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Part 1

Gnuplot

Copyright
Copyright (C) 1986 - 1993, 1998, 2004, 2007 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 software.

Permission to distribute the released version of the source code along with corresponding source modifications
in the form of a patch file is granted with same provisions 2 through 4 for binary distributions.

This software is provided "as is" without express or implied warranty to the extent permitted by applicable
law.

AUTHORS
Original Software:
Thomas Williams, Colin Kelley.
Gnuplot 2.0 additions:
Russell Lang, Dave Kotz, John Campbell.
Gnuplot 3.0 additions:
Gershon Elber and many others.
Gnuplot 4.0 and 5.0 additions:
See list of contributors at head of this document.

Introduction

Gnuplot is a portable command-line driven graphing utility for Linux, OS/2, MS Windows, OSX, VMS,
and many other platforms. The source code is copyrighted but freely distributed (i.e., you don’t have to
pay for it). It was originally created to allow scientists and students to visualize mathematical functions and
data interactively, but has grown to support many non-interactive uses such as web scripting. It is also used
as a plotting engine by third-party applications like Octave. Gnuplot has been supported and under active
development since 1986.

Gnuplot supports many types of plots in either 2D and 3D. It can draw using lines, points, boxes, contours,
vector fields, surfaces, and various associated text. It also supports various specialized plot types.

Gnuplot supports many different types of output: interactive screen terminals (with mouse and hotkey
input), direct output to pen plotters or modern printers, and output to many file formats (eps, emf, fig, jpeg,
LaTeX, pdf, png, postscript, ...). Gnuplot is easily extensible to include new output modes. Recent additions
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include interactive terminals based on wxWidgets (usable on multiple platforms), and Qt. Mouseable plots
embedded in web pages can be generated using the svg or HTML5 canvas terminal drivers.

The command language of gnuplot is case sensitive, i.e. commands and function names written in lowercase
are not the same as those written in capitals. All command names may be abbreviated as long as the
abbreviation is not ambiguous. Any number of commands may appear on a line, separated by semicolons
(;). Strings may be set off by either single or double quotes, although there are some subtle differences. See
syntax (p. 60) and quotes (p. 60) for more details. Example:

set title "My First Plot"; plot ’data’; print "all done!"

Commands may extend over several input lines by ending each line but the last with a backslash (\). The
backslash must be the last character on each line. The effect is as if the backslash and newline were not there.
That is, no white space is implied, nor is a comment terminated. Therefore, commenting out a continued line
comments out the entire command (see comments (p. 33)). But note that if an error occurs somewhere
on a multi-line command, the parser may not be able to locate precisely where the error is and in that case
will not necessarily point to the correct line.

In this document, curly braces ({}) denote optional arguments and a vertical bar (|) separates mutually
exclusive choices. Gnuplot keywords or help topics are indicated by backquotes or boldface (where
available). Angle brackets (<>) are used to mark replaceable tokens. In many cases, a default value of the
token will be taken for optional arguments if the token is omitted, but these cases are not always denoted
with braces around the angle brackets.

For built-in help on any topic, type help followed by the name of the topic or help ? to get a menu of
available topics.

A large set of demo plots is available on the web page http://www.gnuplot.info/demo/

When run from command line, gnuplot is invoked using the syntax
gnuplot {OPTIONS} filel file2 ...

where filel, file2, etc. are input file as in the load command. On X11-based systems, you can use
gnuplot {X110PTIONS} {OPTIONS} filel file2 ...

see your X11 documentation and x11 (p. 302) in this document.

Options interpreted by gnuplot may come anywhere on the line. Files are executed in the order specified, as
are commands supplied by the -e option, for example

gnuplot filel.in -e "reset" file2.in

The special filename "-" is used to force reading from stdin. Gnuplot exits after the last file is processed. If
no load files are named, Gnuplot takes interactive input from stdin. See help batch/interactive (p. 31)
for more details. The options specific to gnuplot can be listed by typing

gnuplot --help
See command-line-options (p. 31) for more details.

In sessions with an interactive plot window you can hit ’h” anywhere on the plot for help about hotkeys and
mousing features. Section seeking-assistance will help you to find further information, help and FAQ.

Seeking-assistance

The canonical gnuplot home page can be found at http://www.gnuplot.info

Before seeking help, please check file FAQ.pdf or the above website for a FAQ (Frequently Asked
Questions) list.

Another resource for help with specific plotting problems (not bugs) is
https://stackoverflow.com/questions/tagged/gnuplot


http://www.gnuplot.info/demo/
http://www.gnuplot.info
http://www.gnuplot.info/faq/
http://www.gnuplot.info/faq/
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Bug reports and feature requests should be uploaded to the trackers at

http://sourceforge.net/projects/gnuplot/support

Please check previous reports to see if the bug you want to report has already been fixed in a newer version.

When reporting a bug or posting a question, please include full details of the gnuplot version, the terminal

type,

and the operating system. A short self-contained script demonstrating the problem is very helpful.

Instructions for subscribing to gnuplot mailing lists may be found via the gnuplot development website on
SourceForge http://sourceforge.net/projects/gnuplot

Please note that before you write to any of the gnuplot mailing lists you must first subscribe to the list. This
helps reduce the amount of spam.

The address for mailing to list members is:

gnuplot-info@lists.sourceforge.net

A mailing list for those interested in the development version of gnuplot is:

gnuplot-beta@lists.sourceforge.net

New features

Features introduced in version 5.4

These sections list new commands, plot styles, and other features introduced in version 5.4.

