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# define assert (ignore) ((void)0)
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assert

goad
#include <assert.h>
void assert(scalar expression);

uo
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0

/* a example for assert (). The program will
abort while 1 < 0 and display error message.x*/
#include <assert.h>

int main()
int 1i;
for(i = 5; ; i--)
{
printf ("i= %d\n", 1i);
assert (i >= 0);

O
O

I A
RS S IRWENST)|

-

0
i= -1
Assertion failed: i >= 0, file assert func.c, line 10, function main()

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

GnuplotODO OO Od

/1

*

*

*

*

Copyright 1986 - 1993, 1998 Thomas Williams, Colin Kelley

Permission to use, copy, and distribute this software and its
documentation for any purpose with or without fee is hereby granted,
provided that the above copyright notice appear in all copies and
that both that copyright notice and this permission notice appear
in supporting documentation.

Permission to modify the software is granted, but not the right to
distribute the complete modified source code. Modifications are to
be distributed as patches to the released version. Permission to
distribute binaries produced by compiling modified sources is granted,
provided you

1. distribute the corresponding source modifications from the
released version in the form of a patch file along with the binaries,

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 the
support of your modified version, and

4. retain our contact information in regard to use of the base
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software.

Permission to distribute the released version of the
along with corresponding source modifications in the
file is granted with same provisions 2 through 4 for

distributions.

This software is provided "as is" without express or
to the extent permitted by applicable law.
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CPlot::arrow

Synopsis

#include <chplot.h>

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

Syntax
arrow(x_head, y_head, z_ head, x_tail, y_tail, ztail)
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 coordinate of the head 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 coordinate of the tail of the arrow.
option The option for the arrow.

Description
This function adds an arrow to a plot. The arrow points from (x_tail, y_tail, ztail) to (x_head, y_head,
z_head). These coordinates are specified using the same coordinate system as the curves of the plot.

An arrow is not counted as a curve. Therefore, it does not affect the number of legends added by
CPlot::legend(legend, num).

The optional argument opt ion of string type with the following values can be used to fine tune the arrow
based on the argument for set arrow command of the gnuplot.

{

{nohead | head | backhead | heads}
{size <length>,<angle>{, <backangles>}}
{filled | empty | nofilled}

{front | back}

11
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{ {linestyle | 1ls <line styles>}
| {linetype | 1t <line types>}
{linewidth | 1w <line width} } } }

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

Head size can be controlled by ‘size <length>,<angle>" or
‘size <lengths>, <angle>, <backangle>"', where ‘<length>" defines length of each branch
of the arrow head and ‘jangle;‘ the angle (in degrees) they make with the arrow. ‘<Lengths>" is in x-
axis units; this can be changed by ‘first*, ‘second*, ‘graph‘, ‘screen‘, or ‘character‘ before the jlength¢;
see ‘coordinates* for details. ‘jBackangle;‘ only takes effect when “filled* or ‘empty* is also used. Then,
‘<backangle>" is the angle (in degrees) the back branches make with the arrow (in the same direction
as ‘<angle>"‘). The ‘fig* terminal has a restricted backangle function. It supports three different an-
gles. There are two thresholds: Below 70 degrees, the arrow head gets an indented back angle. Above 110
degrees, the arrow head has an acute back angle. Between these thresholds, the back line is straight.

Specifying “filled* produces filled arrow heads (if heads are used). Filling is supported on filled-polygon
capable terminals, otherwise the arrow heads are closed but not filled. 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 graphed data. If ‘back is given (the default), the
arrow is written underneath the graphed data. Using ‘front® will prevent an arrow from being obscured by
dense data.

The ‘linetype* is followed by an integer index representing the line type for drawing. The line type varies
depending on the terminal type used (see CPlot::outputType). Typically, changing the line type will change
the color of the line or make it dashed or dotted. All terminals support at least six different line types. The
‘linewidth* is followed by a scaling factor for the line width. The line width is ‘linewidth* multiplied by the
default width. Typically the default width is one pixel.

Example 1
Compare with output for examples in CPlot::data2D() and CPlot::data2DCurve().

/+* File: arrow_1l.ch /
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);

y = sin(xxM_PI/180) ;

plot.arrow (185, 0.02, 0, 225, 0.1, 0);

plot.text ("test text", PLOT TEXT LEFT, 225, 0.1, 0);
plot.data2D(x, y);

plot.plotting() ;

12
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Output
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Example 2
Compare with the output for examples in CPlot::data3D() and CPlot::data3DSurface().

/+* File: arrow 2.ch x/
#include <math.h>
#include <chplot.h>

int main() {

}

double x[20], yI[30], z[600];
int 1i,73;
class CPlot plot;

lindata (-3, 3, x);
lindata (-4, 4, v);
for(i=0; 1<20; i++) |
for (§=0; j<30; J++) {
z[30%i+3] = 3% (1-x[1])*(1-x[1])*exp (- (x[1]*x[1i])-(y[JI+1)*(y[j1+1))
- 10%x(x[1]/5 - x[1]*x[1]*x[i]-pow(y[j],5))*exp(-x[i]l*x[i]l-y[jl*yI[3])
- 1/3%exp (- (x[11+1) » (x[11+1) -y [§1*y[]1);

}

plot.data3D(x, y, z);

plot.arrow(0, 2, 8, 2, 3, 12);

plot.text ("peak", PLOT TEXT LEFT, 2.1, 3.15, 12.6);
plot.plotting() ;

Output
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Example 3
/+* File: arrow 3.ch %/
#include <math.h>
#include <chplot.h>
int main()
double complex z[12];
char option[64];
int 1i;
class CPlot plot;
for (i=0; i<12; i++) {
real(z[i]) = (5+sin(150%xi+M PI/180))+cos(30+«1i«M PI/180);
imag(z[i]) = (5+sin(150%1i+M PI/180))*sin(30%«1i+M PI/180) ;
sprintf (option, "linetype 1 linewidth %d", i+1);
plot.arrow(real (z[i]), imag(z[i]), O, 0, 0, 0, option);
}
plot.axisRange (PLOT_AXIS XY, -6, 6); /* one point cannot do autorange */

plot.point (real (z[0]), imag(z[0]), 0); /% CPlot::arrow() itself is not a data set =/
plot.plotType (PLOT PLOTTYPE POINTS, 0);

plot.sizeRatio(-1);

plot.plotting() ;

Output

14
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Example 4
See an example on page[149for CPlot:plotType() on how option is used in comparison with the plot type
PLOT_PLOTTYPE_VECTORS.

See Also
CPlot::circle(), CPlot::data2D(), CPlot::output Type(), CPlot::plotType(), CPlot::point(), CPlot::polygon(),
CPlot::rectangle().

CPlot::autoScale

Synopsis
#include <chplot.h>
void autoScale(int 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.

15
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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.

flag Enable or disable auto scaling.

PLOT_ON The option is enabled.
PLOT_OFF The option is disabled.

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

Example
Compare with the output for examples in CPlot::data2D() and CPlot::data2DCur ve().

/+* File: autoScale.ch x/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);

y = sin(xxM_PI/180) ;
plot.autoScale (PLOT AXIS Y, PLOT OFF);
plot.data2D(x, vy);

plot.plotting() ;

}
Output

10

-10

16



20:2D0O0O0C 3DO0OO0O <chplot.h> CPlot::axis

CPlot::axis

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 The axis parameter 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. By default, the x and y axes are drawn.

Example
Compare with the output for the example in CPlot::axisRange().

/+ File: axis.ch «*/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
int 1i;

class CPlot plot;

lindata (0, 360, x);

y = sin(x+M_PI/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);

17
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plot.axis (PLOT AXIS X, PLOT OFF);
plot.data2D(x, vy);
plot.plotting() ;

}
Output
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CPlot::axisRange

Synopsis
#include <chplot.h>
void axisRange(int axis, double minimum, double maximum, ... /* [double incr] */);

Syntax
axisRange(axis, minimum, maximum)
axisRange(axis, minimum, maximum, incr)

Purpose
Specify the range for an axis.

Return Value
None.

Parameters
axis The axis parameter 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.

18



20:2D0O0O0C 3DO0OO0O <chplot.h> CPlot::axisRange

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.

minimum The axis minimum.
maximum The axis maximum.

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

Description
The range for an axis can be explicitly specified with this function. Autoscaling for the specified axis is
disabled and any previously specified labeled tic-marks are overridden. If the axis is logarithmic specified
by the member function scaleType(), 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 examples in CPlot::axis() and CPlot::grid().

/+ File: axisRange.ch «*/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);

y = sin(x+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.data2D(x, y);

plot.plotting() ;
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Output
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Example 2
3D mesh plot without vertical lines at the corners. Compare with the output for examples in CPlot::data3D()
and CPlot::data3DSurface().

/+* File: axisRange 2.ch x/
#include <chplot.h>
#include <math.h>

int main()
double x[30], y[30], z[900];
double r;
int i, j;
class CPlot plot;

lindata(-10, 10, x);
lindata(-10, 10, y);
for (i=0; 1<30; i++) {
for(j=0; j<30; j++) {
r = sqro(x[i]l+x[i1+y[J1+y[j1);
z[30%i+j] = sin(r)/r;
}
}

plot.data3D(x, vy, z);

plot.axisRange (PLOT AXIS XY, -12, 12);

plot.title("3D Mesh Without Vertical lines at Corners");
plot.plotting() ;

}
Output
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3D Mesh Without Vertical lines at Corners

Example 3
X axis range is reversed.

/+* File: axisRange 3.ch x/
#include <math.h>
#include <chplot.hs>

int main()
int numpoints = 36;

array double x[numpoints], y[numpoints];

class CPlot plot;

lindata(-360, 30, X);

// Y-axis data.
-400) ;

y = sin(x+M_PI/180);
plot.axisRange (PLOT_AXIS X, 50,
plot.ticsRange (PLOT _AXIS X, -30);
plot.data2D(x, y);
plot.plotting() ;
}
Output
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See Also
CPlot::ticsRange(), CPlot::autoScale(), CPlot::ticsL abel ().

CPlot::axes

Synopsis
#include <chplot.h>
void axes(int num, string_t axes);

Syntax
axes(num, axes)

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), x2 (top), y (left) and y2 (right) — as an
independent axis. The axes() function lets you choose which pair of axes a given set of data specified in
num is plotted against.

There are four possible sets of axes available. The argument axes is used to select the axes for which a
particular line should be scaled. The string "x1y1" refers to the axes on the bottom and left; "x2y2" to
those on the top and right; "x1y2" to those on the bottom and right; and "x2y1" to those on the top and
left.

Other options such as labels and ranges can be specified other member 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.
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PLOT_AXIS_XYZ Select the X, y, and z axes.

Example 1

/+ File: axes.ch */
#include <chplot.h>
#include <math.h>

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

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

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");
plot.plotting() ;

Output
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Example 2
See an example on page [153] for plot type PLOT _PLOTTYPE_FINANCEBARS in CPlot:plotType(). In
that example, the y2 axis is used to display different data.

See Also
CPlot::legend(), CPlot::axisRange().

CPlot::barSize

Synopsis
#include <chplot.h>
void bar Size(double size);

Syntax
bar Size(size)

Purpose
Set the size of error bars.

Return Value
None.

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

Description
This  function  specifies the size of of error bars for a plot type of
PLOT_PLOTTYPE_XERRORBARS, PLOT_PLOTTYPE_XYERRORBARS, and
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PLOT_PLOTTYPE_YERRORBARS. specified by member function CPlot::plotType(). The value for
size isinthe range [0, 1.0]. The value 0 is for no error bar. The value 1.0 is for the largest error bar.
Example

See an example on page[153/for the plot type PLOT _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 or the plot.

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 plot on or off. By default, the border is drawn on the
left and bottom sides for 2D plots, and on all sides for 3D plots.

Example 1
Compare with the example output in CPlot::ticsMirror ().

/% File: border.ch =/

#include <math.h>
#include <chplot.h>
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int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, tetha);

y = sin(x+M_PI/180) ;

plot.data2D(x, vy);
plot.border (PLOT BORDER ALL, PLOT ON) ;
plot.plotting() ;

}
Output

08 | ////
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\
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Example 2
Compare with the example output in CPlot::polar Plot().

/* File: border_ 2.ch */
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 360;
array double theta[numpoints], r[numpoints];
class CPlot plot;

lindata (0, M_PI, theta);

r = sin(5xtheta) ;
plot.polarPlot (PLOT ANGLE RAD) ;
plot.data2D(theta, r);
plot.label (PLOT AXIS XY, NULL);

// Y-axis data.

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() ;

}

Output
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CPlot::border Offsets

Synopsis
#include <chplot.h>
void border Offsets(double left, double right, double top, double bottom);

Purpose
Specify the size of offsets around the data points of a 2D plot in the 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 around the data points of an autoscaled plot. This
function can be used to create empty space around the data. The left and right arguments are specified in the
units of the x-axis. The top and bottom arguments are specified in the units of the y-axis.

Example
Compare with the output for examples in CPlot::data2D() and CPlot::data2DCur ve().
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/* File: borderOffsets.ch x/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);

y = sin(x+M_PI/180) ;

plot.data2D(x, vy);
plot.borderOffsets (30, 30, .5, .25);
plot.plotting() ;

Output
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-50 0] 50 100 150 200 250 300 350 400
X
See Also

CPlot::autoScale(), CPlot::axisRange(), CPlot::ticsL abel(), CPlot::margins().

CPlot::boxBorder

Synopsis
#include <chplot.h>
void boxBorder (int num, ... /* [int linetype] */);

Syntax
boxBor der (num)
boxBor der (num, linetype)

Purpose
Enable or disable drawing of a border for a plot of box type.
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Return Value
None.

Parameters
num The data set of plot type of box or filled curve to be bounded with a border. If num is -1, the border
handling will be applied to all boxes and filled curves for the plot.

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

Description

This function specifies how borders for boxes and filled curves will 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 function CPlot::plotType(). By default, the
box or filled curve is bounded by a solid line of the current line type. If the line type is not specified by the
function call of boxBor der (num), no bounding lines are drawn.

Example
See an example on page 30 for CPlot:boxFill().

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

CPlot::boxFill

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

Syntax

boxFill(num, PLOT_BOXFILL_EMPTY)

boxFill(num, PLOT_BOXFILL_SOLID)

boxFill(num, PLOT_BOXFILL_SOLID, density)
boxFill(num, PLOT_BOXFILL _PATTERN)
boxFill(num, PLOT_BOXFILL_PATTERN, patter nnum)

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

Return Value
None.
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Parameters

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

style The style 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 Fill the boxes or filled curves with a pattern.

density The density of solid color in the range of [0, 1.0]. If the value for density is 0.0, the box is empty.

If it is 1.0, the inner area is of the same color as the current line type. If no density parameter is
given, it defaults to 1.0.

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

pattern fill
o 1 2 3 4 5 86 7 8 9

Description

This function specifies how boxes and filled curves are filled with a solid color or pattern. The fill style
can be applied to plot types of PLOT_PLOTTYPE_BOXES, PLOT_PLOTTYPE_BOXERRORBARS,
PLOT_PLOTTYPE_BOXXYERRORBARS, PLOT_PLOTTYPE_CANDLESTICKS, and
PLOT_PLOTTYPE_FILLEDCURVES specified by member function CPlot::plotType().

Example

In this example, each box has width of 30 specified by CPlot::boxWidth(). The first box is by default
empty. The second box is filled with a solid color. The third one is filled with a solid color of density 0.25.
The border of this box uses the line type for the first box specified by CPlot::boxBorder (). The fourth box
is filled with a pattern. The border of this box is empty. The four boxes are repeated twice by a outer loop
with index j.

/* File: boxFill.ch =/
#include <math.h>
#include <chplot.h>
#include <numeric.h>
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#define
#define

N 4
M 2

int main() {

int

arra
clas
doub

begi
for(
fo

}
}

plot.
plot.
plot.

plot

i, j, k, numpoints = 4, linetype, linewidth, patternnum=1;
y double x[numpoints], y[numpoints];

s CPlot plot;

le begin;

n = 0.01;
j=0; j< M; J++) {
r(i=0; 1<N; i++) {
lindata (begin, begin+180-0.01, x);
y = sin(xxM _PI/180);
for (k=0; k<numpoints; k++)
vy k] += sign(ylk])=*1;
1
plot.data2D(x, y);
linetype = 1i+1;
linewidth = 2;

plot.plotType (PLOT PLOTTYPE BOXES, i+J+N, linetype, linewidth) ;

plot.boxWidth (30) ;
if (1==1)
plot.boxFill (i+j«N, PLOT_BOXFILL_SOLID);
else if (i==2) {
plot.boxFill (i+jN, PLOT BOXFILL SOLID, 0.25);
plot.boxBorder (i+j*N, 1);
}
else if (i==3) {
plot.boxBorder (i+3j*N) ;
plot.boxFill (i+j*N, PLOT BOXFILL PATTERN, patternnum);

}

begin += 180;

axisRange (PLOT AXIS X, -60, NxMx180+60) ;
ticsRange(PLOT_AXIS_X, 180, 0, NxM%180) ;
axisRange (PLOT AXIS Y, -2.5, 2.5);
.plotting() ;

return 0;

Output
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CPlot::boxWidth

Oy

||H

0 180 360

See Also

540 720 900 1080 1260 1440
X

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
PLOT_PLOTTYPE_BOXES,

width of boxes for a plot
PLOT_PLOTTYPE_BOXERRORBARS,

32
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PLOT_PLOTTYPE_BOXXYERRORBARS, and PLOT_PLOTTYPE_CANDLESTICKS specified by
member function CPlot::plotType().

By default, adjacent boxes are extended in width until they touch each other. A different default width
may be specified using the this member function.

The parameter width for the boxwidth is interpreted as being a number of units along the current x
axis. If the x axis is a log-scale then the value of boxwidth is absolute only at x=1; this physical width is
maintained everywhere along the axis (i.e. the boxes do not become narrower the value of x increases). If
the range spanned by a log scale x axis is far from x=1, some experimentation may be required to find a
useful value of boxwidth.

The default is superseded by explicit width information taken from 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 the width 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 option of using keyword for member function CPlot::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 page 30/ for CPlot:boxFill().

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

CPlot::changeViewAngle

Synopsis
#include <chplot.n>
void changeViewAngle(double x_rot, double z rot);

Purpose
Change the viewpoint for a 3D plot.

Return Value
None.

Parameters
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x_rot The angle of rotation for the plot (in degrees) along an axis horizontal axis of the screen.
zrot The angle of rotation for the plot (in degrees) along an axis perpendicular to the screen.

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

Example
Compare with the output for examples in CPlot::data3D() and CPlot:.data3DSurface().

/* File: changeViewAngle.ch x/
#include <math.h>
#include <chplot.h>

int main()
array double x[20], y[20], z[400];
int i, j;
class CPlot plot;

lindata (-2, 2, x);
lindata (-2, 2, vy);
for (i=0; 1<20; i++) {
for (§=0; j<20; j++) {
z[1i%20+3] = x[il+exp (-x[1]1*x[1]-y[j1+yIil);
}

}

plot.data3D(x, vy, z);
plot.changeViewAngle (45, 15);
plot.plotting() ;

}
Output

0.5
0.4
0.3
0.2
0.1

-0.1
-0.2
-0.3
-0.4
-0.5

OO60S coooo
OBRWNRORNWAO

Example

/+ File: changeViewAngle 2.ch */
#nclude <chplot.h>
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#include <math.h>

int main()
array double x[20], y[20], z[400];
int datasetnum =0, i, j;
class CPlot plot;

lindata (-2, 2, x);
lindata (-2, 2, vy);
for (i=0; 1<20; i++) {
for (§=0; j<20; J++) {
z[1i%20+3] = x[i]l+exp (-x[1]*x[1]-y[j1+yI[il);
}

plot.data3D(x, y, z);
plot.changeViewAngle (0,0) ;
plot.plotType (PLOT PLOTTYPE LINES, datasetnum) ;
plot.contourMode (PLOT_CONTOUR_BASE) ;
plot.showMesh (PLOT_ OFF) ;

plot.title("Contour plot") ;

plot.plotting() ;

Output
Contour plot
T T T T T T 2
r 115
H 41
r - 05
U 0
r - -05
- 41
r < -15
z 0. 1 1 1 1 1 1 2
2 1.5 1 0.5 0 0.5 1 15 2
X
See Also

CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurface().

0.5
0.4

0.2
0.1

-0.1
-0.2
-0.3

-0.5

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

CPlot::circle

This function adds a circle to a 2D plot. It is a convenience function for creation of geometric primi-
tives. A circle added with this function is counted as a data set for later calls to CPlot::legend() and
CPlot::plotType(). For rectangular plots, x and y are the coordinates of the center of the circle and r is
the radius of the circle, all specified in units of the x and y axes. For polar plots, the location of the center of

the circle is specified in polar coordinates where x is 6 and y is r.
Example 1

/* File: circle.ch */
#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);
plot.plotting() ;

}
Output

Example 2
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/% File:
#include
#include

circle 2.ch */
<chplot.h>
<math.h>

int main()
double x center = M_PI/3, y center = 2.0, r = 1.5;
class CPlot plot;

plot.
plot.
plot.
plot.
plot.
plot.
plot.
plot.

}
Output

See Also

polarPlot (PLOT ANGLE RAD); /* Polar coordinate system x/
circle(x center, y center, r);

plotType (PLOT PLOTTYPE LINES, 0);

lineType (0, 3, 4);

sizeRatio(-1);

axisRange (PLOT AXIS X, -1, 3);

axisRange (PLOT AXIS Y, 0, 4);

plotting() ;

35 |

25

15

05

CPlot::data2D(), CPlot::data2DCurve(), CPlot::ling(), CPlot::outputType(),
CPlot::point(), CPlot::polygon(), CPlot::rectangle().

CPlot::color Box

CPlot::plotType(),

CPlot:

Synopsis

:color Box

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

Purpose

Enable or disable the drawing of a color box for a 3D surface plot.
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Return Value
None.

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 contains the color scheme, i.e. the gradient of the
smooth color with the maximum and minimum values of the color palette. This is applicable only for 3D
surface plots. By default, the color box is drawn.

Example 1
Compare with the output for the example in CPlot::data3D().

/+ File: colorBox.ch x/
#include <chplot.h>
#include <math.h>
#include <numeric.h>

int main()
double x[30], y[30], z[900];
double r;
int i, j;
class CPlot plot;

lindata(-10, 10, x);
lindata(-10, 10, y);
for(i=0; 1<30; i++) {
for(j=0; j<30; j++) {
r = sqrt (x[i]l*x[1]1+y[§1+y[j]);
z[30%1i+j] = sin(r)/r;
}
}

plot.data3D(x, vy, z);
plot.colorBox (PLOT_OFF) ;
plot.plotting() ;

}
Output
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See Also
CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurface(), CPlot::contour M ode(),
CPlot::plotType().

CPlot::contourL abel

Synopsis
#include <chplot.h>
void contour L abel(int flag);

Purpose
Set display of contour line elevation labels for 3D plots on or off.

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 plots. labels appear with the plot legend. By default,
labels for contours are not displayed.

Example 1
Compare with the output for examples in CPlot::data3D(), CPlot::data3DSurface(). CPlot::contourL evels(),
and CPlot::showM esh().
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/% File: contourLabel.ch =/
#include <math.h>
#include <chplot.h>

int main()
double x[20], yI[30], z[600];
int datasetnum =0, i, J;
class CPlot plot;

lindata (-3, 3, x);

lindata (-4, 4, vy);

for(i=0; 1<20; i++) |
for(j=0; 3<30; j++) {

CPlot::contour L abel

z[30%i+j] = 3x(1-x[1i])*(1-x[1i])+exp (- (x[1]*x[1i])-(y[jI1+1)*(y[j]1+1))
- 10%(x[11/5 - x[il*x[il*x[i]-pow(yI[j],5)) *xexp (-x[1]1*x[1]-y[jI1x*y([]j])

- 1/3xexp (- (x[11+1) » (x[1]1+1) -y [J1*y [3]);

plot.data3D(x, vy, z);

plot.plotType (PLOT PLOTTYPE LINES, datasetnum) ;

plot.contourLabel (PLOT_ON) ;
plot.contourMode (PLOT CONTOUR_ BASE) ;
plot.plotting() ;

}

Output
8
6
4

z 2

0
-2
-4
-6
-8

Example 2

/+* File: contourlabel 2.ch x/
#include <math.h>
#include <chplot.h>

int main()
double x[30], y[30], z[900];
double r;
int datasetnum =0, i, J;
class CPlot plot;

lindata(-10, 10, x);

how
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lindata(-10, 10, v);
for(i=0; 1<30; i++) {
for (§=0; j<30; j++) {
r = sqgro(x[1i]*x[1]+y [Jl1*y([3]);
z[30%i+j] = sin(r)/xr;

}

plot.data3D(x, vy, 2z);
plot.plotType (PLOT PLOTTYPE LINES, datasetnum) ;
plot.contourLabel (PLOT ON) ;
plot.contourMode (PLOT CONTOUR BASE) ;
plot.colorBox (PLOT_OFF) ;

plot.plotting() ;

}
Output

o oooo
Mo ro o

)

See Also
CPlot::data3D(), CPlot::contour L evels(), CPlot::contour M ode(), CPlot::legend(), CPlot::showM esh().

CPlot::contourL evels

Synopsis
#include <chplot.h>
void contour Levels(double levelq[:], ... /* [int n] */);

Syntax

contour L evels(level)
contour L evels(level, n)

Purpose
Set contour levels for 3D plot to be displayed at specific locations.
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Return Value
None.

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

n The number of elements of array levels.

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

Example 1
Compare with the output from the example in CPlot::contourL abel ().

/+ File: contourLevels.ch x/
#include <math.h>
#include <chplot.h>

int main()
float x[20], yI[30], z[600];
double levels[10];
int datasetnum =0, i, j;
class CPlot plot;

lindata (-6, 6, levels);
lindata (-3, 3, x);
lindata (-4, 4, vy);

for (i=0; 1<20; i++) {
for(j=0; j<30; j++) {
z[30%1+3] = 3% (l-x[1i]) % (1-x[1])*exp (- (x[1]*x[1])-(y[j1+1)=*(y[j1+1))
- 10%x(x[1]/5 - x[1]*x[1]*x[i]-pow(y[j],5))*exp(-x[i]l*x[i]l-y[jl*yI[3])
- 1/3%exp (- (x[1]1+1) » (x[11+1) -y [§1*y[]]);

plot.data3D(x, vy, z);
plot.plotType (PLOT_ PLOTTYPE LINES, datasetnum) ;
plot.contourLabel (PLOT ON) ;
plot.contourMode (PLOT CONTOUR BASE) ;
plot.contourLevels (levels) ;

plot.colorBox (PLOT_OFF) ;

plot.plotting() ;

Output
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bdbNons o

Example 2

/+* File: contourLevels 2.ch x/
#include <math.h>
#include <chplot.h>

int main()
double x[30], y[30], z[900];
double levels|[6];
double r;
int datasetnum =0, i, j;
class CPlot plot;

lindata (-10, 10, Xx);
lindata(-10, 10, y);
lindata(-0.2, 0.8, levels);
for(i=0; 1<30; i++) {
for (§=0; j<30; j++) {
r = sqrt (x[il+x[il+y[J1*y[]]);
z[30xi+j] = sin(r)/r;

plot.data3D(x, y, z);
plot.plotType (PLOT PLOTTYPE LINES, datasetnum) ;
plot.contourLabel (PLOT_ON) ;

plot.contourMode (PLOT_CONTOUR_BASE) ;
plot.contourLevels (levels) ;

plot.colorBox (PLOT_OFF) ;

plot.plotting() ;

Output
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See Also
CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurface(), CPlot::contour L abel(),
CPlot::contour M ode(), CPlot::showM esh().

CPlot::contour M ode

Synopsis
#include <chplot.h>
void contour M ode(int mode);

Purpose
Selects options for the drawing of contour lines in 3D plots.

Return Value
None.

Parameter
mode The following contour modes are available and can be combined using 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 of PLOT_PLOTTYPE _LINES, the
positions of the contour levels are determined internally unless explicitly set using CPlot::contour L evels().
The PLOT_CONTOUR_SURFACE option does not work with hidden line removal. The hidden lines are
removed by default. It can be disabled by member function CPlot::removeHiddenLing().
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For the plot type of PLOT_PLOTTYPE_SURFACES, the contour mode of PLOT_CONTOUR_SURFACE
will add a projected map on the xy plane. the contour mode of PLOT_CONTOUR_SURFACE will have a
projected map on the xy plane only.

Example

/+ File: contourMode.ch x/
#include <chplot.h>
#include <math.h>

int main()
double x[16], yI[16], =z[256];
double r;
int i, j;
class CPlot subplot, =*spl;

lindata (-10, 10, Xx);
lindata(-10, 10, vy);
for(i=0; i<16; i++) {
for (§=0; j<16; j++) {
r = sqgrt(x[i]l*x[i]+y[J]1*y([3]);
z[16%i+j] = sin(r)/xr;
}
}
subplot.subplot (2, 3);
spl = subplot.getSubplot(0,0);
spl->data3D(x, vy, 2z);
spl->plotType (PLOT PLOTTYPE LINES, 0);
spl->contourMode (PLOT_CONTOUR_BASE) ;
spl->removeHiddenLine (PLOT_OFF) ;
Spl—>label(PLOT_AXIS_XYZ, NULL) ;
spl->colorBox (PLOT_OFF) ;
Spl—>title("PLOT_CONTOUR_BASE”);

spl = subplot.getSubplot(0,1);
spl->data3D(x, vy, 2z);
spl->plotType (PLOT PLOTTYPE LINES, O0);
spl->contourMode (PLOT CONTOUR_SURFACE) ;
spl->removeHiddenLine (PLOT_OFF) ;
Spl—>label(PLOT_AXIS_XYZ, NULL) ;
spl->colorBox (PLOT OFF) ;
spl—>title(”PLOT_CONTOUR_SURFACE”);

spl = subplot.getSubplot(0,2);

spl->data3D(x, vy, z);

spl->plotType (PLOT PLOTTYPE LINES, 0);
spl->contourMode (PLOT CONTOUR_BASE|PLOT CONTOUR_SURFACE) ;
spl->removeHiddenLine (PLOT_OFF) ;
Spl—>label(PLOT_AXIS_XYZ, NULL) ;

spl->colorBox (PLOT_ OFF) ;

spl->title ("PLOT CONTOUR_BASE|PLOT_ CONTOUR SURFACE") ;

spl = subplot.getSubplot(1l,0);
spl->data3D(x, vy, z);
spl->contourMode (PLOT CONTOUR_SURFACE) ;
Spl—>label(PLOT_AXIS_XYZ, NULL) ;
spl->colorBox (PLOT OFF) ;
spl->title ("PLOT CONTOUR_SURFACE") ;
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spl = subplot.getSubplot(1l,1);
spl->data3D(x, y, z);
spl->contourMode (PLOT CONTOUR_BASE) ;
spl->label (PLOT AXIS XYZ, NULL) ;
spl->colorBox (PLOT OFF) ;

spl->title ("PLOT CONTOUR_BASE") ;
subplot.plotting() ;

}
Output

PLOT_CONTOUR_BASE PLOT_CONTOUR_SURFAGCET CONTOUR_BASE|PLOT_CONTOUR_SURFACE

See Also
CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurface(), CPlot::contour L evels(),
CPlot::removeHiddenLing(), CPlot::showM esh().

CPlot:.coordSystem

Synopsis

#include <chplot.h>

void coordSystem(int coord_system, ... /* [int angle_unit] */);

Syntax

46



20:2D0O0O0C 3DO0OO0O <chplot.h> CPlot::coor dSystem

coor dSystem(coord_system)
coor dSystem(coord_system, angle_unit)

Purpose
Select coordinate system for 3D plots.

Return Value
None.

Parameters
coord_system The coordinate system can be set to any of the following:

PLOT_COORD_CARTESIAN Cartesian coordinate system. Each data point consists of three val-

ues (X,¥,2).

PLOT_COORD_SPHERICAL Spherical coordinate system. Each data point consists of three val-
ues (8,¢,r).

PLOT_COORD_CYLINDRICAL Cylindrical coordinates. Each data point consists of three val-
ues (6,z,r).

angle_unit an optional parameter to specify the unit for mesurement of an angular 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 plots. For a spherical 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 to Cartesian space by:

x = rcos(f)
y = rsin(0)
z = z

The default coordinate system is PLOT_COORD_CARTESIAN. For PLOT_COORD_SPHERICAL and
PLOT_COORD_CYLINDRICAL, the default unit for angle_unit is PLOT_ANGL E_RAD.
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Example 1
See CPlot::data3D().

Example 2

/% File: coordSystem2.ch x/
#include <chplot.h>
#include <math.h>

int main() {
array double theta[37], phi[19], r[703];
class CPlot plot;

lindata (0, 2+«M_PI, theta);

lindata(-M _PI/2, M PI/2, phi);

r = (array double [703])1;
plot.data3D(theta, phi, r);
plot.coordSystem (PLOT COORD_SPHERICAL) ;
plot.axisRange (PLOT_AXIS XY, -2.5, 2.5);
plot.plotting() ;

}
Output
| -
08
06
04
z 02
0 F
-0.2
,04 -
-0.6 F
-08
-1
2
Example 3

/* File: coordSystem3.ch =/
#include <chplot.h>
#include <math.h>

int main()
array double thetal[37], phil([37], rl[37];
array double theta2[37], phi2[37], r2[37];
array double theta3[20], phi3[20], r3[20];
class CPlot plot;

lindata (0, 2+M_PI, thetal);

phil = (array double [37])0;
rl = (array double [37])1;
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theta2 = (array double [37])M PI/2;
lindata(phi2, 0, 2+M_PI, phi2);

r2 = (array double [37])1;

thetal3 = (array double [20])0;
lindata(-M PI/2, M PI/2, phi3);

r3 = (array double [20])4;

plot.data3D(thetal, phil, rl);
plot.data3D(theta2, phi2, r2);
plot.data3D(theta3, phi3, r3);

plot.point (0, 0, 0);

plot.coordSystem (PLOT COORD_SPHERICAL) ;

plot.axisRange (PLOT_AXIS_XY,

plot.ticsLevel (0) ;

-2, 7);

plot.removeHiddenLine (PLOT OFF) ;

plot.plotting() ;

}
Output

L I I R A )

Example 4

/* File: coordSystem4.ch =/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double rl [numpoints],
array double r2[numpoints],
class CPlot plot;

lindata (0, 360, thetal);

thetal [numpoints],
theta2 [numpoints],

zl=(array double [numpoints])3+
[numpoints])90) M PI/180) ;
rl=(array double [numpoints])1l;

sin((thetal- (array double

lindata (0, 360, theta2);

z2=(array double [numpoints])O0;
r2=(array double [numpoints])1l;

plot.data3D(thetal, zl, rl);

plot.data3D(theta2, z2, r2)
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plot.
plot.
plot.

plot

plot.

plot

plot.

plot

plot.

plot

plot.

plot

plot.

plot

plot.

plot

plot.

plot

}
Output

line(0, 0, 1, 0, 2, 1);

line (90, 0, 1, 90, 3, 1);
.line (180, 0, 1, 180, 4, 1);
line (270, 0, 1, 270, 3, 1);
.plotType (PLOT PLOTTYPE LINES,
lineType(0, 1, 1);

.plotType (PLOT_PLOTTYPE LINES,
lineType (1, 1, 1);
.plotType (PLOT PLOTTYPE LINES,
lineType(2, 1, 1);
.plotType (PLOT PLOTTYPE LINES,
lineType(3, 1, 1);
.plotType (PLOT_ PLOTTYPE LINES,
lineType(4, 1, 1);
.plotType (PLOT PLOTTYPE LINES,
lineType(5, 1, 1);
.plotting() ;

Example5

/* File: coordSystem5.ch =/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;

array double theta[36], z[20],

int i, j;
class CPlot plot;

lindata (0, 360, tetha);
lindata (0, 2+M PI, z);
for(i=0; i<36; i++) {

for (§=0; j<20; J++) {

}

r[i*x20+j] = 2+cos(z[j]);

r[720];

coordSystem (PLOT_COORD CYLINDRICAL,
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plot.data3D(theta, z, r);
plot.coordSystem (PLOT_ COORD_CYLINDRICAL, PLOT ANGLE_DEG) ;
plot.axisRange (PLOT_AXIS XY, -4, 4);

plot.plotting() ;

Output

N
oORr N®WNUU O N

See Also
CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurface().

oOr N WA OO N

CPlot::data

CPlot::data

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

Purpose
Add 2D, 3D, or multi-dimensional data set to an instance of the CPlot 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 x.

col The number of columns for the array x.
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Description

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

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

/+ File: data.ch =/
#include <math.h>
#include <chplot.h>

#define ROW 36

#define COL 2

int main()
int 1i;
double a[ROW] [COL] ;
class CPlot plot;

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

afli] [0] = ix10;

ali] [1] = sin(al[i] [0]«M_PI/180);
}
plot.data(a, ROW, COL);
plot.plotting() ;

return 0;
Output
1r N
/ .
\
// \\
05 / \
// \
/ \
/ \
/ \
/ \
> 0 A\
\
\
\
\
05 \ /
1 I I I I [ . )
0 50 100 150 200 250 300 350

X

Example 2 In this example, a data set for 3D plot is added.
/+* File: data_1.ch */

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

#define ROW 36
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#define COL 3

int main()
int 1i;
double a[ROW] [COL] ;
class CPlot plot;

for(i=0; i< ROW; i++) {
ali] [0] = i%10;
alil [1] = sin(alil [0]+M PI/180) ;
al[i]l [2] = cos(ali] [0]*M PI/180);
}
plot.data(a, ROW, COL) ;
plot.dimension (3) ;
plot.plotting() ;
return 0;

}
Output

Example 3 In this example, a data set for candlesticks is added by plot.data(a, ROW, COL) and
plot.data (b, ROW, COL).

/+ File: data 2.ch x/

/+* File: data 2.cpp to process data in candlesticks.dat =/
/ * 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 1i;
stream = fopen(filename, "r");
if (stream == NULL) {

fprintf (stderr, "Error: cannot open file ’'%s’ for reading\n", filename) ;
return -1;
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}
/* "using 1:3:2:6:5" x/
for(i = 0; i<ROW; i++) {
fscanf (stream, "$1f%$1f%1f%+x1£%1£f%1f",
&al[il [0], &alil[2], &alil[1], &aldi]l[4], &alil [3]);
printf ("$1f %1f %1f %1f %1f\n",
afil [0], alill1]l, alill2], alill31, &alil [4]);
}

rewind (stream) ;
/% using 1:4:4:4:4" «/
for(i = 0; i<ROW; i++) {
fscanf (stream, "%$1f%x1f%+x1f%1f%+x1£f%x1£f", &b [i] [0], &b[i] [1]);
bli] [2] b[i] [1];
b[i] [3] b[i] [1];
bl[i] [4] = bI[i]l[1];
printf ("$1f %1f\n", b[i] [0], bI[i]I[1]);

}

fclose (stream) ;

plot.label (PLOT_AXIS X, "");
plOt .label (PLOT_AXIS_Y, ny ;

plot.border (PLOT BORDER ALL, PLOT ON) ;

plot.ticsMirror (PLOT_AXIS XY, PLOT ON) ;

plot.title ("box-and-whisker plot adding median value as bar");
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.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, "linetype 1 linewidth 2 whiskerbars") ;

plot.boxFill (0, PLOT_BOXFILL_EMPTY);

//plot.dataFile("candlesticks.dat", "using 1:4:4:4:4");
//plot.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, "linetype -1 linewidth 2");
plot.boxWidth(0.2) ;

plot.plotting() ;

return 0;

}

Output
The output is the same as that from program plotType_cs.ch on page [15]] for CPlot::plotType().

See Also

CPlot::data2D(), CPlot::.data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(), CPlot::dataFile(),

CPlot::plotType().

CPlot::data2D

Synopsis
#include <chplot.h>
int data2D(array double x[&], array double &y);
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Purpose
Add one or more 2D data sets to an instance of CPlot class.

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

Parameters
X a one-dimensional array of reference type used for the x axis of the plot.

y an array of reference type. If the size of array x is n, array y is a one-dimensional array of size n or a
two-dimensional array of size m x n containing m curves, each of which is plotted against x.

Description

This function adds the specified x-y data to a previously declared instance of the CPlot class. The parameter
X is a one-dimensional array of size n. The parameter y is a one-dimensional array of size n or a two-
dimensional array of size m x n. In the case that y is m x n, each of the m rows of y is plotted against x. Each
of the rows of y is a separate data set. The x and y arrays can be of any supported data type. Conversion of
the data to double type is performed internally. Data points with a y value of NaN are internally removed
before plotting occurs. ”Holes” in a data set can be constructed by manually setting elements of y to this
value. The plot of the data is generated using the CPlot::plotting member function.

Example 1

Compare with the output for the examples in CPlot::arrow(), CPlot::autoScale(), CPlot::border Offsets(),
CPlot::displayTime(), CPlot::label(), CPlot::ticsL abel(), CPlot::margins(), CPlot::ticsDirection(),
CPlot::ticsFormat(), CPlot::ticsL ocation(), and CPlot::title().

/% File: data2D.ch =/
#include <math.h>
#include <chplot.h>
#include <numeric.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);
y = sin(x+M PI/180) ;
plot.data2D(x, V) ;
plot.plotting() ;

}
Output
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08 |
06 | / \
// \
04t / \
\
02—/ \
// \\
/ \\
> of \ y
\\ //
\ /
-0.2 \ /
\\
04 \ /
\ /
s \ /
08 |
1 s s s s ) s s ‘
0 50 100 150 200 250 300 350 400
X
Example 2
/+* File: data2D_2.ch */
#include <math.hs>
#include <chplot.h>
#include <numeric.h>
#define CURVE1l 0
#define CURVE2 1
int main()
int numpoints = 36;
array double x[numpoints], yI[2] [numpoints];
int 1i;

class CPlot plot;

lindata (0, 360, x);

for(i=0; i<numpoints; i++) {
y[0] [1] = sin(x[i]+M PI/180) ;
y[1]1[i] = cos(x[i]1+M _PI/180);

plot.
plot.
plot.

plot.
plot.

plot.

Output

data2D(x, Vv);

plotType (PLOT PLOTTYPE LINES, CURVEL) ;

lineType (CURVEl, 1, 20); /+ set first data set to use the default line

type and a width of twenty times the
default width =/

plotType (PLOT_PLOTTYPE_LINES , CURVE2) ;

lineType (CURVE2, 1, 5); /% set second data set to use the default line
type and a width of five times the default =/

plotting() ;
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Example 3

/+* File: data2D _3.ch */

/* Two curves have a phase shift */
#include <math.h>

#include <chplot.h>

#include <numeric.h>

int main()
int numpoints = 36;
array double x1 [numpoints], yl[numpoints];
array double x2 [numpoints];
class CPlot plot;

lindata (0, 360, x1);
yl = sin(x1+M PI/180) ;
lindata (90, 450, x2);
plot.data2D(x1, vy1);
plot.data2D(x2, vy1);
plot.plotting() ;

Output
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Example 4
/+* File: data2D _4.ch */
#include <chplot.h>
#include <math.h>
#include <numeric.hs>
int main()
array float x1[75], y1I[75];
array float x2[300], y2[300];
class CPlot plot;
lindata(-2+«M_PI, 2+M PI, x1);
lindata(-2+«M_PI, 2+«M PI, x2);
vyl = x1.%x1+5%xsin(10%x1) ;
V2 = X2.%xx2+5*%sin (10*x2) ;
plot.data2D(x1l, vy1);
plot.data2D(x2, y2);
0);

plot.plotType (PLOT PLOTTYPE POINTS,

plot.pointType (0, 6, 1);
plot.plotType (PLOT PLOTTYPE LINES,

plot.lineType(1, 2, 1);
plot.plotting() ;

Output

1);
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See Also
CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurface(),
CPlot::dataFile(), CPlot::plotting(), plotxy().

CPlot::data2DCurve

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

Purpose

Add a set of data for 2D curve to an instance of CPlot 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 axis of the plot.

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

Description

This function adds the specified x-y data to a previously declared instance of the CPlot class. The parameter
X is a one-dimensional array of size n. The parameter y is a one-dimensional array of size n. Data points
with a y value of NaN are internally removed before plotting occurs. "Holes” in a data set can be constructed
by manually setting elements of y to this value. The plot of the data is generated using the CPlot::plotting
member function.
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Example 1

Compare with the output for examples in CPlot::arrow(), CPlot::autoScale(), CPlot::border Offsets(),
CPlot::data2D(), CPlot::displayTime(), CPlot::label(), CPlot::ticsL abel (), CPlot::margins(),
CPlot::ticsDirection(), CPlot::ticsFormat(), CPlot::ticsL ocation(), and CPlot::titl&().

/+* File: data2DCurve.ch x/

#include <math.h>

#include <chplot.h>

#ifndef M_PI

#define M_PI 3.14159265358979323846
#endif

#define NUM 36

int main()
int 1i;
double x[NUM], y[NUM];
class CPlot plot;

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

x[1i] i%10;

y[i] sin(x[i]*M_PI/180);
}
plot.data2DCurve (x, y, NUM);
plot.plotting() ;

return 0;
Output
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See Also

CPlot::data2D(), CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurface(), CPlot::dataFile(),
CPlot::plotting(), plotxy().

CPlot::data3D

Synopsis
#include <chplot.h>
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int data3D(array double x[&], array double y[&], array double &2);

Purpose
Add one or more 3D data sets to an instance of CPlot class.

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

Parameters
X a one-dimensional array of size n, used for the x axis of the plot.

y aone-dimensional array of size n,, used for the y axis of the plot.
Z aone-dimensional array of size n,, or a two dimensional array of size m X n, containing m 3D data sets.

Description

This function adds one or more 3D data sets to an existing plot variable. For Cartesian data, x is a one-
dimensional array of size n, and y is a one-dimensional array of size n,. z can be of two different sizes
depending on what type of data is to be plotted. If the data are for a 3D curve, z is a one-dimensional
array of size n, or a two-dimensional array of size m x n,, with n, = n, = n.. If the data are for a 3D
surface or grid, zis m X n., with n, = n, - n,. For cylindrical or spherical data x is a one dimensional
array of size n, (representing ¢), y is a one dimensional array of size n, (representing z or ¢), and z is of
the size m x n(representing r) where n, = n, = n,. Each of the m rows of z are plotted against x and
y, and correspond to a separate data set. In all cases these data arrays can be of any supported data type.
Conversion of the data to double type is performed internally. For grid data, hidden line removal is enabled
automatically (see CPlot::removeHiddenLing()). If it is desired to plot both grid data and non-grid data on
the same plot, hidden line removal should be disabled manually after all data are added. Data points with a
z value of NaN are internally removed before plotting occurs. ”Holes” in a data set can be constructed by
manually setting elements of z to this value.

It is important to note that for a 3D grid, the ordering of the z data is important. For calculation of the
z values, the x value is held constant while y is cycled through its range of values. The x value is then
incremented and y is cycled again. This is repeated until all the data are calculated. So, for a 10x20 grid the
data shall be ordered as follows:
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x1 vyl z1
x1 y2 z2
x1 y3 z3
x1 yl8 z18
x1 yl9 z19
x1 y20 z20
x2 yl z21
X2 y2 722
X2 y3 z23

x10 yl18 z198

x10 y19 z199

x10 y20 z200
Example 1

/+ File: data3D.ch «*/
#include <math.h>
#include <chplot.h>
#include <numeric.h>

int main()
array double x[360], y[360], z[360];
class CPlot plot;

lindata (0, 360, x);
y = sin(xxM PI/180);
z = cos(x+*M_PI/180)
plot.data3D(x, vy, z
plot.plotting() ;

)i
}
Output
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Example 2

/+* File: data3D_2.ch */
#include <math.h>
#include <chplot.h>
#include <numeric.h>

int main()
array double x[360], y[360], z[2] [360];
int 1i;
class CPlot plot;

lindata (0, 360, x);

y = sin(x+M PI/180) ;

for(i=0; 1<360; i++) {
z[0] [1] = cos(x[i]+M PI/180);
z[1]1 [i] = y[il;

plot.data3D(x, vy, z);
plot.plotType (PLOT PLOTTYPE LINES, 1);
plot.lineType (1, 0, 3); /* set the second data set to
use the default line type
and a line width three
times the default */
plot.plotting() ;

Output
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Example 3
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CPlot

Compare with output for examples in CPlot::arrow(), CPlot::contour L abel(), CPlot::grid(),
CPlot::removeHiddenLing(), CPlot:size3D(), CPlot::changeViewAngle(), and CPlot::ticsL evel ().

