
#include <chplot.h>
void boxWidth (double width);

Syntax
boxWidth (width)

Purpose
Set the width for a box.

Return Value
None.

Parameters
width The width of boxes to be drawon.

Description
This function specifies the width of boxes for a plot type of
PLOT _PLOTTYPE BOXES, PLOT _PLOTTYPE BOXERRORBARS,

PLOT _PLOTTYPE BOXXYERRORBARS, andPLOT _PLOTTYPE _CANDLESTICKS specified by
member functiorCPlot::plotType().

By default, adjacent boxes are extended in width until tleeich each other. A different default width
may be specified using the this member function.
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The parametewidth for the boxwidth is interpreted as being a number of uniteglthe current x
axis. If the x axis is a log-scale then the value of boxwidtalisolute only at x=1; this physical width is
maintained everywhere along the axis (i.e. the boxes do extrbe narrower the value of x increases). If
the range spanned by a log scale x axis is far from x=1, someriexpntation may be required to find a
useful value of boxwidth.

The default is superseded by explicit width informatioretakrom an extra data column for a plot type of
PLOT _PLOTTYPE BOXES, PLOT _PLOTTYPE BOXERRORBARS, or
PLOT PLOTTYPE BOXXYERRORBARS, In a four-column data set, the fourth column will be in-
terpreted as the box width unless tiwdth is set to -2.0, in which case the width will be calculated
automatically.

To set the box width to automatic for four-column data, use

plot.boxwidth(-2);

The same effect can be achieved with the optionsifig keyword for member functiofPlot::dataFile()
as follows.

plot.dataFile(datafile, "using 1:2:3:4:(-2)");
To set the box width to an absolute value of 30, use
plot.boxWidth(2);
Example

See an example on pagd 74 @Plot:boxFill ().

See Also
CPlot::boxBorder(), CPlot::boxFill (), CPlot::plotType().

CPlot::.changeViewAngle

Synopsis
#include <chplot.h>
void changeViewAnglédouble x_rot, double zrot);

Purpose
Change the viewpoint for a 3D plot.

Return Value
None.

Parameters
x_rot The angle of rotation for the plot (in degrees) along an agitzbntal axis of the screen.

zrot The angle of rotation for the plot (in degrees) along an agrpendicular to the screen.

Description
This function provides rotation of a 3D plot.rot andzrot are bounded by the range [0:180] and the range
[0:360] respectively. By default, 3D plots are displayedhwirot = 60° andz rot = 30°.

Example
Compare with the output for examples@®Plot::data3D() andCPlot::data3DSurface).
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#include <math.h>
#include <chplot.h>

#define NUMX 20

#define NUMY 20

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMY];
int i, j;
class CPlot plot;

for(i=0; i<NUMX; i++) {

X[i]= -2 + i*4.0/((NUMX-1); // linspace(x, -2, 2);
}
for(i=0; i<KNUMY; i++) {

ylil= -2 + i*4.0/(NUMY-1); /I linspace(y, -2, 2);
}
for (i=0; i<KNUMX; i++) {

for(j=0; j<NUMY; j++) {

Z[PNUMY+j] = X[iT*exp(-x[iI*x[il-y[I*y[i]);

}
}
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.changeViewAngle(45, 15);

plot.plotting();
return O;
}
Output
0.5
0.4
0.3
0.2
0.1
0
03 o3
8:3 03
z 0.1 -0.4
0.? -0.5
0.2
0.3
0.4
0.5
y
Example

#include <chplot.h>
#include <math.h>

#define NUMX 20

#define NUMY 20

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMY];
int datasethum =0, i, j;
int line_type = 1, line_width = 1;
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class CPlot plot;

for(i=0; i<NUMX; i++) {

X[i]= -2 + i*4.0/(NUMX-1); // linspace(x, -2, 2);
}
for(i=0; i<KNUMY; i++) {

ylil= -2 + i*4.0/(NUMY-1); // linspace(y, -2, 2);
}
for (i=0; i<KNUMX; i++) {

for(j=0; j<NUMY; j++) {

Z[PNUMY+] = X[iT*exp(-x[I*x[il-y[I*y[i);

}
}
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.changeViewAngle(0,0);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width);
plot.contourMode(PLOT_CONTOUR_BASE);
plot.showMesh(PLOT_OFF);
plot.title("Contour plot");

plot.plotting();

return O;
}
Output

Contour plot
z 0.. 1 1 1 1 1
-2 1.5 1 -0.5 0 0.5 1.5
X

See Also

CPlot::data30DX), CPlot::data3DCurve(), CPlot::data3DSurfacd).

15

0.5

-0.5

-15

CPlot::circle

CPlot::circle

Synopsis

#include <chplot.h>

int circle (double x_center double y_center doubler);

Purpose
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Add a circle to a 2D plot.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
x_center The x coordinate of the center of the circle.

y_center The y coordinate of the center of the circle.
r The radius of the circle.

Description

This function adds a circle to a 2D plot. It is a conveniencecfion for creation of geometric primi-
tives. A circle added with this function is counted as a daafer later calls toCPlot::legend) and
CPlot::plotType(). For rectangular plotss andy are the coordinates of the center of the circle ansl
the radius of the circle, all specified in units of the x and gsor polar plots, the location of the center of

the circle is specified in polar coordinates wheie § andy is r.
Example 1

#include <chplot.h>

int main() {
double x_center = 2.5, y center = 1.0, r = 3;
class CPlot plot;
plot.circle(x_center, y_center, r);
plot.sizeRatio(-1);

plot.axisRange(PLOT_AXIS_Y, -2.5, 4.5, 1.0);

plot.plotting();
return O;

}
Output

45

25
15

0.5 |

-0.5 -

15 F e

25 I I I I I )

Example 2
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#include <chplot.h>
#include <math.h>

int main() {
double x_center = M_PI/3, y_center = 2.0, r = 1.5;
class CPlot plot;

plot.polarPlot(PLOT_ANGLE_RAD); /* Polar coordinate sys tem */
plot.circle(x_center, y_center, r);

plot.plotType(PLOT_PLOTTYPE_LINES, 0);

plot.lineType(0, 3, 4);

plot.sizeRatio(-1);

plot.axisRange(PLOT_AXIS_X, -1, 3, 0.5);

plot.axisRange(PLOT_AXIS_Y, 0, 4, 0.5);

plot.plotting();
return O;

}
Output

35 |

25 |

15

See Also
CPlot::data2D(), CPlot::data2DCurve(), CPlot::line(), CPlot::outputType(), CPlot::plotType(),
CPlot::point(), CPlot::polygon(), CPlot::rectangle().

CPlot::colorBox
Synopsis

#include <chplot.h>
void colorBox(int flag);

Purpose
Enable or disable the drawing of a color box for a 3D surface. pl

Return Value
None.
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Parameter
flag This parameter can be set to:

PLOT _ON Enable the color box.
PLOT _OFF Disable the color box.

Description

Enable or disable the drawing of a color box, which contalres dolor scheme, i.e. the gradient of the
smooth color with the maximum and minimum values of the cplalette. This is applicable only for 3D
surface plots. By default, the color box is drawn.

Example 1
Compare with the output for the exampleG@®lot::data3DX).

#include <chplot.h>
#include <math.h>

#define NUMX 30
#define NUMY 30

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
double ;
int i, j;
class CPlot plot;

for(i=0; i<NUMX; i++) {

X[i]= -10 + i*20.0/(NUMX-1); // linspace(x, -10, 10);
}
for(i=0; i<KNUMY; i++) {

ylil= -10 + i*20.0/(NUMY-1); // linspace(y, -10, 10);
}

for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
ro= sqrt(x[Px[il+y[I*y[;
Z[NUMY*i+j] = sin(r)/r;

}

plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.colorBox(PLOT_OFF);

plot.plotting();
}

Output
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See Also
CPlot::data3DX), CPlot::data3DCurve(), CPlot::data3DSurfacd), CPlot::contourMode(),
CPlot::plotType().

CPlot::contourLabel

Synopsis
#include <chplot.h>
void contourLabel(int flag);

Purpose
Set display of contour line elevation labels for 3D plots omwfb.

Return Value
None.

Parameter
flag Enable or disable drawing of contour line labels.
PLOT _ON Enable contour labels.
PLOT _OFF Disable contour labels.
Description

Enable or disable contour line labels for 3D surface plabels appear with the plot legend. By default,
labels for contours are not displayed.

Example 1
Compare with the output for examples@ilot::data3D(), CPlot::data3DSurfacd). CPlot::contourLevely),
andCPlot::showMesk).

#include <math.h>
#include <chplot.h>

#define NUMX 20
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#define NUMY 30

int main() {
double X[NUMX], y[NUMY], z[NUMX*NUMYT;
int datasethum =0, i, j;
int line_type = 1, line_width = 1;
class CPlot plot;

for(i=0; i<KNUMX; i++) {
X[i]= -3 + i*6.0/(NUMX-1); // linspace(x, -3, 3);
}
for(i=0; i<KNUMY; i++) {
yli]= -4 + i*8.0/(NUMY-1); // linspace(y, -4, 4);
}
for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
Z[NUMY™i+]] = 3*(1-x[i])*(1-x[i])*exp(-(x[i]*x[i])-(y [1+1)*(y[il+1))
- 10%(X[I/5 - X[T*X[iT*x[i]-pow(y[j],5))*exp(-X[i]*x [-y0T*y(iD
| - 1/3*exp(-(X[iT+1)*(x[i1+1)-y[iI*y[iD;
}
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width);
plot.contourLabel(PLOT_ON);
plot.contourMode(PLOT_CONTOUR_BASE);
plot.plotting();
return O;

}
Output

hoo

Vi
v

S ADONDSO®

ddbNvonsow®
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Example 2

#include <math.h>
#include <chplot.h>

#define NUMX 30
#define NUMY 30
int main() {

84



Chapter 4: Reference for Class CPlot

double X[NUMX], y[NUMY], z[NUMX*NUMY];

double r;

int datasetnum =0, i, j;

int line_type = 1, line_width = 1;

class CPlot plot;

for(i=0; i<KNUMX; i++) {

X[i]= -10 + i*20.0/(NUMX-1); // linspace(x, -10, 10);

}

for(i=0; i<KNUMY; i++) {

ylil= -10 + *20.0/(NUMY-1); // linspace(y, -10, 10);

}

for(i=0; i<KNUMX; i++) {

for(j=0; j<NUMY; j++) {
r = sart(x[Px[il+y[l*y[lD;
Z[NUMY*i+j] = sin(r)/r;

}
}

plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width);
plot.contourLabel(PLOT_ON);
plot.contourMode(PLOT_CONTOUR_BASE);
plot.colorBox(PLOT_OFF);

plot.plotting();
return O;

}
Output

See Also
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CPlot::contourLevels

CPlot::data3DX), CPlot::contourLevely), CPlot::contourMode(), CPlot::legend), CPlot::showMesK).

CPlot::contourLevels

Synopsis in Ch
#include <chplot.h>
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void contourLevelgdouble levelg:], ... /* [int n] */);

Synopsis in C++
#include <chplot.h>
void contourLevelgdouble leveld], int n);

Syntax in Ch
contourLevelgleve)
contourLevelglevel n)

Syntax in C++
contourLevelglevel n)

Purpose
Set contour levels for 3D plot to be displayed at specifictiocs.

Return Value
None.

Parameter
levels An array of z-axis levels for contours to be drawn.

n The number of elements of arrégvels

Description
This function allows contour levels for 3D grid data to beptliyyed at any desired z-axis position. The
contour levels are stored in an array where the lowest coitan the first array element.

Example 1
Compare with the output from the exampleGlot::contourLabel().

#include <math.h>
#include <chplot.h>

#define NUMX 20
#define NUMY 30
#define NUMLV 10
int main() {
double x[NUMX], y[NUMY], zZ[NUMX*NUMYT;
double levels[NUMLV];
int datasetnum =0, i, j;
int line_type = 1, line_width = 1;
class CPlot plot;

for(i=0; i<KNUMLV; i++) {
levels[i]= -6 + i*12.0/(NUMLV-1); // linspace(levels, -6, 6);
}
for(i=0; i<NUMX; i++) {
X[i]= -3 + i*6.0/(NUMX-1); // linspace(x, -3, 3);
}
for(i=0; i<KNUMY; i++) {
yli]= -4 + i*8.0/(NUMY-1); // linspace(y, -4, 4);
}
for(i=0; i<NUMX; i++) {
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for(j=0; j<NUMY; j++) {
Z[NUMY*i+]] = 3*(1-x[i])*(1-x[i])*exp(-(x[i]*x[i])-(y [1+1)*(y[il+1))
- 10*(x[Il/5 - X[iT*X[i*x[i]-pow(y([j],5))*exp(-X[i]x [-y0T*y0D
} - 1/3*exp(-(X[iT+1)*(x[i1+1)-y[iI*y[iD);
}
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width);
plot.contourLabel(PLOT_ON);
plot.contourMode(PLOT_CONTOUR_BASE);
plot.contourLevels(levels, NUMLV);
plot.colorBox(PLOT_OFF);

plot.plotting();
return O;
}
Output
6 ——
4.67
3.33
2
0.667
AN -0.667
N\ -2
-3.33
8 -4.67 ——
6 6 ——
4
z 2
0 =
2+
4
6 |
-8
4
-3
34
Example 2

#include <math.h>
#include <chplot.h>

#define NUMX 30
#define NUMY 30
#define NUMLV 6

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
double levels[NUMLV];
double ;
int datasetnum =0, i, j;
int line_type = 1, line_width = 1;
class CPlot plot;

for(i=0; i<NUMX; i++) {

X[i]= -10 + i*20.0/(NUMX-1); // linspace(x, -10, 10);
}
for(i=0; i<NUMY; i++) {
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yli]= -10 + i*20.0/(NUMY-1); // linspace(y, -10, 10);
}
for(i=0; i<KNUMLV; i++) {

levels[i]= -0.2 + i*1.0/(NUMLV-1); /I linspace(levels, -0
}
for(i=0; i<NUMX; i++) {

for(j=0; j<NUMY; j++) {

r= sart(x[*x[i+y[il*ylD;
Z[NUMY?*i+j] = sin(r)/r;

}
}
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width);
plot.contourLabel(PLOT_ON);
plot.contourMode(PLOT_CONTOUR_BASE);
plot.contourLevels(levels, NUMLV);
plot.colorBox(PLOT_OFF);
plot.plotting();
return O;

}
Output

0.8
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See Also

CPlot::contourMode

2, 0.8);

CPlot::data3DX), CPlot::data3DCurve(), CPlot::data3DSurfacd), CPlot::contourLabel(),

CPlot::contourMode(), CPlot::showMesH).

CPlot::contourMode
Synopsis

#include <chplot.h>

void contourMode(int mode;

Purpose
Selects options for the drawing of contour lines in 3D plots.
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Return Value
None.

Parameter
mode The following contour modes are available and can be comhiséng the logical or|() operator:

PLOT _CONTOUR_BASE Contour lines drawn on the xy plane.
PLOT _CONTOUR_SURFACE Contour lines drawn on the surface of the plot.

Description
This option is available for display of 3D grid data.

For the plot type oPLOT.PLOTTYPELINES, the positions of the contour levels are determined inter-
nally unless explicitly set usinGPlot::contourLevelq). ThePLOT _.CONTOUR_SURFACE option does
not work with hidden line removal. The hidden lines are regtbisy default. It can be disabled by member
function CPlot::removeHiddenLing().

For the plot type oPLOT.PLOTTYPESURFACEShe contour mode d&?LOT _CONTOUR _SURFACE
will add a projected map on the xy plane. the contour modelddT _CONTOUR_SURFACE will have a
projected map on the xy plane only.

Example

#include <chplot.h>
#include <math.h>

#define NUMX 16
#define NUMY 16

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
double r;
int i, j, line_type = 1, line_width = 1;

class CPlot subplot, *spl;

for(i=0; i<NUMX; i++) {

X[i]= -10 + i*20.0/(NUMX-1); // linspace(x, -10, 10);
}
for(i=0; i<KNUMY; i++) {

ylil= -10 + i*20.0/(NUMY-1); // linspace(y, -10, 10);
}

for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
ro= sqrt(x[Px[il+y[I*y[;
Z[NUMY*i+j] = sin(r)/r;
}

}

subplot.subplot(2,3);

spl = subplot.getSubplot(0,0);
spl->data3DSurface(x, y, z, NUMX, NUMY);
spl->plotType(PLOT_PLOTTYPE_LINES, 0);
spl->lineType(0, line_type, line_width);
spl->contourMode(PLOT_CONTOUR_BASE);
spl->removeHiddenLine(PLOT_OFF);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);
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spl->title("PLOT_CONTOUR_BASE");

spl = subplot.getSubplot(0,1);
spl->data3DSurface(x, y, z, NUMX, NUMY);
spl->plotType(PLOT_PLOTTYPE_LINES, 0);
spl->lineType(0, line_type, line_width);
spl->contourMode(PLOT_CONTOUR_SURFACE);
spl->removeHiddenLine(PLOT_OFF);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);
spl->title("PLOT_CONTOUR_SURFACE");
spl = subplot.getSubplot(0,2);
spl->data3DSurface(x, y, z, NUMX, NUMY);
spl->plotType(PLOT_PLOTTYPE_LINES, 0);
spl->lineType(0, line_type, line_width);

spl->contourMode(PLOT_CONTOUR_BASE|PLOT_CONTOUR_SUHRFACE);

spl->removeHiddenLine(PLOT_OFF);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);
spl->title("PLOT_CONTOUR_BASE|PLOT_CONTOUR_SURFACE" );
spl = subplot.getSubplot(1,0);
spl->data3DSurface(x, y, z, NUMX, NUMY);
spl->contourMode(PLOT_CONTOUR_SURFACE);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);
spl->title("PLOT_CONTOUR_SURFACE");

spl = subplot.getSubplot(1,1);
spl->data3DSurface(x, y, z, NUMX, NUMY);
spl->contourMode(PLOT_CONTOUR_BASE);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);
spl->title("PLOT_CONTOUR_BASE");

subplot.plotting();
return O;

}

Output
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PLOT_CONTOUR_BASE PLOT_CONTOUR_SURFRIGCET CONTOUR_BASE|PLOT_CONTOUR_SURFACE

PLOT_CONTOUR_BASE
10 =

See Also
CPlot::data3D)), CPlot::data3DCurve(), CPlot::data3DSurfacd), CPlot::contourLevely),
CPlot::removeHiddenLineg(), CPlot::showMesH).

CPlot::coordSystem

Synopsis in Ch
#include <chplot.h>
void coordSystengint coord.system... /* [int angle.unit] */);

Synopsis in C++

#include <chplot.h>

void coordSystengint coord.systeny

void coordSystengint coord systemint angle unit);

Syntax in Ch and C++

coordSystenfPLOT _COORD_CARTESIAN)

coordSysten{fPLOT _COORD_SPHERICAL)

coordSystenfPLOT _.COORD_SPHERICAL , PLOT _ANGLE _DEG)
coordSystenfPLOT _COORD_SPHERICAL, PLOT _ANGLE _RAD)
coordSystenfPLOT _.COORD_CYLINDRICAL )

coordSystenfPLOT _COORD_CYLINDRICAL ,PLOT_ANGLE _DEG)
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coordSystenfPLOT _COORD_CYLINDRICAL , PLOT_ANGLE _RAD)

Purpose
Purpose
Select coordinate system for 3D plots.

Return Value
None.

Parameters
coord systemThe coordinate system can be set to any of the following:

PLOT _COORD_CARTESIAN Cartesian coordinate system. Each data point consistse# tfal-
ues (X,y,2).

PLOT _COORD_SPHERICAL Spherical coordinate system. Each data point consistaeé tal-
ues 0,¢,).

PLOT _COORD_CYLINDRICAL Cylindrical coordinates. Each data point consists of thvae
ues 0,z,r).

angleunit an optional parameter to specify the unit for mesurement mf aagular position in
PLOT _COORD_SPHERICAL and PLOT _COORD_CYLINDRICAL coordinate systems. The
following options are available:
PLOT _ANGLE _DEG Angles measured in degree.
PLOT _ANGLE _RAD Angles measured in radian.

Description

This function selects the coordinate system for 3D plotsr &gpherical coordinate system, points are
mapped to Cartesian space by:

x = rcos(f)cos(¢p)
y = rsin(f)cos(¢)
z = rsin(¢)

For a cylindrical coordinate system, points are mapped tte€an space by:

x = rcos(h)
= rsin(f)
z = z

The default coordinate systemR$OT _COORD_CARTESIAN . ForPLOT _COORD_SPHERICAL and
PLOT _COORD_CYLINDRICAL , the default unit fomngle unitis PLOT _ANGLE _RAD.

Example 1
SeeCPlot::data3D).

Example 2
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#include <chplot.h>
#include <math.h>

#define NUMX 37

#define NUMY 19

int main() {
int i
double theta[NUMX], phi[NUMY], r[NUMX*NUMY];
class CPlot plot;

for(i=0; i<NUMX; i++) {
thetafi]= 0 + i*2*M_PI/(NUMX-1); // linspace(theta, 0, 2*M
}

for(i=0; i<KNUMY; i++) {

phi[il= -M_PI/2 + i*M_PI/(NUMY-1); // linspace(phi, -M_PI
}
for(i=0; i<KNUMX*NUMY; i++) {

rfi] = 1; // r = (array double [703])1;
}
plot.data3DSurface(theta, phi, r, NUMX, NUMY);
plot.coordSystem(PLOT_COORD_SPHERICAL, PLOT_ANGLE_RA D);
plot.axisRange(PLOT_AXIS_XY, -2.5, 2.5, 0.5);
plot.plotting();
return O;

}
Output

o
LN N B N B B

Example 3

#include <chplot.h>
#include <math.h>

#define NUM1 37
#define NUM2 37
#define NUM3 20
int main() {
int i;
double thetal[NUM1], phil[NUM1], r1[NUM1];
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double theta2[NUMZ2], phi2[NUM2], r2[NUMZ];
double theta3[NUM3], phi3[NUMS3], r3[NUM3];
class CPlot plot;

for(i=0; i<NUML1; i++) {
thetallil= 0 + i*2*M_PI/(NUM1-1); // linspace(thetal, 0, 2 *M_PI);
phil[i] = O; // phil = (array double [37])0;
ri[i] = 1; /l r1 = (array double [37])1;
theta2[i] = M_PI/2; // theta2 = (array double [37])M_PI/2;

}

for(i=0; i<KNUM2; i++) {
phi2fi]l= 0 + i*2*M_PI/(NUM2-1); /I linspace(phi2, 0, 2*M_P );
r2[i] = 1; I/ r2 = (array double [37])1;

}

for(i=0; i<NUMS; i++) {
theta3[i] = 0; // theta3 = (array double [20])0;
phi3[i]= -M_Pl/2 + *M_PI/(NUM2-1); /I linspace(phi3, -M_ P1/2, M_PI1/2);
r3[i] = 4; I/ r3 = (array double [20])4;
}
plot.data3DCurve(thetal, phil, rl, NUM1);
plot.data3DCurve(theta2, phi2, r2, NUM2);
plot.data3DCurve(theta3, phi3, r3, NUM3);
plot.point(0, 0, 0);
plot.coordSystem(PLOT_COORD_SPHERICAL, PLOT_ANGLE_RA D);
plot.axisRange(PLOT_AXIS_XY, -2, 7, 1);

plot.ticsLevel(0);
plot.removeHiddenLine(PLOT_OFF);
plot.plotting();
return O;
}
Output
4
s L
2 L
1
‘ 0
-1
-2
-3
-4
Example 4

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
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int i;

double r1[NUM], thetal[NUM], z1[NUM];
double r2[NUM], theta2[NUM], z2[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
thetal[i]= 0 + i*360.0/(NUM-1); // linspace(thetal, 0, 360
/Il z1=(array double [numpoints])3+
I sin((thetal-(array double [numpoints])90)*M_PI/180)
z1[i] = 3 + sin((thetal[i] - 90)*M_PI/180);
ri[i] = 1;
theta2[i]= 0 + i*360.0/(NUM-1); // linspace(theta2, 0, 360
z2[i] = 0; /Il z2 = (array double [numpoints])0;
r2[i] = 1; // r2=(array double [numpoints])1;
}
plot.data3DCurve(thetal, z1, rl, NUM);
plot.data3DCurve(theta2, z2, r2, NUM);
plot.coordSystem(PLOT_COORD_CYLINDRICAL, PLOT_ANGLE_ DEGQG);
plot.line(0, 0, 1, 0, 2, 1);
plot.line(90, 0, 1, 90, 3, 1);
plot.line(180, 0, 1, 180, 4, 1);
plot.line(270, 0, 1, 270, 3, 1);
plot.plotType(PLOT_PLOTTYPE_LINES, 0);
plot.lineType(0, 1, 1);
plot.plotType(PLOT_PLOTTYPE_LINES, 1);
plot.lineType(1, 1, 1);
plot.plotType(PLOT_PLOTTYPE_LINES, 2);
plot.lineType(2, 1, 1);
plot.plotType(PLOT_PLOTTYPE_LINES, 3);
plot.lineType(3, 1, 1);
plot.plotType(PLOT_PLOTTYPE_LINES, 4);
plot.lineType(4, 1, 1);
plot.plotType(PLOT_PLOTTYPE_LINES, 5);
plot.lineType(5, 1, 1);

plot.plotting();
return O;

}

Output

LIS N B B N |
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Example 5

#include <math.h>
#include <chplot.h>

#define NUMT 36

#define NUMZ 20

int main() {
double theta[NUMT], z[NUMZ], r[NUMT*NUMZ];
int i, j;
class CPlot plot;

for(i=0; i<KNUMT; i++) {
thetafi] = 0 + i*360.0/(NUMT-1); /I linspace(theta, 0, 360)

}
for(i=0; i<KNUMZ; i++) {

z[i] = 0 + i*2*M_PIl/(NUMZ-1); /I linspace(z, 0, 2*PI)
}

for(i=0; i<KNUMT; i++) {
for(j=0; j<NUMZ; j++) {
r[I*NUMZ+j] = 2+cos(z[j]);
}
}
plot.data3DSurface(theta, z, r, NUMT, NUMZ);

plot.coordSystem(PLOT_COORD_CYLINDRICAL, PLOT_ANGLE_ DEG);
plot.axisRange(PLOT_AXIS_XY, -4, 4, 1);

plot.plotting();
return O;
}
Output
7 -
6 F
5 -
z 4
3 F
2+
1 |-
0 F
e
See Also

CPlot::data3DX), CPlot::data3DCurve(), CPlot::data3DSurfacd).

o Rr N Wb OO N

CPlot::data

CPlot::data
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Synopsis
#include <chplot.h>
int data(void *x, int row, int col );

Purpose
Add 2D, 3D, or multi-dimensional data set to an instance efGRlot class.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
x A two-dimensional array of double type used for the plot.

row The number of rows for the array.
col The number of columns for the array

Description

The data for a plot can be placed in either a file or in the menidng opaque pointex is the address for a
two-dimensional array of double type. The size of the arssgpiecified by its number of rows and columns.
The data with multiple columns for a plot type such as caridles finance bars, boxes, etc. can be added
by this member function.

Example 1
In this example, a data set for 2D plot is added.

#include <math.h>
#include <chplot.h>

#define ROW 36

#define COL 2

int main() {
int i
double a[ROW][COL];
class CPlot plot;

for(i=0; i< ROW; i++) {

afij[0] = i*10;

afi][1] = sin(a[i][0]*M_P1/180);
plot.data(a, ROW, COL);
plot.plotting();
return O;

}
Output
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Example 21In this example, a data set for 3D plot is added.

#include <math.h>
#include <chplot.h>

#define ROW 36

#define COL 3

int main() {
int i;
double a[ROW][COL];
class CPlot plot;

for(i=0; i< ROW; i++) {

afij[o] = i*10;
afil[1] = sin(a[i][0]*M_P1/180);
afi][2] = cos(ali][0]*M_P1/180);
}
plot.data(a, ROW, COL);
plot.dimension(3);

plot.plotting();
return O;

}

Output
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Example 3In this example, a data set for candlesticks is adde@lbydata(a, ROW, COL) and
plot.data(b, ROW, COL)

/* File: data_2.cpp to process data in candlesticks.dat */
I* compare with plotType_cs.ch */
#include <chplot.h>

#define ROW 10

#define COL 5

int main() {
class CPlot plot;
double a[ROW][COL], b[ROW][COL];
char filename[]="candlesticks.dat";
FILE *stream;
int i;

stream = fopen(filename, "r");
if(stream == NULL) {
fprintf(stderr, "Error: cannot open file '%s’ for reading\ n", filename);
return -1;
}
/* "using 1:3:2:6:5" */
for(i = 0; i<ROW; i++) {
fscanf(stream, "%lf%If%If%*If%If%lIf",
&ali][0], &ali][2], &ali][1], &ali][4], &a[i][3]);
printf("%lIf %If %If %If %If\n",
} afi][0], afill1], a[i][2], a[il(3], &al[i][4]);
rewind(stream);
/* using 1:4:4:4:4" */
for(i = 0; I<KROW; i++) {

fscanf(stream, "%Ifo6*f%*1f%I/%*If%6*If", &bIi][0], &b] ia:;
b[il[2] = b[i[1];
b[il[3] = b[i[1];
b[il[4] = b[i[1];

printf("%lIf %IAn", b[i][0], b[il[L]);
}

fclose(stream);

plot.label(PLOT_AXIS_X, ™);
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plot.label(PLOT_AXIS_Y, "™);

plot.border(PLOT_BORDER_ALL, PLOT_ON);

plot.ticsMirror(PLOT_AXIS_XY, PLOT_ON);

plot.title("box-and-whisker plot adding median value as b ar");
plot.axisRange(PLOT_AXIS_X, 0, 11);

plot.axisRange(PLOT_AXIS_Y, 0, 10);

/Iplot.dataFile("candlesticks.dat", "using 1:3:2:6:5" );
/Iplot.legend(""candlesticks.dat’ using 1:3:2:6:5", 0) ;
plot.data(a, ROW, COL);

plot.legend("array a", 0);

plot.plotType(PLOT_PLOTTYPE_CANDLESTICKS, 0, "linetyp e 1 linewidth 2 whiskerbars");
plot.boxFill(0, PLOT_BOXFILL_EMPTY);
/Iplot.dataFile("candlesticks.dat", "using 1:4:4:4:4" );

/Iplot.legend(""candlesticks.dat’ using 1:4:4:4:4", 1) ;
plot.data(b, ROW, COL);
plot.legend("array b", 1);

plot.plotType(PLOT_PLOTTYPE_CANDLESTICKS, 1, "linetyp e -1 linewidth 2");
plot.boxWidth(0.2);
plot.plotting();
return O;
}
Output

The output is the same as that from program plotTgp&pp on page_IB1 f@Plot::plotType().
See Also

CPlot::data2DX), CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(), CPlot::dataFile(),
CPlot::plotType().

CPlot;:data2DCurve

Synopsis
#include <chplot.h>
int data2DCurve(double x[], doubley]], int n);

Purpose

Add a set of data for 2D curve to an instanced#lot class.
Return Value

This function returns 0 on success and -1 on failure.

Parameters
X a one-dimensional array of double type used for the x axibeptot.

y a one-dimentaional array of double type for the y axis.
n number of elements of arraysandy.

Description

This function adds the specified x-y data to a previouslyated instance of th€Plot class. The parameter
X is a one-dimensional array of size n. The paramgtera one-dimensional array of size n. Data points
with a y value of NaN are internally removed before plottirguars. "Holes” in a data set can be constructed
by manually setting elements gfto this value. The plot of the data is generated usingdRéot::plotting
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member function.

Example 1

Compare with the output for examples @Plot::arrow (), CPlot::autoScalg), CPlot::borderOffsets(),
CPlot::data2DX), CPlot::displayTime(), CPlot::label(), CPlot::ticsLabel(), CPlot::margins(),
CPlot::ticsDirection(), CPlot::ticsFormat(), CPlot::ticsLocation(), andCPlot::title ().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i< NUM; i++) {
x[i] = i*10;
y[i] = sin(x[i]*M_P1/180);

plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;

}
Output

1~ _—
2N
08 | /

/
- \
0.6 / \
/
04t /
/

02}/

02|
\ /
04 | \ /
\ /
-0.6 - \ /

0.8 | \

! ! ! ! ! — ! )
0 50 100 150 200 250 300 350 400

See Also
CPlot::data2X), CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurfacd), CPlot::dataFile(),
CPlot::plotting (), plotxy().

CPlot;::data3DCurve

Synopsis
#include <chplot.h>
int data3DCurve(double x[], doubley]], double 7], int n);
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Purpose

Add a set of data for 3D curve to an instanceCdflot class.