Support for 64-bit integer arithmetic

All evaluation of expressions and functions uses 64-integer arithmetic if supported by the platform.

Integer overflow is detected and handled according to user preference. See overflow (p. 184).

Voxel grids

Gnuplot now supports operations based on 3D grids of voxel data.

set vgrid $gridname size N creates an NxNxN grid of voxels.

set vxrange [vxmin:vxmax] together with set vyrange and set vzrange define which region of
space the grid occupies. This may or may not be identical to the xyz range of the plot.

voxel(x,y,z) can be used in expressions to read or write an individual voxel.

vfill DATA _SOURCE using x:y:z:radius:(<expression>) acts analogously to a plot command
except that instead of plotting it increments voxels near each point in the input data.

vclear $gridname resets an existing voxel grid to contain all zero values.

the current contents of one or more voxel grids can be referenced by splot commands to assign colors or
other properties of plot elements by using the voxel function in using specifiers. See demo voxel.dem.

voxel grids can also be plotted by name in splot commands with plot styles dots, points, or isosur-
face. See demo vplot.dem.

New plot styles and style options

3D plot style with polygons reads polygon faces from a data file. This can be used to create a surface
or to construct a solid object. See with polygons (p. 81).


http://sourceforge.net/projects/gnuplot
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splot $voxelgrid with {dots|points} marks all voxels whose value is above a requested threshold
level.

splot $voxelgrid with isosurface creates a tessellated 3D surface enclosing voxels above a requested
threshold level. See isosurface (p. 88).

Voxel grid values can be referenced in the using specifiers for 3D plots.

set spiderplot selects a new plotting mode allowing creation of spider plots (also known as radar
charts). These are essentially parallel axis plots where the axes are arranged radially rather than
vertically. See spiderplot (p. 82), set style spiderplot (p. 208), set paxis (p. 191).

Plot style with circles can be used in 3D plots.
Plot style with boxes can be used in 3D plots.

2D plot style with arrows is identical to with vectors except that each arrow is specified using
x:y:length:angle rather than x:y:xdelta:ydelta

splot FOO with pm3d fillcolor <colorspec>
pm3d surfaces can have individual fillstyle and separate top/bottom fillcolor

pm3d option noclipcb causes quadrangles with palette color outside cbrange to be skipped rather
than being drawn with color clipped to cbmin or cbhmax.

Customized contour line types. See set cntrparam (p. 141).

New data pre-processing filters

smooth zsort sorts 2D points on values in a 3rd column. See smooth zsort (p. 117).

New commands and command options

Voxel grid commands. See set vgrid (p. 215), set vxrange (p. 217), vclear (p. 240), vfill
(p. 240), and voxel (p. 40).

New options for showing the xy xz and yz planes in 3D plots. See set walls (p. 217), set grid
vertical (p. 158).

set table separator {tablcomma|"char"} can be used to create csv files. See plot with table
(p. 209).

New options set view projection {xy|xz|yz} adjust view angles, axis tic and label placement to
generate a 2D projection of a 3D splot. set view projection xy is equivalent to set view map.

set rgbmax <value> controls interpretation of input RGB values.
Array size can be implicit if an initializer is present, e.g. Array A = [1,2,3].
Optional radial clipping of line segments in polar mode. See set clip (p. 140).

Extra lines to customize the key can be added by substituting keyentry in place of a filename or func-
tion in plot and splot commands. This produces a line in the key without generating a corresponding
plot. See keyentry (p. 164).

User-specified translation of mouse coordinates (EXPERIMENTAL). See map_projection demo.

set datafile columnheaders causes first line of input to be read as strings rather than as data
values. Equivalent to set key autotitle columnheader except that it does not affect generation of
key entries. If this option is in effect the stats command will generate an array of strings containing
the column headers found.

You can define multiple textbox styles. See set style textbox (p. 208).
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New terminals and terminal options

The pcl5 terminal has been extended to support PCL5e/PCL5¢ printers and many modern gnuplot
features.

The pstricks terminal has been extended to support many modern gnuplot features including RGB
colors and transparency, filled polygons, and boxes.

New terminal pict2e to use the LaTeX2e pict2e environment. It directly supersedes older terminals
latex, emtex, eepic, and tpic, which are no longer built by default.

The texdraw terminal has been extended to support text at arbitrary angles, variable line width, v5
dashed lines, and filled boxes and polygons. It can now be used with plain TeX, too.

The previously experimental Direct2D variant of the windows terminal replaces the GDI and GDI+
variants. It now supports printing using D2D and color fonts.

The pm OS/2 terminal has been modernized to support e.g. uft8, bold and italic text, and dashed
lines. (Since 5.2.7).

The dospc and svga DOS terminals have been modernized and now support interactive keyboard and
mouse (svga only) input.

Pixmaps as objects

set pixmap allows import of an image in standard format (png jpeg gif) as a pixmap that can be
positioned anywhere in a plot or on the page. Unlike plotting with image, pixmap objects retain
their original aspect ratio and size independent of axis scaling or rotation. See pixmap (p. 191).

Week-date time formats

The Covid-19 pandemic of 2020/2021 generated increased interest in plotting epidemiological data, which is
often tabulated using a "week date" reporting convention. This revealed deficiencies with gnuplot support
for this convention, including errors in time formats %W and %U. These formats worked incorrectly prior
to version 5.4.2.

Time specifier format %W has been brought into accord with the ISO 8601 week date standard.
Time specifier format %U has been brought into accord with the CDC/MMWR week date standard.
New function tm_week(time, std) returns ISO or CDC standard week of year.