/+* File: data3D 3.ch =/
#include <math.h>
#include <chplot.h>
#include <numeric.h>

int main()
double x[20], y[30], z[600];
int 1,3;
class CPlot plot;

lindata (-3, 3, x);
lindata (-4, 4, vy);
for(i=0; 1<20; i++) {

for (§=0; j<30; j++) {

z[30%i+j] = 3% (1-x[1])*(1-x[1])+exp (- (x[1]*x[1i])-(y[jI+1)*(y[j]1+1))
- 10x(x[1i1/5 - x[il*x[1i]*x[i]-pow(y[j]1,5))«exp (-x[i]*+x[il-yvI[jl*yI[F])

- 1/3%exp (- (x[11+1) * (x[1]1+1) -~y [J1+y [31);

}
}

plot.data3D(x, y, z);
plot.plotting();

}
Output
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Example 4

Compare with output for example CPlot::axisRange() and CPlot::color Box().

/+* File: data3D_4.ch */
#include <chplot.h>
#include <math.h>
#include <numeric.h>

int main()
double x[30], yI[30], z[900];
double r;
int i, j;
class CPlot plot;

lindata (-10, 10, x);
lindata(-10, 10, vy);
for(i=0; 1<30; i++) {

for (§=0; j<30; j++) {

r = sqrt (x[i]l*x[1]1+y[§1+y[j]);

z[30%x1i+j] = sin(r)/r;
1
}

plot.data3D(x, vy, z);
plot.plotting() ;

}
Output
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Example5

/+* File: data3D 5.ch «/
#include <chplot.h>
#include <math.h>
#include <numeric.h>

int main()
array double x1[50], x2[50], yI[4],
int i,j,angle;
class CPlot plot;

lindata (0, 2%M_PI, x1);
lindata(M_PI/2, 2xM_PI+M_PI/2, x2);
lindata (0, 2%M_PI, y);
for (i=0;i<50;i++)

for (§=0;j<4;3++) {

z[j+4*i]l=cos (x1[i]) ;

}

1

plot.data3D(x1l, y, z);
plot.data3D(x2, v, z);
plot.plotting() ;

}
Output

z[200] ;

// Z-axis data.
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Example 6
Compare with the output for the example CPlot::changeViewAngle().

/+* File: data3D_6.ch */
#include <chplot.h>
#include <math.h>
#include <numeric.h>

#define NUMX 20

#define NUMY 20

#define NUMCURVE 2

int main() {
array double x[NUMX], y[NUMY], z[NUMCURVE] [NUMX+NUMY] ;
int 1, 3j;
class CPlot plot;

lindata (-2, 2, x);
lindata (-2, 2, vy);
for (i=0; i<NUMX; i++) {
for (j=0; Jj<NUMY; j++) {
z [0] [1*NUMX+j] = x[ilxexp (-x[1]*x[1]-y[jl*yI[]]);
z [1] [1*NUMX+j] = z[0] [1*NUMX+j] +2;
1
}

plot.data3D(x, y, z);
plot.plotting() ;

}
Output
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See Also

CPlot

::data3DCurve

CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3DCurve(), CPlot::data3DSurface(),

CPlot::dataFile(), CPlot::plotting(), plotxyz().

CPlot::data3DCurve

Synopsis
#include <chplot.n>
int data3DCurve(double X[], double y[], double Z[], int n);

Purpose
Add a set of data for 3D curve to an instance of CPlot class.

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

Parameters

X aone-dimensional array of size n used for the x axis of the plot.
y a one-dimensional array of size n used for the y axis of the plot.

z a one-dimensional array of size n used for the z axis of the plot.

n the number of elements for arrays x, y, and z

Description

Add a set of data for 3D curve to an instance of CPlot class. Arrays x, y, and z have the same number
of elements of size n. In a Cartesian coordinate system, these arrays represent data in X-Y-Z coordinates.
In a cylindrical coordinate system, x represents 4, y for z, and z for r. In a spherical coordinate system, x
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represents 6, y for ¢, and z for r. Data points with a z value of NaN are internally removed before plotting
occurs. "Holes” in a data set can be constructed by manually setting elements of z to this value.

Example 1
Compare with output for examples in CPlot::data3D().

/+ File: data3DCurve.ch */

#include <math.h>

#include <chplot.h>

#ifndef M PI

#define M _PI 3.14159265358979323846
#endif

#define NUM 36

int main()
int 1i;
double x[NUM], yI[NUM], z[NUM];
class CPlot plot;

for(i=0; i< NUM; i++) {
x[1i] = 1%10;
y[i]l = sin(x[i]+M_PI/180) ;
z[1i] = cos(x[i]+M PI/180);
}
plot.data3DCurve(x, y, 2z, NUM);
plot.plotting() ;
return O;

}
Output

, 0000 0000
roorNMONMPD R

Example 2
Compare with output for examples in CPlot::data3D().

/+* File: data3DCurve 2.ch */

#include <math.h>

#include <chplot.h>

#ifndef M PI

#define M _PI 3.14159265358979323846

69



20:2D0O0O0C 3DO0OO0O <chplot.h>

#endif

#define NUM 360

int main() {

double x[NUM], yI[NUM], =z1[NUM],

int 1i;

class CPlot plot;

for(i=0; 1<360; i++) {

x[1i]
y[i]
z1[1]
z2 [1]

1

sin(x[i]+M_PI/180) ;
cos (x[1]1+M_PI/180) ;

yl[il;

plot.data3DCurve (x,
plot.data3DCurve (x,

plot.plotType (PLOT PLOTTYPE LINES,

plot.lineType (1,

plot.plotting() ;

return 0;

}
Output

See Also

0,

, 0066 oooo
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Y
Y

3);
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z1, NUM) ;
z2, NUM) ;

/+* set the second data set to
use the default line type
and a line width three
times the default «*/

1);

z2 [NUM] ;

CPlot::data3DSurface
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CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DSurface(), CPlot::dataFile(),

CPlot::plotting(), plotxyz().

CPlot::data3DSurface

Synopsis

#include <chplot.h>
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int data3DSurface(double x[], double y[], double Z{], int n, int m);

Purpose
Add a set of data for 3D surface to an instance of CPlot class.

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

Parameters
x a one-dimensional array of size n used for the x axis of the plot.

y aone-dimensional array of size m used for the y axis of the plot.
Z a one-dimensional array of size nXm

n the number of elements for array x.

m the number of elements for array y.

Description

Add a set of data for 3D surface plot to an instance of CPlot class. If one-dimensional array x has the
number of elements of size n, and y has size m, z shall be a one-dimensional array of size n, = n - m. In
a Cartesian coordinate system, arrays X, y, and z represent values in X-Y-Z coordinates, respectively. In a
cylindrical coordinate system, arrays X, y, and zrepresent ), z, and r coordinates, respectively. In a spherical
coordinate system, arrays X, y, and z represent ¢), ¢, and r coordinates, respectively. Hidden line removal is
enabled automatically (see CPlot::removeHiddenLing()). If it is desired to plot both grid data and non-grid
data on the same plot, hidden line removal should be disabled manually after all data are added. Data points
with a z value of NaN are internally removed before plotting occurs. ”Holes” in a data set can be constructed
by manually setting elements of zto this value.

It is important to note that for a 3D grid, the ordering of the z data is important. For calculation of the
z values, the x value is held constant while y is cycled through its range of values. The x value is then
incremented and y is cycled again. This is repeated until all the data are calculated. So, for a 10x20 grid the
data shall be ordered as follows:
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x1 vyl z1
x1 y2 z2
x1 y3 z3
x1 yl8 z18
x1 yl9 z19
x1 y20 z20
x2 yl z21
X2 y2 722
X2 y3 z23

x10 yl18 z198

x10 y19 z199

x10 y20 z200
Example 1

CPlot::data3DSurface

Compare with output for examples in CPlot:data3D(), CPlot::arrow(), CPlot::contour L abel(),
CPlot::grid(), CPlot::removeHiddenLine(), CPlot:size3D(), CPlot::changeViewAngle(), and

CPlot::ticsLevel().

/+ File: data3DSurface 3.ch x/
#include <math.h>
#include <chplot.h>

#define N 20

#define M 30

int main()
double x[N], y[M], z[NxM];
int 1i,7;
class CPlot plot;

for (i=0; i<N; 1i++) {

x[i] = -3 + ix6/19.0; // lindata(-3,
}
for (i=0; i<M; 1i++) {

y[i] = -4 + i%x8/29.0; // lindata(-4,
}

for (i=0; i<N; 1i++) {
for (§=0; j<M; J++) {

3, x)

4, y)

z [M*i+3] = 3% (1-x[1])* (1-x[i])*exp (- (x[1i]*x[1])-(y[j1+1)*x(y[jI1+1))
- 10%(x[1]1/5 - x[il*x[il+x[i]-pow(y[]j],5))+exp(-x[1i]+x[i]-y[Fl+yI[]j])
- 1/3xexp (- (x[1]1+1) » (x[1]1+1) -y [J1+y[i]);

}
}

plot.data3DSurface(x, y, z, N, M);

plot.plotting() ;
return 0;
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Output

bdANONDSO®

See Also

CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(),

CPlot::dataFile(), CPlot::plotting(), plotxyz().
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CPlot::dataFile

CPlot::dataFile

Synopsis
#include <chplot.h>
int dataFile(string.t file, ... /* [char option] */);

Syntax
dataFile(file)
dataFile(file, option)

Purpose
Add a data file to an existing instance of the CPlot class.

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

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 corresponds to a single data set. The data file
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should be formatted with each data point on a separate line. 2D data are specified by two values per point.
An empty line in a 2D data file causes a break of the curve in the plot. Multiple curves can be plotted in this
manner, however the plot style will be the same for all curves. 3D data are specified by three values per data
point.

For a 3D grid or surface data, each row is separated in the data file by a blank line. By default, hidden
lines are not removed for 3D plotting using a data file. Use function CPlot::removeHiddenL ing() to remove
hidden lines.

The symbol # will comment out a subsequent text terminated at the end of a line in a data file. For

example, a 3 x 3 grid would be represented as follows:
# This is a comment line

x1 vyl z1
x1 y2 22
x1 y3 z3
X2 yl z4
X2 y2 5
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 plot. Multiple curves or surfaces can be plot-
ted in this manner, however, the plot style will be the same for all curves 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 using the C library’s scanf() function, with the specified
format string. Otherwise the record is read and broken into columns at spaces or tabs.

The resulting array of data is then sorted into columns according to the entries. Each <entry> may be
a simple column number, which selects the datum, an expression enclosed in parentheses, or empty. The
expression can use $1 to access the first item read, $2 for the second item, and so on. A column number
of 0 generates a number increasing (from zero) with each point, and is reset upon encountering two blank
records. A column number of -1 gives the dataline number, which starts at 0, increments at single blank
records, and is reset at double blank records. A column number of -2 gives the index number, which is
incremented only when two blank records are found. An empty <entry> will default to its order in the list
of entries. For example, using ::4\verbisinterpreted asusing 1:2:4\verb.

If the using\verb list has but a single entry, that <ent ry> will be used for y and the data point number
is used for x; forexample, using 1\verbisidenticaltousing 0:1\verb. Ifthe using\verb list
has two entries, these will be used for x and y. Additional entries are usually plot stype of errors in x and/or
y. See CPlot::plotType() for details about plotting styles that make use of error information.
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The C Function scanf() accepts several numerical specifications CPlot requires all inputs to be double-
precision floating-point variables, so "$1£" is essentially the only permissible specifier. A format string
given by the user must contain at least one such input specifier, and no more than seven of them. scanf()
expects to see white space—a blank, tab ("\t "), newline ("\n"), or formfeed ("\f")—between num-
bers; anything else in the input stream must be explicitly skipped. Note that the use of "\t", "\n", or
"\ £" requires use of double-quotes rather than single-quotes.

Examples:

This creates a plot of the sum of the 2nd and 3rd data against the first: The format string specifies comma-
rather than space-separated columns.

using 1:($2+$3) '%1f,%1f,%1f’

In this example the data are read from a using a more complicated format:

using "%$*1f%1f%%x20["\n]%1f"

The meaning of this format is:

$*x1f ignore a number

$1f read a double-precision number (x by default)
$+%20 ["\n] ignore 20 non-newline characters

$1f read a double-precision number (y by default)

One trick is to use the C ternary ' ? : * \verb operator to filter data:

using 1:($3>10 ? $2 : 1/0)

which plots the datum in column two against that in column one provided the datum in column three exceeds
ten. 1/0 is undefined; CPlot quietly ignores undefined points, so unsuitable points are suppressed.

If timeseries data are being used, the time can span multiple columns. The starting column should be
specified. Note that the spaces within the time must be included when calculating starting columns for other
data. E.g., if the first element on a line is a time with an embedded space, the y value should be specified as
column three.

It should be noted that for three cases a) without option, b) with option of using 1:2, ¢) with option
using ($1):($2) can be subtly different: 1) if the datafile has some lines with one column and some
with two, the first will invent x values when they are missing, the second will quietly ignore the lines with
one column, and the third will store an undefined value for lines with one point (so that in a plot with lines,
no line joins points across the bad point); 2) if a line contains text at the first column, the first will abort the
plot on an error, but the second and third should quietly skip the garbage.

In fact, it is often possible to plot a file with lots of lines of garbage at the top simply by specifying
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using 1:2

However, if you want to leave text in your data files, it is safer to put the comment character #’ in the first
column of the text lines.

Example

/* File: dataFile.ch x/
#include <stdio.h>
#include <chplot.h>
#include <math.h>

int main()
string t file;
int 1i;
class CPlot plot;
FILE =out;
file = tmpnam(NULL) ; //Create temporary file.
out=fopen (file,"w"); //Write data to file.

for(i=0;1i<=359;i++) fprintf (out,"%i %$f \n",i,sin(ixM PI/180));
fclose (out) ;

plot.dataFile(file) ;

plot.plotting() ;

remove (file) ;

Output
1r /«\\\
// \
/ \
/ \
/ \
/ \
o5/ \
\\
0 \
>
/
\\ /
\\ /
\\ /
\ /
05 | \ /
\\\ //
\ //
0 50 100 150 200 250 300 350 400
X
Examples

See an example on page [149] for CPlot:plotType(). For comparison with data from CPlot::dataFile() and
CPlot::data(), see programs on pages 54 and [I15]] for plot with candlesticks.

See Also
CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D, CPlot::data3DCurve, CPlot::data3DSurface,
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CPlot::outputType(), CPlot::plotting(), plotxyf(), plotxyzf().

CPlot::dataSetNum

Synopsis
#include <chplot.h>
int dataSetNum();

Purpose
Obtain the current data set number in an instance of CPlot class.

Return Value
The current data set number in an instance of CPlot 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 an instance of CPlot class.

Example

/* File: dataSetNum.ch x/
#include <math.h>
#include <chplot.h>

int main()
int num, numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x, 36);

y = sin(x+M_PI/180) ;

num = plot.dataSetNum() ;

printf ("The number of data set is %d\n", num);
plot.data2D(x, y);

num = plot.dataSetNum() ;

printf ("The number of data set is %d\n", num);
plot.data2D(x, 2*y);

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 0
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The number of data set is 1

CPlot::deleteData

Synopsis
#include <chplot.h>
void deleteData();

Purpose
Delete all plot data of an instance of the CPlot class.

Return Value
None.

Parameters
None.

Description

This function frees all memory associated with previously allocated plot data, plot type, legends, plot axes,
points, lines, polygons, rectangles, and circles. Unlike CPlot:.deletePlots(), this function does not reset
plotting options to their default values. This function allows for the reuse of a single instance of the CPlot
class to create multiple plots.

See Also

CPlot::arrow(), CPlot::circle(), CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(),
CPlot::data3DCurve(), CPlot::data3DSurface(), CPlot::dataFile(), CPlot::deletePlots(), CPlot::ticsL abel (),
CPlot::ling(), CPlot::paint(), CPlot::polygon, CPlot::rectangle(), CPlot::text().

CPlot::deletePlots

Synopsis
#include <chplot.h>
void deletePlots();

Purpose
Delete all plot data and reinitialize an instance of the class to default values.

Return Value
None.

Parameters
None.
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Description

This function frees all memory associated with previously allocated plot data, plot type, legends, plot axes,
text strings, arrows, points, lines, polygons, rectangles, circles, and labeled tic-marks. This function also
resets all plotting options to their default values. This function allows for the reuse of a single instance of
the CPlot class to create multiple plots. This function is used internally by fplotxy(), fplotxyz(), plotxy(),

plotxyz(), plotxyf(), plotxyzf().

See Also

CPlot::arrow(), CPlot::circle(), CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(),
CPlot::data3DCurve(), CPlot::data3DSurface(), CPlot::dataFile(), CPlot::deleteData(), CPlot::ticsL abel(),
CPlot::ling(), 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 be set before data are added to the plot if member
functions CPlot::dataThreeD(), CPlot::dataThreeDCurve(), or CPlot::dataThreeDSurface() are not called
before. This member function must be used when 3D plotting data are added by CPlot::dataFile() and
CPlot::polygon().

Example
See CPlot::polygon().

See Also
CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(),
CPlot::data3DSurface(), CPlot:.dataFile(), CPlot::polygon().
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CPlot::displayTime

Synopsis

#include <chplot.h>

void displayTime(double x_offset, double y_offset);

Purpose
Display the current time and date.

Return Value
None.

Parameters

x_offset Offset of the time-stamp in the x direction from its default location.

y_offset Offset of the time-stamp in the y direction from its default location.

Description
This function places the current time and date near the left margin. The exact location is device dependent.
The offset values, x_offset and y_offset, are in screen coordinates and are measured in characters. For exam-
ple, if both x_offset and y_offset are 2, the time will be moved approximately two characters to the right and
two characters above the default location.

Example
Compare with the output for examples in CPlot::data2D() and CPlot::data2DCurve().

/* File: displayTime.ch */
#include <math.h>
#include <chplot.h>

int main()

}

int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);

y = sin(xxM _PI/180) ;
plot.displayTime (10,0) ;
plot.data2D(x, Vy);
plot.plotting() ;

Output
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CPlot::enhanceText

Synopsis
#include <chplot.h>
void enhanceText();

Purpose
Use special symbols in text.

Return Value
None.

Parameters
None.

Description
This function turns on the enhanced text mode for terminal and output files in PostScript, PNG, JPEG, GIF
formats that support additional text formatting information embedded in the text string. With this function
call, special symbols can be used in text such as those passed arguments of member functions CPlot::label (),
CPlot::legend(), CPlot::text(), CPlot::title().

The syntax for the enhanced text is shown in Figure [2.Il The character codes for the enhanced text
is shown in Figure Braces can be used to place multiple-character text where a single character is
expected, for example, 3~ {2x}. To change the font and/or size, use the full form

{/ [fontname] [=fontsize | xfontscale] text}

For example, { /Symbol=20 p}isa20-pointrand {/+«0.5 B} is a B atan half of whatever fontsize
is currently in effect. The ’/’ character must be the first character after the ' {’ character to use the

81



20:2D0O0O0C 3DO0OO0O <chplot.h> CPlot::enhanceText

enhanced text.

You can access specia | symbols numerically by specifying \character-code in octal number, for
example, {/Symbol \160} isthe symbol for 7.

You can escape control characters using \.

82



20:2D0O0O0C 3DO0OO0O <chplot.h>

Superscripts are denoted by "
Subscripts are denoted by _:

Braces are not needed for single characters:

Use @ to align sub- and superscripts:
Put the shorter of the two first:

...rather than:

Font changes are enclosed in braces:
...Size, too:
...or both:

Characters can be specified by code:

...which is how to get nonkeyboard characters:

Use keyboard characters or codes for other fonts:
Everything outside braces is in the default font:

Space of a given size can be inserted with &:

Special characters (*,_,{,},@,&,\) can be escaped by \:

...or \\'if within a double-quoted string:

Everything can be done recursively:
the text

produces the result: o

CPlot::enhanceText

text
'10M-2}
A £ kY

1e/\X1

X@™2_K’
'x@_0M-3/2}y’
x@M-3/2} 0y’

{/Helvetica m}’
{/=8 m}’
{/Helvetica=18 m}’

{\120}’
{\267}
{/Symbol p\271 22/7}’

P = {/Symbol r}KT’

‘<junk>’
<&{junk}>’

Y\
XY\

{/Symbol=18\362@_{/=9.6 0}"{/=12\245}}

{/Helvetica e{-{/Symbol m}"2/2} d}{/Symbol m = (p/2)*{1/2}}’
0o 2

J ™2 gy = ()12

Note how font sizes and definitions are preserved across pairs of braces.

O 2.1: Syntax for the enhanced text.
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1072
AJ,k

eX

X

-3/2
Xo Y

x[)‘yz

m

m

m

P

£ 22/7
P =pkT

<junk>

< >

f{xy}
f{xy}
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T = text (here Times-Roman) S = Symbol

CPlot::enhanceText

Z = ZapfDingbats E = 1SO Latin-1 encoding

(the "E" character set is accessed via a member function CPlot::nativeCmd(*'set encoding") )
TS ZE

040
041

042 "

043
044
045
046
047
050
051
052
053
054
055
056
057
060
061
062
063
064
065
066
067
070
071

072 :

073
074
075
076
077
100
101
102
103
104
105
106
107
110

TS ZE
([ I
AV I |
# # [#1
$ 3 %1
% % [%
& & &
3 [
( ¢ @
) ) B
* ok [F]
+ + [+
- — =
S
[/ 11
0 0 LM
1 1 L[C11
2 2 [21
3 3 [3
4 4 L[4
55 3
6 6 [d
7 7 [T
8 8 [B
9 9 A
A B
A
< < [4
> > [ >
? 07 [
@= @
A A A
B B [H
C X [@d
D A D
E E [H
F & [H
G I Q3
HH [H

111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161

T

>— T N<X<Xs<CH0wITOTOZZIMX<—

1000g0000000000000000000000a0E00000

0T OS5 3 —TXST TS o o0 o

S ZE

162
163
164
165
166
167
170
171
172
173
174
175
176
220
221
222
223
224
225
226
227
230
232
233
235
236
237
240
241
242
243
244
245
246
247
250
251
252
253
254
255

~NAEHNDN < SMTOI0ZZE > RS —

i

DI O <LE>PAL T 3IROM® R ™®R
|
>S5

o0

O 2.2: character codes for the enhanced text.

TS

=

Il YT AN X S < c o
~ T yxgung gc aavo

l

Q0BRSS CHEIC

cow— K N th e —
=1 1> €& p8 SIN =M

AR

v

84

Z E

> € *
)

R

1

256
257
260
261
262
263

T
fi
fl

—+ |

264 -

265
266
267
270
271
272
273
274
275
276
277
300

301 °
302 °

303
304
305
306

307 -
310

311
312

313 |

314

315 ~

316
317
320
321
322
323
324
325
326

~HEZO0OINRMNNAUUCODQ®Qy BKVW=xtL | —

!

!
O O

S ZE

s

\

o

I+

T e g X IV R

(TN

U

JodzueeeoEEdda R RN UEEYEHIUBE DY ED

327
330
331
332
333
334
335
336
337
340
341
342
343
344
345
346
347
350
351
352
353
354
355
356
357
360
361
362
363
364
365
366
367
370
371
372
373
374
375
376
377

—— M 2@@/\<><=U =1 II < > ]

g . ~

—

1 X

(-]

1
U

(]
Ctn
Yl
Bl
R

—al
Al

a1l
&l
&l
1
=1

s

~JH00BEHRERE0EH-0000RHEEE
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Example 1

/* File: enhanceText.cpp =/
#include <math.h>
#include <chplot.h>

#define NUM 36
int main() {
int 1i;
double x[NUM], yI[NUM];
class CPlot plot;
char funcname[] = "f 1(x) = x"2 sin({/Symbol p}x)";

for (i=0; i< NUM; i++) {
x[i] = i%(2.0)/(NUM-1) ;
y[i] = x[1]*x[1i]*sin(x[i]*M_PI);
}
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)"{1/2}}",
PLOT TEXT LEFT, 0.5, -0.6, 0) ;
plot.text ("special characters \\\\" \\\\_ \\\\@ \\\\&", PLOT TEXT LEFT, 0.5, -0.8, 0);
plot.text ("special character \\134 ", PLOT TEXT LEFT, 0.5, -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 \\\\{ \\\\} ", PLOT TEXT LEFT, 0.5, -1.4, 0);

/* For postscript file use the format below to create ’'{’ and '}’ x/

//plot.text ("special characters \\\\173 \\\\175", PLOT TEXT LEFT, 0.5, -1.6, 0);

//plot.outputType (PLOT OUTPUTTYPE FILE, "postscript eps color",
"../output/outputOption.eps") ;

plot.plotting() ;

return 0;

Output
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05 5
T f1(x) = x“ sin(nx)
0 N
f,(x) = x? sin(mx)
\
M 72227 \
s % 12 \
o 1 _ \
- [7e* 72 du = )
\g, special characters * _ @ &
7
N -1+ special character \ \
1l A\
= special character a\b\c \
~‘_-—i
-1.5
special characters { }
\
\ /
\ /
\ /’
2+ \\ ’//
/
\ /
\ /
25 I 1 I )
0 0.5 1 15 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 (*func)(double x));

Purpose
Add a set of data using a function for 2D curve to an instance of CPlot 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 function func () in the range from x0 to xf with n points to a
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previously declared instance of the CPlot class.

Example 1

/+ File: func2D.ch */
#include<math.h>
#include<chplot.h>

#define N 100

double omega;
double func(double x) {
double vy;

y = sin(omegaxx) ;
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)

[ / /\\ sin(x)
sin(2x)
0.8 |

0.6 | / \\

04 | \

/ \
02—// \

02}

0.4 \
\ /
-0.6 |

\ /
\
\ /
-0.8 \\ /
1 . . . . i . )
4 5 6
X

0 1 2 3

See Also
CPlot::func3D(), CPlot::funcp2D(), CPlot::funcp3D(), CPlot::data2D(), CPlot::data3D(),
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CPlot::data3DCurve(), CPlot::data3DSur face(), fplotxy().

CPlot::func3D

Synopsis
#include <chplot.h>
int func3D(double x0, double xf, double y0, double yf, int nx, int ny, double (*func)(double x, double

)

Purpose
Add a set of data using a function for 3D surface to an instance of CPlat 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.

yO 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 function func () with nx points in the range from x0 to xf for x
and with ny points in the range from y0 to y£ for y to a previously declared instance of the CPlot class.

Example 1

/+ File: func3D.ch */
#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;
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return z;

}

int main() {
double x0, xf, yO0, vf;

CPlot plot;
x0 = 0;
xf = 2«M_PI;
yo0 = 0;
yf = 2«M PI;
offset = 1;

plot.title("cos (x)sin(y)+offset");
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::funcp2D

CPlot::func2D(), CPlot::func3D(), CPlot::funcp2D(), CPlot::data2D(), CPlot::data3D(),

CPlot::data3DCurve(), CPlot::data3DSurface(), fplotxy().

CPlot::funcp2D

Synopsis
#include <chplot.h>

int funcp2D(double x0, double xf, int n, double (*func)(double x, void * param, void * param);

Purpose
Add a set of data using a function for 2D curve to an instance of CPlot class.
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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 not used inside function func (), NULL can
be passed to this paramenter.

Description
This function adds a set of data using a function with a parameter func () in the range from x0 to xf with
n points to a previously declared instance of the CPlot class.

Example 1

/* File: funcp2D.ch x/
#include<math.h>
#include<chplot.h>

#define N 100

double func (double x, void sparam) {
double omega, vy;

omega = *(doublex)param;
y = sin(omegaxx) ;
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
See CPlot::func2D().
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See Also
CPlot::func2D(), CPlot::funcp3D(), CPlot::funcp3D(), CPlot::data2D(), CPlot::data3D(),
CPlot::data3DCurve(), CPlot::data3DSur face(), fplotxy().

CPlot::funcp3D

Synopsis

#include <chplot.h>

int funcp3D(double x0, double xf, double y0, double yf, int nx, int ny, double (*func)(double x, double
y, void * param, void * param);

Purpose
Add a set of data using a function for 3D surface to an instance of CPlot 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.

yO 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 not used inside function func (), NULL can
be passed to this paramenter.

Description

This function adds a set of data using a function func () with nx points in the range from x0 to xf for x
and with ny points in the range from y0 to y£ for y to a previously declared instance of the CPlot class.
The function has an optional paramter.

Example 1

/* File: funcp3D.ch %/
#include<math.h>
#include<chplot.h>

#define NX 50
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#define NY 50

double func(double x, double y, void xparam) {
double offset, z;

offset = % (doublex)param;
z = cos(x)*sin(y) +offset;
return z;

}

int main()
double x0, xf, y0, yf, offset;

CPlot plot;
x0 = 0;
xf = 2xM_PI;
vy0 = 0;
yE = 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, y0, yf, NX, NY, func, &offset);
plot.plotting() ;

Output

See CPlot::func3D().

See Also

CPlot::func2D(), CPlot::func3D(), CPlot::funcp2D(), CPlot::data2D(), CPlot::data3D(),
CPlot::data3DCurve(), CPlot::data3DSur face(), fplotxy().

CPlot::getL abd

Synopsis
#include <chplot.h>
char * getLabéel(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.
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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

/* File: getLabel.ch x/
#include <math.h>
#include <chplot.h>

int main()
class CPlot plot;

string t 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 7Z);
printf ("xlabel = %s\n", xlabel);
printf ("ylabel = %s\n", ylabel);
printf ("zlabel = %s\n", zlabel);
title = plot.getTitle();

printf ("title = %$s\n", title);
plot.title("New Title") ;

title = plot.getTitle();

printf ("title = %s\n", title);

}

Output

xlabel = xlabel
ylabel =y
zlabel = z
title =

title = New Title

See Also
CPlot::label(), CPlot::title(), CPlot::getTitle().

CPlot::getOutputType

CPlot:.getOutputType

Synopsis
#include <chplot.h>
plotinfo_t getOutputType();
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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.

Parameter s None
Description
Get the output type of a plot.

Example

/+ File: getOutputType.ch */
#include <math.h>
#include <chplot.h>

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 O0;

}
Output

output is displayed

See Also
CPlot::outputType().

CPlot::getSubplot

CPlot:.getSubplot

Synopsis
#include <chplot.h>
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class CPlot* getSubplot(int 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. Numbering starts with zero.

col The column number of the desired subplot element. Numbering starts with zero.

Description

After the creation of a subplot using CPlot::subplot(), this function can be used to get a pointer to an
element of the subplot. This pointer can be used as a CPlot pointer normally would be. Addition of data
sets or selection of plotting options are done normally. However, each option only effects the subplot element
currently pointed to.

Example

/* File: getSubplot.ch =/
#include <chplot.h>
#include <math.h>

#define NVAR 4
#define POINTS 50
int main()
void derivs(double t, double y[], double dydt[]) ({
dydt [0] = -yI[1];
dydt [11=y[0]-(1.0/t)*xy[1];
dydt [2]=y[1]-(2.0/t)*»y[2];
dydt [3]=y[2]1-(3.0/t)»y[3];

}

double t0=1, tf=10, yO[NVAR];

double t[POINTS], yl[NVAR] [POINTS];

int points;

int datasetnum=0, line type=4, line width = 2;
array double theta2[360], r2[360];

array double x3[360], y3[360], z3[2][360];
double theta4[36], z4[20], r4[720];

double r, x5[30], y5[30], z5[900];

double x6[40], y6[60], z6[2400];

int i, j;

class CPlot subplot, =*spl;
/* plot 1 */
y0[01=30(t0) ;

y0[11=]1(t0);
y0[2]=jn(2,t0);
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y0[3]=jn(3,t0);
points = odesolve(t, yl, derivs, tO0, tf, yo0);

/* plot 2 */
lindata (0, M_PI, theta2);
r2 = sin(5«theta2) ;

/* plot 3 %/

lindata (0, 360, x3);

y3 = sin(x3+M PI/180) ;

for(i=0; 1<360; i++) {
z3[0] [1] = cos(x3[i]*M _PI/180);
z3[1] [1] = y3[i];

}

/* plot 4 x/
lindata (0, 360, theta4);
lindata (0, 2+M_PI, z4);
for(i=0; i<36; i++) {
for (§=0; j<20; j++) {
r4 [1i%20+j] = 2+cos(z4[j]);
1

}

/* plot 5 */
lindata(-10, 10, x5);
lindata(-10, 10, vy5);
for(i=0; 1<30; i++) {
for (§=0; j<30; j++) {
r = sqrt(x5[1i]*x5[1]1+y5[31*y5(3]1);
z5[30%1i+j] = sin(xr)/r;

}

/* plot 6 =/
lindata (-3, 3, X6);
lindata (-4, 4, vy6);
for(i=0; 1i<40; i++) {
for (§=0; j<60; j++) {
z6 [60xi+j] = 3% (1-x6[1i])+(1-x6[1i])
exp (- (x6[1]xx6[1]) - (y6[j]1+1)*(y6[j]1+1))
- 10%(x6[1]1/5 - x6[1i]*x6[1i]*x6[1]-pow(y6[]j],5)) *
exp (-x6[1] *x6 [1]-y6 [jlxy6[j])
- 1/3%exp (- (x6[11+1) x (x6[1]1+1)-y6[jl+y61[j1);

}

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->data2D(t, vy1);

spl->legend("jo", 0);

spl->legend("j1", 1);

spl->legend("j2", 2);

spl->legend("j3", 3);
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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->data2D(theta2, r2);

spl->polarPlot (PLOT_ANGLE RAD) ;
spl->sizeRatio(-1);

spl = subplot.getSubplot(0,2); /% get subplot (0,2) %/

spl->title("3D curve");

spl->data3D(x3, y3, z3);

spl->colorBox (PLOT_OFF) ;

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 7, -1, 1);
spl->ticsRange (PLOT_AXIS Zz, 1, -1, 1);

spl = subplot.getSubplot(1,0); /% get subplot (1,0) =%/

spl->title("Cylindrical™");
spl->data3D(theta4, z4, r4);
spl->colorBox (PLOT OFF) ;
spl->coordSystem (PLOT_COORD_CYLINDRICAL,
spl->axisRange (PLOT AXIS Z, 0, 8);
spl->ticsRange (PLOT _AXIS Z, 2, 0, 8);
spl->axisRange (PLOT_AXIS XY, -4, 4);
spl->ticsRange (PLOT AXIS XY, 2, -4, 4);
spl->label (PLOT_AXIS_XYZ , NULL) ;

PLOT_ANGLE_DEG) ;

spl = subplot.getSubplot(1l,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 7, .4, -.4, 1.2)
spl->data3D (x5, y5, z5);
spl->colorBox (PLOT OFF) ;
spl->label (PLOT AXIS XYZ, NULL);

I

spl = subplot.getSubplot(1,2); /% get subplot (1,2) =%/

spl->title("3D Mesh");

spl->data3D(x6, y6, z6);
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() ;

Output
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Polar

Bessel functions

3D Mesh

ON SO

See Also
CPlot::subplot().

CPlot::getTitle

3D curve

3D Mesh

CPlot:.getTitle

Synopsis
#include <chplot.h>
string_t getTitle(void);

Purpose
Get the plot title.

Return Value
The plot title.

Parameters
None.

Description
Get the title of the plot. If no title, NULL will be returned.
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Example
see CPlot::getL abel().

See Also
CPlot::label(), CPlot::getL abel(), CPlot::title().

CPlot::grid

CPlot::grid

Synopsis
#include <chplot.h>
void grid(int flag, ... /* [char * option] */);

Syntax
grid(flag)
grid(flag, 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. By default, the grid is off. For a polar plot, the polar

grid is displayed. Otherwise, the grid is rectangular.

The optional argument opt ion of string type with the following values can be used to fine tune the grid

based on the argument for set grid command of the gnuplot.

no }

no}{m}x2tics} {{no}{m}y2tics}
no }

olar {<angle>}}

ayerdefault | front | back}
{linestyle <major linestyles}
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| {linetype | 1t <major linetypes}
{linewidth | 1lw <major linewidths}
{ , {linestyle | ls <minor linestyle>}
| {linetype | 1t <minor linetypes}
{linewidth | 1w <minor linewidths>} } }

The grid can be enabled and disabled for the major and/or minor tic marks 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—circles are drawn to intersect the selected tics,
and radial lines are drawn at definable intervals. The interval is given in degrees or radians, depending on
the argument of CPlot::polarPlot(). The default polar angle is 30 degrees.

The pertinent tics must be enabled. Otherwise, the plotting engine will quietly ignore instructions to draw
grid lines at non-existent tics, but they will appear if the tics are subsequently enabled.

The ‘linetype* is followed by an integer index representing the line type for drawing. The line type varies
depending on the terminal type used (see CPlot::outputType). Typically, changing the line type will change
the color of the line or make it dashed or dotted. All terminals support at least six different line types. The
‘linewidth* is followed by a scaling factor for the line width. The line width is ‘linewidth* multiplied by the
default width. Typically the default width is one pixel.

If no linetype is specified for the minor gridlines, the same linetype as the major gridlines is used.

If "front™ is given, the grid is drawn on top of the graphed data. If "back™" is given, the grid is drawn
underneath the graphed data. Using "front™" will prevent the grid from being obscured by dense data.
The default setup, "layerdefault", is equivalent to "back" for 2d plots. In 3D plots the default is to
split up the grid and the graph box into two layers: one behind, 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 in CPlot::axisRange().

/+* File: grid.ch */

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

int main()

int numpoints = 36;
array double x[numpoints], y[numpoints];
int 1i;

class CPlot plot;

lindata (0, 360, x);

y = sin(xxM _PI/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.data2D(x, vy);

plot.plotting() ;
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Output

0.75

0.5

0.25

-0.25

-05

-0.75

-30 0 30 60 90 120 150 180 210

Example 2

Compare with the output for examples in CPlot::data3D() and CPlot::data3DSurface().

/+ File: grid_2.ch */
#include <math.h>
#include <chplot.h>

int main()
double x[20], y[30], z[600];
int 1,73;
class CPlot plot;

lindata (-3, 3, x);
lindata (-4, 4, v);
for(i=0; 1<20; i++) {

for (§=0; j<30; j++) {

CPlot::grid

z[30%i+j] = 3% (1-x[1])*(1-x[1])*exp (- (x[1]*x[1i])-(y[JI1+1)*(y[j]1+1))
- 10%(x[11/5 - x[il*x[i]*x[i]-pow(y[j],5)) *xexp(-x[i]l*x[1i]-y[jlxy([j])

- 1/3%exp (- (x[11+1) * (x[1]1+1) -~y [J1+y[31);

}
}
plot.data3D(x, y, z);

plot.grid (PLOT ON) ;
plot.plotting() ;

}
Output
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bbb Advons oo

bdbNons o

Example 3
An example with grids for both y and y2 axes on page 23] for CPlot:axes().
Example 4

An example with grids on the front for a filled curve on page [I57] for CPlot:plotType().

CPlot::isUsed

Synopsis
#include <chplot.h>
int isUsed();

Purpose
Test if an instance of the CPlot class has been used.

Return Value
Returns true if the CPlot instance has been previously used, returns false otherwise.

Parameters
None.

Description

This function determines if an instance of the CPlot class has previously been used. The function actually
tests if data have previously been added to the instance, by checking if an internal pointer in the CPlot class
is NULL. If the pointer is not NULL, then the instance has been used. This function is used internally by

fplotxy(), fplotxyz(), plotxy(), plotxyz(), plotxyf(), and plotxyzf().

See Also
fplotxy(), fplotxyz(), plotxy(), plotxyz(), plotxyf(), and plotxyzf().
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CPlot::labd

Synopsis
#include <chplot.h>
void label(int axis, string_t 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 Select the X, y, and z axes.

label label of the axis.

Description
Set the plot axis labels. The label for the z-axis can be set only for a 3D plot. If no label is desired, the value
of NULL can be used as an argument. For example, function call plot . label (PLOT AXIS XY, NULL)

will suppress the labels for both x and y axes of the plot. By default, labels are “x”, “y”, and “z” for the first

X, ¥, and z axes, respectively.

Example
Compare with the output for examples in CPlot::data2D() and CPlot::data2DCur ve().

/% File: label.ch x/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
string t xlabel="Degrees",
ylabel="Amplitude";
class CPlot plot;
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lindata (0, 360, x);

y = sin(xxM _PI/180) ;

plot.label (PLOT_AXIS X, xlabel);
plot.label (PLOT AXIS Y, ylabel);
plot.data2D(x, V) ;
plot.plotting() ;

Output
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See Also

CPlot::getLabel(), CPlot::title().
CPlot::getTitle().

)
400

CPlot::legend

CPlot::legend

Synopsis
#include <chplot.h>
void legend(string_t legend, int num);

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 the upper-right corner of the plot by default. Number-
ing of the data sets starts with zero. New legends will replace previously specified legends.

This member function shall be called after plotting data have been added by member functions
CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(),
CPlot::data3DSurface(), CPlot::dataFile().

Bugs
The legend string may not be displayed for a data set with a single point. To suppress the legend string

completely, passs value of " " to the argument 1egend. Use CPlot::text() to add a legend for the data set.
Example
Compare with the output for the example in CPlot::legendL ocation().

/* File: legend.ch x/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints], y2[numpoints];
class CPlot plot;

lindata (0, 360, x);
y = sin(x+M PI/180);
y2= cos(x*M _PI/180) ;
plot.data2D(x, vy);
plot.data2D(x, y2)

plot.legend("sin(x)", 0);
plot.legend("cos(x)", 1);
plot.plotting() ;
}
Output
1r — )
RN 03
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X /
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X
See Also

CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(),
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CPlot::data3DSurface(), CPlot::dataFile(), CPlot::legendL ocation(), CPlot::legendOption().

CPlot::legendL ocation

Synopsis
#include <chplot.h>
void legendL ocation(double x, doubley, ... /* [double Z] */);

Syntax
legendL ocation(x, y)
legendL ocation(x, v, 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 using plot coordinates. The position specified is the
location of the top right of the box for the markers and labels of the legend, as shown below. By default,
the location of the legend is near the upper-right corner of the plot. For a two-dimensional plot, the third
argument is not necessary.

Legend Position

~

Legend2 | m—m—am
Legend3 | e—e—e

= ¥

Example
Compare with the output for the example in CPlot::legend().
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/* File: legendLocation.ch «*/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;

array double x[numpoints], y[numpoints], y2[numpoints];

class CPlot plot;

lindata (0, 360, x);
y = sin(x*M_PI/180) ;
y2= cos(x*M_PI/180)
plot.data2D(x, V) ;

7

CPlot::legendOption

plot.data2D(x, y2);
plot.legend("sin(x)", 0);
plot.legend("cos(x)", 1);
plot.legendLocation (60, -.5);
plot.plotting() ;
}
Output
1 _
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X
See Also

CPlot::legend(), CPlot::legendOption().

CPlot::legendOption

Synopsis
#include <chplot.h>
void legendOption(char * option);

Syntax
legendOption(option)

107



20:2D000O 3DOOOO <chplot.h> CPlot::legendOption

Purpose
Set options for legends of a plot.

Return Value
None.

Parameters
option The options for legends of a plot.

Description
The optional argument opt ion of string type with the following values can be used to fine tune the legends
of a plot.

{{inside | outside} | {lmargin | rmargin | tmargin | bmargin}
{at <position>}}
eft | right | center} {top | bottom | center}
ertical | horizontal} {Left | Right}

nojreverse} {{no}invert}

{
|
{1
{v
{{
{samplen <sample length>} {spacing <vertical spacings}
{width <width increments>}
{height <height increment>}
{{no}autotitle {columnheader}}
{{no}box { {linestyle | 1ls <line style>}
| {linetype | 1t <line types>}

{linewidth | lw <line widths>}}}

Legends are stacked according to “vertical‘ or “horizontal*. In the case of “vertical®, the legendskey occupy
as few columns as possible. That is, legends are aligned in a column until running out of vertical space at
which point a new column is started. In the case of ‘horizontal*, the legends occupy as few rows as possible.

By default the legends are placed in the upper right inside corner of the graph. The keywords ‘left’,
‘right’, “top‘, ‘bottom*, ‘center*, ‘inside‘, ‘outside, ‘Imargin‘, ‘rmargin‘, ‘tmargin‘, ‘bmargin‘(, ‘above’,
‘over, ‘below* and ‘under‘) may be used to automatically place the legends in other positions of the graph.
Also an ‘at <positionx>‘ may be given to indicate precisely where the plot should be placed. In this
case, the keywords ‘left’, ‘right, ‘top*, ‘bottom* and “center* serve an analogous purpose for alignment.

To understand positioning, the best concept is to think of a region, i.e., inside/outside, or one of the
margins. Along with the region, keywords ‘left/center/right* (I/c/r) and ‘top/center/bottom* (t/c/b) control
where within the particular region the legends should be placed.

When in ‘inside‘ mode, the keywords ‘left* (1), ‘right® (r), ‘top* (), ‘bottom* (b), and “center* (c) push the
legends out toward the plot boundary as illustrated:

t/1 t/c t/r
c/1 c c/r
b/1 b/c b/r
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When in ‘outside* mode, automatic placement is similar to the above illustration, but with respect to the
view, rather than the graph boundary. That is, a border is moved inward to make room for the key outside of
the plotting area, although this may interfere with other labels and may cause an error on some devices. The
particular plot border that is moved depends upon the position described above and the stacking direction.
For options centered in one of the dimensions, there is no ambiguity about which border to move. For the
corners, when the stack direction is ‘vertical®, the left or right border is moved inward appropriately. When
the stack direction is ‘horizontal®, the top or bottom border is moved inward appropriately.

The margin syntax allows automatic placement of legends regardless 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 illustrated positions may contain the legends:

l1/tm c¢/tm r/tm

t/1lm t/rm
c/1lm c/rm
b/1lm b/rm

1/bm c¢/bm r/bm

Keywords “above‘ and ‘over* are synonymous with ‘tmargin‘. For version compatibility, ‘above* or ‘over*
without an additional I/c/r or stack direction keyword uses ‘center® and ‘horizontal*. Keywords ‘below* and
‘under* are synonymous with ‘bmargin‘. For compatibility, ‘below* or *under® without an additional I/c/r
or stack direction keyword uses ‘center’ and ‘horizontal‘. A further compatibility issue is that ‘outside*
appearing without an additional t/b/c or stack direction 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 can be preceded by one of
five keywords (“first*, ‘second’, ‘graph*, ‘screen‘, ‘character) which selects the coordinate system in which
the position of the first sample line is specified. See ‘coordinates‘ for more details. The effect of ‘left",
‘right*, ‘top‘, ‘bottom*, and “‘center* when <positions is given is to align the legends as though it were
text positioned using the label command, i.e., ‘left* means left align with key to the right of jpositiong,, etc.

Justification of the labels within the key is controlled by ‘Left* or *‘Right* (default is ‘Right‘). The text
and sample can be reversed (‘reverse‘) and a box can be drawn around the legend (‘box {...}') ina
specified ‘linetype* and ‘linewidth‘. Note that not all terminal drivers support linewidth selection, though.

By default the first plot label is at the top of the legends and successive labels are entered below it. The
‘invert® option causes the first label to be placed at the bottom of the legends, with successive labels entered
above it. This option is useful to force the vertical ordering of 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 ‘samplen®. The sample length is computed as the sum
of the tic length and <sample lengths> times the character width. ‘samplen‘ also affects the positions
of point samples in the legends since these are drawn at the midpoint of the sample line, even if the sample
line itself is not drawn.
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The vertical spacing between lines is controlled by ‘spacing‘. The spacing is set equal to the product
of the pointsize, the vertical tic size, and <vertical spacings>. The program will guarantee that the
vertical spacing is no smaller than the character height.

The <width increment> isanumber of character widths to be added to or subtracted from the length
of the string. This is useful only when you are putting a box around the legends and you are using control
characters in the text. CPlot class simply counts the 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 subtracted from the
height of the key box. This is useful mainly when you are putting a box around the legends, otherwise it can
be used to adjust the vertical shift of automatically chosen legend position by <height increments>/2.

The defaults for legends are ‘on‘, ‘right‘, ‘top‘, “vertical‘, ‘Right‘, ‘noreverse‘, ‘noinvert‘, ‘samplen 4,
‘spacing 1.25°, and ‘nobox‘. The default <1inetypes> is the same as that used for the plot borders.

The legends are drawn as a sequence of lines, with one plot described on each line. On the right-hand
side (or the left-hand side, if ‘reverse* is selected) of each line is a representation that attempts to mimic the
way the curve is plotted. On the other side of each line is the text description (the line title), obtained from
the member function CPlot::legend(). The lines are vertically arranged so that an imaginary straight line
divides the left- and right-hand sides of the key. It is the coordinates of the top of this line that are specified
in the argument of option or member function CPlot::legendL ocation(). For a 2D plot, only the x and
y coordinates are used to specify the line position. For a 3D plot, X, y and z are all used as a 3-d location
mapped using the same mapping as the graph itself to form the required 2-d screen position of the imaginary
line.

When using the TeX or PostScript drivers, or similar drivers where formatting information is embedded
in the string, CPlot class is unable to calculate correctly the width of the string for the legend positioning. If
the legends are to be positioned at the left, it may be convenient to use the combination ‘left Left reverse®.
The box and gap in the grid will be the width of the literal string.