Return Value

This function returns 0 on success and -1 on failure.

Parameters

X a one-dimensional array of sizeused for the x axis of the plot.
y a one-dimensional array of sizeused for the y axis of the plot.

z a one-dimensional array of sizeused for the z axis of the plot.

n the number of elements for arraysy, andz.

Description

Add a set of data for 3D curve to an instanceG#lot class. Arrays, y, andz have the same number

CPlot::data3DCurve

of elements of size. In a Cartesian coordinate system, these arrays repreatntrdX-Y-Z coordinates.
In a cylindrical coordinate system,representd, y for z, andz for r. In a spherical coordinate system,
representd, y for ¢, andz for r. Data points with a z value of NaN are internally remowedore plotting
occurs. "Holes” in a data set can be constructed by manuetting elements of to this value.

Example 1
Compare with output for examples @Plot;:data3DX).

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {

}

int i;
double x[NUM], y[NUM], z[NUM];
class CPlot plot;

for(i=0; i< NUM; i++) {

xX[i] = i*10;
y[i] = sin(x[i]*M_P1/180);
z[i] = cos(x[i[*M_P1/180);

}
plot.data3DCurve(x, y, z, NUM);

plot.plotting();
return O;

Output
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Example 2
Compare with output for examples @Plot;:data3DX).

#include <math.h>
#include <chplot.h>

#define NUM 360

int main() {
double x[NUM], y[NUM], z1[NUM], z2[NUM];
int i;
class CPlot plot;

for(i=0; i<360; i++) {

X[l =i

ylil = sin(x[i]*M_P1/180);
z1[i] = cos(x[i][*M_P1/180);
z2[i] = ylil;

}
plot.data3DCurve(x, y, z1, NUM);

plot.data3DCurve(x, y, z2, NUM);

plot.plotType(PLOT_PLOTTYPE_LINES, 1);

plot.lineType(1, O, 3); /* set the second data set to
use the default line type
and a line width three
times the default */

plot.plotting();
return O;

}

Output
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See Also
CPlot::data2X), CPlot::data2DCurve(), CPlot::.data3D(), CPlot::data3DSurfacd), CPlot::dataFile(),
CPlot::plotting (), plotxyz().

CPlot::data3DSurface

Synopsis
#include <chplot.h>
int data3DSurfacg(double x[], doubley[], double 7], int n, int m);

Purpose
Add a set of data for 3D surface to an instanc€&®ffot class.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
X a one-dimensional array of sizeused for the x axis of the plot.

y a one-dimensional array of size used for the y axis of the plot.
z a one-dimensional array of sizeX'm

n the number of elements for array

m the number of elements for arrgy

Description

Add a set of data for 3D surface plot to an instanceC&fot class. If one-dimensional array has the
number of elements of size, andy has sizen, z shall be a one-dimensional array of size= n - m. In

a Cartesian coordinate system, arrayy, andz represent values in X-Y-Z coordinates, respectively. In a
cylindrical coordinate system, arraysy, andzrepresent), z, and r coordinates, respectively. In a spherical
coordinate system, arraysy, andz represent), ¢, and r coordinates, respectively. Hidden line removal is

104



Chapter 4: Reference for Class CPlot CPlot::data3DSurface

enabled automatically (s€&Plot::removeHiddenLing()). Ifitis desired to plot both grid data and non-grid
data on the same plot, hidden line removal should be disabéedially after all data are added. Data points
with a z value of NaN are internally removed before plottimgurs. "Holes” in a data set can be constructed
by manually setting elements pto this value.

It is important to note that for a 3D grid, the ordering of thdata is important. For calculation of the z
values, thex value is held constant whilgis cycled through its range of values. Thgalue is then incre-
mented and is cycled again. This is repeated until all the data are tatled. So, for a 10x20 grid the data
shall be ordered as follows:

x1 yl z1
x1 y2 z2
x1 y3 z3
x1 yl8 z18
x1 yl9 z19
x1 y20 z20
x2 yl z21
X2 y2 222
X2 y3 z23

x10 y18 z198
x10 yl19 2199
x10 y20 z200

Example 1
Compare with output for examples@Plot:data3D(), CPlot::arrow (), CPlot::contourLabel(), CPlot::grid (),
CPlot::removeHiddenLing(), CPlot:size3[)), CPlot::changeViewAngld), andCPlot::ticsLevel).

#include <math.h>
#include <chplot.h>

#define N 20

#define M 30

int main() {
double x[N], y[M], z[N*M];
int ij;
class CPlot plot;

for(i=0; i<N; i++) {
X[i] = -3 + i*6/19.0; // linspace(x, -3, 3)
}
for(i=0; i<M; i++) {
y[i] = -4 + i*8/29.0; /I linspace(y, -4, 4)
}
for(i=0; i<N; i++) {
for(j=0; j<M; j++) {
z[M¥i+]] = 3*(L-x[)*(1-x[i])*exp(-(x[T*X[T)- (Y[l +1)*(y[]+1))
- 10%(X[i}/5 - X[i*X[i*X[i]-pow(y[j],5))*exp(-X[i]*x [i-yLIy(D
- 13*exp(-(X[I1+1)*(X[1+1)-y[I*VLD);
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}
}
plot.data3DSurface(x, y, z, N, M);
plot.plotting();
return O;
}
Output
8
6
4
z 2
0
-2
-4
-6
-8
See Also

CPlot::data2X), CPlot::data2DCurve(), CPlot::data3X), CPlot::data3DCurve(),

CPlot::dataFile(), CPlot::plotting (), plotxyz().

b ADONSO®

CPlot::dataFile

CPlot;:dataFile

Synopsis in Ch
#include <chplot.h>
int dataFile(string_t file, ... /* [char option] */);

Synopsis in C++

#include <chplot.h>

int dataFile(char *file);

int dataFile(char *file, char option);

Syntax in Ch and C++
dataFile(file)
dataFile(file, option)

Purpose
Add a data file to an existing instance of Gelot class.

Return Value
This function returns 0 on success and -1 on failure.

106



Chapter 4: Reference for Class CPlot CPlot::dataFile

Parameter
file name of the file to be plotted.

option The option for the data file.

Description

Add a data file to an existing plot variable. Each data file egponds to a single data set. The data file
should be formatted with each data point on a separate liDeda?a are specified by two values per point.
An empty line in a 2D data file causes a break of the curve in libte plultiple curves can be plotted in this
manner, however the plot style will be the same for all curé&s data are specified by three values per data
point.

For a 3D grid or surface data, each row is separated in thefitatay a blank line. By default, hidden
lines are not removed for 3D plotting using a data file. Usefion CPlot::removeHiddenLing() to remove
hidden lines.

The symbol# will comment out a subsequent text terminated at the end ofeaith a data file. For
example, a 3 x 3 grid would be represented as follows:

x1 yl z1
x1 y2 z2
x1 y3 z3
X2 yl z4
X2 y2 z5
X2 y3 z6
x3 yl z7
x3 y2 z8
x3 y3 29

Two empty lines in the data file will cause a break in the plotultidle curves or surfaces can be plot-
ted in this manner, however, the plot style will be the samreafbcurves or surfaces. Member function
CPlot::dimension(3) must be called before 3D data file can be added.

The option for the data file is as follows.

using {<entry> {:<entry> {:<entry> ...}}} {format’}

If a format is specified, each datafile record is read usingQHuorary’s scanf) function, with the
specified format string. Otherwise the record is read ankidorinto columns at spaces or tabs.

The resulting array of data is then sorted into columns aliagrto the entries. Eackentry> may
be a simple column number, which selects the datum, an esipreenclosed in parentheses, or empty. The
expression can uskl to access the first item rea#i2 for the second item, and so on. A column number
of 0 generates a number increasing (from zero) with each,pmil is reset upon encountering two blank
records. A column number of -1 gives the dataline numberclvbtarts at 0, increments at single blank
records, and is reset at double blank records. A column nuwibe gives the index number, which is
incremented only when two blank records are found. An emptytry>  will default to its order in the list

of entries. For exampleysing ::4\verb is interpreted assing 1:2:4\verb
If the using\verb list has but a single entry, thaentry> will be used for y and the data point num-
ber is used for x; for example using 1\verb isidentical tousing 0:1\verb . If the using\verb

list has two entries, these will be used for x and y. Additiceratries are usually plot stype of errors in x
and/or y. Se€Plot::plotType() for details about plotting styles that make use of erréorimation.
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The C Functiorscanf() accepts several numerical specificati@lot requires all inputs to be double-
precision floating-point variables, $éolf" is essentially the only permissible specifier. A formatngri
given by the user must contain at least one such input specfid no more than seven of them. scanf()
expects to see white space—a blank,(t&y) , newline("\n") , or formfeed("\f") = —between num-
bers; anything else in the input stream must be explicitipigd. Note that the use 8", "\n", or
“\f"  requires use of double-quotes rather than single-quotes.

Examples:

This creates a plot of the sum of the 2nd and 3rd data agaiediirdt. The format string specifies
comma- rather than space-separated columns.

using 1:($2+$3) '%lf,%lf, %lf

In this example the data are read from a using a more comgdidatmat:

using "%*f%If96*20["\n]%6lf"

The meaning of this format is:

%*If ignore a number

%lf read a double-precision number (x by default)
%*20["\n] ignore 20 non-newline characters

%lf read a double-precision number (y by default)

One trick is to use the C ternaty:’\verb operator to filter data:

using 1:($3>10 ? $2 : 1/0)

which plots the datum in column two against that in column preeided the datum in column three exceeds
ten.1/0 is undefinedCPIot quietly ignores undefined points, so unsuitable points appressed.

If timeseries data are being used, the time can span muttgdlenns. The starting column should be
specified. Note that the spaces within the time must be iedwehen calculating starting columns for other
data. E.qg., if the first element on a line is a time with an erdleédspace, the y value should be specified as
column three.

It should be noted that for three cases a) without option,ith) @ption ofusing 1:2 , ¢) with option
using ($1):($2) can be subtly different: 1) if the datafile has some lines witk column and some
with two, the first will invent x values when they are missitige second will quietly ignore the lines with
one column, and the third will store an undefined value faediwith one point (so that in a plot with lines,
no line joins points across the bad point); 2) if a line camaext at the first column, the first will abort the
plot on an error, but the second and third should quietly 8igpgarbage.

In fact, it is often possible to plot a file with lots of lines gérbage at the top simply by specifying

using 1:2
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However, if you want to leave text in your data files, it is sdafeput the comment character '#’ in the first
column of the text lines.

Example

#include <stdio.h>
#include <chplot.h>
#include <math.h>

int main() {
char *filename;
int i
class CPlot plot;
FILE *out;

filename = tmpnam(NULL); /ICreate temporary file.
out=fopen (filename ,"w"); //Write data to file.
for(i=0;i<=359;i++) fprintf(out,"%i %f \n",i,sin(i*M_P 1/180));
fclose(out);

plot.dataFile(filename);

plot.plotting();
remove(filename);
return O;
}
Output
| RN
05 //’ \
> 0
/
05 \\ /
\\\ ///
R ‘ ‘ N
0 50 100 150 200 250 300 350 400
X
Examples

See an example on paQel79 @rlot:plotType(). For comparison with data froi@Plot::dataFile() and
CPlot::data(), see programs on pades 1100 181 for plot with candisstic

See Also
CPlot::data2X), CPlot::data2DCurve(), CPlot::data3D, CPlot::data3DCurve, CPlot::data3DSurface
CPlot::outputType(), CPlot::plotting (), plotxyf(), plotxyzf().

CPlot;:dataSetNum
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Synopsis
#include <chplot.h>
int dataSetNum();

Purpose
Obtain the current data set number in an instandgRibt class.

Return Value
The current data set number in an instanc€Bfot class. The first data set number is 0. If there is no data
in the instance of the CPlot class, the return value is -1.

Parameters
None.

Description
This function returns the current data set number in anmest@fCPlot class.

Example

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i, num;
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i< NUM; i++) {
X[i] i*10;
ylil = sin(x[i]*M_P1/180);
}
num = plot.dataSetNum();
printf("The number of data set is %d\n", num);
plot.data2DCurve(x, y, NUM);
num = plot.dataSetNum();
printf("The number of data set is %d\n", num);
plot.data2DCurve(x, y, NUM);
num = plot.dataSetNum();
printf("The number of data set is %d\n", num);

plot.plotting();

}
Output in console

The number of data set is -1
The number of data set is O
The number of data set is 1

CPlot::deleteData
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Synopsis
#include <chplot.h>
void deleteDatq);

Purpose
Delete all plot data of an instance of tG&lot class.

Return Value
None.

Parameters
None.

Description

This function frees all memory associated with previouslycated plot data, plot type, legends, plot axes,
points, lines, polygons, rectangles, and circles. Un{if&ot::.deletePlotg), this function does not reset
plotting options to their default values. This functionoak for the reuse of a single instance of @elot
class to create multiple plots.

See Also

CPlot::arrow(), CPlot::circle(), CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D),
CPlot::data3DCurve(), CPlot::data3DSurfacd), CPlot::dataFile(), CPlot::deletePlotg), CPlot::ticsLabel(),
CPlot::line(), CPlot::point(), CPlot::polygon, CPlot::rectanglg)), CPlot::text().

CPlot::deletePlots

Synopsis
#include <chplot.h>
void deletePlotg);

Purpose
Delete all plot data and reinitialize an instance of thestasdefault values.

Return Value
None.

Parameters
None.

Description

This function frees all memory associated with previouslycated plot data, plot type, legends, plot axes,
text strings, arrows, points, lines, polygons, rectangbasles, and labeled tic-marks. This function also
resets all plotting options to their default values. Thisdiion allows for the reuse of a single instance of
the CPlot class to create multiple plots. This function is used irdéynby fplotxy (), fplotxyz(), plotxy(),

plotxyz(), plotxyf(), plotxyzf().

See Also
CPlot:arrow(),  CPlot::circle(), CPlot::data2D(),  CPlot::data2DCurve(),  CPlot::data3DX),
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CPlot::data3DCurve(), CPlot::data3DSurfacd), CPlot::dataFile(), CPlot::deleteDatg), CPlot::ticsLabel(),
CPlot::line(), CPlot::point(), CPlot::polygon, CPlot::rectangle(), CPlot::text(), fplotxy (), fplotxyz(), plotxy(),

plotxyz(), plotxyf(), plotxyzf().

CPlot::dimension

Synopsis
#include <chplot.h>
void dimension(int dim);

Purpose
Set plot dimension to 2D or 3D.

Return Value
None.

Parameter
dim 2 for 2D and 3 for 3D. Default is 2.

Description

Set the dimension of the plot. The plot dimension should béefre data are added to the plot if member
functionsCPlot::dataThreeD() CPlot::dataThreeDCurve(), oCPlot::dataThreeDSurface() are not called
before. This member function must be used when 3D plottirng dee added by Plot::dataFile() and
CPlot::polygon().

Example
SeeCPlot::polygon().

See Also
CPlot::data2X), CPlot::data2DCurve(), CPlot::data3X), CPlot::data3DCurve(),
CPlot::data3DSurface), CPlot::dataFile(), CPlot::polygon().

CPlot::.displayTime

Synopsis

#include <chplot.h>

void displayTime(double x_offset double y_offse};

Purpose
Display the current time and date.

Return Value
None.

Parameters
x_offset Offset of the time-stamp in the x direction from its defaoitation.

y_offset Offset of the time-stamp in the y direction from its defaoitation.
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Description

This function places the current time and date near the lafgm. The exact location is device dependent.
The offset values¢ offsetandy_offset are in screen coordinates and are measured in charactersxdm-
ple, if bothx offsetandy_offsetare 2, the time will be moved approximately two charactetthéoright and
two characters above the default location.

Example
Compare with the output for examples@®lot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180); // Y-axis data

plot.displayTime(10,0);
plot.data2DCurve(x, y, NUM);
plot.plotting();
return O;
}
Output
1 _—
o6 b / \
/ \
04l / \
02 !
> 0 /
0.2 F \
04 F \\\\ ////
/
-0.6 |- \ /
\ /
\ /
08 | \\\ /
-10 5‘0 180 1;0 2(;0 2é0; ] 3(;0 35;0 480

Sun Aug 19 13:04:55 2007

CPlot::enhanceText

Synopsis
#include <chplot.h>
void enhanceTex();
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Purpose
Use special symbols in text.

Return Value
None.

Parameters
None.

Description
This function turns on the enhanced text mode for termindl@rtput files in PostScript, PNG, JPEG, GIF
formats that support additional text formatting infornsatiembedded in the text string. With this function
call, special symbols can be used in text such as those paggedents of member functio@Plot::label(),
CPlot::legend), CPlot::text(), CPlot::title ().

The syntax for the enhanced text.text is shown in Figurk ZHe character codes for the enhanced
text is shown in Figur€4l2. Braces can be used to place railtlparacter text where a single character is
expected, for exampl&™{2x} . To change the font and/or size, use the full form

{/[fonthame][=fontsize | *fontscale] text}

For example{/Symbol=20 p} isa20-pointr and{/*0.5 B} is a B at an half of whatever fontsize
is currently in effect. Thé/" charactermustbe the first character after thg  character to use the
enhanced text.

You can access specia | symbols numerically by specifichgracter-code in octal number, for
example{/Symbol \160} is the symbol forr.

You can escape control characters using
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text result
Superscripts are denoted by "10M-2}¥ 102
Subscripts are denoted by _: '‘A_{j,k} Ak
Braces are not needed for single characters: ‘enx’ e
Use @ to align sub- and superscripts: X@"2_K ﬁ X
Put the shorter of the two first: X@_0MN-3/2}y’ 0§(2y
...rather than: 'X@"N-3/2}_0y’ 2'5/2
Font changes are enclosed in braces: {/Helvetica m}’ m
...Size, too: {/=8 m}’ m
...or both: '{/Helvetica=18 m}’ m
Characters can be specified by code: '{\120} P
...which is how to get nonkeyboard characters: \267} .
Use keyboard characters or codes for other fonts: {/Symbol p\271 22/73 22/7
Everything outside braces is in the default font: 'P = {/Symbol r}kT’ pkF
Space of a given size can be inserted with &: '<junk>’ <junk>
'<&{junk}>’ < >
Special characters (*,_,{,},@,&,\) can be escaped by \: X, y\} f{x,y}
...or \\'if within a double-quoted string: "X, y\\}" f{x,y}
Everything can be done recursively:
the text {/Symbol=18\362@_{/=9.6 0}{/=12 \245}}
{/Helvetica e™{-{/Symbol m}*2/2} d{/Symbol m = (p/2){1/2}}

produces the result: f;oe'uzlz du = (2}

Note how font sizes and definitions are preserved across pairs of braces.

Figure 4.1: Syntax for the enhanced text.
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T =text (here Times-Roman) S =Symbol Z = ZapfDingbats E =ISO Latin-1 encoding
(the "E" character set is accessed via a member function CPlot::nativeCmd("set encoding") )

TS ZE TS ZE TS ZE TS ZE TS ZE
040 1111 1 O 1 162r p Or 256 fi -~ 0 ® 327 0O 1 X
041! ! O 1123 9 O J 163 s 0 A S 257fl L O 33 - 0@
042" O O" 113K K O K 164t 1 Vvt 260 ° 0O ° 331 O0OOU
043# # O # 114L A DO L 165u v O u 261- £+ 0+ 332 00U
044%$ 0 O$ 11I5MMOM 166v w O v 262 1 " 0O 2 333 ~-0U0
045 % % 0 % 116 N N O N 167w w » w 263t > O 3 33 00U
046 & & 0 & 117000 O 170x & O x 264 - x O 33 00V
047 0O O 20PN OP 171y ¢ Oy 265 O Op 33 0O0OPb
050 ( ( O ( 120Q 6 0Q 172z ¢ 0O z 2667 0 OF 337 0O OR
051) ) 0O) 122 R P OR 173{ { O { 267 « o+ O - 340 ¢ O a
052 * 0O O * 123S = 0SS 174 | O | 270, =+ 0O, 341 £ 0 O &
053+ + O+ 124T T OT 175} } 0O} 271, # O ¢ 342 0O 0 a
054, , 0O, 125U Y OU 176~ 0 0~ 2727 = 0O ° 3432 0 0O &
055- - O0- 126V ¢ OV 220 | 273 » = O » 344 0O 0O &
056 . . O . 127WQ 0O W 221 ) 274 ... ... 0% 345 Yy O &
o057/ [/ O/ 130 X = O X 222 ’ 275 % 0 O % 346 0O O e
0600 0 OO 131 Y YO VY 223 8 276 0O 0O % 347 0O O ¢
0611 1 0O 1 13272 z 0Oz 224 ~ 277 ¢ OO ¢ 350t O 0O &
0622 2 O 2 133[ [ O [ 225 T 300 O0ODODA 3B1@g0OO0eé
0633 3 O 3 134\ 0O O\ 226 - 301° ODOA 352CE00eé
0644 4 04 1351 1 O] 227 ' 302° OOA 353° 000¢é&
0655 5 O 5 136 ~ O O~ 230 § 303" OOA 354 0O0Oi
0666 6 O 6 137 _ O _ 232 ° 304~ OOA 35 00O
0677 7 0O 7 140 ° o 233 . 305 0OOA 3% 001
0708 8 O 8 14l a o O a 235 - 306 O OA& 357 00O
0719 9 O 9 142 b B O b 236 . 307° n OC 360 6}
072 : : 0O : 143 c¢c x O ¢ 237 v 310" OOE 361a00Af
073 ; ; 0O ; 144d & O d 240 € 311 O OE 362 [ OO
074 < < O< 145e ¢ Oe 241 Y O j 312° OOE 363 [ O60
075= = 0= 146f ¢ O f 242¢ ' O¢ 313, ODOE 364 0O 0O6
076 > > 0 > 147g vy Og 243£ < O£ 314 0O 3651 | O6
077 ? ? O 7 150 h n O h 244/ s O = 3157 0O 0O 366 006
100@0 0@ 151§ + O 245¥ o O ¥ 316, OO 367 0O 0O+
100A A OA 152j ¢ O j 246 f f O ! 317 ool 370t 00 o
102B B OB 153k k O k 2478 # 08§ 320—0 0D 37lg 000
103C X O C 1541 A e | 2500 ¢ & 7 320 O0OON 3720004
104D A OD 155mp Om 251" v ¢ © 322 OO0 373R OO0
105E E OE 156 n v = n 252 “ & w @ 323 0 OO 374 00O
106 F ® O F 1570 o O o 253 « o & « 324 000G 375 OO0y
107G Ir oO0G 160p mOp 254< ~O0- 325 [ -6 376 0O 0Op
110 H HOH 161 g 6 O g 255> 1 O - 326 Vv - O 377 ¥

Figure 4.2: character codes for the enhanced text.
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Example 1

/* File: enhanceText.cpp */
#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;
char funcname[] = "f_1(x) = X2 sin({/{Symbol p}x)";

for(i=0; i< NUM; i++) {

x[i] = i*(2.0)/(NUM-1);

y[il = X[iI*x[i]*sin(x[i]*M_P1);
}

plot.data2DCurve(x, y, NUM);

plot.enhanceText();

plot.label(PLOT_AXIS_X, "x (it multiplies {/Symbol p})")
plot.label(PLOT_AXIS_Y, funcname);
plot.legend(funcname, 0);

plot.text(funcname, PLOT_TEXT_LEFT, 0.5, -0.2, 0);

plot.text("{/Helvetica=28 m} {/Symbol p \271 22/7}", PLOT _TEXT_LEFT, 0.5, -0.4, 0);
plot.text("{/Symbol=18 \362@_{/=9.6 0}{/=12 \245}}"
"{/Helvetica e™{-{/Symbol m}2/2} d}{/Symbol m = (p/2)"{1 123},
PLOT_TEXT_LEFT, 0.5, -0.6, 0);
plot.text("special characters W \W_ W@ \W&", P LOT_TEXT_LEFT, 0.5, -0.8, 0);
plot.text("special character \134 ", PLOT_TEXT_LEFT, O. 5, -1.0, 0);
plot.text("special character a\\134b\\\c¢", PLOT_TEXT_ LEFT, 0.5, -1.2, 0);
[* for display on the screen */
plot.text("special characters \W{ \W\} ", PLOT_TEXT_L EFT, 0.5, -1.4, 0);
/* For postscript file use the format below to create {" and ’ Yo
lIplot.text("special characters \W173 \W175", PLOT_ TEXT_LEFT, 0.5, -1.6, 0);
/Iplot.outputType(PLOT_OUTPUTTYPE_FILE, "postscript e ps color",
"..Joutput/outputOption.eps");
plot.plotting();
return O;
}
Output
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0.5 2
o f(x) = x* sin(lx) ———
0 \\
f,(x) = X2 sin(Tx)
M =227 \
05 2 \
_ Joet " dy = (2} \
E’ special characters* _ @ &
N: -1k special character \
1
= special character a\b\c
-15 +
special characters { } \
\\\ /
\\ /
2+ \ /
/
\ /
\ /
25 1 1 1 J
0 0.5 1 1.5 2
x (it multiplies )
See Also
CPlot::label(), CPlot::legend), CPlot::text(), CPlot::).
CPlot::func2D
Synopsis

#include <chplot.h>
int func2D (double x0, double xf, int n, double (*fund(double x));

Purpose
Add a set of data using a function for 2D curve to an instandeRibt class.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
X0 the initial value for the range of the function.

xf the final value for the range of the function.
n the number of points for the range of the function.
func a pointer to function for adding a set of data.

Description
This function adds a set of data using a functfanc() in the range fronx0 to xf with n points to a
previously declared instance of tl#lot class.

Example 1
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#include<math.h>
#include<chplot.h>

#define N 100

double omega;
double func(double x) {

double v;
y = sin(omega*x);
return y;
}
int main() {
double x0, xf;
CPlot plot;
x0 = 0;
xf = 2*M_PI;
plot.title("sin(wx)");
plot.func2D(x0, xf, N, sin);
plot.legend("sin(x)", 0);
omega = 2;
plot.func2D(x0, xf, N, func);
plot.legend("sin(2x)", 1);
plot.plotting();
}
Output
sin(wx)
1r —
b sin(x)
o5 L / \ sin(2x)
/ \\
06 / \
/ \\\
0.4 y \
/ \
0.2 7//’ \\
> 0 / \\\
02| \
\
04 | \
\ /
06 \\\ // /
1 s s s s A
0 1 2 3 4 5 6 7
X
See Also

CPlot::func3D(), CPlot::funcp2D(), CPlot::funcp3D(), CPlot::data2D(), CPlot::data3X),
CPlot::data3DCurve(), CPlot::data3DSurfacd), fplotxy ().

CPlot::func3D

Synopsis
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#include <chplot.h>
int func3D (double x0, double xf, doubley0, doubleyf, int nx, int ny, double (*fund(double x, doubley));

Purpose
Add a set of data using a function for 3D surface to an instafi€&Plot class.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
X0 the initial value for the x range of the function.

xf the final value for the x range of the function.

y0 the initial value for the y range of the function.

yf the final value for the y range of the function.

nx the number of points for the x range of the function.
ny the number of points for the y range of the function.
func a pointer to function for adding a set of data.

Description
This function adds a set of data using a functionc()  with nx points in the range from0 to xf for x
and with ny points in the range frog® to yf for y to a previously declared instance of {Gelot class.

Example 1

#include<math.h>
#include<chplot.h>

#define NX 50
#define NY 50

double offset;

double func(double x, double y) {
double z;

z = cos(X)*sin(y) +offset;
return z;

}

int main() {
double x0, xf, y0, yf;
CPlot plot;

N o

x0 ;
xf M_PI;
O .

<

yf = 2*M_PI;
offset = 1;
plot.title("cos(x)sin(y)+offset");

*
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plot.func3D(x0, xf, y0, yf, NX, NY, func);
offset = 2;
plot.func3D(x0, xf, y0, yf, NX, NY, func);
plot.plotting();

}

Output

cos(x)sin(y)+offset

See Also
CPlot::func2D(), CPlot::func3D(), CPlot::funcp2D(), CPlot::.data2D(), CPlot::data3D),
CPlot::data3DCurve(), CPlot::data3DSurfacd), fplotxy ().

CPlot::funcp2D

Synopsis
#include <chplot.h>
int funcp2D(double x0, double xf, int n, double (*fung(double x, void * param void * paran);

Purpose
Add a set of data using a function for 2D curve to an instandeRibt class.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
X0 the initial value for the range of the function.

xf the final value for the range of the function.

n the number of points for the range of the function.

func a pointer to function for adding a set of data.

param a parameter passed to the function. If this argument is reat iside functiorfunc() , NULL can

be passed to this paramenter.
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Description
This function adds a set of data using a function with a patanfignc()  in the range fronx0 to xf with
n points to a previously declared instance of @flot class.

Example 1

#include<math.h>
#include<chplot.h>

#define N 100

double func(double x, void *param) {
double omega, v;

omega = *(double*)param;
y = sin(omega*x);
return y;

}

int main() {
double x0, xf, omega;
CPlot plot;

x0 = 0;
xf = 2*M_PI;
omega = 1;
plot.title("sin(wx)");
plot.funcp2D(x0, xf, N, func, &omega);
plot.legend("sin(x)", 0);
omega = 2;
plot.funcp2D(x0, xf, N, func, &omega);
plot.legend("sin(2x)", 1);
plot.plotting();
}

Output

SeeCPlot::func2D().

See Also

CPlot::func2D(), CPlot::funcp3D(), CPlot::funcp3D(), CPlot::data2D(), CPlot::data3X),
CPlot::data3DCurve(), CPlot::data3DSurfacd), fplotxy ().

CPlot::funcp3D

Synopsis

#include <chplot.h>

int funcp3D(double x0, double xf, double y0, double yf, int nx, int ny, double (*fund(double x, double
y, void * param void * pararn);

Purpose
Add a set of data using a function for 3D surface to an instafi€&Plot class.

Return Value
This function returns 0 on success and -1 on failure.
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Parameters
X0 the initial value for the x range of the function.

xf the final value for the x range of the function.

y0 the initial value for the y range of the function.

yf the final value for the y range of the function.

nx the number of points for the x range of the function.
ny the number of points for the y range of the function.
func a pointer to function for adding a set of data.

param a parameter passed to the function. If this argument is reat iside functiorfunc() , NULL can
be passed to this paramenter.

Description

This function adds a set of data using a functionc()  with nx points in the range from0 to xf for x
and with ny points in the range frog0 to yf for y to a previously declared instance of tG@lot class.
The function has an optional paramter.

Example 1

#include<math.h>
#include<chplot.h>

#define NX 50
#define NY 50

double func(double x, double y, void *param) {
double offset, z;

offset = *(double*)param;
z = cos(x)*sin(y) +offset;
return z;

}

int main() {
double x0, xf, y0, yf, offset;
CPlot plot;
X
xf

oN o

0 ;
M_PI;
0 ;

<

*

yf = 2*M_PI;

offset = 1,

plot.title("cos(x)sin(y)+offset");

plot.funcp3D(x0, xf, y0, yf, NX, NY, func, &offset);
offset = 2;

plot.funcp3D(x0, xf, yO, yf, NX, NY, func, &offset);
plot.plotting();
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Output

SeeCPlot::func3D().

See Also

CPlot::func2D(), CPlot::func3D(), CPlot::funcp2D(), CPlot::data2D(), CPlot::data3D),
CPlot::data3DCurve(), CPlot::data3DSurfacd), fplotxy ().

CPlot::getLabel

Synopsis in Ch
#include <chplot.h>
string_t getLabel(int axis );

Synopsis in C++
#include <chplot.h>
char * getLabel(int axis );

Purpose
Get the label for a plot axis.

Return Value
The label of the axis.

Parameters
axis The axis with its label to be obtained. Valid values are:

PLOT _AXIS_X Select the x axis only.
PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.
PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

Description
Get the label of a plot axis.

Example

#include <math.h>
#include <chplot.h>

int main() {
class CPlot plot;
char *xlabel, *ylabel, *zlabel, *title;

plot.label(PLOT_AXIS_X, "xlabel");
xlabel = plot.getLabel(PLOT_AXIS_X);
ylabel = plot.getLabel(PLOT_AXIS_Y);
zlabel = plot.getLabel(PLOT_AXIS_Z);
printf("xlabel = %s\n", xlabel);
printf("ylabel = %s\n", ylabel);
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printf("zlabel = %s\n", zlabel);
titte = plot.getTitle();
printf("title = %p\n", title);
plot.title("New Title");
titte = plot.getTitle();
printf("title = %s\n", title);

}

Output

xlabel = xlabel

ylabel = y
zlabel = z
titte = O

titte = New Title

See Also
CPlot::label(), CPlot::title (), CPlot::getTitle().