New function weekdate_iso(year, week, day) converts ISO standard week date to calendar time.

New function weekdate_cdc(year, week, day) converts CDC standard week date to calendar time.

Other new features

Enhanced text mode accepts \U+xxxx (xxxx is a 4 or 5 character hexadecimal) as representing a
Unicode code point that is converted to the corresponding UTF-8 byte sequence on output.

The character sequence $# in a using specifier evaluates to the total number of columns available in
the current line of data. For example "plot FOO using 0:(column($# - 1))" plots the last-but-one field
of each row.

Time/date input recognizes format %p to handle am/pm field

plot titles are evaluated *after* plotting, rather than before. This allows the title to reference quantities
calculated while plotting.

Built-in modified Bessel functions (besiO besil besin)

Built-in order N Bessel functions of the 1st and 2nd kind (besjn besyn)



26 gnuplot 5.4

(5. "using" context, $# means "number of columns in current data line"

(5.4.2) "plot with fillsteps {above|below y=<value>}" analogous to filledcurves
e (5.4.3) "nogrid" flag allows splot components to opt out of dgrid3d processing

(

(

2) in
)
)
)

5.4.3) "set style histogram nokeyseparators" (see newhistogram (p. 75))

5.4.5) column(0) returns the linear ordering of nonuniform matrix elements. Thus for element Ali,j]
in an MxN matrix, column(0) / M gives the row index i column(0) % M gives the column index j

(5.4.5) The position of the key box can be manually tweaked by giving an offset added to whatever
position the program would otherwise use. See set key offset (p. 166).

(5.4.5) Component boxes in "plot with histograms" can be colored according to a separate column of
category/color information. See lc variable (p. 51).

(5.4.5) Fix a regression in version 5.4.4 that caused string->int promotion to incorrectly assume a
leading 0 implies an octal number

Changes

e pm3d filled area quadrangles are clipped smoothly to current zrange. This affects pm3d surfaces
and also the faces of 3D boxes, polygons, etc. set pm3d border retrace paints over potential
antialiasing glitches between adjacent pm3d quadrangles by drawing a same-color border.

e Revised syntax for plot style 'with parallelaxes’. See parallel (p. 80). The histogram, parallelaxis, and
spiderplot styles now use similar syntax that can iterate over plot elements: plot for [column=1:N]
DATA using column

e Sampling generated by pseudofile '+’ is affected by set trange.

e Offsets from set offsets are applied only to autoscaled axes. The documentation has always said this,
but it was not applied consistently.

e Imaginary values returned by the using specifier of a 2D plot are treated as undefined values (NaN)
rather than as real(value). This was always true for function plots and 3D data plots. E.g. the
following two plots are equivalent. plot [-1:1] sqrt(x); plot [-1:1] "+’ using 1:(sqrt($1)

e The set fontpath command is deprecated. The search path for fonts to be embedded in output from
the postscript terminal has been revised.

Features introduced in version 5.2
New plot styles and style options

e 3D plot style with zerrorfill. See zerrorfill (p. 88), fenceplots (p. 87) and zerror demo.
e Beeswarm plots. See set jitter (p. 161), beeswarm (p. 63) and beeswarm plot demo

e The symbol used for individual points in a plot can be controlled by data values (see pointtype
variable (p. 81))
New data pre-processing filters

e Normalized frequency of occurrence in a data set (see smooth fnormal (p. 116))

e Automated binning of data (see bins (p. 111))


http://gnuplot.info/demo_5.4/zerror.html
http://gnuplot.info/demo_5.4/jitter.html
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Polar mode improvements and extensions

e Polar coordinates may be used in label, arrow, and object definitions

e set [m]ttics places ticmarks and labels on the perimeter of a polar plot. See polar axis and
ticlabels demo

e set rlabel (p. 199) places a label above the r axis

e Inverted rrange (p. 199) (i.e. set rrange [90:0]) allows use of celestial horizontal coordinates. See
solar path demo

e set border polar (p. 137) draws a solid line around the perimeter of a polar plot

e set theta (p. 211) controls the position of theta = 0 around the perimeter of a polar plot and the
sense (clockwise or anti-clockwise) of increasing theta

Nonlinear coordinates systems

e Any plot axis can be assigned a pair of functions, possibly nonlinear, that describe the forward and
reverse mapping to a linear range (see set nonlinear (p. 179)) Nonlinear x/y axis demo

e The familiar command set logscale has been reimplemented as a special case nonlinear axis where
the paired functions are log(x) and exp(x).

New commands and command options

e Inside the bracketed clause of an iteration, continue jumps immediately to the next iteration, break
immediately exits from the iteration

e toggle {<plotno> | "plottitle" | all}" interactively enables or disables display of one element of
the current plot (see toggle (p. 238))

e save fit replaces deprecated command update

e set table "outfile.name" append will append subsequent tabulated plots to an existing text file
rather replacing its contents

e set pm3d lighting describes a lighting model with specular highlighting (see lighting (p. 194))

e set minussign tells gnuplot to use a special symbol in the current encoding to replace the ascii
character -’ in negative numbers

e set micro tells gnuplot to use a special symbol in the current encoding to replace the ascii character
'w’ for the scientific notation prefix "micro" The special typographic symbols for micro and minussign
are used only in axis tic labels and strings explicitly created with gprintf(). The byte sequence used to
represent these characters depends on the current encoding.