For a 3D countour, the contour labels will be listed in the legends.

Examples:
This places the legends at coordinates 2,3.5,2 in the default (first) 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, left-justifies the text, and draws a box around it in
linetype 3:

plot.legendOption("left bottom Left box 3");

Examples
See three examples on pages[153} [154} and [I55| for CPlot:plotType().
See Also

CPlot::legend(), CPlot::legendL ocation().
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CPlot::line

Synopsis
#include <chplot.h>
int line(double x1, doubleyl, double z1, double x2, double y2, double 22);

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.

yl They coordinate of the first endpoint of the line.

Z1 The z coordinate of the first endpoint of the line. This parameter is ignored 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.

22 The z coordinate of the second endpoint of the line. This parameter is ignored for 2D plots.

Description

This function adds a line to a plot. It is a convenience function for creation of geometric primitives. A line
added with this function is counted as a data set for later calls to CPlot::legend() and CPlot::plotType().
For 2D rectangular and 3D cartesian plots, (X1, y1, z1) and (x2, y2, 22) are the coordinates of the endpoints
of the line, specified in units of the X, y, and z axes. However, for 2D plots, z1 and 22 are ignored. For 2D
polar and 3D cylindrical plots, the endpoints are specified in polar coordinates where xis 8, yis r, and z is
unchanged. Again, for 2D plots, z1 and z2 are ignored. For 3D plots with spherical coordinates x is 8, y is ¢
and zisr.

Example 1

/* File: line.ch =/
#include <chplot.h>

int main() {
double x1 =1, y1 =1, x2 = 3, y2 = 4;
class CPlot plot;

plot.line(x1, vy1, 0, x2, y2, 0);
plot.sizeRatio(-1) ;
plot.axisRange (PLOT AXIS XY, 0, 5);
plot.plotting() ;
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Output

Example 2

/+ File: line 2.ch «/
#include <chplot.h>
#include <math.h>

int main() {
double thetal = 30, theta2 = 60, rl
class CPlot plot;

1]
=

r2

1]
w

plot.grid (PLOT ON) ;

plot.polarPlot (PLOT_ANGLE_ DEG) ;
plot.line(thetal, rl, 0, theta2, r2, 0);
plot.plotType (PLOT PLOTTYPE LINES, O0);
plot.lineType (0, 1, 3);
plot.sizeRatio(-1) ;
plot.axisRange (PLOT AXIS XY, -1, 4);
plot.plotting() ;

Output
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See Also

CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(),
CPlot::data3DSurface(), CPlot::circle(), CPlot::outputType(), CPlot::plotType(), CPlot::point(),
CPlot::polygon(), CPlot::rectangle().

CPlot::lineType

Synopsis
#include <chplot.h>
void lineType(int num, int line_type, int line_width], ... /* [char line_color] */);

Syntax
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, steps, etc.

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. Use the same value for different curves
so that each curve with the same style, and same color by default.

line.width A scaling factor for the line width. The line width is line_width multiplied by the default width.
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line_color color for the line.

Description
Set the desired line type, width, and color for a previously added data set.

Numbering of the data sets starts with zero. The line style and/or marker type for the plot are selected
automatically. The default line type, width, and color can be changed by this member function.

The line_type specifies an index for the line type used for drawing the line. The line type varies depending
on the terminal type used (see CPlot::outputType). Typically, changing the line type will change the color
of the line or make it dashed or dotted. All terminals support at least six different line types. By default, the
line type is 1. The line_width specifies the line width. The line width is line_width multiplied by the default
width. Typically the default width is one pixel.

An optional fourth argument can specify the color of a line by a color name or RGB value, such as
"blue" or "#0000££" for color blue. The default line type, width, and color can be changed by the
function call

plot.lineType (num, linetype, linewidth, "blue");

The color of the line is specified as blue in this example. The valid 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
grayo0 #000000 = 0 0 O
greyo0 #000000 = 0 0 O
graylo0 #lalala = 26 26 26
greyl0 #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
gray5s0 #7£7£7£ = 127 127 127
greys0 #7€7€7f = 127 127 127
gray60 #999999 = 153 153 153
grey60 #999999 = 153 153 153
gray70 #b3b3b3 = 179 179 179
grey70 #b3b3b3 = 179 179 179
gray80 #ccccce = 204 204 204
grey80 #ccccce = 204 204 204
gray90 #e5ebe5 = 229 229 229
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grey90 #e5e5e5 = 229 229 229
gray100 #Efffff = 255 255 255
greyl00 #EEffff = 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 #a9a9a9 = 169 169 169
dark-grey #a9a9%a9 = 169 169 169
red #££0000 = 255 0 0
light-red #£03232 = 240 50 50
dark-red #8b0000 = 139 0 0
yellow #f£f£ff00 = 255 255 0
light-yellow #ffffed0 = 255 255 224
dark-yellow #c8c800 = 200 200 0
green #00££00 = 0 255 0
light-green #90ee90 = 144 238 144
dark-green #006400 = 0 100 0
spring-green #OOff7f = 0 255 127
forest-green #228b22 = 34 139 34
sea-green #2e8b57 = 46 139 87
blue #0000ff = 0 0 255
light-blue #addB8e6 = 173 216 230
dark-blue #00008b = 0 0 139
midnight-blue #191970 = 25 25 112
navy #000080 = 0 0 128
medium-blue #0000cd = 0 0 205
royalblue #4169el = 65 105 225
skyblue #87ceeb = 135 206 235
cyan #HOOffff = 0 255 255
light-cyan #eOffff = 224 255 255
dark-cyan #008b8b = 0 139 139
magenta #£f00ff = 255 0 255
light-magenta #f055f0 = 240 85 240
dark-magenta #8b008b = 139 0 139
turquoise #40e0d0 = 64 224 208
light-turquoise #tafeeee = 175 238 238
dark-turquoise #00cedl = 0 206 209
pink #ffcOocb = 255 192 203
light-pink #ffb6cl = 255 182 193
dark-pink #££1493 = 255 20 147
coral #££7£50 = 255 127 80
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light-coral #£08080 = 240 128 128
orange-red #£f£f4500 = 255 69 0
salmon #fa8072 = 250 128 114
light-salmon #ffa07a = 255 160 122
dark-salmon #e9967a = 233 150 122
aquamarine #7fffd4 = 127 255 212
khaki #f0e68c = 240 230 140
dark-khaki #bdb76b = 189 183 107
goldenrod #daa520 = 218 165 32
light-goldenrod #eedd82 = 238 221 130
dark-goldenrod #b8860b = 184 134 11
gold #££d4700 = 255 215 0
beige #f5f5dc = 245 245 220
brown #a52a2a = 165 42 42
orange #ffa500 = 255 165 0
dark-orange #££8c00 = 255 140 0
violet #ee82ee = 238 130 238
dark-violet #9400d3 = 148 0 211
plum #dda0dd = 221 160 221
purple #a020f0 = 160 32 240
Example 1

/* File: lineType.cpp x/
#include <math.hs>
#include <chplot.h>

int main()
array double x[36], yI[36];
int line type = 1, line width = 4, datasetnum = 0;
CPlot plot;

lindata(-M PI, M PI, x);

y = sin(x) ;

plot.data2D(x, V) ;

plot.plotType (PLOT PLOTTYPE LINES, datasetnum) ;
plot.lineType (datasetnum, line type, line width, "red");
plot.legend("red line for sin(x)", datasetnum);

y = sin(x)+1;

plot.data2D(x, vy);

plot.plotType (PLOT PLOTTYPE LINES, ++datasetnum) ;
plot.lineType (datasetnum, line type, line width, "green");
plot.legend("green line for sin(x)+1", datasetnum) ;

y = sin(x)+2;

plot.data2D(x, vy);

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);
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plot.plotting() ;

}
Output

25 |

15

05 |

red line for sin(x)
green line for sin(x)+1
blue line for sin(x)+2

05 |

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

CPlot::margins

CPlot::margins

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

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.
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Description
By default, the plot margins are calculated automatically. They can be set manually with this function.

Specifying a negative value for a margin causes the default value to be used.

Example

Compare with the output for examples in CPlot::data2D() and CPlot::data2DCurve().

/* File: margins.ch */
#include <math.h>
#include <chplot.h>

int main()

int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);

y = sin(x+M PI/180);
plot.data2D(x, y);
plot.margins (15, 10, 5, 7);
plot.title("With margins") ;
plot.plotting() ;

Output
With margins
1r TN
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X
See Also

CPlot::border Offsets().

CPlot::origin

CPlot::origin

Synopsis
#include <chplot.h>
void origin(double x_orig, doubley_orig);
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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 They coordinate of the origin for the drawing of the plot.

Description

This function specifies the location of the origin for the drawing of the plot. This is the location of the bottom
left corner of the bounding box of the plot, not the location of the origin of the plot coordinate system. The
values x_org and y_org are specified as numbers between 0 and 1, where (0,0) is the bottom left of the plot
area (the plot window) and (1,1) is the top right. This function is used internally by method CPlot::subplot()
in conjunction with method CPlot::size().

See Also
CPlot::getSubplot(), CPlot::size(), CPlot::subplot().

CPlot::outputType

Synopsis
#include <chplot.h>
void outputType(int outputtype, ... /* [string_t terminal, string_t filename] */);

Syntax

output Type(outputtype)
outputType(PLOT _OUTPUTTYPE_DISPLAY)

outputType(PLOT _OUTPUTTYPE_STREAM, terminal)
outputType(PLOT _OUTPUTTYPE_FILE, terminal, filename)

Purpose
Set the output type for a plot.

Return Value
None.

Parameters
outputtype This can have any of the following values:
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PLOT_OUTPUTTYPE_DISPLAY Display the plot on the screen. The plot is displayed in its own
separate window. A plot window can be closed by pressing the ‘q’ key in the X-Windows
system.

PLOT_OUTPUTTYPE_STREAM Output the plot as a standard output stream. This output type is
useful for CGI (Common Gateway Interface) when a Ch program is used as CGI script in a Web
server.

PLOT_OUTPUTTYPE_FILE Output the plot to a file in one of a variety of formats. If this output
option is selected two additional arguments are necessary: the terminal type and filename.

terminal Supported terminal types when gnuplot is used as a plotting engine are as follow:

Terminal Description

aifm Adobe Illustrator 3.0.

corel EPS format for CoreIDRAW.

dxf AutoCAD DXF.

dxy800a Roland DXY800A plotter.

eepic Extended IATEXpicture.

emtex IATEXpicture with emTeX specials.
epson-180dpi Epson LQ-style 24-pin printer with 180dpi.
epson-60dpi Epson LQ-style 24-pin printers with 60dpi.
epson-1x800 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.

hpdj Hewlett Packard DeskJet 500.

hpgl HPGL output.

hpljii HP LaserJet I1.

hppj HP PaintJet and HP3630 printers.

latex IATEXpicture.

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 I11.

pbm Portable BitMap.

png Portable Network Graphics.
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postscript Postscript.

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

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

tgif TGIF X-Window drawing format.
tpic IATEXpicture with tpic specials.

aifm Output an Adobe Illustrator 3.0 file. The format for the terminal string is:

"aifm [colormode] [\"fontname\"] [fontsize]"

colormode can be color or monochrome.
fontname is the name of a valid PostScript font.
fontsize is the size of the font in points.

Defaults are monochrome, "Helvetica" and 14pt.

Example: plot.outputType (PLOT_OUTPUTTYPE_FILE, "aifm color", "plot.aif");

corel Output EPS format for CoreIDRAW.

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "corel", "plot.eps");

dxf Output AutoCAD DXF file.

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "dxf", "plot.dxf");

dxy800a Output file for Roland DXY800A plotter.

Example: plot . outputType (PLOT_OUTPUTTYPE_FILE, "dxy800a", "plot.dxy") ;

eepic Output extended IATEXpicture.

Example: plot .outputType (PLOT_OUTPUTTYPE FILE, "eepic", "plot.tex");

emtex Output IATEXpicture with emTeX specials.
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Example: plot.outputType (PLOT_OUTPUTTYPE FILE, "emtex", "plot.tex");

epson-180dpi Epson LQ-style 24-pin printers with 180dpi.

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "epson-180dpi", "plot");

epson-60dpi Epson LQ-style 24-pin printers with 60dpi.

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "epson-60dpi", "plot");

epson-1x800 Epson LX-800, Star NL-10 and NX-100.

Example: plot .outputType (PLOT_OUTPUTTYPE FILE, "epson-1x800", "plot");

excl Talaris printers such as EXCL Laser printer and 1590.

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "excl", "plot");

fig Xfig 3.1 file. The format for the terminal string is:

"fig [colormode] [size] [pointsmax num points] [orientation]
[units] [fontsize fntsize] [size xsize ysize] [thickness width]

[depth layer]"

colormode can be monochrome or color

sizecanbe small orbig

num_points is the maximum number of points per polyline.
orientation can be landscape Or portrait. units can be metric or inches.
fontsize is the size of the text font in points. Must be preceded by the fontsize keyword.
xsize and ysize set the size of the drawing area. Must be preceded by the size keyword.
width is the line thickness. Must be preceded by the thickness keyword.

layer is the line depth. Must be preceded by the depth keyword.

Default values are: monochrome small pointsmax 1000 landscape inches
fontsize 10 thickness 1 depth 10.
Example: plot.outputType (PLOT_OUTPUTTYPE FILE, "fig color big",

"plot.fig") ;

gif GIF file format. The format for the terminal string is:
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"gif [transparent] [interlace] [font_size] [size x,V]
[color0 colorl color2 ...]

Specifying the transparent keyword will generate a transparent GIF. By default, white is
the transparent color.

Specifying the interlace key word will generate an interlaced GIF.

font_size is small (6x12 pixels), medium (7x13 pixels), or large (8x16 pixels).

x and y are the image size in pixels. Must be preceded by the size keyword.

colors are specified in the format ”xrrggbb” where X is the character ”x” and “rrggbb” are the
RGB components of the color in hexadecimal. A maximum of 256 colors can be set. If the GIF
is transparent, the first color is used as the transparent color.

The default values are: small size 640,480

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "gif size 1024,768",
"plot.gif");

gpic Output for use with the Free Software Foundation gpic/groff p package. The format for the
terminal string is:

"gpiC [X] [y] n

where x and y are the location of the origin. Default is (0,0).

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "gpic 5 5", "plot.gpic");

hp2633a Hewlett Packard HP2623A.

Example: plot.outputType (PLOT_OUTPUTTYPE FILE, "hp2633a", "plot");

hp2648 Hewlett Packard HP2647 an HP2648.

Example: plot .outputType (PLOT_OUTPUTTYPE FILE, "hp2648", "plot");

hp500c Hewlett Packard DeskJet 500c. The format for the terminal string is:

"hp500c [resolution] [compression]™"

resolution canbe 75,100, 150, 0r 300 dpi.
compressioncanbe rleor tiff.
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Example: plot.outputType (PLOT_OUTPUTTYPE FILE, "hp500c 100 tiff",
"plot n ) ;

"hpdj: Hewlett Packard DeskJet 500. The format for the terminal string is:

"hp500c [resolution]"

resolution can be 75,100, 150, or 300 dpi. Default is 75.

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "hpdj 100", "plot");

hpgl Produces HPGL output for devices such as the HP7475A plotter. The format for the terminal
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_OUTPUTTYPE FILE, "hpgl 4", "plot");

hpljii HP LaserJet Il

Example: plot .outputType (PLOT_OUTPUTTYPE FILE, "hpljii", "plot");

item[hppj] HP PaintJet and HP3630 printers. The format for the terminal string is:

"hppj [font]™"

font can be FNT5X9, FNT9x17, or FNT13X25. Default is FNT9x17.

Example: plot .outputType (PLOT_OUTPUTTYPE FILE, "hppj FNT5X9", "plot");

latex Output a IATEXpicture. The format of the terminal string is:

"latex [font] [sizel"

where font can be courier or roman and size can be any point size. Default is roman
10pt.
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Example: plot.outputType (PLOT_OUTPUTTYPE FILE, "latex", "plot.tex");

mf Output file for the MetaFont program.

Example: plot.outputType (PLOT_OUTPUTTYPE FILE, "mf", "plot.mf");
mif Output Frame Maker MIF file format version 3.00. The format of the terminal string is:

"mif pentype curvetype"

pentype can be: colour of monochrome.

curvetype can be:

polyline curves drawn as continuous lines
vectors curves drawn as a collection of vectors

Example: plot.outputType (PLOT_OUTPUTTYPE FILE, "mif colour vectors",
"plot.mif") ;

nec-cp6 Generic 24-pin printer such as NEC CP6 and Epson LQ-800.
The format for the terminal string is:
"nec-cpé6a [optionl]
option can be monochrome, colour, or draft

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "nec-cpé6a draft", "plot");

okidata 9-pin OKIDATA 320/321 printers.

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "okidata", "plot");

pcl5 Hewlett Packard LaserJet Ill. This actually produces HPGL-2. The format of the terminal
string is:

"pcl5 [mode] [font] [fontsizel"

mode is landscape Of portrait.
font is stick, univers, Or cg_times.
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fontsize is the font size in points.
Example: plot.outputType (PLOT_OUTPUTTYPE FILE, "pclS5 landscape", "plot");
pbm Output a Portable BitMap. The format for the terminal string is:
"pbm [fontsize] [colormode]"

fontsize is small, medium, Or large.
colormode iS monochrome, gray, Of color

Example:
plot.outputType (PLOT_OUTPUTTYPE FILE, "pbm medium gray",
"plot.pbm") ;

png Portable Network Graphics format. The format of the terminal string is:
"ong [fontsize]"
fontsize canbe small, medium, Or large.

Default is small and monochrome with the output size of 640x480 pixel. Use member func-
tion CPlot::size() to change the size of the plot.

Example:
plot.outputType (PLOT_OUTPUTTYPE_FILE, "png", "plot.png");

postscript This produces a postscript file. The format for the terminal string is:
"postscript [mode] [colormode] [dash] [\"fontname\"] [fontsize]"

mode can be landscape, portrait, eps, or default
colormode can be color Or monochrome.

dash can be solid or dashed

fontname is the name of a valid PostScript font.
fontsize is the size of the font in points.

The default mode is landscape, monochrome, dashed, "Helvetica", 14pt.

Example: plot.outputType (PLOT_OUTPUTTYPE FILE, "postscript eps \"Times\"
11", "plot.eps");
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pslatex Output IATEXpicture with postscript specials.

Example: plot .outputType (PLOT_OUTPUTTYPE FILE, "pslatex", "plot.tex");

pstricks Output IATEXpicture with PSTricks macros.

Example: plot.outputType (PLOT_OUTPUTTYPE_FILE, "pstricks", "plot.tex");

starc Star Color Printer.

Example: plot.outputType (PLOT_OUTPUTTYPE_FILE, "starc", "plot");

tandy-60dpi Tandy DMP-130 series printers.

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "tandy-60dpi", "plot™");

texdraw Output IATEXtexdraw format.

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "texdraw", "plot.tex");

tgif Output TGIF X-Window drawing format.

Example: plot .outputType (PLOT_OUTPUTTYPE FILE, "tgif", "plot.tgif");

tpic Output IATEXpicture with tpic specials.

Example: plot .outputType (PLOT_OUTPUTTYPE_FILE, "tpic", "plot.tex");

filename The filename the plot is saved to. On machines that support popen () functions, the output can
also be piped to another program by placing the * | * character in front of the command name and using
it as the filename. For example, on Unix systems, setting terminal to “postscript” and filename
to “| 1p” could be used to send a plot directly to a postscript printer.

Description

This function is used to display a plot on the screen, save a plot to a file, or generate a plot to the stdout stream
in GIF format for use on the World Wide Web. By default, the output type is
PLOT_OUTPUTTYPE_DISPLAY.

Example 1
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/* File: outputType.ch */

/* a plot is created in postscript file plot.eps =*/

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

int main()
int numpoints = 36;
array double x[numpoints],
string_t title="Sine Wave",
xlabel="Degrees",
ylabel="Amplitude";
class CPlot plot;

lindata (0, 360, x);

y = sin(x+M PI/180);
plot.title(title);
plot.label (PLOT AXIS X, xlabel);
plot.label (PLOT_AXIS Y, ylabel);
plot.data2D(x, V) ;
plot.outputType (PLOT OUTPUTTYPE FILE,
plot.plotting() ;

}
Output

08 |

06

02 /

wl / \

y [numpoints] ;

// Define labels.

// Y-axis data.

"postscript eps color",

Sine Wave

CPlot::outputType

"plot.eps") ;

Amplitude
o

02+

06 }

08 |

I T I

Example 2

/+* File: outputType 2.ch %/

200 250 300 350
Degrees

/* In this example, the plot is saved as an xfig file first.
Next the xfig program is invoked. The plot can then be edited using xfig in Unix =*/

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

int main()
double x[20],
int 1i,5;
class CPlot plot;

y[301, z[600];

X) ;

y) i

lindata (

-3, 3,
lindata (-4,

4 I
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}

for(i=0; 1<20; i++) {
for (§=0; j<30; J++) {
z[30%i+j] = 3x(1-x[i])*(1-x[1i])+exp (- (x[1]*x[1i])-(y[JI1+1)*(y[3]1+1))
- 10%(x[1]1/5 - x[il*x[il*x[i]-pow(y[j],5))*xexp(-x[1]*x[1]-y[jl*y([j])
- 1/3xexp (- (x[11+1) » (x[11+1) -y [J1+y[31);
}
1

plot.data3D(x, y, z);
plot.outputType (PLOT OUTPUTTYPE FILE, "fig color", "../output/outputType 2.fig");
plot.plotting() ;

xfig ../output/outputType 2.fig&

Output

Example 3

To run this code as a CGI program in a Web server, place outputType.ch in your cgi-bin directory. If
you place outputType.ch in a different directory, change /cgi -bin to specify the correct location. In your
Web browser, open the html file.

#!/bin/ch

/* This flle is called outputType.ch, a plot is created in png format =/
#include <math.h>
#include <chplot.h>

int main()

int numpoints = 36;

array double x[numpoints], y[numpoints];

string t title="Sine Wave",
xlabel="Degrees",
ylabel="Amplitude";

class CPlot plot;

lindata (0, 360, X);

y = sin(x*M_PI/180);

setbuf (stdout, NULL) ;

printf ("Content-type: image/png\n\n") ;
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plot.title(title);

plot.label (PLOT_AXIS X, xlabel);

plot.label (PLOT_AXIS Y, ylabel);

plot.data2D(x, V) ;
plot.outputType (PLOT OUTPUTTYPE STREAM, "png color");
plot.plotting() ;

}
outputType.html

<! this file is called outputType.html >
<htmls>

<heads>

<title>

Example Plot

</title>

</head>

<img src="/cgi-bin/outputType.ch">

</html>

CPlot::plotType

CPlot::plotType

Synopsis
#include <chplot.h>
void plotType(int plot_type, int num, ... /* [char option] ] */);

Obsolete Synopsis

#include <chplot.h>

void plotType(int plot_type, int num, ... /* [ [int line_type, int line_width],
[int point_type, int point_size], [char option] ] */);

Syntax

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)
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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

plotType(PLOT _PLOTTYPE_LINES, num, line_type, line_width)
plotType(PLOT _PLOTTYPE_IMPUL SES, num, line_type, line_width)
plotType([PLOT _PLOTTY PE_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)

CPlot::plotType

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)
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_size)
pointType(nhum, point_type, point_size, point_color)

Purpose
Set the plot type for a data set.

Return Value
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None.

Parameters
plot_type The plot type. Valid values are:

PLOT_PLOTTYPE_LINES Data points are connected with a line. This is the default for 2D plots.
When this plot type used for 3D plot, the surface is meshed with wire frames.

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

PLOT_PLOTTYPE_STEPS Adjacent points are connected with two line segments, one from (x1,y1)
to (x2,y1), and a second from (x2,y1) to (x2,y2). This type is available only for 2D plots.

PLOT_PLOTTYPE_FSTEPS Adjacent points are connected with two line segments, one from (x1,y1)
to (x1,y2), and a second from (x1,y2) to (x2,y2). This type is available only for 2D plots.

PLOT_PLOTTYPE_HISTEPS This type is intended for plotting histograms. The point x1 is repre-
sented 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). 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
a line.

PLOT_PLOTTYPE_DOTS A small dot is displayed at each data point. The optional point_type
argument effects only the color of the dot.

PLOT_PLOTTYPE_SURFACES Data points are meshed as a smooth surface. This is the default
for 3D plots.

PLOT_PLOTTYPE_FILLEDCURVES The filledcurves plottype is only relevant to 2D plot-
ting. Three variants are possible. The first two variants require two columns of input data, and
may be further modified by the options listed below. The first variant, closed, treats the curve
itself as a closed polygon. This is the default. The second variant is to fill the area between
the curve and a given axis, a horizontal or vertical line, or a point. The third variant requires
three columns of input data: the x coordinate and two y coordinates corresponding to two curves
sampled at the same set of x coordinates; the area between the two curves is filled.

PLOT_PLOTTYPE_VECTORS For a 2D plot, this plot type draws a vector from (x,y) to (x+xdelta,
y+ydelta). Thus it requires four columns of data. It also draws a small arrowhead at the end of
the vector. A 3D plot of this plot type is similar, but requires six columns of data. It only works
for Cartesian 3D plot. The option for this plot type is the same as that for the arrow style
defined on page [11] for member function CPlot::arrow().

PLOT_PLOTTYPE_BOXES The boxes plot type is only relevant to 2-d plotting. It draws a box
centered about the given x coordinate from the x axis (not the graph border) to the given y
coordinate. The width of the box is obtained in one of three ways. If it is a data plot and the
data file has a third column, this will be used to set the width of the box. If not, if a width has
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been set using the member function CPlot::boxWidth(), this will be used. If neither of these is
available, the width of each box will be calculated automatically so that it touches the adjacent
boxes. The interior of the boxes is drawn based on the member function 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 the boxes PLOT_PLOTTYPE_BOXES and yerrorbars
PLOT_PLOTTYPE_YERRORBARS plot types. The boxwidth will come from the fourth
column if the y errors are in the form of "ydelta" and the boxwidth was not previously
set equal to -2.0 by the member function CPlot::boxWidth() or from the fifth column if the
y errors are in the form of "ylow yhigh". The special case CPlot::boxWidth(-2.0) is for
four-column data with y errors in the form "ylow yhigh". In this case the boxwidth will
be calculated so that each box touches the adjacent boxes. The width will also be calculated
in cases where three-column data are used. The box height is determined from the y error in
the same way as it is for the yerrorbars style—either from y-ydelta to y+ydelta or from ylow to
yhigh, depending on how many data columns are provided. The interior of the boxes is drawn
based on the specification by CPlot::boxFill().

PLOT_PLOTTYPE_BOXXYERRORBARS The boxxyerrorbars plot type is only relevant to
2-d data plotting. It is a combination of the boxes 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 they are for the xyerrorbars plot
type — either from xlow to xhigh and from ylow to yhigh, or from x-xdelta to x+xdelta and
from y-ydelta to y+ydelta , depending on how many data columns are provided. The interior of
the boxes is drawn based on the specification by CPlot::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 plots of statistical data. Five columns of data
are required; in order, these should be the x coordinate (most likely a date) and the opening,
low, high, and closing prices. The symbol is a rectangular box, centered horizontally at the x
coordinate and limited vertically by the opening and closing prices. A vertical line segment at
the x coordinate extends up from the top of the rectangle to the high price and another down to
the low. The vertical line will be unchanged if the low and high prices are interchanged.

The width of the rectangle can be controlled by the member function CPlot::boxWidth().

By default the vertical line segments have no crossbars at the top and bottom. If you want cross-
bars, which are typically used for box-and-whisker plots, then add the keyword whiskerbars
to the option parameter of the function. By default these whiskerbars extend the full horizon-
tal width of the candlestick, but you can modify this by specifying a fraction of the full width.

By default the rectangle is empty if (open > close), and filled with three vertical bars if (close
> open). If filled-boxes support is present, then the rectangle can be colored by the member
function CPlot::boxFill().
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Note: To place additional symbols, such as the median value, on a 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, O,

"linetype 1 linewidth 2 whiskerbars 0.5");
plot.dataFile("candlesticks.dat", "using 1:4:4:4:4");
plot.plotType (PLOT PLOTTYPE CANDLESTICKS, 1, "linetype -1 linewidth 2");

It assumed that the data in file candlesticks.dat contains the following entries

# X Min lstQuartile Median 3rdQuartile Max
1 1.5 2 2.4 4 6.
2 1.5 3 3.5 4 5.5
3 4.5 5 5.5 6 6.5

The plot will have crossbhars on the whiskers and crossbars are 50% of full width.

PLOT_PLOTTYPE_FINANCEBARS The financebars plot type is only relevant for 2-d data
plotting of financial data. Five columns of data are required; in order, these should be the x
coordinate (most likely a date) and the opening, low, high, and closing prices. The symbol is a
vertical line segment, located horizontally at the x coordinate and limited vertically by the high
and low prices. A horizontal tic on the left marks the opening price and one on the right marks
the closing price. The length of these tics may be changed by CPlot::bar Size(). The symbol
will be unchanged if the high and low prices are interchanged.

PLOT_PLOTTYPE_XERRORBARS The xerrorbars plot type is only relevant to 2D data plot-
ting. The xerrorbars 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 from (x-xdelta,y) to (x+xdelta,y), de-
pending on how many data columns are provided. A tic mark is placed at the ends of the error
bar (unless CPlot::bar Size() is called).

PLOT_PLOTTYPE_XYERRORBARS The xyerrorbars plot type is only relevant to 2D data
plotting. The xyerrorbars is like dots, except that horizontal and vertical error bars are
also drawn. At each point (x,y), lines are drawn from (x,y-ydelta) to (x,y+ydelta) and from (x-
xdelta,y) to (x+xdelta,y) or from (x,ylow) to (x,yhigh) and from (xlow,y) to (xhigh,y), depending
upon the number of data columns provided. A tic mark is placed at the ends of the error bar
(unless CPlot::bar Size() is called).
If data in a file are provided in an unsupported mixed form, the option using filter for
CPlot::dataFile() should be used to set up the appropriate form. For example, 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.dataSetNum());

PLOT_PLOTTYPE_YERRORBARS The yerrorbars (or errorbars) plot type is only rele-
vant to 2D data plotting. The yerrorbars is like points, except that a vertical error bar
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is also drawn. At each point (x,y), a line is drawn from (x,y-ydelta) to (x,y+ydelta) or from
(x,ylow) to (x,yhigh), depending on how many data columns are provided. A tic mark is placed
at the ends of the error bar (unless CPlot::bar Size&() is called).

PLOT_PLOTTYPE_XERRORLINES The xerrorlines plot type is only relevant to 2D data
plotting. The xerrorlines is like 1inespoints, except that a horizontal error line is also
drawn. At each point (X,y), a line is drawn from (xlow,y) to (xhigh,y) or from (x-xdelta,y) to
(x+xdelta,y), depending on how many data columns are provided. A tic mark is placed at the
ends of the error bar (unless CPlot::bar Size() is called).

PLOT_PLOTTYPE_XYERRORLINES The xyerrorlines plottype is only relevant to 2D data
plotting. The xyerrorlines is like 1inespoints, except that a horizontal and vertical er-
ror lines are also drawn. At each point (x,y), lines are drawn from (x,y-ydelta) to (x,y+ydelta)
and from (x-xdelta,y) to (x+xdelta,y) or from (x,ylow) to (x,yhigh) and from (xlow,y) to (xhigh,y),
depending upon the number of data columns provided. A tic mark is placed at the ends of the
error bar (unless CPlot::bar Size() is called).

If data in a file are provided in an unsupported mixed form, the option using filter for
CPlot::dataFile() should be used to set up the appropriate form. For example, 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.dataSetNum()) ;

PLOT_PLOTTYPE_YERRORLINES The yerrorlines (or errorlines) plot type is only
relevant to 2D data plotting. The yerrorlines is like 1inespoints, except that a vertical
error line is also drawn. At each point (X,y), a line is drawn from (x,y-ydelta) to (x,y+ydelta) or
from (x,ylow) to (x,yhigh), depending on how many data columns are provided. A tic mark is
placed at the ends of the error bar (unless CPlot::bar Size() is called).

num The data set to which the plot type applies.

line_type An integer index representing the line type for drawing. Use the same 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 is line_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 size is point_size multiplied by the

default size.

option An option string for a plot type to fine tune the plot.

1. The option for the plot type PLOT _PLOTTYPE_VECTORS:is the same as that for the arrow
style defined on page [11l for member function CPlot::arrow().

2. The option for the plot type PLOT_PLOTTYPE_CANDLESTICKS s as follows.
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{ {linetype | 1t <line types>}
{linewidth | 1w <line width}
{whiskerbars [fraction valuel]}

}

It specifies line type and line width. The whiskerbars extend the full horizontal width of the
candlestick. The optional fraction_value in the range [0, 1.0] specifies a fraction of the
full width of whiskerbars.

3. The option for the plot type PLOT_PLOTTYPE_FILLEDCURVES: s as follows.

{ [closed | {above | below} {x1 | x2 | yl | y2}I[=<a>] | xy=<x>,<y>]
{linetype | 1t <line type>}

}

The option 1inetype can be used to change the color for the filled area. For example,
plot.plotType (PLOT PLOTTYPE FILLEDCURVES, num, "yl=0 linetype 1");

The first two plot variants for PLOT _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 yl 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,yl axes (arc-like shape).

An example of filling the area between two input curves using three columns of data is as follows.

plot.dataFile("datafile", "using 1:2:3");
plot.plotType (PLOT PLOTTYPE FILLEDCURVES, plot.dataSetNum()) ;

The above and below in the form

above {x1|x2|yl|y2}=<vals>
below {x1|x2|yl|y2}=<vals>

limit the filled area to one side of the bounding line or curve.

If the values of <a>, <x>, <y> are out of the drawing boundary, then they are moved to the
graph boundary. Then the actually filled area in the case of option xy=<x>, <y> will depend
on the x-range and y-range.

Description
Set the desired plot type for a previously added data set. For 3D plots, only PLOT_PLOTTYPE_LINES,
PLOT_PLOTTYPE_IMPULSES, PLOT_PLOTTYPE_POINTS, and

PLOT_PLOTTYPE_LINESPOINT Sare valid. If other types are specified, PLOT_PLOTTYPE_POINTS
is used.

136



20:2D000O 3DOOOO <chplot.h> CPlot::plotType

Some 2D plot types need data with with more than two columns. If the data are in a file, the using
option of CPlot::dataFile() can be used to set up the correct columns for the plot type you want. In this
discussion, “column” will be used to refer to a column in a data file, an entry in the us ing list, or a column
in a two-dimensional array. The data for plotting in a two-dimensonal array can be added to an instance of
CPlot class by the member function CPlot::data().

For three columns data, only xerrorbars, yerrorbars, xerrorlines, yerrorlines,
boxes, boxerrorbars, and filledcurves are allowed. If other plot type is used, the type will
be changed to yerrorbars.

For four columns, only xerrorbars, yerrorbars, xyerrorbars, xerrorlines,
yerrorlines, xyerrorlines, boxxyerrorbars, and boxerrorbars are allowed. An il-
legal plot type will be changed to yerrorbars.

Five-column data allow only the boxerrorbars, financebars, and candlesticks plottypes.
An illegal style will be changed to boxerrorbars before plotting.

Six- and seven-column data only allow the xyerrorbars, xyerrorlines, and
boxxyerrorbars plot types. lllegal styles will be changed to xyerrorbars before plotting.

Numbering of the data sets starts with zero. New plot types replace previously specified types. The
line style and/or marker type for the plot are selected automatically, unless the appropriate combination
of line_type, line_width, point_type, and point_size are specified. The line_type is an optional argument
specifying an index for the line type used for drawing the line. The line type varies depending on the
terminal type used (see CPlot::outputType). Typically, changing the line type will change the color of
the line or make it dashed or dotted. All terminals support at least six different line types. By default,
the line type is 1. The line_width is an optional argument used to specify the line width. The line width
is line.width multiplied by the default width. Typically the default width is one pixel. point_type is an
optional argument used to change the appearance (color and/or marker type) of a point. It is specified with
an integer representing the index of the desired point type. All terminals support at least six different point
types. point_size is an optional argument used to change the size of the point. The point size is point_size
multiplied by the default size. If point_type and point_size are set to zero or a negative number, a default
value is used.

Portability
The line_width and point_size options is not supported by all terminal types.

For 3D plots on some systems with output type set to postscript (see CPlot::outputType()), data may
not be displayed for PLOT_PLOTTYPE_DOTS.

Example 1

This example shows some of the different point types for the default X-window and the postscript
terminal types (see CPlot::outputType). In this example the points have a point size of five times the
default. The appearance of points for different terminal types may be different.

/* File: plotType4.ch %/
#include <chplot.h>

int main()
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double x, vy;

string t text;

int datasetnum=0, point type = 1, point size = 5;
class CPlot plot;

plot.axisRange (PLOT_AXIS X, 0, 7);
plot.axisRange (PLOT_AXIS Y, 0, 5);
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() ;

Output
Output displayed in Window.

Paint Typas in Ch Plat
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Output
Output displayed in X-window.
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Output
Output as a postscript file.

Point Types in Ch Plot

R NI I
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Output
Output as a PNG file.
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Point Tupes in Ch Plot

=
1

Example 2

This example shows some of the different line types for the postscript terminal type

(see CPlot::outputType). The appearance of lines for different terminal types may be different.

/* File: plotType5.ch %/
#include <chplot.h>

int main()
double x, vy, xxI[2], yyl2];
string t text;
int line type = -1, line width = 2, datasetnum = 0;
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.title("Line Types in Ch Plot");
for (y = 3; y >= 1; y--) {
for (x = 1; x <= 4; x++) {
sprintf (text, "%d", line type);
lindata(x, x+.5, xX);
lindata(y, y. vy);
plot.data2D (xx, vvy);
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() ;

}

Output
Output displayed in Window.
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Ling Types in Ch Plat

ar
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Output
Output displayed in X-window.

Ch-Plot

Output
Output as a postscript file.
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Line Types in Ch Plot
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Output
Output as a PNG file.
Line Types in Ch Plot
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Example 3
This example shows some of the different point sizes for the postscript terminal type
(see CPlot::outputType). The appearance of points for different terminal types may be different.

/* File: plotType6.ch x/
#include <chplot.h>

int main()
double x, v;
string t text;
int datasetnum=0, point type = 7, point size = 1;
class CPlot plot;
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plot.axisRange (PLOT AXIS X, 0, 5);
plot.axisRange (PLOT AXIS Y, 0, 4);
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() ;

}

Output
point Sizes in Ch Plot
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Example 4

This example shows some of the different line sizes for the postscript terminal type
(see CPlot::outputType). The appearance of lines for different terminal types may be different.

/* File: plotType7.ch x/
#include <chplot.h>

int main() {
double x, vy, xx[2], vyyl[2];
string t text;
int line type = 1, line width = 1, datasetnum = 0;
class CPlot plot;

plot.axisRange (PLOT AXIS X, 0, 7);
plot.axisRange (PLOT AXIS Y, 0, 5);
plot.title("line Widths in Ch Plot");
for (y = 4; y >= 1; y--) {
for (x = 1; x <= 6; x++) {

sprintf (text, "%d", line width);

lindata(x, x+.5, Xx);

lindata(y, vy, YY)
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plot.data2D (xx, vVy);
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() ;

}

Output
line Widths in Ch Plot
5
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Example5

/* File: plotTypel.ch «*/
#include <chplot.h>
#include <math.h>

int main()
class CPlot subplot, =*spl;
array double x1[30], y1[30];
int line type = 1, line width = 1;
int point type = 7, point size = 1;

lindata(-M_PI, M PI, x1);

vyl = sin(x1);

subplot.subplot (3, 3);

spl = subplot.getSubplot(0,0);
spl->data2D(x1l, vy1);

spl->axisRange (PLOT_AXIS Y, -1, 1);
spl->ticsRange (PLOT_AXIS Y, 0.5, -1, 1);
spl->plotType (PLOT PLOTTYPE LINES, O0);
spl->label (PLOT_AXIS XY, NULL);
Spl—>tit1e("PLOT_PLOTTYPE_LINES");

spl = subplot.getSubplot(0,1);
spl->data2D(x1l, yl);

spl->axisRange (PLOT_AXIS Y, -1, 1);
spl->ticsRange (PLOT AXIS Y, 0.5, -1, 1);
spl->plotType (PLOT PLOTTYPE IMPULSES, 0);

144

CPlot::plotType



20:2D000O 3DOOOO <chplot.h> CPlot::plotType

spl->label (PLOT AXIS XY, NULL);
Spl—>tit1e(”PLOT_PLOTTYPE_IMPULSES");
spl = subplot.getSubplot(0,2);
spl->data2D(x1l, vy1);

spl->axisRange (PLOT_AXIS Y, -1, 1);
spl->ticsRange (PLOT_AXIS Y, 0.5, -1, 1);
spl->plotType (PLOT PLOTTYPE STEPS, 0);
spl->label (PLOT_AXIS XY, NULL);
Spl—>title("PLOT_PLOTTYPE_STEPS");

spl = subplot.getSubplot(1,0);
spl->data2D(x1l, yl);

spl->axisRange (PLOT_AXIS Y, -1, 1);
spl->ticsRange (PLOT_AXIS Y, 0.5, -1, 1);
spl->plotType (PLOT PLOTTYPE FSTEPS, 0);
spl->label (PLOT AXIS XY, NULL);
Spl—>title("PLOT_PLOTTYPE_FSTEPS");

spl = subplot.getSubplot(1l,1);
spl->data2D(x1l, y1l);

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(1l,2);
spl->data2D(x1l, y1l);

spl->axisRange (PLOT_AXIS Y, -1, 1);
spl->ticsRange (PLOT_AXIS Y, 0.5, -1, 1);
spl->plotType (PLOT PLOTTYPE LINESPOINTS, O0);
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->data2D(x1l, y1l);

spl->axisRange (PLOT_AXIS Y, -1, 1);
spl->ticsRange (PLOT_AXIS Y, 0.5, -1, 1);
spl->plotType (PLOT PLOTTYPE DOTS, 0);
spl->label (PLOT AXIS XY, NULL);
Spl—>tit1e(”PLOT_PLOTTYPE_DOTS");

spl = subplot.getSubplot(2,1);
spl->data2D(x1l, yl);

spl->axisRange (PLOT_AXIS Y, -1, 1);
spl->ticsRange (PLOT_AXIS Y, 0.5, -1, 1);
spl->plotType (PLOT PLOTTYPE HISTEPS, O0);
spl->label (PLOT AXIS XY, NULL) ;
Spl—>title(”PLOT_PLOTTYPE_HISTEPS");
subplot.plotting() ;

Output
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PLOT_PLOTTYPE_LINES

1 .
0.5
e [
-0.5 \
1 1 ‘
4 3 -2 -

1 .
0.5
] b
-0.5 Hwh
-1 1 ‘
4 -3 -2 -

Example 6

/+* File: plotType2.ch */
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 360,
numpts=10;

array double x0[numpoints],
array double x1 [numpoints],
array double x2 [numpts],
array double x3[numpoints],
line width

int line type=1,
class CPlot plot;

lindata (0, 360, x0);
y0 = sin(x0xM PI/180) ;
lindata (0, 90, x1);

vl = Sin(Xl*M_PI/lSO),
lindata (90, 180, x2);
y2 = sin(x2+M PI/180) ;
lindata (270,
y3 = sin(x3«M PI/180);
plot.data2D(x0, vyO0);
plot.data2D(x1, vy1);
plot.data2D(x2, y2);
plot.data2D (x3, vy3)

plot.plotType (PLOT PLOTTYPE LINES, 0);

PLOT_PLOTTYPE_IMPULSES

ol il

-0.5

4-3-2-1012 3 4

PLOT_PLOTTYPE_HISTEPS
1

// number of data points
// number of data points
v0 [numpoints] ;
y1 [numpoints] ;

y2 [numpts] ;

y3 [numpoints] ;
=5;

146

// line for
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PLOT_PLOTTYPE_STEPS
1

0 fq Fro
-0.5 IHLK
-1 | I

[ |
4-3-2-1012 3 4

PLOT_PLOTTYPE_LINESPOINTS
1

4-3-2-1012 3 4

// assign x0 with -10 <= x0 <= 360 linearly
// array y0 is sine of array xO0,
// assign x1 with 0 <= x1 <= 90 linearly
// array yl is sine of array x1,
// assign x2 with 90 <= x2 <= 180
// array y2 is sine of array x2,
360, x3); // assign x3 with 90 <= x3 <= 180
// array y3 is sine of array x3,

element-wise

element-wise
linearly
element-wise
linearly
element-wise

(x,v)
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}

plot.lineType (0, line type, line width) ;

plot.plotType (PLOT PLOTTYPE IMPULSES,
plot.plotType (PLOT PLOTTYPE IMPULSES,
plot.plotType (PLOT PLOTTYPE IMPULSES,
plot.plotting() ;

Output

1)
2)
3)

F // impulse plot for (
i // impulse plot for (
; // impulse plot for (

J

// get the plotting

05 |

0 50 100 150

Example 7

/% File: plotType3.ch x/
#include <chplot.h>
#include <math.h>

int main()

int line type = 1, line width = 1;
int point_type = 7, point_size = 1;
double x[16], yI[16], z[256];

double r;

int i, j;

class CPlot subplot, =*spl;

lindata(-10, 10, x);
lindata(-10, 10, vy);
for(i=0; i<16; i++) {
for(j=0; j<16; j++) {
r = sqgrt(x[i]l*x[1i]+y[jl*y[j])
z[16xi+j] = sin(r)/r;
}
}
subplot.subplot (2, 3) ;
spl = subplot.getSubplot(0,0);
spl->data3D(x, y, z);
spl->axisRange (PLOT_AXIS 7, -.4, 1.2)
spl->ticsRange (PLOT_AXIS Z, .4, -.4,
spl->axisRange (PLOT_AXIS XY, -10, 10)
spl->ticsRange (PLOT_AXIS XY, 5, -10,

spl->colorBox (PLOT OFF) ;

200 250 300 350

1.2);

10) ;
spl->plotType (PLOT_PLOTTYPE_ LINES, O0);
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spl->label (PLOT_AXIS_XYZ, NULL);
spl->title ("PLOT_PLOTTYPE LINES") ;

spl = subplot.getSubplot(0,1);
spl->data3D(x, y, z);

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->colorBox (PLOT OFF) ;
Spl—>label(PLOT_AXIS_XYZ, NULL) ;
Spl—>title("PLOT_PLOTTYPE_IMPULSES");

spl = subplot.getSubplot(0,2);
spl->data3D(x, vy, z);
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->data3D(x, vy, z);
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(1l,1);
spl->data3D(x, y, z);

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 SURFACES, 0);
spl->label (PLOT AXIS XYZ, NULL);
Spl—>title("PLOT_PLOTTYPE_SURFACES");
subplot.plotting() ;

Output
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PLOT_PLOTTYPE_LINES PLOT_PLOTTYPE_IMPULSES PLOT_PLOTTYPE_POINTS

PLOT_PLOTTYPE_LINESPOINTS PLOT_PLOTTYPE_SURFACES

Example 8
This example illustrates the plot type PLOT _PLOTTYPE_VECTORS. The arrow style is defined based on
the specification in CPlot::arrow() on page 11

/+ File: plotType v.ch x/
#include <chplot.h>

char xarrowstyle[] = {
"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"

bi

int main () {
class CPlot plot;
int i;
plot.label (PLOT AXIS X, "");
plOt .label (PLOT_AXIS_Y, ny ;

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) ;
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for (i=0; i<sizeof (arrowstyle)/sizeof (charx); i++) {
plot.arrow(-500,-100-10%i,0, 500,-100-10%1i,0,
}

plot.dataFile ("arrowstyle.dat",
plot.plotType (PLOT PLOTTYPE VECTORS,
plot.legend ("arrow style 0", 0);
plot.plotting() ;

"using 1:2:(0):3");
0, arrowstylel[0]);

arrowstyle[i]) ;

CPlot::plotType

}

The contents of datafilearrowstyle.dat in Example 8

1000

-1000 37 -41
-959 11 -49
-918 -16 -48
Output
‘ A ‘ arrow 0 —»
ol TT\\L\L V\L T .
N AN | T ‘ ‘ 0 \L
l{ T~ i{ T~ \Z T‘ ‘l
J¢;$ J&y\ l$¢~ \%
-100 | = g
D
o
- L
-150 B T 4
‘I .............................................................. |‘
-1000 500 0 500
Example9

This example illustrates the plot type PLOT _PLOTTYPE_CANDLESTICKS.