CPlot::getOutputType

Synopsis in Ch
#include <chplot.h>
plotinfo _t getOutputType();

Synopsis in C++
#include <chplot.h>
plotinfo _t getOutputType();

Purpose
Get the output type for a plot.

Return Value
The output type in one of the following forms:

PLOT _OUTPUTTYPE _DISPLAY Display the plot on the screen.
PLOT _OUTPUTTYPE_STREAM Output the plot as a standard output stream.
PLOT _OUTPUTTYPE_FILE Output the plot to a file in one of a variety of formats.

ParametersNone
Description
Get the output type of a plot.

Example

#include <math.h>
#include <chplot.h>
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int main() {

}

class CPlot plot;
plotinfo_t outputtype;

outputtype = plot.getOutputType();

if(outputtype == PLOT_OUTPUTTYPE_DISPLAY)
printf("output is displayed\n");

else if(outputtype == PLOT_OUTPUTTYPE_STREAM)
printf("output is stdout stream\n");

else if(outputtype == PLOT_OUTPUTTYPE_FILE)
printf("output is in a file\n");

return O;

Output

output is displayed

See Also
CPlot::outputType().

CPlot::getSubplot

CPlot::getSubplot

Synopsis
#include <chplot.h>
class CPlot getSubplofint row, int col);

Purpose
Get a pointer to an element of a subplot.

Return Value

Returns a pointer to the specified element of the subplot.

Parameters

row The row number of the desired subplot element. Numberingssiath zero.

col The column number of the desired subplot element. Numbetengs with zero.

Description

After the creation of a subplot usingPlot::subplot(), this function can be used to get a pointer to an ele-
ment of the subplot. This pointer can be used &Péot pointer normally would be. Addition of data sets
or selection of plotting options are done normally. Howeeaich option only effects the subplot element

currently pointed to.

Example

#include <chplot.h>
#include <math.h>

#define POINTS 50
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#define
#define
#define
#define
#define
#define
#define
#define

NUM1 30
NUM2 360

NUMX1
NUMY1
NUMX2
NUMY2
NUMX3
NUMY3

int main() {

36
20
30
30
40
60

double t[POINTS], bO[POINTS], b1[POINTS], b2[POINTS], b3
int i, j, datasethum=0, line_type=4, line_width = 2;

double theta2[NUMZ2], r2[NUM2];

double x3[NUMZ2], y3[NUM2], z3[NUMZ2], z32[NUM2];

double thetad[NUMX1], z4[NUMY1], r4[NUMX1*NUMY1];
double r, xX5[NUMX2], y5[NUMY2], z5[NUMX2*NUMY2];
double x6[NUMX3], y6[NUMY3], z6[NUMX3*NUMY3];

class CPlot subplot, *spl;

/* plot 1 */
for(i=0; i< POINTS; i++) {
ti] = 1+i*(10.0-1)/(POINTS-1);

bO[i] = jO(t[i]);
b1[i] = j1(ti);
b2[i] = in(2, t[i]);
b3[i] = in(3, t[i]);
}
/* plot 2 */

for(i=0; i<KNUM2; i++) {
theta2[il= 0 + i*M_PI/(NUM2-1); /I linspace(theta2, 0, M_P
r2[i] = sin(5*theta2[i]); // r2 = sin(5*theta2);

}

/* plot 3 */
for(i=0; i<KNUM2; i++) {

x3[i]= 0 + i*360.0/(NUM2-1); // linspace(x3, 0, 360);
y3[i] = sin(x3[i]*M_P1/180);

z3[i] cos(x3[i]*M_P1/180);
z32[i] = y3jif;

}

[* plot 4 */

for(i=0; i<KNUMX1; i++) {

theta4[i]l= 0 + i*360.0/(NUMX1-1); // linspace(theta4, 0, 3
}
for(i=0; i<KNUMY1; i++) {

z4[i]= 0 + i*2*M_PIl/(NUMY1-1); // linspace(z4, 0, 2*M_PI);
}
for(i=0; i<NUMX1; i++) {

for(j=0; j<NUMY1; j++) {

r4[i*NUMY1+j] = 2+cos(z4[j));

}

}

/* plots 5 */
for(i=0; i<KNUMX2; i++) {
x5[i]= -10 + i*20.0/(NUMX2-1); /I linspace(x5, -10, 10);
}
for(i=0; i<KNUMY2; i++) {
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y5[i]= -10 + i*20/(NUMY2-1); /I linspace(y5, -10, 10);
}
for(i=0; i<KNUMX2; i++) {
for(j=0; j<NUMY2; j++) {
r = sqrt(x3[iI*x5[i]+y5[]*y5[il);
Z5[NUMY2*i+j] = sin(r)/r;

}

[* plots 6 */
for(i=0; i<KNUMXS; i++) {
x6[i]= -3 + i*6.0/(NUMX3-1); // linspace(x6, -3, 3);
}
for(i=0; i<KNUMY3; i++) {
y6[i]= -4 + i*8/(NUMY3-1); // linspace(y6, -4, 4);
}
for(i=0; i<KNUMXS; i++) {
for(j=0; j<NUMY3; j++) {
z6[NUMY3*i+j] = 3*(1-x6[i])*(1-x6[i])*
exp(-(x6[i]*x6[i])-(y6[i]+1)*(y6[j]+1))
- 10*(x6[i}/5 - x6[i*x6[i]*x6[i]-pow(y6[j],5))*
exp(-x6[i]*x6[i]-y6[jI*y6l[i])
- 1/3*exp(-(x6[i]+1)*(x6[i]+1)-y6[i]*y6[i]);

subplot.subplot(2,3); /* create 2 x 3 subplot */

spl = subplot.getSubplot(0,0); /* get subplot (0,0) */
spl->title("Line");

spl->label(PLOT_AXIS_X,"t");
spl->label(PLOT_AXIS_Y,"Bessel functions");
spl->data2DCurve(t, b0, POINTS);
spl->data2DCurve(t, bl, POINTS);
spl->data2DCurve(t, b2, POINTS);
spl->data2DCurve(t, b3, POINTS);

spl = subplot.getSubplot(0,1); /* get subplot (0,1) */
spl->title("Polar");

spl->axisRange(PLOT_AXIS_XY, -1, 1);
spl->ticsRange(PLOT_AXIS_XY, .5, -1, 1);
spl->data2DCurve(theta2, r2, NUM2);
spl->polarPlot(PLOT_ANGLE_RAD);
spl->sizeRatio(-1);

spl = subplot.getSubplot(0,2); /* get subplot (0,2) */
spl->title("3D curve");

spl->data3DCurve(x3, y3, z3, NUM2);
spl->data3DCurve(x3, y3, z32, NUM2);
spl->axisRange(PLOT_AXIS_X, 0, 400);
spl->ticsRange(PLOT_AXIS_X, 200, 0, 400);
spl->axisRange(PLOT_AXIS_Y, -1, 1);
spl->ticsRange(PLOT_AXIS_Y, 1, -1, 1);
spl->axisRange(PLOT_AXIS_Z, -1, 1);
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spl->ticsRange(PLOT_AXIS_Z, 1, -1, 1);
spl->colorBox(PLOT_OFF);

spl = subplot.getSubplot(1,0); /* get subplot (1,0) */
spl->title("Cylindrical");
spl->data3DSurface(theta4, z4, r4, NUMX1, NUMY1);

spl->coordSystem(PLOT_COORD_CYLINDRICAL, PLOT_ANGLE_ DEG);

spl->axisRange(PLOT_AXIS_Z, 0, 8);
spl->ticsRange(PLOT_AXIS_Z, 2, 0, 8);
spl->axisRange(PLOT_AXIS_XY, -4, 4);
spl->colorBox(PLOT_OFF);
spl->ticsRange(PLOT_AXIS_XY, 2, -4, 4);
spl->label(PLOT_AXIS_XYZ, NULL);

spl = subplot.getSubplot(1,1); /* get subplot (1,1) */
spl->title("3D Mesh");
spl->axisRange(PLOT_AXIS_X, -10, 10);
spl->ticsRange(PLOT_AXIS_X, 5, -10, 10);
spl->axisRange(PLOT_AXIS_Y, -10, 10);
spl->ticsRange(PLOT_AXIS_Y, 5, -10, 10);
spl->axisRange(PLOT_AXIS _Z, -.4, 1.2);
spl->ticsRange(PLOT_AXIS_Z, .4, -4, 1.2);
spl->data3DSurface(x5, y5, z5, NUMX2, NUMY2);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);

spl = subplot.getSubplot(1,2); /* get subplot (1,2) */
spl->title("3D Mesh");

spl->data3DSurface(x6, y6, z6, NUMX3, NUMY3);
spl->axisRange(PLOT_AXIS_X, -3, 3);
spl->ticsRange(PLOT_AXIS_X, 2, -3, 3);
spl->axisRange(PLOT_AXIS_Y, -4, 4);
spl->ticsRange(PLOT_AXIS_Y, 2, -4, 4);
spl->axisRange(PLOT_AXIS_Z, -8, 8);
spl->ticsRange(PLOT_AXIS_Z, 4, -8, 8);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);
spl->ticsLevel(0.1);

subplot.plotting();
return O;

}

Output
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See Also

CPlot::subplot().

CPlot:.getTitle

Synopsis in Ch
#include <chplot.h>
string_t getTitle (void);

Synopsis in C++
#include <chplot.h>
char *getTitle(void);

Purpose
Get the plot title.

Return Value
The plot title.

Parameters
None.

130



Chapter 4: Reference for Class CPlot CPlot::grid

Description
Get the title of the plot. If no titteNULLwill be returned.

Example
seeCPlot::getLabel).

See Also
CPlot::label(), CPlot::getLabel)), CPlot::title ().

CPlot::grid

Synopsis in Ch
#include <chplot.h>
void grid (int flag, ... /* [char * optior] */);

Synopsis in C++

#include <chplot.h>

void grid(int flag);

void grid(int flag, char * option);

Syntax in Ch and C++
grid (PLOT _OFF)

grid (PLOT _ON)

grid (PLOT _ON, option)

Purpose
Enable or disable the display of a grid on the xy plane.

Return Value
None.

Parameters
flag This parameter can be set to:

PLOT _ON Enable the display of the grid.
PLOT _OFF Disable the display of the grid.

option The option for the grid.

Description
Enable or disable the display of a grid on the xy plane. Bywlgfthe grid is off. For a polar plot, the polar
grid is displayed. Otherwise, the grid is rectangular.

The optional argumeniption of string type with the following values can be used to fineettime
grid based on the argument for set grid command of the gnuplot

{{noH{m}xtics} {{no}{m}ytics} {{no}{mj}ztics}
{{no{m}x2tics} {{no}{m}y2tics}
{{no{m}cbtics}
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{polar {<angle>}}
{layerdefault | front | back}
{ {linestyle <major_linestyle>}

| {linetype | It <major_linetype>}

{linewidth | lw <major_linewidth>}
{ , {linestyle | Is <minor_linestyle>}
| {linetype | It <minor_linetype>}
{linewidth | lw <minor_linewidth>} } }

The grid can be enabled and disabled for the major and/ormtimmmarks on any axis, and the linetype
and linewidth can be specified for major and minor grid lines.

Additionally, a polar grid can be selected for 2-d plots—elgs are drawn to intersect the selected tics,
and radial lines are drawn at definable intervals. The iatds/given in degrees or radians, depending on
the argument o€Plot::polarPlot(). The default polar angle is 30 degrees.

The pertinent tics must be enabled. Otherwise, the plotimgine will quietly ignore instructions to
draw grid lines at non-existent tics, but they will appeahé tics are subsequently enabled.

The ‘linetype’ is followed by an integer index representifig line type for drawing. The line type
varies depending on the terminal type used GBét:.outputType). Typically, changing the line type will
change the color of the line or make it dashed or dotted. Athteals support at least six different line types.
The ‘linewidth’ is followed by a scaling factor for the lineidth. The line width is ‘linewidth* multiplied
by the default width. Typically the default width is one gixe

If no linetype is specified for the minor gridlines, the sametype as the major gridlines is used.

If "front" is given, the grid is drawn on top of the graphed data'bHck" is given, the grid is
drawn underneath the graphed data. Usingnt"  will prevent the grid from being obscured by dense
data. The default setuplayerdefault” ,is equivalent tdback” for 2d plots. In 3D plots the default
is to split up the grid and the graph box into two layers: orfgitd the other in front of the plotted data and
functions.

For 3D plot, Z grid lines are drawn on the bottom of the plot.

Example 1
Compare with the output for the example@®lot::axisRangé).

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
double x[NUM], y[NUM];
int i;
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); /I linspace(x, 0, 360)
yli] = sin(x[(]*M_P1/180); // Y-axis data

plot.axisRange(PLOT_AXIS_X, -30, 390);
plot.ticsRange(PLOT_AXIS_X, 30, -30, 390);
plot.axisRange(PLOT_AXIS_Y, -1, 1);
plot.ticsRange(PLOT_AXIS_Y, .25, -1, 1);
plot.grid(PLOT_ON);

plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;
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}
Output
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Example 2
Compare with the output for examples@#lot::data3D() andCPlot::data3DSurface).

#include <math.h>
#include <chplot.h>

#define NUMX 20

#define NUMY 30

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
int ij;
class CPlot plot;

for(i=0; i<NUMX; i++) {
X[i]= -3 + i*6.0/((NUMX-1); // linspace(x, -3, 3);
}
for(i=0; i<NUMY; i++) {
yli]= -4 + i*8.0/(NUMY-1); // linspace(y, -4, 4);
}
for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
Z[NUMY*i+j] = 3*(1-x[i])*(L-x[i])*exp(-(X[IT*[i])-(y (1+1)*(yl1+1))
- 10*(X[i)/5 - X[I*x[iI*X[i]-pow(y[i],5))*exp(-x[i*x [i1-yCI*y0n
- 1/3*exp(-(x[il+1)*(x[i]+1)-y[l*y[il):;
} }
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.grid(PLOT_ON);

plot.plotting();
return O;

}

Output
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b ADONDSO®

b Nvonsow®

Example 3

An example with grids for both y and y2 axes on phge 683Biot:axeg).

Example 4

An example with grids on the front for a filled curve on pageli&7CPIot:plotType().

CPlot::isUsed

Synopsis
#include <chplot.h>
int isUsed);

Purpose
Test if an instance of thEPlot class has been used.

Return Value
Returnstrue if the CPlot instance has been previously used, retfiatse  otherwise.

Parameters
None.

Description

This function determines if an instance of G@lot class has previously been used. The function actually
tests if data have previously been added to the instancéydmking if an internal pointer in the CPlot class
is NULL. If the pointer is not NULL, then the instance has bemsed. This function is used internally by

fplotxy (), fplotxyz(), plotxy(), plotxyz(), plotxyf(), andplotxyzf().

See Also
fplotxy (), fplotxyz(), plotxy(), plotxyz(), plotxyf(), andplotxyzf().
CPlot::label
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Synopsis in Ch
#include <chplot.h>
void label(int axis , string_t label);

Synopsis in C++
#include <chplot.h>
void label(int axis , char * label);

Purpose
Set the labels for the plot axes.

Return Value
None.

Parameters
axis The axis to be set. Valid values are:

PLOT _AXIS_X Select the x axis only.

PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Select the x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

label label of the axis.

Description
Set the plot axis labels. The label for the z-axis can be dgtfona 3D plot. If no label is desired, the value
of NULLcan be used as an argument. For example, functioplcdllabel(PLOT_AXIS XY, NULL)

will suppress the labels for both x and y axes of the plot. Baudé, labels are “x”, “y”, and “z” for the first
X, Y, and z axes, respectively.

Example
Compare with the output for examples@®lot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
int i;
double x[NUM], y[NUM];
char *xlabel="Degrees", *ylabel="Amplitude";
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/((NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180); // Y-axis data

}
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plot.label(PLOT_AXIS_X, xlabel);
plot.label(PLOT_AXIS_Y, ylabel);
plot.data2DCurve(x, y, NUM);

400

plot.plotting();
return O;
Output
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See Also

CPlot::getLabel(), CPlot::title ().
CPlot::getTitle().

CPlot::legend

CPlot::legend

Synopsis in Ch
#include <chplot.h>
void legendstring _t legend int num);

Synopsis in C++
#include <chplot.h>
void legendchar * legend int nuny;

Purpose
Specify a legend string for a previously added data set.

Return Value
None.

Parameters
legend The legend string.

num The data set the legend is added to.
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Description

The legend string is added to a plot legend located in therujigie corner of the plot by default. Number-
ing of the data sets starts with zero. New legends will repl@eviously specified legends.

This member function shall be called after plotting dataeiasen added by member functidbBlot::data2Dx),
CPlot::data2DCurve(), CPlot::data3X), CPlot::data3DCurve(), CPlot::data3DSurfacd), CPlot::dataFile().

Bugs

The legend string may not be displayed for a data set with glesipoint. To suppress the legend string
completely, passs value 6f" to the argumentegend . UseCPlot::text() to add a legend for the data set.

Example

Compare with the output for the exampleGlot::legendLocation).

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {

plot.plotting();
return O;
Output
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See Also

int i;
double x[NUM], y[NUM], y2[NUM]J;
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); /I linspace(x, 0, 360)
yli] = sin(x[(]*M_P1/180); // Y-axis data
y2[i] = cos(x[i|*M_P1/180); // Y-axis data

}

plot.data2DCurve(x, y, NUM);
plot.data2DCurve(x, y2, NUM);
plot.legend("sin(x)", 0);
plot.legend("cos(x)", 1);

CPlot::legendLocation
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CPlot::data2X), CPlot::data2DCurve(), CPlot::data3D), CPlot::data3DCurve(), CPlot::data3DSurfacd),
CPlot::dataFile(), CPlot::legendLocatior(), CPlot::legendOption().

CPlot::legendLocation

Synopsis in Ch
#include <chplot.h>
void legendLocation(double x, doubley, ... /* [double Z] */);

Synopsis in C++

#include <chplot.h>

void legendLocation(double x, double y);

void legendLocation(double x, doubley, double 2);

Syntax in Ch and C++
legendLocation(x, y)
legendLocation(x, y, 2)

Purpose
Specify the plot legend (if any) location

Return Value
None.

Parameters
X The x coordinate of the legend.

y The y coordinate of the legend.
Z The z coordinate of the legend.

Description

This function specifies the position of the plot legend ugihg coordinates. The position specified is the
location of the top right of the box for the markers and lalm#l¢he legend, as shown below. By default,
the location of the legend is near the upper-right cornehefdlot. For a two-dimensional plot, the third
argument is not necessary.

Legend Position

Y1 Legend1*

Legend2' m—m—m
Legend3: e—e—e
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Example

Compare with the output for the exampleG@lot::legend).

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
int i;

double x[NUM], y[NUM], y2[NUM];

class CPlot plot;

for(i=0; i<NUM; i++) {

X[i]= 0 + i*360.0/(NUM-1); /I linspace(x, 0, 360)

yli] = sin(x[i]*M_PI/180); // Y-axis data

y2[i] = cos(x[i]*M_P1/180); // Y-axis data

}

plot.data2DCurve(x, y, NUM);

plot.data2DCurve(x, y2, NUM);

plot.legend("sin(x)", 0);

plot.legend("cos(x)", 1);

plot.legendLocation(60,
plot.plotting();
return O;
}
Output
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See Also

CPlot::legendOption
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CPlot::legend), CPlot::legendOption().

CPlot::legendOption

Synopsis in Ch and C++
#include <chplot.h>
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void legendOption(char * option);

Syntax in Ch and C++
legendOption(option)

Purpose
Set options for legends of a plot.

Return Value
None.

Parameters
option The options for legends of a plot.

Description
The optional argumerdption  of string type with the following values can be used to fineetthre legends
of a plot.

{{inside | outside} | {Imargin | rmargin | tmargin | bmargin}
| {at <position>}}
{left | right | center} {top | bottom | center}
{vertical | horizontal} {Left | Right}
{{no}reverse} {{nol}invert}
{samplen <sample_length>} {spacing <vertical_spacing>}
{width <width_increment>}
{height <height_increment>}
{{no}autotitle {columnheader}}
{{no}box { {linestyle | Is <line_style>}
| {linetype | It <line_type>}
{linewidth | Iw <line_width>}}}

Legends are stacked according to ‘vertical’ or ‘horizontah the case of ‘vertical’, the legendskey
occupy as few columns as possible. That is, legends areedlipma column until running out of vertical
space at which point a new column is started. In the case oftmtal’, the legends occupy as few rows as
possible.

By default the legends are placed in the upper right insidearoof the graph. The keywords ‘left’,
‘right’, ‘top*, ‘bottom’, ‘center’, ‘inside’, ‘outside’, ‘Imargin‘, ‘rmargin‘, ‘tmargin‘, ‘bmargin‘(, ‘above’,
‘over’, ‘below' and ‘under') may be used to automaticallyapk the legends in other positions of the graph.
Also an ‘at<positionx> ‘ may be given to indicate precisely where the plot should laegd. In this
case, the keywords ‘left’, ‘right’, ‘top*, ‘bottom‘ and ‘ager’ serve an analogous purpose for alignment.

To understand positioning, the best concept is to think afggon, i.e., inside/outside, or one of the
margins. Along with the region, keywords ‘left/centerlrig(l/c/r) and ‘top/center/bottom’ (t/c/b) control
where within the particular region the legends should beqaa

When in ‘inside’ mode, the keywords ‘left’ (1), ‘right' (r)'top* (t), ‘bottom* (b), and ‘center’ (c) push
the legends out toward the plot boundary as illustrated:

t/l t/c t/r

cl/l c clr
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b/l blc  bir

When in ‘outside’ mode, automatic placement is similar mdbove illustration, but with respect to the
view, rather than the graph boundary. That s, a border issthowvard to make room for the key outside of
the plotting area, although this may interfere with othéela and may cause an error on some devices. The
particular plot border that is moved depends upon the positescribed above and the stacking direction.
For options centered in one of the dimensions, there is nagantyp about which border to move. For the
corners, when the stack direction is ‘vertical’, the leftright border is moved inward appropriately. When
the stack direction is ‘horizontal’, the top or bottom bardemoved inward appropriately.

The margin syntax allows automatic placement of legendardégss of stack direction. When one of
the margins ‘Imargin’ (Im), ‘rmargin‘ (rm), ‘tmargin‘ (tm)and ‘bmargin‘ (bm) is combined with a single,
non-conflicting direction keyword, the following illustead positions may contain the legends:

Itm c/tm r/tm

t/lm t/rm
c/lm c/rm
b/Im b/rm

I/lbm c/bm r/bm

Keywords ‘above’ and ‘over’ are synonymous with ‘tmargir=or version compatibility, ‘above’ or
‘over* without an additional I/c/r or stack direction keywebuses ‘center’ and ‘horizontal’. Keywords ‘be-
low' and ‘under' are synonymous with ‘bmargin‘. For comdity, ‘below’ or ‘under without an addi-
tional I/c/r or stack direction keyword uses ‘center' andrizontal’. A further compatibility issue is that
‘outside’ appearing without an additional t/b/c or stackedtion keyword uses ‘top’, ‘right’ and ‘vertical’
(i.e., the same as t/rm above).

The<position>  can be a simple x,y,z as in previous versions, but these canelseded by one of
five keywords (‘first’, ‘second’, ‘graph’, ‘screen’, ‘chacter) which selects the coordinate system in which
the position of the first sample line is specified. See ‘cowtdis’ for more details. The effect of ‘left’,
‘right’, ‘top*, ‘bottom’, and ‘center* when<position> is given is to align the legends as though it were
text positioned using the label command, i.e., ‘left’ mekfisalign with key to the right of jpositiong¢,, etc.

Justification of the labels within the key is controlled byeft: or ‘Right’ (default is ‘Right’). The text
and sample can be reversed (‘reverse’) and a box can be drawndathe legend’box {...}) ina
specified ‘linetype’ and ‘linewidth’. Note that not all temal drivers support linewidth selection, though.

By default the first plot label is at the top of the legends amttessive labels are entered below it. The
‘invert' option causes the first label to be placed at thedrotof the legends, with successive labels entered
above it. This option is useful to force the vertical ordgrof labels in the legends to match the order of
box types in a stacked histogram.

The length of the sample line can be controlled by ‘sampl&he sample length is computed as the sum
of the tic length ancksample_length>  times the character width. ‘samplen’ also affects the posst
of point samples in the legends since these are drawn at thygoint of the sample line, even if the sample
line itself is not drawn.

The vertical spacing between lines is controlled by ‘spgicifThe spacing is set equal to the product
of the pointsize, the vertical tic size, ardertical_spacing> . The program will guarantee that the
vertical spacing is no smaller than the character height.
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The <width_increment> is a number of character widths to be added to or subtracted the
length of the string. This is useful only when you are puttingox around the legends and you are us-
ing control characters in the text. CPlot class simply cedhe number of characters in the string when
computing the box width; this allows you to correct it.

The<height_increment> is a number of character heights to be added to or subtraciedthe
height of the key box. This is useful mainly when you are pgtt box around the legends, otherwise it can
be used to adjust the vertical shift of automatically chdegand position bycheight_increment>/2

The defaults for legends are ‘on’, ‘right’, ‘top’, ‘vertita'Right’, ‘noreverse’, ‘noinvert’, ‘samplen 4,
‘spacing 1.25°, and ‘nobox’. The defautlinetype> is the same as that used for the plot borders.

The legends are drawn as a sequence of lines, with one plotilses on each line. On the right-hand
side (or the left-hand side, if ‘reverse’ is selected) oftelitwe is a representation that attempts to mimic the
way the curve is plotted. On the other side of each line isg¢kedescription (the line title), obtained from
the member functioilCPlot::legend(). The lines are vertically arranged so that arginay straight line
divides the left- and right-hand sides of the key. It is therdiates of the top of this line that are specified
in the argument obption or member functiorCPIot::legendLocatior(). For a 2D plot, only the x and
y coordinates are used to specify the line position. For al®D p, y and z are all used as a 3-d location
mapped using the same mapping as the graph itself to fornethgred 2-d screen position of the imaginary
line.

When using the TeX or PostScript drivers, or similar drivehgere formatting information is embedded
in the string, CPlot class is unable to calculate corretibywidth of the string for the legend positioning. If
the legends are to be positioned at the left, it may be coamémd use the combination ‘left Left reverse'.
The box and gap in the grid will be the width of the literal istyi

For a 3D countour, the contour labels will be listed in theeleds.

Examples:
This places the legends at coordinates 2,3.5,2 in the défast) coordinate system:

plot.legendOption("2,3.5,2";
This places the legends below the graph:
plot.legendOption("below");

This places the legends in the bottom left corner, leftHiest the text, and draws a box around it in
linetype 3:

plot.legendOption("left bottom Left box 3");

Examples

See three examples on pafes]184] 185[and 186Rt:plotType().
See Also

CPlot::legend), CPlot::legendLocation).

CPlot::line

Synopsis in C++

#include <chplot.h>

int line (double x1, doubleyl, double x2, double y2);

int line (double x1, doubleyl, double z1, double x2, doubley2, double z2);
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Synopsis in Ch
#include <chplot.h>
int line (double x1, doubleyl], ... /* doublex2, doubley?2; double z1, double x2, doubley?2, double z2*/);

Syntax in Ch and C++
line(x1, y1, x2, y2);
line(x1, y1, z1, X2, y2, z2);

Purpose
Add a line to a plot.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
x1 The x coordinate of the first endpoint of the line.

y1 The y coordinate of the first endpoint of the line.

z1 The z coordinate of the first endpoint of the line. This argaotigignored for 2D plots.

x2 The x coordinate of the second endpoint of the line.

y2 The y coordinate of the second endpoint of the line.

z2 The z coordinate of the second endpoint of the line. Thisraggu is ignored for 2D plots.

Description

This function adds a line to a plot. It is a convenience fuorctor creation of geometric primitives. A line
added with this function is counted as a data set for latds talCPlot::legend) and CPlot::plotType().
For 2D rectangular and 3D cartesian plotdl, fy1, z1) and &2, y2, z2) are the coordinates of the endpoints
of the line, specified in units of the X, y, and z axes. Howef@r2D plots,z1andz2are ignored. For 2D
polar and 3D cylindrical plots, the endpoints are specifredalar coordinates wherveis 6, y is r, andzis
unchanged. Again, for 2D plotglandz2are ignored. For 3D plots with spherical coordinatés, y is ¢
andzisr.

Example 1

#include <chplot.h>

int main(){
double x1 = 1, y1 = 1, x2 = 3, y2 = 4;
class CPlot plot;

plot.line(x1, y1, x2, y2);
plot.sizeRatio(-1);
plot.axisRange(PLOT_AXIS_XY, 0, 5, .5);
plot.plotting();

return O;

}
Output
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45

35 |

05

Example 2

#include <chplot.h>

int main(){
double thetal = 30, theta2 = 60, r1 = 1, r2
class CPlot plot;

I
w

plot.grid(PLOT_ON);
plot.polarPlot(PLOT_ANGLE_DEG);
plot.line(thetal, rl, theta2, r2);
plot.plotType(PLOT_PLOTTYPE_LINES, 0);
plot.lineType(0, 1, 3);

plot.sizeRatio(-1);
plot.axisRange(PLOT_AXIS_XY, -1, 4, .5);

plot.plotting();
return O;

}

Output

35
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See Also

CPlot::data2X), CPlot::data2DCurve(), CPlot::data3X), CPlot::data3DCurve(),
CPlot::data3DSurfacd), CPlot::circle(), CPlot::outputType(), CPlot::plotType(), CPlot::point(),
CPlot::polygon(), CPlot::rectangle).

CPlot::lineType

Synopsis in Ch
#include <chplot.h>
void lineType(int num int line_type int line_width|, ... /* [char line_color] */);

Synopsis in C++

#include <chplot.h>

void lineType(int num int line_or_point_type int line_width);

void lineType(int num int line_or_point.type int line_width, char line_color);

Syntax in Ch and C++
lineType(num line_type line_width)
lineType(num line_type line_width, line_color)

Purpose
Set the line type, width, and color for lines, impulses, stec.

Return Value
None.

Parameters

num The data set to which the line type, width, and color apply.

line_type An integer index representing the line type for drawing. theesame value for different curves
so that each curve with the same style, and same color byltefau

line_width A scaling factor for the line width. The line width ime_width multiplied by the default width.

line_color color for the line.

Description
Set the desired line type, width, and color for a previouslgeal data set.

Numbering of the data sets starts with zero. The line stytéarmarker type for the plot are selected
automatically. The default line type, width, and color ca&changed by this member function.

Theline_typespecifies an index for the line type used for drawing the liffee line type varies depending
on the terminal type used (s&lot::outputType). Typically, changing the line type will change the color
of the line or make it dashed or dotted. All terminals suppobitast six different line types. By default, the
line type is 1. Thdine_width specifies the line width. The line width lime_width multiplied by the default
width. Typically the default width is one pixel.

An optional fourth argument can specify the color of a lineagbgolor name or RGB value, such as
"blue" or "#0000ff*  for color blue. The default line type, width, and color candbenged by the
function call
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plot.lineType(num, linetype, linewidth, "blue");

The color of the line is specified as blue in this example. Tala\wcolor names and their corresponding
GRB values are listed below.