New data type "array"

e This gnuplot version introduces a new data type array name[size]. An array must be declared before
use. Each array element A[i] may be a string, an integer, a real number, or a complex value. A single
array may contain elements with different types. The cardinality operator |A| returns the size of array
A. See arrays (p. 45).

New terminals and terminal options

e See sixelgd (p. 290) for description of a new terminal that supports interleaving plots with the
command lines that generated them if gnuplot is run inside a vt340-compatible terminal emulator

e The domterm (p. 255) terminal supports interleaving plots with the command lines that generated
them if gnuplot is run inside an svg-aware terminal emulator


http://gnuplot.info/demo_5.4/ttics.html
http://gnuplot.info/demo_5.4/ttics.html
http://gnuplot.info/demo_5.4/solar_path.html
http://gnuplot.info/demo_5.4/nonlinear3.html
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The windows (p. 296) terminal supports saving the current graph to a bitmap file

The windows (p. 296) terminal graph window can be docked to the wgnuplot text window
New (experimental) Direct2D /DirectWrite backend for the windows terminal

The wxt terminal supports exporting to an EMF file or printer on Windows

The dumb terminal supports ANSI colors for lines and fill area

The tkcanvas terminal has been rewritten to support many more modern gnuplot features, as well as
new languages. (Since 5.0.3)

Other new features

An additional rotation angle azimuth affects the orientation of 3D plots. This can be set from the
command line (see set view azimuth (p. 216)) or by dragging with the right mouse button. Hotkey
z resets azimuth to 0.

gnuplot running under Windows can interpret Unicode (BMP) input scripts by converting them to the
current encoding from set encoding, including UTF-8

Textboxes can be assigned a border color and fill color (see set style textbox (p. 208))
Customized plot legends (see plot title (p. 127), set key (p. 162), multiple keys (p. 166))

A sampling range specifier for plotting with pseudofile '+’ can include a sampling interval. For example:
plot sample [t=0:100:10] "+’ using (t):(1):(label[t]) with labels

Pseudo-file ’++’ generates samples on the u and v axes, rather than x and y. This allows placement of
multiple parametric surfaces in 3D that occupy distinct regions of Cartesian space. See sampling.dem.

new formats descriptors tH tM tS handle relative times (interval lengths). See time_specifiers
(p. 156).

"R initiates a reverse-search through the history for the built-in readline which is used on Windows,
too, see command-line-editing (p. 32).

Revised printing support on Windows using set output "PRN", see windows printing (p. 298).

Features introduced in version 5.0

The dot-dash pattern of a line can now be specified independent of other line properties. See dashtype
(p- 52), set dashtype (p. 145), set linetype (p. 169)

The default sequence of colors used for successive elements in a plot is more easily distinguished by users
with color-vision defects. The color sequence is under user control (see set colorsequence (p. 139)).
This mechanism can also be used to generate monochrome plots (see set monochrome (p. 173)). In
previous gnuplot versions monochrome could only be selected when changing the current terminal
via set terminal.

New plot styles with parallelaxes, with table, and labeled contours.
New data pre-processing filter for monotonic cubic splines (see smooth mecsplines (p. 116))

Text markup now supports bold and italic font settings in addition to subscript, superscript, font
size and other previously available properties. Enhanced text mode is now enabled by default. See
enhanced text (p. 34). Text elements can be enclosed in a box (see set style textbox (p. 208)).

Interactive terminals support hypertext labels that only appear when the mouse hovers over the label’s
anchor point.

New coordinate system (Degrees, Minutes, Seconds). See set xtics geographic (p. 225).

The default format for axis labels is "% h" ("$%h$" for LaTeX terminals). This format is like the C
standard format %g except that the exponential term, if present, is written using a superscript. E.g.
1.2 x 1075 rather than 1.2E05.
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e Command scripts may place in-line data in a named data block for repeated plotting. See inline data
(p- 48).

e Support for 32-bit Alpha channel + RGB color #AARRGGBB. See colorspec (p. 50).

e Support for HSV color space via a translation function hsv2rgh(H,S,V).

e Secondary axes (x2, y2) may be locked to the primary axis via a mapping function. In the simplest
case this guarantees that the primary and secondary axis ranges are identical. In the general case it
allows you to define a non-linear axis, something that previously was possible only for log scaling. See
set link (p. 170).

e Each function in a plot command may optionally be preceded by a sampling range. This does not affect
the overall range of the plot, only the range over which this function is sampled. See plot (p. 105)
and piecewise.dem.

e If the external library libcerf is available, it is used to provide complex math routines cerf, cdawson,
erfi, faddeeva, and the Voigt profile VP (x,sigma,gamma).

e The import command attaches a user-defined function name to a function provided by an external
shared object (support is operating-system dependent). A template header and example source and
make files for creating a suitable external shared object are provided in the demo collection.

e Previous commands in the history list of an interactive session can be reexecuted by number. For
example, history !5 will reexecute the command numbered 5 in the history list.

e Bit-shift operators >> and <<.

e Shell invocation of gnuplot can pass parameters to a gnuplot script. gnuplot -c scriptfile.gp ARG1
ARG2 ARG3 ...

Differences between versions 4 and 5

Some changes introduced in version 5 may cause certain scripts written for earlier versions of gnuplot to
behave differently.

* Revised handling of input data containing NaN, inconsistent number of data columns, or other unexpected
content. See Note under missing (p. 146) for examples and figures.

* Time coordinates are stored internally as the number of seconds relative to the standard unix epoch 1-
Jan-1970. Earlier versions of gnuplot used a different epoch internally (1-Jan-2000). This change resolves
inconsistencies introduced whenever time in seconds was generated externally. The epoch convention used
by a particular gnuplot installation can be determined using the command print strftime("%F",0). Time
is now stored to at least millisecond precision.