/+* File: plotType cs.ch x/
/+* File: plotTtype cs.ch to process data in candlesticks.dat */
#include <chplot.h>

int main()

{

class CPlot plot;

plot.
plot.
plot.
plot.
plot.
plot.
plot.
plot.
plot.
plot.

label (PLOT_AXIS_X,

IIII),.

label (PLOT_AXIS Y, "");

border (PLOT BORDER ALL, PLOT ON) ;

ticsMirror (PLOT_AXIS XY, PLOT ON) ;

title ("box-and-whisker plot adding median value as bar");

axisRange (PLOT AXIS X,
axisRange (PLOT AXIS Y,
dataFile ("candlesticks
plotType (PLOT PLOTTYPE
boxFill (0,

0,
0,

11);
10) ;

.dat",
. CANDLESTICKS,
PLOT BOXFILL EMPTY) ;

"using 1:3:2:6:5");
0, "linetype 1 linewidth 2 whiskerbars") ;
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}

plot.legend("'candlesticks.dat’ using 1:3:2:6:5", 0);
plot.dataFile("candlesticks.dat", "using 1:4:4:4:4");

CPlot::plotType

plot.plotType (PLOT PLOTTYPE CANDLESTICKS, 1, "linetype -1 linewidth 2");

plot.legend("’candlesticks.dat’ using 1:4:4:4:4", 1);
plot.boxWidth(0.2) ;

plot.plotting() ;

return 0;

The contents of data file candlesticks.dat in Example 9

Output
box-and-whisker plot adding median value as bar
10 T T - T . T
‘candlesticks.dat’ using 1:3:2:6:5 1
‘candlesticks.dat’ using 1:4:4:4:4 —3
8 - .
6 - -
4 H -
2 - .
0 1 1 1 1 1
0 2 4 6 8 10
Example 10

1.5

This example illustrates the plot type PLOT_PLOTTYPE_FINANCEBARS.

/+* File: plotType fb.ch x/
/+ File: plotType fb.ch to process data in finance.dat

*/

data and indicators in finance.dat

H H HF H H

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>

151



20:2D000O 3DOOOO <chplot.h> CPlot::plotType

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");

plotl->plotType (PLOT PLOTTYPE FINANCEBARS, 0);

plotl->axisRange (PLOT AXIS X, 50, 253);

plotl->axisRange (PLOT AXIS Y, 75, 105);

plotl->grid (PLOT_ ON) ;

plotl—>ticsPosition(PLOT_AXIS_X, 66, 87, 109, 130, 151, 174, 193, 215, 235);
plotl—>ticsPosition(PLOT_AXIS_Y, 105, 100, 95, 90, 85, 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(), "xly2");

plotl->text ("Courtesy of Bollinger Capital", PLOT TEXT CENTER, 83, 76.7, O0);
plotl->text ("www.BollingerBands.com", PLOT TEXT CENTER, 83, 75.7, O0);
plotl->size (1, 0.7); // 70% for the top plot
plotl-smargins(9, -1, -1, 0); // left margin is 9, bottom margin is O
plotl->origin(0, 0.3); // origin for Y is 0.3

plotl->text ("Acme Widgets", PLOT TEXT CENTER, 150, 102, 0);

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)") ;
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");
plot2—>ticsPOSition(PLOT_AXIS_X, 66, 87, 109, 130, 151, 174, 193, 215, 235);

/+ use the code below for X-label for C++ or Ch x/

/ *

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);
plot2->margins (9, -1, O,
subplot.plotting() ;

-1);
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return 0;

}

The contents of data file finance.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,

H O oH H H H

20-day moving average close,

# upper Bollinger Band, lower Bollinger Band

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 0 0 O
3/3/2003 78.6 79 77.12 77.33 6618300 0 -7430539 0 0 O

This data file is also used to plot stock prices in Example 14 below.
Output

Finance Bar
105

Acme Widgets
100 |

I

90 w

price

85 (|

80

Courta%/ of Bollinger Capital
.Bo

2500 lingerBands.com,

2000
1500
1000
500 H

|
66 87 109 130 151 174 193 215 235

volume (x10000)

Example 11
This example illustrates the plot type PLOT_PLOTTYPE_YERRORBARS.

/+ File: plotType eb.ch */
#include<chplot.h>

int main()
CPlot plot;

plot.title ("Errorbar type ");

plot.label (PLOT AXIS X, "Angle (deg)");
plot.label (PLOT AXIS Y, "Amplitude");
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plot.
plot.
plot.
plot.
plot.
plot.
plot.
plot.
plot.
plot.
plot.

}

border (PLOT BORDER ALL, PLOT ON) ;
ticsMirror (PLOT _AXIS XY, PLOT ON) ;
legendOption ("box") ;
dataFile ("big peak.dat") ;
plotType(PLOT_PLOTTYPE_YERRORBARS,
legend ("Rate", 0);
dataFile ("big peak.dat") ;

smooth (1, "csplines");

legend ("Average", 1);

barSize (1.0) ;

plotting() ;

0);

The contents of datafilebig peak.dat in Example 11

26
27
27

Output

.500000 0.753252 0.012953
.000000 0.877710 0.019712
.500000 0.996531 0.021018

1.05

Errorbar type

0.9 |

Amplitude
s

0.85

0.8 |

0.75 F

0.7 ! !

}{ Average

265 27 275

Example 12
This example illustrates the plot type PLOT_PLOTTYPE_FILLEDCURVES.

/% File:

filledcolors.ch */

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

#define

N 100

double func (double x) {
double vy;

y = 1;
return y;

28 28.5 29
Angle (deg)
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int main() {

CPlot plot;
double x0, xf;
int 1i;
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, "yl=0 linetype %d4d",
sprintf (legend, "option: %s", option) ;
plot.func2D (x0, xf, N, func);
plot.plotType (PLOT PLOTTYPE FILLEDCURVES,
plot.legend(legend, 1i);

plot.
plot
plot.
plot

Output

i+1;
i+2;
func2D (x0, xf, N, func);

legend("option: y1=0 linetype 2",

.plotting() ;

Filled colors

Example 13
This example illustrates the plot type PLOT_PLOTTYPE_FILLEDCURVES.

/x File:

filledcolors2.ch =/

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

#define

N 100

i);

.plotType (PLOT PLOTTYPE FILLEDCURVES,

9);
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9,

il

option) ;

"y1=0 linetype 2");

12

option: y1=0 linetype 0 m—
option: y1=0 linetype 1 m—
option: y1=0 linetype 2w
option: y1=0 linetype 3 m—
option: y1=0 linetype 4 m—
option: y1=0 linetype 5

option: y1=0 linetype 6

option: y1=0 linetype 7 mm—
option: y1=0 linetype 8 mm—
option: y1=0 linetype 2

CPlot::plotType
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double func(double x, void xparam) {
double offset;
double vy;

offset = *(doublex)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);

for (i=0; 1<9; i++) {

offset = 1i;
sprintf (option, "yl=%d linetype %d4d", i+1l, 1i);
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, 1i);
}
offset = 10;
plot.funcp2D(x0, xf, N, func, &offset);
plot.plotType (PLOT PLOTTYPE FILLEDCURVES, 9, "yl=11 linetype 2");
plot.legend ("10+x: option: yl=11 linetype 2", 9);
plot.plotting() ;

Output
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Filled colors

Example 14

0+x: option:y1=1 linetype 0 m—
1+x: option:y1=2 linetype 1
2+x: option:y1=3 linetype 2w
3+x: option:y1=4 linetype 3 mm—
4+x: option:y1=5 linetype 4 mm—
5+x: option:y1=6 linetype 5

6+x: option:y1=7 linetype 6

7+x: option:y1=8 linetype 7 mmm—m
8+x: option:y1=9 linetype 8 mmm—

10+x: option: y1=11 linetype 2 mmm=m

CPlot::plotType

This example illustrates the plot type PLOT_PLOTTYPE_FILLEDCURVES. This plot for stock prices

uses the same data file in Example 10.

/* File: stockprice.ch */

/* 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 linetype, linewidth;

plot.title("Stock price for company X (in semi-log scale)");

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,

plot.dataFile("finance.dat", "using 0:5");

linetype = 3;

linewidth = 2;

plot.plotType (PLOT _PLOTTYPE LINES, 1);
plot.lineType(1l, line type, line_ width);
plot.axisRange (PLOT AXIS X, 50, 253);
plot.axisRange (PLOT AXIS Y, 75, 105);

0,

7

"y1=0 linetype 2");

plot.scaleType (PLOT_AXIS Y, PLOT_SCALETYPE LOG) ;

plot.grid (PLOT_ON, "front linewidth 2");
plot.ticsPosition (PLOT_AXIS Y, 105, 100,

95,

90,

85, 80);

/% use the code below for X-label for C++ or Ch x/

/ %
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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);
*/
plot.ticsLabel (PLOT AXIS X, "Jun/03", 66, "Jul/03", 87,
"i0/03", 151, "11/03", 174, "12/03", 193,

/% use

/*

plot.
plot.
plot.
plot.
plot.

plot

plot.
plot.
plot.

*/

the code below for X-label for C++ or Ch =/

ticsLabel (PLOT_AXIS X,
ticsLabel (PLOT_AXIS X,
ticsLabel (PLOT_AXIS_X,
ticsLabel (PLOT_AXIS X,
ticsLabel (PLOT_AXIS X,
.ticsLabel (PLOT_AXIS_X,
ticsLabel (PLOT_AXIS X,
ticsLabel (PLOT_AXIS X,
ticsLabel (PLOT_AXIS_X,

plot.plotting() ;

Output

Example 15

"6/03"1
"7/03",
"g/03",
||9/03||’
"10/03",
"11/03",
"12/03",
"1/04",
n2/04n",

66) ;
87) ;
109) ;
130) ;
151) ;
174) ;
193) ;
215) ;
235) ;

Stock price for company X (in semi-log scale)

"Aug/O3" ,

111/04n’

215,

105 T

price

Jun/03

Aug/03  Sep/03

10/03 11/03  12/03

1/04

2/04

109,

CPlot::plotting

"Sep/03", 130,
"2/04", 235);

The example illustrates the plot type PLOT_PLOTTY PE_BOXES can be found on page 30l

See Also

CPlot::arrow(), CPlot::lineType(), CPlot::point Type().

CPlot::plotting
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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 the plot when this function is called. It shall be called
after all the desired plot options are set.

Example
See CPlot::data2D().

CPlot::point

Synopsis

#include <chplot.h>

int point(double x, doubley, double 2);
Purpose

Add a point to a 2D plot.

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

Parameters

X The x coordinate of the point.
y They coordinate of the point.
Z The z coordinate of the point.

Description

This function adds a point to a plot. It is a convenience function for creation of geometric primitives. A
point added with this function counts as a data set for later calls to CPlot::legend() and CPlot::plotType().
For 2D rectangular and 3D cartesian plots, X, y, and z are the coordinates of the point specified in units of
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the X, y and z axes. However, for 2D plots, z is ignored. For 2D polar and 3D cylindrical plots, the point is
specified in polar coordinates where xis 6, y is r, and z is unchanged. Again, for 2D plots, zis ignored. For
3D plots with spherical coordinates x is 8, y is ¢ and zis r. For 3D plots with points, hidden line removal

should be disabled (see CPlot::removeHiddenLineg()) after all data are added.
Example 1

/+ File: point.ch =/
#include <chplot.h>

int main()
double x = 3, y = 4;
class CPlot plot;

plot.axisRange (PLOT_AXIS_ XY, 2, 5); /* one point cannot do autorange =/
plot.point(x, y, 0);
plot.plotting() ;

}
Output

25 |

Example 2

/+* File: point 2.ch «/
#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, 0);

plot.plotType (PLOT PLOTTYPE POINTS, 0);
plot.pointType (0, point type, point size, point color) ;
plot.axisRange (PLOT AXIS XY, 0, 2);

plot.sizeRatio(-1) ;

plot.plotting() ;
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Output

15

0.5 |-

See Also

CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(),
CPlot::data3DSurface(), CPlot::circle(), CPlot::line(), CPlot::outputType(), CPlot::plotType(),
CPlot::polygon(), CPlot::rectangle().

CPlot::pointType

Synopsis
#include <chplot.h>
void pointType(int num, int point_type, int point_size], ... /* [char point_color] */);

Syntax
pointType(nhum, point_type, point_size)
pointType(num, point_type, point_size, point_color)

Purpose
Set the point type, size, and color for points, line-points, etc.

Return Value
None.

Parameters

num The data set to which the point type, size, and color apply.

point_type An integer index representing the desired point type.
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point_size A scaling factor for the size of the point used. The point size is point_size multiplied by the
default size.

point_color color for the point.

Description
Set the desired point type, size, and color for a previously added data set.

Numbering of the data sets starts with zero. The point style and/or marker type for the plot are selected
automatically. The default point tye, size, and color can be changed by this member function.

The point_type specifies an index for the point type used for drawing the point. The point type varies
depending on the terminal type used (see CPlot::outputType). The value point_type is used to change the
appearance (color and/or marker type) of a point. It is specified with an integer representing the index of the
desired point type. All terminals support at least six different point types. point_size is an optional argument
used to change the size of the point. The point size is point_size multiplied by the default size. If point_type
and point_size are set to zero or a negative number, a default value is used.

An optional fourth argument can specify the color of a point by a color name or RGB value, such as
"blue" or "#0000££f" for color blue. The default point type, size, and color can be changed by the
function call

plot.pointType (num, pointtype, pointsize, "blue");

The color of the point is specified as blue in this example. The valid 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
grayo0 #000000 = 0 0 O
grey0 #000000 = 0 0 O
graylo0 #lalala = 26 26 26
greyl0 #lalala = 26 26 26
gray20 #333333 = 51 51 51
grey20 #333333 = 51 51 51
gray30 #4d4d4d = 77 77 77
grey30 #4d4adad = 77 77 77
gray40 #666666 = 102 102 102
grey40 #666666 = 102 102 102
gray50 #7£7£7£ = 127 127 127
grey50 #7£7£7£ = 127 127 127
gray60 #999999 = 153 153 153
grey60 #999999 = 153 153 153
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gray70 #b3b3b3 = 179 179 179
grey70 #b3b3b3 = 179 179 179
grays8o #ccccce = 204 204 204
grey80 #ccccce = 204 204 204
gray90 #e5e5e5 = 229 229 229
grey90 #e5eb5e5 = 229 229 229
grayl00 #ffffff = 255 255 255
grey100 #Efffff = 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 #a9a9%a9 = 169 169 169
dark-grey #a9a9a9 = 169 169 169
red #££0000 = 255 0 0
light-red #£03232 = 240 50 50
dark-red #8b0000 = 139 0 0
yvellow #f££f00 = 255 255 0
light-yellow #ffffe0 = 255 255 224
dark-yellow #c8c800 = 200 200 0
green #00££f00 = 0 255 0
light-green #90ee90 = 144 238 144
dark-green #006400 = 0 100 0
spring-green #O00ff7f = 0 255 127
forest-green #228b22 = 34 139 34
sea-green #2e8b57 = 46 139 87
blue #0000£ff = 0 0 255
light-blue #addB8e6 = 173 216 230
dark-blue #00008b = 0 0 139
midnight-blue #191970 = 25 25 112
navy #000080 = 0 0 128
medium-blue #0000cd = 0 0 205
royalblue #4169el = 65 105 225
skyblue #87ceeb = 135 206 235
cyan #OO0ffff = 0 255 255
light-cyan #eOffff = 224 255 255
dark-cyan #008b8b = 0 139 139
magenta #E£00ff = 255 0 255
light-magenta #£f055f0 = 240 85 240
dark-magenta #8b008b = 139 0 139
turquoise #40e0d0 = 64 224 208
light-turquoise #afeeee = 175 238 238
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dark-turquoise #00cedl = 0 206 209
pink #ffcOcb = 255 192 203
light-pink #ffb6cl = 255 182 193
dark-pink #££1493 = 255 20 147
coral #f£f7£f50 = 255 127 80
light-coral #£08080 = 240 128 128
orange-red #££4500 = 255 69 0
salmon #fa8072 = 250 128 114
light-salmon #ffa07a = 255 160 122
dark-salmon #e9967a = 233 150 122
aguamarine #7fffd4 = 127 255 212
khaki #f0e68c = 240 230 140
dark-khaki #bdb76b = 189 183 107
goldenrod #daa520 = 218 165 32
light-goldenrod #eedd82 = 238 221 130
dark-goldenrod #b8860b = 184 134 11
gold #££d4700 = 255 215 0
beige #f5f5dc = 245 245 220
brown #a52a2a = 165 42 42
orange #ffa500 = 255 165 0
dark-orange #££8c00 = 255 140 0
violet #eeB82ee = 238 130 238
dark-violet #9400d3 = 148 0 211
plum #dda0dd = 221 160 221
purple #a020f0 = 160 32 240
Examples

See programs and their generated figures for CPlot::point() and CPlot::plotType().

See Also
CPlot::lineType(), CPlot::point().
CPlot::plotType().

CPlot::polarPlot

Synopsis
#include <chplot.h>
void polar Plot(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. The following 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 numbers, 8 and r, are required for each point. First
two arguments in member functions CPlot::data2D() and CPlot::data2DCurve() are the phase angle 6 and

magnitude r of points to be plotted.
Example 1
Compare with the example output in CPlot::border ().

/+ File: polarPlot.ch «/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 360;
array double theta[numpoints], r[numpoints];
class CPlot plot;

lindata (0, M_PI, theta);

r = sin(5xtheta); // Y-axis data.
plot.polarPlot (PLOT ANGLE RAD) ;
plot.data2D(theta, r);

plot.sizeRatio (1) ;

plot.plotting() ;

}
Output
1r P
08 | f
| \
.
04 B
T \ )
02| \ \\\ \\\ // /// B e
= ‘\"\1,;,,% \ \\\ / / ////// g
> 0 — e

02

A AN \
o N

165



20:2D0O0O0C 3DO0OO0O <chplot.h>

Example 2

/+* File: polarPlot 2.ch x/

#include
#include

<math.h>
<chplot.h>

int main()
int numpoints = 360;
array double theta[numpoints], r[numpoints];
class CPlot plot;

lindata (0, M_PI, theta);
sin(5xtheta) ;

r =

plot.
plot.
plot.
.grid (PLOT_ON) ;

plot

plot.

}
Output

See Also

// Y-axis data.

polarPlot (PLOT ANGLE RAD) ;

data2D (theta, r);
sizeRatio (1) ;

plotting() ;

CPlot::grid().

CPlot::polygon

CPlot;

Synopsis

:polygon

#include <chplot.h>
int polygon(double x[:], doubley]:], double Z], ... /* [int num] */);

Syntax

polygon(x, v, 2)
polygon(x, y, z, num)
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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 the polygon.
y An array containing the y coordinates of the vertices of the polygon.

Z An array containing the z coordinates of the vertices of the polygon.

num The number of elements of arrays x, y, and z

Description

This function adds a polygon to a plot.

CPlot::polygon

It is a convenience function for creation of geometric primi-

tives. A polygon added with this function is counted as a data set for later calls to CPlot::legend() and
CPlot::plotType(). For 2D rectangular plots and 3D cartesian plots, X, y, and z contain the polygon vertices
specified in units of the X, y, and z axes. However, for 2D plots, zis ignored. For 2D polar and 3D cylindrical
plots, the locations of the vertices are specified in polar coordinates where x is 6, y is r, and z is unchanged.
Again, for 2D plots, zis ignored. For 3D plots with spherical coordinates xis 8, y is ¢ and zis r. Each of the
points is connected to the next in a closed chain. The line type and width vary depending on the terminal
type used (see CPlot::outputType). Typically, changing the line type will change the color of the line or

make it dashed or dotted. All terminals support at least six different line types.

Example 1

/x File:
#include

polygon.ch =/
<chplot.h>

int main()

double x[5] = {3, 2, 1, 2, 3}, vI[5] = {2, 3, 2, 1, 2};

class CPlot plot;

plot

plot

}
Output

.polygon (x, y, NULL);
plot.
plot.
plot.
.plotting() ;

sizeRatio(-1) ;
axisRange (PLOT_AXIS XY, 0, 4);
text ("Ch", PLOT TEXT CENTER, 2, 2, 0);
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25 |

15 |

05 |

Example 2

/x File:

polygon 2.ch x/

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

int main() {
double thetal4] = {30, 60, 30, 30}, r[4] = {1, 3, 4, 1};
class CPlot plot;

plot
plot
plot
plot

plot

plot.
.plotting() ;

plot

}
Output

.grid (PLOT_ON) ;

.polarPlot (PLOT_ANGLE_DEG) ;
.polygon (theta, r, NULL);
.plotType (PLOT_PLOTTYPE_LINES , 0);
plot.
.sizeRatio(-1);

lineType (0, 3, 4);

axisRange (PLOT AXIS XY, 0, 5);

CPlot::polygon
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Example 3

/+ File: polygon 3.ch */
#include <chplot.h>

int main()
double x[7] = {0, 2, 2, 2, 0, 0, 0}, y[7] = {0, 0o, O, 3, 3, 3, 0},
z[7] = {0, 0, 4, 4, 4, 0, 0};
class CPlot plot;
int datasetnum, pointtype, pointsize;

plot.dimension (3) ;
plot.polygon(x, y, z);
plot.point (0, O,
plot.point (2
plot.point (
plot.point (
plot.point (
plot.point (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() ;

i

’ 7

0)
0)
2, , 4);
2, 3, 4);
0, 4)
0

’ 7

w w w o o

}
Output

See Also

CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(),
CPlot::data3DSurface(), CPlot::circle(), CPlot::ling(), CPlot::outputType(), CPlot::plotType(),
CPlot::point(), CPlot::rectangle().

CPlot::rectangle
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Synopsis

#include <chplot.h>

int rectangle(double x, doubley, double width, double height);
Purpose

Add a rectangle 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 They coordinate of the lower-left corner of the rectangle.
width The width of the rectangle.

height The height of the rectangle.

Description

CPlot::rectangle

This function adds a rectangle to a 2D plot. It is a convenience function for creation of geometric primi-
tives. A rectangle added with this function is counted as a data set for later calls to CPlot::legend() and
CPlot::plotType(). For rectangular plots, x and y are the coordinates of the lower-left corner of the rectan-
gle. For polar plots, the coordinates of the lower-left corner are given in polar coordinates where x is theta
and yis r. In both cases the width and height are the dimensions of the rectangle in rectangular coordinates.

Example 1

/* File: rectangle.ch «/
#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, yl, widthl, heightl);
plot.rectangle (x2, y2, width2, height2);
plot.sizeRatio(-1);
plot.axisRange (PLOT AXIS X, -3, 7);
plot.axisRange (PLOT AXIS Y, -4, 3);
plot.axis (PLOT AXIS XY, PLOT OFF);

plot.text ("large", PLOT TEXT CENTER, 4.5, -0.5, 0);

plot.text ("small", PLOT TEXT CENTER, 0, -1, 0);
plot.plotting() ;

}
Output
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1r small

large

Example 2

/+* File: rectangle 2.ch x/
#include <chplot.h>

int main()
double thetal = -60, rl = 4, wi
class CPlot plot;

plot.grid (PLOT ON) ;
plot.polarPlot (PLOT ANGLE DEG) ;

dthl = 3, heightl

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,
plot.axisRange (PLOT _AXIS Y, -5,

6);
2) ;

plot.axis (PLOT AXIS XY, PLOT OFF) ;
plot.border (PLOT_BORDER ALL, PLOT ON) ;

plot.plotting() ;

Output
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See Also

CPlot::data2D(), CPlot::data2DCurve(), CPlot::data3D(), CPlot::data3DCurve(),
CPlot::data3DSurface(), CPlot::circle(), CPlot::ling(), CPlot::outputType(), CPlot::plotType(),
CPlot::point(), CPlot::polygon().

CPlot::removeHiddenLine

Synopsis
#include <chplot.h>
void removeHiddenL ing(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 plots. This option is only valid for 3D plots with a
plot type set to PLOT_PLOTTYPE_LINESor PLOT_PLOTTYPE_LINESPOINT Swith surface display
enabled. By default hidden line removal is enabled. This function should be called after data set are added
to the plot. The PLOT_CONTOUR_SURFACE option for CPlot::contourMode() does not work when
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hidden line removal is enabled. CPlot::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 in CPlot::data3D(), CPlot::contourLabel(), and
CPlot::contour L evels().

/+ File: removeHiddenLine.ch */
#include <math.h>
#include <chplot.h>

int main()
double x[20], y[30], z[600];
int 1,3;
class CPlot plot;

lindata (-3, 3, x);
lindata (-4, 4, vy);
for(i=0; 1<20; i++) {
for (§=0; j<30; J++) {
z[30%1+3] = 3% (1-x[1i]) % (1-x[1])*exp (- (x[1]*x[1])-(y[j1+1)=*(y[j1+1))
- 10% (x[11/5 - x[il+x[il*x[i]l-pow(y[]j],5))*exp(-x[i]l+x[i]-y[j1+y[F])
- 1/3%exp (- (x[1]1+1) » (x[11+1) -y [§1*y[]]);

}

plot.data3D(x, vy, z);
plot.plotType (PLOT PLOTTYPE LINES, 0);
plot.removeHiddenLine (PLOT OFF) ;
plot.plotting() ;

Output

bobbdbonNn»o o

OGO ANONDSO®

Example 2

/+ File: removeHiddenLine 2.ch x/
#include <math.h>
#include <chplot.h>
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int main()
double x[30], y[30], z[900];
double r;
int i, j;
class CPlot plot;

lindata(-10, 10, x);

lindata(-10, 10, y);

for(i=0; 1<30; i++) {
for(j=0; 3<30; j++) {

r = sqrt(x[il+x[1]+y[]1*y[]]1);

z[30%x1i+j] = sin(r)/r;
}
}
plot.data3D(x, vy, z);

plot.removeHiddenLine (PLOT OFF) ;
plot.plotting() ;

}
Output

See Also

0.8
0.6
0.4
0.2

-0.2
-0.4

CPlot::scaleType

CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurface(), CPlot::contour M ode(),

CPlot::plotType(), CPlot::point(), CPlot::showM esh().

CPlot::scaleType

Synopsis
#include <chplot.h>

void scaleType(int axis, int scale_type, ... /* [double base] */);

Syntax
scaleType(axis, scale_type)
scaleType(axis, scale_type, base)
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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_AXISXY Select the x and y axes.
PLOT_AXIS XYZ Select the X, y, and z axes.

scale_type 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 logarithmic scale. By default, axes are in linear scale.
For a semilog scale in the x-coordinate, call the member function

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
Example

/% File: scaleType.ch x/
#include <math.h>
#include <chplot.h>

int main() {
int numpoints = 30;
array double x[numpoints], y[numpoints];
class CPlot plot;

logspace(x, -1, 2);

y = exp(x); // Y-axis data.
plot.scaleType (PLOT_AXIS_ XY, PLOT_SCALETYPE LOG) ;
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plot.ticsFormat (PLOT_AXIS XY, "%.2e");
plot.data2D(x, vy);
plot.plotting() ;

1
Output
1.00e+45
1.00e+40
1.00e+35
1.00e+30 |-
1.00e+25 |-
1.00e+20 [ ///
//
1.00e+15 [ /
1.00e+10 [ /
1.00e+05 |- -
1.00e+00 —_— L )
1.00e-01 1.00e+00 1.00e+01 1.00e+02
X
CPlot::showM esh
Synopsis
#include <chplot.h>
void showM esh(int flag);
Purpose

Display 3D data.

Return Value
None.

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 is disabled, data points or lines will not be drawn.

This option is useful with CPlot::contour Mode() to display contour lines without the display of a surface
grid.
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Example 1
Compare with the output for the example in CPlot::contour L abel().

/+ File: showMesh.ch =/
#include <math.h>
#include <chplot.h>

int main()
double x[20], y[30], z[600];
double levels[10];
int datasetnum =0, i, j;
class CPlot plot;

lindata (-6, 6, levels);

lindata (-3, 3, x);

lindata (-4, 4, vy);

for(i=0; 1<20; i++) {

for (§=0; j<30; j++) {

z[30%1+3] = 3% (l-x[1i])*(1-x[1])*exp (- (x[1]*x[1])-(y[j1+1)=*(y[j1+1))
- 10%x(x[1]/5 - x[1]*x[1]*x[i]-pow(y[j],5))*exp(-x[i]l*x[i]l-y[jl*yI[j])
- 1/3%exp (- (x[1]1+1) » (x[11+1) -y [§1*y[i]);

plot.data3D(x, vy, z);
plot.plotType (PLOT PLOTTYPE LINES, datasetnum) ;
plot.contourLabel (PLOT ON) ;

plot.showMesh (PLOT_OFF) ;

plot.contourMode (PLOT_CONTOUR_SURFACE) ;
plot.contourLevels (levels) ;

plot.colorBox (PLOT_OFF) ;

plot.plotting() ;

Output

6 ——
4.67
3.33

2
0.667

o bNoNnsO®

Example 2

/+* File: showMesh 2.ch x/
#include <math.h>
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#include <chplot.h>

int main()

double x[30], yI[30], z[900];
double r;
int datasetnum =0, i, j;

class CPlot plot;

lindata (-10, 10, x);
lindata(-10, 10, v);
for(i=0; 1<30; i++) {
for (§=0; j<30; j++) {
r = sqgro(x[i]l*x[1]+y[jl*y[]]
z[30%i+j] = sin(r)/xr;

)i

© oooo
Nohv PO ®

plot.data3D(x, vy, z);
plot.plotType (PLOT_PLOTTYPE LINES, datasetnum) ;
plot.contourLabel (PLOT ON) ;
plot.showMesh (PLOT_ OFF) ;
plot.contourMode (PLOT_CONTOUR_SURFACE) ;
plot.colorBox (PLOT_OFF) ;
plot.plotting() ;

}

Output

z
See Also

CPlot::data3D(), CPlot::data3DCurve(), CPlot
CPlot::plotType().

::.data3DSurface(), CPlot::contour M ode(),

CPlot::size

CPlot::size

Synopsis
#include <chplot.h>
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void size(double x_scale, doubley_scale);

Purpose
Scale the plot itself relative to the size of the output file or canvas.

Return Value
None.

Parameters
x_scale A positive multiplicative scaling factor in the range (0, 1) for the x direction.

y_scale A positive multiplicative scaling factor in the range (0, 1) for the y direction.

Description

This function can be used to scale a plot itself relative to the size of the output file or canvas. If the plot
is displayed on a screen, the plot is scaled relative to the size of its canvas. If the plot is saved to a file, or
output to the stdout stream, the size of the plot image is scaled relative to the output file. For a plot with
subplots, this function should be called before CPlot::subplot() is called.

Example

/% File: size.ch «*/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);
y = sin(xx*M_PI/180) ;
plot.data2D(x, V) ;
plot.size (.5, .5);
plot.plotting() ;

Output
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See Also

CPlot::size3D(), CPlot::sizeOutput(), and CPlot::sizeRatio().
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CPlot::size3D

Synopsis
#include <chplot.h>
void size3D(float scale, float z_scale);

Purpose
Scale a 3D plot.

Return Value
None.

Parameters
scale A positive multiplicative scaling factor that is applied to the entire plot.

z scale A positive multiplicative scaling factor that is applied to the z-axis only.

Description
This function can be used to scale a 3D plot to the desired size. By default, scale and z_scale are both 1.

Example
Compare with the output for examples in CPlot::data3D() and CPlot::data3DSur face().

/% File: size3D.ch x/
#include <math.h>
#include <chplot.h>

int main()
double x[20], y[30], z[600];
int i,5;
class CPlot plot;

lindata (-3, 3, x);
lindata (-4, 4, vy);
for(i=0; 1<20; i++) {
for (§=0; j<30; j++) {
z[30%i+j] = 3% (1-x[1])*(1-x[1])*exp (- (x[1]*x[1i])-(y[jI1+1)*(y[j]1+1))
- 10%x(x[1]/5 - x[1]*x[1]*x[i]-pow(y[j],5))*exp(-x[i]l*x[i]l-y[jl*yI[j])
- 1/3%exp (- (x[11+1) » (x[11+1) -y [§1*y[]1);
1
}
plot.data3D(x, y, z);
plot.size3D(0.5, 2);
plot.plotting() ;

}
Output
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See Also
CPlot::size().

CPlot::sizeOutput

Synopsis
#include <chplot.h>
void sizeOutput(int xpixels, int ypixels);

Purpose
Change the size of an output file.

Return Value
None.

Parameters
xpixels A positive integral number for the number of pixels in the x direction.

ypixels A positive integral number for the number of pixels in the y direction.

Description
This function can be used to change the default size (640x480) of an output image file for the plot.

Example
See Also
CPlot::size(), CPlot::size3D(), and CPlot::sizeRatio().

CPlot::sizeRatio
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Synopsis
#include <chplot.h>
void sizeRatio(float ratio);

Purpose
Change the aspect ratio for a plot.

Return Value
None.

Parameter
ratio The aspect ratio for the plot.

Description

The function sets the aspect ratio for the plot. The meaning of ratio changes depending on its value. For a
positive ratio, it is the ratio of the length of the y-axis to the length of the x-axis. So, if ratio is 2, the y-axis
will be twice as long as the x-axis. If ratio is zero, the default aspect ratio for the terminal type is used. If it
iS negative, ratio is the ratio of the y-axis units to the x-axis units. So, if ratio 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 terminals. To get a true ratio of 1, for example, some
adjustment may be necessary.

Example
Compare with output for example in plotxy().

/* File: sizeRatio.ch «/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 360;
array double t[numpoints], x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 2xM PI, t);

X = sin(2*t) ;

y = cos(3xt);

plot.data2D(x, Vy);

plot.title("Parametric contour (x, y) = [sin(2x), cos(3x)]");
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() ;

}
Output
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Parametric contour (X, y) = [sin(2x), cos(3x)]
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See Also
CPlot::size(), CPlot::size3D().

CPlot::smooth

Synopsis
#include <chplot.h>
void smooth(int num, char * option);

Syntax
smooth(num, option)

Purpose
Smooth a plotting curve by interpolation or approximation of data.

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 through your data points for a 2D plotting by
interpolation and approximation of data. However, sophisticated data processing may be performed by

preprocessing the data in your Ch program.
The argument opt ion of string type with the following values can be used to smooth the data points.
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{unique | frequency | csplines | acsplines | bezier | sbezier}

The unique and frequency plot the data after making them monotonic. Each of the other options
uses the data to determine the coefficients of a continuous curve between the end points of the data. This
curve is then plotted in the same manner as a function, that is, by finding its value at uniform intervals along
the abscissa and connecting these points with straight line segments (if a line style is chosen).

If the axis range is determined automatically, the ranges will be computed such that the plotted curve lies
within the borders of the graph.

If CPlot::axisRange() is called, and the smooth option is either acspline or cspline, the sampling
of the generated curve is done across the intersection of the x range covered by the input data and the fixed
abscissa range as defined by CPlot::axisRange() for x-axis.

If too few points are available to allow the selected option to be applied, an error message is produced.
The minimum number is one for unique and frequency four for acsplines, and three for the others.

"acsplines" The acsplines option approximates the data with a “natural smoothing spline”. After
the data are made monotonic in x a curve is piecewise constructed from segments of cubic polynomials
whose coefficients are found by the weighting the data points; the weights are taken from the third
column in the data file or data in the memory. If the data is from a data file, that default can be
modified by the third entry in the option using list for CPlot::dataFile() as shown below.

plot.dataFile("datafile", "using 1:2:(1.0)");
plot.smooth (plot.dataSetNum(), "acsplines");

bezier The bezier option approximates the data with a Bezier curve of degree n (the number of data
points) that connects the endpoints.

"csplines" The csplines option connects consecutive points by natural cubic splines after rendering
the data monotonic.

"sbezier" The sbezier option first renders the data monotonic and then applies the bezier algo-
rithm.

"unique" The unigue option makes the data monotonic in x; points with the same x-value are replaced
by a single point having the average y-value. The resulting points are then connected by straight line
segments.

"frequency" The frequency option makes the data monotonic in x; points with the same x-value
are replaced by a single point having the summed y-values. The resulting points are then connected
by straight line segments.

Example 1

/+ File: smooth.ch */
#include <math.h>
#include <chplot.h>
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int main()
int numpoints = 8;
array double x[numpoints],
class CPlot plot;

y [numpoints],

lindata (0, 360, x);
y = sin(xxM_PI/180) ;

y2 [numpoints] ;

y2 = sin(xxM PI/180);
plot.data2D(x, y);
plot.data2D(x, vy2);
plot.smooth (1, "csplines");
plot.legend("sin(x)", 0);
plot.legend ("smooth sin(x)", 1);
plot.plotting() ;
}
Output
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Example 2

CPlot::subplot

See an example on page [153 for CPlot: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);

Purpose
Create a group of subplots.

Return Value
This function returns 0 on success and -1 on failure.
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Parameters
row The number of rows in the subplot.

col The number of columns in the subplot.

Description

This function allocates memory for (row*col)-1 instances of the CPlot class to be used in a subplot. The
location of the drawing origin and the scale for each element of the subplot is set automatically. The first
element of the subplot (an instance of the CPlot class) is created normally by the user before this function is
called. The remaining elements of the subplot are created and stored internally when this function is called.
These elements are accessible through a pointer returned by the CPlot::getSubplot() function. Calling
CPlot::subplot() with row = col = 1 has no effect.

Example
See CPlot::getSubplot().

See Also
CPlot::origin(),CPlot::getSubplot(), CPlot::siz&().

CPlot::text

Synopsis
#include <chplot.h>
void text(string_t string, int just, double x, doubley, double 2);

Purpose
Add a text string to a plot.

Return Value
None.

Parameters

string The string to be added at location (x,y) for 2D plots or (x,y,z) for 3D plots. The location of the text is
in plot coordinates.

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.
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y The y position of the text.
Z The z position of the text. This argument is ignored for a 2D plot.
Description

This function can be used to add text to a plot at an arbitrary location.

Example
See CPlot::arrow(), CPlot::polygon(), and CPlot::rectangle().

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 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 Select the x and y axes.
PLOT_AXIS.XYZ Select the 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.

Description

Enable or disable the display of tics and numerical labels for an axis. 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 in CPlot::data2D() and CPlot::data2DCurve().
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/% File: tics.ch «*/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;

array double x[numpoints], y[numpoints];

class CPlot plot;

lindata (0, 360, x);
y = sin(x+M_PI/180) ;

plot.data2D(x, y);

plot
plot
plot

.border (PLOT BORDER ALL, PLOT_ON) ;
.tics (PLOT_AXIS XY, PLOT OFF) ;
.plotting() ;

CPlot::ticsDay

}
Output

\\\\ //
See Also

CPlot::ticsDirection(), CPlot::ticsFormat(), CPlot::ticsL abel(), CPlot::ticsL evel (), CPlot::ticsL ocation(),
and CPlot::ticsMirror ().

CPlot::ticsDay
Synopsis
#include <chplot.h>

void ticsDay(int axis);

Purpose
Set axis tic-marks to days of the week.

Return Value

188



20:2D0O0O0C 3DO0OO0O <chplot.h> CPlot::ticsDay

None.

Parameter
axis The axis parameter 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 Select the x and y axes.
PLOT_AXIS.XYZ Select the X, y, and z axes.
Description

Sets axis tic marks to days of the week (0=Sunday, 6=Saturday). Values greater than 6 are converted into
the value of modulo 7.

Example

/* File: ticsDay.ch %/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 14;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, numpoints-1, x);
Y = X.*X;

plot.ticsDay (PLOT_ON) ;
plot.data2D(x, V) ;
plot.plotting() ;

}
Output
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See Also
CPlot::ticsMonth(), CPlot::ticsL abel().

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 inward or outward direction from the axes. The default
is PLOT_TICS.IN.

Example
Compare with the output for examples in CPlot::data2D() and CPlot::data2DCurve().

/* File: ticsDirection.ch x/
#include <math.h>
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#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);

y = sin(x+M PI/180) ;
plot.ticsDirection (PLOT TICS_ OUT) ;
plot.data2D(x, vy);
plot.plotting() ;

Output
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See Also

CPlot::ticsDay(), CPlot::ticsL abel (), CPlot::ticsL ocation(), and CPlot::ticsM onth().

CPlot::ticsFor mat

Synopsis
#include <chplot.h>
void ticsFor mat(int axis, string_t format);

Purpose
Set the number format for tic labels.

Return Value
None.

Parameters
axis The axis to be modified. Valid values are:
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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 Select the X, y, and z axes.

format A C-style conversion specifier. Any conversion specifier suitable for double precision floats is ac-
ceptable, but other formats are available.

Description
This function allows for custom number formats for tic-mark labels. The default format is "%$g". 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, 6 digits are displayed after
the decimal point.
e or $E  Scientific notation for a floating point value. There is alwayse one digit to the left of
the decimal point. By default, 6 digits are displayed to the right of the decimal point.
$gor %G A floating point number. If the value requires an exponent less than -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 flag characters (-, +, #, etc.), minimum field width
specifications and precision specifiers for function fprintf(). See fprintf() for details.

Examples:
format number output
"0%f” 234.5678 | 234.567800
7%.2f” | 234.5678 234.57
"%e” 123.456 | 0.123456e+03
70%E” 123.456 | 0.123456E+03
”%5.0f” 125.0 125
"0o#5.0f” 125.0 125.
Example

Compare with the output for examples in CPlot::data2D() and CPlot::data2DCurve().

/+ File: ticsFormat.ch x/
#include <math.h>
#include <chplot.h>

int main()

int numpoints = 36;
array double x[numpoints], y[numpoints];
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class CPlot plot;

lindata (0, 360, x);

y = sin(xxM_PI/180) ;

plot.data2D(x, vy);

plot.ticsFormat (PLOT_AXIS_ X, "%.1f");
plot.plotting() ;

}
Output
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See Also
CPlot::ticsL abel(), fprintf().

)
400.0

CPlot::ticsL abel

CPlot::ticsL abdl

Synopsis
#include <chplot.h>
void ticsL abel(int axis, ... /* [ [string_t label, double position], ... ] */);

Syntax

ticsL abel(axis) /* does nothing */

ticsL abel(axis, label, position)

ticsL abel(axis, label, position, label 2, position2)
etc.

Purpose
Add tic-marks with arbitrary labels to an axis.

Return Value
None.
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Parameters
axis The axis which labels are added to. This parameter 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_AXISXY Select the x and y axes.
PLOT_AXIS.XYZ Select the 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 specification is followed by one or more pairs of
arguments. Each pair consists of a label string and a double precision floating point position. This function
disables numerical labels for the specified axis. This function can be called multiple times to set tic labels
for an axis.

Example
Compare with the output for examples in CPlot::data2D() and CPlot::data2DCurve().

/+ File: ticsLabel.ch =/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);

y = sin(xxM_PI/180) ;

plot.label (PLOT AXIS X, "date");

plot.label (PLOT_AXIS_Y, "value") ;

plot.data2D(x, V) ;

plot.plotType (PLOT PLOTTYPE IMPULSES, O0);

plot.axisRange (PLOT AXIS X, 0, 400);

plot.ticsLabel (PLOT AXIS X, "2/1", 0, "2/2", 50,
"2/3", 100, "2/4", 150, "2/5", 200, "2/6", 250,
"2/7", 300, "2/8", 350, "2/9", 400);

plot.ticsLabel (PLOT AXIS Y, "the bottom", -1, "the middle", O,
"the top", 1);

plot.plotting() ;

}
Output
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See Also
CPlot::ticsDirection(), CPlot::ticsFor mat(), CPlot::ticsL evel(), CPlot::ticsL ocation().

CPlot::ticsL evel

Synopsis
#include <chplot.h>
void ticsL evel(double level);

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-marks on the z axis as a multiple of the full z
range. This can be any non-negative number.

Description

This function specifies an offset between the xy plane and the start of z-axis tics-marks as a multiple of the
full z range. By default the value for level is 0.5, so the z offset is a half of the z axis range. To place the
xy-plane at the specified position pos on the z-axis, level shall equal (zmin-pos)/(zmax-zmin).
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Z

A

Zmax

zmin ___
offset

pos _Y_ -

level = (zmin - pos)/(zmax - zmin)
offset = level * (zmax - zmin)

Example
Compare with the output for examples in CPlot::data3D() and CPlot:.data3DSurface().

/* File: ticsLevel.ch =/
#include <math.h>
#include <chplot.h>

int main()
double x[20], yI[30], z[600];
int 1i,73;
class CPlot plot;

lindata (-3, 3, x);
lindata (-4, 4, vy);
for(i=0; 1<20; i++) {
for (§=0; j<30; j++) {
z[30%1i+3] = 3% (1-x[1i])* (1-x[1i])*exp (- (x[i]l*x[i])-(y[j1+1)*(y[j1+1))
- 10%(x[1]/5 - x[1]*x[1]*x[i]-pow(y[j],5))*exp(-x[i]l*x[i]l-y[jl*yI[3j])
- 1/3xexp (- (x[1]+1) *» (x[1]1+1) -y [J1*y[3]);

plot.data3D(x, vy, 2z);
plot.ticsLevel (.25);
plot.title("tics level
plot.plotting() ;
plot.ticsLevel (0) ;
plot.title("tics level = 0");
plot.plotting() ;

0.25");

Output
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CPlot::ticsL ocation

Synopsis
#include <chplot.n>
void ticsL ocation(int axis, string_t location)

Purpose
Specify the location of axis tic marks to be on the border or the axis.

Return Value
None.

Parameters
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axis The axis parameter 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 with "border" or on the axis itself with "axis". By
default, tic marks are on the border.

Description
Specify the location of axis tic marks to be on the plot border or the axis itself.

Example
Compare with the output for examples in CPlot::data2D() and CPlot::data2DCurve().

/* File: ticsLocation.ch =/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata(-M_PI, M PI, Xx);

y = sin(x);

plot.data2D(x, y);

plot.ticsLocation (PLOT_AXIS XY, "axis");

plot.border (PLOT BORDER BOTTOM|PLOT BORDER LEFT, PLOT 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 x/
plot.plotting() ;

}
Output
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See Also
CPlot::tics(), CPlot::ticsDirection(), CPlot::ticsFor mat(), CPlot::ticsL abel, CPlot::ticsL evel(),
CPlot::ticsL ocation, and CPlot::ticsMirror ().

CPlot::ticsMirror

Synopsis
#include <chplot.h>
void ticsMirror(int axis, int flag)

Purpose
Enable or disable the display of axis tics on the opposite axis.

Return Value
None.

Parameters
axis The axis which labels are added to. This parameter 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 Select the x and y axes.
PLOT_AXIS_XYZ Select the X, y, and z axes.
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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.

Description
Enable or disable the display of tics on the opposite (mirror) axis. By default, on 2D plots tics on the
opposite axis are not displayed. On 3D plots they are displayed

Example
Compare with output for example in CPlot::border ().

/+ File: ticsMirror.ch x/
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
class CPlot plot;

lindata (0, 360, x);

y = sin(x+M PI/180) ;

plot.data2D(x, V) ;

plot.border (PLOT_BORDER_ALL, PLOT_ON) ;
plot.ticsMirror (PLOT_AXIS XY, PLOT ON) ;
plot.plotting() ;

Output
1 T
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02 | \\ / i
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\
-0.6 \ / -
\
\
\ /
-0.8 4
1 ‘ ‘ ‘ ‘ . ‘ ‘
0 50 100 150 200 250 300 350 400
X
See Also

CPlot::tics(), CPlot::ticsDirection(), CPlot::ticsFormat(), CPlot::ticsLabel(), CPlot::ticsLevel(),
and CPlot::ticsL ocation().
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CPlot::ticsMonth

Synopsis
#include <chplot.h>
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_AXISXY Select the x and y axes.
PLOT_AXIS.XYZ Select the X, y, and z axes.

Description
Sets axis tic marks to months of the year (1=January, 12=December). Values greater than 12 are converted
into the value of modulo 12.

Example

/* File: ticsMonth.ch %/
#include <math.h>
#include <chplot.h>

int main()
array double x[12], yI[12];
string t title="Month tics", // Define labels.
xlabel="x",
ylabel="vy";
class CPlot plot;

lindata (0, 12, x);

Y = X.*X;

plot.ticsMonth (PLOT_AXIS X) ;
plot.title(title);
plot.label (PLOT AXIS X, xlabel);
plot.label (PLOT AXIS_ Y, ylabel);
plot.data2D(x, vy);
plot.plotting() ;
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Output
Month tics
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See Also

CPlot::ticsDay(), CPlot::ticsL abel().

CPlot::ticsPosition

Synopsis
#include <chplot.h>
void ticsPosition(int axis, double positionl], ... /* [double position2], ... ] */);

Syntax

ticsPosition(axis, position)
ticsPosition(axis, positionl, position2)
etc.

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 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.
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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.

position The position of the tic-mark on the axis.

Description

Add tic marks at the specified positions to an axis. The axis specification is followed by one or more position
values of double precision floating point numbers. This function disables numerical labels for the specified
axis. This function can be called multiple times to set tic positions for an axis. In this form, the tics do not
need to be listed in numerical order.

Examples
See an example on page [I53 using for CPlot:ticsPosition() for the x-axis for date.