Color Name Hexadecimal R G B
values
white #ffffff = 255 255 255
black #000000 = O O O
gray0 #000000 = 0 O O
grey0 #000000 = O O O
grayl10 #lalala = 26 26 26
greyl10 #lalala = 26 26 26
gray20 #333333 = 51 51 51
grey20 #333333 = 51 51 51
gray30 #4d4dad = 77 77 77
grey30 #4d4d4d = 77 77 77
gray40 #666666 = 102 102 102
grey40 #666666 = 102 102 102
gray50 #rfrfrf = 127 127 127
grey50 #rfrfrf = 127 127 127
gray60 #999999 = 153 153 153
grey60 #999999 = 153 153 153
gray70 #b3b3b3 = 179 179 179
grey70 #b3b3b3 = 179 179 179
gray80 #icceceee = 204 204 204
grey80 #cceceee = 204 204 204
gray90 #ebebe5 = 229 229 229
grey90 #ebebeb = 229 229 229
gray100 #ffffff = 255 255 255
greyl100 #fffff = 255 255 255
gray #bebebe = 190 190 190
grey #bebebe = 190 190 190
light-gray #d3d3d3 = 211 211 211
light-grey #d3d3d3 = 211 211 211
dark-gray #a9%a9%a9 = 169 169 169
dark-grey #a%a%a9 = 169 169 169
red #ff0O0O00 = 2565 0 O
light-red #f03232 = 240 50 50
dark-red #8b0000 = 139 0 O
yellow #fff00 = 255 255 0
light-yellow #ffffe0 = 255 255 224
dark-yellow #c8c800 = 200 200 0
green #00ff00 = 0 255 0
light-green #90ee90 = 144 238 144
dark-green #006400 = 0 100 0
spring-green #0Off7f = 0 255 127
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forest-green
sea-green
blue
light-blue
dark-blue
midnight-blue
navy
medium-blue
royalblue
skyblue

cyan
light-cyan
dark-cyan
magenta
light-magenta

dark-magenta

turquoise

light-turquoise
dark-turquoise

pink
light-pink
dark-pink
coral
light-coral
orange-red
salmon
light-salmon
dark-salmon
aguamarine
khaki
dark-khaki
goldenrod

light-goldenrod
dark-goldenrod

gold

beige

brown
orange
dark-orange
violet
dark-violet
plum

purple

Example 1

/* File: lineType.cpp */

#include <math.h>
#include <chplot.h>

#228b22 = 34 139 34
#2e8b57 = 46 139 87

#0000ff = O 0O 255
#add8e6 = 173 216 230
#00008b = O 0 139
#191970 = 25 25 112
#000080 = O 0 128
#0000cd = O 0 205

#4169el = 65 105 225
#87ceeb = 135 206 235

#0Offff = 0 255 255
#eOffff = 224 255 255
#008b8b = 0 139 139

#ffOOff = 255 0 255
#f055f0 = 240 85 240
#8b008b = 139 0 139
#40e0d0 = 64 224 208
#afeeee = 175 238 238
#00cedl = 0 206 209
#ffcOcb = 255 192 203
#ffbécl = 255 182 193
#ff1493 = 255 20 147
#ff7f50 = 255 127 80
#f08080 = 240 128 128
#ff4500 = 255 69 0
#fa8072 = 250 128 114
#ffaO7a = 255 160 122
#€9967a = 233 150 122
#7fffd4 = 127 255 212
#f0e68c = 240 230 140
#bdb76b = 189 183 107
#daab520 = 218 165 32
#eeddB82 = 238 221 130
#b8860b = 184 134 11
#ffd700 = 255 215 0
#f5fbdc = 245 245 220
#ab2a2a = 165 42 42
#ffab00 = 255 165 0
#ff8c00 = 255 140 0
#ee82ee = 238 130 238
#9400d3 = 148 0 211
#ddaOdd = 221 160 221
#a020f0 = 160 32 240

147

CPlot::lineType



Chapter 4: Reference for Class CPlot CPlot::lineType

#define NUM 36

int main() {
double x[NUM], y[NUM], y2[NUM], y3[NUM];
int line_type = 1, line_width = 4, datasetnum = 0, i;
CPlot plot;

for(i=0; i<NUM; i++) {
X[i] = -M_PI + i*2*M_PI/(NUM-1); // lindata(-M_PI, M_PI, x)

ylil = sin(x[i]);

y2[i] = sin(x[i])+0.5;
y2[i] = sin(x[i)+1;
y3[i] = sin(x[i)+2;

}

plot.data2DCurve(x, y, NUM);

plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width, "red" );
plot.legend("red line for sin(x)", datasetnum);

plot.data2DCurve(x, y2, NUM);

plot.plotType(PLOT_PLOTTYPE_LINES, ++datasetnum);
plot.lineType(datasetnum, line_type, line_width, "gree n");
plot.legend("green line for sin(x)+1", datasetnum);

plot.data2DCurve(x, y3, NUM);

plot.plotType(PLOT_PLOTTYPE_LINES, ++datasetnum);
plot.lineType(datasetnum, line_type, line_width, "blue ";
plot.legend("blue line for sin(x)+2", datasetnum);

plot.axisRange(PLOT_AXIS_X, -4, 6);
plot.plotting();
}

Output

red line for sin(x)
green line for sin(x)+1
blue line for sin(x)+2

25

15

-05 -

Additional Examples

See Prograrhi 213 and Figure .13, Progiaml2.14 and Higufle @ntl programs and their generated
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figures forCPlot::plotType().

See Also
CPlot::plotType(), CPlot::pointType().

CPlot::margins

Synopsis
#include <chplot.h>
void margins(double left, double right, double top, double botton);

Purpose
Set the size of the margins around the edge of the plot.

Return Value
None.

Parameters
left The size of the left margin in character width.

right The size of the right margin in character width.
top The size of the top margin in character height.
bottom The size of the bottom margin in character height.

Description
By default, the plot margins are calculated automaticalljiey can be set manually with this function.
Specifying a negative value for a margin causes the defaluewvo be used.

Example
Compare with the output for examples@®lot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180); // Y-axis data

plot.data2DCurve(x, y, NUM);
plot.margins(15, 10, 5, 7);
plot.title("With margins");

plot.plotting();
return O;
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Output
With margins
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See Also

CPlot::borderOffsets().

CPlot::origin

Synopsis
#include <chplot.h>
void origin (double x_orig, double y_orig);

Purpose
Set the location of the origin for the drawing of the plot.

Return Value
None.

Parameters
x_orig The x coordinate of the origin for the drawing of the plot.

y_orig The y coordinate of the origin for the drawing of the plot.

Description

This function specifies the location of the origin for thewdireg of the plot. This is the location of the bottom
left corner of the bounding box of the plot, not the locatidnhe origin of the plot coordinate system. The
valuesx_org andy_org are specified as numbers between 0 and 1, where (0,0) is ttoarbletft of the plot
area (the plot window) and (1,1) is the top right. This fuoetis used internally by metha@Plot::subplot()

in conjunction with methoPlot::sizg).

See Also
CPlot::getSubploy), CPlot::sizg), CPlot::subplot().
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CPlot::outputType

Synopsis in Ch
#include <chplot.h>
void outputType(int outputtype ... /* [string_t terminal string_t filenamé */);

Synopsis in C++

#include <chplot.h>

void outputType(int outputtypé;

void outputType(int outputtype [char * terminal);

void outputType(int outputtype [char * terminal, char * filenamg);

Syntax in Ch and C++

outputType(outputtypé

outputType(PLOT _OUTPUTTYPE DISPLAY)
outputType(PLOT _OUTPUTTYPE _STREAM, terminal)
outputType(PLOT _OUTPUTTYPE _FILE , terminal filenameg

Purpose
Set the output type for a plot.

Return Value
None.

Parameters
outputtype This can have any of the following values:

PLOT _OUTPUTTYPE _DISPLAY Display the plot on the screen. The plot is displayed in its ow
separate window. A plot window can be closed by pressing ghé&ey in the X-Windows
system.

PLOT _OUTPUTTYPE_STREAM Output the plot as a standard output stream. This outputitype
useful for CGl (Common Gateway Interface) when a Ch progsanséd as CGl script in a Web
server.

PLOT _OUTPUTTYPE_FILE Output the plot to a file in one of a variety of formats. If thistput
option is selected two additional arguments are necesfayerminaltype andfilename

terminal Supported terminal types when gnuplot is used as a plottigine are as follow:

Terminal Description

aifm Adobe lllustrator 3.0.

corel EPS format for CoreIDRAW.

dxf AutoCAD DXF.

dxy800a Roland DXY800A plotter.

eepic ExtendedI[eXpicture.

emtex ETpXpicture with emTeX specials.
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epson-180dpi

Epson LQ-style 24-pin printer with 180dpi.

epson-60dpi Epson LQ-style 24-pin printers with 60dpi.
epson-Ix800 Epson LX-800, Star NL-10 and NX-100.
excl Talaris printers.

fig Xfig 3.1.

gif GIF file format.

gpic gpic/groff package.

hp2648 Hewlett Packard HP2647 an HP2648.
hp500c Hewlett Packard DeskJet 500c.

hpd;j Hewlett Packard DeskJet 500.

hpgl HPGL output.

hpljii HP LaserJet Il.

hppj HP PaintJet and HP3630 printers.
latex BTpXpicture.

mf MetaFont.

mif Frame Maker MIF 3.00.

nec-cp6 NEC CP6 and Epson LQ-800.
okidata 9-pin OKIDATA 320/321 printers.

pcl5 Hewlett Packard LaserJet lIl.

pbm Portable BitMap.

png Portable Network Graphics.

postscript Postscript.

pslatex ATpXpicture with postscript specials.
pstricks ETpXpicture with PSTricks macros.
starc Star Color Printer.

tandy-60dpi Tandy DMP-130 series printers.
texdraw ATpXtexdraw format.

tgif TGIF X-Window drawing format.

tpic [ATpXpicture with tpic specials.

CPlot::outputType

aifm Output an Adobe lllustrator 3.0 file. The format for teeminal string is:

"aifm [colormode] [

colormode can becolor

\"fontname \"] [fontsize]"

or monochrome.

fonthname is the name of a valid PostScript font.

fontsize

Defaults aranonochrome, "Helvetica"

Example:plot.outputType(PLOT

is the size of the font in points.

and 14pt.

OUTPUTTYPEILE, "aifm color", "plot.aif");

corel Output EPS format for CoreDRAW.

Example:plot.outputType(PLOT

OUTPUTTYPFILE, "corel", "plot.eps");
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dxf Output AutoCAD DXF file.
Example:plot.outputType(PLOT OUTPUTTYPEILE, "dxf*, "plot.dxf");
dxy800a Output file for Roland DXY800A plotter.

Example:plot.outputType(PLOT _OUTPUTTYPFILE, "dxy800a", "plot.dxy");

eepic Output extended IEXpicture.

Example:plot.outputType(PLOT _OUTPUTTYPFILE, "eepic", "plot.tex™);
emtex Output BTpXpicture with emTeX specials.

Example:plot.outputType(PLOT OUTPUTTYPFILE, "emtex", "plot.tex");
epson-180dpi  Epson LQ-style 24-pin printers with 180dpi.
Example:plot.outputType(PLOT OUTPUTTYPEILE, "epson-180dpi", "plot");
epson-60dpi  Epson LQ-style 24-pin printers with 60dpi.
Example:plot.outputType(PLOT _OUTPUTTYPFILE, "epson-60dpi*, "plot");
epson-Ix800  Epson LX-800, Star NL-10 and NX-100.

Example:plot.outputType(PLOT _OUTPUTTYPFILE, "epson-Ix800", "plot");

excl Talaris printers such as EXCL Laser printer and 1590.

Example:plot.outputType(PLOT OUTPUTTYPEFILE, "excl", "plot");

fig Xfig 3.1 file. The format for theerminal string is:

"fig [colormode] [size] [pointsmax num _points] [orientation]
[units] [fontsize fntsize] [size xsize ysize] [thickness w idth]
[depth layer]"

colormode can bemonochrome or color

size can besmall orbig

num.points is the maximum number of points per polyline.

orientation can belandscape or portrait . units can bemetric orinches .
fontsize  is the size of the text font in points. Must be preceded byfdinésize  keyword.
xsize andysize setthe size of the drawing area. Must be preceded bgittee keyword.
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width is the line thickness. Must be preceded bytiiekness  keyword.
layer isthe line depth. Must be preceded by thepth keyword.

Default values aremonochrome small pointsmax 1000 landscape inches
fontsize 10 thickness 1 depth 10

Example:plot.outputType(PLOT _OUTPUTTYPFILE, "fig color big",
"plot.fig");

gif  GIF file format. The format for théerminal string is:

"gif [transparent] [interlace] [font _size] [size X,y]
[colorO colorl color2 ..]

Specifying thetransparent keyword will generate a transparent GIF. By default, white i
the transparent color.

Specifying thanterlace key word will generate an interlaced GIF.

font _size issmall (6x12 pixels)medium (7x13 pixels), odarge (8x16 pixels).

x andy are the image size in pixels. Must be preceded bythe keyword.

color s are specified in the format "xrrggbb” where x is the charabtéand "rrggbb” are the
RGB components of the color in hexadecimal. A maximum of 286rs can be set. If the GIF
is transparent, the first color is used as the transpareot col

The default values aresmall size 640,480

Example:plot.outputType(PLOT OUTPUTTYPFILE, "gif size 1024,768",
"plot.gif");

gpic Output for use with the Free Software Foundation gpic/gpoffackage. The format for the
terminal string is:

"gpic [x] [y]"

wherex andy are the location of the origin. Default is (0,0).
Example:plot.outputType(PLOT OUTPUTTYPFILE, "gpic 5 5", "plot.gpic");
hp2633a Hewlett Packard HP2623A.
Example:plot.outputType(PLOT OUTPUTTYPFILE, "hp2633a", "plot");
hp2648 Hewlett Packard HP2647 an HP2648.

Example:plot.outputType(PLOT OUTPUTTYPFILE, "hp2648", "plot");
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hp500c Hewlett Packard DeskJet 500c. The format fortreninal string is:
"hp500c [resolution] [compression]"
resolution can ber5, 100, 150, or 300 dpi.
compression can berle or tiff

Example:plot.outputType(PLOT OUTPUTTYPFILE, "hp500c 100 tiff",
"plot™);
"hpdj : Hewlett Packard DeskJet 500. The format for tieninal string is:
"hp500c [resolution]"
resolution can be75, 100, 150, or 300 dpi. Default is75.

Example:plot.outputType(PLOT OUTPUTTYPFILE, "hpdj 100", "plot");

hpgl Produces HPGL output for devices such as the HP7475A pldther format for theéerminal
string is:

"hpgl [num _of _pens] [eject]"

num.of _pens is the number of available pens. The default is 6.
eject is a keyword that tells the plotter to eject a page when done.

Example:plot.outputType(PLOT _OUTPUTTYPFILE, "hpgl 4", "plot");
hpljii HP LaserJet Il
Example:plot.outputType(PLOT OUTPUTTYPEILE, "hpljii", "plot");
item[hppj ] HP PaintJet and HP3630 printers. The format fortéreninal string is:
"hppj [font]"
font can beFNT5X9, FNT9x17, or FNT13X25. Default iSFNT9x17.
Example:plot.outputType(PLOT OUTPUTTYPEILE, "hppj FNT5X9", "plot");
latex  Output a£TgXpicture. The format of théerminal string is:
"latex [font] [size]"
wherefont can becourier orroman andsize can be any point size. Defaultisman

10pt.

155



Chapter 4: Reference for Class CPlot CPlot::outputType

Example:plot.outputType(PLOT OUTPUTTYPFILE, "latex", "plot.tex");

mf Output file for the MetaFont program.
Example:plot.outputType(PLOT OUTPUTTYPFILE, "mf", "plot.mf");
mif Output Frame Maker MIF file format version 3.00. The formathaterminal string is:
"mif pentype curvetype"
pentype can be:colour or monochrome.

curvetype can be:

polyline curves drawn as continuous lines
vectors curves drawn as a collection of vectors

Example:plot.outputType(PLOT _OUTPUTTYPFILE, "mif colour vectors",
"plot.mif");

nec-cp6 Generic 24-pin printer such as NEC CP6 and Epson LQ-800.
The format for theerminal string is:
"nec-cp6a [option]
option can bemonochrome, colour , ordraft

Example:plot.outputType(PLOT OUTPUTTYPEILE, "nec-cp6a draft", "plot");

okidata  9-pin OKIDATA 320/321 printers.

Example:plot.outputType(PLOT _OUTPUTTYPFILE, "okidata", "plot");

pcl5 Hewlett Packard LaserJet Ill. This actually produces HFZLThe format of theerminal
string is:

"pcl5 [mode] [font] [fontsize]"

modeis landscape or portrait
font isstick ,univers ,orcg_times .
fontsize is the font size in points.

Example:plot.outputType(PLOT OUTPUTTYPEILE, "pcl5 landscape”, "plot");
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pbm Output a Portable BitMap. The format for therminal string is:
"pbm [fontsize] [colormode]”

fontsize issmall , medium, orlarge
colormode is monochrome, gray , or color

Example:
plot.outputType(PLOT OUTPUTTYPEFILE, "pbm medium gray",
"plot.pbm™);

png Portable Network Graphics format. The format of theminal string is:

fontsize  can besmall , medium, orlarge
Default issmall with the output size of 640x480 pixel. Use member functzfflot::sizg) to
change the size of the plot.

Example:
plot.outputType(PLOT OUTPUTTYPFILE, "png", "plot.png");

postscript This produces a postscript file. The format for teeminal string is:
"postscript [mode] [colormode] [dash] [ \"fontname \"] [fontsize]"

mode can belandscape ,portrait , eps, ordefault
colormode can becolor or monochrome.

dash can besolid ordashed .

fontname is the name of a valid PostScript font.
fontsize is the size of the font in points.

Thedefault mode islandscape , monochrome,dashed , "Helvetica" , 14pt.
Example: plot.outputType(PLOT _OUTPUTTYPEILE,"postscript eps \"Times \"
11", "plot.eps™);

pslatex  Output BTpXpicture with postscript specials.
Example:plot.outputType(PLOT OUTPUTTYPFILE, "pslatex", "plot.tex");
pstricks Output BTpXpicture with PSTricks macros.

Example:plot.outputType(PLOT OUTPUTTYPEILE, "pstricks", "plot.tex");
starc  Star Color Printer.

Example:plot.outputType(PLOT OUTPUTTYPFILE, "starc", "plot");
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tandy-60dpi Tandy DMP-130 series printers.

Example:plot.outputType(PLOT _OUTPUTTYPFILE, "tandy-60dpi", "plot");

texdraw Output BTpXtexdraw format.

Example:plot.outputType(PLOT OUTPUTTYPFILE, "texdraw", "plot.tex");

tgif  Output TGIF X-Window drawing format.

Example:plot.outputType(PLOT OUTPUTTYPFILE, "tgif*, "plot.tgif");

tpic  Output BTpXpicture with tpic specials.

Example:plot.outputType(PLOT _OUTPUTTYPFILE, "tpic", "plot.tex");

filename The filename the plot is saved to. On machines that supmmén() functions, the output can
also be piped to another program by placing {hecharacter in front of the command name and using
it as thefilename For example, on Unix systems, settigminalto “postscript " and filename
to “|lp " could be used to send a plot directly to a postscript printer

Description

This function is used to display a plot on the screen, savetdé file, or generate a plot to the stdout stream
in GIF format for use on the World Wide Web. By default, the puit type is
PLOT _OUTPUTTYPE DISPLAY .

Example 1

/* a plot is created in postscript file plot.eps */
#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
int i;
double x[NUM], y[NUM];
char *title="Sine Wave", *xlabel="Degrees", *ylabel="Am plitude";
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180); // Y-axis data

plot.title(title);

plot.label(PLOT_AXIS_X, xlabel);

plot.label(PLOT_AXIS_Y, ylabel);

plot.data2DCurve(x, y, NUM);

plot.outputType(PLOT_OUTPUTTYPE_FILE, "postscript eps color", "plot.eps");
plot.plotting();

return O;
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Example 2

/* In this example, the plot is saved as an xfig file first.

Next the xfig program is invoked. The plot can then be edited u

#include <math.h>
#include <chplot.h>

#define NUMX 20

#define NUMY 30

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
int ij;
class CPlot plot;

for(i=0; i<NUMX; i++) {
X[i]= -3 + i*6.0/(NUMX-1); // linspace(x, -3, 3);
}
for(i=0; i<NUMY; i++) {
yli]= -4 + i*8.0/(NUMY-1); // linspace(y, -4, 4);
}
for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
Z[NUMY*i+] = 3*(1-x[i])*(1-x[i])*exp(-(x[iT*x[i])-(y
- 10%(x[I1/5 - X[T*X[IT*x[]]-pow(y[i],5))*exp(-x[i]*x
} - 1/3*exp(-(X[iT+1)*(X[i1+1)-y[iT*yL):

}
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.outputType(PLOT_OUTPUTTYPE_FILE, “fig", "..Joutp

plot.plotting();
return O;

}

Output
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Example 3

To run this code as a CGI program in a Web server, place outpatéh in yourcgi-bin  directory. If

you place outputType.ch in a different directory, chafagg-bin

Web browser, open the html file.
outputType.html

<! this file is called outputType.html >
<html>

<head>

<title>

Example Plot

</title>

</head>

<img src="/cgi-bin/outputType.ch">

</html>

to specify the correct location. In your

CPlot::plotType

Synopsis in Ch
#include <chplot.h>
void plotType(int plot type int num ... /* [char option ] */);

Obsolete Synopsis in Ch
#include <chplot.h>

void plotType(int plot.type int num ... /* [[int line_type int line_width],

[int point type int point sizg, [char option] ] */);

Synopsis in C++

#include <chplot.h>

void plotType(int plot_type int num);

void plotType(int plot_type int num char option);

160



Chapter 4: Reference for Class CPlot CPlot::plotType

Obsolete Synopsis in C++

#include <chplot.h>

void plotType(int plot_type int num int pointtype);

void plotType(int plot_type int num int line_or_point.type int line_width);

void plotType(int plot_type int num int point_type int point.siz8;

void plotType(int plot_type int num int line_or_point.type int line_width, int point.type int pointsizg;

Syntax in Ch and C++

plotType(PLOT _PLOTTYPE _LINES, num
plotType(PLOT _PLOTTYPE _IMPULSES, num)
plotType(PLOT _PLOTTYPE _FSTEPS num)
plotType(PLOT _PLOTTYPE _HISTEPS, num)
plotType(PLOT _PLOTTYPE _POINTS, num
plotType(PLOT _PLOTTYPE _LINESPOINTS, num
plotType([PLOT _PLOTTYPE _STEPS num)
plotType(PLOT _PLOTTYPE _DOTS, num)

plotType(PLOT _PLOTTYPE _SURFACES num)
plotType(PLOT _PLOTTYPE _FINANCEBARS, num)
plotType(PLOT _PLOTTYPE BOXES, num
plotType(PLOT _PLOTTYPE BOXERRORBARS, num)
plotType(PLOT _PLOTTYPE BOXXYERRORBARS, num
plotType(PLOT _PLOTTYPE XERRORBARS, num)
plotType(PLOT _PLOTTYPE XYERRORBARS, num)
plotType(PLOT _PLOTTYPE _-YERRORBARS, num
plotType(PLOT _PLOTTYPE XERRORLINES, num)
plotType(PLOT _PLOTTYPE XYERRORLINES , num
plotType(PLOT _PLOTTYPE _-YERRORLINES, num
plotType(PLOT _PLOTTYPE VECTORS, num
plotType(PLOT _PLOTTYPE _-VECTORS, num option)
plotType(PLOT _PLOTTYPE _CANDLESTICKS , num)
plotType(PLOT _PLOTTYPE _CANDLESTICKS , num option)
plotType(PLOT _PLOTTYPE _FILLEDCURVES , num
plotType(PLOT _PLOTTYPE _FILLEDCURVES , num option)

Obsolte Syntax in Ch and C++

plotType(PLOT _PLOTTYPE _LINES, num line_type line_width)
plotType(PLOT _PLOTTYPE _LIMPULSES, num line_type line_width)
plotType([PLOT _PLOTTYPE _STEPS num line_type line_width)
plotType(PLOT _PLOTTYPE _FSTEPS num line_type line_width)
plotType(PLOT _PLOTTYPE _HISTEPS, num line_type line_width)
plotType(PLOT _PLOTTYPE _POINTS, num point.type point.size
plotType(PLOT _PLOTTYPE _LINESPOINTS, num line_type line_width, point.type point.size
plotType(PLOT _PLOTTYPE _DOTS, num point.type

plotType(PLOT _PLOTTYPE _FINANCEBARS, num line_type line_width)
plotType(PLOT _PLOTTYPE BOXES, num line_type line_width)
plotType(PLOT _PLOTTYPE BOXERRORBARS, num line_type line_width)
plotType(PLOT _PLOTTYPE BOXXYERRORBARS, num line_type line_width)
plotType(PLOT _PLOTTYPE XERRORBARS, num line_type line_width)
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plotType(PLOT _PLOTTYPE XYERRORBARS, num line_type line_width)
plotType(PLOT _PLOTTYPE _YERRORBARS, num line_type line_width)
plotType(PLOT _PLOTTYPE XERRORLINES , num line_type line_width)
plotType(PLOT _PLOTTYPE _XYERRORLINES , num line_type line_width)
plotType(PLOT _PLOTTYPE _YERRORLINES , num line_type line_width)

Use

lineType(num line_type line_width)
lineType(num line_type line_width, line_color)
pointType(num pint_type point.sizg
pointType(num point_type point_size point.color)

Purpose
Set the plot type for a data set.

Return Value
None.

Parameters
plot.type The plot type. Valid values are:

PLOT _PLOTTYPE _LINES Data points are connected with a line. This is the defaul2fdmplots.
When this plot type used for 3D plot, the surface is meshel wite frames.

PLOT _PLOTTYPE _IMPULSES Display vertical lines from the x-axis (for 2D plots) or thg x
plane (for 3D plots) to the data points.

PLOT _PLOTTYPE _STEPS Adjacent points are connected with two line segments, ane {k1,y1)
to (x2,y1), and a second from (x2,y1) to (x2,y2). This typavailable only for 2D plots.

PLOT _PLOTTYPE _FSTEPS Adjacent points are connected with two line segments, ame {x1,y1)
to (x1,y2), and a second from (x1,y2) to (x2,y2). This typavailable only for 2D plots.

PLOT _PLOTTYPE _HISTEPS This type is intended for plotting histograms. The pointxidpre-
sented by a horizontal line from ((x0+x1)/2,y1) to ((x1+&2¥1). Adjacent lines are connected
with a vertical line from ((x1+x2)/2,y1) to ((x1+x2)/2,y2)This type is available only for 2D
plots.

PLOT _PLOTTYPE _POINTS Markers are displayed at each data point.

PLOT _PLOTTYPE _LINESPOINTS Markers are displayed at each data point and connected with

aline.

PLOT _PLOTTYPE _DOTS A small dot is displayed at each data point. The optigmaiht_type
argument effects only the color of the dot.

PLOT _PLOTTYPE _SURFACES Data points are meshed as a smooth surface. This is the defaul

for 3D plots.

PLOT _PLOTTYPE _FILLEDCURVES Thefilledcurves plot type is only relevant to 2D plot-
ting. Three variants are possible. The first two variantsireggwo columns of input data, and
may be further modified by the options listed below. The fiesfant,closed , treats the curve
itself as a closed polygon. This is the default. The secom@ntis to fill the area between
the curve and a given axis, a horizontal or vertical line, @omt. The third variant requires
three columns of input data: the x coordinate and two y coatéis corresponding to two curves
sampled at the same set of x coordinates; the area betwetmaloarves is filled.
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PLOT _PLOTTYPE VECTORS For a 2D plot, this plot type draws a vector from (x,y) to (xekd,
y+ydelta). Thus it requires four columns of data. It alsondyra small arrowhead at the end of
the vector. A 3D plot of this plot type is similar, but requgreix columns of data. It only works
for Cartesian 3D plot. Theption for this plot type is the same as that for the arrow style
defined on page®5 for member functiGlot::arrow ().

PLOT _PLOTTYPE BOXES The boxes plot type is only relevant to 2-d plotting. It draavbox
centered about the given x coordinate from the x axis (notgtlag@h border) to the given y
coordinate. The width of the box is obtained in one of thregswdf it is a data plot and the
data file has a third column, this will be used to set the widtthe box. If not, if a width has
been set using the member functiGRlot::boxWidth (), this will be used. If neither of these is
available, the width of each box will be calculated autowsly so that it touches the adjacent
boxes. The interior of the boxes is drawn based on the merabetién CPlot::boxFill (). By
default, the the box is filled with the background color.

PLOT _PLOTTYPE .BOXERRORBARS The boxerrorbars plot type is only relevant to 2-d data
plotting. It is a combination of thboxes PLOT_PLOTTYPE BOXES andyerrorbars
PLOT _PLOTTYPE _YERRORBARS plot types. The boxwidth will come from the fourth
column if the y errors are in the form dfdelta” and the boxwidth was not previously
set equal to -2.0 by the member functi@lot::boxWidth () or from the fifth column if the
y errors are in the form ofylow yhigh" . The special cas€Plot::boxWidth (-2.0) is for
four-column data with y errors in the forttylow yhigh" . In this case the boxwidth will
be calculated so that each box touches the adjacent boxeswidth will also be calculated
in cases where three-column data are used. The box heightdedned from the y error in
the same way as it is for the yerrorbars style—either fronugha to y+ydelta or from ylow to
yhigh, depending on how many data columns are provided. fiteeiér of the boxes is drawn
based on the specification IBPlot::boxFill ().

PLOT _PLOTTYPE BOXXYERRORBARS Theboxxyerrorbars plot type is only relevant to
2-d data plotting. It is a combination of theoxes PLOT_PLOTTYPE BOXES and
xyerrorbars  PLOT _PLOTTYPE XYERRORBARS plot types. The box width and height
are determined from the x and y errors in the same way as tedpathexyerrorbars  plot
type — either from xlow to xhigh and from ylow to yhigh, or fromxdelta to x+xdelta and
from y-ydelta to y+ydelta , depending on how many data colsiame provided. The interior of
the boxes is drawn based on the specificatiolCByot::boxFill ().

PLOT _PLOTTYPE _CANDLESTICKS The candlesticks plot type can be used for 2-d data plotting
of financial data or for generating box-and-whisker plotstafistical data. Five columns of data
are required; in order, these should be the x coordinatet(like$y a date) and the opening,
low, high, and closing prices. The symbol is a rectangulas, loentered horizontally at the x
coordinate and limited vertically by the opening and clggmmices. A vertical line segment at
the x coordinate extends up from the top of the rectangleddibh price and another down to
the low. The vertical line will be unchanged if the low andfhigrices are interchanged.

The width of the rectangle can be controlled by the membertion CPlot::boxWidth ().
By default the vertical line segments have no crossbarsdbihand bottom. If you want cross-
bars, which are typically used for box-and-whisker pldigntadd the keywordhiskerbars

to theoption parameter of the function. By default these whiskerbarerekthe full horizon-
tal width of the candlestick, but you can modify this by spgng a fraction of the full width.
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By default the rectangle is empty if (openclose), and filled with three vertical bars if (close
> open). If filled-boxes support is present, then the rectaegh be colored by the member
function CPlot::boxFill ().

Note: To place additional symbols, such as the median vatua,box-and-whisker plot requires
additional function call as shown in the example below.

plot.dataFile("candlesticks.dat", "using 1:3:2:6:5");

plot.plotType(PLOT_PLOTTYPE_CANDLESTICKS, 0,
"linetype 1 linewidth 2 whiskerbars 0.5");

plot.dataFile("candlesticks.dat", "using 1:4:4:4:4");

plot.plotType(PLOT_PLOTTYPE_CANDLESTICKS, 1, "linetyp e -1 linewidth 2");
It assumed that the data in fibandlesticks.dat contains the following entries
# X Min 1stQuartile Median 3rdQuartile Max

1 15 2 2.4 4 6.

2 15 3 3.5 4 5.5

3 45 5 5.5 6 6.5

The plot will have crossbars on the whiskers and crossbarsS@o of full width.

PLOT _PLOTTYPE _-FINANCEBARS Thefinancebars plot type is only relevant for 2-d data

plotting of financial data. Five columns of data are requir@dorder, these should be the x
coordinate (most likely a date) and the opening, low, higid elosing prices. The symbol is a
vertical line segment, located horizontally at the x cooatke and limited vertically by the high
and low prices. A horizontal tic on the left marks the openinige and one on the right marks
the closing price. The length of these tics may be change@GRipt::barSize). The symbol
will be unchanged if the high and low prices are interchanged

PLOT _PLOTTYPE XERRORBARS Thexerrorbars  plot type is only relevant to 2D data plot-

ting. Thexerrorbars is like dots , except that a horizontal error bar is also drawn. At each
point (x,y), a line is drawn from (xlow,y) to (xhigh,y) or fno (x-xdelta,y) to (x+xdelta,y), de-
pending on how many data columns are provided. A tic markaseaal at the ends of the error
bar (unles<CPlot::barSiz€() is called).

PLOT _PLOTTYPE XYERRORBARS The xyerrorbars plot type is only relevant to 2D data

plotting. Thexyerrorbars is like dots , except that horizontal and vertical error bars are
also drawn. At each point (x,y), lines are drawn from (x,\eld) to (x,y+ydelta) and from (x-
xdelta,y) to (x+xdelta,y) or from (x,ylow) to (x,yhigh) arfieom (xlow,y) to (xhigh,y), depending
upon the number of data columns provided. A tic mark is pleaethe ends of the error bar
(unlessCPlot::barSizg) is called).