* The function timecolumn(N,"timeformat") now has 2 parameters. Because the new second parameter
is not associated with any particular data axis, this allows using the timecolumn function to read time data
for reasons other than specifying the x or y coordinate. This functionality replaces the command sequence
set xdata time; set timefmt "timeformat". It allows combining time data read from multiple files with
different formats within a single plot.

* The reverse keyword of the set [axis|range command affects only autoscaling. It does not invert or
otherwise alter the meaning of a command such as set xrange [0:1]. If you want to reverse the direction
of the x axis in such a case, say instead set xrange [1:0].

* The call command is provides a set of variables ARGC, ARGO, ..., ARG9. ARGO holds the name of the
script file being executed. ARG1 to ARG are string variables and thus may either be referenced directly or
expanded as macros, e.g. @ARG1. The contents of ARGO ... ARG9 may alternatively be accessed as array
elements ARGV[0] ... ARGV[ARGC]. An older gnuplot convention of referencing call parameters as tokens
$0 ... $9 is deprecated.

* The optional bandwidth for the kernel density smoothing option is taken from a keyword rather than a
data column. See smooth kdensity (p. 117).
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Deprecated syntax

Gnuplot version 4 deprecated certain syntax used in earlier versions but provided a configuration option that
allowed backward compatibility. Support for the old syntax has now been removed.

Deprecated in version 4 and removed in version 5:

set title "01ld" 0,-1

set data linespoints

plot ’file’ thru f(x)

plot 1 2 4 # horizontal line at y=1
update

Current equivalent:

TITLE = "New"

set title TITLE offset char O, char -1
set style data linespoints

plot ’file’ using 1:(f(column(2)))
plot 1 linetype 2 pointtype 4

save fit "filename"

Deprecated in version 5

if (defined(VARNAME))
set style increment user
call ’script’ 1.23 ABC
(in script: print $0, "$1", "number of args = $#")
set fontpath
set clabel
fit control variables FIT_x*

Current equivalent:

if (exists("VARNAME"))
set linetype
call ’script’ 1.23 "ABC"
(in script: print ARG1l, ARG2, "number of args = ", ARGC
set cntrlabel
set fit <option> <value>

Deprecated in version 5.4

# use of a file containing ‘reread‘ to perform iteration
N = 0; load "file-containing-reread";
file content:

N = N+1

plot func(N,x)

pause -1

if (N<5) reread

Current equivalent

do for [N=1:5] {
plot func(N, x)
pause -1
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Demos and Online Examples

The gnuplot distribution contains a collection of examples in the demo directory. You can browse on-line
versions of these examples produced by the png, svg, and canvas terminals at http://gnuplot.info/demos

The commands that produced each demo plot are shown next to the plot, and the corresponding gnuplot
script can be downloaded to serve as a model for generating similar plots.

Batch /Interactive Operation

Gnuplot may be executed in either batch or interactive modes, and the two may even be mixed together
on many systems.

Any command-line arguments are assumed to be either program options (see command-line-options) or
names of files containing gnuplot commands. Each file or command string will be executed in the order
specified. The special filename "-" is indicates that commands are to be read from stdin. Gnuplot exits after
the last file is processed. If no load files and no command strings are specified, gnuplot accepts interactive
input from stdin.

Command line options

Gnuplot accepts the following options on the command line

-V, —--version

-h, --help

-p -—-persist

-d --default-settings
-s -—-slow

-e '"commandl; command2; ..."
-c scriptfile ARG1 ARG2 ...
-p tells the program not to close any remaining interactive plot windows when the program exits.
-d tells the program not to execute any private or system initialization (see initialization (p. 57)).

-s tells the program to wait for slow font initialization on startup. Otherwise it prints an error and continues
with bad font metrics.

-e "command" tells gnuplot to execute that single command before continuing.

-c is equivalent to -e "call scriptfile ARG1 ARG2 ...". See call (p. 90).

Examples

To launch an interactive session:

gnuplot

To launch a batch session using two command files "input1l" and "input2":

gnuplot inputl input2

To launch an interactive session after an initialization file "header" and followed by another command file
"trailer":

gnuplot header - trailer

To give gnuplot commands directly in the command line, using the "-persist" option so that the plot remains
on the screen afterwards:


http://gnuplot.info/demos/
http://gnuplot.info/demos/
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gnuplot -persist -e "set title ’Sine curve’; plot sin(x)"

To set user-defined variables a and s prior to executing commands from a file:

gnuplot -e "a=2; s=’file.png’" input.gpl

Canvas size

This documentation uses the term "canvas" to mean the full drawing area available for positioning the plot
and associated elements like labels, titles, key, etc. NB: For information about the HTML5 canvas terminal
see set term canvas (p. 248).

In earlier versions of gnuplot, some terminal types used the values from set size to control also the size of
the output canvas; others did not. The use of ’set size’ for this purpose was deprecated in version 4. Almost
all terminals now behave as follows:

set term <terminal type> size <XX>, <YY> controls the size of the output file, or "canvas". By
default, the plot will fill this canvas.

set size <XX>, <YY> scales the plot itself relative to the size of the canvas. Scale values less than 1 will
cause the plot to not fill the entire canvas. Scale values larger than 1 will cause only a portion of the plot to
fit on the canvas. Please be aware that setting scale values larger than 1 may cause problems.