See Also
CPlot::ticsDirection(), CPlot::ticsFormat(), CPlot::ticsL evel (), CPlot::ticsL abel(), CPlot::ticsL ocation(),
CPlot::ticsRange().

CPlot::ticsRange

Synopsis
#include <chplot.h>
void ticsRange(int axis, doubleincr, ... /* [double start], [double end] */);

Syntax
ticsRange(axis, incr) ticsRange(axis, incr, start)
ticsRange(axis, incr, start, end)

Purpose
Specify the range for a series of tics on an axis.

Return Value
None.

Parameters
axis The axis parameter 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.
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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.

incr The increment between tic marks. By default or when incr 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 explicitly specified with this function. Any previously
specified labeled tic-marks are overridden. The implicit start, incr, end form specifies that a series of
tics will be plotted on the axis between the values start and end with an increment of incr. If end is
not given, it is assumed to be infinity. The increment may be negative. If neither start nor end is given,
start is assumed to be negative infinity, end is assumed to be positive infinity, and the tics will be drawn
at integral multiples of incr. If the axis is logarithmic specified by the member function scaleType(), the
increment will be used as a multiplicative factor.

Example

See CPlot::axisRange().

See Also

CPlot::axisRange(), CPlot::ticsPosition(), CPlot::ticsL abel ().

CPlot::title

Synopsis
#include <chplot.h>
void title(string_t title);

Purpose
Set the plot title.

Return Value
None.

Parameters
titte The plot title.

Description
Add a title string to an existing plot variable. For no title, NULL can be specified. By default, no title is
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specified.

Example
Compare with the output for examples in CPlot::data2D() and CPlot::data2DCur ve().

/% File: title.ch =/
#include <math.h>
#include <chplot.hs>

int main()
int numpoints = 36;
array double x[numpoints], y[numpoints];
string t title="Sine Wave"; // Define labels.
class CPlot plot;

lindata (0, 360, x);
y = sin(xxM_PI/180) ;
plot.title(title);
plot.data2D(x, vy);
plot.plotting() ;

}
Output

Sine Wave
1 —
08 //// \\\\\\
0.6 |- / \
04 / \

02 / \

02+ \ /
0.4 \ /

-0.6 | \ /

See Also
CPlot::label(), CPlot::getL abel(), CPlot::getTitle().

205



20:2D0O0O0C 3DO0OO0O <chplot.h>

fplotxy

fplotxy

Synopsis
#include <chplot.h>
int fplotxy(double (*func)(double x), double x0, doublexf, ...
/* [int num, [string_t title, string_t xlabel, string_t ylabel], [class CPlot *pl]] */);

Syntax

fplotxy(func, x0, xf)

fplotxy(func, x0, xf, num)

fplotxy(func, x0, xf, num, title, xlabel, ylabel)
fplotxy(func, x0, xf, num, &plot)

fplotxy(func, X0, xf, num, title, xlabel, ylabel, &plot)

Purpose
Plot a 2D function of x in the range x0 < x < xf.

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

Parameters

func A pointer to a function that takes a doub1le as an argument and returns a double.
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 the CPlot class.

Description

Plot a 2D function of x in the range x0 < x < xf. The function to be plotted, func, is specified as a pointer
to a function that takes a double as an argument and returns a double. The arguments X0 and xf are the
end-points of the range to be plotted. The optional argument num specifies how many points in the range
are to be plotted. The number of points plotted are evenly spaced in the range. By default, 100 points are
plotted. The title, xlabel, and ylabel for the plot can also optionally be specified. A pointer to a plot structure
can also be passed to this function. If a non-NULL pointer is passed, it will be initialized with the function
parameters. The plot can then be displayed using the CPlot::plotting() member function. If a previously
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initialized plot variable is passed, it will be re-initialized with the function parameters. If no pointer or
a NULL pointer is passed, an internal CPlot variable will be used and the plot will be displayed without

calling the CPlot::plotting() member function.

Example

/+ File: fplotxy.ch */

// Demonstrates the usage of the fplotxy() function.
// Print out a sine wave with appropriate labels and grid range.

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

int main()
double x0 = 0, xf = 2;
int num = 200;

/% local function to be plotted x/
double func2 (double x)

}

fplotxy (func2,x0,xf,num) ;

return 1/ ((x-0.3)%(x-0.3)+0.01) + 1/((x-0.9)*(x-0.9)+0.04)

}
Output

100

80
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20 / \ e
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See Also

CPlot, fplotxyz(), plotxy(), plotxyf(), plotxyz(), plotxyzf().
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fplotxyz

Synopsis

#include <chplot.h>

int fplotxyz(double (*func)(double x, doubley), double x0, double xf, double y0, double yf, ...
[* [int x_num, int y_num, string_t title, string_t xlabel, string_t ylabel, string_t zZlabel],
[class CPlot *pl]]*/ );

Syntax

fplotxyz(func, x0, xf, yO, yf)

fplotxyz(func, x0, xf, y0, yf, x_.num, y_num)

fplotxyz(func, X0, xf, yO, yf, x_num, y_num, &plot)

fplotxyz(func, x0, xf, y0, yf, x_-num, y_num, title, xlabel, ylabel, Zlabel)
fplotxyz(func, x0, xf, y0, yf, x_.num, y_num, title, xlabel, ylabel, Zlabel, &plot)

Purpose
Plot a 3D function of x and y in the range X0 < x < xf and yO <y < vf.

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

Parameters

func A pointer to a function that takes two double arguments and returns a double.
X0 The lower bound of the x range to be plotted.

xf The upper bound of the x range to be plotted.

yO 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.

xlabel The x-axis label.

ylabel The y-axis label.

Zabel The z-axis label.

pl A pointer to an instance of the CPlot class.
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Description

Plot a 3D function of x and y in the range x0 < x < xf and yO < y < yf. The function to be plotted, func, is
specified as a pointer to a function that takes two double arguments and returns a double. x0 and xf are the
end-points of the x range to be plotted. yO and yf are the end-points of the y range to be plotted. The optional
arguments x_numand y_num specify how many points in the x and y ranges are to be plotted. The number of
points plotted are evenly spaced in the ranges. By default, x numand y_numare 25. The title, xlabel, ylabel,
and Zlabel for the plot can also optionally be specified. A pointer to a plot structure can also be passed to this
function. If a non-NULL pointer is passed, it will be initialized with the function parameters. The plot can
then be displayed using the CPlot::plotting() member function. If a previously initialized CPlot variable
is passed, it will be re-initialized with the function parameters. If no pointer or a NULL pointer is passed,
an internal CPlot variable will be used and the plot will be displayed without calling the CPlot::plotting()
member function. This function can only be used to plot 3D grid or scatter data, it cannot be used to plot
3D paths.

Example

/* File: fplotxyz.ch x/

// Demonstrates the usage of the fplotxyz() function.

// Print out a sine wave with appropriate labels and grid range.
#include <math.h>

#include <chplot.h>

int main()
string t title="fplotxyz ()", // Define labels.
xlabel="X-axis",
ylabel="Y-axis",
zlabel="Z-axis";
double x0 = -3, xf = 3, y0 = -4, yf = 4;
int x num = 20, y num = 50;

double func(double x, double y) { // function to be plotted
return 3* (1-x)* (1-x)*exp (- (x*xx) - (y+1)*(y+1) )
- 10%(X/5 - XxX*X - pow(y,5)) *xeXp (-X*X-y*y)
- 1/3%exp (- (x+1) * (x+1) - y*y);

}
fplotxyz (func, x0, xf, y0, yf, x num, y num, title, xlabel, ylabel, zlabel);

}
Output
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fplotxyz()

Z-axis

bSO ANONEO®
bbb onso®

See Also
CPlot, fplotxy(), plotxy(), plotxyf(), plotxyz(), plotxyzf().
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plotxy

Synopsis

#include <chplot.h>

int plotxy(double X[&], array double &y, ...

/* [int n] [string_t title, string_t xlabel, string_t ylabdl],
[class CPlot *pl] */);

Syntax

plotxy(x, y)

plotxy(x, v, title, xlabel, ylabel)

plotxy(x, v, title, xlabel, ylabel, &plot)
plotxy(x, y, n)

plotxy(x, v, n, title, xlabel, ylabel)
plotxy(x, y, n, title, xlabel, ylabel, &plot)

Purpose

Plot a 2D data set or initialize an instance of the CPlot 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 element is used for the x-axis of the plot.

y A m x n dimensional array containing m curves, each of which is plotted against x.

n An integer for the number of elements of array x.
title The title of the plot.

xlabel The x-axis label.

ylabel The y-axis label.

pl A pointer to an instance of the CPlot class.

Description

The arrays xand y can be of any supported data type of real numbers. Conversion of the data to doubletype is
performed internally. The optional argument nn for the number of elements for array x is for the compatibility
with SIGL C++ graphical library. The title, xlabel, and ylabel for the plot can also optionally be specified.
A pointer to a plot structure can also be passed to this function. If a non-NULL pointer is passed, it will be
initialized with the function parameters. The plot can then be displayed using the CPlot::plotting() member
function. If a previously initialized CPlot variable is passed, it will be re-initialized with the function
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parameters. If no pointer or a NULL pointer is passed, an internal CPlot variable will be used and the plot
will be displayed without calling the CPlot::plotting() member function.

The following code segment

class CPlot plot;
plotxy(x, y, "title", "xlabel", "ylabel", &plot);

is equivalent to

class CPlot plot;

plot.data2D(x, V) ;
plot.title("title");
plot.label (PLOT AXIS X, "xlabel");
plot.label (PLOT_AXISY, "ylabel");

The code segment

class CPlot plot;
plotxy(x, y, n, "title", "xlabel", "ylabel", &plot);

is equivalent to

class CPlot plot;
plot.data2DCurve(x, vy, n);
plot.title("title");
plot.label (PLOT AXIS X, "xlabel");
plot.label (PLOT AXISY, "ylabel");

Example 1
/+* File: plotxy 5.ch «/
#include <math.h>

#include <chplot.h>

int main() {
array double x[36];

lindata (0, 360, x);
plotxy(x, sin(x+M PI/180));

}
Output
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Example 2

/% File: plotxy.ch x/
/* File: plotxy.ch

Plot data in computational arrays using function plotxu()

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

int main()
int n = 37;

array double x[n],

lindata (0, 360, x,
y = sin(x+«M_PI/180);
plotxy(x, y, n, "function sin(x)",

return 0;

}
Output

0.8
0.6
0.4

0.2

ylabel
o

-0.2
-0.4
-0.6

-0.8

Example 3

/%
/%

/%
/*

200 250

number of points for the plot */
arrays with data for plotting */

fill array x with n points from 0 to 360 =/
with x in radian */
"x (degree)",

Ch plot

"sin (X) n) ;

200 250
xlabel
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/+* File: plotxy 2.ch */
#include <math.h>
#include <chplot.h>

int main()
int numpoints = 36;

array double x[numpoints], yI[2] [numpoints];

int 1i;
class CPlot plot;

lindata (0, 360, x);
for (i=0; i<numpoints; i++) {

y[0] [1] = sin(x[i]+M PI/180)

400

y[11[i] = cos(x[i]1+M_PI/180)
}
plotxy(x, y, NULL, "xlabel", "ylabel", &plot);
plot.legend ("sine wave", 0);
plot.legend ("cosine wave", 1);
plot.plotting() ;
}
Output
r - sine wave
cosine wave
08 | ///
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xlabel
Example 4

/+* File: plotxy 4.ch */
#include <math.h>
#include <float.h>
#include <chplot.h>

int main()
int numpoints = 100;

array double x[numpoints], y[numpoints];

lindata(-10, 10, x);
X
y = sin(2*x)./x;

plotxy(x, vy, "y=sin(x)/x", "x",

uyn) ;
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Output
y=sin(x)/x
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Example5

Compare with the output in the example in CPlot::sizeRatio().

/+ File: plotxy 3.ch «/
#include <math.h>
#include <chplot.h>

int main() {
int numpoints = 360;

array double t[numpoints], x[numpoints], y[numpoints];

lindata (0, 2%M_PI, t);
X = sin(2+t) ;

y = cos(3x*t);
plotxy(x, vy,

}
Output

0.8
0.6

0.4 -\

"

"Parametric contour (x, y) =

[sin(2x), cos(3x)]", "x",

Parametric contour (X, y) = [sin(2x), cos(3x)]
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See Also
CPlot, CPlot::data2D(), CPlot::data2DCurve(), fplotxy(), fplotxyz(), plotxyf(), plotxyz(), plotxyzf().

216



20:2D0O0O0C 3DO0OO0O <chplot.h> plotxyf

plotxyf

Synopsis
#include <chplot.h>
int plotxyf(string_t file, ... /* [string_t title, string_t xlabel, string_t ylabdl], [class CPlot *pl] */);

Syntax

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 the CPlot 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 the CPlot class.

Description

Plot 2D data from a file or initialize a CPlot variable. The data file should be formatted with each data
point on a separate line. 2D data are specified by two values per point. The title, xlabel, and ylabel, for
the plot can also optionally be specified. A pointer to a plot structure can also be passed to this function.
If a non-NULL pointer is passed, it will be initialized with the function parameters. The plot can then be
displayed using the CPlot::plotting member function. If a previously initialized CPlot variable is passed,
it will be re-initialized with the function parameters. If no pointer or a NULL pointer is passed, an internal
CPlot variable will be used and the plot will be displayed without calling the CPlot::plotting() member
function. An empty line in the data file causes a break in the plot. Multiple curves can be plotted in this
manner, however, the plot style will be the same for all curves.

The following code segment

class CPlot plot;
plotxyf ("datafile", "title", "xlabel", "ylabel", &plot);
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is equivalent to

class CPlot plot;
plot.dataFile("datafile") ;
plot.title("title");

plot.label (PLOTAXIS X, "xlabel");
plot.label (PLOT AXISY, "ylabel");

Example

/* File: plotxyf.ch %/

// Demonstrates the usage of the plotxyf () function.
#include <stdio.hs>

#include <chplot.hs>

#include <math.hs>

int main()
string t title="Sine Wave", //Define
xlabel="Degrees",
ylabel="Amplitude (Inches)";
string t file;

file = tmpnam (NULL) ; //Create temporary file.
int 1i;

FILE =*out;

out=fopen (file,"w"); //Write data to file.

for(i=0;1i<=359;i++) fprintf (out,"%i %$f \n",i,sin(ixM PI/180));

fclose (out) ;
plotxyf (file,title,xlabel,ylabel); //Call plotting function.
remove (file) ;

400

Output
Sine Wave
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Degrees
See Also

CPlot, CPlot::dataFile, fplotxy(), fplotxyz(), plotxy(), plotxyz(), plotxyzf().
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plotxyz

Synopsis
#include <chplot.h>
int plotxyz(double x[&], double y[&], array double &z, ... /* [int n] [int nx, int ny]
[string_t title, string_t xlabel, string_t ylabel, string_t Zabel], [class CPlot *pl] */);

Syntax

plotxyz(x, y, 2)

plotxyz(x, v, z title, xlabel, ylabel, Zlabel)

plotxyz(x, v, z title, xlabel, ylabel, Zabel, &plot)
plotxyz(x, y, z n)

plotxyz(x, vy, z n, title, xlabel, ylabel, Zlabel)

plotxyz(x, y, z n, title, xlabel, ylabel, Zlabel, &plot)
plotxyz(x, y, z, nx, ny)

plotxyz(X, ¥, z, nx, ny, title, xlabel, ylabel, Zlabel)
plotxyz(x, y, zZ, nx, ny, title, xlabel, ylabel, Zlabel, &plot)

Purpose
Plot a 3D data set or initialize an instance of the CPlot 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 element is used for the x-axis of the plot.

y A one-dimensional array of size n,. The value of each element is used for the y-axis of the plot.

z If the data are for a 3D curve, z is a m X n, dimensional array, and n, = n, = n,. If the data are for a
3D surface or grid, z is a m X n, dimensional array, and n, = n; - n,.

n The number of data points for a 3D curve.

nx The number of data points in the x-coordinates for a 3D surface.
ny The number of data points in the y-coordinates for a 3D surface.
title The title of the plot.

xlabel The x-axis label.

ylabel The y-axis label.

Zlabel The y-axis label.
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pl A pointer to an instance of the CPlot class.

Description

Plot a 3D data set or initialize a CPlot variable. For Cartesian data, x is a one-dimensional array of size n,
and y is a one-dimensional array of size n,,. z can be of two different dimensions depending on what type
of data is to be plotted. If the data is for a 3D curve, zis a m x n, dimensional array, and n, = n, = n,
for the the optional argument n. If the data is for a 3D surface or grid, zis a m x n, dimensional array, and
n. = ng - n, With optional arguments nx and ny. For cylindrical or spherical data X is a one dimensional
array of size n, (representing ), y is a one dimensional array of size n, (representing z or ¢), and z is
a m x n, dimensional array (representing r). In all cases these data arrays can be of any supported data
type. Conversion of the data to double type is performed internally. The title, xlabel, ylabel, and zlabel for
the plot can also optionally be specified. A pointer to a plot structure can also be passed to this function.
If a non-NULL pointer is passed, it will be initialized with the function parameters. The plot can then be
displayed using the CPlot::plotting member function. If a previously initialized CPlot variable is passed,
it will be re-initialized with the function parameters. If no pointer or a NULL pointer is passed, an internal
CPlot variable will be used and the plot will be displayed without calling the CPlot::plotting() member
function.

The following code segment

class CPlot plot;
plotxyz(x, vy, z, "title", "xlabel", "ylabel", "zlabel", &plot);

is equivalent to

class CPlot plot;

plot.data3D(x, y, z);
plot.title("title");

plot.label (PLOT AXIS X, "xlabel");
plot.label (PLOT AXISY, "ylabel");
plot.label (PLOT_AXIS Z, "zlabel");

The following code segment for plotting a 3D curve

class CPlot plot;
plotxyz(x, y, z, n);

is equivalent to

class CPlot plot;
plot.data3DCurve (x, y, 2z, n);

The following code segment for plotting a 3D surface
class CPlot plot;

plotxyz(x, vy, z, nx, ny);

220



20:2D0O0O0C 3DO0OO0O <chplot.h>

is equivalent to

class CPlot plot;
plot.data3DSurface(x, y, z, nx, ny);

Example 1

/x File: plotxyz.ch %/
#include <math.h>
#include <chplot.h>

int main()
array double x[360], yI[360], z[360];

lindata (0, 360, x);
y = sin(x+M PI/180) ;
z = cos(x+*M_PI/180) ;
plotxyz (x, y, z, "Ch plot", "xlabel", "ylabel", "zlabel");
/% or
plotxyz(x, y, z, 360, "Ch plot", "xlabel", "ylabel", "zlabel");
}
Output
Ch plot
1 _
08 [
06 [
04 L
zlabel 0.2 /
0+ /
02 /
0.4 F
06 |
,08 -
1k
0
ylabel
4001
Example 2

/+* File: plotxyz 2.ch */
#include <math.h>
#include <chplot.h>

int main()
array double x[360], y[360], z[2][360];
int 1i;

lindata (0, 360, Xx);

y = sin(xxM_PI/180) ;

for(i=0; 1<360; i++) {
z[0] [i] = cos(x[i]*M_PI/180);
z[11[1] = yI[il;
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}
plotxyz(x, y, z, "Ch plot", "xlabel",
/* or
plotxyz(x, y, z, 360, "Ch plot", "xlabel",
}
Output
1 -
0.8
0.6
04
zlabel 0.2
0
02 F
0.4
06 [
,08 |-
1k
0
xlabel
Example 3

/+* File: plotxyz 3.ch */
#include <math.h>
#include <chplot.h>

int main()
double x[20], y[30], z[600];
int i,73;

lindata (-3, 3, x);
lindata (-4, 4, v);
for(i=0; 1<20; i++) {

for (§=0; j<30; j++) {

Z[30%xi+3] = 3% (1l-x[1])*(1-x[1])*exp (- (x[1]*x[i])-(y[j]1+1)*(y[j]1+1))
- 10%(x[11/5 - x[il*x[i]*x[i]-pow(y[j],5)) *xexp(-x[i]l*x[1i]-y[jlxy([j])

"ylabel", "zlabel");

Ch plot

- 1/3%exp (- (x[11+1) * (x[11+1) -~y [J1+y[31);

}
}
plotxyz(x, y, z, "Ch plot", "xlabel",
/* or
plotxyz(x, y, z, 20, 30, "Ch plot",
}
Output

"xlabel",

"ylabel", "zlabel");

"vlabel",
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"vlabel", "zlabel");

*/

"zlabel") ;
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Ch plot

T T

zlabel

bSO ANONEO®
bbb onso®

ylabel

See Also
CPlot, CPlot::data3D(), CPlot::data3DCurve(), CPlot::data3DSurface(), fplotxy(), fplotxyz(), plotxy(),
plotxyf(), plotxyzf().
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plotxyzf

Synopsis

#include <chplot.h>

int plotxyzf(string_t file, ... /* [string_t title, string_t xlabel, string_t ylabel, string_t Zlabel],
[class CPlot *pl] */);

Syntax

plotxyzf(file)

plotxyzf(file, title, xlabel, ylabel, Zlabel)
plotxyzf(file, title, xlabel, ylabel, Zlabel, &plot)

Purpose
Plot 3D data from a file or initialize an instance of the CPlotclass.

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.

Zabel The z-axis label.

pl A pointer to an instance of the CPlot class.

Description

Plot 3D data from a file or initialize a CPlot variable. The data file should be formatted with each data point
on a separate line. 3D data is specified by three values per data point. For a 3D grid or surface data, each
row is separated in the data file by a blank line. For example, a 3 x 3 grid would be represented as follows:
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x1
x1
x1

X2
X2
X2

X3
X3
X3

yl
y2
y3

yl
y2
y3

yl
y2
y3

z1
z2
z3

z4
z5
z6

z7
z8
z9

plotxyzf

This function can only be used to plot Cartesian grid data. The title, xlabel, ylabel, and Zlabel for the plot
can also optionally be specified. A pointer to a plot structure can also be passed to this function. If a non-
NULL pointer is passed, it will be be initialized with the function parameters. The plot can then be displayed
using the CPlot::plotting member function. If a previously initialized CPlot variable is passed, it will be
re-initialized with the function parameters. If no pointer or a NULL pointer is passed, an internal CPlot
variable will be used and the plot will be displayed without calling the CPlot::plotting() member function.
Two empty lines in the data file will cause a break in the plot. Multiple curves or surfaces can be plotted in
this manner however, the plot style will be the same for all curves or surfaces.

The following code segment

class CPlot plot;
plotxyzf ("datafile",

is equivalent to

class CPlot plot;

plot
plot

plot.
plot. (
.label (

(

plot

plot.

.dimension(3) ;
.dataFile("datafile") ;
title("title") ;

label

label

Example

/x File:
#include
#include
#include

int main()
string_t title="Sine and Cosine vs Degrees",
xlabel="Degrees",

plotxyzf.ch */
<chplot.h>
<stdio.h>
<math.h>

{

PLOT_AXIS X,
PLOT_AXISY,
PLOT_AXIS_Z,

"title", "xlabel",

"xlabel") ;
"ylabel") ;
"zlabel") ;
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&plot) ;
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ylabel="Amplitude (Inches)",
zlabel="Amplitude (Inches)";
string t file;

file = tmpnam(file); //temporary file
int 1i;

FILE =*out;

out=fopen (file,"w"); // write data to file

o\°

for (1i=0;1i<=359;i++) fprintf (out,"%i %$f %f\n",i,sin(is«M PI/180),cos(ix*M PI/180)) ;
fclose (out) ;
plotxyzf (file,title,xlabel,ylabel, zlabel); // call plotting function:

remove (file) ;

Output
Sine and Cosine vs Degrees
1
1r - 0.5
05 ,' 0
Amplitude (Inches)
0r 05
Degrees
See Also

CPlot, CPlot::dataFile(), fplotxy(), fplotxyz(), plotxy(), plotxyz(), plotxyz().
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00000000 chshdlhOO ChOOODODODOOOODOOOO0DODOOOOO0OOOChOOODODO
ooooooooooooogoon

ud

uo g

chinfo() chOoODODODODUODODDODODDOOOO

iskey() ubbooboboobuoboobboobodo
isstudent() ChOODOO StudentEdition0 OO O0OOOOOO0OOO
isvar () oboooooooooooooon

sizeofelement() gboboogobogboabbodo

ud

chshelh OO OOOOODOOODOOOOOODO

g RN
CH_NOTVAR ooooOoOooOOoOoOoOOoOobDOoOobObOOoOobDOoOobOoD
CH_SYSTEMCONST gobooobooooboobooobobooon

CH_SYSTEMVAR
CH_SYSTEMFUN
CH_EXTERNVAR

gbobobobobobobobobobob
gobogbooooboobooobobooon
goboobooobooobooboood

goo

OO0CchinfotOO0O0ODOOOOOOOODODODOO

Struct chinfo_t {

string_t edition; /I "Professional” or ”Student”
string_t releasedate; /] "October 1 1999”

string_t version; /7107

unsigned int vermajor; /11

unsigned int verminor; /10

unsigned int vermicro; /10

unsigned int verbuild; /10

227



30: 00000 —<chshdl.h>

goooon
0000 chinfotODOOOO ChOOOOOOOoOOOOOOOOOO
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chinfo

0d
#include <chshell.h>
int chinfo(chinfo_t *info);

go
chOooooooooooooooogo

god
gobobooboooobooobbUobObOOoUObDbO-10ODOODbO

googn
inffoinfo00000000000000000000000000000000000000000

gobodgboobbooboobbooobooboobboobouoabbayg

g
gbooooobooobobooboobuoobobooboboobobooboobooboooooan
0000000000000 00O0000000DDO0ODO ChODOOOODODODODDDODODDOOO

0

#include <chshell.h>

int main()
chinfo_t info;

if (chinfo(&info)==-1)
printf ("Error: chinfo() error\n");

printf ("info.edition = %s\n", info.edition);

printf ("info.releasedate = %$s\n", info.releasedate);

printf ("info.version = %s\n", info.version) ;

printf ("info.vermajor = %d\n", info.vermajor) ;

printf ("info.verminor $d\n", info.verminor) ;

printf ("info.vermicro %d\n", info.vermicro) ;

printf ("info.verbuild = %d\n", info.verbuild) ;

printf ("Ch %$s Edition v%d.%d.%d.%d %s released by %s\n", info.edition,
info.vermajor, info.verminor, info.vermicro, info.verbuild,
info.version, info.releasedate);

}

0o

info.edition = Professgional
info.releasedate = March 1, 2007
info.version

info.vermajor = 5
info.verminor = 5
info.vermicro = 0

info.verbuild = 13151
Ch Professional Edition v5.5.0.13151 released by March 1, 2007
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goon
isstudent().
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iskey

0d
#include <chshell.h>
int iskey(string_t name);

go
gboobboobuoobuoobboobodo

god

ogooooooooobobooobooooooboobOloooobboOooboOooooDboOoobbo 20000

go0DbOoO0bOOoO00oDbOoOooD3ooobooobooonobOobbon

googan
name 000000

oo
gbbooboboobtodnmebO00O000O0O0O0O0OO0OO0OOO0OOO

0

/* access element of a string x/
#include <stdio.h>

#include <string.h>

#include <chshell.h>

int g;
int main()
int 1i;

printf ("iskey (\"sin\") = %d\n", iskey("sin"));

)
printf ("iskey (\"int\") = %d\n", iskey("int"));
printf ("iskey (\"=\") = %d\n", iskey("="));
printf ("iskey (\"unknown\") = %d\n", iskey ("unknown")) ;
printf ("isstudent () = %d\n", isstudent());
printf ("isvar (\"i\") == CH_NOTVAR = %d\n", isvar("i") == CH_NOTVAR) ;
printf ("isvar (\"NaN\") == CH_SYSTEMCONST = $d\n", isvar ("NaN") == CH_SYSTEMCONST) ;
printf ("isvar (\"_path\") == CH SYSTEMVAR = %d\n", isvar(" path") == CH_SYSTEMVAR) ;
printf ("isvar (\"g\") == CH_EXTERNVAR = %d\n", isvar("g") == CH_EXTERNVAR) ;
printf ("isvar (\"isvar\") == CH_EXTERNFUN = %d\n", isvar("isvar") == CH_EXTERNFUN) ;
printf ("isvar (\"unknown\") = %$d\n", isvar ("unknown")) ;
!
00
iskey("sin") = 1
iskey("int") = 2
iskey("=") = 3
iskey ("unknown") = 0
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isstudent () = 0

isvar("i") == CH_NOTVAR = 1
isvar ("NaN") == CH_SYSTEMCONST
isvar ( "_path" ) == CH_SYSTEMVAR
isvar ("g") == CH_EXTERNVAR = 1
isvar ("isvar") == CH_EXTERNFUN
isvar ("unknown") = 0

oooad

isenv(), isnum(), isstudent(), isvar ().
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isstudent

oo
#include <chshell.h>
int isstudent(void);

go
ChOOOOO StudentEditionO OO O0OOCOOOOOOOO

ggg
O00000OChOOOOO StudentEditionO0 00 OO O 10 OProfessional EditionC OO0 OO0 00O
gogoodg

g
000000000 ChOODODODO StudentEdition0 0000000 COOOOOO

0
iskey() D000

goon
isenv(), isnum(), iskey(), isvar ().
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isvar

0d
#include <chshell.h>
int isvar (string_t name);

go
gboogbboobuodoboabd

god
ooobooboboooboboi1goooooboOoon
CHNOTVAR DO0DOOOO0ODOODO
CH.SYSTEMCONST DU oboboobobooon
CHSYSTEMVAR 000OOODOOOOOOODO
CH.SYSTEMFUN O OOO0ODOODOOOODOO
CHEXTERNVAR ODO0OD0OO0OOOOODO

googn
name U0 0O 0O4OO

go

gbooboboobuodnameb 0000000 O0OOO0OOO

0
iskey) 0000

0ooo
isenv(), iskey(), isnum(), isstudent().
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sizeofelement

sizeofelement
0o
#include <chshédl.h>

int sizeofelement(int etype);

go
gboogbboobuodoboabd

god

gbobogboboobuoobboobuooboobbodo

Parameters
etype DO O0DO0OO0OOOODOOODOO

ao

gboogoboobbooboobbuoobobUdltetyed OboobbooboboonboonO

dementtype) 00 0000000000000

0

/* sizeofelement () returns the size of the data type of the
its argument. If it is an array, the data type of the array element

is used */
#include <stdio.h>

void funcl (double al&]) {
int size;

size =sizeofelement (elementtype(a)) ;
printf ("sizeofelement (a) = %d\n", size);

}

void func2 (array double &a) {
int size;

size =sizeofelement (elementtype(a)) ;

printf ("sizeofelement (a) = %d\n", size);
}
int main()
int all3][4], b1lI[3];
double a2[3] [4], b2[3];
funcl (bl) ;
funcl (b2) ;
func2(al) ;
func2 (bl) ;
func2 (a2) ;
func2 (b2) ;
}
00O
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sizeofelement (a) =
sizeofelement (a) =
sizeofelement (a) =
sizeofelement (a) =
sizeofelement (a) =
sizeofelement (a) =

w 0 B o

goon
elementtype().
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0000 complex.hOOOOOO I1ISOCOO0OOODOOODOOOO0OOOOOOODOOOOOGOO
0000000000000 000000 100 doublecomplex D OO O O OO double complex O O
OOdouble00ODOO0OO00OOOOO0ODODOOOOOODOODODOOO fOOOIODOOOO
000000000 fleatOO longdouble D0 O O000O00O0O00O0OOOO0ODOOOODOOOODOOO
gogoood

gd
Oo00000complex.hOODOOOOOOOO0OOODODOODOD

00 00
cabs() 00000000000 00d

cacos() 000000000000 D0ODODO00n
cacosh() 0000000000000 000D0O00
carg() 00000ooooooood

casin() 000000000000 D0DDO00n
casinh() 000000000 D000000000
catan() O0000000000000000000
catanh() 000000000000 D0ODDOO00000n
ccos() 000000000 000D0O00

ccosh() 000000000000 000000
cexp() O00DD0O00000O0ODDDO

cimag() 0000000000000

clog() 0000000000000

conj() 00000000000

cpow() 20000000000000000000
creal() 0000000000000

csin() O0000000000000

csinh() 0000000000000 O0000

ctan() 00000000000 000000
ctanh() 00000000000000000000
iscnan() 0000000000000 D000D0O000d
ooo
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0000000 complexhOOOOOOOOOOOOOOODODOO

oog ao

I OO0 10 complex(0.0,1.00 00000000

oond
obooooooooooooooooooooooooon

cochooo

OO0 conjd ChOOOOOOOO
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cabs

cabs

Synopsis

#include <complex.h>

double cabs(double complex 2);

float cabsf(float complex 2);

long double cabsl(long double complex 2);

Purpose

Calculates an absolute value of a complex number.

Return Value

The cabs functions return the complex absoulte value.

Parameters
Zz Complex argument.

Description

The cabs functions compute the complex absolute value (also called norm, modulus or magnitude) of z.

It is recommended that the polymorphic generic function abs(), instead of the cabs() function, be used to

compute the complex absolute value of z

Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z = complex(1l, 2);
printf ("cabs(z) = %$f\n", cabs(z));

}

Output

cabs(z) = 2.236068

See Also

abs().
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Ccacos

Synopsis

#include <complex.h>

double complex cacos(double complex 2);

float complex cacosf(float complex 2);

long double complex cacosl(long double complex 2);

Purpose
Calculates an arc cosine of a complex number.

Return Value
The cacos functions return the complex arc cosine value, in the range of a strip mathematically unbound
along the imaginary axis, and in the interval [0, 7] along the real axis.

Parameters
z Complex argument.

Description
The cacos functions compute the complex arc cosine of z, with branch cuts outside the interval [-1, 1] along
the real axis.

It is recommended that the polymorphic generic function acos() instead of the cacos() function, be used to
compute the complex arc cosine of z
Example

#include <complex.h>
#include <stdio.hs>

int main () {
double complex z = complex(l, 2);
printf ("cacos(z) = %f\n", cacos(z));
}
Output
cacos(z) = complex(1.143718,-1.528571)
See Also

cos(), ccos(), cacosh(), ccosh().
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cacosh

Synopsis

#include <complex.h>

double complex cacosh(double complex 2);

float complex cacoshf(float complex 2);

long double complex cacoshl(long double complex 2);

Purpose
Calculates an arc hyperbolic cosine of a complex number.

Return Value
The cacosh functions return the complex arc hyperbolic cosine value, in the range of a half-strip of non-
negative values along the real axis, and in the interval [-i7, i7] along the imaginary axis.

Parameters
z Complex argument.

Description
The cacosh functions compute the complex arc cosine of z, with branch a cut at values less than 1 along the
real axis.

It is recommended that the polymorphic generic function acosh(), instead of the cacosh() function, be used
to compute the complex arc hyperbolic cosine of z
Example

#include <complex.h>
#include <stdio.hs>

int main () {
double complex z = complex(l, 2);
printf ("cacosh(z) = %f\n", cacosh(z));
}
Output
cacosh(z) = complex(1.528571,1.143718)
See Also

cos(), cacos(), ccos(), ccosh().
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carg

carg

Synopsis

#include <complex.h>

double carg(double complex 2);

float car gf(float complex 2);

long double cargl(long double complex 2);

Purpose
Calculates an argument of a complex number.

Return Value

The carg functions return the value of the argument in the range [-7, 7].

Parameters
z Complex argument.

Description

The carg functions compute the argument (also called phase angle) of z, with a branch cut along the negative

real axis.

It is recommended that the polymorphic generic function arg(), instead of the carg() function, be used to

compute the argumentof a complex number z

Example

#include <complex.h>
#include <stdio.hs>

int main () {
int i=7;
double £ = 30;
double d = -10;

complex z = complex (3, 4);

printf ("carg(%d) = %f radian \n", i, carg(i));
printf ("carg(%$f) = %f radian \n", £, carg(f));
printf ("carg(%$1f) = %f radian \n", d, carg(d));
printf ("carg(%f) = %f radian \n", z, carg(z));

}

Output

carg(7) = 0.000000 radian

carg (30.000000) = 0.000000 radian

carg(-10.000000) = 3.141593 radian

carg (complex (3.000000,4.000000)) = 0.927295 radian
See Also
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casin

Synopsis

#include <complex.h>

double complex casin(double complex 2);

float complex casinf(float complex 2);

long double complex casinl(long double complex 2);

Purpose
Calculates an arc sine of a complex number.

Return Value
The casin functions return the complex arc sine value, in the range of a strip mathematically unbounded
along the imaginary axis, and in the interal [-7/2, 7/2] along the real axis.

Parameters
z Complex argument.

Description
The casin functions compute the complex arc sine of z, with branch cuts outside the interval [-1, 1] along
the real axis.

It is recommended that the polymorphic generic function asin(), instead of the casin() function, be used to
compute the complex arc sine of z
Example

#include <complex.h>
#include <stdio.hs>

int main () {
double complex z = complex(l, 2);
printf ("casin(z) = %f\n", casin(z));
}
Output
casin(z) = complex(0.427079,1.528571)
See Also

sin(), csin(), casinh(), csinh().
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casinh

Synopsis

#include <complex.h>

double complex casinh(double complex 2);

float complex casinhf(float complex 2);

long double complex casinhl(long double complex 2);

Purpose
Calculates an arc hyperbolic sine of a complex number.

Return Value
The casinh functions return the complex arc hyperbolic sine value, in the range of a strip mathematically
unbounded along the real axis, and in the interval [-i7/2, i7/2] along the imaginary axis.

Parameters
z Complex argument.

Description
The casinh functions compute the complex arc hyperbolic sine of z, with branch cuts outside the interval
[—1, 1] along the imaginary axis.

It is recommended that the polymorphic generic function asinh(), instead of the casinh() function, be used
to compute the complex arc hyperbolic sine of z
Example

#include <complex.h>
#include <stdio.hs>

int main () {
double complex z = complex(l, 2);
printf ("casinh(z) = %f\n", casinh(z));
}
Output
casinh(z) = complex(1.469352,1.063440)
See Also

sin(), casin(), csin(), csinh().
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catan

Synopsis

#include <complex.h>

double complex catan(double complex 2);

float complex catanf(float complex 2);

long double complex catanl(long double complex 2);

Purpose
Calculates an arc tangent of a complex number.

Return Value
The catan functions return the complex are tangent value, in the range of a strip mathematically unbounded
along the imaginary axis, and in the interval [-7/2, 7/2].

Parameters
z Complex argument.

Description
The catan functions compute the complex arc tangent of z, with branch cuts outside the interval [-i, i] along
the imaginary axis.

It is recommended that the polymorphic generic atan() function, instead of the catan() function, be used to
compute the complex arc tangent of z

Example

#include <complex.h>
#include <stdio.hs>

int main () {
double complex =z
printf ("catan(z)

}
Output

complex (1, 2);
$f\n", catan(z));

catan(z) = complex(1.338973,0.402359)

See Also
tan(), ctan(), catanh(), ctanh().
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catanh

Synopsis

#include <complex.h>

double complex catanh(double complex 2);

float complex catanhf(float complex 2);

long double complex catanhl(long double complex 2);

Purpose
Calculates an arc hyperbolic tangent of a complex number.

Return Value
The catanh functions reutrn the complex arc hyperbolic tangent value, in the range of a strip mathematically
unbounded along the real axis, and in the interval [-i7/2, i7/2] along the imaginary axis.

Parameters
z Complex argument.

Description
The catanh functions compute the complex arc hyperbolic tangent of z, with branch cuts outside the interval
[-1, 1] along the real axis.

It is recommended that the polymorphic generic atanh() function, instead of the catanh() functions, be used
to compute the complex arc hyperbolic tangent of z
Example

#include <complex.h>
#include <stdio.hs>

int main () {
double complex z = complex(l, 2);
printf ("catanh(z) = %f\n", catanh(z));
}
Output
catanh(z) = complex(0.173287,1.178097)
See Also

tan(), catan(), ctan(), ctanh().
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CCOSs

Synopsis

#include <complex.h>

double complex ccos(double complex 2);

float complex ccosf(float complex 2);

long double complex ccodl(long double complex 2);

Purpose
Calculates a cosine of a complex number.

Return Value
The ccos functions return the complex cosine.

Parameters
z Complex argument.

Description

The cacos functions compute the complex cosine of z

Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z = complex(1l, 2);
printf ("ccos(z) = %$f\n", ccos(z));
}
Output
ccos (z) = complex(2.032723,-3.051898)
See Also

cos(), cacos(), cacosh(), ccosh().
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ccosh

ccosh

Synopsis

#include <complex.h>

double complex ccosh(double complex 2);

float complex ccoshf(float complex 2);

long double complex ccoshl(long double complex 2);

Purpose
Calculates a hyperbolic cosine of a complex number.

Return Value
The ccosh functions return the complex hyperbolic cosine.

Parameters
z Complex argument.

Description
The cacosh functions compute the complex hyperbolic cosine of z.

It is recommended that the polymorphic generic function cosh(), instead of the ccosh() function, be used

to compute the complex hyperbolic cosine of z

Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z
printf ("ccosh(z)

complex (1, 2);
$f\n", ccosh(z));

}
Output

ccosh(z) = complex(-0.642148,1.068607)

See Also
cos(), cacos(), ccos(), cacosh().
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cexp

Synopsis

#include <complex.h>

double complex cexp(double complex 2);

float complex cexpf(float complex 2);

long double complex cexpl(long double complex 2);

Purpose
Calculates a base-e exponential of a complex number.

Return Value
The cexp functions return the complex base-e exponential value.

Parameters
z Complex argument.

Description
The cexp functions compute the complex base-e exponential of z.

It is recommended that the polymorphic generic function exp(), instead of the cexp() function, be used to

compute the base-e exponential of complex humber z

Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z = complex(1l, 2);
printf ("cexp(z) = $f\n", cexp(z));
}
Output
cexp(z) = complex(-1.131204,2.471727)
See Also
exp().

249



40: 0000 —<complex.h> cimag

cimag

Synopsis

#include <complex.h>

double complex cimag(double complex 2);

float complex cimagf(float complex 2);

long double complex cimagl(long double complex 2);

Purpose
Get the imaginary part of a complex number.

Return Value
The cimag functions return the imaginary part value (as a real).

Parameters
z Complex argument.

Description
The cimag functions compute the imaginary part of z.

It is recommended that the polymorphic generic function imag(), instead of the cimag() function, be used
to obtain the imaginary part of a complex number z

Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z
printf ("cimag(z)

}
Output

complex (1, 2);
$f\n", cimag(z));

cimag(z) = 2.000000

See Also
imag().
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clog

Synopsis

#include <complex.h>

double complex clog(double complex 2);

float complex clogf(float complex 2);

long double complex clogl(long double complex 2);

Purpose
Calculates a natural base-e logarithm of a complex number.

Return Value
The clog functions return the complex natural base-e logarithm value, in the range of a strip mathematically
unbounded along the real axis, and in the interal [-ir, i7] along the imaginary axis.

Parameters
z Complex argument.

Description
The clog functions compute the complex natural base-e logarithm of z, with a branch cut along the negative
real axis.

It is recommended that the polymorphic generic log() functions, instead of the clog() functions, be used
to compute the natural base-e logarithm of the complex nhumber z
Example

#include <complex.h>
#include <stdio.hs>

int main () {
double complex z = complex(l, 2);
printf ("clog(z) = %$f\n", clog(z));
}
Output
clog(z) = complex(0.628609,1.107149)
See Also
1og().
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conj

Synopsis

#include <complex.h>

double complex conj(double complex 2);

float complex conjf(float complex 2);

long double complex conjl(long double complex 2);

Purpose
Calculates the conjugate of a complex number.

Return Value
The conj functions return the complex conjugate value.

Parameters
z Complex argument.

Description
The conj functions compute the complex conjugate of z, by reversing the sign of its imaginary part.
Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z = complex(1l, 2);
printf ("conj(z) = %$f\n", conj(z));
}
Output
conj (z) = complex(1.000000,-2.000000)
See Also
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cpow

Synopsis

#include <complex.h>

double complex cpow(double complex z, double complex y);

float complex cpowf(float complex z float complex y);

long double complex cpowl(long double complex z,long double complex y);

Purpose
Calculates the power function of a complex number.

Return Value
The cpow functions return the complex power function value.

Parameters
z Complex argument.

y Complex argument.

Description
The cpow functions compute the complex power function x¥, with a branch cut for the first parameter along
the negative real axis.

It is recommended that the polymorphic generic function pow(), instead of the cpow() function, be used
to compute the power function of a complex number z.

Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z
double complex y

complex (1, 2);
complex (3, 4);

printf ("cpow(z,y) = %$£\n", cpow(z,y));
}
Output
cpow(z,y) = complex(0.129010,0.033924)
See Also
pow().
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creal

Synopsis

#include <complex.h>

double creal(double complex 2);

float crealf(float complex 2);

long double creall(long double complex 2);

Purpose
Get the real part of a complex number.

Return Value
The creal functions return the real part value.

Parameters
Zz Complex argument.

Description
The creal functions compute the real part of z

It is recommended that the polymorphic generic function real(), instead of the creal() function, be used
to compute the real part of a complex number z
Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z = complex(1l, 2);
printf ("conj(z) = %$f\n", conj(z));
}
Output
conj (z) = complex(1.000000,-2.000000)
See Also
real().
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csin

Synopsis

#include <complex.h>

double complex csin(double complex 2);

float complex csinf(float complex 2);

long double complex csinl(long double complex 2);

Purpose
Calculates a sine of a complex number.

Return Value
The csin functions return the complex sine.

Parameters
z Complex argument.

Description
The csin functions compute the complex sine of z

It is recommended that the polymorphic generic sin() functions, instead of the csin() functions, be used
to compute the complex sine of z
Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z = complex(1l, 2);
printf ("csin(z) = %$f\n", csin(z));
}
Output
csin(z) = complex(3.165779,1.959601)
See Also

sin(), casin(), casinh(), csinh().
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csinh

Synopsis

#include <complex.h>

double complex csinh(double complex 2);

float complex csinhf(float complex 2);

long double complex csinhl(long double complex 2);

Purpose
Calculates a hyperbolic sine of a complex number.

Return Value
The csinh functions return the complex hyperbolic sine.

Parameters
z Complex argument.

Description
The csinh functions compute the complex hyperbolic sine of z.

It is recommended that the polymorphic generic sinh() functions, instead of the csinh() functions, be used
to compute the complex hyperbolic sine of z

Example

#include <complex.h>
#include <stdio.h>

int main () {

double complex z complex (1, 2);

printf ("csinh(z) $f\n", csinh(z));
}
Output
csinh(z) = complex(-0.489056,1.403119)
See Also

sin(), casin(), csin(), casinh().
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csqrt

Synopsis

#include <complex.h>

double complex csgrt(double complex 2);

float complex csgrtf(float complex 2);

long double complex csgrtf(long double complex 2);

Purpose
Calculates a square root of a complex number.

Return Value
The csgrt functions return the complex square root value, in the range of the right half plane (including the
imaginary axis).

Parameters
z Complex argument.

Description
The csgrt functions compute the complex complex square root of z, with a branch cut clong the negative
real axis.

It is recommended that the polymorphic generic sqrt() functions, instead of the csgrt() function, be used
to compute the complex square root of z

Example

#include <complex.h>
#include <stdio.hs>

int main () {
double complex =z
printf ("csqrt (z)

}
Output

complex (1, 2);
$f\n", csqgrt(z));

csgrt (z) = complex(1.272020,0.786151)

See Also
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ctan

Synopsis

#include <complex.h>

double complex ctan(double complex 2);

float complex ctanf(float complex 2);

long double complex ctanl(long double complex 2);

Purpose
Calculates a tangent of a complex number.

Return Value
The ctan functions return the complex tangent.

Parameters
z Complex argument.

Description
The ctan functions compute the complex tangent of z

It is recommended that the polymorphic generic tan() functions, instead of the ctan() functions, be used
to compute the complex tangent of z
Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z = complex(1l, 2);
printf ("ctan(z) = %$f\n", ctan(z));
}
Output
ctan(z) = complex(0.033813,1.014794)
See Also

tan(), catan(), catanh(), ctanh().
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ctanh

Synopsis

#include <complex.h>

double complex ctanh(double complex 2);

float complex ctanhf(float complex 2);

long double complex ctanhl(long double complex 2);

Purpose
Calculates a hyperbolic tangent of a complex number.

Return Value
The ctanh functions return the complex hyperbolic tangent.

Parameters
z Complex argument.

Description
The ctanh functions compute the complex hyperbolic tangent of z.

It is recommended that the polymorphic generic tanh() functions, instead of the ctanh() functions, be
used to compute the complex hyperbolic tangent of z

Example

#include <complex.h>
#include <stdio.h>

int main () {
double complex z
printf ("ctanh(z)

}
Output

complex (1, 2);
$f\n", ctanh(z));

ctanh(z) = complex(1.166736,-0.243458)

See Also
tan(), catan(), ctan(), catanh().
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40: 0000 —<complex.h> iscnan

ischan

Synopsis
#include <complex.h>
int iscnan(complex 2);

Purpose
Tests whether the complex number is a complex Not-a-Number, ComplexNaN.