If data in a file are provided in an unsupported mixed form, dipgion using filter for
CPlot::dataFile() should be used to set up the appropriate foror.ekample, if the data are
of the form (x,y,xdelta,ylow,yhigh), then you can use

plot.dataFile("datafile”, "using 1:2:($1-$3):($1+$3): 4:5");
plot.plotType(PLOT_PLOTTYPE_XYERRORBARS, plot.dataSe tNum());

PLOT _PLOTTYPE _YERRORBARS Theyerrorbars  (or errorbars ) plot type is only rele-

vant to 2D data plotting. Thgerrorbars  is like points , except that a vertical error bar
is also drawn. At each point (x,y), a line is drawn from (xgeita) to (x,y+ydelta) or from
(x,ylow) to (x,yhigh), depending on how many data columres@ovided. A tic mark is placed
at the ends of the error bar (unleSPRlot::barSizg() is called).
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PLOT _PLOTTYPE XERRORLINES The xerrorlines plot type is only relevant to 2D data
plotting. Thexerrorlines is like linespoints , except that a horizontal error line is also
drawn. At each point (x,y), a line is drawn from (xlow,y) toh{gh,y) or from (x-xdelta,y) to
(x+xdelta,y), depending on how many data columns are pealidA tic mark is placed at the
ends of the error bar (unle€Plot::barSiz€g) is called).

PLOT _PLOTTYPE XYERRORLINES Thexyerrorlines plot type is only relevant to 2D data
plotting. Thexyerrorlines is like linespoints , except that a horizontal and vertical er-
ror lines are also drawn. At each point (X,y), lines are drénem (x,y-ydelta) to (x,y+ydelta)
and from (x-xdelta,y) to (x+xdelta,y) or from (x,ylow) to,ghigh) and from (xlow,y) to (xhigh,y),
depending upon the number of data columns provided. A tiknsaplaced at the ends of the
error bar (unles€Plot::barSizg) is called).

If data in a file are provided in an unsupported mixed form, dipgion using filter for
CPlot::dataFile() should be used to set up the appropriate foror.ekample, if the data are
of the form (x,y,xdelta,ylow,yhigh), then you can use

plot.dataFile("datafile”, "using 1:2:($1-$3):($1+$3): 4:5");
plot.plotType(PLOT_PLOTTYPE_XYERRORLINES, plot.dataS etNum());
PLOT _PLOTTYPE _YERRORLINES The yerrorlines (or errorlines ) plot type is only
relevant to 2D data plotting. Theerrorlines is like linespoints , except that a vertical

error line is also drawn. At each point (x,y), a line is drawonf (X,y-ydelta) to (x,y+ydelta) or
from (x,ylow) to (x,yhigh), depending on how many data cohsvare provided. A tic mark is
placed at the ends of the error bar (unl€$¥ot::barSiz€) is called).

num The data set to which the plot type applies.

line_type An integer index representing the line type for drawing. theesame value for different curves
so that each curve with the same color and style.

line_width A scaling factor for the line width. The line width ime_width multiplied by the default width.
point_type An integer index representing the desired point type.

point_size A scaling factor for the size of the point used. The point s&point.size multiplied by the
default size.

option An option string for a plot type to fine tune the plot.

1. Theoption for the plot typePLOT _PLOTTYPE VECTORS is the same as that for the arrow
style defined on padeb5 for member functi©Rlot::arrow ().

2. Theoption for the plot typePLOT _PLOTTYPE _CANDLESTICKS is as follows.
{ {linetype | It <line_type>}
{linewidth | Iw <line_width}
{whiskerbars [fraction_value]}

}

It specifies line type and line width. Thehiskerbars  extend the full horizontal width of the
candlestick. The optiondtaction _value in the range [0, 1.0] specifies a fraction of the
full width of whiskerbars.
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3. Theoption for the plot typePLOT _PLOTTYPE _FILLEDCURVES is as follows.

{ [closed | {above | below} {x1 | x2 | y1 | y2}[=<a>] | xy=<x>,<y >]
{linetype | It <line_type>}
}

The optionlinetype  can be used to change the color for the filled area. For example
plot.plotType(PLOT_PLOTTYPE_FILLEDCURVES, num, "y1=0 | inetype 1");

The first two plot variants foPLOT _PLOTTYPE _FILLEDCURVES can be further modified
by the options

closed ... just filled closed curve,

x1 ... X1 axis,

X2 ... X2 axis, etc for yl and y2 axes,

y1=0 ... line y=0 (at yl1 axis) ie parallel to x1 axis,
y2=42 ... line y=42 (at y2 axis) ie parallel to x2, etc,

xy=10,20 ... point 10,20 of x1,yl1 axes (arc-like shape).
An example of filling the area between two input curves udimge columns of data is as follows.

plot.dataFile("datafile”, "using 1:2:3");
plot.plotType(PLOT_PLOTTYPE_FILLEDCURVES, plot.dataS etNum());

Theabove andbelow inthe form
above {x1|x2|yl|y2}=<val>
below {x1|x2]ylly2}=<val>

limit the filled area to one side of the bounding line or curve.

If the values okka>, <x>, <y> are out of the drawing boundary, then they are moved to the
graph boundary. Then the actually filled area in the case ibropy=<x>,<y> will depend

on the x-range and y-range.

Description
Set the desired plot type for a previously added data set3Bqlots, onlyPLOT _PLOTTYPE _LINES,
PLOT _PLOTTYPE _IMPULSES, PLOT _PLOTTYPE _POINTS, and

PLOT _PLOTTYPE _LINESPOINTS are valid. If other types are specifidel,OT _PLOTTYPE _POINTS
is used.

Some 2D plot types need data with with more than two columhthel data are in a file, thesing
option of CPlot::dataFile() can be used to set up the correct columns for the plot typewent. In this
discussion, “column” will be used to refer to a column in aadfiie, an entry in theising list, or a column
in a two-dimensional array. The data for plotting in a twadnsonal array can be added to an instance of
CPlot class by the member functig@Plot::data().

For three columns data, onkerrorbars, yerrorbars, xerrorlines, yerrorlines,
boxes, boxerrorbars , andfilledcurves are allowed. If other plot type is used, the type will be
changed tgerrorbars

For four columns, only xerrorbars, yerrorbars, xyerrorbars, xerrorlines

yerrorlines, xyerrorlines, boxxyerrorbars , and boxerrorbars are allowed. An il-
legal plot type will be changed tgerrorbars
Five-column data allow only theoxerrorbars, financebars ,andcandlesticks plot types.

An illegal style will be changed tboxerrorbars  before plotting.
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Six- and seven-column data only allow theyerrorbars, xyerrorlines , and
boxxyerrorbars plot types. lllegal styles will be changedxgerrorbars  before plotting.

Numbering of the data sets starts with zero. New plot typptace previously specified types. The
line style and/or marker type for the plot are selected aataally, unless the appropriate combination of
line_type line_width, point.type andpoint sizeare specified. Thine_typeis an optional argument specify-
ing an index for the line type used for drawing the line. Time liype varies depending on the terminal type
used (se€Plot::outputType). Typically, changing the line type will change the colortbé line or make
it dashed or dotted. All terminals support at least six défe line types. By default, the line type is 1. The
line_widthis an optional argument used to specify the line width. The Width isline_width multiplied by
the default width. Typically the default width is one pixpbint.typeis an optional argument used to change
the appearance (color and/or marker type) of a point. Itécifigd with an integer representing the index
of the desired point type. All terminals support at leastdifferent point types.pointsizeis an optional
argument used to change the size of the point. The point sfaint sizemultiplied by the default size. If
point.typeandpoint_sizeare set to zero or a negative number, a default value is used.

Portability
Theline_width andpoint_sizeoptions is not supported by all terminal types.

For 3D plots on some systems with output type sgidstscript (seeCPlot::outputType()), data may
not be displayed foPLOT _PLOTTYPE _DOTS.

Example 1

This example shows some of the different point types for #fawt X-window and th@ostscript ter-
minal types (se€Plot::outputType). In this example the points have a point size of five timegigfault.
The appearance of points for different terminal types maglifferent.

/* File: plotType4.cpp */
#include <chplot.h>

int main() {
double X, vy;
char text[10];
int datasethnum=0, point_type = 1, point_size = 5;
class CPlot plot;

plot.axisRange(PLOT_AXIS_X, 0, 7, 1);

plot.axisRange(PLOT_AXIS_Y, 0, 5, 1);

plot.title("Point Types in Ch Plot");

for (y = 4,y >= 1; y--) {

for (x = 1; x <= 6; x++) {

sprintf(text, "%d", point_type);
plot.point(x, y, 0);
plot.plotType(PLOT_PLOTTYPE_POINTS, datasetnum);
plot.pointType(datasetnum, point_type, point_size);
plot.text(text, PLOT_TEXT_RIGHT, x-.25, y, 0);
datasetnum++; point_type++;

}
}
plot.plotting();

return O;

}
Output

167



Chapter 4: Reference for Class CPlot CPlot::plotType

Output displayed in Window.

Point Types in Ch Plot
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Output
Output displayed in X-window.

Output
Output as a postscript file.
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Point Types in Ch Plot
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Output
Output as a PNG file.

Point Types in Ch Plot
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Example 2
This example shows some of the different line types for thestscript terminal type
(seeCPlot::outputType). The appearance of lines for different terminal types magifferent.

/* File: plotType6.cpp */
#include <chplot.h>

int main() {
double x, vy, xx[2], yy[2];
char text[10];
int line_type = -1, line_width = 2, datasetnum = O0;
class CPlot plot;

plot.axisRange(PLOT_AXIS_X, 0, 5, 1);
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plot.axisRange(PLOT_AXIS_Y, 0, 4, 1);

plot.title("Line Types in Ch Plot");

for (y = 3,y >= 1, y-) {

for (x = 1; x <= 4; x++) {

sprintf(text, "%d", line_type);
xx[0] = x; xx[1] = x+0.5; /I linspace(xx, X, X+.5);
yyl0] = vy; yy[1] = y; // linspace(yy, vy, y);
plot.data2DCurve(xx, yy, 2);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width);
plot.text(text, PLOT_TEXT_RIGHT, x-.125, y, 0);

datasetnum-++;
line_type++;
}
}
plot.plotting();
return O;
}
Output

Output displayed in Window.

_lmx

Line Types in Ch Plot

0

0 1 2 3 4 5

2.30964, 3.37778 X

Output
Output displayed in X-window.
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Ch—Plot

1,95041

Output
Output as a postscript file.

Line Types in Ch Plot
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Output
Output as a PNG file.
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Line Types in Ch Flot
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Example 3
This example shows some of the different point sizes for thestscript terminal type

(seeCPlot::outputType). The appearance of points for different terminal types bagifferent.

#include <chplot.h>

int main() {
double X, vy;
char text[10];
int datasetnum=0, point_type = 7, point_size = 1;
class CPlot plot;

plot.axisRange(PLOT_AXIS_X, 0, 5, 1);

plot.axisRange(PLOT_AXIS_Y, 0, 4, 1);

plot.title("point Sizes in Ch Plot");

for (y = 3,y >= 1; y-) {

for (x = 1; x <= 4; x++) {

sprintf(text, "%d", point_size);
plot.point(x, y, 0);
plot.plotType(PLOT_PLOTTYPE_POINTS, datasetnum);
plot.pointType(datasetnum, point_type, point_size);
plot.text(text, PLOT_TEXT_RIGHT, x-.375, y, 0);
datasetnum++; point_size++;

}
}
plot.plotting();
return O;
}
Output
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point Sizes in Ch Plot
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Example 4
This example shows

some of the different line sizes for thestscript

CPlot::plotType

terminal

(seeCPlot::outputType). The appearance of lines for different terminal types magifferent.

#include <chplot.h>

int main() {

double x, y, xx[2], yy[2l;

char text[10];

int line_type = 1, line_width = 1, datasethum = O;

class CPlot plot;

plot.axisRange(PLOT_AXIS_X, 0, 7, 1);
plot.axisRange(PLOT_AXIS_Y, 0, 5, 1);
plot.title("line Widths in Ch Plot");
for (y = 4,y >= 1; y-) {
for (x = 1; x <= 6; x++) {
sprintf(text, "%d", line_width);

xxX[0] = x; xx[1] = x+0.5; /I linspace(xx, X, X+.5);

yy[0] = y; yy[1] = vy; /I linspace(yy, vy, Y);
plot.data2DCurve(xx, yy, 2);

plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);

plot.lineType(datasetnum, line_type, line_width);
plot.text(text, PLOT_TEXT_RIGHT, x-.125, y, 0);

datasetnum-++;
line_width+=2;
}
}
plot.plotting();
return O;
}
Output
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line Widths in Ch Plot
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Example 5

#include <chplot.h>
#include <math.h>

#define NUM 30
int main() {
int i;
class CPlot subplot, *spl;
double x1[NUM], y1[NUM];
int line_type = 1, line_width = 1;
int point_type = 7, point_size = 1;

for(i=0; i<NUM; i++) {
x1[i] = -M_PIl + i*2*M_PI/(NUM-1); /I linspace(x1, -PI, PI)
y1[i] sin(x1[i]);
}
subplot.subplot(3,3);
spl = subplot.getSubplot(0,0);
spl->data2DCurve(x1, y1, NUM);
spl->axisRange(PLOT_AXIS_Y, -1, 1);
spl->ticsRange(PLOT_AXIS_Y, 0.5, -1, 1);
spl->plotType(PLOT_PLOTTYPE_LINES, 0);
spl->lineType(0, line_type, line_width);
spl->label(PLOT_AXIS_XY, NULL);
spl->title("PLOT_PLOTTYPE_LINES");
spl = subplot.getSubplot(0,1);
spl->data2DCurve(x1, y1, NUM);
spl->axisRange(PLOT_AXIS_Y, -1, 1);
spl->ticsRange(PLOT_AXIS_Y, 0.5, -1, 1);
spl->plotType(PLOT_PLOTTYPE_IMPULSES, 0);
spl->lineType(0, line_type, line_width);
spl->label(PLOT_AXIS_XY, NULL);
spl->title("PLOT_PLOTTYPE_IMPULSES");
spl = subplot.getSubplot(0,2);
spl->data2DCurve(x1, y1, NUM);
spl->axisRange(PLOT_AXIS_Y, -1, 1);
spl->ticsRange(PLOT_AXIS_Y, 0.5, -1, 1);
spl->plotType(PLOT_PLOTTYPE_STEPS, 0);
spl->lineType(0, line_type, line_width);
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spl->label(PLOT_AXIS_XY, NULL);
spl->title("PLOT_PLOTTYPE_STEPS");

spl = subplot.getSubplot(1,0);
spl->data2DCurve(x1, y1, NUM);
spl->axisRange(PLOT_AXIS_Y, -1, 1);
spl->ticsRange(PLOT_AXIS_Y, 0.5, -1, 1);
spl->plotType(PLOT_PLOTTYPE_FSTEPS, 0);
spl->lineType(0, line_type, line_width);
spl->label(PLOT_AXIS_XY, NULL);
spl->title("PLOT_PLOTTYPE_FSTEPS");
spl = subplot.getSubplot(1,1);
spl->data2DCurve(x1, y1, NUM);
spl->axisRange(PLOT_AXIS_Y, -1, 1);
spl->ticsRange(PLOT_AXIS_Y, 0.5, -1, 1);
spl->plotType(PLOT_PLOTTYPE_POINTS, 0);
spl->pointType(0, point_type, point_size);
spl->label(PLOT_AXIS_XY, NULL);
spl->title("PLOT_PLOTTYPE_POINTS");
spl = subplot.getSubplot(1,2);
spl->data2DCurve(x1, y1, NUM);
spl->axisRange(PLOT_AXIS_Y, -1, 1);
spl->ticsRange(PLOT_AXIS_Y, 0.5, -1, 1);

spl->plotType(PLOT_PLOTTYPE_LINESPOINTS, 0);

spl->lineType(0, line_type, line_width);
spl->pointType(0, point_type, point_size);
spl->label(PLOT_AXIS_XY, NULL);
spl->title("PLOT_PLOTTYPE_LINESPOINTS");
spl = subplot.getSubplot(2,0);
spl->data2DCurve(x1, y1, NUM);
spl->axisRange(PLOT_AXIS_Y, -1, 1);
spl->ticsRange(PLOT_AXIS_Y, 0.5, -1, 1);

spl->plotType(PLOT_PLOTTYPE_DOTS, 0, point_type);

spl->label(PLOT_AXIS_XY, NULL);
spl->title("PLOT_PLOTTYPE_DOTS");

spl = subplot.getSubplot(2,1);
spl->data2DCurve(x1, y1, NUM);
spl->axisRange(PLOT_AXIS_Y, -1, 1);
spl->ticsRange(PLOT_AXIS_Y, 0.5, -1, 1);
spl->plotType(PLOT_PLOTTYPE_HISTEPS, 0);
spl->lineType(0, line_type, line_width);
spl->label(PLOT_AXIS_XY, NULL);
spl->title("PLOT_PLOTTYPE_HISTEPS");

subplot.plotting();
return O;

}

Output
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PLOT_PLOTTYPE_LINES PLOT_PLOTTYPE_IMPULSES PLOT_PLOTTYPE_STEPS
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Example 6

#include <math.h>
#include <chplot.h>

#define NUM1 360

#define NUM2 10

int main() {
int i
double xO[NUM1], yO[NUM1];
double x1[NUM1], y1[NUM1];
double x2[NUM2], y2[NUM2];
double x3[NUM1], y3[NUML1];
int line_type = 1, line_width = 5;
class CPlot plot;

for(i=0; i<NUM1; i++) {
x0[i]= 0 + i*360.0/(NUM1-1); // linspace(x0, 0, 360);
yO[i] = sin(xO[i]*M_P1/180); // y0 = sin(x0*M_P1/180);
x1[i]= 0 + i*90.0/((NUM1-1); // linspace(x1, 0, 90);
y1[i] = sin(x1[i*M_P1/180); // y1 = sin(x1*M_PI/180);
x3[i]= 270 + i*90.0/(NUM1-1); // linspace(x3, 270, 360);
y3[i] = sin(x3[i]*M_P1/180); // y3 = sin(x3*M_P1/180);

}

for(i=0; i<KNUM2; i++) {
x2[i]= 90 + i*90.0/(NUM2-1); // linspace(x2, 90, 180);
y2[i] = sin(x2[i[*M_P1/180); // y2 = sin(x2*M_PI/180);

}

plot.data2DCurve(x0, y0, NUM1);
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plot.data2DCurve(x1, y1, NUM1);
plot.data2DCurve(x2, y2, NUM2);
plot.data2DCurve(x3, y3, NUM1);

plot.plotType(PLOT_PLOTTYPE_LINES, 0); /I line for (x.y)
plot.lineType(0, line_type, line_width);
line_width = 1;

/I impulse plot for (x1, y1)
plot.plotType(PLOT_PLOTTYPE_IMPULSES, 1);
plot.lineType(1, line_type, line_width);

/I impulse plot for (x2, y2)
plot.plotType(PLOT_PLOTTYPE_IMPULSES, 2);
plot.lineType(2, line_type, line_width);

/I impulse plot for (x3, y3)
plot.plotType(PLOT_PLOTTYPE_IMPULSES, 3);
plot.lineType(3, line_type, line_width);

plot.plotting(); /I get the plotting job done
return O;
}
Output
-0.5
* 0 5‘0 1(;0 1E‘>O 260 2!50 3(;0 3;0 4(;0
Example 7

#include <chplot.h>
#include <math.h>

#define NUMX 16
#define NUMY 16
int main() {
int line_type = 1, line_width = 1;
int point_type = 7, point_size = 1;
double x[NUMX], y[NUMY], z[NUMX*NUMY];
double r;
int i, j;
class CPlot subplot, *spl;
for(i=0; i<KNUMX; i++) {
X[i] = -10 + i*20.0/(NUMX-1); /I linspace(x, -10, 10)
}
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for(i=0; i<KNUMY; i++) {
yli] = -10 + i*20.0/(NUMY-1); /I linspace(y, -10, 10)

}
for(i=0; i<NUMX; i++) {

for(j=0; j<NUMY; j++) {

r = sart(x[Px[il+y[l*y[D;
Z[NUMY?*i+j] = sin(r)/r;

}
}
subplot.subplot(2,3);
spl = subplot.getSubplot(0,0);
spl->data3DSurface(x, y, z, NUMX, NUMY);
spl->axisRange(PLOT_AXIS _Z, -.4, 1.2);
spl->ticsRange(PLOT_AXIS_Z, .4, -4, 1.2);
spl->axisRange(PLOT_AXIS_XY, -10, 10);
spl->ticsRange(PLOT_AXIS_XY, 5, -10, 10);
spl->plotType(PLOT_PLOTTYPE_LINES, 0);
spl->lineType(0, line_type, line_width);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);
spl->title("PLOT_PLOTTYPE_LINES");
spl = subplot.getSubplot(0,1);
spl->data3DSurface(x, y, z, NUMX, NUMY);
spl->axisRange(PLOT_AXIS _Z, -.4, 1.2);
spl->ticsRange(PLOT_AXIS_Z, .4, -4, 1.2);
spl->axisRange(PLOT_AXIS_XY, -10, 10);
spl->ticsRange(PLOT_AXIS_XY, 5, -10, 10);
spl->plotType(PLOT_PLOTTYPE_IMPULSES, 0);
spl->lineType(0, line_type , line_width);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);
spl->title("PLOT_PLOTTYPE_IMPULSES");
spl = subplot.getSubplot(0,2);
spl->data3DSurface(x, y, z, NUMX, NUMY);
spl->axisRange(PLOT_AXIS_Z, -.4, 1.2);
spl->ticsRange(PLOT_AXIS_Z, .4, -4, 1.2);
spl->axisRange(PLOT_AXIS_XY, -10, 10);
spl->ticsRange(PLOT_AXIS_XY, 5, -10, 10);
spl->plotType(PLOT_PLOTTYPE_POINTS, 0);
spl->pointType(0, point_type, point_size);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);
spl->title("PLOT_PLOTTYPE_POINTS");
spl = subplot.getSubplot(1,0);
spl->data3DSurface(x, y, z, NUMX, NUMY);
spl->axisRange(PLOT_AXIS_Z, -.4, 1.2);
spl->ticsRange(PLOT_AXIS_Z, .4, -4, 1.2);
spl->axisRange(PLOT_AXIS_XY, -10, 10);
spl->ticsRange(PLOT_AXIS_XY, 5, -10, 10);
spl->plotType(PLOT_PLOTTYPE_LINESPOINTS, 0);
spl->lineType(0, line_type, line_width);
spl->pointType(0, point_type, point_size);
spl->colorBox(PLOT_OFF);
spl->label(PLOT_AXIS_XYZ, NULL);
spl->title("PLOT_PLOTTYPE_LINESPOINTS");
spl = subplot.getSubplot(1,1);
spl->data3DSurface(x, y, z, NUMX, NUMY);
spl->axisRange(PLOT_AXIS_Z, -.4, 1.2);
spl->ticsRange(PLOT_AXIS_Z, .4, -4, 1.2);
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spl->axisRange(PLOT_AXIS_XY, -10, 10);
spl->ticsRange(PLOT_AXIS_XY, 5, -10, 10);
spl->plotType(PLOT_PLOTTYPE_SURFACES, 0);
spl->label(PLOT_AXIS_XYZ, NULL);
spl->title("PLOT_PLOTTYPE_SURFACES");

subplot.plotting();
return O;
}
Output
PLOT_PLOTTYPE_LINES PLOT_PLOTTYPE_IMPULSES PLOT_PLOTTYPE_POINTS

PLOT_PLOTTYPE_LINESPOINTS PLOT_PLOTTYPE_SURFACES

Example 8
This example illustrates the plot typ.OT _PLOTTYPE -VECTORS. The arrow style is defined based on
the specification irCPlot::arrow () on pagd 55

#include <chplot.h>

char *arrowstyle[] = {
"head filled size screen 0.025,30,45 linetype 1 linewidth 1
"head nofilled size screen 0.03,15 linetype 3 linewidth 1",
"head filled size screen 0.03,15,45 linetype 1 linewidth 2" ,
"head filled size screen 0.03,15 linetype 3 linewidth 2"
"heads filled size screen 0.03,15,135 linetype 1 linewidth 3",
"head empty size screen 0.03,15,135 linetype 3 linewidth 3" ,
"nohead linetype 1 linewidth 4",
"heads size screen 0.008,90 linetype 3 linewidth 4"
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int main () {
class CPlot plot;
int i;

plot.label(PLOT_AXIS_X, ™);
plot.label(PLOT_AXIS_Y, "™);
plot.axisRange(PLOT_AXIS_X, -1000, 1000);
plot.axisRange(PLOT_AXIS_Y,-178, 86);
plot.border(PLOT_BORDER_ALL, PLOT_ON);
plot.ticsMirror(PLOT_AXIS_XY, PLOT_ON);

for(i=0; i<sizeof(arrowstyle)/sizeof(char*); i++) {
plot.arrow(-500,-100-10%,0, 500,-100-10%,0, arrowst yle[i]);

plot.dataFile("arrowstyle.dat", "using 1:2:(0):3");

plot.plotType(PLOT_PLOTTYPE_VECTORS, 0, arrowstyle[0] );

plot.legend("arrow style 0", 0);

plot.plotting();

}

The contents of data filearrowstyle.dat in Example 8
-1000 37 -41
-959 11 -49
-918 -16 -48

Output
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Example 9
This example illustrates the plot typd.OT _PLOTTYPE _.CANDLESTICKS .

/* File: plotTtype_cs.ch to process data in candlesticks.d at */

#include <chplot.h>

int main() {
class CPlot plot;

plot.label(PLOT_AXIS_X, ™);
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plot.label(PLOT_AXIS_Y, "™);

plot.border(PLOT_BORDER_ALL, PLOT_ON);

plot.ticsMirror(PLOT_AXIS_XY, PLOT_ON);

plot.title("box-and-whisker plot adding median value as b ar");
plot.axisRange(PLOT_AXIS_X, 0, 11);

plot.axisRange(PLOT_AXIS_Y, 0, 10);

plot.dataFile("candlesticks.dat", "using 1:3:2:6:5");
plot.plotType(PLOT_PLOTTYPE_CANDLESTICKS, 0, "linetyp e 1 linewidth 2 whiskerbars");
plot.boxFill(0, PLOT_BOXFILL_EMPTY);

plot.legend("’candlesticks.dat’ using 1:3:2:6:5", 0);

plot.dataFile("candlesticks.dat", "using 1:4:4:4:4");
plot.plotType(PLOT_PLOTTYPE_CANDLESTICKS, 1, "linetyp e -1 linewidth 2");
plot.legend(""candlesticks.dat’ using 1:4:4:4:4", 1);

plot.boxWidth(0.2);

plot.plotting();
return O;
}
The contents of data filecandlesticks.dat in Example 9
1 15 2 2.4 4 6.
2 15 3 3.5 4 55
3 4.5 5 55 6 6.5
Output
box-and-whisker plot adding median value as bar
10 ' ' ’candlesticks.cllat’ using 1:3:2:6:5 '—
‘candlesticks.dat’ using 1:4:4:4:4 ——3
8 I 4
6 - .
4 H 4
2 - .
0 1 1 1 1 1
0 2 4 6 8 10
Example 10

This example illustrates the plot ty.OT _PLOTTYPE _-FINANCEBARS.

/* File: plotType_fb.ch to process data in finance.dat

data and indicators in finance.dat
# data file layout:
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# date, open, high, low, close, volume,
# 50-day moving average volume, Intraday Intensity,
# 20-day moving average close,
# upper Bollinger Band, lower Bollinger Band
*/

#include <chplot.h>

int main() {
class CPlot subplot, *plotl, *plot2;

subplot.subplot(2,1);
subplot.title("Finance Bar");
plotl = subplot.getSubplot(0,0);
plotl->label(PLOT_AXIS_X, ");
plotl->label(PLOT_AXIS_Y, "price");
plotl->border(PLOT_BORDER_ALL, PLOT_ON);
plotl->ticsMirror(PLOT_AXIS_XY, PLOT_ON);
plotl->dataFile("finance.dat", "using 0:2:3:4:5");
plot1->plotType(PLOT_PLOTTYPE_FINANCEBARS, 0);
plotl->axisRange(PLOT_AXIS_X, 50, 253);
plotl->axisRange(PLOT_AXIS_Y, 75, 105);
plotl->grid(PLOT_ON);
/Iplotl->ticsPosition(PLOT_AXIS_X, 66, 87, 109, 130, 151
/Iplotl->ticsPosition(PLOT_AXIS_Y, 105, 100, 95, 90, 85,
/* use the code below for X-label for C++ or Ch */
plotl->ticsLabel(PLOT_AXIS_X, "6/03", 66);
plotl->ticsLabel(PLOT_AXIS_X, "7/03", 87);
plotl->ticsLabel(PLOT_AXIS_X, "8/03", 109);
plotl->ticsLabel(PLOT_AXIS_X, "9/03", 130);
plotl->ticsLabel(PLOT_AXIS_X, "10/03", 151);
plotl->ticsLabel(PLOT_AXIS_X, "11/03", 174);
plotl->ticsLabel(PLOT_AXIS_X, "12/03", 193);
plotl->ticsLabel(PLOT_AXIS_X, "1/04", 215);
plotl->ticsLabel(PLOT_AXIS_X, "2/04", 235);
plotl->ticsPosition(PLOT_AXIS_Y, 105);
plotl->ticsPosition(PLOT_AXIS_Y, 100);
plotl->ticsPosition(PLOT_AXIS_Y, 95);
plotl->ticsPosition(PLOT_AXIS_Y, 90);
plotl->ticsPosition(PLOT_AXIS_Y, 85);
plotl->ticsPosition(PLOT_AXIS_Y, 80);
plotl->ticsFormat(PLOT_AXIS_X, "™;
plotl->scaleType(PLOT_AXIS_Y, PLOT_SCALETYPE_LOG);
plotl->dataFile("finance.dat", "using 0:9");
plotl->dataFile("finance.dat", "using 0:10");
plotl->dataFile("finance.dat", "using 0:11");
plotl->dataFile("finance.dat", "using 0:8");
plotl->axes(plotl->dataSetNum(), "x1ly2");
plotl->text("Courtesy of Bollinger Capital”, PLOT_TEXT_
plotl->text("www.BollingerBands.com", PLOT_TEXT_CENT

plotl->size(1, 0.7); Il 70% for the top plot
plotl->margins(9, -1, -1, 0); // left margin is 9, bottom mar
plot1l->origin(0, 0.3); /I origin for Y is 0.3

plotl->text("Acme Widgets", PLOT_TEXT_CENTER, 150, 102,

plot2 = subplot.getSubplot(1,0);
plot2->label(PLOT_AXIS_X, ™),
plot2->label(PLOT_AXIS_Y, "volume (x10000)");
plot2->dataFile("finance.dat", "using 0:($6/10000)");
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}

plot2->plotType(PLOT_PLOTTYPE_IMPULSES, 0);
plot2->dataFile("finance.dat", "using 0:($7/10000)");
plot2->border(PLOT_BORDER_ALL, PLOT_ON);
plot2->ticsMirror(PLOT_AXIS_XY, PLOT_ON);
plot2->grid(PLOT_ON);
plot2->axisRange(PLOT_AXIS_X, 50, 253);
plot2->ticsRange(PLOT_AXIS_Y, 500);
plot2->ticsFormat(PLOT_AXIS_Y, "%1.0f");
/Iplot2->ticsPosition(PLOT_AXIS_X, 66, 87, 109, 130, 151
/* use the code below for X-label for C++ or Ch */
plot2->ticsLabel(PLOT_AXIS_X, "6/03", 66);
plot2->ticsLabel(PLOT_AXIS_X, "7/03", 87);
plot2->ticsLabel(PLOT_AXIS_X, "8/03", 109);
plot2->ticsLabel(PLOT_AXIS_X, "9/03", 130);
plot2->ticsLabel(PLOT_AXIS_X, "10/03", 151);
plot2->ticsLabel(PLOT_AXIS_X, "11/03", 174);
plot2->ticsLabel(PLOT_AXIS_X, "12/03", 193);
plot2->ticsLabel(PLOT_AXIS_X, "1/04", 215);
plot2->ticsLabel(PLOT_AXIS_X, "2/04", 235);

plot2->size(1, 0.3); /I 30% for the bottom plot
plot2->margins(9, -1, 0, -1); // left margin is 9, top margin
subplot.plotting();

return O;

The contents of data filefinance.dat in Example 10

data and indicators in finance.dat

data file layout:

date, open, high, low, close, volume,

50-day moving average volume, Intraday Intensity,
20-day moving average close,

upper Bollinger Band, lower Bollinger Band

HHHHHH

CPlot::plotType

, 174, 193, 215, 235);

is 0

2/27/2003 77.9 78.59 76.75 77.28 9927900 0 -4208566 0 0 O

2/28/2003 78.15 78.47 77 77.95 6556100 0 -2290796
3/3/2003 78.6 79 77.12 77.33 6618300 0 -7430539

This data file is also used to plot stock prices in Example 1dvibe
Output
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Example 11
This example illustrates the plot typ OT _PLOTTYPE -YERRORBARS.