Example:

set size 0.5, 0.5

set term png size 600, 400
set output "figure.png"
plot "data" with lines

These commands produce an output file "figure.png" that is 600 pixels wide and 400 pixels tall. The plot
will fill the lower left quarter of this canvas. This is consistent with the way multiplot mode has always
worked.

Command-line-editing

Command-line editing and command history are supported using either an external gnu readline library,
an external BSD libedit library, or a built-in equivalent. This choice is a configuration option at the time
gnuplot is built.

The editing commands of the built-in version are given below. Please note that the action of the DEL key
is system-dependent. The gnu readline and BSD libedit libraries have their own documentation.
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’ Command-line Editing Commands

Character Function
’ Line Editing
"B move back a single character.
°F move forward a single character.
“A move to the beginning of the line.
“E move to the end of the line.
“H delete the previous character.
DEL delete the current character.
°D delete current character. EOF if line is empty.
“K delete from current position to the end of line.
“L redraw line in case it gets trashed.
Y delete the entire line.
W delete previous word.
v inhibits the interpretation of the following key as editing command.
TAB performs filename-completion.
] History
“P move back through history.
°N move forward through history.
"R starts a backward-search.

Comments

The comment character # may appear almost anywhere in a command line, and gnuplot will ignore the
rest of that line. A # does not have this effect inside a quoted string. Note that if a commented line ends
in ’\” then the subsequent line is also treated as part of the comment.

See also set datafile commentschars (p. 148) for specifying a comment character for data files.

Coordinates

The commands set arrow, set key, set label and set object allow you to draw something at an arbitrary
position on the graph. This position is specified by the syntax:

{<system>} <x>, {<system>} <y> {,{<system>} <z>}

Each <system> can either be first, second, polar, graph, screen, or character.

first places the x, y, or z coordinate in the system defined by the left and bottom axes; second places it
in the system defined by the x2,y2 axes (top and right); graph specifies the area within the axes — 0,0 is
bottom left and 1,1 is top right (for splot, 0,0,0 is bottom left of plotting area; use negative z to get to the
base — see set xyplane (p. 226)); screen specifies the screen area (the entire area — not just the portion
selected by set size), with 0,0 at bottom left and 1,1 at top right. character coordinates are used primarily
for offsets, not absolute positions. The character vertical and horizontal size depend on the current font.

polar causes the first two values to be interpreted as angle theta and radius r rather than as x and y. This
could be used, for example, to place labels on a 2D plot in polar coordinates or a 3D plot in cylindrical
coordinates.

If the coordinate system for x is not specified, first is used. If the system for y is not specified, the one used
for x is adopted.

In some cases, the given coordinate is not an absolute position but a relative value (e.g., the second position
in set arrow ... rto). In most cases, the given value serves as difference to the first position. If the given
coordinate belongs to a log-scaled axis, a relative value is interpreted as multiplier. For example,
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set logscale x
set arrow 100,5 rto 10,2

plots an arrow from position 100,5 to position 1000,7 since the x axis is logarithmic while the y axis is linear.

If one (or more) axis is timeseries, the appropriate coordinate should be given as a quoted time string
according to the timefmt format string. See set xdata (p. 218) and set timefmt (p. 213). Gnuplot
will also accept an integer expression, which will be interpreted as seconds relative to 1 January 1970.

Datastrings

Data files may contain string data consisting of either an arbitrary string of printable characters containing
no whitespace or an arbitrary string of characters, possibly including whitespace, delimited by double quotes.
The following line from a datafile is interpreted to contain four columns, with a text field in column 3:

1.000 2.000 "Third column is all of this text" 4.00

Text fields can be positioned within a 2-D or 3-D plot using the commands:

plot ’datafile’ using 1:2:4 with labels
splot ’datafile’ using 1:2:3:4 with labels

A column of text data can also be used to label the ticmarks along one or more of the plot axes. The example
below plots a line through a series of points with (X,Y) coordinates taken from columns 3 and 4 of the input
datafile. However, rather than generating regularly spaced tics along the x axis labeled numerically, gnuplot
will position a tic mark along the x axis at the X coordinate of each point and label the tic mark with text
taken from column 1 of the input datafile.

set xtics
plot ’datafile’ using 3:4:xticlabels(l) with linespoints

There is also an option that will interpret the first entry in a column of input data (i.e. the column heading)
as a text field, and use it as the key title for data plotted from that column. The example given below will
use the first entry in column 2 to generate a title in the key box, while processing the remainder of columns
2 and 4 to draw the required line:

plot ’datafile’ using 1:(£($2)/$4) with lines title columnhead(2)

Another example:

plot for [i=2:6] ’datafile’ using i title "Results for ".columnhead(i)

This use of column headings is automated by set datafile columnheaders or set key autotitle column-
head. See labels (p. 78), using xticlabels (p. 121), plot title (p. 127), using (p. 119), key autotitle
(p. 164).

Enhanced text mode

Many terminal types support an enhanced text mode in which additional formatting information is embedded
in the text string. For example, "x"2" will write x-squared as we are used to seeing it, with a superscript
2. This mode is selected by default when you set the terminal, but may be toggled afterward using "set
termoption [noJenhanced", or by marking individual strings as in "set label "x_2’ noenhanced".
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Enhanced Text Control Codes
Control Example Result Explanation

- a"x a® superscript

_ a_x Qg subscript

Q a@ b_{cd} al, phantom box (occupies no width)

& d&{space}b duuuoub  inserts space of specified length

- ~a{.8-} a overprints -’ on ’a’, raised by .8

times the current fontsize
{/Times abc} abc print abc in font Times at current size
{/Times*2 abc} abc print abc in font Times at twice current size
{/Times:Italic abc} abc print abc in font Times with style italic
{/Arial:Bold=20 abc} abc print abc in boldface Arial font size 20
\U+ \U+221E 00 Unicode point U+221E INFINITY

The markup control characters act on the following single character or bracketed clause. The bracketed clause
may contain a string of characters with no additional markup, e.g. 2°{10}, or it may contain additional
markup that changes font properties. Font specifiers MUST be preceded by a ’/’ character that immediately
follows the opening '{’. If a font name contains spaces it must be enclosed in single or double quotes.