Return Value
The iscnan function returns 1 value when zis a complex Not-a-Number.

Parameters
z complex number.

Description
The iscnan function tests whether the complex number is a complex Not-a-Number.
Example

#include <complex.h>
#include <stdio.hs>

int main () {
double complex zl = complex(l, 2);
double complex z2 = ComplexNaN;
complex z3 = complex(1,2);
complex z4 = ComplexNaN;
printf ("iscnan(zl) = %d\n", iscnan(zl));
printf ("iscnan(z2) = %d\n", iscnan(z2));
printf ("iscnan(z3) = %d\n", iscnan(z3));
printf ("iscnan(z4) = %d\n", iscnan(z4));
printf ("iscnan (ComplexNaN) = %d\n", iscnan (ComplexNaN)) ;
printf ("iscnan (ComplexInf) = %d\n", iscnan(ComplexInf)) ;
}
Output
iscnan(zl) = 0
iscnan(z2) = 1
iscnan(z3) = 0
iscnan(z4) = 1
iscnan (ComplexNaN) = 1
iscnan (ComplexInf) = 0
See Also
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0000 cypehODODODDODOOOOOUOOOODOODDOOOOOOOODODOODODOODODOODO
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goboboooboobooooobooboooboooobooboobooboboooobooboboo
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isalnum() 000000000000000000000000000000
isalpha() 0000000000000000000000000
iscntrl() 0000000000000000000000

isdigit() 00010000000000000000000

isgraph() 0000000000000000000000

islower () 00000000000 00000000000000000
isprint() 0000000000000000000000

ispunct() 00000000000000000000000

isspace() 0000000000000000000000

isupper () 0000000000000000000000000000
isxdigit() 00016000000000000000000

tolower () 000000000000000000000

toupper () 000000000000000000000

00O

gbooopobooboobboobooboobooboooo
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isalnum

isalnum

oo
#include <ctypeh>
int isalnum(int c);

uo

gbobooobooboobboobooobbooboobbooo

god

isainumI000cO0O0OO0O00000O0OODOOODODOOOOOODODODOODOD
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g

isainum 0000 isalpha0l 00 isdigit 0 tue0 0 0000000000000

0

/+* a sample program testing isalnum/()

#include <ctype.h>
#include <stdio.h>

int main() {
char c='A"';
printf ("isalnum(’%c’)
if (isalnum(c) > 0)

printf ("’%c’ is an alphanumeric character.\n",c);
else
printf ("’%$c’ is not an alphanumeric character.\n", c);
c=l4l.
I

printf ("isalnum(’'%c’)
if (isalnum(c) > 0)

printf ("’%c’ is an alphanumeric character.\n",c);
else
printf ("’%$c’ is not an alphanumeric character.\n", c);
0o
isalnum(’A’) returns 1

returns %d\n",

returns %d\n",

‘A’ 1s an alphanumeric character.

igsalnum(’4’) returns 1

"4’ is an alphanumeric character.

goog

*/

c,isalnum(c)) ;

c, isalnum(c)) ;
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isalpha

isalpha

oo
#include <ctypeh>
int isalpha(int c);

uo

gbooooboobooobbooboooboboooboaon

god
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000000000000 *“C"0000000isalphal O isupper OO0 islower O trued 0000

tuve0 0 O00OO
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/* a sample program testing isalpha() =*/

#include <ctype.h>
#include <stdio.h>

int main()
char c='A"';
printf ("isalpha(’%c’)
if (isalpha(c) > 0)

printf ("’%c’ is an alphabetical character.\n", c);

else

printf ("’%c’ is not an alphabetical character.\n",c);

c=l I,,
printf ("isalpha(’%c’)
if (isalpha(c) > 0)

printf ("’%c’ is an alphabetical character.\n", c);

else

printf ("’%$c’ is not an alphabetical character.\n",c);

}
go

isalpha (’A’) returns 1

returns %d\n", c,

isalpha(c)) ;

returns %d\n", c,isalpha(c));

‘A’ 1s an alphabetical character.

isalpha(’ ') returns 0

' ' 1is not an alphabetical character.
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iscntrl

oo
#include <ctypeh>
int iscntrl(int c);

uo
gbooobobooboobooboboobogo

god
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gooan
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iscntrl D0 00000000000 000DODOO
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/* a sample program testing iscntrl() */
#include <ctype.h>
#include <stdio.h>

int main() {
char ¢ = 'A’;
printf ("iscntrl (’%c’) returns %$d\n", c, iscntrl(c));
if (iscntrl(c) > 0)
printf ("’%c’ is a control character.\n", c);
else
printf ("’%$c’ is not a control character.\n",c);

}
uo

iscntrl (’A’) returns 0
‘A’ is not a control character.

goog
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isdigit

oo
#include <ctypeh>
int isdigit(int c);

uo
gob0l10oooooo0oooooboooooo

god
isdigt0000OcO 1000000000000D00O00O0O0O0OO
googn

cuogobooooood
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idigtD00OOd0DO00 100000oooooaa
0

/* a sample program testing isdigit () =*/
#include <ctype.h>

#include <stdio.h>

int main()

char ¢ = 'A’;
printf ("isdigit (’%c’) returns %d\n", c, isdigit(c));
if (isdigit(c) > 0)
printf ("’%c’ is a digit.\n", c);
else
printf ("’%c’ is not a digit.\n",c);
c='1";
printf ("isdigit (’%c’) returns %d\n", c, isdigit(c));
if (isdigit(c) > 0)
printf ("’%c’ is a digit.\n",c);
else
printf ("’%c’ is not a digit.\n",c);

}
00

isdigit (‘A’) returns 0
‘A’ is not a digit.
isdigit (’1’) returns 1

‘1’ is a digit.

ooogd
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isgraph

oo
#include <ctypeh>
int isgraph(int c);

uo
gbooobobooboobooboboobogo

god
isgraph000CcO000000O0ODOOOOOOOOOOO
Parameters

cuogobooooboood

oo
isgraph0 0000000 ()ODooOooOoOoO0OoUooooooooo

0

/* a sample program testing isgraph() =*/
#include <ctype.h>
#include <stdio.hs>

int main()
char ¢ = 'A’;
printf ("isgraph(’%c’) returns %d\n", c, isgraph(c));
if (isgraph(c) > 0)
printf ("’%c’ is a printable character.\n", c);
else
printf ("’%c’ is not a printable character or it is a space.\n", c);
c="'"7;
printf ("isgraph(’%c’) returns %d\n", c, isgraph(c));
if (isgraph(c) > 0)
printf ("’%c’ is a printable character.\n", c);
else
printf ("’%c’ is not a printable character or it is a space.\n", c);
}
goad

isgraph(’A’) returns 1

‘A’ 1s a printable character.

isgraph(’ ') returns 0

'’ 7 1is not a printable character or it is a space.

goog
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islower

goad
#include <ctype.h>
int islower (int c);

uo
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god
isower 00 O00OcOOO0OOODOOOOOOOOODODOOOOOOOD

gooan
cuogbooonboood

HEN
isower 0000000000000 OODOODOOO isentrl O isdigit O ispunct 00 OO isspace
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oooo“crobDooddnidower 0000000000000 DOOO0ODOOOO0Otue00O0O
0o

O

/* a sample program testing islower () =*/
#include <ctype.h>
#include <stdio.h>

int main()
char ¢ = 'A’;
printf ("islower (’%c’) returns %d\n", c,islower(c)) ;
if (islower(c) > 0)
printf ("’ %c’ is a lower case character.\n", c);
else
printf ("’%c’ is not a lower case character.\n", c);
c = "'a’';
printf ("islower (’%c’) returns %d\n", c,islower(c)) ;
if (islower(c) > 0)
printf ("’ %c’ is a lower case character.\n", c);
else
printf ("’%$c’ is not a lower case character.\n",c);
!
oo

islower (’'A’) returns 0

'A’ is not a lower case character.
islower(’a’) returns 1

‘a’ is a lower case character.
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isprint

00
#include <ctypeh>
int isprint(int c);

uo
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/* a sample program testing isprint () =*/

#include <ctype.h>

#include <stdio.h>

int main() {

char ¢ = 'A’;
printf ("isprint (’%c’) returns %d\n", c,isprint(c));
if (isprint (c) > 0)

printf ("’%c’ is a printable character.\n", c);
else

printf ("’%c’ is not a printable character.\n", c);
c=""7;
printf ("isprint (’%c’) returns %d\n", c,isprint(c));
if (isprint (c) > 0)

printf ("’%c’ is a printable character.\n", c);
else

printf ("’%$c’ is not a printable character.\n",c);

}
g

isprint ('A’) returns 1
‘A’ 1s a printable character.

isprint (’ ') returns 1
' 7 1is a printable character.

goog
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ispunct

oo
#include <ctypeh>
int ispunct(int c¢);

uo
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/* a sample program testing ispunct () =*/
#include <ctype.hs>
#include <stdio.hs>

int main()
char ¢ = 'A’;
printf ("ispunct (' %c’) returns %d\n", c,ispunct(c));
if (ispunct (c) > 0)
printf ("’%$c’ is a punctuation mark.\n", c);
else
printf ("’%c’ is not a punctuation mark.\n", c);
c ="'
printf ("ispunct (' %c’) returns %d\n", c,ispunct(c));
if (ispunct (c) > 0)
printf ("’%$c’ is a punctuation mark.\n", c);
else
printf ("’%c’ is not a punctuation mark.\n",c);
}
0o

ispunct (‘A’) returns 0

A’ 1s not a punctuation mark.
ispunct (’;’) returns 1

;' 1s a punctuation mark.

good
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isspace

goad
#include <ctype.h>

int isspace(int c);
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0

/* a sample program testing isspace() */
#include <ctype.h>
#include <stdio.h>

int main() {
char ¢ = 'A’;
printf ("isspace(’%c’) returns %d\n", c,isspace(c));
if (isspace(c) > 0)
printf ("’%c’ is a white space character.\n", c);
else
printf ("’%c’ is not a white space character.\n", c);
c=""7;
printf ("isspace(’%c’) returns %d\n", c,isspace(c));
if (isspace(c) > 0)
printf ("’%c’ is a white space character.\n", c);
else
printf ("’%c’ is not a white space character.\n",c);
!
00O

isspace(’A’) returns 0

'A’ 1s not a white space character.
isspace(’ ') returns 1

' is a white space character.

goog
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50: 00000 —<ctype.h> isupper

isupper

goad
#include <ctype.h>
int isupper(int c);

uo
gbooooboobooobboobooboobboooboon

god
isupper OO0 0CcOOO0OO0O00O0ODDOOOOOUOOOOODODOODOD

gooan
cugobooooood

aoad

isupper OO0 O OD00OO00OO0OO00OO0O0OOODOOOO isentrl O isdigit O ispunct OO 0O O isspace
000000 twedd0DOODDOO0ODOOODOODODOOODOOODOODODOOODOOODO®*CO
O00000 isupper 0000000000000 DODOO0ODODOO0ODOO0OOOOO tuedO0O

oo
g

/+ a sample program testing isupper () =*/
#include <ctype.h>
#include <stdio.h>

int main()
char ¢ = 'A’;
printf ("isupper (’%c’) returns %d\n", c,isupper(c));
if (isupper(c) > 0)
printf ("’ %c’ is a upper case character.\n", c);
else
printf ("’%$c’ is not a upper case character.\n", c);
c = "'a’;
printf ("isupper (’%c’) returns %d\n", c,isupper(c));
if (isupper(c) > 0)
printf ("’%c’ is a upper case character.\n", c);
else
printf ("’%$c’ is not a upper case character.\n",c);
}
0d

isupper (’'A’) returns 1

'A’ 1s a upper case character.
isupper(’a’) returns 0

‘a’ is not a upper case character.

goog
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50: 00000 —<ctype.h> isxdigit

isxdigit

oo
#include <ctypeh>
int isxdigit(int ¢);

uo
OO00l1le00D0O00OO0OOOOOObDObOOobOD

god
ixdigtO0OOOcO 16000000000000000O00OO

gooan
cuogbooonboood

g
ixdigt 0000000 1600000000000

0

/* a sample program testing isxdigit () =/
#include <ctype.h>
#include <stdio.h>

int main() {
char ¢ = 'T';
printf ("isxdigit (’%c’) returns %d\n", c,isxdigit(c));
if (isxdigit(c) > 0)

printf ("’%c’ is a hexadecimal-digit character.\n", c);
else

printf ("’%$c’ is not a hexadecimal-digit character.\n", c);
c= Ial;

printf ("isxdigit (’%c’) returns %d\n", c,isxdigit(c));
if (isxdigit(c) > 0)

printf ("’%c’ is a hexadecimal-digit character.\n", c);
else

printf ("’%$c’ is not a hexadecimal-digit character.\n",c);

0oad
isxdigit ('T’) returns O
‘T’ is not a hexadecimal-digit character.

isxdigit(’a’) returns 1
"a’ 1s a hexadecimal-digit character.

goog
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tolower

oo
#include <ctypeh>
int tolower (int ¢);

uo
gboooboboobooobooobobooooon

god

O00 isupper O tue0 000000000000 ODOCOOO0O0OO idower O trued 0000
O000100000000tolower 0000000000000 0000O0(@QOOODODODODODDO
O00o0o0OoOoOo)yooooooooooooooooooooogo

googn
cuogonooobooo

uo
toower OOOO000O0ODOOCOCOOOO0OOODOOODOOOOOOOO

0

/+ a sample program that displays lower case of the letter. */
#include <stdio.h>
#include <ctype.hs>

int main()
char ¢ = 'Q’;
printf ("tolower ('%c’) = %c\n", c,tolower('Q’));
}
0o
tolower(’'Q’) = g
oooa

275



50:00000 —<ctypeh> toupper

toupper

oo
#include <ctypeh>
int toupper (int c);

uo
gboooboboobooobooobobooooon

god

000 idower D true0 0000000000000 DODODOCOOOOO isupper D trued 0000
000100000000 toupper 00 O0DODO0ODOOO0O000ODODDOOD (COODODOOOODOO
Oo00o0o0O0OooOo)yooooooooooooooooooooooo

googn
cuogonooobooo

uo
toupper DO O OOOO0OOOODOOO0OOOOOOOODODOOOOOOOO

0

/* a sample program that displays uppercase of the letter. =/
#include <stdio.h>
#include <ctype.hs>

int main()
char ¢ = "a’;
printf ("toupper (’%c’) = %c\n", c, toupper(c));
}
0o
toupper(’a’) = A
oooa
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060 OO0 —<erno.h>

O00Oernoh000000000C0C0O0OD0ODOOOODODODOOOOOOOOOOOODOOOODOO

0000000000000000000
EDOM

EILSEQ

ERANGE

00000000 It 0000000000000000000000# 00000000000
000000000000000000

errno

OO0 intOO000000 valueOOOOOOCOIValueDOOOOOOOO0OODOOCOOOOOODO
gboooboboobooboooon
ernoJ00000000O0O0OOODOOOODOOOOOOODOODOODODOODOOOLOOOODO
bbodblernob000000000O00O0DOOO0OOOOODOOODOOOOOO0OOOOOOOO
gboobobooboobbobooooboobobbobdt erno 00000 O0oODOO
gooooooooo

EO0O0O0OODEOOOOOOOOOOOOOOODOO ernoh0000000O0D0OCODOOOOO

ggd
ernoh0 0000000000000 ODDOODOOOO0OO0O

godg g

EDOM ooooooooobogono
EILSEQ gboooobodabod
ERANGE gbooooobooobooo
oog

gbogoobooboobboobuooboboobooobo
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070 000000000 <float.h>

0000 fleathOOODODODOOOODODDOOOODOOODOOOOODODODOOODOOODOOOOOO
ooooooooogg

O000O00000oooooooo0oU0oooooD(@CooooD)boooooooOoo

gdad
floathOOODODOODODODODOOOOOOO0OO0OOoooOoOO

oo0 oood oo

FLT_RADIX 2 oooooon

oon ooog oo

FLT_MANT_DIG 24 FLT_.RADIXODOODOODO
DBL_MANT_DIG 53 gbooboooboob

LDBL_MANT_DIG

oond oood oo
FLT_DIG 6 goood
DBL _DIG 15

LDBL_DIG

oon ooogd oo
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70: 000000000 <float.h>

FLT_MIN_EXP (-125) FLT.RADIXOOOOOOOO
DBL_MIN_EXP (-1021) 1000000000000000
LDBL_MIN_EXP 0000o0o0oo

000 0000 00

FLT_MIN_10_EXP (-37) 0000000000000
DBL_MIN_10_EXP (-307) 00000000000000
LDBL_MIN_10_.EXP 0000

000 0o0oQ 00

FLT_MAX_EXP 128 FLT.RADIXOOOOOOOOOOOO
DBL_MAX_EXP 1024 0000000000000000000000
LDBL_MAX_EXP 00000

000 0000 00

FLT_MAX_10_EXP 38 10000000000000
DBL_MAX_10.EXP 308 00000000000000
LDBL_MAX_10_EXP 0000000000

000 0o0oQ 00

FLT_MAX 3.40282347E+38F 0000000000000000
DBL_MAX 1.797693134862315E+308

LDBL_MAX
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70: 000000000 <float.h>

oo0 oood oo
FLT_EPSILON 1.19209290E-07F ldoobdoboboilooooooog
DBL_EPSILON 2.2204460492503131E-16 100000000000O0ODO

LDBL_EPSILON

oon oood oo

FLT_-MIN 1.17549435E-38F obooboboboboobooooo
DBL_MIN 2.2250738585072014E-308

LDBL_MIN

oon

gboobobooboobboobuoobbooboaoo
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080 0O0OO0OO0O0O0O0O — <limitsh>

o000 limitshOOOODODODOODOOODODOOOOCOOOOOO0OO0000ooooooooooo

oooooooo

O00o000000oooooooo00oooooD(CooooD)boooooooOoo

oon

gboobobooboobboobuoobbooboaoo

god

limtshOOOOOOOOOOOO0OO0OODOOOCOOOOO0OO

ooo aoad
goon

CHARBIT bitfiledCODO)OOODODOOOOOODOOOOOO
8

SCHAR_MIN sgnedchar OO0 0OOOOOOO0OOO
-128 /1 -27

SCHAR_MAX sgnedchar OO0 OO0OOoOoOooOOoO
+127/127-1

UCHAR_MAX unsignedchar 000000000000
255// 28-1

CHAR_MIN char DO DOODODOOOODOO
-128// -27

CHAR_MAX char DOOOOODOOOODOO
+127/127-1

MB_LEN_MAX 0o0ooooooooo0ooooooooooooobooo0oooooon
l(CO0o0oO0oooooooooooon)

SHRT_MIN shortintO OO OOoOOoOoOoOooOoOg
-32768 // -21°

SHRT_MAX shortintO OO OOoOOoOoOoOooOog
+32767 1/ 251

USHRT_MAX unsignedshortint 000000000000
65535 // 216-1

INT_MIN intood0oo0o00ooooog
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g0: 000000 0d —<limtsh>

INT_-MAX

UINT_-MAX

LONG_MIN

LONG_MAX

ULONG_MAX

LLONG_MIN

LLONG_MAX

ULLONG_MAX

-2147483648 // -23!
intoodoo0ooooooog
+2147483647 /] 231-1

unsignedint 000000000000
4294967295 // 232-1
longintOOOOO0OO0OO0OO00O0OO
-2147483648 // -23!

longint0 00000000000
2147483647 /] 231-1

unsignedlongint0 00000000 OOO
4294967295 // 232-1
longlongintO O OO0OOO0O0O0O0OO
-9223372036854775808 // -253
longlongintODO OO COO0OOO000OOO
+9223372036854775807 // 263-1

unsigned longlongint 0O 0O C0O0O0O0OO
18446744073709551615 // 264-1
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090 0OO00000 <localeh>

0000 leccaleh00 200000 10000000000000COO00O0O0OOODODOOOOOOO
ooooooooooooogo

struct Iconv
ddooooobooooooooooooobooooooooooo o oooooooooooon
0000000000000 0000000000000000D000000oCchO0O0ooDOoO0n
dododooooooooooooooon

char  xdecimal_point; /I
char  xthousands sep; /[ mn
char  xgrouping; /|

char s«mon_decimal_point // "
char «mon_thousands.sep; // "

char  s«mon_grouping; /I
char  xpositive_sign; f/fmo
char  xnegative sign; /Imn
char  xcurrency_symbol; /I
char frac_digits /I  CHAR_MAX
char p_cs_precedes; /I CHAR_MAX
char  n_cs_precedes; /I CHAR_MAX
char p_sep_by_space; /I CHAR_MAX
char  n_sep_by_space; /I CHAR_MAX
char p_sign_posn; /I CHAR_MAX
char n_sign_posn; /I CHAR_MAX
char  xint_curr_symbol; Inrr
char int_frac_digits; /I CHAR_MAX
char int_p_cs_precedes, /I CHAR_MAX
char int_n_cs precedes, /I CHAR_MAX

char int_p_sep_by_space; /I CHAR_MAX
char int_n_sep_by_space; /I CHAR_MAX
char int_p_sign_posn; /I CHAR_MAX
char int_n_sign_posn; /I CHAR_MAX

gboooboboobooboobobood

LCALL
LC_COLLATE
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90: 000000 <localeh>

LC_CTYPE

LC_MONETARY

LC_NUMERIC

LC_TIME
ooogooboooo
ooboooooo
ood

EEN

0000000000 000000OOsetlocaleD 000000000 OOOODO
oLCcOoOobooOooOoobooooooooooooooooooooboooooo

localehOODODODO0O0OO0OODOOCOCOOOOOOOODODOOO

uo g

localeconv() gobgoboobobooobooboon
ugbboooboobboobuoobd

setlocale() gboboobooboobboobuooboboobooboobobooboobooboobon
goooobooboobboobuooboobbooboog

gdad

localehOODODODO0O0OO0OODODOOOOOOOOOOODOOOO

oo HEN

LCALL gdooobobobbbobdoooooooobo

LC_COLLATE 0000000000 streal() O strxfrm() 0000
O00o0oo

LCCTYPE gdoooboobotbodooooooonb
gogoood

LC_MONETARY

goooooooooooon

LC_NUMERIC OO000o0o0OooOo/oopooooooooo
goooon

LC_TIME sgrftime) D00 O0O0O0O0O0OCOOODO

goooon

localehDODODODO000O0ODDOOOOOOO0ODOODOODODOO
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90: 000000 <localeh>

g g
Iconv struct-000000000OO0DOO0OOOO
god

gboobobooboabboobuoboboobaoabo
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90: 000000 <localeh> | ocaleconv

|ocaleconv

goad
#include <locale.h>
structlconv *localeconv(void);

uo
gboooboboobooobooonod

god

localeconvO OO0 0000000000000 0OOOODODODOOOOOOOOODOODODOOCOCOOD
0000000000000 00O0O0OOIocalecon 0000000000000 O0DOOOOOOO
000000000000 LCAALLOLC.MONETARYOOOO LC.NUMERICO OO setlocale
gboooboboobooboboobooboobbooo

gooan
gobooobooon

00
localeconv 0 0 O Ostructlconv 0000 000000000000 000O000000000000O
000000 (0000)00000000000

0000 char x00000000000000000O0Odecimal_point0000000000000
w0 0000000000000000000000000000000000000000000
00 O00groupingd mon_grouping0 00000000000 000000000O000O0OOO0
000000000000 00Ocha 0000000000000 CHARMAXOOOOOOOO
000000000000000000000000000000000000

char xdecimal _point
0000000000 oooooooooooooooooon

char xthousands_sep
goboooobooboboobooboboobooboboobobobooboobobboobon
goo

char xgrouping
oo ooobooooob oo buoooooboooo

char xmon_decimal _point
goooooooobooooooooooon
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90: 000000 <localeh> | ocaleconv

char *mon_thousands_sep
0000ooooooooooooooooooooddoooooooooooooooooooo

char xmon_grouping
dooooooooboooooobooooooboooooobooooooooooao

char xpositive_sign
do0oo0ooooobooooooboooooobooooooooo

char xnegative sign
do0o0oooooooboooooobooooooooooa

char xcurrency_symbol
do0oo0ooooooooooooooooo

char frac_digits
0o0ooooooooo0doooooooooooo0dooooooo

char p_cs_precedes
000000000000 0000000D000000 currency_symbol0OO0OD0O0O000 1000
ooooooboooobooonoon

char n_cs_precedes
0000000000000 D00D0000O0gn currencyssymbolJO00ODOOD0O0O 1000000
oooonooonoooad

char p_sep_by_space
currency. symbolO OO0 0000000000000 DOODOOO0OO0OO0ODOOODOOOOOOOO
O0oo0o00oO0oooo

char n_sep_by_space
currency symbolO O OO0 OO0OODOOO0OODOODOODODOODOOODOOOOOOOOOOOOO
gooooo

char p_sign_posn
0000000000000 00ooooog positivesignD OO0 OD0OO0OOOOOO

char n_sign_posn
0000000000000 0000 negativesignO OO O0OO0OO0OO0OOOOO

char xint_curr_symbol
000000000000 0000DbO0DbO00OO3000oal1so4217:199%0000n000noaoa
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90: 000000 <localeh> | ocaleconv

O0000O000Oooooo40p0000 (uiDOOODDOOO)ODO0OC0COOOOOOOOODO
gboooooboobooon

char int_frac_digits
0do0o0ooooooobooooooboooooooooooooooa

char int_p_cs precedes
O00000000000000000000000 int_currency.symbol D OO0OO0O00O0O 100
000doboobO0o0DbO0od0m@bOoobOoOooDbOoobOOoOooDbOoOoooOooO

char int_n_cs_precedes
0000000000000 00000000 inteurrency.symbol OO0 OO00O0OO 100000
0000 oddoOO00DmoobOodDobOo0obDOo0ooDoOOooDDOOoOoooOom

char int_p_sep_by_space
int_currency_ symbolO OO0 0000000000000 DOOO0OODOOO0OODOOOOO0O0O
000000000 0000oooooo00o0oooooooooodm

char int_n_sep_by_space
int_currency_ symbolDC 0000000000000 O00O0ODOOO0OODOOOOOOOOOOOOO
goooomobooooooboooooooboooooonot

char int_p_sign_posn
00000000 00000oOooooon postivesgnO OO0 000000 0ODO0OO0DmMOOOOooOO
dooooooooboooooomm

char int_n_sign_posn
O000000000D000000 negativesign 0O 000000000 OOO

groupingd mon_grouping0 00000000000 OOOOOO

CHAR.MAX [OU0O0OO0ODOODOODODODODODbDOD

0 gbbooobooboobboobuooboboobboda

other uboboooboobooobobooboobobooooon
gboboooboooooooooooooooooooooooooog
ugboobboobgodo

p-sep_by_spacell n_sep by space 100 0000000000000
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90: 000000 <localeh>

0 ODOO0ODOOoooOOoOobDbOOoOoDOooboo

1 bDoboOooboboboboboboboboboboboboobobobooboooo
gboogoobooboobboobuooboobboobn

2 0JOooO0oboOooooOooOOoOooobooOooOOoOoDbOoOobbOOoOobDOoOoDbOoD
uboboooboooboobboobooobbooboooobooon

|ocaleconv

psignposnOnsignposn0 0000000000 OOOOOO

goooobogbbooobooon
gbboobobogbuoobboobooboon

gbooobobooboobboobood

0
1
2 000000000 O0O0O0OoboOoOoooooo
3
4

uboboobboobuoobbobbadd

O00000000O0D0D0OD0OO0O localeconvd0 000000000000 O0O0OOOOODODOOOO

googd

gloooob4b000000D0O00OO0O0ODOODOOOODODODOOODDOODOD

oooogo ooono
O O O O O
000000 || 12345 mk | -1.23456mk | FIM 1.234,56 | FIM -1.234,56
ooono L.1.234 -L.1.234 ITL 1.234 -ITL 1.234
oood f 1.234,56 f-1.234,56 NLG 1.234,56 | NLG -1.234,56
ooo SFrs.1,234.56 | SFrs.1,234.56 | CHF 1,234.56 | CHF -1,234.56

DDDD4DDDDD|00aleconVDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD@

Yint_p_cs_precedesO int_n_cs_precedes int_p_sep_by_space int_n_sep_by_spacel] int_p_sign_posn] int_n_sign_posn 0 0 0 O
gbobooooooooobobooboon
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90: 000000 <localeh> | ocaleconv

|oooooo |oooo |oooo | ooo

mon_decimal _point , nn w o
mon_thousands.sep || . " n " » "
mon_grouping "\3" "\3 "3 "3
positive_sign no nn "o -
negative_sign "o n " _n e
currency_symbol "mk” L "\u0192’ | " SFrs”
frac_digits 2 2
p_cs_precedes
n_cs_precedes
p-sep_by_space
n_sep_by_space
p_sign_posn
n_sign_posn 1 1
int_curr_symbol "FIM” "ITL” "NLG” "CHFE”
int_facr _digits 2
int_p_cs_precedes
int_n_cs_precedes
int_p_sep_by_space
int_n_sep_by_space
int_p_sign_posn
int_n_sign_posn

B P, R OO

B OORrRPRFRO
AR R R R R

P OORrRPRFR O

AP, OOFR PR
R R OORPRO
AP, OOFR PR
N R, OOR PR

290



90: 000000 <localeh>

|ocaleconv

0200000 p_cs_precedestd p_sep_by_space0 O O 0O psignposn D0 00000000 OOOOO

googooboobooobobooobon

p_sep_by_space
p_cs_precedes | p_sign_posn 0 \ 1 \ 2
0 0 (125%) | (1.25%) | (1.25%)
1| +1.25% | +1.25% | +1.25%
2| 1.25%+ | 1.25%+ | 1.25%+
3| 1.25+$ | 1.25+$% | 1.25+$
4| 1.25%+ | 1.25%+ | 1.25%+
1 0 (@25) | ($1.25) | ($1.25)
1| +$1.25 | +$1.25 | +$1.25
2| $1.25+ | $1.25+ | $1.25+
3| +$1.25 | +$1.25 | +$1.25
4 | $+1.25 | $+1.25 | $+1.25
U
/+ a sample program that displays the decimal point

character used by the current locale. */
#include <stdio.hs>
#include <locale.h>

int main() {
struct lconv x1lc;
lc = localeconv() ;

printf ("Decimal symbol is: %s\n", lc->decimal point) ;

printf ("Thousands separator is: %$s\n", lc->thousands_sep) ;

printf ("Currency symbol is: %$s\n", lc-scurrency symbol) ;

}
00

Decimal symbol is:
Thousands separator is:
Currency symbol is:

goog
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90: 000000 <localeh> setlocale

setlocale

goad
#include <locale.h>
char xsetlocale(int category, const char * locale);

uo
gboooooboooogan

god

locale 00 0000000000000 00000000000000O setlocaleCOOOOOO
bobooobdbbdbcategoryl DO OO0DOODOO0ODOODOODODOODOODOODOD
O00O0OOsetlocale0 OO0 ullDOO0O00O0ODOOCOCOOOOO0OOOOOOOOOOOO

localeD 00O nullDODODDODODOOOSsetlocale0 0000000000000 O0OOO category O
googobbobbbibddoodoobboooooboboobobbboduuooobn

stlocale 000000000 OODOOODOOODODODOOOOOOONONONDNONOOOOOOOOO
gbogobobooboobobobboboobuoobobboboobooobobooboooban
000000000000 DODODODODODODODOODODOODOslocaleD00O0OD0ODODODODODODODODODOO
gooooooooo

ooooo
category 000 000O000O.

locale DOOOOO

00

setlocale 0 00000 category DO O locale 00O 0D 0OODDOODODODOOODDODOOOOOOOOO
O000000Osetlocale0 00 0000000000000 00OO00OOOOOOOOOOODOOOO
O0000O0O0OOOcategoryO OO0 LCALLOOOOOOOOOODODODDOCODOODOOUOOCcategory
0000000000000 000000000000000000000LC_COLLATEO Ostreoll
O00 srxtrmOO00CO0O000O00OCOLCCTYPEQOOOOODODODOOOODOOOOOODOO
O0000O0OCOCODODO0O0O0OUOUOUOOOOLC.MONETARY OOlocaleconvO0 OO O OOOOOODODO
O0000000000O0LCNUMERICOOOOOOODOOOO/OODOOOOOOOOOOOO
O0000000 localeconvO O OO0OOO0O0OO0COOOOODDOOOOOOOOOOLCTIMEOO
sgritmed 00 000000COOO

localeDDODDO’C"O0O0 CH 0000000000 DDOOOOlecale0000O 000000
0000000000000000000000000O00000000D0D000D setlocaled d 2
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90:

000000 <localeh> setlocale

gbooooboobooaobobooogan

gbooooboabod

setlocale(LC_ALL, "C”);

gbooooboobooooogo

J0000000000uooon stlocaleD 000000000000 O0OO0OOOOOOOOOODO
ooooo

0

/* Sample program that demonstrates setlocale() function =/

#include <stdio.h>
#include <locale.h>

int main()

{

}
00

struct lconvx 1lc;

printf ("Current locale is : %$s\n", setlocale(LC_ALL, NULL)) ;
lc = localeconv() ;

printf ("Example Amount : %d %s\n", 1000, lc->int curr symbol);
printf ("Change to local locale\n");

setlocale(LC_ALL, "");

printf ("Current locale is : %$s\n", setlocale(LC ALL, NULL));
lc = localeconv() ;

printf ("Example Amount : %d %$s\n", 1000, lc->int curr symbol);
return O;

Current locale is : C

Example Amount : 1000

Change to local locale

Current locale is : Japanese Japan.932
Example Amount : 1000 JPY

goon
strcoll(), strftime(), strxfrm().
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0100 OO <math.h>

O000 mathhOOO2000000000000000C0C0OO0OODOO0O0O0OODOOOOOODOO
O0000000010000doubled0000O000O0ODO100double00OOOOOOOOO
Oo0oo0dOoOoopooooOoOooooooooo fooOotoDoooO0OoUoOoooooogooOooo
O00000000ooooooOofo0ooOoOooOOCOOOOOflatD0OOOCOOOOOOODOO
(CoOooOoOoOoo)ooooo0oOooOoolgodOilongdouble0 0 OOOOOOOODODOO (OO
Oo00o0oO0)booooo

ooooo
HUGE_VAL
O00OOdouble0000O0D0DOODOOOO0OO0float0OD0DOOODOOOOOO
ooooo
INFINITY
O000000000000O0O0OO0OO fllatD0D0OO0OD0OOO0OO0OOOO0ODOOOOOOOOOOOOO0O
OO00COO0O0O00OoooDflelatD0O0O0O0OODDOOODODO

googn

NAN
O0 floaOODOOOOOOONaNOOOODODOOODOOOODODOOODOOOODOODODOODO
NaNOOOOOOfleatOOOODOODOOOOODO

googn

FP_ILOGBO

FP_ILOGBNAN
OQ0iloghx) 00000000000 0ODO00ODODO00ODOO00ODOOXxOO0O0OO0O0O FPILOGBOO
xO NaNOODO FPJIILOGBNANDOOOOOOOFPILOGBOO OO INTMINODODO INT-MAX O
FPIILOGBNANDO OO INT.MAXOOO INTMINOODO
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100: 00 <math.h>

EEN

math.hOOOOOOOOO0000D0O0O0OCOO000000

00 0o
acos() 00000000000000000

acosh() D00000000000000000

asin() D0000000D0O0000000

asinh() D0000000000000000

atan() O000000000000 [-«2/2, 7210000000000
atan2() 0000000000000 [-«,7]0000000000
atanh() 00000000000000000000
cbrt()o*oono 0000000000000

ceil() 00000000000000000000
copysign() 2000000000000000

cos() D0000000DO00O000

cosh() 00000000000000000

erfQo*ooo 00000000000

erfc)o*non 0000000000000

exp() eJ000000000O00DOOOOOO
exp2() 20000000000000000000
expm1() e 000D0000O0D0O00-10000000
fabs() 0000000000000

fdim() 20000000000000

floor () 00000000000000000000
fma() (x+y)xzOOOOOOO

fmax() 2000000000000000

fmin() 2000000000000000

fmod() 2000000000000000000

frexp() D000000000000000000
hypot() V242000000

ilogb()o*0oo 0000000000000000000000
Idexp() xx2¢°P 0000000

lgamma()o*non 00000000 00O0O00O0O0OO0

log() 000000000000

log10() 0D001000000000000000

log1p() OD0+l0e000000D0OO0DOODOOO

log2() 0D00200000000000000

logh() 00000000000 00D0O00

Irint() D0000000000000000000000
Iround() D0000000000000000000000

boboobouoobobooobboobooog
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100: 00 <math.h>

modf()
nan()
near byint()

nextafter ()
nexttoward()

pow()

remainder()o*0 00

remquo()
rintQo*ooo
round()

scalbn()o+ooo

ugbboooboobboobuoobd
000000 NaNOODOOOD
goooobooboooboobo
gbooaod
uboboooboobooobooboooon
gooooboobooobooobooon
x¥O0oooooo

2000000000000 0DOOobO
2000000000 boooooooog
uboabboobgoda
ubobooboobboooobooobooobooo
ubooooooooooooooooooooooobogg
xxFLT RADIX"OOOUOOODO

sin() 0000000000000

sinh() 0000000000000000
sqrt() 0000000000000

tan() 00000000000 00000
tanh() 0000000000000000000
tgamma() 00000000000O0o0oon
trunc() 00000000000000

0o0Qg

math.hOOODOOOOO000000000000000D000

goo gd

HUGE_VAL double0 O OOOODO

INFINITY floatD O OOOOO

NAN float 0 O Not-a-Number(DO O O)

isfinite int0 0 0000000000000 0000
good

isgreater doubled O x>yOOODOOOOO

isgreaterequal doubleO O x>yOOGoOooooad

isinf int-int0 0 000000000 DO0DOODOODOOgo
good

isless doubleD O x<yOOQOGOOOODO

islessequal doubleO O x<yOOooooood

islessgreater doubleD O xO [y]O0OOOOOO[ylDOODOOOO
yoooooooooogno

isnan int0d DO OO0 NaNOOOOQOODOOODOOOOO
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100: 00 <math.h>

oo

isnormalo*n oo int0 O 0000000oooooo@ooooo
O00O0OO0OONaNOOODOD)ODDDOODODOOOO
gooo

isunordered goooooooooooooog oo
gooo

signbit intJ0 0 000000000ooooooogogo
googd

goo

isnormal() O fpclassify() O signbit) 0000000000000 0000000000000
Ooxoo000000000000O00OO000O0O0O0ChOOOWindowsOOOOOOOOoOOOOOO
gooooooon

isunordered() O Irint() O Iround() © NAN() O nearbyint() O nexttoward() O remquo() O round() O
tgamma() 0 trunc) D 0000000000000 0000O0DODODOOO0OO00000OO
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100: 00 <math.h> acos

acos

goad

#include <math.h>
type acos(type x);
double acos(double x);

gog
gboogoooooboobooo

gog
acos000000ODO0ODODOOO[O#000DDO0O0D0O0OODDODO

oooon
xgoooooboobooboboo

0oad
acosU U0 xOOUOUOooooooobooon
000 [-,+1]0000000000000000000000000000000000000
doooooooooa
—acos(+oo) 0 NaNO O OO OO
—acos(NaN)O NaNO OO OQOQO
—acos(+0.0)0 7/2000000
—acos(x)0 || >10000 NaNODOOODOO

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;

printf ("acos(x) = %f\n", acos(x));
}
0o
acos(x) = 1.266104
goon

cos(), acosh(), cosh().
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100: 00 <math.h> acosh

acosh

goad

#include <math.h>
type acosh(type X);
double acosh(double x);

ao
googobogbooooobgo

gog

acosh0 00 O0O000OD0O0ODOOO [0ec]000O0ODODOOO
gooan

x Dooobooooooooooo

0d

acosh0 0O xOODODOODODODOODODOODOODODOOODOOOO100000000000000
oo oooobbuoooooa

—acosh(—oo) NaNO OO OO0

—acosh(+o00) 0 oo 000 OO0

—acosh(NaN)O NaNO OO OOoGOQd

—acosh(—z)d z>00000 NaNOOOOOO

—acosh(z) 0 z<1.00000 NaNOOOOOO

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;

printf ("acosh(x) = %f\n", acosh(x));
}
HEN
acosh(x) = NaN
goon

cos(), acos(), cosh().
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100: 00 <math.h>

asin

00

#include <math.h>
type asin(type x);
double asin(double x);

ao
gboogoooboobooon
god

asn00000000000 [#/2,721l0000000C0O0OO

gooan
x Dooooooooooboo

g

asn000xO00D0O0OO0DO00D00O0OD0OOOO00O0O00OO0 [[L,H11]0000000oDooo0o0ooo

gboagbbboobboobooboobboobooobboooobgo

—asin(+oo) D NaNOO DO OO0
—asn(NaN) O NaNO O OO OO
—asin(+£0.0) 0 +0.0000000
—asin(z)0 |z >10000 NaNODOOODOO

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
printf ("asin(x) = $f\n", asin(x));

}
00

asin(x) = 0.304693

agoaoo
sin(), asinh(), sinh().
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100: 00 <math.h> asinh

asinh

goad

#include <math.h>
type asinh(type x);
double asinh(double x);

ao
gboogoooooboobooo

ugn
asnhOOO00O0OO0O0O0O0O000000000000000000000000000000000
g

—asinh(+oo) 0 +co0 00000

—asinh(NaN)O NaNO OO OO0

—asinh(+£0.0) 0 +£0.0000000

—asinh(—z)0 z>00000-asin(x) 000000

gooan
x 0Doobhoooooooooo

g
asnhDOOxOODODODOODODOOOOoOooooo

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
printf ("asinh(x) = %f\n", asinh(x));

}
go

asinh(x) = 0.295673

ogooo
sin(), asin(), sinh().
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100: 00 <math.h> atan

atan

00

#include <math.h>
type atan(type x);
double atan(double x);

ao
gbooobboobooboonon

gog
atan 00 0000000D0000D [«#/2,7/2100000000000000

oooon
xgoobobobobobooboo

0oad

atan 00O xOO0oooooooooobbbdodouuooooooooooooooon
good

—atan(+o0) 0 +7/2000000

—atan(+0.0)0 00000000

—atan(NaN) O NaNO OO OO0

—atan(—z)0 z>00000 —atan(z) 000000

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
printf ("atan(x) = %$f\n", atan(x));

}
go

atan(x) = 0.291457

goon
tan(), atanh(), atanh().
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100: 00 <math.h> atan?2

atan?

0gd
#include <math.h>

type atan2(typey, type x);
double atan2(doubley, double x);

ao
gbooobboobooboonon

gog
atan2 000 0yxOOOD0ODODODO0OO0OO0OO0OD [-#+,7]000000000CDOOOOO

googn
x Doobhoooooboooboooboo

yobooooooooobgoboooogoobo

00

atan2 00 0yxOOOODODOODOOODOOO0OOO0O0OOO0ODO0O0ODOO0ODO0OOoDO0oDooooOooog
dodooobooooooboooooooodooob0oooooooooboooooooooono
0000000000oooDoooooon

—atan2(+0,2)0 z>00000 £0000000

—atan2(+0,+0)0 +00 00000

—atan2(+0,2)0 < 00000 +r 000000

—atan2(+0,-0)0 +x 000000

—atan2(y,+0)0 y >00000 /2000000

—atan2(y,+0)0 y < 00000 /2000000

—atan2(+y,00) 0 yA#00000 £0000000

—atan2(+oc0,z) 0 x 0000000 +x/2000000

—atan2(+y, —o0)d y > 00000 7000000

— atan2(+oc0,00) 0 +7/40 00000

— atan2(+o0, —o0) 0 +37r/4000 000

—atan2(NaN, NaN)O NaNO OO O QOO

0

#include <math.h>
#include <stdio.h>

int main () {

double x = 0.3;
double y = 0.5;
printf ("atan2 (x,y) = %$f\n", atan2(x,y));
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100: 00 <math.h> atan?2

ao

atan2(x,y) = 0.540420

goon
tan(), atan2h(), tan2h().
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100: 00 <math.h> atanh

atanh

00

#include <math.h>
type atanh(type x);
double atanh(double x);

ao
gooooboobooobooon

gog
atanh 000000000000 DOODOOOO0O0OOD

oooon
xgoobobobooboboboobo

0oad

atanhO OO xOODOOODOOOOO0OO0OOOOOOOOOOO [-1,1]o000000oo0oooooag
0dooooooooo-10bo0+1l0d0d0dbooodoooooooooooooooboboooon
do0o0oooooooooooooooooon

—atanh(£0)0 0000000

—atanh(£1)0 +co0 00000

—atanh(x) 0 |z|>10000 NaNOOOOOO

—atanh(+cc)d NaNO O OO OO

—atanh(NaN)O NaNO OO OOO

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;

printf ("atanh(x) = %f\n", atanh(x));
!
0o
atanh(x) = 0.309520
oooad

tan(), atan(), tanh().
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100: 00 <math.h> cbrt

cbrt

oo
#include <math.h>
double cbrt(double x);

uo
DDDDDDDDDEID

godg
cort0000000000ODOOO

gooan
x 0gooooobooooo

00
cort 000 xO0OOODOOO0OO0OO000000000000000000000000000000
—cbrt(+oo) 0 oo 000000

—cbrt(x0)0 £0000000

—cbrt(NaN) O NaNO OO OO0

0

/* a sample program that solves the cube root =*/
#include <stdio.h>
#include <math.hs>

int main()

double x= 8.0;

printf ( "the cube root of 8 is %f\n",cbrt(x));
}
0o

the cube root of 8 is 2.000000

good

00000000000 ChOOOchrt OO0 Windows 0OOODO0DO00O0O0OO0O0OO0O0O0O0DO0OOOO
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100: 00 <math.h>

ceil

ceall

goad

#include <math.h>
type ceil(type X);
double ceil(double x);

ao
goooooboooboon

gog

cedl 000 xO00OD0OD0ODOO00000000000O0O00000000000DoooDoooDoo0O0Oo

gooooooood
—ceil(+o0)d +cc 000000
—cel(£0)0 0000000
—cel(NaN)O NaNOODOOOO

googn
x Dooooooooooboooboooo

uo
celJ000OxOODODOOOOOOOOoOooooDOo
g

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;

printf ("ceil (x) = %$f\n", ceil(x));

}
00

ceil(x) = 1.000000

good
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100: 00 <math.h> copysign

copysign

goad
#include <math.h>
double copysign(double x, doubley);

uo
gbooobooobooo

00O
copysign 000 OxOOO0O0 yDOOOOOOOOOOOCOO

gooan
x Dooooooo

ybooooono

uo

copysign0 00 OxOOOOO0yODOOOOOOOOOOOOOxO NaNOOOONaNO yOOoOoQO
goboobobooobooboobooobooboboboooboobuoobobooboobOoon
O0C0OOcopysgnODO0O0O0O0O0O0O0ODOOODOOOOO

0

/* a sample program that changes the first number’s
sign to the second number’s x/

#include <stdio.h>

#include <math.h>

int main()
double x,vy,z;

bid -1.563;

v = 3.7664;

printf ("before copysign x = %$£, y = %$f \n",x,y);

z = copysign(x,y);

printf ("after copysign x = %$f, y = %$f , z = $f\n", x, y, 2);

}

aoad

before copysign x = -1.566300, y = 3.766400

after copysign x = -1.566300, y = 3.766400 , z = 1.566300
goon
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100: 00 <math.h> cos

COSs

00

#include <math.h>
type cos(type x);
double cos(double x);

ao
goooooboooboon

gog
cosUUDODOOODOODOOODO

oooon
xgogoooogoooo

0oad
cosUOUooUobuooobooxgbbooooooobooobboooobooooon
gooooooood

—cos(+£0)0 1000000

—cos(+oc0)d NaNO DO OO OO

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
printf ("cos (x) = %$f\n", cos(x));

}
uo

cos(x) = 0.955336

o000
acos(), acosh(), cosh().
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100: 00 <math.h>

cosh

cosh

goad

#include <math.h>
type cosh(type x);
double cosh(double x);

ao
gboogoooooboobooo

gog

coshOOODODODO0O0DOODODODDODOOOOO

oooon
xgoooooboobooboboo

go

coshOOOxOOOOOOOOODODOOOOOxOOOOOODOOOOOODOODOOOOOoOoooo

ggobooboobooboobooboooboobboobooogo

—cosh(+£0)0 1000000
—cosh(+o0) 0 oo 000000
—cosh(NaN)O NaNO OO OQOQO

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;

}
00

printf ("cosh(x) = %$f\n", cosh(x));

cosh(x) = 1.045339

goon
cos(), acosh(), acos().