#include<chplot.h>

int main() {
CPlot plot;

plot.title("Errorbar type ");
plot.label(PLOT_AXIS_X, "Angle (deg)");
plot.label(PLOT_AXIS_Y, "Amplitude");
plot.border(PLOT_BORDER_ALL, PLOT_ON);
plot.ticsMirror(PLOT_AXIS_XY, PLOT_ON);
plot.legendOption("box");
plot.dataFile("big_peak.dat");
plot.plotType(PLOT_PLOTTYPE_YERRORBARS, 0);
plot.legend("Rate", 0);
plot.dataFile("big_peak.dat");
plot.smooth(1, "csplines");
plot.legend("Average", 1);
plot.barSize(1.0);
plot.plotting();

}

The contents of data filebig _peak.dat in Example 11

26.500000 0.753252 0.012953
27.000000 0.877710 0.019712
27.500000 0.996531 0.021018

Output
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Errorbar type
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Example 12
This example illustrates the plot ty.OT _PLOTTYPE _FILLEDCURVES .

#include<math.h>
#include<chplot.h>

#define N 100

double func(double x) {
double v;

y =1
return vy,

}

int main() {
CPlot plot;
double x0, xf;
int i;
char option[64], legend[64];

plot.title("Filled colors");
plot.legendOption("outside");
plot.label(PLOT_AXIS_X, "™);
plot.label(PLOT_AXIS_Y, "™);
plot.axisRange(PLOT_AXIS_X, 0, 12);
plot.axisRange(PLOT_AXIS_Y, 0, 1);

for(i=0; i<9; i++) {
x0 = i;
xf = i+1;
sprintf(option, "y1=0 linetype %d", i);
sprintf(legend, "option: %s", option);
plot.func2D(x0, xf, N, func);
plot.plotType(PLOT_PLOTTYPE_FILLEDCURVES, i, option);
plot.legend(legend, i);

}
X0 = i+1;
xf = i+2;

plot.func2D(x0, xf, N, func);
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plot.plotType(PLOT_PLOTTYPE_FILLEDCURVES, 9, "y1=0 lin
plot.legend("option: y1=0 linetype 2", 9);
plot.plotting();

}

Output

Filled colors

12

Example 13

etype 2");

option: y1=0 linetype O me—=
option: y1=0 linetype 1 m—
option: y1=0 linetype 2 wwwsss
option: y1=0 linetype 3 m—
option: y1=0 linetype 4 mw——
option: y1=0 linetype 5

option: y1=0 linetype 6

option: y1=0 linetype 7 w—
option: y1=0 linetype 8
option: y1=0 linetype 2 wwwsss

This example illustrates the plot typ OT _PLOTTYPE _FILLEDCURVES .

#include<math.h>
#include<chplot.h>

#define N 100

double func(double x, void *param) {
double offset;
double v;

offset = *(double*)param;
y = offset;
return y;

int main() {
CPlot plot;
double offset, x0, xf;
int i
char option[64], legend[64];

x0 = -10;

xf = 10;

plot.title("Filled colors");
plot.legendOption("outside");
plot.label(PLOT_AXIS_X, "™);
plot.label(PLOT_AXIS_Y, ";
plot.axisRange(PLOT_AXIS_X, -10, 10);
plot.axisRange(PLOT_AXIS_Y, 0, 11);
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for(i=0; i<9; i++) {

offset = i;
sprintf(option, "y1=%d linetype %d", i+1, i);
sprintf(legend, "%d+x: option:%s", i, option);

plot.funcp2D(x0, xf, N, func, &offset);
plot.plotType(PLOT_PLOTTYPE_FILLEDCURVES, i, option);
plot.legend(legend, i);

}
offset = 10;
plot.funcp2D(x0, xf, N, func, &offset);
plot.plotType(PLOT_PLOTTYPE_FILLEDCURVES, 9, "y1=11 |i netype 2");
plot.legend("10+x: option: y1=11 linetype 2", 9);
plot.plotting();
}
Output
Filled colors
0+x: option:y1=1 linetype O m—
1+x: option:y1=2 linetype 1 m—
2+x: option:y1=3 linetype 2 =
3+x: option:y1=4 linetype 3 m—
4+x: option:y1=5 linetype 4 mw—
5+x: option:y1=6 linetype 5
6+x: option:y1=7 linetype 6
7+x: option:y1=8 linetype 7 m—
8+x: option:y1=9 linetype 8 ==
10+x: option: y1=11 linetype 2 mwwwws
Example 14

This example illustrates the plot tygd OT _PLOTTYPE FILLEDCURVES . This plot for stock prices
uses the same data file in Example 10.

/* File: finance.ch to process data in finance.dat

data and indicators in finance.dat
# data file layout:
# date, open, high, low, close, volume,
# 50-day moving average volume, Intraday Intensity,
# 20-day moving average close,
# upper Bollinger Band, lower Bollinger Band
*/

#include <chplot.h>
int main() {
class CPlot plot;

int line_type, line_width;

plot.title("Stock price for company X (in semi-log scale)" );
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plot.label(PLOT_AXIS_X, ™);
plot.label(PLOT_AXIS_Y, "price");
plot.border(PLOT_BORDER_ALL, PLOT_ON);
plot.ticsMirror(PLOT_AXIS_XY, PLOT_ON);

plot.dataFile("finance.dat", "using 0:5");

plot.plotType(PLOT_PLOTTYPE_FILLEDCURVES, 0, "y1=0 lin etype 2);
plot.dataFile("finance.dat", "using 0:5");

line_type = 3;

line_width = 2;

plot.plotType(PLOT_PLOTTYPE_LINES, 1);
plot.lineType(1, line_type, line_width);
plot.axisRange(PLOT_AXIS_X, 50, 253);
plot.axisRange(PLOT_AXIS_Y, 75, 105);
plot.scaleType(PLOT_AXIS_Y, PLOT_SCALETYPE_LOG);
plot.grid(PLOT_ON, "front linewidth 2");
/Iplot.ticsPosition(PLOT_AXIS_Y, 105, 100, 95, 90, 85, 80 );
plot.ticsPosition(PLOT_AXIS_Y, 105);
plot.ticsPosition(PLOT_AXIS_Y, 100);
plot.ticsPosition(PLOT_AXIS_Y, 95);
plot.ticsPosition(PLOT_AXIS_Y, 90);
plot.ticsPosition(PLOT_AXIS_Y, 85);
plot.ticsPosition(PLOT_AXIS_Y, 80);
/Iplot.ticsLabel(PLOT_AXIS_X, "Jun/03", 66, "Jul/03", 8 7, "Aug/03", 109, "Sep/03", 130,
I "10/03", 151, "11/03", 174, "12/03", 193, "1/04", 215, "2 /04", 235);

[* use the code below for X-label for C++ or Ch */
plot.ticsLabel(PLOT_AXIS_X, "6/03", 66);
plot.ticsLabel(PLOT_AXIS_X, "7/03", 87);
plot.ticsLabel(PLOT_AXIS_X, "8/03", 109);
plot.ticsLabel(PLOT_AXIS_X, "9/03", 130);
plot.ticsLabel(PLOT_AXIS_X, "10/03", 151);
plot.ticsLabel(PLOT_AXIS_X, "11/03", 174);
plot.ticsLabel(PLOT_AXIS_X, "12/03", 193);
plot.ticsLabel(PLOT_AXIS_X, "1/04", 215);
plot.ticsLabel(PLOT_AXIS_X, "2/04", 235);

plot.plotting();

Output

Stock price for company X (in semi-log scale)

price

Jun/03  Jul/03 Aug/03  Sep/03  10/03 11/03  12/03 1/04 2/04
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Example 15
The example illustrates the plot typ OT _PLOTTYPE BOXES can be found on padel74.

See Also
CPlot::arrow (), CPlot::lineType(), CPlot::pointType().

CPlot::plotting

Synopsis
#include <chplot.h>
void plotting ();

Purpose
Generate a plot file or display a plot.

Return Value
None.

Parameters
None.

Description
The plot is displayed or a file is generated containing thewlhen this function is called. It shall be called
after all the desired plot options are set.

Example
SeeCPlot::data2D)).

CPlot::point

Synopsis in Ch
#include <chplot.h>
int point (double x, doubley, ... /* double z*/);

Synopsis in C++

#include <chplot.h>

int point (double x, doubley);

int point (double x, doubley, double 2);

Syntax in Ch and C++
point(x, y);
point(x, y, 2);

Purpose
Add a point to a 2D or 3D plot.
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Return Value
This function returns 0 on success and -1 on failure.

Parameters
X The x coordinate of the point.

y The y coordinate of the point.
Z The z coordinate of the point. This argument is ignored forpRids.

Description

This function adds a point to a plot. It is a convenience fiamcfor creation of geometric primitives. A
point added with this function counts as a data set for lailis o CPlot::legend) andCPlot::plotType().

For 2D rectangular and 3D cartesian plotsy, andz are the coordinates of the point specified in units of
the x, y and z axes. However, for 2D plotss ignored. For 2D polar and 3D cylindrical plots, the pomt i
specified in polar coordinates whetés 6, y is r, andz is unchanged. Again, for 2D plotsjs ignored. For
3D plots with spherical coordinatesis 4, y is ¢ andzis r. For 3D plots with points, hidden line removal

should be disabled (s&&Plot::removeHiddenLing()) after all data are added.
Example 1

#include <chplot.h>

int main() {
double x = 3, y = 4;
class CPlot plot;

plot.axisRange(PLOT_AXIS_XY, 2, 5, .5); /* one point canno t do autorange */
plot.point(x, Y);
plot.plotting();
return O;
}
Output
5
45 |
4 +
> 35|
sl
25 |
2 ‘
2 25 3 35 4 4.5 5
X
Example 2
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#include <chplot.h>

int main() {
double thetal = 30, rl = 2;
class CPlot plot;
int point_type = 7, point_size = 3;
char *point_color = "blue";

plot.grid(PLOT_ON);
plot.polarPlot(PLOT_ANGLE_DEG);
plot.point(thetal, rl);
plot.plotType(PLOT_PLOTTYPE_POINTS, 0);
plot.pointType(0, point_type, point_size, point_color)
plot.axisRange(PLOT_AXIS_XY, 0, 2, .5);
plot.sizeRatio(-1);

plot.plotting();

return O;

}
Output

15

0.5 |-

See Also

CPlot::data2X), CPlot::data2DCurve(), CPlot::data3X), CPlot::data3DCurve(), CPlot::data3DSurfacd),
CPlot::circle(), CPlot::line(), CPlot::outputType(),

CPlot::plotType(), CPlot::polygon(), CPlot::rectanglg).

CPlot::pointType

Synopsis in Ch
#include <chplot.h>
void pointType(int num int point type int pointsizg, ... /* [char point color] */);

Synopsis in C++

#include <chplot.h>
void pointType(int num int point.or_point.type int point.sizg;
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void pointType(int num int pointor_point.type int point_size char point.color);

Syntax in Ch and C++
pointType(num point_type point_size
pointType(num point_type point_size point.color)

Purpose
Set the point type, size, and color for points, line-poiets,

Return Value
None.

Parameters
num The data set to which the point type, size, and color apply.

pointtype An integer index representing the desired point type.

point_size A scaling factor for the size of the point used. The point s&point.size multiplied by the
default size.

point_color color for the point.

Description
Set the desired point type, size, and color for a previoudtied data set.

Numbering of the data sets starts with zero. The point stytéaa marker type for the plot are selected
automatically. The default point tye, size, and color cawctenged by this member function.

The point_type specifies an index for the point type used for drawing the tpdiime point type varies
depending on the terminal type used (§€4lot::outputType). The valuepoint_typeis used to change the
appearance (color and/or marker type) of a point. It is $jgecwith an integer representing the index of the
desired point type. All terminals support at least six défg point typespoint_sizeis an optional argument
used to change the size of the point. The point sizmiat sizemultiplied by the default size. foint.type
andpoint_sizeare set to zero or a negative number, a default value is used.

An optional fourth argument can specify the color of a poiptabcolor name or RGB value, such as
"blue" or "#0000ff"  for color blue. The default point type, size, and color canchanged by the
function call

plot.pointType(num, pointtype, pointsize, "blue");

The color of the point is specified as blue in this example. Jdl& color names and their corresponding
GRB values are listed below.

Color Name Hexadecimal R G B
values
white #ffffff = 255 255 255
black #000000 = 0 0 0
gray0 #000000 = 0 0 0
grey0 #000000 = 0 0 0
grayl10 #lalala = 26 26 26
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grey10
gray20
grey20
gray30
grey30
gray40
grey40
gray50
grey50
gray60
grey60
gray70
grey70
gray80
grey80
gray90
grey90
gray100
grey100
gray

grey
light-gray
light-grey
dark-gray
dark-grey
red
light-red
dark-red
yellow
light-yellow
dark-yellow
green
light-green
dark-green
spring-green
forest-green
sea-green
blue
light-blue
dark-blue
midnight-blue
navy
medium-blue
royalblue
skyblue
cyan
light-cyan
dark-cyan
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#lalala = 26 26 26
#333333 = 51 51 51
#333333 = 51 51 51
#4d4d4ad = 77 77 77
#4d4d4ad = 77 77 77
#666666 = 102 102 102
#666666 = 102 102 102

#rfrfrf = 127 127 127
#rirfrf = 127 127 127

#999999 = 153 153 153
#999999 = 153 153 153
#b3b3b3 = 179 179 179
#b3b3b3 = 179 179 179

#cceeece = 204 204 204
#cceceee = 204 204 204
#eb5ebeb 229 229 229
#ebebeb = 229 229 229
#ffffff = 255 255 255
#ffffff = 255 255 255
#bebebe = 190 190 190
#bebebe = 190 190 190
#d3d3d3 = 211 211 211
#d3d3d3 = 211 211 211
#a9a%9a9 = 169 169 169
#a%a%a9 = 169 169 169
#ff0000 = 255 0 0
#f03232 = 240 50 50
#8b0000 = 139 0 0
#ffff00 = 255 255 0
#ffffe0 = 255 255 224
#c8c800 = 200 200 0

#00ff0O0 = 0 255 O
#90ee90 = 144 238 144

#006400 = 0 100 O
#00ff7f = 0 255 127

#228b22 = 34 139 34
#2e8b57 = 46 139 87

#0000ff = O 0O 255
#add8e6 = 173 216 230
#00008b = O 0 139
#191970 = 25 25 112
#000080 = O 0 128
#0000cd = O 0 205

#4169el = 65 105 225
#87ceeb = 135 206 235

#0Offff = 0 255 255
#eOffff = 224 255 255
#008b8b = 0 139 139
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magenta
light-magenta

dark-magenta

turquoise

light-turquoise
dark-turquoise

pink
light-pink
dark-pink
coral
light-coral
orange-red
salmon
light-salmon
dark-salmon
aguamarine
khaki
dark-khaki
goldenrod
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#ffOOff = 255 0 255
#f055f0 = 240 85 240
#8b008b = 139 0 139
#40e0d0 = 64 224 208
#afeeee = 175 238 238
#00cedl = 0 206 209
#ffcOcb = 255 192 203
#ffb6cl = 255 182 193
#ff1493 = 255 20 147
#ff7f50 = 255 127 80
#f08080 = 240 128 128
#ff4500 = 255 69 0
#faB072 = 250 128 114
#ffaO7a = 255 160 122
#€9967a = 233 150 122
#7fffd4 = 127 255 212
#f0e68c = 240 230 140
#bdb76b = 189 183 107
#daa520 = 218 165 32

light-goldenrod #eedd82 = 238 221 130
dark-goldenrod #b8860b = 184 134 11

gold #ffd700 = 255 215 O
beige #f5fsdc = 245 245 220
brown #ab2a2a = 165 42 42
orange #ffab00 = 255 165 0
dark-orange #ff8c00 = 255 140 0
violet #ee82ee = 238 130 238
dark-violet #9400d3 = 148 0 211
plum #ddaOdd = 221 160 221
purple #a020f0 = 160 32 240
Examples

See programs and their generated figure<iBlot::point() andCPlot::plotType().

See Also
CPlot::lineType(), CPlot::point().
CPlot::plotType().

CPlot::polarPlot

CPlot::polarPlot

Synopsis
#include <chplot.h>
void polarPlot(int angle.unit);

Purpose
Set a 2D plot to use polar coordinates.
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Return Value
None.

Parameter
angle.unit Specify the unit for mesurement of an angular position. Thewing options are available:

PLOT _ANGLE _DEG Angles measured in degree.
PLOT _ANGLE _RAD Angles measured in radian.

Description

Set a 2D plot to polar coordinates. In polar mode, two numlgeandr, are required for each point. First
two arguments in member functio@¥lot::data2D() andCPlot::data2DCurve() are the phase angfeand
magnituder of points to be plotted.

Example 1
Compare with the example output@Plot::border().

#include <math.h>
#include <chplot.h>

#define NUM 360

int main() {
int i;
double theta[NUM], r[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
thetafi] = 0 + i*M_PI/(NUM-1); /I linspace(theta, 0, PI)
rli] = sin(5*thetali]);

}

plot.polarPlot(PLOT_ANGLE_RAD);

plot.data2DCurve(theta, r, NUM);

plot.sizeRatio(1);
plot.plotting();
return O;

}

Output

08 |
0.6 | |

0.4 |

02 b h N

\ - - _— —

> 0 e g

02 F /N

/ \
04| / \
/ / \
/ / N\
06 |- // \\
08| l\/, -
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Example 2

#include <math.h>
#include <chplot.h>

#define NUM 360

int main() {
int i;
double theta[NUM], r[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
thetafi] = 0 + i*M_PI/(NUM-1); // linspace(theta, 0, PI)
rli] = sin(5*thetali]);

plot.polarPlot(PLOT_ANGLE_RAD);
plot.data2DCurve(theta, r, NUM);
plot.sizeRatio(1);
plot.grid(PLOT_ON);

plot.plotting();

return O;

}
Output

See Also
CPlot::grid ().

CPlot::polygon

Synopsis in Ch

#include <chplot.h>

int polygon(double x[:], doubley[:], ... /* doubleZ:]; [int num */);

Synopsis in C++
#include <chplot.h>
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int polygon(double x[], doubleyf], int num;
int polygon(double x[], doubley(], double 7], int num);

Syntax in Ch
polygon(x, y)
polygon(x, y, num
polygon(x, y, 2)
polygon(x, y, z, num)

Syntax in C++
polygon(x, y, num
polygon(x, y, z, num)

Purpose
Add a polygon to a plot.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
X An array containing the x coordinates of the vertices of thiggon.

y An array containing the y coordinates of the vertices of thiggon.
Z An array containing the z coordinates of the vertices of thiggon.

num The number of elements of arraysy, andz.

Description

This function adds a polygon to a plot. It is a conveniencection for creation of geometric primi-
tives. A polygon added with this function is counted as a datiafor later calls taCPlot::legend) and
CPlot::plotType(). For 2D rectangular plots and 3D cartesian plgty, andz contain the polygon vertices
specified in units of the x, y, and z axes. However, for 2D ploisignored. For 2D polar and 3D cylindrical
plots, the locations of the vertices are specified in polardinates whera& is 6, y is r, andz is unchanged.
Again, for 2D plotszis ignored. For 3D plots with spherical coordinaigs 0, y is ¢ andzis r. Each of the
points is connected to the next in a closed chain. The line syl width vary depending on the terminal
type used (se€Plot::outputType). Typically, changing the line type will change the colortbé line or
make it dashed or dotted. All terminals support at least gigrént line types.

Example 1

#include <chplot.h>

double x[5] = {3, 2, 1, 2, 3}, y[5] = {2, 3, 2, 1, 2}
int main() {
class CPlot plot;

plot.polygon(x, vy, 5);

plot.sizeRatio(-1);
plot.axisRange(PLOT_AXIS_XY, 0, 4, 1);
plot.text("Ch", PLOT_TEXT_CENTER, 2, 2);
plot.plotting();

return O;
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Output

Example 2

#include <chplot.h>
#include <math.h>

double theta[4] = {30, 60, 30, 30}, r[4] = {1, 3, 4, 1};
int main(){
class CPlot plot;

plot.grid(PLOT_ON);
plot.polarPlot(PLOT_ANGLE_DEG);
plot.polygon(theta, r, 4);
plot.plotType(PLOT_PLOTTYPE_LINES, 0);
plot.lineType(0, 3, 4);

plot.sizeRatio(-1);
plot.axisRange(PLOT_AXIS_XY, 0, 5, 1);

plot.plotting();
return O;

}

Output
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Example 3

#include <chplot.h>

double x[7] = {0, 2, 2, 2, O, O, O},

y[7] = {0, O, O, 3, 3, 3, 0},
z[7] = {0, O, 4, 4, 4, 0, 0O}
int main() {

class CPlot plot;
int datasetnum, pointtype, pointsize;

plot.dimension(3);
plot.polygon(x, vy, z, 7);
plot.point(0, 0, 0);
plot.point(2, 0, 0);

plot.point(2, 0, 4);
plot.point(2, 3, 4);
plot.point(0, 3, 4);

plot.point(0, 3, 0);
for(datasetnum=1, pointtype=1, pointsize=1;
datasetnum <= 6;
datasetnum++, pointtype++, pointsize++)
plot.plotType(PLOT_PLOTTYPE_POINTS,
datasetnum, pointtype, pointsize);
plot.removeHiddenLine(PLOT_OFF);
plot.colorBox(PLOT_OFF);

plot.plotting();
return O;

}

Output
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See Also

CPlot::data2X), CPlot::data2DCurve(), CPlot::data3X), CPlot::data3DCurve(),
CPlot::data3DSurface), CPlot::circle(), CPlot::line(), CPlot::outputType(), CPlot::plotType(),
CPlot::point(), CPlot::rectangl€().

CPlot::rectangle

Synopsis

#include <chplot.h>

int rectangle(double x, doubley, double width, double heigh);
Purpose

Add a polygon to a 2D plot.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
x The x coordinate of the lower-left corner of the rectangle.

y The y coordinate of the lower-left corner of the rectangle.
width The width of the rectangle.
height The height of the rectangle.

Description

This function adds a rectangle to a 2D plot. It is a convereefumction for creation of geometric primi-
tives. A rectangle added with this function is counted asta dat for later calls t&€Plot::legend) and
CPlot::plotType(). For rectangular plots andy are the coordinates of the lower-left corner of the rectan-
gle. For polar plots, the coordinates of the lower-left eprare given in polar coordinates wheres theta

andy is r. In both cases theidth andheightare the dimensions of the rectangle in rectangular coaebna
Example 1
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#include <chplot.h>

int main() {
double x1 = 3, yl1 = -3, widthl = 3, heightl = 5;
double x2 = -2, y2 = -2, width2 = 4, height2 = 2;

class CPlot plot;

plot.rectangle(x1, y1, widthl, heightl);
plot.rectangle(x2, y2, width2, height2);
plot.sizeRatio(-1);

plot.axisRange(PLOT_AXIS_X, -3, 7, 1);
plot.axisRange(PLOT_AXIS_Y, -4, 3, 1);
plot.axis(PLOT_AXIS_XY, PLOT_OFF);
plot.text("large", PLOT_TEXT_CENTER, 4.5, -0.5);
plot.text("small", PLOT_TEXT_CENTER, 0, -1);

large

plot.plotting();
return O;
}
Output
3
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X
Example 2

#include <chplot.h>

int main() {

double thetal = -60, rl = 4, widthl = 3, heightl = 5;

class CPlot plot;

plot.grid(PLOT_ON);
plot.polarPlot(PLOT_ANGLE_DEG);
plot.rectangle(thetal, rl, widthl, heightl);
plot.plotType(PLOT_PLOTTYPE_LINES, 0);
plot.lineType(0, 0, 25);

plot.sizeRatio(-1);
plot.axisRange(PLOT_AXIS_X, 0, 6, 1);
plot.axisRange(PLOT_AXIS_Y, -5, 2, 1);
plot.axis(PLOT_AXIS_XY, PLOT_OFF);
plot.border(PLOT_BORDER_ALL, PLOT_ON);

plot.plotting();
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return 0;

}
Output

See Also

CPlot::data2X), CPlot::data2DCurve(), CPlot::data3X), CPlot::data3DCurve(),
CPlot::data3DSurface), CPlot::circle(), CPlot::line(), CPlot::outputType(), CPlot::plotType(),
CPlot::point(), CPlot::polygon().

CPlot::removeHiddenLine

Synopsis
#include <chplot.h>
void removeHiddenLing(int flag);

Purpose
Enable or disable hidden line removal for 3D surface plots.

Return Value
None.

Parameter
flag This parameter can be set to:

PLOT _ON Enable hidden line removal.
PLOT _OFF Disable hidden line removal.

Description

Enable or disable hidden line removal for 3D surface plotsis Dption is only valid for 3D plots with a
plot type set tAPLOT _PLOTTYPE _LINES or PLOT PLOTTYPE _LINESPOINTS with surface display
enabled. By default hidden line removal is enabled. Thigtion should be called after data set are added
to the plot. ThePLOT_CONTOUR_SURFACE option for CPlot::contourMode() does not work when
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hidden line removal is enabledCPlot::point() cannot be used when hidden line removal is enabled. By
default, the hidden lines are removed.

Example 1
Compare with the output for the example i€Plot:data3D(), CPlot::contourLabel(), and
CPlot::contourLevely).

#include <math.h>
#include <chplot.h>

#define NUMX 20

#define NUMY 30

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
int ij;
class CPlot plot;

for(i=0; i<KNUMX; i++) {
X[i]= -3 + i*6.0/(NUMX-1); // linspace(x, -3, 3);
}
for(i=0; i<KNUMY; i++) {
yli]= -4 + i*8.0/(NUMY-1); // linspace(y, -4, 4);
}
for(i=0; i<KNUMX; i++) {
for(j=0; j<NUMY; j++) {
Z[NUMY™i+j] = 3*(1-x[i])*(1-x[i])*exp(-(x[i]*x[i])-(y [1+1)*(y[il+1))
- 10*(X[Il/5 - X[IT*X[iT*x[i]-pow(y[j],5))*exp(-X[i]*x [-y0T*y(iD
- 13*exp(-(x[i]+1)*(x[i]l+1)-y[iI*y[]);
} }
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, 0);
plot.removeHiddenLine(PLOT_OFF);
plot.colorBox(PLOT_OFF);

plot.plotting();
return O;

}

Output

ddbNvonsow®
b ADONSO®

203



Chapter 4: Reference for Class CPlot CPlot::scaleType

Example 2

#include <math.h>
#include <chplot.h>

#define NUMX 30
#define NUMY 30

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
double r;
int i, j;
class CPlot plot;

for(i=0; i<KNUMX; i++) {
X[i]= -10 + i*20.0/(NUMX-1); // linspace(x, -10, 10);
}
for(i=0; i<KNUMY; i++) {
yli]= -10 + i*20.0/(NUMY-1); // linspace(y, -10, 10);
}
for(i=0; i<KNUMX; i++) {
for(j=0; j<NUMY; j++) {
r = sart(x[P*x[il+y[l*y[D;
Z[NUMY?*i+j] = sin(r)/r;
}
}
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, 0);
plot.removeHiddenLine(PLOT_OFF);
plot.colorBox(PLOT_OFF);

plot.plotting();
return O;
}
Output
| 74;?\
1
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z 04
0.2
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-0.2
04 +
....... 0
-1
10
See Also

CPlot::data3DX), CPlot::data3DCurve(), CPlot::data3DSurfacd), CPlot::contourMode(),
CPlot::plotType(), CPlot::point(), CPlot::showMesK).
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CPlot::scaleType

Synopsis in Ch
#include <chplot.h>
void scaleTypdint axis int scaletype ... /* [double basg */);

Synopsis in C++

#include <chplot.h>

void scaleTypdint axis int scaletype);

void scaleTypdint axis int scaletype double basg;

Syntax in Ch and C++
scaleTypdaxis, scaletype
scaleTypdaxis scaletype basg

Purpose
Set the axis scale type for a plot.

Return Value
None.

Parameters
axis The axis to be modified. Valid values are:

PLOT _AXIS_X Select the x axis only.

PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Select the x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

scaletype The scale type for the specified axis. Valid values are:

PLOT _SCALETYPE _LINEAR Use a linear scale for a specified axis.
PLOT _SCALETYPE _LOG Use a logarithmic scale for a specified axis.

base The base for a log scale. For log scales the default base is 10.

Description
Using this function an axis can be modified to have a logaiittsvale. By default, axes are in linear scale.
For a semilog scale in the x-coordinate, call the membertiomc

plot.scaleType(PLOT_AXIS X, PLOT_SCALETYPE_LOG);
For a logarithmic base 2, call the member function

plot.scaleType(PLOT_AXIS_X, PLOT_SCALETYPE_LOG, 2); // log base = 2
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Example

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {

}

int i
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {

x[il= pow(10.0, -1 + *3.0/(NUM-1)); // logspace(x, -1, 2);
} ylil = exp(x[i]); Iy = exp(x);
plot.scaleType(PLOT_AXIS_XY, PLOT_SCALETYPE_LOG, 10.0 );
plot.ticsFormat(PLOT_AXIS_XY, "%.2e");
plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;

Output

1.00e+45
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~
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N

1.00e+05

1.00e+00 —_ L )
1.00e-01 1.00e+00 1.00e+01 1.00e+02

CPlot::showMesh

CPlot::showMesh

Synopsis
#include <chplot.h>
void showMeslH(int flag);

Purpose
Display 3D data.

Return Value
None.
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Parameters
flag This parameter can be set to:

PLOT _ON Enable the display of 3D data.
PLOT _OFF Disable the display of 3D data.

Description

Enable or disable the display of 3D data. If this option isabled, data points or lines will not be drawn.
This option is useful withCPlot::contourMode() to display contour lines without the display of a surface
grid.

Example 1
Compare with the output for the exampleGlot::contourLabel().

#include <math.h>
#include <chplot.h>

#define NUMX 20
#define NUMY 30
#define NUMLV 10
int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
double levels[NUMLV];
int datasethnum =0, i, j;
int line_type = 1, line_width = 1;
class CPlot plot;

for(i=0; i<KNUMLYV; i++) {
levels[i]J= -6 + i*12.0/(NUMLV-1); // linspace(levels, -6, 6);
}
for(i=0; i<KNUMX; i++) {
X[i]= -3 + i*6.0/(NUMX-1); // linspace(x, -3, 3);
}
for(i=0; i<KNUMY; i++) {
yli]= -4 + i*8.0/(NUMY-1); // linspace(y, -4, 4);
}
for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
Z[NUMY=i+j] = 3*(L-x[i])*(1-x[i])*exp(-(x[IT*x[i])-(y [1+1)*(y[i1+1))
- 10*(x[il/5 - X[iPx[i*x[i]-pow(y[j],5))*exp(-x[i]*x [-y0ryLD)
- 1/3*exp(-(x[il+1)*(x[i]+1)-y[l*y[il):;
}
}
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width);
plot.contourLabel(PLOT_ON);
plot.showMesh(PLOT_OFF);
plot.contourMode(PLOT_CONTOUR_SURFACE);
plot.contourLevels(levels, NUMLV);

plot.plotting();
return O;

}
Output
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b Nvonsow®
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Example 2

#include <math.h>
#include <chplot.h>

#define NUMX 30
#define NUMY 30
int main() {

double x[NUMX], y[NUMY], z[NUMX*NUMYT;
double r;

int datasethnum =0, i, j;

int line_type = 1, line_width = 1;

class CPlot plot;

for(i=0; i<NUMX; i++) {
X[i]= -10 + i*20.0/(NUMX-1); // linspace(x, -10, 10);
}
for(i=0; i<KNUMY; i++) {
yli]= -10 + i*20.0/(NUMY-1); // linspace(y, -10, 10);
}
for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
ro= sart(x[x[i+y[il*ylD;
Z[NUMY?*i+j] = sin(r)/r;
}
}
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.plotType(PLOT_PLOTTYPE_LINES, datasetnum);
plot.lineType(datasetnum, line_type, line_width);
plot.contourLabel(PLOT_ON);
plot.showMesh(PLOT_OFF);
plot.contourMode(PLOT_CONTOUR_SURFACE);

plot.plotting();
return O;

}

Output
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See Also
CPlot::data3DX), CPlot::data3DCurve(), CPlot::data3DSurfacd), CPlot::contourMode(),
CPlot::plotType().

CPlot::size

Synopsis
#include <chplot.h>
void sizgdouble x_scale double y_scalg;

Purpose
Scale the plot itself relative to the size of the output fileanvas.

Return Value
None.

Parameters
x_scale A positive multiplicative scaling factor in the range of @,for the x direction.

y_scale A positive multiplicative scaling factor in the range of {,for the y direction.

Description

This function can be used to scale a plot itself relative oglze of the output file or canvas. If the plot
is displayed on a screen, the plot is scaled relative to tteedits canvas. If the plot is saved to a file, or
output to the stdout stream, the size of the plot image isdcadlative to the output file. For a plot with
subpilots, this function should be called bef@®lot::subplot() is called.