Examples: The first example illustrates nesting one bracketed clause inside another to produce a boldface
A with an italic subscript i, all in the current font. If the clause introduced by :Normal were omitted the
subscript would be both italic and boldface. The second example illustrates the same markup applied to
font "Times New Roman" at 20 point size.

{/:Bold A_{/:Normal{/:Italic il}}}
{/"Times New Roman":Bold=20 A_{/:Normal{/:Italic i}}}

The phantom box is useful for a@~b_c to align superscripts and subscripts but does not work well for
overwriting an accent on a letter. For the latter, it is much better to use an encoding (e.g. is0_8859_1 or
utf8) that contains a large variety of letters with accents or other diacritical marks. See set encoding
(p. 151). Since the box is non-spacing, it is sensible to put the shorter of the subscript or superscript in
the box (that is, after the @).

Space equal in length to a string can be inserted using the '&’ character. Thus
>abc&{def}ghi’

would produce

’abc  ghi’.

The '~ ’ character causes the next character or bracketed text to be overprinted by the following character
or bracketed text. The second text will be horizontally centered on the first. Thus ’~ a/’ will result in an
‘a’ with a slash through it. You can also shift the second text vertically by preceding the second text with a
number, which will define the fraction of the current fontsize by which the text will be raised or lowered. In
this case the number and text must be enclosed in brackets because more than one character is necessary. If
the overprinted text begins with a number, put a space between the vertical offset and the text ("~ {abc}{.5
000}’); otherwise no space is needed (*~ {abc}{.5 — }’). You can change the font for one or both strings (*~
a{.5 /*.2 o}’ — an ’a’ with a one-fifth-size 0’ on top — and the space between the number and the slash is
necessary), but you can’t change it after the beginning of the string. Neither can you use any other special
syntax within either string. You can, of course, use control characters by escaping them (see below), such
as ™~ af\"}

You can escape control characters using \, e.g., \\, \{, and so on. See escape sequences (p. 36) below.

Note that strings in double-quotes are parsed differently than those enclosed in single-quotes. The major
difference is that backslashes may need to be doubled when in double-quoted strings.

The file "ps_guide.ps" in the /docs/psdoc subdirectory of the gnuplot source distribution contains more
examples of the enhanced syntax, as does the demo enhanced_utf8.dem


http://www.gnuplot.info/demo/enhanced_utf8.html
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Escape sequences

The backslash character \ is used to escape single byte character codes or Unicode entry points.

The form \ooo (where 000 is a 3 character octal value) can be used to index a known character code in
a specific font encoding. For example the Adobe Symbol font uses a custom encoding in which octal 245
represents the infinity symbol. You could embed this in an enhanced text string by giving the font name
and the character code "{/Symbol \245}". This is mostly useful for the PostScript terminal, which cannot
easily handle UTF-8 encoding.

You can specify a character by its Unicode code point as \U-+hhhh, where hhhh is the 4 or 5 character
hexadecimal code point. For example the code point for the infinity symbol is \U+221E. This will be
converted to a UTF-8 byte sequence on output if appropriate. In a UTF-8 environment this mechanism is
not needed for printable special characters since they are handled in a text string like any other character.
However it is useful for combining forms or supplemental diacritical marks (e.g. an arrow over a letter to
represent a vector). See set encoding (p. 151), utf8 (p. 151), and the online unicode demo.

Environment

A number of shell environment variables are understood by gnuplot. None of these are required, but may
be useful.

GNUTERYM, if defined, is used to set the terminal type on start-up. Starting with version 5.2 the entire
string in GNUTERM is passed to "set term" so that terminal options may be included. E.g.
GNUTERM="postscript eps color size 5in, 3in"

This can be overridden by the ~ /.gnuplot (or equivalent) start-up file (see startup (p. 57)) and of course
by later explicit set term commands.

GNUHELP may be defined to be the pathname of the HELP file (gnuplot.gih).

On VMS, the logical name GNUPLOTS$HELP should be defined as the name of the help library for gnuplot.
The gnuplot help can be put inside any VMS system help library.

On Unix, HOME is used as the name of a directory to search for a .gnuplot file if none is found in the current
directory. On MS-DOS, Windows and OS/2, GNUPLOT is used. On Windows, the NT-specific variable
USERPROFILE is also tried. VMS, SYS$LOGIN: is used. Type help startup.

On Unix, PAGER is used as an output filter for help messages.
On Unix, SHELL is used for the shell command. On MS-DOS and OS/2, COMSPEC is used for the shell

command.

FIT_SCRIPT may be used to specify a gnuplot command to be executed when a fit is interrupted — see
fit (p. 94). FIT_LOG specifies the default filename of the logfile maintained by fit.

GNUPLOT_LIB may be used to define additional search directories for data and command files. The variable
may contain a single directory name, or a list of directories separated by a platform-specific path separator,
eg. " on Unix, or ’;’ on DOS/Windows/OS/2 platforms. The contents of GNUPLOT_LIB are appended to
the loadpath variable, but not saved with the save and save set commands.