310



100: 00 <math.h>

erf

erf

oo
#include <math.h>
double erf(double x);

uo
DDDDDDDDDD@D

godg
gf00000000ODOOOCOOO

gooan
x Dgoobooooooo

g

ef0000x00000 %f&‘e*thtDDDDDDDDDDDDDDDDDDDDDDDDDDD

Dooooo
—ef(x0)0 £0000000
—ef(too)d £1000000

0

/+* a sample program that returns the error fuction of x */
#include <stdio.h>
#include <math.hs>

int main()
double x,vy;
x = 1;

y = erf (x);

printf ("the error fuction of x= %f is $f\n",x,Vy);

y = erfc(x);

printf ("the complementary value of x= $f is %$f\n",x,y);

}
go

the error fuction of x= 1.000000 is 0.842701
the complementary value of x= 1.000000 is 0.157299

good
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100: 00 <math.h> erfc

erfc

oo
#include <math.h>
double erfc(double x);

uo
DDDDDDDDDDDDHD

god
egfc00000COCOO0O0O0OOODOOO

gooan
x Dooooooooooboo

00
amDDDDxDDDDDDD%ﬂ?eﬂﬁmDDDDDDxDDDDDDDDDDDDDDDDD
00000000000000000000000000000000

—erfe(+o0)0 0000000

—erfc(—o0)0 2000000

O
ef) 0000

goog

‘00000000000 ChOOODerfedDOO Windows J0O0OO0D00O00000O00O0O00000O
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100: 00 <math.h> exp

exp

00

#include <math.h>
type exp(type x);
double exp(double x);

ao
ed0b0O0bOO0ObOODDOOO

gog
expU0bDUooooOoobDOoOooon

ooooo
xelOOOOODOOODODODOODODOOD

00

expd000edd0DOXxOOO0O0O 000000 O0xO00DOODOOODODOODOOODOO
dodododooouoooouobooodouoooooooouooa

—exp(+x0)0 1000000

—exp(+o0) 0 +co 000000

—exp(—oc0) 0 +0000000

—exp(NaN)O NaNO O OOOO

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
(x)

printf ("exp(x) = %$f\n", exp(x));

}
go

exp(x) = 1.349859

ogooo
exp2(), expm1(), frexp().

313



100: 00 <math.h> exp2

exp2

goad

#include <math.h>

double exp2(double X);

float exp2f(float x);

long double exp2l(long double x);

go
200 0000000000D0O00

god
exp2000200000000000000DO0O

googn
x200000O0O0ODOOObOOOoOoDOoOoo

gd

exp20000200000 xO000002*0000000xO0000000000O00DOOOODOO
do0oo0oooooooooboooooooooooooooooooa

—exp2(+0)0 1000000

—exp2(+o0) 0 o000 DODOO

—exp2(—c0) 0 40000000

—exp2(NaN) O NaNO O DO OOO

0

#include <math.h>
#include <stdio.h>

int main()
double x = 3.0;
printf ("exp2 ($f) = %f\n", x, exp2(xX));
!
0o
exp2 (3.000000) = 8.000000
ooono

exp(), expm1(), frexp().
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100: 00 <math.h>

expml

expml

oo
#include <math.h>
double expm1(double x);

uo
ef00000O0OO0-10000000

god
exomlI 000 —-100000000

gooan
xet—-100O0O0OOOODOO

ao

expmli000ed0000O0DO0ODOOOO0ODO 100000 e*—-10000000OxOO0OODOO
gbboaobboobuooboobobboobbooboobboobooboobbooban

—expmi(+0)0 0000000
—expml(+o0) 0 oo 000000
—expml(—oc0) 0 —1000000
—expml(NaN) O NaNO O OO oOQOd

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;

printf ("expml (x) = %f\n", expml(x));
}
0o
expml (x) = 0.349859
oooad

exp(), exp2(), frexp().

315



100: 00 <math.h> fabs

fabs

oo
#include <math.h>
double fabs(double x);

uo
gbooooboooon

god
fabsO OO xOOOOOOODOOO

gooan
x Dooooooooo

0d

fabsO OO OO0 O0D0O0OO0XxODODOOOODOOOO0OOO000D0O0000000000000o0oo0Oog
goood

—fabs(+0)0 +00 00000

—fabs(+o0) 0 +oo 0 OO0 OO0

—fabs(NaN) O NaNO OO OO0

0

/+ a sample program that returns the absolute
value of x. x/

#include <stdio.hs>

#include <math.hs>

int main()
float x;

x = -12.5;
printf ("The absolute of %3.1f is %3.1f \n",x,fabs(x));

}
go

The absolute of -12.5 is 12.5

goog
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100: 00 <math.h>

fdim

fdim

goad

#include <math.h>

double fdim(double x, doubley);

float fdimf(float x, float y);

long double fdiml(long double x, long doubley);

go
gboooobgodaoo

god
fdmOO000000O0OCOOOOO0

googn

x 0OOOOO (yooooooooooooooo)o

yO00OOOO (xO0OOO0ODO0OO0OO0O0O0000)0

00
fdmO0O00000OCOOOOO0O0ODOO
x>yOdOOoOOood x-y
x<yOQoOoooO+0
OO00oo0oOoooooooooooo

0

#include <stdio.h>
#include <math.h>

int main()
double x[2] {1.0, 3.0};
double y[2] {3.0, 1.0};

printf ("fdim(x[0],y[0])
printf ("fdim(x[1],y[1])

}

0O
fdim(x[0],y[0]) = 0.000000
fdim(x[1],y[1]) = 2.000000

ooog
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100: 00 <math.h>

floor

floor

00

#include <math.h>
type floor (type x);
double floor (double x);

ao

goooooboooboon

gog

floor 000 xO0ODODODODO0ODODODODODOOODOOO0OO0OODOOO

googon

xgooboboboboboooooooo

go

floor O0OCO xOOOOOOOOOOOOOOOOODOOOODOODOOODOOOOOODODOOO

oo

—floor(x)0 20 tcoc0 000 2000002000000

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
printf ("floor (x)

}
go

floor(x) = 0.000000

goog

floor (x)) ;
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100: 00 <math.h> fma

fma

oo
#include <math.h>
double fma(double x, doubley, double 2);

uo
gbooooboooon

god
fmald 0001003000000 (x+ty)xzOOODOOOODOOODOoOoOooooOoOd

gooan
x Dgoobooooooo

yboooooooooo
zx+tyOuoooogoyg

oo

fmald 0001003000000 (x+ty)xzOOOOODOOODDODOOODODODOOOOoODoOoOoooo
O000D0OOCO000OO0O0D0FLT.ROUNDSOOOODOOOODOOOODOOOODOIDOOO
gobogooboobobooboobbooboobboooboobooooboon
—z0yO0000C0DOO00O000O0DOOOCOOfma(z,y,z)d NaNODOODOODO
—zx0y000000000D0D0C0DOOD0000000000000O0fma(z,y,2)0 NaNODODO
oo

0

#include <stdio.h>
#include <math.h>

int main()
double x = 1.
(

0, vy =2.0, z =3.0;
printf ("fma (%$£,%£ ) =

$f\n", x, y, z, fma(x, y, 2));

}
go

fma (1.000000,2.000000,3.000000) = 5.000000

goog
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100: 00 <math.h> fmax

fmax

00
#include <math.h>
double fmax(double x, doubley);

uo
gboooooboooogan

god
fmaxOOODOOO0O0OOOOO0OO0OOOOO

gooan
x Dooooooooo

yboooooooono

uo
fmaxOOOOOOOOOCOOCOCOCOOOO0O0OOO0OOO0OO0OOOODUODUOODODOODOoOoOoOoOooOoOg
— 000000 NaANOOOOfmaxOOODO0O0O000000000000D000 NaNOOODONaN
goooabod

0

/* a sample program that decides which of the two values is a max. */
#include <math.h>
#include <stdio.h>

int main()
double x, vy, z;

X 1.0;

v 2.0;

z =fmax(x, vy);

printf ("value 1: %$f\n", x);

printf ("Value 2: %f\n", y);

printf ("$f is the maximum numeric value.\n",z);

}
go

Value 1: 1.000000
Value 2: 2.000000
2.000000 is the maximum numeric value.

goog
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100: 00 <math.h> fmin

fmin

00
#include <math.h>
double fmin(double x, doubley);

uo
gboooooboooogan

god
fimnO0O0000000COO0O0O00O

gooan
x Dooooooooo
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/* a sample program that decides which of the two values is a min. */
#include <math.h>
#include <stdio.h>

int main()
double x, vy, z;

X 1.0;

v 2.0;

z =fmin(x, y);

printf ("value 1: %$f\n", x);

printf ("Value 2: %f\n", y);

printf ("$f is the minimum numeric value.\n",z);

}
go

Value 1: 1.000000
Value 2: 2.000000
1.000000 is the minimum numeric value.

goog
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100: 00 <math.h> fmod

fmod

goad

#include <math.h>

type fmod(type x, double);
double fmod(double x, doubley);
float fmodf(float x, float y);

go
gboooboabd

god
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y 00O
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fmod 00000000 N0000 xny0O00O000O00y0DO0O00O000O000O00O0x0000O0O
0000000000y O00000000O000000y00O00000000000000000
000000000000000000000000000000000000000000
—y000000000fmod(+0,y)0 0000000
—200000y000000O0fmod(z,y)0 NaNOODOODOO
—200000000000fmod(z, +00)0 2000000

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
double y = 1.7;

printf ("fmod (x,y) = %$f\n", fmod(x,y));
!
0o
fmod(x,y) = 0.300000
oooad
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100: 00 <math.h> fpclassify

fpclassify

oo
#include <math.h>
int fpclassify(double x);

uo
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100: 00 <math.h> frexp

frexp
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#include <math.h>
double frexp(double value, int *exp);

uo
gbooooboobooaobobooogan

god
frexpOOOOOOODO [1/2,1]000000000000000O valued 20 xexpO00 xO0OO0O
0000 xOODOODOOvalueDOODDODOOOOO0O000OO0OODDOODDOOOO

googn
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exp U0ooobooboobooboobooobooboo
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frexp 000000000000 0O0OODO0O0ODO0O020000000000000exp00000
int0000000000000000000000000000000000000000000
—frexp(+0,exp) 0 £00 00000

—frexp(£oo,exp) 0 oo OO OO OO

—frexp(NaN,exp) D NaNO OO OO0

0

#include <stdio.h>
#include <math.h>

int main()
double value = 3.1415926;
double x;
int expt;
x = frexp(value, &expt);
printf ("x = %$f\n", x);
printf ("xexp = %d\n", expt);

oo

x = 0.785398
*exXp = 2

0000
exp2(), expm1(), exp().
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100: 00 <math.h>

hypot

hypot

00
#include <math.h>
double hypot(double x, doubley);
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goboobooobooboooboobuooboobobobooboooboobooooboobon

gbooobobooobodd
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— hypot(z, £0) O fabs(z) D00 00O

0

/* a sample program that use hypot () */
#include <stdlib.hs>
#include <math.hs>

int main()
double z,vy;
double x;

p:e

Yy
b4

3;
4;
hypot (x,vy) ;

printf ("The magnitude of the complex number %2.1f+i%2.1f is %2.1f\n",x,vy,2z)

}
go

The magnitude of the complex number 3.0+4.01i is 5.0

goog
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100: 00 <math.h> ilogb

ilogb

oo
#include <math.h>
int ilogb(double X);
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O00OxODODOOOOOOO0O INTMAXODOOOOOxONaNOOOODO FPIILOGBNANDOOO
O000000000ogoooC. loghCOOCOODOODOODDDOOD IMMODOODODODDDDO
go0odOxooooboobooooobouoboobuobuobuobobo

0

/+* The ilogb functions return the signed exponent of x as a signed int value x/
#include <stdlib.h>
#include <math.h>

int main()
double x = 10.0;
printf ("The result is %d\n",ilogb (x)) ;

}
00

The result is 3

good
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100: 00 <math.h> isfinite

isfinite

oo
#include <math.h>
int isfinite(double_t x);
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/* a sample program that decides if x is finite. «*/
#include <math.h>
#include <stdio.h>

int main()
double x;

X = 1.0;
if (isfinite (x))

printf ("$f is a finite number\n",x);
else

printf ("$f is not a finite value\n", x);

}
00

1.000000 is a finite number

good
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100: 00 <math.h>

isgreater

isgreater

goad
#include <math.h>
doubleisgreater (real-floating x, real-floating y);

uo
gbooobooobooo

goo
isgreater 000 (X)>(y)yOOOoooOOoOOO
gooood

x Dooooooooo
yoooooooogoo

go

isgreater 0 00001000000 2000000000000C0C0000000OOIsgreater(xy)

0000 (N>()OoOooooooo

0

#include <stdio.h>
#include <math.h>

int main()
double x = 2.0, y=1.0;

printf ("isgreater (%f %f)= %d\n", x, v,

}
00

isgreater (2.000000 1.000000)= 1

good

isgreater (x,
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100: 00 <math.h> isgreaterequal

isgreaterequal

goad
#include <math.h>
double isgreater equal (real-floating x, real-floating y);

Purpose
O00Doooooooooon

goo
isgreaterequal D OO0 (X)>(y)OOOOODOODO

gooan
x Dooooooooo
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0o
isgreaterequal ] 00001000000 2000000000000000000000Oisgreaterequal(x,y)
00000 (¥ >()000000000

0

#include <stdio.h>
#include <math.h>

int main()
double x = 2.0, y=1.0, z = 2.
printf ("isgreaterequal ($f %f)
printf ("isgreaterequal (%$f %f)

}
00

’

°
°

1 o

d\n", x, vy, isgreaterequal (x, Vy));
d\n", x, z, isgreaterequal (x, z));

o
]

o°

isgreaterequal (2.000000 1.000000)= 1
isgreaterequal (2.000000 2.000000)= 1

ooog
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100: 00 <math.h>

isinf

Isinf
0gd
#include <math.h>

int isinf(double x);

uo

gbooobobooboobooboboobogo
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/+ a sample program that decides if x is infinite.

#include <math.h>
#include <stdio.h>

int main()
double x;
x = 1.0;

if (isinf (x))
printf ("$f is
else
printf ("$f is
X = +4+INFINITY;
if (isinf (x))
printf ("$f is
else
printf ("$f is

}
00

infinite.\n",x);

not infinite. \n", x);

infinite.\n",x);

not infinite. \n", x);

1.000000 is not infinite.

Inf is infinite.

goog
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100: 00 <math.h> isless

Isless

goad
#include <math.h>
double idless(real-floating x, real-floating y);
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gbooobooobooo
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0(X<(y)0O0O0DoDoO0O00o
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#include <stdio.h>
#include <math.h>

int main()
double x = 2.0, y=1.0
f

printf ("isless(%f %$f)= %d\n", x, vy, isless(x, v));

}
go

isless (2.000000 1.000000)= O

goog
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100: 00 <math.h> isessequal

islessequal

goad
#include <math.h>
doubleislessequal(real-floating x, real-floating y);

00
0oOoooooooooo

000

islessequal 0000 <(Y)OOOOOODOOO

googn
x Dooooooooo

yoooooooogoo

00
isessequal 0 00001000000 20000000000000000000 00 isessequal(xy)
00000 (X<()OOOoOoooooo

0

#include <stdio.h>
#include <math.h>

int main()
double x = 2.0, y=1.0, z =
printf ("islessequal (%f %f)
printf ("islessequal ($f %f)

}
uo

2.0;
$d\n", x, y, islessequal (x, V)
$d\n", x, z, islessequal (x, z

islessequal (2.000000 1.000000)= O
islessequal (2.000000 2.000000)= 1

goog
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100: 00 <math.h> islessgreater

islessgreater

goad
#include <math.h>
double islessgreater (real-floating x, real-floating y);

uo
gboooobooboooboboobooonon

goo
idessgreater OO OO0 <M ||¥W>WyOOOOOooOO

gooan
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yboooooooono

gd
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#include <stdio.h>
#include <math.h>

int main()
double x = 2.0, y=1.0, z
printf ("islessgreater ($£
printf ("islessgreater (£

}
00

.0;

o\°
o° ~

d\n", x, y, islessgreater(x, y));
$d\n", vy, z, islessgreater(y, z));

2
£)
£)

o\°

islessgreater (2.000000 1.000000)

=1
islessgreater (1.000000 2.000000)= 1

ooog
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100: 00 <math.h> isnan

isnan

oo
#include <math.h>
int isnan(real-floating X);

uo
0000 NaNOODOODODODODOOoOooo

god
isnan0 000000000 NaANOOOOOOODOOOOOOOOO0O0OO

gooan
xNaNOOUODOOoooooooooooo

0d

isnan 00000000 NaNOOOOOOOOODOOODOOOOO0OOD0OO0O0O00DO000O00000
gobbooooobooooogoooobouooooooo

O

/* a sample program that assigns NaN (not a number) to x

and decide if it is NaN. =/

#include <math.h>

#include <stdio.h>

int main()
double x;

X = NaN;
if (isnan(x)) printf("$f is not a number\n",x);

}
go

NaN is not a number

goog
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100: 00 <math.h> isnormal

isnor mal

oo
#include <math.h>
int isnormal(double x);
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gbgobobooboobbdobuoboboboobuooboboobuooboboobooboab
gboooboobooboobooobbood

0

#include <stdio.h>
#include <math.h>

int main() {
printf ("isnormal (3) = %d\n", isnormal(3));
printf ("isnormal (-3) = %d\n", disnormal(-3));
printf ("isnormal (0) = %d\n", isnormal (0)) ;
printf ("isnormal (-0) = %d\n", isnormal(-0));
printf ("isnormal (Inf) = %d\n", isnormal (Inf)) ;
printf ("isnormal (-Inf) = %d\n", disnormal (-Inf));
printf ("isnormal (NaN) = %d\n", isnormal (NaN)) ;

!

oo

isnormal (3) = 1

isnormal (-3) = 1

isnormal (0) = 0

isnormal (-0) = 0

isnormal (Inf) = 0

isnormal (-Inf) = 0

isnormal (NaN) = 0

oooao
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100: 00 <math.h> isunordered

isunordered

goad
#include <math.h>
doubleisunordered(real-floating x, real-floating y);
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god
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uo
isunordered OO0 00000O0OOOCOCOOO0O0OOODDO100000000OODODOODOCODOO
gd

go
good
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100: 00 <math.h>

Idexp

ldexp
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#include <math.h>
double ldexp(double x, int exp);

uo
Oo0oboOobob 20000000000

god
dexpOOOOxx2*PO000000O0O0O

gooan
x22POQ0ooon

exp 2000000000DO

g

dexpOOOOQODOOCOCOOOO02000000000C00D0OCOO0O0O0O0OOODDOOODOOO

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 3.0;
int 1 = 2;

printf ("ldexp (%f, %d4) = %f\n", x, i,

}
uo

ldexp(3.000000, 2) = 12.000000

goog

ldexp(x, 1)) ;
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100: 00 <math.h> I[gamma

lgamma

oo
#include <math.h>
double lgamma(double x);

uo
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gbbooboboobuoobboobuobboobuoobboobboda

0

/* The lgamma functions compute the natural logarithm of
the absolute value of Gamma of x. */

#include <stdio.hs>

#include <math.hs>

int main()

double x = -12.5;

printf ("ln(|Gamma (%2.1f)| is %2.1f\n",x,lgamma (x)) ;
!
oo

1n(|Gamma (-12.5)| is -20.1

goog
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100: 00 <math.h>

log

oo
#include <math.h>
doublelog(double X);
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—log(£0) 0 —cc 0O ODOOO
—log(l)O+00 00000

—log¥) 0 < 00000 NaNOODDOOO
—log(+o0) 0 4o 000000

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
(x)

printf ("log(x) = %f\n", log(x));

}
go

log(x) = -1.203973

goog
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100: 00 <math.h> logl0

log10

oo
#include <math.h>
double logl0(double x);

uo
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—1logl0(+0) 0 —co 0 DO OO0

—loglo()O+00 00000

—logl0(x)0 z <0000 NaNODO O ODOO

—10910(+00) 0 +oo 000000

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;

printf ("logl0(x) = %$f\n", loglO(x));
}
aoad
logl0(x) = -0.522879
goon
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100: 00 <math.h> loglp

loglp

oo
#include <math.h>
double loglp(double x);

uo
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loglp0000el 000000+ 0000000000000 DOOO0OOO-100000O0O0DO0O
O00o0oOo00oooooooo-10000boooooooooooooooooboooooooon
gobbooooooooooooog
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—loglp (+o0) 0 +oo 000000

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;

printf ("log(x) = %f\n", log(x));
}
0d
log(x) = -1.203973
goon
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100: 00 <math.h>
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log2
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#include <math.h>
double log2(double x);
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—log2(\ 0 z<00000NaNOOODOOO

—10g2 (+o00) 0 +oo 000000

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 2;

printf ("log2 (x) = $f\n", log2(x));
}
0o
log2(x) = 1.000000
oooad
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100: 00 <math.h> logb

logb

oo
#include <math.h>
double logb(double x);
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/* The logb functions return the signed exponent of x. x/
#include <stdlib.h>
#include <math.hs>

int main()

double x = 10.0;
printf ("The result is %f\n",logb(x)) ;

}
g

The result is 3.000000

good
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100: 00 <math.h> Irint

Irint

goad

#include <math.h>

longint Irint(double x);

long longint llrint(double x);
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100: 00 <math.h> Iround

Iround
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#include <math.h>

long int Iround(double x);

long long int llround(double x);
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goood
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100: 00 <math.h> modf

modf
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#include <math.h>
double modf(double value, double *iptr);
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100: 00 <math.h> nan

nan
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#include <math.h>
double nan(const char *tagp);
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0oad

nan(”n-char-sequence”’) 0 0 0 O O O strtod("nan (n-char-sequence) ", (charsx) NULL) O
O0000000Onan("”)000000O0Ostrtod"nan () ", (charxx) NULL) 00O 0O0O0O0OtagpO n-

char-sequence 0 0000000000 O0DDO0ODDOODDOOOOOOStrtod ("nan", (charxx)
NULL) 0O0O00COO0OO0OnanfOO00 nanl OOO0COOO0O00O00ODO strtof D00 strtold 0000
gbooooon
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100: 00 <math.h>
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#include <math.h>
double near byint(double x);
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100: 00 <math.h> nextafter

nextafter
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#include <math.h>
double nextafter (double x, doubley);
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/+ a sample program that computes the next representable value %/
#include <math.h>
#include <stdio.h>

int main()
double x, y, z;

X 5.0;

y 10.0;

z = nextafter(x, y);

printf ("$f is the next representable value.\n", z);

}
go

5.000000 is the next representable value.

goog
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100: 00 <math.h> nexttoward

nexttoward

goad
#include <math.h>
double nexttowar d(double x, long doubley);

uo
DDDDDDDDD

godg
googn
xOoooono

yoooboboboboboboboboboo

aoad
nexttowmard 0 0002000000000 longdoubleD OO OOO0OOOO0O nextafter OO0 OO
gog

g
goog

00000000000 ChOOOnexttoward 0 0000000000000 O00000000000O00O0
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pow

goad

#include <math.h>

type pow(typex, typey);
double pow(double x, doubley);

ao
goooooboooboon

gog
powODOOxOyOoodooooooo

ooooo
x 0 (00)o0o

yOooooo

00

pow DO 0OOxO yOooooooodOxdodddyoooooooooooooooooooooo
UO0xO0dooydooooooobbbotbotoodoooooooooooobobooobbooooboo
0o0oooboooooo0ooooooooooog

—pow(z,z0)00NaNO O DO ODOODO 20000 1000000
—pow(z,+o0) 00 |z >10000 4o OOODOO

— pow(z, +00) 00 |2/ < 1000040000000

— pow(z, —c0) OO 2| >10000+0000000

— pow(z, —00) D0 || < 10000 +oo000000

— pow(+00,y) 00|y >00000 4+ec000000

— pow(+o00,y) 00|yl <00000+0000000

— pow(—o00,y) 00y0 00000000000000000 000000

— pow(—0,4) 00y 0 000000000000000000 400000000

— pow(—00,%) 00y 0 00000000000000000-0000000

— pow(—0,4) 00y 00000000000000000+0000000

— pow(+1,400)0 NaNO OO 000

— pow(z,4) 0020 000000000000000000,w000000000000000 400
ooooOon

— pow(+0,4) 00y 0 000000000000000000 400000000

— pow(+0,4) 00y 0 000000000000000000 400000000

— pow(+0,4) 00y 0 0000000000 0000000 +0000000

— pow(+0,4) 00y 0 000000000000000000+0000000

0
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#include <stdio.h>
#include <math.h>

int main() {

double x = 2.0;
double y = 3.0;
printf ("pow (%$f %f)
}
oo

pow (2.000000 3.000000)

goog

sf\n", x,
8.000000

Y

pow (x,
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remainder

goad
#include <math.h>
double remainder (double x, doubley);

uo
DDDDDDDDD

goo
remainder OO OXREMyO OO0 O0O0O00O0O0

gooan
x0gooooo

yooooo

gd
remainder 000000 (xREMy) OO OGOODQOO

0

/* The function returns the value of r = x REM y. r=x-ny, where n is the
integer nearest the exact value of x/y. x/

#include <math.h>

#include <stdio.h>

int main()
double x, vy, z;

x = 5.0;

y = 2.0;

Zz =remainder (x, y);
printf ("x = $%£f\n", x);

printf ("y = %f\n", v);
printf ("Remainder = $f.\n",z);

}

go
x = 5.000000

y = 2.000000
Remainder = 1.000000.

goog

“OpoooooOoOoDO chOOOremainder 000 Windows 00 0000000000000 DO0OOOOOO
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remquo

remquo

goad
#include <math.h>
double remguo(double x, doubley, int*quo);

uo
DDDDDDDDD

ooo
remquoJ 0 OOxREMyO OOOoOQOoOnd

gooan
x 0Dgogoo

yooooo

quo UOOUOobhuoobooonoboabody

oo

remquo0 000 remainder 00000000 COCCOOO00OCOOO0OO0Oquod0O0ODOODOODOO
O0xyOOOOOOOxyOOOOOOOOOOOO2'OD0OD0ODO0ODODODOODODOUODOOOONnDDO

oooooo3gouoooogg

go
good

®O0poooooo0O0D0OchdOOremquo0 00000000000 DOOOOOOODOOOOOOOOO
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rint

rint

oo
#include <math.h>
doublerint(double x);

uo
DDDDDDDD

god
rint0 0000000000000 DO0OD

gooan
x Dooooooooo

g

rint0 000000000 nearbyint0 0000000000 0O0C rint0000000O0OCODODOO
OO00OOinexact 0O O0OOCOOOO0O0OOOCOOODOCOOOOOODOOOOOOODOOOOOOOO

gooogd
—rint(£0) 0 0000000000000 0000000
—rint(zoo) D00 O0O000O0D0DOOCODOO tecc00D0OOO

0

/* a sample program that rounds a double number. =/
#include <stdlib.h>
#include <math.h>

int main()
double x = 213.645;
printf ("%$3.3f is rounded to %f \n",x,rint(x));

}
go

213.645 is rounded to 214.000000

goog

YOooDODOODODOOOChOOOrint OO0 Windows0OODOOOOODOOO0OO0OO0ODOO0DOOOO
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round

oo
#include <math.h>
double round(double x);

uo
DDDDDDDD

god
roundD 000000000 COOOO0OO

gooan
x Dooooooooo

g
roundD00000O0CCOOOOOOO0OO0OO0O00O0ODOODDODODDOOOOOOODODODOOOOODODODOO
ggbobooboobboooob

uo
goog

YOpooooooooo chdOOround DOOOOOOODOOO0DO0OOOODOO0DO0DOOOOOOO
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scalbn O 0 O scalbln

00

#include <math.h>

double scalbn(double x, int n);
double scalbin(double x, int n);

oo
xx FLT_ RADIX"OOODOOO DD

gog
scabn 00000 scalbin000 xx FLT RADIX"OOOOOO0OO

oooon
x FLT_ RADIX"OOOOOO

n FLT_.RADIXDOODOOD

0d

scalbbn0 0000 scalbinOOOCOFLT RADIX"OOOOOOODOOODOOOOOOOOODOOO
0000000 xx FLT RADIX"OOOOODOOOOOOODODODOODODODODOODODOOooOoooo
good

—scalbn(z,n) 002 0000000000000 2000000

—scalbn(z, 000 000000

0

/* a sample program that decides which of the two values is a max. */
#include <math.h>
#include <stdio.hs>

int main()
double x, z;
int y;
X = 5.0;
y = 2;

z =scalbn(x, y);

printf ("value 1: %f\n", x);

printf ("Value 2: %d\n", y);

printf ("$f is the maximum numeric value.\n",z);

}

oo
Value 1: 5.000000
Value 2: 2

20.000000 is the maximum numeric value.

B¥OopoooDUODODOD ChOOOscalbnOOOOO scalbinO 00 Windows 0000000000 0000000O00
gooa
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goog
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signbit

oo
#include <math.h>
int signbit(double x);

uo
DDDDDDDDDDDDDDDDDDDD

god
sgnbitJ 0 0000000000000 DOOCOCOOO00OO0OoOoooDoOO

gooan
x Dooooooooooooo

g
sgnbit0 0 0000000000000 DODO0ODOO0000O0

0

#include <stdio.h>
#include <math.h>

int main()
printf ("signbit (3) = %d\n", signbit(3));
printf ("signbit (-3) = %d\n", signbit(-3));

g
goog

®OOoDU0ODO00D00O0O0 ChOODOsSignbitDO OO0 Windows 0000000000000 O00O0O00O00O0O
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sin

sin

0gd
#include <math.h>

type sin(typeX);
double sin(double x);

ao
googoobooon

gog
sn000000000D0D00ODOO

oooon
xgooooooooo

go

snO00000000000000xO000OOCOO000O0000O0OoOOoOO00oOoooooOoOo

gbooooooon

The function returns the following values related to special numbers:

—sin(£0)0 £0000000
—sin(oc) D NaNO OO ODODO

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;

printf ("sin(x) = %$f\n", sin(x));

}
00

sin(x) = 0.295520

agoaoo
asin(), asinh(), sinh().
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sinh

00

#include <math.h>
type sinh(type x);
double sinh(double x);

ao
gboogoooboobooon

gog
snhOOODODODO00000oDoOoooooo

oooon
xgooobobobooboobo

0o
snhO0O0O0OxO0O00O00000000000xO00000000000000000000000
0000000000000000000000000000

—sinh(+£0)0 20000000

—sinh(+o0) 0 00000000

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;

printf ("sinh(x) = %f\n", sinh(x));
!
0o
sinh(x) = 0.304520
ooono

sin(), asinh(), asin().
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sort

oo
#include <math.h>
double sgrt(double x);

uo
gbooooboooon

god
sqrt 00 0o0oooooaooogn

gooan
x Dooohoobooooooboobooobooboooobo

g
sqrt 00 00xO00000000000O0000000b0b0oo0b0o0oboobooboooboooDoon
ad

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
printf ("sqgrt(x) = %f\n", sqgrt(x));

}
uo

sgrt (x) = 0.547723

goog
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tan

tan

0gd
#include <math.h>

type tan(type x);
doubletan(double x);

ao
gboogoooboobooon

gog
tan0 00000 DbOOo0nDO0oOonoobOooo

oooon
xgooobobobooboobo

go

tanddouoboboobuoboxxubboobuoobboobobbooboobbooooab

0oOoooooooooo
—tan(+£0)0 0000000
—tan(+oo) 0 NaNO OO DO OO

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
printf ("tan(x) = %$f\n", tan(x));

}
uo

tan(x) = 0.309336

o000
atan(), atanh(), tanh().
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tanh

tanh

goad

#include <math.h>
type tanh(type x);
double tanh(double x);

ao
gbooobboobooboonon

gog

tachO0ODO0OO0ODOO0O000000OD0ODOODOOOOO

oooon
xgoobobobobobooboo

go

tanhO0 00O xOOOOOOOOOOQOOOOOCOOO0OOOOOOOOoOoOoOoOOoOoooooooo

gooo

—tanh(+0)0 0000000
—tanh(xoo) 0 £1 000000

0

#include <math.h>
#include <stdio.h>

int main () {
double x = 0.3;
printf ("tanh(x) = $f\n", tanh(x));

}
00

tanh(x) = 0.291313

goon
tan(), atanh(), atan().
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tgamma

00
#include <math.h>
double tgamma(double x);

uo
DDDDDDDDDDD

Return Value
tgfammal 0000000 ooooood

gooan
x 0gooooobooooo

0d

tgammal0 D0 Ox000O00O0IN(x)000000O0xOO00O0OD0O0O0OO00OO0OOO0OOOOO0OOO
gobbuxgooboooooboboooooob oo boooobbuoooooon
godooonoodooooooooooooooooooon

—tgamma(+oo) 0 oo 000000

—tgamma(x) 000 0000000000000 4vco00000O0O

—tgamma(—occ) D NaNO OO OO0

g
g
goog

00000000000 ChOOOtgammalDO0OO00O000O00O000000000000000O0O00
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trunc

trunc

oo
#include <math.h>
double trunc(double x);

uo
DDDDDDDDDD

god
truncO0O00OO00O00O0O0O0O00OO040

gooan
x 0gooooobooooo

g

truncO00O0O0O000000ODODOOOOO00O0OO0D@OUODODOOD)ODODOOOO0OOO

g
oo
good

200000000000 ChOODOtruncOODOO0OOO0OO0O0O0OO00OO0OO0D00DO00000O0000000
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O0000000 numeric.h OO Ch Professional Edition0 00 0000000000000 OOO
00000000000 000D000000000 math.hOstdarghOarray.h OO0 difen.h00 O
gogoooooooooooguobooooooooooooooooogno

go

oo

balance()
ccompanionmatrix()
cdeter minant()
cdiagonal()
cdiagonalmatrix()
cfevalarray()
cfunm()
charpolycoef()
choldecomp()
cinvers()
clinsolve()

cmean()
combination()
companionmatrix()
complexsolve()
complexsolvePP()
complexsolvePR()
complexsolveRP()
complexsolveRR()
complexsolveRRz()
condnum()

conv()

conv2()

cor rcoef()
correlation2()
covariance()
cpolyeval()

gboooobooboobboobooboobobooboog
oboooooooooooooon
uboobboobaoobooo
ubobooooooboboooboood
gboooooooooooogoooobgo
ubbooobooboonbd
obooboooboobbooboobobooo
boobooooooooooboobon

0000000 ADQOCholeskyOOOOOOOOO
uboooboobooboobbobobooo
Lvooooooooooooboooooooobo
gbbooboboobuoobboobooboobboobodoo
n000000 kOOODDODOOOOOOOOoOooDooOO
oboooooooogg

ubbooobooboonbd
gbooooboobooon
gboobooooooooog
ubobooobooboonod
gbooooboobooon
gboobooooooooog
uboboooboooboonon

10000 Pourier00 (DFT) DO O0O0O0O0O0ODODOOO
20000 Fourier0D0O (DFT)DOOOOOOCOOOO
gboooooooooo

20000bo0boobooog

gboooooooogd
ubobooobooobooboboobooobbooo
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cproduct()

covariance()

cross()

csum()

ctrace()
ctriangularmatrix()
cumprod()
cumsum()

cur vefit()

deconv()
derivative()
derivatives()
determinant()
diagonal()
diagonalmatrix()
difference()
dot()

eigen()
eigensystem()
expm()
factorial()
fevalarray()
fft()

filter ()
filter2()
findvalue()
fliplr ()
flipud()
fminimum()
fminimums()
fsolve()
funm()
fzero()

ged()
getnum()
hessdecomp()

histogram()
householder matrix()

00oo0o0bO0odbOoOoobOo0obOoOoobOoobooooboooog 2
goobooooooooooooooooon
goooooooooo

gooboooooooooon
do00odo0bOOo0obOodoobooobOo0ooooboOooobooooo 200
dooooooooooooooooon
goobooooooooooooooon
doooooooobooooooouoooooo
0o0o0o0ooooooooooood
goobooooooonooogoog

U xODydoooooobobbobobbtooooouooouoooooo
00

100000 Fourierd O (DFMCOOCOOCODOOOOO
ooooooooooooooooooooooon
O000000oooo0O0o0o0ooooooooooo
gooooooooooa

0doooooooooooood
O00000oooooooooo
goobooooooooooood
goooooooooooon
O00000oooooooooo
goobooooooooooood

gooooooooooa

O000ooooo

goooooooooo

NOODOOO Fourier0D O (FFTYODOODOODO
O00000oooooooo

200000 FourierDOO FIROOODOOODODOOO
doooooooooooooooooooooa
O00000ooooooo

gooooooooooo

1000000000000 0000O0OoOooOoOoO0o0000oOoOoo
n00000000000000000O0
gooooooooooooooooon
0ooooooooooooooooon

1000000000 DOO000o00oooOoooao
0000000000 000000D0O00O0DOO00OO0
0dooooooooooooooooon
oottt oogboboboooooooa
O0D0 HessenbergD OO OOOOODO
dooboooooooooooooooooan
Householder OO OO0 O OO0
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identitymatrix()
ifft()

integral1()
integral2()
integral3()

integration2()
integration3()

interpl()
interp2()
inverse()
lcm()
lindata()
linsolve()
linspace()
IIsgcovsolve()
IIsgnonnegsolve()
[Isgsolve()
logm()
logdata()
logspace()

ludecomp()
maxloc()

maxv()

mean()
median()
minloc()

minv()

norm()
nullspace()
oderk()
oderungekutta()
odesolve()
orthonormalbase()
pinver s&()
polyder ()
polyder2()
polyeval()
polyevalarray()

ooooooooood

NOOOOOO Fourierd O (FFHY OO ODOOOO
1000000000000 000

2000 0000000000000 O0OO0O 200000000000
0000000000000 oooOoo3Uouoouooooon
ooooo

2000 0000000000000 O00OO0U0OOOOOOOOOOn
ooo0oooooooog
30000000000000002000000000000000 100
ooooooooo

l000ooooooo

20000000000

ooo0ooooooooooo

000020000000 000000000000o00g
o0o0o0ooooooooooon
LUodoodoooooooooooooon

000000000000 00000000000 lindata)DOOODOOO
000000000000 000DOO0OO0O0ODOODOODOOOOOOOOOn
0000200000000 000D0000DO0O0O0DOO0OOOOOOOn
0020000000000000004d
ooo0o0oooooooood
Od00d0o0do0oooooooooooooooon
0000000000o0doooooooooooooooooong
logdata) DO OO O OOd

OO00O0OnxmOOO LUOOODOOO
o0o000oo0ooooooooog
o0o000o0ooooooooooooo
O000d0000o0o0oo0oooooooooooooga
00000000000o0ooooooooooooooon
o0o00oooooooooooon

2000000000000 0O0O0oOg
00o00000o0ooooooooooo

OO00nullOOODOODOOOO
o000d00dodoo0oodooooooooooooogg
00000000000o00o0o0ooooooooooooooong
o0o00oo0ooooooooooooo
odo0oooooooooog

000 Moore-Penrose 0 0 OO0 O OOOOOOO
ooooooooooood

2000000000000 000DoOooOooOg
0000000000ooooooooo

oooooooooooog
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polyevalm() D000o0o0oooooood
polyfit() goooooooobooooooooooooa
product() O000oooooobOoOoo0o0ooooooooo20000000000
goooa

qrdecomp() O00000000QRODDOOOOOO
grdelete() QRUIDODOUODDDDOOOOOODOO
grinsert() QRUDDDODOOOOOOOOOOO
rank() doooooooooooo
residug() 0oo0oooooooooooooooon
rcondnum() ooo0oooooooooood
roots() Oo00D000O0O0ooo
rot90() OoD90DDDOo0On
rsf2csf() OO0 Schurd 00000 Schurd0O0QCOO0OOO
specialmatrix() Oo0ooOoobooooo

Cauchy CauchyOOOOOODOOOO

ChebyshevVandermonde Chebyshev O O O OO0 OO Vandermonde D O OO OO O0OOO0OOO

Chow ChowO Oooooooo
Circul CirculODODODOOOODOO
Clement ClementOD DO QOQQOQOQoQg

DenavitHartenberg
DenavitHartenberg2

Denavit-Hartenberg O 00000000
Denavit-Hartenberg O D O OO0 OO0

Dramadah DramadahO0 OO0 OO OO OO
Fiedler FiederOOODOODOOOOO
Frank FrankODOOGQOOOOO
Gear GearOOOOOOOODO
Hadamard HadamardO OO OGO OOOO
Hankel Hankel OO OOOOOOO
Hilbert Hilbert OO DODOOOOOO

InverseHilbert

O HileetOOODOOODOOO

Magic MyicOOOOOOOOO

Pascal Pascal DO O OOOOOO

Rosser Rosser0 0O OOOOO

Toeplitz ToeplizOODOOOOOOO

Vander monde Vandermonde DO OO OO OO0

Wilkinson WilkinsonO OO QOO Ooooo
schurdecomp() SchurOO0OoooOOooOoO
sign() oooooooooo
sort() Oo0odooboooooooooooooon
sqrtm() 0000000000000000
std() gddooouooooouooooon
sum() O00odooooooooooooooooooooooonoo
svd() oooooOoooog
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trace()

triangular matrix()
unwrap()

urand()
xcorr()

uboobboobaobooo
gbobooobooboooboboooon
r00000000O0D0O0D 2«7 000000000000
ubboobdxbogobuoobbooboobboooboay
gboooooogoooo
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balance

Synopsis

#include <numeric.h>

int balance(array double complex a[&][&], array double complex b[&][&], ...
/* [array double complex d[&][&]] */);

Syntax

balance(a, b); balance(a, b, d);

Purpose

Balances a general matrix to improve accuracy of computed eigenvalues.

Return Value
This function returns 0 on success and negative value on failure.

Parameters
a Ann x n square matrix to be balanced.

| An output square matrix which contains the balanced matrix of matrix a.
d An optional output square matrix which contains a diagonal matrix.

Description

This function computes the balance matrix b and diagonal matrix d from input matrix aso that b = d~'xaxd.
If ais symmetric, then b == a and d is the identity matrix.

In this function, square matrix a could be any supported arithmetic data type. Output b is the same dimension
and data type as input a. If the input a is a real matrix, the optional output d shall only be double data type.
If the input a is a complex matrix, d shall be complex or double complex’

Examplel _
balance a real general matrix.

#include <numeric.h>
int main()
int m = 5;

array double al[5][5] = { 1, 10, 100, 1000, 10000,
0.1, i, 10, 100, 1000,

0.01, 0.1, 1, 10, 100,

0.001,0.01, 0.1, 1, 10,
0.0001,0.001,0.01, 0.1, 1};

int status;
array double b[m] [m], d[m] [m];
status = balance(a, b, 4d);
if (status == 0) {
printf ("a =\n%f\n", a);
printf ("b =\n%f\n", b);
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printf ("d =\n%f\n", 4d);
printf ("inverse (d) xaxd - b =\n%$f\n", inverse(d)*axd-b);

!
else
printf ("error: calculation error in balance () .\n");

Outputl
a =
1.000000 10.000000 100.000000 1000.000000 10000.000000
0.100000 1.000000 10.000000 100.000000 1000.000000
0.010000 0.100000 1.000000 10.000000 100.000000
0.001000 0.010000 0.100000 1.000000 10.000000
0.000100 0.001000 0.010000 0.100000 1.000000
b =
1.000000 1.000000 1.000000 1.000000 1.000000
1.000000 1.000000 1.000000 1.000000 1.000000
1.000000 1.000000 1.000000 1.000000 1.000000
1.000000 1.000000 1.000000 1.000000 1.000000
1.000000 1.000000 1.000000 1.000000 1.000000
d —

1000.000000 0.000000 0.000000 0.000000 0.000000
0.000000 100.000000 0.000000 0.000000 0.000000
0.000000 0.000000 10.000000 0.000000 0.000000
0.000000 0.000000 0.000000 1.000000 0.0000O0O
0.000000 0.000000 0.000000 0.000000 0.100000

inverse (d) xaxd - b =

0.000000 0.000000 0.000000 0.000000 0.00000O0
0.000000 0.000000 0.000000 0.000000 0.00000O0
-0.000000 0.000000 0.000000 0.000000 0.000000O0
0.000000 0.000000 0.000000 0.000000 0.00000O0
-0.000000 0.000000 0.000000 0.000000 0.000000O0

Example2 _
Balance a complex general matrix.

#include <numeric.h>

int main()
int m = 4;

array double complex al[4] [4] = { 0, 0, complex(1,1), O,
0, 0, 0, complex(1l,1),

complex(11,1) ,complex(10,1), O,

complex(10,1),complex(11,1), O,

int status;
array double complex b[m] [m];
array double d[m] [m] ;
status = balance(a, b, 4d);
if (status == 0) {
printf ("a =\n%4.2f\n", a);
printf ("b =\n%4.2f\n", b);
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}
else
}
Output2
a =

complex(0.00,0.00)
complex (0.00,0.00)
complex(11.00,1.00)

complex(10.00,1.00) complex(11.00,1.00)

complex (0.
complex (0.
complex (1.

complex (1.

d =
.10
.00
.00
.00

o O O o

inverse (d) xaxd
complex (0.

complex (0.
complex (0.

complex (0.

o O O o

printf ("d =\n%4.2f\n", 4d);

printf ("inverse (d) xa*xd -b =\n%4.2f\n",

printf ("error:

.00
.10
.00
.00

See Also
eigensystem().
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E. Anderson, et al, LAPACK Users Guide, Society for Industrial and Applied Mathematics, Philadelphia,

1992.
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ccompanionmatrix

Synopsis
#include <numeric.h>
array double complex ccompanionmatrix(array double complex V[&][:1[:];

Purpose
Find companion matrix with complex number.

Return Value
This function returns the complex companion matrix.

Parameters
v Input array containing the complex coefficients of a polynomial.

Description
This function returns the corresponding complex companion matrix of the complex array v which contains
the coefficients of a polynomial. The eigenvalues of companion matrix are roots of the polynomial.

Example

#include <numeric.h>

int main()
array double complex v[4] = {complex(1,2),3,4,5}; /+ (1+i2)x"3 + 3x"2 + 4x + 5 */
int n = 4;
array double complex a[n-1] [n-1];

a = ccompanionmatrix(v) ;

printf ("ccompanionmatrix(a) =\n%f\n", a);
}
Output

ccompanionmatrix(a) =
complex(-0.600000,1.200000) complex(-0.800000,1.600000) complex(-1.000000,2.000000)

complex(1.000000,0.000000) complex(0.000000,0.000000) complex(0.000000,0.000000)

complex (0.000000,0.000000) complex(1.000000,0.000000) complex(0.000000,0.000000)
See Also
companionmatrix(), roots(), eigensystem(), polycoef().

References

375



110: 0000 —<numeric.h> cdeter minant

cdeter minant

Synopsis
#include <numeric.h>
double complex cdeterminant(array double complex a[&][&]);

Purpose
Calculate the determinant of a complex matrix.

Return Value
This function returns the determinant of the complex matrix a.

Parameters
a The input complex matrix.

Description
The function cdeter minant() returns the determinant of complex matrix a. If the input matrix is not a square
matrix, the function will return NaN.

Example
Calculate the determinant of complex matrices with different data type.

#include <numeric.h>
int main()
array double complex al[2] [2] = {complex(l,z), 4,
3, 7};
/* a2 is an ill-detition matrix =/
array double a2[2][2] = {2, 4,
2.001, 4.0001};
/* a3 is singular =/

array double a3[2][2] = {2, 4,
4, 8};
array complex b[2][2] = {2, 4,
3, 7}r'
array double c[3][3] = {-1,5,86,
3,-6,1,
6,8, 9} ; /* n-by-n matrix «/
double complex det;
det = cdeterminant (a) ;
printf ("cdeterminant (a) = %g\n", det);
det = cdeterminant (a2) ;
printf ("cdeterminant (a2) = %$g\n", det);
det = cdeterminant (a3) ;
printf ("cdeterminant (a3) = %g\n", det);
det = cdeterminant (b) ;
printf ("cdeterminant (b) = %g\n", det);
det = cdeterminant (c) ;
printf ("cdeterminant (¢) = %g\n", det);
!
Output
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cdeterminant (a) = complex(-5,14)
cdeterminant (a2) = complex(-0.0038,-0)
cdeterminant (a3) = complex(-0,-0)
cdeterminant (b) = complex(-2,0)
cdeterminant (c) = complex(317,-0)

See Also

deter minant(), inverse(), diagonal(), ludecomp(), rcondnum().
References

E. Anderson, et al, LAPACK Users Guide, Society for Industrial and Applied Mathematics, Philadelphia,
1992.
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cdiagonal

Synopsis
#include <numeric.h>
array double complex cdiagonal(array double complex a[&][&],... /* [int K] *)[:];

Syntax
cdiagonal(a);
cdiagonal(a, K);

Purpose
Form a vector with diagonals of a complex matrix.

Return Value
This function returns a column vector formed from the elements of the kth diagonal of the complex matrix
a

Parameters
a An input complex matrix.
k An input integer indicating which element the vector is formed from.