Example

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
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int i
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180); // Y-axis data

}

plot.data2DCurve(x, y, NUM);

plot.size(.5, .5);

plot.plotting();
return O;
}
Output
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X
See Also

CPlot::size30), CPlot::sizeOutput(), andCPIlot::sizeRatiq).

CPlot::size3D

CPlot::size3D

Synopsis
#include <chplot.h>
void size30float scale float z_scale;

Purpose
Scale a 3D plot.

Return Value
None.

Parameters

scale A positive multiplicative scaling factor that is appliedttee entire plot.

z_scale A positive multiplicative scaling factor that is appliedttee z-axis only.

Description
This function can be used to scale a 3D plot to the desired Bizeefault,scaleandz scaleare both 1.

Example

Compare with the output for examples@lot::data3D() andCPlot::data3DSurface).

#include <math.h>
#include <chplot.h>

210



Chapter 4: Reference for Class CPlot

#define NUMX 20
#define NUMY 30
int main() {

double x[NUMX], y[NUMY], z[NUMX*NUMYT;
int i,j;
class CPlot plot;

for(i=0; i<KNUMX; i++) {

X[i]= -3 + i*6.0/(NUMX-1); // linspace(x, -3, 3);
}
for(i=0; i<KNUMY; i++) {

yli]= -4 + i*8.0/(NUMY-1); // linspace(y, -4, 4);
}
for(i=0; i<KNUMX; i++) {

for(j=0; j<NUMY; j++) {

CPlot::sizeOutput

Z[NUMY*i+j] = 3%(1-x[i])*(1-x[i])*exp(-(X[i]*X[i])-(y [1+1)*(y[i]+1))
- 10*(x[il/5 - X[IT*X[i*X[i]-pow(y[i],5))*exp(-X[i]*x [-yLiIy(iD
- 1/3*exp(-(X[i+1)*(X[i]+1)-y[iT*y[il);
} }
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.size3D(0.5, 2);
plot.plotting();
return O;
}
Output
8
i 8
% 2
See Also
CPlot::sizg).
CPlot::sizeOutput
Synopsis

#include <chplot.h>
void sizeOutput(int xpixels int ypixels;
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Purpose
Change the size of an output file.

Return Value
None.

Parameters
xpixels A positive integral number for the number of pixels in the redtion.

ypixels A positive integral number for the number of pixels in the yedtion.

Description
This function can be used to change the default size (640>@fgin output image file for the plot.

Example

#include<math.h>
#include<chplot.h>

#define NUM 36

int main() {
int i, xpixels = 400, ypixels=600;
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[(]*M_P1/180); // Y-axis data

plot.data2DCurve(x, y, NUM);

plot.outputType(PLOT_OUTPUTTYPE_FILE, "png", "sizeOut put.png");
plot.sizeOutput(xpixels, ypixels); // size of image is 400 X600 pixels
plot.plotting();
return O;

}

See Also

CPlot::sizg)), CPlot::size3[), andCPIlot::sizeRatiq).

CPlot::sizeRatio

Synopsis
#include <chplot.h>
void sizeRatidfloat ratio);

Purpose
Change the aspect ratio for a plot.

Return Value
None.

Parameter
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ratio The aspect ratio for the plot.

Description

The function sets the aspect ratio for the plot. The meaningtm changes depending on its value. For a
positiveratio, it is the ratio of the length of the y-axis to the length of #axis. So, ifratio is 2, the y-axis
will be twice as long as the x-axis. i&tio is zero, the default aspect ratio for the terminal type islugfat

is negativeratio is the ratio of the y-axis units to the x-axis units. Sagaitio is -2, one unit on the y-axis
will be twice as long as one unit on the x-axis.

Portability
The aspect ratio specified is not exact on some terminalsefla fyue ratio of 1, for example, some adjust-
ment may be necessary.

Example
Compare with output for example piotxy().

#include <math.h>
#include <chplot.h>

#define NUM 360

int main() {
int i;
double t[NUM], x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
tli]= 0 + i*2*M_PIl/(NUM-1); // linspace(t, 0, 2*M_PI);
x[i] = sin(2 * t[i]); // x = sin(2*t);
y[i] = cos(3 * t[il); //'y = cos(3*V);

}
plot.data2DCurve(x, y, NUM);

plot.title("Parametric contour (x, y) = [sin(2x), cos(3x) 1;
plot.label(PLOT_AXIS_X, "X");

plot.label(PLOT_AXIS_Y, "y");

/* both x and y axes the same length */

plot.sizeRatio(1);
plot.plotting();
return O;

}

Output
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Parametric contour (X, y) = [sin(2x), cos(3x)]
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See Also
CPlot::sizg)), CPlot::size30).

CPlot::smooth

Synopsis
#include <chplot.h>
void smooth(int num,char * option);

Syntax
smooth(num, option

Purpose
Smooth a plotting curve by interpolation or approximatidrdata.

Return Value
None.

Parameters
num The data set for the curve to be smooth.

option The options smooth a curve.

Description

This function can be used to readily plot a smooth curve thinoyour data points for a 2D plotting
by interpolation and approximation of data. However, ssiitated data processing may be performed by
preprocessing the data in your Ch program.

The argumenbption of string type with the following values can be used to smdbédata points.

{unique | frequency | csplines | acsplines | bezier | sbezier }
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Theunique andfrequency plot the data after making them monotonic. Each of the otipipns
uses the data to determine the coefficients of a continuowg tietween the end points of the data. This
curve is then plotted in the same manner as a function, thiay isnding its value at uniform intervals along
the abscissa and connecting these points with straighségeents (if a line style is chosen).

If the axis range is determined automatically, the rangdisb@icomputed such that the plotted curve
lies within the borders of the graph.

If CPlot::axisRang€) is called, and the smooth option is eitl@mspline  orcspline |, the sampling
of the generated curve is done across the intersection of iluiege covered by the input data and the fixed
abscissa range as defined®Rlot:;:axisRang€) for x-axis.

If too few points are available to allow the selected optioibé applied, an error message is produced.
The minimum number is one famique andfrequency four foracsplines , and three for the others.

"acsplines" Theacsplines  option approximates the data with a “natural smoothingnsfli After
the data are made monotonic in x a curve is piecewise comstrfrom segments of cubic polynomials
whose coefficients are found by the weighting the data pothts weights are taken from the third
column in the data file or data in the memory. If the data is fromata file, that default can be
modified by the third entry in the optiamsing list for CPlot::dataFile() as shown below.

plot.dataFile("datafile”, "using 1:2:(1.0)");
plot.smooth(plot.dataSetNum(), "acsplines");

bezier Thebezier option approximates the data with a Bezier curve of degreéeenr{umber of data
points) that connects the endpoints.

"csplines” Thecsplines  option connects consecutive points by natural cubic splfter rendering
the data monotonic.

"sbezier"  Thesbezier option first renders the data monotonic and then appliebéaeer algo-
rithm.

"unique" Theunique option makes the data monotonic in x; points with the samaluevare replaced
by a single point having the average y-value. The resultimigtp are then connected by straight line
segments.

"frequency”  Thefrequency option makes the data monotonic in x; points with the samalxes
are replaced by a single point having the summed y-values.r@sulting points are then connected
by straight line segments.

Examples
See an example on palgel84 @irlot:plotType() on how data for an error bar are smoothed by the option
csplines

CPlot::subplot

Synopsis
#include <chplot.h>
int subplot(int row, int col);
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Purpose
Create a group of subplots.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
row The number of rows in the subplot.

col The number of columns in the subplot.

Description

This function allocates memory forofv* col)-1 instances of th€Plot class to be used in a subplot. The
location of the drawing origin and the scale for each elenoéiie subplot is set automatically. The first
element of the subplot (an instance of @Plot class) is created normally by the user before this func-
tion is called. The remaining elements of the subplot araterteand stored internally when this function
is called. These elements are accessible through a poettened by theCPlot::getSubplof) function.
Calling CPlot::subplot() with row = col = 1 has no effect.

Example
SeeCPlot::getSubplof).

See Also
CPlot::origin (),CPlot::getSubploi), CPlot::siz€).

CPlot::text

Synopsis in Ch
#include <chplot.h>
void text(string_t string,int just, double x, doubley, ... /* double z*/);

Synopsis in C++

#include <chplot.h>

void text(char * string, int just, double x, doubley);

void text(char * string, int just, double x, doubley, double 2);

Syntax
text(string, just, x, y)
text(string, just, X, y, 2)

Purpose
Add a text string to a plot.

Return Value
None.

Parameters
string The string to be added at locatiaxy) for 2D plots or &,y,2) for 3D plots. The location of the text is

in plot coordinates.
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just The justification of the text. Valid values are:

PLOT _TEXT _LEFT The specified location is the left side of the text string.
PLOT _TEXT _RIGHT The specified location is the right side of the text string.
PLOT _TEXT _.CENTER The specified location is the center of the text string.

X The x position of the text.
y The y position of the text.
Z The z position of the text. This argument is ignored for a 2at.pl

Description
This function can be used to add text to a plot at an arbiti@gtion.

Example
SeeCPlot::arrow (), CPlot::polygon(), andCPlot:.rectanglg).

CPlot::tics

CPlot::tics

Synopsis
#include <chplot.h>
void tics(int axis, int flag)

Purpose
Enable or disable display of axis tics.

Return Value
None.

Parameters

axis The axis which labels are added to. This parameter can takefdahe following values:

PLOT _AXIS_X Select the x axis only.

PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Select the x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

flag This parameter can be set to:

PLOT _ON Enable drawing of tics for the specified axis.
PLOT _OFF Disable drawing of tics for the specified axis.
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Description
Enable or disable the display of tics and numerical labelaficaxis. By default, tics are displayed for the x
and y axes on 2D plots and for the x, y and z axes on 3D plots.

Example
Compare with the output for examples@®lot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180); // Y-axis data

plot.data2DCurve(x, y, NUM);
plot.border(PLOT_BORDER_ALL, PLOT_ON);
plot.tics(PLOT_AXIS_XY, PLOT_OFF);

plot.plotting();
return O;

}
Output
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See Also

CPlot::ticsDirection(), CPlot::ticsFormat(), CPlot::ticsLabel(), CPlot::ticsLevel(), CPlot::ticsLocation(),
andCPlot::ticsMirror ().

CPlot::ticsDay

218



Chapter 4: Reference for Class CPlot CPlot::ticsDay

Synopsis
#include <chplot.h>
void ticsDay(int axis);

Purpose
Set axis tic-marks to days of the week.

Return Value
None.

Parameter
axis Theaxisparameter can take one of the following values:

PLOT _AXIS_X Select the x axis only.

PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Selectthe x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

Description
Sets axis tic marks to days of the week (0=Sunday, 6=Saturd&ues greater than 6 are converted into
the value of modulo 7.

Example

#include <math.h>
#include <chplot.h>

#define NUM 14

int main() {
int i
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= i; /I linspace(x, 0, NUM-1)
yliil = x[*X[il; /'y = x*x;
}
plot.ticsDay(PLOT_ON);
plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;

}
Output
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See Also
CPlot::ticsMonth(), CPlot::ticsLabel().

CPlot::ticsDirection

Synopsis
#include <chplot.h>
void ticsDirection(int direction);

Purpose
Set the direction in which the tic-marks are drawn for an.axis

Return Value
None.

Parameter
direction Direction tic-marks are drawn. Can be set to:

PLOT _TICS_IN Draw axis tic-marks inward.
PLOT _TICS_OUT Draw axis tic-marks outward.
Description

Set the direction in which tic-marks are drawn in the inwardutward direction from the axes. The default
is PLOT _TICS_IN.

Example
Compare with the output for examples@®lot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;

220



Chapter 4: Reference for Class CPlot

double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {

X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)

ylil] = sin(x[i]*M_PI/180); // Y-axis data

plot.ticsDirection(PLOT_TICS_OUT);
plot.data2DCurve(x, y, NUM);

\

/
/
/
/|

plot.plotting();
return O;
}
Output
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See Also

CPlot::ticsDay(), CPlot::ticsLabel(), CPlot::ticsLocation(), andCPlot::ticsMonth().
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CPlot::ticsFormat

CPlot::ticsFormat

Synopsis in Ch
#include <chplot.h>
void ticsFormat(int axis, string_t formas;

Synopsis in C++
#include <chplot.h>
void ticsFormat(int axis char *forma;

Purpose
Set the number format for tic labels.

Return Value
None.

Parameters
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axis The axis to be modified. Valid values are:

PLOT _AXIS_X Select the x axis only.

PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Selectthe x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

format A C-style conversion specifier. Any conversion specifietadlé for double precision floats is ac-
ceptable, but other formats are available.

Description
This function allows for custom number formats for tic-méakels. The default format i$6g" . The table

below gives some of the available tics formats in C style.

Format Effect

%f Decimal notation for a floating point number. By default, §itdi are displayed after
the decimal point.

%eor %E Scientific notation for a floating point value. There is als@yne digit to the left of
the decimal point. By default, 6 digits are displayed to tigatrof the decimal point.

%gor %G A floating point number. If the value requires an exponerg tean -4 or greater than the
precision, e or E is used, otherwise f is used.

These format specifiers can be used with the standard C flagatbes (-, +, #, etc.), minimum field width
specifications and precision specifiers for functiprintf (). Seefprintf () for details.

Examples:
format number output
"%of” 234.5678| 234.567800
"0%0.2f" | 234.5678 234.57
"%e” 123.456 | 0.123456e+03
"00E” 123.456 | 0.123456E+03
"%05.0f" 125.0 125
"%#5.0f” 125.0 125.
Example

Compare with the output for examples@®lot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
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X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180); // Y-axis data
}
plot.data2DCurve(x, y, NUM);
plot.ticsFormat(PLOT_AXIS_X, "%.1f");

400.0

plot.plotting();
return 0;
}
Output
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See Also

CPlot::ticsLabel(), fprintf ().

CPlot::ticsLabel

CPlot::ticsLabel

Synopsis in Ch
#include <chplot.h>
void ticsLabel(int axis, ... /* [ [string_t label, double position, ... ] */);

Synopsis in C++
#include <chplot.h>
void ticsLabel(int axis, char *label, double position);

Syntax in Ch

ticsLabel(axis label, position

ticsLabel(axis labell, position], label2 position2
etc.

Syntax in C++

ticsLabel(axis labell, position)
ticsLabel(axis label2, position2
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Purpose
Add tic-marks with arbitrary labels to an axis.

Return Value
None.

Parameters
axis The axis which labels are added to. This parameter can takefdahe following values:

PLOT _AXIS_X Select the x axis only.

PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Select the x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

label The tic-mark label.
position The position of the tic-mark on the axis.

Description

Add tic marks with arbitrary labels to an axis. The axis spea&iion is followed by one or more pairs of

arguments. Each pair consists of a label string and a douetision floating point position . This function

disables numerical labels for the specified axis. This fonotan be called multiple times to set tic labels
for an axis.

Example
Compare with the output for examples@®lot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i[*M_P1/180); // Y-axis data
}
plot.label(PLOT_AXIS_X, "date");
plot.label(PLOT_AXIS_Y, "value");
plot.data2DCurve(x, y, NUM);
plot.plotType(PLOT_PLOTTYPE_IMPULSES, 0);
plot.axisRange(PLOT_AXIS_X, 0, 400);
plot.ticsLabel(PLOT_AXIS_X, "2/1", 0);
plot.ticsLabel(PLOT_AXIS_X, "2/2", 50);
plot.ticsLabel(PLOT_AXIS_X, "2/3", 100);
plot.ticsLabel(PLOT_AXIS_X, "2/4", 150);
plot.ticsLabel(PLOT_AXIS_X, "2/5", 200);
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plot.ticsLabel(PLOT_AXIS_X, "2/6", 250);
plot.ticsLabel(PLOT_AXIS_X, "2/7", 300);
plot.ticsLabel(PLOT_AXIS_X, "2/8", 350);
plot.ticsLabel(PLOT_AXIS_X, "2/9", 400);

1l plot.ticsLabel(PLOT_AXIS_Y, "the bottom", -1, "the mid dle", 0,
I "the top", 1);
plot.ticsLabel(PLOT_AXIS_Y, "the bottom", -1);
plot.ticsLabel(PLOT_AXIS_Y, "the middle", 0);
plot.ticsLabel(PLOT_AXIS_Y, "the top", 1);
plot.plotting();

return O;

}
Output
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the bottom

See Also
CPlot::ticsDirection(), CPlot::ticsFormat(), CPlot::ticsLevel(), CPlot::ticsLocation().

CPlot::ticsLevel

Synopsis
#include <chplot.h>
void ticsLeveldouble leve);

Purpose
Set the z-axis offset for drawing of tics in 3D plots.

Return Value
None.

Parameters

level The distance between the xy plane and the start of tic-markbe z axis as a multiple of the full z
range. This can be any non-negative number.
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Description

This function specifies an offset between the xy plane andttire of z-axis tics-marks as a multiple of the
full z range. By default the value fdevelis 0.5, so the z offset is a half of the z axis range. To place the
xy-plane at the specified positiggos on the z-axislevelshall equal (zmin-pos)/(zmax-zmin).

A

z

Zmax____

zmin __
offset

pos_¥_ -

X
level = (zmin - pos)/(zmax - zmin)
offset = level * (zmax - zmin)

Example
Compare with the output for examples@®Plot::data3D() andCPlot::data3DSurface).

#include <math.h>
#include <chplot.h>

#define NUMX 20

#define NUMY 30

int main() {
double x[NUMX], y[NUMY], z[NUMX*NUMYT;
int ij;
class CPlot plot;

for(i=0; i<NUMX; i++) {
X[i]= -3 + i*6.0/((NUMX-1); // linspace(x, -3, 3);
}
for(i=0; i<NUMY; i++) {
yli]= -4 + i*8.0/(NUMY-1); // linspace(y, -4, 4);
}
for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
Z[NUMY*i+] = 3*(L-x[i])*(L-x[i])*exp(-(x[*x[)-(y [1+1)*(y[i]+1))
- 10%(x[i}/5 - x[iJ*x[iT*x[i]-pow(y[i],5))*exp(-x[i]*x [-yOI*yiD
- 1/3*exp(-(X[i+1)*(x[i]+1)-y[I*y[);
} }
plot.data3DSurface(x, y, z, NUMX, NUMY);
plot.ticsLevel(.25);

plot.title("tics level = 0.25");
plot.plotting();
plot.ticsLevel(0);
plot.title("tics level = 0");

plot.plotting();
return O;

}
Output
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CPlot::ticsLocation

Synopsis in Ch

#include <chplot.h>

void ticsLocation(int axis, string_t location)
Synopsis in C++

#include <chplot.h>

void ticsLocation(int axis char * location)

Purpose
Specify the location of axis tic marks to be on the border erakis.

Return Value

227



Chapter 4: Reference for Class CPlot CPlot::ticsLocation

None.

Parameters
axis Theaxisparameter can take one of the following values:

PLOT _AXIS_X Select the x axis only.
PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.
PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS _XY Select the x and y axes.

location Tic marks are placed on the plot border witborder"  or on the axis itself with'axis"
default, tic marks are on the border.

Description
Specify the location of axis tic marks to be on the plot boriahe axis itself.

Example
Compare with the output for examples@®lot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= -M_PI + i*2*M_PI/(NUM-1); // linspace(x, -M_PIl, M_PI );
y[il = sin(x[il); // Y-axis data
}
plot.data2DCurve(x, y, NUM);
plot.ticsLocation(PLOT_AXIS_XY, "axis");
plot.border(PLOT_BORDER_BOTTOM|PLOT_BORDER_LEFT, PLO T_OFF);
plot.label(PLOT_AXIS_XY, NULL);
plot.text("y label", PLOT_TEXT_CENTER, 0, 1.15, 0);
plot.text("x", PLOT_TEXT_CENTER, 4.25, 0, 0);

plot.margins(-1, -1, 2, -1); /* adjust top margin for y label */
plot.plotting();
return O;

}

Output
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See Also
CPlot::tics(), CPlot::ticsDirection(), CPlot::ticsFormat(), CPlot::ticsLabel, CPlot::ticsLevel),
CPlot::ticsLocation, andCPIot::ticsMirror ().

CPlot::ticsMirror

Synopsis
#include <chplot.h>
void ticsMirror (int axis int flag)

Purpose
Enable or disable the display of axis tics on the opposits. axi

Return Value
None.

Parameters
axis The axis which labels are added to. This parameter can takefdahe following values:

PLOT _AXIS_X Select the x axis only.

PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Selectthe x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

flag This parameter can be set to:
PLOT _ON Enable drawing of tics for the specified axis.
PLOT _OFF Disable drawing of tics for the specified axis.
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Description
Enable or disable the display of tics on the opposite (mirasis. By default, on 2D plots tics on the oppo-
site axis are not displayed. On 3D plots they are displayed

Example
Compare with output for example ©@PIlot::border().

#include <math.h>
#include <chplot.h>

#define NUM 36

int main() {
int i;
double x[NUM], y[NUM];
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); // linspace(x, 0, 360)
yli] = sin(x[i]*M_P1/180); // Y-axis data

plot.data2DCurve(x, y, NUM);
plot.border(PLOT_BORDER_ALL, PLOT_ON);
plot.ticsMirror(PLOT_AXIS_XY, PLOT_ON);

plot.plotting();
return O;
}
Output
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See Also

CPlot::tics(), CPlot::ticsDirection(), CPlot:;ticsFormat(), CPlot::ticsLabel(), CPlot::ticsLevek),
andCPlot::ticsLocation().

CPlot::ticsMonth

Synopsis
#include <chplot.h>
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void ticsMonth(int axis);

Purpose
Set axis tic-marks to months.

Return Value
None.

Parameter
axis The axis to be changed. Valid values are:

PLOT _AXIS_X Select the x axis only.

PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Select the x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

Description
Sets axis tic marks to months of the year (1=January, 12=DleeB. Values greater than 12 are converted
into the value of modulo 12.

Example

#include <math.h>
#include <chplot.h>

#define NUM 12
int main() {
int i;
double x[NUM], y[NUM];
char *title="Month tics", *xlabel="x", *ylabel="y"; /| De fine labels.
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*12.0/(NUM-1); // linspace(x, O, 12)
vlil = X[iI*X[i]; // 'y = x.*x

plot.ticsMonth(PLOT_AXIS_X);
plot.title(title);
plot.label(PLOT_AXIS_X, xlabel);
plot.label(PLOT_AXIS_Y, ylabel);
plot.data2DCurve(x, y, NUM);

plot.plotting();
return O;

}

Output
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CPlot::ticsPosition
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See Also
CPlot::ticsDay(), CPlot::ticsLabel().
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Oct Dec

CPlot::ticsPosition

Synopsis in Ch

#include <chplot.h>

void ticsPosition(int axis double positiond, ... /* [double position3,
Synopsis in C++

#include <chplot.h>

void ticsLabel(int axis double position);

Syntax in Ch

ticsPosition(axis position)
ticsPosition(axis positionl, position2
etc.

Syntax in C++
ticsPosition(axis position)
ticsPosition(axis position2

Purpose
Add tic-marks at the specified positions to an axis.

Return Value
None.

Parameters

¥,

axis The axis which tics are added to. This parameter can takefahe following values:

PLOT _AXIS_X Select the x axis only.
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PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Select the x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

position The position of the tic-mark on the axis.

Description

Add tic marks at the specified positions to an axis. The ax@sifipation is followed by one or more position

values of double precision floating point numbers. This fiemcdisables numerical labels for the specified
axis. This function can be called multiple times to set tisipons for an axis. In this form, the tics do not

need to be listed in numerical order.

Examples
See an example on page83 using@&tiot:ticsPosition() for the x-axis for date.

See Also
CPlot::ticsDirection(), CPlot::ticsFormat(), CPlot::ticsLevek), CPlot::ticsLabel(), CPlot::ticsLocation(),
CPlot::ticsRangd).

CPlot::ticsRange

Synopsis in Ch
#include <chplot.h>
void ticsRangdint axis doubleincr, ... /* [double starf], [double end */);

Synopsis in C++

#include <chplot.h>

void ticsRangdint axis doubleincr);

void ticsRangdint axis doubleincr, double starf);

void ticsRangdint axis doubleincr, double starf], [double end);

Syntax in Ch and C++
ticsRangdaxis incr) ticsRangdaxis, incr, start)
ticsRangdaxis incr, start, end

Purpose
Specify the range for a series of tics on an axis.

Return Value
None.

Parameters
axis Theaxisparameter can take one of the following values:
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PLOT _AXIS_X Select the x axis only.

PLOT _AXIS _X2 Select the x2 axis only.
PLOT _AXIS_Y Select the y axis only.

PLOT _AXIS_Y2 Select the y2 axis only.
PLOT _AXIS_Z Select the z axis only.

PLOT _AXIS _XY Select the x and y axes.
PLOT _AXIS_XYZ Selectthe x, y, and z axes.

incr The increment between tic marks. By default or wieer is 0, the increment between tic marks is
calculated internally.

start The starting value for tics.
end The end value for tics.

Description

The range for a series of tics on an axis can be explicitlyiipdawith this function. Any previously spec-
ified labeled tic-marks are overridden. The impl&tiart ,incr , end form specifies that a series of tics
will be plotted on the axis between the valistart andend with an increment ofncr . If end is not
given, it is assumed to be infinity. The increment may be megaitf neitherstart nor end is given,
start is assumed to be negative infinignd is assumed to be positive infinity, and the tics will be drawn
at integral multiples ofncr . If the axis is logarithmic specified by the member functimale Typd), the
increment will be used as a multiplicative factor.

Example

SeeCPlot::axisRang€).

See Also

CPlot::axisRangé), CPlot::ticsPosition(), CPlot::ticsLabel().

CPlot::title

Synopsis in Ch
#include <chplot.h>
void title (string _t title);

Synopsis in C++
#include <chplot.h>
void title (char * title);

Purpose
Set the plot title.

Return Value
None.

Parameters
title The plot title.
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Description
Add a title string to an existing plot variable. For no titeULL can be specified. By default, no title is
specified.

Example
Compare with the output for examples@®Plot::data2D() andCPlot::data2DCurve().

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
int i;
double x[NUM], y[NUM];
char *title="Sine Wave"; /I Define labels.
class CPlot plot;

for(i=0; i<NUM; i++) {
X[i]= 0 + i*360.0/(NUM-1); /I linspace(x, 0, 360)
yli] = sin(x[(]*M_P1/180); // Y-axis data

plot.title(title);
plot.data2DCurve(x, y, NUM);
plot.plotting();
return O;
}
Output
Sine Wave
1r —
Wl
// \\
06 / \
/ \
oat / \
// \\\
02/
> 0 4
0.2 F y
\\ //
-04 \ /
-0.6 - \\\ /
\ /
-0.8 - /
-10 5‘0 180 15;0 2(;0 2é0; ] 3(;0 3;0 480
X
See Also

CPlot::label(), CPlot::getLabek), CPlot::getTitle().
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fplotxy

Synopsis in Ch
#include <chplot.h>
int fplotxy (double (*func)(double x), double x0, double xf, ...
[* [int num [char * title, char * xlabel char * ylabel, [class CPlot*pl]] */);

Synopsis in C++

#include <chplot.h>

int fplotxy (double (*func)(double x), double x0, double xf, int num);

int fplotxy (double (*func)(double x), double x0, double xf, int num
char * title, char * xlabel char * ylabe);

int fplotxy (double (*func)(double x), double x0, double xf, int num
char * title, char * xlabel char * ylabel class CPlot*pl);

Syntax in Ch
fplotxy(fung X0, xf)
fplotxy(fung x0, xf, num &plot)

Syntax in Ch and C++

fplotxy(fung X0, xf, num

fplotxy(fung x0, xf, num title, xlabel ylabel)
fplotxy(fung x0, xf, num title, xlabel ylabel &plot)

Purpose
Plot a 2D function ok in the rangex0 < x < xf.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
func A pointer to a function that takesdouble as an argument and returnslauble .

X0 The lower bound of the range to be plotted.

xf The upper bound of the range to be plotted.

num The number of points to be plotted. The default is 100.
title The title of the plot.

xlabel The x-axis label.

ylabel The y-axis label.

pl A pointer to an instance of théPlot class.

Description
Plot a 2D function of in the rangex0 < x < xf. The function to be plottedunc is specified as a pointer
to a function that takes doubleas an argument and returngddauble The argumentx0 and xf are the
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end-points of the range to be plotted. The optional argumantspecifies how many points in the range
are to be plotted. The number of points plotted are evenlgespin the range. By default, 100 points are
plotted. Theitle, xlabel andylabelfor the plot can also optionally be specified. A pointer to@ ptructure
can also be passed to this function. If a non-NULL pointerasged, it will be initialized with the function
parameters. The plot can then be displayed usindCtRiot::plotting () member function. If a previously
initialized plot variable is passed, it will be re-initialized with the fuiloect parameters. If no pointer or a
NULL pointer is passed, an intern@Plot variable will be used and the plot will be displayed withoallic
ing theCPlot::plotting () member function.

The following code segment

class CPlot plot;
fplotxy(func, x0, xf, n, "title", "xlabel", "ylabel", &plo t);

is equivalent to

class CPlot plot;

plot.func2D(x0, xf, n, func);
plot.title(“title™);

plot.label(PLOT AXIS X, "xlabel");
plot.label(PLOT AXISLY, “ylabel™);

Example

#include<math.h>
#include<chplot.h>

#define N 100

double omega;
double func(double x) {
double v;

y = sin(omega*x);
return y;

}

int main() {
double x0, xf;
CPlot plot;

X0 = 0;
xf = 2*M_PI;
fplotxy(sin, x0, xf, N);
fplotxy(sin, x0, xf, N, "sin(wx)", "X", "sin(x)");
omega = 2;
fplotxy(func, x0, xf, N, "sin(wx)", "x", "sin(wx)", &plot)
plot.plotting();
}

See Also
CPlot, fplotxyz(), plotxy(), plotxyf(), plotxyz(), plotxyzf().

237



Chapter 4: Reference for Class CPlot fplotxyz

fplotxyz

Synopsis in Ch

#include <chplot.h>

int fplotxyz (double (*func)(double x, doubley), double x0, double xf, double y0, double yf, ...
[*[int x_num int y_num /* [char * title, char * xlabel char * ylabel, char * zlabel,
[class CPlot*pl]]*/ );

Synopsis in C++
#include <chplot.h>
double x0, double xf, double y0, double yf);
int fplotxyz (double (*func)(double x, doubley), double x0, double xf, double y0, double yf,
int x_num int y_num;
int fplotxyz (double (*func)(double x, doubley), double x0, double xf, double y0, double yf,
int x_2num int y_num char * title, char * xlabel char * ylabel char * zlabe);
int fplotxyz (double (*func)(double x, doubley), double x0, double xf, double y0, double yf,
int x_.num int y_num char * title, char * xlabel char * ylabel char * zlabel class CPlot*pl);

Syntax in Ch and C++
fplotxyz(fung x0, xf, yO, yf)
fplotxyz(func x0, xf, y0, yf, x_num y_num &plot)

Syntax in Ch and C++

fplotxyz(fung x0, xf, y0, yf, x_.num y_num)

fplotxyz(func X0, xf, yO, yf, x_.num y_num title, xlabel ylabel zlabe)
fplotxyz(fung xO0, xf, yO, yf, x_.num y_num title, xlabel ylabel zlabe| &plot)

Purpose
Plot a 3D function ok andy in the rangex0 < x < xfandy0 <y < yf.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
func A pointer to a function that takes twapuble arguments and returnsdauble.

X0 The lower bound of the x range to be plotted.
xf The upper bound of the x range to be plotted.
y0 The lower bound of the y range to be plotted.
yf The upper bound of the y range to be plotted.
x_num The number of points to be plotted. The default is 25.
y_num The number of points to be plotted. The default is 25.

title The title of the plot.
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xlabel The x-axis label.
ylabel The y-axis label.
zlabel The z-axis label.
pl A pointer to an instance of théPlot class.

Description

Plot a 3D function ofk andy in the rangex0 < x < xfandy0 < y < yf. The function to be plottedung, is
specified as a pointer to a function that takes tdeoble arguments and returnsd@uble. x0 andxf are the
end-points of the range to be plottedyO andyf are the end-points of therange to be plotted. The optional
argument.numandy_numspecify how many points in theandy ranges are to be plotted. The number of
points plotted are evenly spaced in the ranges. By defanimandy_numare 25. Thditle, xlabel ylabel
andzlabelfor the plot can also optionally be specified. A pointer toa ptructure can also be passed to this
function. If a non-NULL pointer is passed, it will be initiaéd with the function parameters. The plot can
then be displayed using tiePlot::plotting () member function. If a previously initialize@Plot variable

is passed, it will be re-initialized with the function paret@rs. If no pointer or a NULL pointer is passed,
an internalCPlot variable will be used and the plot will be displayed withoatliog the CPlot::plotting ()
member function. This function can only be used to plot 3[@ g scatter data, it cannot be used to plot
3D paths.