Description
The function cdiagonal() produces a row vector formed from the elements of kth diagonal of the complex
matrix a.

Examplel
#include <numeric.hs>
int main()
array double complex al[3][3] = {complex(1,2), 2, 3,
4, 5, 6,
7, 8, 9};

int n =3, k = 1;
array double complex d[n], d2[n-(abs(k))];

d = cdiagonal (a) ;
printf ("cdiagonal(a) = %0.2f\n", 4d);

d2 = cdiagonal (a, k);

printf ("cdiagonal(a, 1) = %0.2f\n", d2);
k= -1;
d2 = cdiagonal(a, k);
printf ("cdiagonal (a, -1) = %0.2f\n", d2);
!
Outputl

378



110: 0000 —<numeric.h> cdiagonal

cdiagonal (a) = complex(1.00,2.00) complex(5.00,0.00) complex(9.00,0.00)
cdiagonal (a, 1) = complex(2.00,0.00) complex(6.00,0.00)

cdiagonal (a, -1) = complex(4.00,0.00) complex(8.00,0.00)

Example2

#include <numeric.h>
int main()

array double complex al[4] [3] = {complex(1,2), 2, 3,
4, 5, 6,
7, 8, 9,
4, 4, 4};

int m=4, n = 3, k1 =1, k2 = -1;

array double complex d[min(m, n)];
array double complex dl[min(m, n-k1)];
array double complex d2[min(m+k2, n)];

d = cdiagonal (a) ;
printf ("cdiagonal(a) = %0.2f\n", d);

dl = cdiagonal (a, k1);
printf ("cdiagonal(a, 1) = %0.2f\n", di);

d2 = cdiagonal (a, k2);

printf ("cdiagonal (a, -1) = %0.2f\n", d2);
}
Output2
cdiagonal (a) = complex(1.00,2.00) complex(5.00,0.00) complex(9.00,0.00)
cdiagonal (a, 1) = complex(2.00,0.00) complex(6.00,0.00)
cdiagonal (a, -1) = complex(4.00,0.00) complex(8.00,0.00) complex(4.00,0.00)
Example3

#include <numeric.h>
int main() {

array double complex a([3][4] = {complex(1,2), 2, 3, 4,
5,6, 7, 8,
9, 4, 4, 4};

int m=3, n =4, k1 =1, k2 = -1;

array double complex d[min(m, n)];
array double complex dl[min(m, n-k1)];
array double complex d2[min(m+k2, n)];

d = cdiagonal (a) ;
printf ("cdiagonal(a) = %0.2f\n", d);

dl = cdiagonal(a, k1) ;
printf ("cdiagonal(a, 1) = %0.2f\n", di);

d2 = cdiagonal (a, k2);
printf ("cdiagonal(a, -1) = %$0.2f\n", d2);
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Output3

cdiagonal (a) = complex(1.00,2.00) complex(6.00,0.00) complex(4.00,0.00)
cdiagonal (a, 1) = complex(2.00,0.00) complex(7.00,0.00) complex(4.00,0.00)
cdiagonal (a, -1) = complex(5.00,0.00) complex(4.00,0.00)

See Also

diagonal(), cdiagonalmatrix().

References
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cdiagonalmatrix

Synopsis
#include <numeric.h>
array double complex cdiagonalmatrix(array double complex V[&],... /* [int K] *)[:1[:];

Syntax
cdiagonalmatrix(v)
cdiagonalmatrix(v, k)

Purpose
Form a complex diagonal matrix.

Return Value
This function returns a complex square matrix with specified diagonal elements.

Parameters
v An input complex vector.

k An input integer indicating specified diagonal elements of the matrix.

Description

The function cdiagonalmatrix() returns a complex square matrix of order n + abs(k) , with the elements
of v on the the kth diagonal. £ = 0 represents the main diagonal, £ > 0 above the main diagonal, and £ < 0
below the main diagonal.

Example

#include <numeric.h>

int main()
array double complex v[3] = {1,2,3};
int n = 3, k;
array double complex al[n] [n];

a = cdiagonalmatrix(v) ;
printf ("cdiagonal matrix a =\n%f\n", a);

k = 0;

a = cdiagonalmatrix(v,k);

printf ("cdiagonalmatrix(a, 0) =\n%f\n", a);
k=1;

array double a2 [n+abs (k)] [n+abs (k)] ;

a2 = cdiagonalmatrix(v,k);

printf ("cdiagonalmatrix (a2, 1) =\n%f\n", a2);
k= -1;

array double a3 [n+abs (k)] [n+abs(k)];

a3 = cdiagonalmatrix(v,k);
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printf ("cdiagonalmatrix (a3, -1) =\n%f\n", a3);

Output

cdiagonal matrix a =
complex (1.000000,0.000000) complex(0.000000,0.000000) complex(0.000000,0.000000)

complex(0.000000,0.000000) complex(2.000000,0.000000) complex(0.000000,0.000000)
complex (0.000000,0.000000) complex(0.000000,0.000000) complex(3.000000,0.000000)
cdiagonalmatrix(a, 0) =

complex(1.000000,0.000000) complex(0.000000,0.000000) complex(0.000000,0.000000)
complex (0.000000,0.000000) complex(2.000000,0.000000) complex(0.000000,0.000000)

complex(0.000000,0.000000) complex(0.000000,0.000000) complex(3.000000,0.000000)

cdiagonalmatrix (a2, 1) =

0.000000 1.000000 0.000000 0.00000O0
0.000000 0.000000 2.000000 0.000000
0.000000 0.000000 0.000000 3.000000
0.000000 0.000000 0.000000 0.00000O0
cdiagonalmatrix (a3, -1) =

0.000000 0.000000 0.000000 0.00000O0
1.000000 0.000000 0.000000 0.000000
0.000000 2.000000 0.000000 0.00000O0
0.000000 0.000000 3.000000 0.00000O0

See Also
diagonalmatrix(), diagonal().

References
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cfevalarray

Synopsis

#include <numeric.h>

int cfevalarray(array double &y, double complex (*func)(double complex x), array double & ...
[* [array int &mask, double complex value] */);

Syntax
cfevalarray(y, func, x)
cfevalarray(y, func, x, mask, value)

Purpose
Complex array function evaluation.

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

Parameters
y A complex output array which contains calculated function values.

x A complex input array at which the function values will be evaluated.
func A function routine given by the user.

mask An input array of integer. An entry with 1 indicates the corresponding function value will be evaluated,
and an entry with 0 indicates that its output value is given by argument value.

value The default complex value which is used to replace the function value when the entry of mask is 0.

Description

This function evaluates the value of a user given function corresponding to the input array x. The input
array can be of any data type and any dimension. The given function prototype shall be double complex
func(double complex ).

Example
Evaluation of function f(z) = =2 for complex array of different dimensions.

#include <numeric.h>
#define N 2
#define M 3

double complex func(double complex x)
return xX*X;

}

int main()
array float complex y2I[N] [M], x2[N][M]; /+ diff data types, diff dim */
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array int maskl[N] [M] = {1, 0, 1, 0, 1, 1};

linspace(x2, 1, N=*M);

x2[1] [2] =complex (2, 3) ;
cfevalarray(y2, func, x2);
printf ("y2 = %5.2f\n", y2);

cfevalarray(y2, func, x2, maskl, -1);
printf ("y2 = %5.2f\n", y2);

}

Output

y2 = complex( 1.00, 0.00) complex( 4.00, 0.00) complex( 9.00, 0.00)
complex(16.00, 0.00) complex(25.00, 0.00) complex(-5.00,12.00)

y2 = complex( 1.00, 0.00) complex(-1.00, 0.00) complex( 9.00, 0.00)
complex(-1.00, 0.00) complex(25.00, 0.00) complex(-5.00,12.00)

See Also
fevalarray().
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cfunm

Synopsis

#include <numeric.h>

int cfunm(array double complex y[&][&], double complex (*func)(double complex ),
array double complex X[ &][&]);

Syntax
cfunm(y, func, X)

Purpose
Evaluate general complex matrix function.

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

Parameters
X Input square matrix. It contains data to be evaluated.

func A function routine given by the user.
y Output square matrix which contains data of the calculated function values.

Description

This function evaluates the complex matrix version of the function specified by the parameter func. In this
function, The input matrix x shall be double complex data type and the specified function prototype shall
be double complex func(double complex ). The output matrix y could be a real or complex data type as
required.

Example
A complex matrix evaluation.

#include <numeric.h>

double complex mylog(double complex x) {
return log(x) ;

}

int main()
array double complex zx[3] [3]={complex(1l,1),complex(2,2),0,
3,complex(4,1),complex(2,5),
0,0,0};
array double complex zyI[3] [3];

expm(zy, zX) ;

printf ("zx = \n%5.1f", zx) ;
printf ("zy = \n%5.1f",zy);
cfunm(zx,mylog, zy) ;
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printf ("zx = \n%5.1f", zx) ;

}
Output

zZX =

complex( 1.
complex( 3.
complex( 0.

zy =

complex (-44.
complex(-12.
complex( O.

ZX =
complex (
complex (
complex (
See Also

o W B

o, 1
0o, O
0, O
9, 56
5,118
0, O
o, 1
0, O
0o, O

complex( 2.
complex( 4.
complex( O.

complex (-87.
complex (-57.

complex( O.
complex (
complex (
complex (

o N

o, 2
0,

0, O
5, 70
4,175
0, O
o, 2
o, 1
0, O

cfunm(), expm(), logm(), funm(), sgrtm().

References

complex( 0.0,
complex( 2.0,
complex( 0.0

’

complex(-101.5,-18.9)
67.8)
0.

complex (-155.5,
complex( 1.0,

complex( 0.0,
complex( 2.0,
complex( 0.0,

0.
5.
0.

0)
0)
0)

0)

.0)

5.0)

.0)

cfunm

G. H. Golub, C. F. Van Loan, Matrix Computations Third edition, The Johns Hopkins University Press,

1996
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char polycoef

Synopsis
#include <numeric.h>
int charpolycoef(array double complex p[&], array double complex a[&][&]);

Purpose
Calculates the coefficients of characteristic polynomial of a matrix.

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

Parameters
p An output array which contains the calculated coefficients of the characteristic polynomial of a matrix.

a An input square matrix.

Description

This function calculates the coefficients of the characteristic polynomial of matrix A which is defined as
det(zI — A). The coefficients are in the order of descending powers. The polynomial it represents is
Pox" + ... + Pp—1T + Pn.

Example

This example calculates the polynomial coefficients for three different matrices al, a2 and a3. al is sym-
metrical with real eigenvalues, a2 is non-symmetrical with real eigenvalues, a3 is non-symmetrical with
complex eigenvalues, and a4 is a complex matrix.

#include <numeric.h>
int main()
/* eigenvalues of a symmtrical matrix are always real numbers x/
array double al[3][3] = {0.8, 0.2, 0.1,
0.2, 0.7, 0.3,
0.1, 0.3, 0.6};
/* eigenvalues of a non-symmtrical matrix can be either real numbers or
complex numbers */
/* this non-symmtrical matrix has real eigenvalues x/
array double a2[3][3] = {0.8, 0.2, 0.1,
0.1, 0.7, 0.3,
0.1, 0.1, 0.6};
/+ this non-symmtrical matrix has complex eigenvalues x/

array double a3[3][3] = {3, 9, 23,
2, 2, 1,
-7, 1, -9};
array double complex a4[2] [2] = {complex(1,2), 4,
3, 7};

array double charpolynomial [4];
array double complex zcharpolynomial [4];
array double complex zcharpolynomial2[3];
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charpolycoef (charpolynomial, al);
printf ("charpolynomial from charpolycoef (al) =\n%f\n", charpolynomial) ;

charpolycoef (charpolynomial, a2);
printf ("charpolynomial from charpolycoef (a2) =\n%$f\n", charpolynomial) ;

charpolycoef (charpolynomial, a3);
printf ("charpolynomial from charpolycoef (a3) =\n%f\n", charpolynomial) ;

charpolycoef (zcharpolynomial, a3);
printf ("zcharpolynomial from charpolycoef (zcharpolynomial, a3) =\n%f\n",
zcharpolynomial) ;

charpolycoef (zcharpolynomial2, a4);
printf ("zcharpolynomial2 from charpolycoef (zcharpolynomial2, a4) =\n%f\n",
zcharpolynomial?2) ;

}
Output

charpolynomial from charpolycoef (al) =
1.000000 -2.100000 1.320000 -0.245000

charpolynomial from charpolycoef (a2) =
1.000000 -2.100000 1.400000 -0.300000

charpolynomial from charpolycoef (a3) =
1.000000 4.000000 103.000000 -410.000000

zcharpolynomial from charpolycoef (zcharpolynomial, a3) =
complex(1.000000,0.000000) complex(4.000000,0.000000) complex(103.000000,0.000000)
complex (-410.000000,0.000000)

zcharpolynomial2 from charpolycoef (zcharpolynomial2, a4) =
complex(1.000000,0.000000) complex(-8.000000,-2.000000) complex(-5.000000,14.000000)

See Also
roots(), polycoef().

References

388



110: 0000 —<numeric.h> choldecomp

choldecomp

Synopsis

#include <numeric.h>

int choldecomp(array double complex a[&][&], array double complex [[&][&], ...
/* [char mode] */);

Syntax

choldecomp(a, 1); choldecomp(a, I, " mode” );

Purpose

Computes the Cholesky factorization of a symmetric ,positive ,definite matrix A.

Return Value
This function returns 0 on success, a negative value on failure, and positive value i indicates that the leading
minor of order 7 is not positive definite and the factorization could not be completed.

Parameters
a A symmetric positive definite two-dimensional matrix.

| A two-dimensional output matrix which contains the upper or lower triangle of the symmetric matrix a.

mode The it mode specifies the calculation of upper or lower triangle matrix.
L or ’I’- lower triangle is calculated.
otherwise the upper triangle matrix is calculated. By default, the upper triangle matrix is calculated.

Description

This function computes Cholesky factorization of a symmetric positive definite matrix A. Cholesky de-
composition factors a symmetric positive definite matrix into two matrices. For a symmetric positive finite
matrix A of real type, Cholesky decomposition can produce matrix L so that

A=LTL

for upper trangle factorization or
A=LL"

for lower triangle factorization. where L7 is the transpose of matrix L. For a symmetric positive finite

matrix A of complex type, instead of LT, the Hermitian L of matrix L shall be used.
Examplel
Cholesky factorization of a real matrix.

#include <numeric.h>
int main()

int m = 5;

array double al[5][5] = { 1, 1, 1,
3, 4, 5,
, 6,10,15,
, 10,20,35,
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1, 5, 15,35,70};

array double a1([5](5] = { -1, 1, 1, 1, 1,
1, 2, 3, 4, 5,
i, 3, 6,10,15,
1, 4, 10,20,35,
1, 5, 15,35,70};
int status;
array double 1[m] [m];
status = choldecomp(a, 1);
if (status == 0) {
printf ("upper triangle 1 =\n%f\n", 1);
printf ("transpose(l)*1l - a =\n%f\n", transpose(l)=xl-a);
!
else

printf ("error: Matrix must be positive definite.\n"
"The %d order of matrix is not positive definite.\n", status);

status = choldecomp(a, 1, ’17);
if (status == 0) {
printf ("lower triangle 1 =\n%f\n", 1);
printf ("lxtranspose(l) - a =\n%f\n", lxtranspose(l)-a);
!
else

printf ("error: Matrix must be positive definite.\n"
"The %d order of matrix is not positive definite.\n", status);

status = choldecomp(al, 1);
if (status == 0) {
printf ("1 =\n%f\n", 1);

}
else {
printf ("a =\n%f", al);
printf ("error: Matrix must be positive definite.\n"
"The %d order of matrix is not positive definite.\n",status) ;

}
}
Outputl
upper triangle 1 =
1.000000 1.000000 1.000000 1.000000 1.000000
0.000000 1.000000 2.000000 3.000000 4.000000
0.000000 0.000000 1.000000 3.000000 6.000000
0.000000 0.000000 0.000000 1.000000 4.000000
0.000000 0.000000 0.000000 0.000000 1.000000
transpose(l)*1 - a =
0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000
lower triangle 1 =
1.000000 0.000000 0.000000 0.000000 0.000000
1.000000 1.000000 0.000000 0.000000 0.000000
1.000000 2.000000 1.000000 0.000000 0.000000
1.000000 3.000000 3.000000 1.000000 0.000000
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1.000000 4.000000 6.000000 4.000000 1.000000

lxtranspose(l) - a =

0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 0.000000
a =

-1.000000 1.000000 1.000000 1.000000 1.000000
1.000000 2.000000 3.000000 4.000000 5.000000
1.000000 3.000000 6.000000 10.000000 15.000000
1.000000 4.000000 10.000000 20.000000 35.000000
1.000000 5.000000 15.000000 35.000000 70.000000
error: Matrix must be positive definite.

The 1 order of matrix is not positive definite.

Example2
Cholesky factorization of a complex matrix.

#include <numeric.h>

int main()
int m = 3;
array double complex al[3] [3] =
{ complex(2,0), complex(0,-1), complex(0,0),
complex(0,1), complex(2,0), complex(0,0),
complex(0,0), complex(0,0), complex(3,0)};

int status;
array double complex 1[m] [m];

status = choldecomp(a, 1);
if (status == 0) {

printf ("upper triangle 1 =\n%5.3f\n", 1);

printf ("transpose(l)*1l - a =\n%5.3f\n", conj(transpose(l))=*l-a);
}
else

printf ("error: Matrix must be positive definite.\n"

"The %d order of matrix is not positive definite.\n", status) ;

status = choldecomp(a, 1, '1’");

if (status == 0) {

printf ("lower triangle 1 =\n%5.3f\n", 1);

printf ("l«transpose(l) - a =\n%5.3f\n", lxconj (transpose(l))-a);
}
else

printf ("error: Matrix must be positive definite.\n"
"The %d order of matrix is not positive definite.\n", status) ;

Output2

upper triangle 1 =

complex(1.414,0.000) complex(0.000,-0.707) complex(0.000,0.000)
complex(0.000,0.000) complex(1.225,0.000) complex(0.000,0.000)
complex(0.000,0.000) complex(0.000,0.000) complex(1l.732,0.000)
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transpose(l)*1l - a =

complex(0.000,0.000) complex(0.000,0.000) complex(0.000,0.000)
complex(0.000,0.000) complex(-0.000,0.000) complex(0.000,0.000)
complex (0.000,0.000) complex(0.000,0.000) complex(-0.000,0.000)

lower triangle 1 =

complex(1.414,0.000) complex(0.000,0.000) complex(0.000,0.000)
complex(0.000,0.707) complex(1.225,0.000) complex(0.000,0.000)
complex(0.000,0.000) complex(0.000,0.000) complex(1l.732,0.000)

lxtranspose(l) - a =

complex(0.000,0.000) complex(0.000,0.000) complex(0.000,0.000)
complex (0.000,0.000) complex(-0.000,0.000) complex(0.000,0.000)
complex(0.000,0.000) complex(0.000,0.000) complex(-0.000,0.000)

References
E. Anderson, et al, LAPACK Users Guide, Society for Industrial and Applied Mathematics, Philadelphia,

1992.
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cinver se

cinverse

Synopsis
#include <numeric.h>

array double complex cinver se(array double complex a[:][:], ... /* [int *status] */)[:1[:];

Syntax
cinverse(a)
cinver se(a, status)

Purpose
Calculate the inverse of a complex square matrix.

Return Value
This function returns the inverse matrix.

Parameters
a Input square matrix of double complex type.

status Output integer indicating the status of calculation.

Description

This function calculates the inverse matrix of a complex square matrix. If calculation is successful,status =

0, otherwise status # 0.

Example

#include <numeric.h>
int main()
array double complex al[2] [2] = {complex(2,-3), 4,

3, 7}; // n-by-n matrix

array double complex inv[2] [2];
int status;

inv = cinverse(a) ;

printf ("cinverse (a) =\n%f\n", inv);
printf ("a =\n%f\n", a);

printf ("cinverse (a)+*a =\n%$f\n", invsxa);
printf ("axcinverse (a) =\n%$f\n", axinv);

inv = cinverse(a, &status);
if (status == 0)

printf ("cinverse(a, &status) = %f\n", inv);
else

printf ("error: numerical error in cinverse()\n");

Output
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cinverse(a) =
complex(0.031461,0.330337) complex(-0.017978,-0.188764)
complex(-0.013483,-0.141573) complex(0.150562,0.080899)

a =
complex (2.000000,-3.000000) complex(4.000000,0.000000)
complex(3.000000,0.000000) complex(7.000000,0.000000)

cinverse(a)*a =
complex(1.000000,-0.000000) complex(0.000000,0.000000)
complex (-0.000000,-0.000000) complex(1.000000,0.000000)

axcinverse (a) =
complex(1.000000,-0.000000) complex(0.000000,0.000000)
complex (0.000000,-0.000000) complex(1.000000,0.000000)

cinverse(a, &status) = complex(0.031461,0.330337) complex(-0.017978,-0.188764)
complex(-0.013483,-0.141573) complex(0.150562,0.080899)

See Also
inverse(), ludecomp(), clinsolve().

References

E. Anderson, et al, LAPACK Users Guide, Society for Industrial and Applied Mathematics, Philadephia,
1992.
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clinsolve

Synopsis
#include <numeric.h>
int clinsolve(array double complex x[:], array double complex a[:][:], array double complex b[:]);

Purpose
Solve the linear system of equations by LU decomposition.

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

Parameters
x Output array which contains the solution of equations.

a Input two-dimensional array contains the coefficients of a linear system of equations.
b Input one-dimensional array for linear equations.

Description

This function solves the system of complex linear equations by LU decomposition. The input matrix a
should be n-by-n. The function can handle the equation set with complex numbers. The function returns 0
if there is a solution for the equation set, otherwise it returns -1.

Algorithm
This function uses the subroutines zgesv() from LAPACK. It calculates the solution to a real/complex system
of linear equations a * X = b, where a is an n-by-n matrix. The LU decomposition with partial pivoting
and row interchanges is used to factor aas a = P * L = U, where P is a permutation matrix, L is unit lower
triangular, and U is upper triangular. The factored form of a is then used to solve the system of equation
axX =b.

Example
Solution of a linear system of equations with complex coefficients.

#include <numeric.hs>
int main()
array double complex al[3

array double complex b[3
array double complex x[3];

int status;

clinsolve(x, a, b);
printf ("linsolve(x, a,b) =\n%f\n", x);
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status = clinsolve(x, a, b);
if (status == 0)
printf ("clinsolve (x,a,b) =\n%f\n", x);
else
printf ("error: numerical error in clinsolve()\n") ;

}
Output

linsolve(x, a,b) =
complex (17.760000,23.680000) complex(2.880000,11.840000) complex(7.240000,-23.680000)

clinsolve(x,a,b) =
complex(17.760000,23.680000) complex(2.880000,11.840000) complex(7.240000,-23.680000)

See Also
lIsgsolve(), linsolve(), inver se().

References

E. Anderson, et al, LAPACK Users Guide, Society for Industrial and Applied Mathematics, Philadelphia,
1992.
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cmean

Synopsis
#include <numeric.h>
double complex cmean(array double complex &a, ... /*[array double complex v[&]] */);

Syntax
cmean(a)
cmean(a, v)

Purpose
Calculate the mean value of all elements of an array of complex type and mean values of the elements of
each row of a two-dimensional array of complex type.

Return Value
This function returns the mean value of all the elements of complex type.

Parameters
a An input array of any dimension.

v An output array which contains the mean values of each row of a two-dimensional array of complex type.
v shall be an array of double complex type.

Description

This function calculates the complex mean value of all elements in an array of any dimension. If the array is
a two-dimensional matrix, the function can calculate complex mean values of each row. The complex mean
values of each row are passed out by argument v.

Example
Calculate the mean values of all elements of arrays of complex type with different dimensions. The mean
values of each row are passed by argument v.

#include <numeric.h>
#define N 2
#define M 3

int main()
complex a[3] = {1,2,complex(3.435,6.35765) };
double complex c[2] [3] [5];
c[0] [0] [0] = complex(53.327,92.5310) ;
c[o] [0] [1] = 20;
complex al[N] [M] = {1,complex(3.54,54.43),3,
4,5,complex (3.455,466) };
array double complex bl [3] [4] = {l,2,3,complex(4,64.54),

complex(5,6.45),6,7,8,
1,complex(4.35,54.43),3,4};
array double complex meanal [N], meanbl[3];
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double complex meanval;

meanval = cmean(a) ;
printf ("mean(a) = %$f\n", meanval) ;
meanval = cmean(c) ;
printf ("mean(c) = $f\n", meanval) ;

/* Note: second argument of cmean() must be double complex data type x/

meanval = cmean(al, meanal) ;
printf ("meanval = mean(al, meanal) = %$f\n", meanval) ;
printf ("mean (al, meanal) = %$f\n", meanal) ;
meanval = cmean(bl, meanbl) ;
printf ("meanval = mean(bl, meanbl) = %f\n", meanval) ;
printf ("mean (bl, meanbl) = %0.2f\n", meanbl);

!

Output

mean (a) = complex(2.145000,2.119217)

mean (c) = complex(2.444233,3.084367)

meanval = mean(al, meanal) = complex(3.332500,86.738333)

mean (al, meanal) = complex(2.513333,18.143333) complex(4.151667,155.333333)

meanval = mean(bl, meanbl) = complex(4.029167,10.451667)
mean (bl, meanbl) = complex(2.50,16.14) complex(6.50,1.61) complex(3.09,13.61)

See Also
mean().
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combination

Synopsis
#include <numeric.h>
unsigned long long combination(unsigned int n, unsigned int Kk);

Purpose
Calculate the number of combinations of n different things taken k at a time without repetitions.

Return Value
This function returns the number of combinations.

Parameters
n The number of different things.

k The number of items taken from n different things.

Description

This function calculates the number of combination of n different things taken k at a time without repetitions.
The number of combination is the number of sets that can be made up from n things, each set containing k
different things and no two sets containing exactly the same k things.

Algorithm
The number of combination of n different things taken k at a time without repetitions is defined as

|

n.

cp=—"__
P —k)E!

Example

#include <numeric.h>

int main() {
unsigned long long f;

f = combination(3, 2);
printf ("combination(3, 2) = %1lu\n", combination (3, 2));

}
Output

combination(3, 2) = 3

See Also
factorial().

References
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companionmatrix

Synopsis
#include <numeric.h>
array double companionmatrix(array double v[&]D[:]1[:];

Purpose
Find a companion matrix.

Return Value
This function returns a companion matrix.

Parameters
v Input array containing the coefficients of a polynomial.

Description
This function returns the corresponding companion matrix of array v which contains the coefficients of a
polynomial. The eigenvalues of companion matrix are roots of the polynomial.

Example

#include <numeric.h>

int main()
array double vI[4] = {2,3,4,5}; /% 2x"3 + 3x"2 + 4x + 5 x/
int n = 4;
array double a[n-1] [n-1];

a = companionmatrix(v) ;
printf ("companionmatrix(a) =\n%f\n", a);

Output

companionmatrix(a) =
-1.500000 -2.000000 -2.500000
1.000000 0.000000 0.000000
0.000000 1.000000 0.000000

See Also
ccompanionmaitrix(), eigensystem(), polycoef().

References
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complexsolve

Synopsis

#include <numeric.h>

int complexsolve(int nl, int n2, double phi_or_r1, double phi_or_r2, double complex z3,
double &xx1, double &xx2, double &xx3, double &xx4);

Purpose
Solve a complex equation in the polar format.

Return Value
This function returns the number of solutions with 0, 1, or 2.

Parameters
nl The first position of the two unknowns on the left hand side of equation(1). It’s value can be 1, 2, 3, or
4.

n2 The second position of the two unknowns on the left hand side of equation(1). It’s value can be 1, 2, 3,
or 4.

phi_or_rl The value of the first known on the left hand side.

phi_or_r2 The value of the second known on the left hand side.

z3 Complex number on the right hand side.

xx1 First unknown on the left hand side.

xx2 Second unknown on the left hand side.

xx3 First unknown on the left hand side for the second solution, if there are more than one set of solution.
xx4 Second unknown on the left hand side for the second solution, if there are more than one set of solution.

Description
This function is used to solve a complex equation in polar format. The equation is in the form of

Rlei(bl + R2€i¢2 =23+ 1y3 (11.2)

Because it is a complex equation that can be partitioned into real and imaginary parts, two unknowns out of
four parameters Ry, ¢1, Ro, and ¢ can be solved in this equation. The parameters R1, ¢1, R, and ¢ are
in positions 1, 2, 3, and 4, respectively.

Algorithm
Two unknowns can be solved by decomposing equation (I1.I) into real and imaginary parts

R cos @1 + Ro cos g2 = x3 (11.2)
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Ry sin ¢ + Rasingg = y3

complexsolve

(11.3)

Case l: n; = 1,no = 2, Solve for Ry and ¢4, given Rs, ¢, R3, ¢3 Or Ra, ¢2, 3, y3. Where, nqy and ny
are the first and second positions of two unknowns on the left hand side of equation (I1.1), respectively.

From equations (I1.2) and equations (I1.3), we get
Ricos¢p1 = x3 — Rocosgo = a

Rlsingi)l = Y3 —RQSingf)g =b

Ry and ¢; can be calculated as

R, = Va2 + b2
¢»1 = atan2(b,a)

Case2: ny = 1,n9 = 3, Given ¢ and ¢-, Ry and R, are solved.

Multiplying equation (L) by e~**2 and e ~**' gives
Riel#1762) 4 R, — Ryei(@s—62)
Ry + Roci(@2=01) — Ry il6a—01)
Imaginary parts of equations (11.8) and equation (I1.9) are
Rysin(¢1 — ¢2) = R3sin(¢3 — ¢2)

Ry sin(¢g — ¢1) = Rasin(¢s — ¢1)
From equation (I1.10) and equation (I1.11) we get

_ sin(¢3 — ¢2)
f =1ty sin(¢1 — ¢2)
_, sin(é3 — ¢1)
fo = 1ty sin(¢p2 — ¢1)

Case 3. n1 = 1,n9 = 4, Given ¢ and Ry, Ry and ¢- are solved.

From equation (I1.2) we have
x3 — Ro cos ¢o

cos ¢

substitute equation (11.14) into equation (11.3) we get

Ry =

(x3 — Rgcos ¢2) sin ¢1 + R sin ¢g cos ¢ = y3 €os ¢
equation (I1.15) can be simplified as

_ Y3cos P — x3sin ¢y
— o

sin(¢2 — ¢1)
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then
¢2 = ¢1 +sin"!(a)go = ¢1 + 7 —sin~!(a) (11.17)

If cos ¢ is larger than machine epsilon,e, R; can be obtained using equation (11.14). Otherwise R; will be
obtained using equation (I1.3)

if (| cos ¢1)| > FLT_EPSILON
(fL’g — R2 COSs (;52)

R, = (11.18)
cos ¢1
else R
R, = (ys — : 2 sin ¢2) (11.19)
sin ¢
Case4: n; = 2,ny = 4, given Ry and Ry, ¢1 and ¢ in equation (11.1) can be solved.
From equation (T1.1)), we get
cos 1 = T3 — H2c08 62 ¢2, sin ¢ = ys = ft2sin¢p 02 (11.20)
R1 Rl

Substituting these results into the identity equation sin? ¢; + cos® ¢; = 1 and simplifying the resultant

equation, we get
x5 +y3 + R3 — R}

Y3 Sin o + x3 COS o = (11.21)
2Ry
from equation (I1.21), we can derive the formulas for ¢; and ¢- as follows:
Y
IX3%+ Y3
Y3
Y
X3 X
Y3 3 . Y3
tan(y) = ==, cos(V) = ———=,sin(¢Y) = ———
s V3 + 93 V73 + 93
Equation (I1.21) becomes,
2., .2 2 _ p2
Y3 sin(¢2) + cos(¢2) = L3 tys - R (11.22)

3
\/:L%—i-y% 2R2\/x§+y§

a = sin(v) sin(¢2) + cos(v)) cos(¢2)

V73 + 3

Let,

2 2 2 p2
P Bt S (11.23)

2R2\/$§+y32,
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Becomes,

cos(p2 — ) =a (11.24)
¢ = YEcos(a) (11.25)
2 2 2 2
= atan2(ys, z3) *+ acos 3 tys+ Iy - B (11.26)
2]%2\/$§ +»y§
¢1 can be obtained using equation (11.20)
¢1 = atan2(sin ¢1, cos ¢1) (11.27)
or use identity equation,
¢, 1—cos(¢) qS sm( )
gt L 080 Ly, sin(g)

Case5: ny = 2,n9 = 3, given Ry and ¢», ¢1 and Rj are solved. This case is similar to Case 3.
Case6: n; = 3,no = 4, given Ry and ¢4, Rs and ¢, are solved. This case is similar to case 1.

Example 1
A complex equation

Rie™' + Rye™? =1 +i2
is solved for the 6 cases described above.

#include <numeric.h>
#include <complex.h>

int main()
double x1, x2, X3, x4;
int nl, n2, num;
double phi or rl, phi or r2;
complex z3, error;

phi or rl = 3;

phi or r2 = 4;

z3 = complex(1l,2);

[*kkkkkxkhkhxd LSt N1l = 1, N2 = 2 *kkkxkxknhn/

nl =1,

n2 = 2;

num = complexsolve(nl, n2, phi or rl, phi or r2, z3, x1, x2, x3, x4);
error = polar(xl, x2) + polar (phi or rl, phi or r2) - z3;

printf ("For nl=1, n2=2, num = %d\n", num);
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o°
h

printf ("For nl=1, n2=2, the output x is %f %f %f \n", x1, x2, x3, x4);
)

printf ("the residual error is %f \n", error

7

[xkkkkkkxkhnkxk test Nl = 1, N2 = 3 *kkkkknkshnx/
nl =1,
n2 = 3;

num = complexsolve(nl, n2, phi or rl, phi or r2, z3, x1, x2, x3, x4);
printf ("For nl=1, n2=3, num = %d\n", num);
printf ("For nl=1, n2=3, the output x is %f %f %f %f \n", x1, x2, x3, x4);

[H*kkkxkkkkxkkx €St N1 = 1, N2 = 4 skkkkkkkkrn/
nl =1,
n2 = 4;

num = complexsolve(nl, n2, phi or rl, phi or r2, z3, x1, x2, x3, x4);
printf ("For nl=1, n2=4, num = $d\n", num);
printf ("For nl=1, n2=4, the output x is %f %f %f %f \n", x1, x2, X3, x4);

[*kkkxkxkkkkxk LSt Nl = 2, N2 = 3 *kkkxkxknhn/
nl = 2,
n2 = 3;

num = complexsolve(nl, n2, phi or rl, phi or r2, z3, x1, x2, x3, x4);
printf ("For nl=2, n2=3, num = %d\n", num);
printf ("For nl=2, n2=3, the output x is %f %$f %f %f \n", x1, x2, X3, x4);

[xkkkkkkxkhnkxx LSt Nl = 2, N2 = 4 *kkkkhxkshnx/
nl = 2,
n2 = 4;

num = complexsolve(nl, n2, phi or rl, phi or r2, z3, x1, x2, x3, x4);
printf ("For nl=2, n2=4, num = %d\n", num);
printf ("For nl=2, n2=4, the output x is %f %f %f %f \n", x1, x2, x3, x4);

[H*kxkkkxkkkxx LSt Nl = 3, N2 = 4 xkkkxkkkrnn/
nl = 3,
n2 = 4;

num = complexsolve(nl, n2, phi or rl, phi or r2, z3, x1, x2, x3, x4);
printf ("For nl=3, n2=4, num = %$d\n", num);
printf ("For nl=3, n2=4, the output x is %f %f %f %f \n", x1, x2, X3, x4);

Output
Example 2
For a complex equation
Rye'® + Roe'® =1+ i2

(1) Given Ry = 3 and ¢1 = 4 radian, find R, and ¢o
(2) Given R; = 3 and Ry = 4, find ¢ and ¢o

#include <numeric.h>
#include <complex.h>

int main () {
double x1, x2, X3, xX4;
int nl, n2, num;
double phi_or_rl, phi_or r2;
complex z3, error;

/* problem (1) nl = 3, n2 = 4 x/
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phi or rl1 = 3;
phi or r2 = 4;

z3 = complex(1,2);
nl = 3,

n2 =

N

num = complexsolve(nl, n2, phi or rl, phi or r2, z3, x1, x2, x3, x4);
printf ("For nl=3, n2=4, the number of solution is = %d\n", num);
printf ("R2 = %$f phi2 = %$f\n", x1, x2);

printf ("R2 = $f phi2 = $f\n", x3, x4);

/* problem (2), nl = 2, n2 = 4 */

nl = 2,

n2 = 4;

num = complexsolve(nl, n2, phi or rl, phi or r2, z3, x1, x2, x3, x4);
printf ("For nl=2, n2=4, the number of solution is = %d\n", num);

printf ("phil = %f phi2 = %f\n", x1, x2);
printf ("phil = %f phi2 = $f\n", x3, x4);

}

Output

For nl=3, n2=4, the number of solution is = 1
R2 = 5.196488 phi2 = 0.964540

R2 = NaN phi2 = NaN

For nl=2, n2=4, the number of solution is = 2

phil = -0.613277 phi2 = 1.942631

phil = 2.827574 phi2 = 0.271667

See Also

complexsolvePP(), complexsolvePR(), complexsolveRP(), complexsolveRR(), complexsolveRRz(), po-
lar ().

References
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complexsolvePP

Synopsis

#include <numeric.h>

int complexsolvePP(double phil, double phi2, double complex z3,
double &r1, double &r2);

Purpose
Solve for r1 and r5 in a complex equation in the polar format.

Return Value
This function returns the number of solution with the value 1.

Parameters

phil The known value on the left hand side.
phi2 The known value on the left hand side.
Z3 Complex number on the right hand side.
r1 rq for the solution on the left hand site.
r2 ro for the solution on the left hand site.

Description
This function is used to solve for r; and 25 in a complex equation in the polar format. The equation is in
the form of

Rleid)l + R26i¢2 = x3 +1Y3 (11.30)

Because it is a complex equation that can be partitioned into real and imaginary parts, two unknowns R;
and ¢- can be solved in this equation.

Algorithm

Two unknowns can be solved by decomposing equation (I11.30) into real and imaginary parts
Ricos¢r + Rycos s = x3 (11.31)
Risin¢1 + Rosin ¢o = y3 (11.32)

Multiplying equation (II.30) by e~%2 and e %1 gives
R1e/@1792) 4 Ry = Ryel(¢s—92) (11.33)
Ry + Rye!(92791) — Ryei(@3=91) (11.34)
Imaginary parts of equations (11.33) and equation (11.34) are
Rysin(¢1 — ¢2) = Rz sin(¢s — ¢2) (11.35)
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Ry sin(¢2 — ¢1) = Rasin(¢3z — ¢1)

From equation (I1.35) and equation (11.36) we get

_ o, sin(¢s — ¢2)
f =1ty sin(¢1 — ¢2)
_, sin(é3 — ¢1)
fo =1ty sin(¢p2 — ¢1)

Note
The function call

complexsolvePP (phil, phi2, z3, rl, r2);
is equivalent to
complexsolve(l, 3, phil, phi2, z3, rl,

Example
For a complex equation

R1€i¢1 + Rgei@ =1+412

Given ¢1 = 3 radian and ¢» = 4 radian, find Ry and ¢s.
See Also

complexsolvePP

(11.36)

(11.37)

(11.38)

complexsolve(), complexsolvePR(), complexsolveRP(), complexsolveRR(), complexsolveRRz(), polar ().

References
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complexsolvePR

complexsolvePR

Synopsis
#include <numeric.h>
int complexsolvePR(double phil, doubler2, double complex z3,
double &r1, double &phi2, double &r1 2, double &phi2_2);

Purpose
Solve for 1 and ¢- in a complex equation in the polar format.

Return Value
This function returns the number of solutions with the value 2.

Parameters

phil The known value on the left hand side.

r2 The known value on the left hand side.

Z3 Complex number on the right hand side.

r1 r; for the first solution on the left hand site.

phi2 ¢, for the first solution on the left hand site.

r1_2 r; for the second solution on the left hand site.
phi2_2 ¢- for the second solution on the left hand site.

Description

This function is used to solve for r; and ¢4 in a complex equation in the polar format. The equation is in the

form of
R1€i¢1 + R2€i¢2 =3 +1Y3

(11.39)

Because it is a complex equation that can be partitioned into real and imaginary parts, two unknowns R;

and ¢- can be solved in this equation.

Algorithm

Two unknowns can be solved by decomposing equation (I1.39) into real and imaginary parts

Ricos¢) + Racos s = a3

Risin¢1 + Rosin g = y3

From equation (I1.40) we have
xr3 — R2 COS (;52
Ry =——"—"-=
cos ¢1
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substitute equation (11.42) into equation (11.41) we get
(r3 — Rgcos ¢2) sin ¢1 + Ro sin ¢g cos ¢ = y3 €os ¢ (11.43)

equation (L1.43) can be simplified as

_ Y3CoS @1 — T3 Sin @y

= 11.44
7 a (11.44)

sin(¢p2 — ¢1)

then
po = ¢1 +sin " (a)pg = ¢1 + m — sin"*(a) (11.45)

If cos ¢ is larger than machine epsilon,e, R can be obtained using equation (11.42). Otherwise Ry will be
obtained using equation (I1.41)

if (| cos ¢1)| > FLT_EPSILON
(1’3 — R2 COS qbg)

Ry = (11.46)
cos @1
else R
131::(93"' 25in 42) (11.47)
sin ¢
Note

The function call
complexsolvePR(phil, r2, z3, rl, phi2, rl 2, phi2 2);
is equivalent to
complexsolve(l, 4, phil, r2, z3, rl, phi2, rl 2, phi2 2);

Example
For a complex equation
Ryt + Roe™®? =1 4 i2

Given ¢ = 3 radian and ro = 4 meters, find R, and ¢-.
See Also
complexsolve(), complexsolvePP(), complexsolveRP(), complexsolveRR(), complexsolveRRz(), polar ().

References
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complexsolveRP

Synopsis
#include <numeric.h>
int complexsolveRP(double a, double complex z,
double &r, double &theta, double &r_2, double &theta 2);

Purpose
Solve for r and € in a complex equation in the polar format.

Return Value
This function returns the number of solutions with the value 2 if successful. Otherwise, it returns -1.

Parameters

a The known value on the left hand side.

Z The complex number on the right hand side.

r r for the first solution on the left hand site.

theta 6 for the first solution on the left hand site.

r_2 r for the second solution on the left hand site.
theta_2 6 for the second solution on the left hand site.

Description
This function is used to solve for  and 6 in a complex equation in the polar format. The equation is in the
form of

(a+ir)e? =z + iy (11.48)

Because it is a complex equation that can be partitioned into real and imaginary parts, two unknowns r and
6 can be solved in this equation.

Algorithm
Two unknowns can be solved by decomposing equation (11.48) into real and imaginary parts
acosf —rsinf = x (11.49)
asinf +rcosf =y (11.50)
From equations (11.49) and (I1.50), we have
(acosf —rsinf)? + (asin@ + rcos 0)? = 22 + o> (11.51)
which can be simplified to
a2 +r2 =2+ (11.52)
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From equation (I1.51)), we can find two solutions for r as follows:

- i\/m (11.53)

From equations (11.49) and (11.50), we can derive the formulas for sin 6 and cos 6 as follows:

ay — re

sinf = —S—— 11.54
r2 + OL2 ( )
TY + ax

cos = —S—— 11.55
r? + a® ( )

For each r, we can use the function atan2() to find 4.

Example
For a complex equation
(a+ir)e? =142

Given ¢ = 3 meters and ro = 4 meters, find r and 6.
See Also
complexsolve(), complexsolvePP(), complexsolvePR(), complexsolveRR(), complexsolveRRz(), polar ().

References
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complexsolveRR

Synopsis
#include <numeric.h>
int complexsolveRR(doublerl, double r2, double complex z3,
double &phil, double &phi2, double &phil 2, double &phi2_2);

Purpose
Solve for ¢ and ¢ in a complex equation in the polar format.

Return Value
This function returns the number of solutions with the value 2.

Parameters

r1 The known value on the left hand side.

r2 The knonw value on the left hand side.

z3 Complex number on the right hand side.

phil ¢; for the first solution on the left hand side.

phi2 ¢, for the first solution on the left hand side.
phil 2 ¢, for the second solution on the left hand side.
phi2_2 ¢, for the second solution on the left hand side.

Description
This function is used to solve for ¢ and ¢- in a complex equation in polar format. The equation is in the
form of

Rleid)l + R26i¢2 = x3 +1Y3 (11.56)

Because it is a complex equation that can be partitioned into real and imaginary parts, two unknowns ¢, and

¢2 can be solved in this equation.

Algorithm
Two unknowns can be solved by decomposing equation (11.56) into real and imaginary parts

Ry cos¢r + Racospa = a3 (11.57)
Risin¢1 + Rosin ¢ = y3 (11.58)
From equation (I1.56), we get

x3 — Ro cos ¢
Ry ’

_ Y- R sin ¢

11.59
i (11.59)

sin ¢1

cos ¢ =
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complexsolveRR

Substituting these results into the identity equation sin? ¢; + cos® ¢, = 1 and simplifying the resultant

equation, we get

23+ y3 + R3 — R}
2Ro

from equation (I1.60), we can derive the formulas for ¢; and ¢- as follows:

Y3 Sin o + x3 coS P2 =

Y

IX3% Y37
Y3

X3 X

Equation (I1.60) becomes,

Y3 3 23 +y3+ R3 — R}

V23 + v3 2R\ /2% + y?

a = sin(v) sin(¢2) + cos()) cos(p2)

—————sin(¢2) + cos(¢2) =
Vo3 + 3

Let,
_ 23 +yi+ RE - RY
2Ro\/23 + 3
Becomes,

cos(@n — ) = a

¢s = 1 =£cos (a)

2 2 RZ o R2
= atan2(ys,x3) £ acos <x3 tys Y 1)

2Roy/7% 4+ y3

¢1 can be obtained using equation (11.59)

¢1 = atan2(sin ¢1, cos ¢1)
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or use identity equation,

¢, 1—cos(¢) ¢, sin(e)
_ _1,1 —cos(¢) — 9tan—! sin(¢)
¢ =2tan" ( Sn(0) )yor¢ =2t (1+Cos(¢) (11.68)

Note
The function call

complexsolveRR(rl, r2, z3, phil, phi2, phil 2, phi2 2);
is equivalent to
complexsolve(2, 4, rl, r2, z3, phil, phi2, phil 2, phi2 2);

Example
For a complex equation
Rie" + Rye'®? =1 + 42

Given Ry = 3 and Ry = 4, find ¢ and ¢-

See Also
complexsolve(), complexsolvePP(), complexsolvePR(), complexsolveRP(), complexsolveRRz(), polar ().

References
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complexsolveRRz

Synopsis

#include <numeric.h>

int complexsolveRRz(double complex z1, double complex r2, double complex z3,
double &phil, double &phi2, double &phil 2, double &phi2_2);

Purpose
Solve for ¢ and ¢ in a complex equation in the polar format.

Return Value
This function returns the number of solutions with the value 2.

Parameters

Z1 complex number on the left hand side.

Z2 complex number on the left hand side.

Zz3 Complex number on the right hand side.

phil ¢, for the first solution on the left hand side.

phi2 ¢, for the first solution on the left hand side.
phil_2 ¢, for the second solution on the left hand side.
phi2_2 ¢- for the second solution on the left hand side.

Description
This function is used to solve for ¢, and ¢, in a complex equation in polar format. The equation is in the
form of

ip1

2161 + 29€'%2 = 23 (11.69)

Because it is a complex equation that can be partitioned into real and imaginary parts, two unknowns ¢; and
¢ can be solved in this equation.

Algorithm
Two unknowns can be solved by using equation (11.70) and its conjugate equation (11.71)
29€'%2 = 25 — 2 (11.70)
Zoe 2 = 75 — 77 (11.71)

Multiplying equations (11.70) and (I1.71)), we get

29%9 = 2323 — 2121 — Zg?le_wl — Egzlew’l (11.72)
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Multiplying equation (II72) by ¢!, we get
Z321 (6i¢1)2 + (2252 — 2323 — Zlfl)eid)l + 2321 =0 (11.73)

We can write equation (I1.73) as
ap® +bp+c=0 (11.74)

With a = Z321, b = 2079 — 2373 — 2121, ¢ = 23%1, and p = €'®1. We can solve for two solutions of p using
the complex quadratic equation (I1.74). With

cos ¢1 = real(p), sin ¢1 = imag(p), (11.75)

we can find ¢, = atan2(py, py).
For each ¢1, we can solve for ¢, by equation (11.76)

€92 = g = (23 — 216%1) /29 (11.76)

we can find ¢o = atan2(qy, g.).

Example

For a complex eq