The following code segment

class CPlot plot;
fplotxyz(func, x0, xf, y0, yf, nx, ny, "title", "xlabel", "y label",
"zlabel", \&plot);

is equivalent to

class CPlot plot;

plot.func2D(x0, xf, yO, yf, nx, ny, func);
plot.title("title™);

plot.label(PLOT AXIS X, "xlabel™);
plot.label(PLOT AXISLY, "ylabel");
plot.label(PLOT AXIS Z, “"zlabel");

Example

#include <math.h>
#include <chplot.h>

double func(double x, double y) { /I function to be plotted
return 3*(1-x)*(1-x)*exp(-(x*x) - (y+1)*(y+1) )
- 10*(x/5 - xX*x*x - pow(y,5))*exp(-x*x-y*y)
- 13*exp(-(x+1)*(x+1) - y*y);
}
int main() {
const char *title="fplotxyz()", /I Define labels.
*xlabel="X-axis",
*ylabel="Y-axis",
*zlabel="Z-axis";
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}

double x0 = -3, xf = 3, yO = -4, yf = 4;
int x_num = 20, y_num = 50;
class CPlot plot;

fplotxyz(func, x0, xf, y0, yf, x_num, y_num);

fplotxyz(func, x0, xf, y0, yf, x_num, y_num, title, xlabel,
fplotxyz(func, x0, xf, y0, yf, x_num, y_num, title, xlabel,

plot.plotting();

See Also

CPlot, fplotxy (), plotxy(), plotxyf(), plotxyz(), plotxyzf().
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plotxy

Synopsis in Ch

#include <chplot.h>

int plotxy (double x[&], array double &y, ...

[* [int n] [ char * title, char *xlabel char *ylabel,
[class CPlot*pl] */);

Synopsis in C++

#include <chplot.h>

int plotxy (double x[], doubley(], int n);

int plotxy (double X[], doubley]], int n, char * title, char *xlabel char *ylabel;

int plotxy (double x[], doubleyy], int n, char * title, char *xlabel char *ylabel class CPlot*pl]);

Syntax in Ch

plotxy(x, y)
plotxy(x, v, title, xlabel ylabel)

plotxy(x, v, title, xlabel ylabel &plot)

Syntax in Ch and C++

plotxy(x, y, n)
plotxy(x, y, n, title, xlabel ylabel
plotxy(x, y, n, title, xlabel ylabel &plot)

Purpose
Plot a 2D data set or initialize an instance of @lot class.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
x A one-dimensional array of size n. The value of each elensamséd for the x-axis of the plot.

y A m x n dimensional array containing m curves, each of whigblasted against x.
n An integer for the number of elements of arvay

title Thetitle of the plot.

xlabel The x-axis label.

ylabel The y-axis label.

pl A pointer to an instance of théPlot class.

Description

The arraysx andy can be of any supported data type of real numbers. Conveo$itre data tadouble
type is performed internally. The argumanis the number of elements for array Thetitle, xlabel and
ylabelfor the plot can also optionally be specified. A pointer to @t gkructure can also be passed to this
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function. If a non-NULL pointer is passed, it will be initiaéd with the function parameters. The plot can
then be displayed using th@Plot::plotting () member function. If a previously initialize@Plot variable
is passed, it will be re-initialized with the function paraters. If no pointer or a NULL pointer is passed,
an internalCPlot variable will be used and the plot will be displayed withoatliog the CPlot::plotting ()

member function.
The following code segment

class CPlot plot;

plotxy(x, y, n, “title", "xlabel", "ylabel", &plot);

is equivalent to

class CPlot plot;

plot.data2DCurve(x, y, n);
plot.title(“title™);

plot.label(PLOT AXIS X, "xlabel™);
plot.label(PLOT AXISLY, "ylabel");

Example

#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
double x[NUM], x2[NUM], y[NUM]J;
class CPlot plot;
/*
int i
for(i=0; i< NUM; i++) {
X[i] = i*10;
ylil = sin(x[i]*M_P1/180);

*/

lindata(0, 360, x, NUM);
lindata(0, 2*M_PI, x2, NUM);
funcarray(sin, y, x2, NUM);
plotxy(x, y, NUM);

plotxy(x, y, NUM, "title", "xlablel", "ylabel);

plotxy(x, y, NUM, "title", "xlablel", "ylabel", &plot);

plot.plotting();
return O;

}

See Also

CPlot, CPlot::data2D(), CPlot::data2DCurve(), fplotxy (), fplotxyz(), plotxyf(), plotxyz(), plotxyzf().
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plotxyf

Synopsis in Ch
#include <chplot.h>
int plotxyf (string _t file, ... /* [char * title, char * xlabel char * ylabel, [class CPlot*pl] */);

Synopsis in C++

#include <chplot.h>

int plotxyf (string_t file);

int plotxyf (string _t file, char * title, char * xlabel char * ylabel;

int plotxyf (string _t file, char * title, char * xlabel char * ylabel class CPlot*pl] */);

Syntax in Ch and C++

plotxyf(file)

plotxyf(file, title, xlabel ylabel)
plotxyf(file, title, xlabel ylabel &plot)

Purpose
Plot 2D data from a file or initialize an instance of {Gelot class.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
file The file containing the data to be plotted.

title The title of the plot.
xlabel The x-axis label.
ylabel The y-axis label.
pl A pointer to an instance of théPlot class.

Description

Plot 2D data from a file or initialize &Plot variable. The data file should be formatted with each data
point on a separate line. 2D data are specified by two valuepgiet. Thetitle, xlabel andylabel for

the plot can also optionally be specified. A pointer to a ptoicture can also be passed to this function.
If a non-NULL pointer is passed, it will be initialized witné function parameters. The plot can then be
displayed using th€Plot::plotting member function. If a previously initialize@Plot variable is passed,

it will be re-initialized with the function parameters. lbrpointer or aNULL pointer is passed, an internal
CPlot variable will be used and the plot will be displayed withoatliog the CPlot::plotting () member
function. An empty line in the data file causes a break in toe. pMultiple curves can be plotted in this
manner, however, the plot style will be the same for all carve

The following code segment
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class CPlot plot;
plotxyf("datafile", "title", "xlabel", "ylabel", &plot)

is equivalent to

class CPlot plot;
plot.dataFile("datafile™);
plot.title(“title™);

plot.label(PLOT AXIS X, "xlabel");
plot.label(PLOT AXISLY, “ylabel™);

Example

#include <stdio.h>
#include <chplot.h>
#include <math.h>

int main() {

char *filename;
int i

class CPlot plot;
FILE *out;

filename = tmpnam(NULL); /[Create temporary file.
out=fopen (filename ,"w"); //Write data to file.
for(i=0;i<=359;i++) fprintf(out,"%i %f \n",i,sin(i*M_P 1/180));
fclose(out);

plotxyf(filename);

plotxyf(filename, "title", "xlabel", "ylabel");

plotxyf(filename, "title", "xlabel", "ylabel", &plot);

plot.plotting();
remove(filename);
return O;

}

See Also

CPlot, CPlot::dataFile, fplotxy (), fplotxyz(), plotxy(), plotxyz(), plotxyzf().
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plotxyz

Synopsis in Ch

#include <chplot.h>

int plotxyz (double x[&], doubley[&], array double &z, ... /* [int n] [int nx, int ny]
[* [ char * title, char *xlabel char *ylabel, [class CPlot*pl] */);

Synopsis in C++

#include <chplot.h>

int plotxy (double x[], doubley]], double 7], int n);

int plotxy (double x[], doubley[], doubleZ], int n, char * title, char *xlabel char *ylabel char *zlabe);

int plotxy (double X[], doubley[], double 7], int n, char * title, char *xlabel char *ylabel char *zlabe|
class CPlot*pl]);

int plotxy (double x[], doubley]], double 7], int nx, int ny);

int plotxy (double x[], doubley]], double 7], int nx, int ny, char * title, char *xlabel char *ylabel
char *zlabe);

int plotxy (double x[], double y[], double Z], int nx, int ny, char * title, char *xlabel char *ylabel
char *zlabel class CPlot*pl]);

Syntax in Ch

plotxyz(x, y, 2)

plotxyz(x, v, z title, xlabel ylabel zlabe)
plotxyz(x, v, z title, xlabel ylabel zlabe| &plot)

Syntax in Ch and C++

plotxyz(x, y, z, n)

plotxyz(x, vy, z, n, title, xlabel ylabel zlabe)

plotxyz(, vy, z, n, title, xlabel ylabel zlabe| & plof)
plotxyz(x, y, z, nx, ny)

plotxyz(x, y, z, nx, ny, title, xlabel ylabel zlabe)
plotxyz(x, y, z, nx, ny, title, xlabel ylabel zlabe| &plot)

Purpose
Plot a 3D data set or initialize an instance of @lot class.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
x A one-dimensional array of size,. The value of each element is used for the x-axis of the plot.

y A one-dimensional array of sizg,. The value of each element is used for the y-axis of the plot.

z If the data are for a 3D curve, is a m Xn, dimensional array, and, = n, = n.. If the data are for a
3D surface or gridz is a m xn, dimensional array, and, = n, - n,.

n The number of data points for a 3D curve.
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nx The number of data points in the x-coordinates for a 3D sarfac
ny The number of data points in the y-coordinates for a 3D sarfac
title The title of the plot.

xlabel The x-axis label.

ylabel The y-axis label.

zlabel The y-axis label.

pl A pointer to an instance of théPlot class.

Description

Plot a 3D data set or initialize @Plot variable. For Cartesian datajs a one-dimensional array of sizg
andy is a one-dimensional array of sizg. z can be of two different dimensions depending on what type
of data is to be plotted. If the data is for a 3D curgés a m xn, dimensional array, and, = n, = n,

for the the optional argument If the data is for a 3D surface or gridjs a m xn, dimensional array, and
n, = ng - ny With optional argumentax andny. For cylindrical or spherical datais a one dimensional
array of sizen, (representing)), y is a one dimensional array of sizg, (representing z op), andz is

a m xn, dimensional array (representing r). In all cases these alasgs can be of any supported data
type. Conversion of the data ttouble type is performed internally. Thitle, xlabel ylabel andzlabelfor

the plot can also optionally be specified. A pointer to a ptaicture can also be passed to this function.
If a non-NULL pointer is passed, it will be initialized withé function parameters. The plot can then be
displayed using th€Plot::plotting member function. If a previously initialize@Plot variable is passed,

it will be re-initialized with the function parameters. lbmointer or a NULL pointer is passed, an internal
CPlot variable will be used and the plot will be displayed withoatling the CPlot::plotting () member
function.

The following code segment for plotting a 3D curve

class CPlot plot;
plotxyz(x, y, z, n, "title", "xlabel", "ylabel", "zlabel", &plot);

is equivalent to

class CPlot plot;
plot.data3DCurve(x, vy, z, n);
plot.title(“title™);
plot.label(PLOT_AXIS X, "xlabel);
plot.label(PLOT_AXIS_Y, "ylabel");
plot.label(PLOT_AXIS_Z, "zlabel");

The following code segment for plotting a 3D surface

class CPlot plot;
plotxyz(x, y, z, nx, ny);

is equivalent to

class CPlot plot;
plot.data3DSurface(x, y, z, nx, ny);
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Example

#include <math.h>
#include <chplot.h>

#define N 360
#define NUMX 20
#define NUMY 30
int main() {

}

double x1[N], y1[N], z1[N];

double x[NUMX], y[NUMY], z[NUMX*NUMYT;
int ij;

class CPlot plot, plot2;

for(i=0; i<N; i++) {

x1[i] = i

yi[] = i;

z1[i] = cos(x1[i[*M_P1/180);
}
plotxyz(x1, y1, z1, N);
plotxyz(x1, y1, z1, N, "Title", "xlabel", "ylabel", "zlabe
plotxyz(x1, y1, z1, N, "Title", "xlabel", "ylabel", "zlabe
plot.plotting();

for(i=0; i<NUMX; i++) {
X[i] = -3 + i*6/19.0; /I linspace(x, -3, 3)
}
for(i=0; i<NUMY; i++) {
y[i] = -4 + i*8/29.0; // linspace(y, -4, 4)
}
for(i=0; i<NUMX; i++) {
for(j=0; j<NUMY; j++) {
Z[NUMY*i+] = 3*(L-x[i])*(1-x[i])*exp(-(x[IT*i])-(y
- 10*(X[i)/5 - x[i*x[i*x[i]-pow(y[j],5))*exp(-X[iI*x
- 1/3*exp(-(x[il+1)*(x[i]+1)-y[il*y[i):;
}
}
plotxyz(x, y, z, NUMX, NUMY);

plotxyz(x, y, z, NUMX, NUMY, "Title", "xlabel", "ylabel", "
plotxyz(x, y, z, NUMX, NUMY, "Title", "xlabel", "ylabel", "

plot2.plotting();

See Also
CPlot, CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurfacd), fplotxy (), fplotxyz(), plotxy(),
plotxyf(), plotxyzf().
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plotxyzf

Synopsis

#include <chplot.h>

int plotxyzf (string_t file, ... /* [char * title, char * xlabel char * ylabel, char * zlabe],
[class CPlot*pl] */);

Synopsis in C++

#include <chplot.h>

int plotxyzf (string_t file);

int plotxyzf (string_t file, char * title, char * xlabel char * ylabel char * zlabe); int plotxyzf (string_t
file, char * title, char * xlabel char * ylabel char * zlabe] class CPlot*pl] */);

Syntax in Ch and C++

plotxyzf(file)

plotxyzf(file, title, xlabel ylabel zlabe)
plotxyzf(file, title, xlabel ylabel zlabe| &plof)

Purpose
Plot 3D data from a file or initialize an instance of Glotclass.

Return Value
This function returns 0 on success and -1 on failure.

Parameters
file The file containing the data to be plotted.

title The title of the plot.
xlabel The x-axis label.
ylabel The y-axis label.
zlabel The z-axis label.
pl A pointer to an instance of théPlot class.

Description

Plot 3D data from a file or initialize @Plot variable. The data file should be formatted with each datatpoi
on a separate line. 3D data is specified by three values pepdait. For a 3D grid or surface data, each
row is separated in the data file by a blank line. For exampdex & grid would be represented as follows:
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x1 yl z1
x1 y2 z2
x1 y3 z3
X2 yl z4
X2 y2 z5
X2 y3 z6
x3 yl z7
x3 y2 z8
x3 y3 29

This function can only be used to plot Cartesian grid datee tifle, xlabel ylabel andzlabelfor the plot
can also optionally be specified. A pointer to a plot strueitan also be passed to this function. If a non-
NULL pointer is passed, it will be be initialized with the fciion parameters. The plot can then be displayed
using theCPlot::plotting member function. If a previously initialize@Plot variable is passed, it will be
re-initialized with the function parameters. If no pointara NULL pointer is passed, an intern@Plot
variable will be used and the plot will be displayed withoatling the CPlot::plotting () member function.
Two empty lines in the data file will cause a break in the plotltile curves or surfaces can be plotted in
this manner however, the plot style will be the same for ai’es or surfaces.

The following code segment

class CPlot plot;
plotxyzf("datafile", "title", "xlabel", "ylabel", "zlab el", &plot);

is equivalent to

class CPlot plot;

plot.dimension(3);
plot.dataFile("datafile™);
plot.title(“title™);

plot.label(PLOT AXIS X, "xlabel");
plot.label(PLOT AXISLY, “ylabel™);
plot.label(PLOT AXIS Z, “"zlabel");

Example

#include <stdio.h>
#include <chplot.h>
#include <math.h>

int main() {
char *filename;
int i;
class CPlot plot;

FILE *out;

filename = tmpnam(NULL); /ICreate temporary file.

out=fopen(filename ,"w"); //\Write data to file.

for(i=0;i<=359;i++) fprintf(out,"%i %f %f\n",i,sin(i*M _P1/180),cos(i*M_P1/180));
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fclose(out);

plotxyzf(filename);

plotxyzf(filename, "title", "xlabel", "ylabel", "zlabel ");
plotxyzf(filename, "title", "xlabel", "ylabel", "zlabel " &plot);

plot.plotting();
remove(filename);
return O;

}

See Also
CPlot, CPlot::dataFile(), fplotxy (), fplotxyz(), plotxy(), plotxyz(), plotxyz().
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Appendix A: Differences between Ch and
C++ for Graphical Plotting

The CPlot class can be used to produce two dimensional (2D) and thmeendional (3D) plots in Ch. The
SIGL also contains th€Plot class which can be compiled using a C++ compiler . Most merfurgtions

of the plotting class are the same for both Ch and C++. Howéweplotting class in Ch takes advantage of
salient features of computational array and other itsedl&atures. It is more convenient to use in Ch. For
example, the actual array size in a function argument carbtred. Therefore, the parameter for array
sizes of many member functions are optional in Ch. Arraysftérgnt data type can be passed to an array
of reference in functions, which is not available in C++. M@mfunctions of the&CPlot class available only

in Ch, not in SIGL are listed below.

Function Description
CPlot::data2X) Add one or more 2D data sets to an instance ofGRéot class.
CPlot::data3X) Add one or more 3D data sets to an instance ofGRéot class.

Member functionsCPlot::data2D() can be replaced bgPlot::data2DCurve(), whereas member func-
tion CPlot::data3DX) can be replaced bgPlot::data3DCurve() andCPlot::data3DSurface).

251



Chapter 6

Appendix B: Source Code for the Figure on
the Cover Page

#include <math.h>
#include <chplot.h>

#define POINTS 50 /I number of data points for each curve
int main() {
int i
double t[POINTS], bO[POINTS], b1[POINTS], b2[POINTS], b3 [POINTS];

class CPlot plot;

for(i=0; i< POINTS; i++) {
tfi] = 1+i*(10.0-1)/(POINTS-1);

bO[i] = jO(t[i]);

b1[i] = j1(t[]);

b2[i] = jn(2, ti]);

b3[i] = jn(3, ti]);
}
plot.label(PLOT_AXIS_X,"t"); /I x-label
plot.label(PLOT_AXIS_Y,"Bessel functions"); // y-label
plot.data2DCurve(t, b0); /I plotting data
plot.data2DCurve(t, bl); /I plotting data
plot.data2DCurve(t, b2); /I plotting data
plot.data2DCurve(t, b3); /I plotting data
plot.legend("jO(t)", 0); /I legend for jO
plot.legend("j1(t)", 1); I/l legend for j1
plot.legend("j2(t)", 2); /I legend for j2
plot.legend("j3(t)", 3); /I legend for |3
plot.plotting();
return O;
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Porting Code to the Latest Version

7.1 Porting Code to SIGL Version 2.5

1. Changed
CPlot::
CPlot::
to
CPlot::
CPlot::
2. Changed
CPlot::
to
CPlot::
3. Changed
CPlot::
CPlot::
to

func2D(double (*func)(double x, void *param), voi d *param,
double x0, double xf, int n);
func3D(double (*func)(double x, double y, void *pa ram),

void *param, double x0, double xf, double yO0,
double yf, int nx, int ny);

funcp2D(double x0, double xf, int n,
double (*func)(double x, void *param), void *param);
funcp3D(double x0, double xf, double y0, double yf,
int nx, int ny,
double (*func)(double x, double y, void *param),
void *param);

origin(double x, double y);

boundingBoxOrigin(double x, double y);

grid(int flag);
grid(int flag, int type);
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CPlot::grid(int flag);
CPlot::grid(int flag, char *option);
Removed

PLOT_GRID_POLAR
PLOT_GRID_RECTANGULAR

Change

plot.grid(PLOT_ON, PLOT_GRID_POLAR);
plot.polarPlot(PLOT_ANGLE_DEG);

to
plot.grid(PLOT_ON);
or plot.grid(PLOT_ON, "polar");

or lot.grid(PLOT_ON, "polar 30"); // the interval of radial s is 30 degrees
plot.polarPlot(PLOT_ANGLE_DEG);

4. Changed

CPlot::arrow(double x_head, double y head, double z_head
double x_tail, double y tail, double z_tail,
int linetype, int linewidth);

to

CPlot::arrow(double x_head, double y head, double z_head
double x_tail, double y tail, double z_tail);

CPlot::arrow(double x_head, double y head, double z_head
double x_tail, double y tail, double z_tail, option);

Change

plot.arrow(x1, y1, z1, x2, y2, z2, 1, 3);
to

char option[64];

sprintf(option, "linetype 1 linewidth 3");
plot.arrow(x1, y1, z1, x2, y2, z2, option);

5. CPlot::axisRange(int axis, double minx, double max, doubl e incr);
is obsolete. Use

CPlot::axisRange(int axis, double minx, double max);
CPlot::ticsRange(int axis, incr);
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arrow(),seeCPlot,[49 seeCPlot,seeCPlot
autoScale()seeCPIlot,[49,seeCPlot
axes()[BDseeCPlot

axis(),seeCPlot [49,seeCPlot

axisRange()seeCPlot,[50,seeCPlot,seeCPlot

barSizd()[BD

barSize() seeCPlot
border(),seeCPlot,[50,seeCPlot
borderOffsets()seeCPlot[50,seeCPlot
boundingBoxOrigin()[(H0seeCPlot
boxBorder()[GDseeCPlot

boxFill(), 0, seeCPlot
boxWidth(),[5D,seeCPlot

changeViewAngle()seeCPlot,[50,seeCPlot
circle(), seeCPlot,[5D seeCPlot
colorBox(),[50,seeCPlot
contourLabel() seeCPlot,[50,seeCPlot
contourLevels()seeCPlot,[50,seeCPlot
contourMode() seeCPlot,[50,seeCPlot
coordSystem()seeCPlot,[50,seeCPlot
copyright [
CPlot29
~ CPlot[49
arrow(),[18 49,63
autoScale(-4%9
axes()[BDEA
axis(),[13 49,60
axisRange(J15 E0d,62
barSize()[(568
border()[15, 50,69
borderOffsets(Y_ 301
boundingBoxOrigin()[(50
boxBorder() [(BD[Z2
boxFill(), 50,[73
boxWidth(),[5D[78
changeViewAngle([_30/4
circle(),[50[79
colorBox(),[50E1
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contourLabel ()38, 0,83
contourLevel()38
contourLevels() 303
contourMode ()38 50,88
coordSystem(J39, 50,81
CPlot(),[49

data()
data2D()[BD[291
data2DCurve()i8 0,100
data2DSurface(f[1
data3D()[BD291
data3DCurve(L 30T
data3DSurface (50,04
dataFile()[11, 50,106
dataSetNum([_ 303
deleteData(Y, 3010
deletePlots()_3W 11
dimension()[I3 0,012
displayTime()[BD[I12
enhanceText(L 3@ 13
func2D(),[R0[I13
func3D(),[RDII9
funcp2D(),[R0[IZ2]
funcp3D() [RD[I22
getLabel()[BDIZ4
getOutputType(_3@23
getSubplot()[5d128
getTitle(),[50 130

grid(), 50,131
isUsed()[BDII34
label(),[13, 50,132
legend() 18, (20,038
legendLocation()J18, 4,133
legendOption()-50139
line(),[50,/142
lineType(),28 B0,145
margins() (5DI49
origin(), (53 150
outputType()iZ2 51,151
plotting(), 8, (21,189
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plotType(),28 51,160
point(),[51 183
pointType() 28, 1,191
polarPlot() 32 51,0194
polygon() [51 198
rectangle()[(51200
removeHiddenLine([_3 202
scaleType()_531209
showMesh()[ 31208
size()[51209
size3D()[B1ZT0
sizeOutput()[H1213
sizeRatio()32 [£1,212
smooth()[BILZT4
subplot() 22, 21,213
text(),18 51,218
tics(),[51 217
ticsDay() [51218
ticsDirection() [B1L220
ticsFormat()[(5n221
ticsLabel() (51223
ticsLevel() [51 228
ticsLocation() [(BILZ21
ticsMirror(), 51,229
ticsMonth()[51230
ticsPosition()[S1232
ticsRange(). 31233
title(), L3 51,232

data()[EDseeCPlot
data2D(),seeCPlot,[50[251
data2DCurve(J_H30eeCPlot
data3D(),seeCPlot,[50[251
data3DCurve(}_ 30seeCPlot
data3DSurface(._b&eeCPlot
dataFile(),seeCPlot,[5D,seeCPlot
dataSetNum([_3GeeCPlot
deleteData()_30eeCPlot
deletePlots()seeCPlot,[50 seeCPlot
dimension() seeCPlot,[50,seeCPlot
displayTime(),seeCPlot,[50 seeCPlot
distribution [4¥

DYLD _[FORCEFLAT _NAMESPACE[T
DYLD _INSERT.LIBRARIES,[1

DYLD _LIBRARY _PATH,[4

enhanceText(L_5&eeCPlot
fplotxy(), B3,238
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fplotxyz(), 53,233
func2D(),[5D,seeCPlot
func3D(),[5D,seeCPlot
funcp2D() [R50 seeCPlot
funcp3D() [BD seeCPlot

getLabel()[BDseeCPlot
getOutputType()_30eeCPlot
getSubplot() seeCPlot,[50,seeCPlot
getTitle(),[50,seeCPlot

grid(), seeCPlot,[50,seeCPlot,seeCPlot

HP-UX,[

install SIGL[2

install SIGL in Mac OS X[b
install SIGL in Unix,[4
install SIGL in Windows[

install.sh[#[b
isUsed(),seeCPlot,[50,seeCPlot

label(), seeCPlot [5D,seeCPlot
LD_LIBRARY _PATH,H
legend(),seeCPlot,[50,seeCPlot
legendLocation()seeCPIot,[50,seeCPlot
legendOption()[_50seeCPlot
libchplot.lib,[3

line(), seeCPlot,[50,seeCPlot
lineType() [5D seeCPlot

Linux, [

Mac OS X[1[¥
margins(),seeCPlot,[50,seeCPlot

origin(), seeCPlot,[51,seeCPlot
outputType() seeCPlot,[51,seeCPlot

plot,[d

PLOTANGLE_DEG,[32[39K1 B4.[19%
PLOT_ANGLE_RAD, [32,[39 51, [©02,[19%
PLOTAXIS X, 4,57, 59,61 [6P[671 124,185,

(203, (217 219 222, 2Pf, 228, 279, P31,
232234

PLOT_AXIS_X2, 59, [61,[6R[G7[124, 185,
203,21y (219 227, 2pf, 228, 279, P31,
233234

PLOTAXIS XY, [4 1 [59,[61 68671, 13%. 205,
217,219 222 224, P8, 270, 2371, P33,
234
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PLOTAXIS_XYZ, [[4, B7, 59,63 [6V 135,205,
213 (219220, 224, 2P0, 241, 283, P34
PLOTAXIS.Y, 04,51, B3,[61 [6P[E 124185,
(208,21 (216222 2P 8 228,229, P31,
233232
PLOTAXIS_Y2, b1, 59, [61,[6R[G7[ 124185,
208,21y (216222 2PE 228,229, P31,
233 [23%
PLOT_AXIS_Z,[14,57,[59,[63[6V[ 124,135, 2D5,
212 219227 224, 2P0, 241, 283, P34
PLOT.BORDERALL,
PLOT.BORDERBOTTOM, 1352
PLOT.BORDERLEFT,13,52
PLOT.BORDERRIGHT, 15,52
PLOT.BORDERTOP[I552
PLOT.BOXFILL_EMPTY,E2 [74
PLOT_.BOXFILL _PATTERN 2 [74
PLOT_BOXFILL_SOLID,B2 [74
PLOT.CONTOURBASE,[3852 89
PLOT_.CONTOURSURFACERZ B3
PLOT.COORDCARTESIAN,[3952,
PLOT.COORDCYLINDRICAL,
PLOT.COORDSPHERICAL[3YE2,
PLOT_OFF,[1352 [60,[61 [69[82 83 TBL. 202,
(204 217220
PLOT.ON, 13,62 [60,[61 [69[82[ 83,131,202,
(204 217220
PLOT.OUTPUTTYPEDISPLAY,P2 52 175 [151
PLOT.OUTPUTTYPEFILE, 23,62 123 [151
PLOT_.OUTPUTTYPESTREAM 2252 123151
PLOT_.PLOTTYPEBOXERRORBARS[ 253 [73,

[4,[76 [7y[168
PLOT_PLOTTYPEBOXES,[29,B2, [73, [73.[75,
[74,[TEB[18P
PLOT_PLOTTYPEBOXXYERRORBARS[ZPRZ,
[73,[7a 76171 183
PLOT_PLOTTYPECANDLESTICKS[29B2 73,
[74,[76 [T6B[ T80

PLOT_PLOTTYPEDOTS 2952,
PLOT_PLOTTYPEFILLEDCURVES[29EZ 73,

[4, (162185187
PLOT_PLOTTYPEFINANCEBARS [2952, [68,
164181

PLOT_PLOTTYPEFSTEPS[ 2957 [162

PLOT_ PLOTTYPEHISTEPS[ZPEZ

PLOT_PLOTTYPEIMPULSES[Z9[3B57,

PLOT_PLOTTYPELINES, [29, [33,3B52, B9,
164
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PLOT_PLOTTYPELINESPOINTS,[2ZD[3B5E2
10/
PLOT_PLOTTYPEPOINTS[29[38352
PLOT_.PLOTTYPESTEPS[ZB52,
PLOT_PLOTTYPESURFACES[3B[3857, 89,
10/
PLOT_.PLOTTYPEVECTORS[ZB[3352
PLOT_PLOTTYPEVectors[ 168} 149
PLOT_.PLOTTYPEXERRORBARS[ZPEZ 68,
1104
PLOT_.PLOTTYPEXERRORLINES[ZPEZ 163
PLOT_PLOTTYPEXYERRORBARS[ZB53 68,
3,162
PLOT_PLOTTYPEXYERRORLINES[Z9E3 169
PLOT_.PLOTTYPEYERRORBARS[ZPE] 63,
164,184
PLOT_.PLOTTYPEYERRORLINES[ZPE3 [163
PLOT_.PLOTTYPESVECTORSI[I8D
PLOT_SCALETYPELINEAR,
PLOT_SCALETYPELOG,E3,
PLOT_TEXT_CENTER[I®6R3 P11
PLOT_TEXT_LEFT,[18 53 211
PLOT_TEXT_RIGHT, 18,53 211
PLOT_TICSLIN,
PLOT_TICS.OUT,E3
plotting(), seeCPlot,[51 seeCPlot
plotType(),seeCPlot[5] ,seeCPlot
plotxy(), 53 247
plotxyf(), £3,243
plotxyz(),[53 243
plotxyzf(),[53 243
point(), seeCPlot,[5]1 seeCPlot
pointType() Gl seeCPlot
polarPlot(),seeCPlot[51,seeCPlot
polygon(),seeCPlot,[51 seeCPlot

rectangle() seeCPlot[51,seeCPlot
removeHiddenLine()seeCPlot,[51,seeCPlot

scaleType()seeCPIlot,[5] ,seeCPlot
showMesh()seeCPlot,[5]1,seeCPlot
SIGL,[O

SILIB_HOME, 3,5 [
size(),seeCPlot[5]1,seeCPlot
size3D(),seeCPlot,[51 seeCPlot
sizeOutput()[HlseeCPlot
sizeRatio() seeCPlot[51 seeCPlot
smooth()[BlLseeCPlot
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Softintegration Graphical Librarfj 1
Solaris[1

subplot(),seeCPlot[51 seeCPlot
system requirements], 1

text(), seeCPlot,[51 ,seeCPlot

tics(), seeCPlot,[51 ,seeCPlot
ticsDay(),seeCPlot[5]1 seeCPlot
ticsDirection(),seeCPlot[51,seeCPlot
ticsFormat() seeCPlot,[51,seeCPlot
ticsLabel(),seeCPlot,[51 ,seeCPlot
ticsLevel(),seeCPlot[5]1 seeCPlot
ticsLocation(),seeCPlot[51 seeCPlot
ticsMirror(), seeCPlot[5] ,seeCPlot
ticsMonth(),seeCPlot,[51,seeCPlot
ticsPosition()[SllseeCPlot
ticsRange()[_H31seeCPlot

title(), seeCPlot[51,seeCPlot
typographical conventionB] i

uninstall [2[®

uninstall SIGL[B

uninstall SIGL in Mac OS X16
uninstall SIGL in Unix[%
uninstall SIGL in Windowd 13

Visual .NET[3

Web plotting[3D
Windows 2000[1L
Windows 95[1L
Windows 98[1L
Windows Me[1
Windows NT[1
Windows XP[1
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