Several gnuplot terminal drivers access TrueType fonts via the gd library. For these drivers the font search
path is controlled by the environmental variable GDFONTPATH. Furthermore, a default font for these
drivers may be set via the environmental variable GNUPLOT_DEFAULT_GDFONT.

The postscript terminal uses its own font search path. It is controlled by the environmental variable GNU-
PLOT_FONTPATH.

GNUPLOT_PS_DIR is used by the postscript driver to search for external prologue files. Depending on the
build process, gnuplot contains either a built-in copy of those files or a default hardcoded path. You can
use this variable have the postscript terminal use custom prologue files rather than the default files. See
postscript prologue (p. 285).


http://www.gnuplot.info/demo_5.4/unicode.html
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Expressions

In general, any mathematical expression accepted by C, FORTRAN, Pascal, or BASIC is valid. The prece-
dence of these operators is determined by the specifications of the C programming language. White space
(spaces and tabs) is ignored inside expressions.

Note that gnuplot uses both "real" and "integer" arithmetic, like FORTRAN and C. Integers are entered as
" 10" ete; reals as "1.0", "-10.0", "lel", 3.5e-1, etc. The most important difference between the two
forms is in division: division of integers truncates: 5/2 = 2; division of reals does not: 5.0/2.0 = 2.5. In
mixed expressions, integers are "promoted" to reals before evaluation: 5/2e0 = 2.5. The result of division
of a negative integer by a positive one may vary among compilers. Try a test like "print -5/2" to determine
if your system always rounds down (-5/2 yields -3) or always rounds toward zero (-5/2 yields -2).

The integer expression "1/0" may be used to generate an "undefined" flag, which causes a point to be
ignored. Or you can use the pre-defined variable NaN to achieve the same result. See using (p. 119) for
an example.

Gnuplot can also perform simple operations on strings and string variables. For example, the expression
("A" . "B" eq "AB") evaluates as true, illustrating the string concatenation operator and the string equality
operator.

A string which contains a numerical value is promoted to the corresponding integer or real value if used in
a numerical expression. Thus ("3" + "4" == 7) and (6.78 == "6.78") both evaluate to true. An integer,
but not a real or complex value, is promoted to a string if used in string concatenation. A typical case is
the use of integers to construct file names or other strings; e.g. ("file" . 4 eq "file4") is true.

Substrings can be specified using a postfixed range descriptor [beg:end]. For example, "ABCDEF"[3:4] ==
"CD" and "ABCDEF"[4:*] == "DEF" The syntax "string"[beg:end] is exactly equivalent to calling the
built-in string-valued function substr("string",beg,end), except that you cannot omit either beg or end from
the function call.

Complex arithmetic

Arithmetic operations and most built-in functions support the use of complex arguments. Complex constants
are expressed as {<real>,<imag>}, where <real> and <imag> must be numerical constants. Thus {0,1}

represents 'I’. The real and imaginary components of complex value x can be extracted as real(x) and
imag(x). The modulus is given by abs(x).

Gnuplot’s standard 2D and 3D plot styles can plot only real values; if you need to plot a complex-valued
function f(x) with non-zero imaginary components you must choose between plotting real(f(x)) or abs(f(x)).
For examples of representing complex values using color, see the complex trigonometric function demos
(complex_trig.dem)

Constants

Integer constants are interpreted via the C library routine strtoll(). This means that constants beginning
with "0" are interpreted as octal, and constants beginning with "0x" or "0X" are interpreted as hexadecimal.

Floating point constants are interpreted via the C library routine atof().

Complex constants are expressed as {<real>,<imag>}, where <real> and <imag> must be numerical
constants. For example, {3,2} represents 3 + 2i; {0,1} represents 'i’ itself. The curly braces are explicitly
required here.

String constants consist of any sequence of characters enclosed either in single quotes or double quotes. The
distinction between single and double quotes is important. See quotes (p. 60).

Examples:

1 -10 Oxffaabb # integer constants


http://www.gnuplot.info/demo/complex_trig.html
http://www.gnuplot.info/demo/complex_trig.html
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1.0 -10.
{1.2, -3.4}
"Line 1\nLine 2"
’123\n456°

Functions

lel 3.5e-1

# floating point constants

# complex constant

# string constant (\n is expanded to newline)

# string constant (\ and n are ordinary characters)

Arguments to math functions in gnuplot can be integer, real, or complex unless otherwise noted. Functions
that accept or return angles (e.g. sin(x)) treat angle values as radians, but this may be changed to degrees

using the command set angles.
] Math library functions ‘
Function Arguments Returns
abs(x) any absolute value of z, |z|; same type
abs(x) complex length of x, y/real(z)? + imag(x)?
acos(x) any cos~!x (inverse cosine)
acosh(x) any cosh™ z (inverse hyperbolic cosine)
airy(x) any Airy function Ai(x)
arg(x) complex the phase of =
asin(x) any sin~! z (inverse sin)
asinh(x) any sinh ™! z (inverse hyperbolic sin)
atan(x) any tan~! z (inverse tangent)
atan2(y,x) int or real tan~!(y/z) (inverse tangent)
atanh(x) any tanh™' z (inverse hyperbolic tangent)
EllipticK (k) real k € (-1:1) K (k) complete elliptic integral of the first kind
EllipticE(k) real k € [-1:1] E(k) complete elliptic integral of the second kind
EllipticPi(n,k) real n<1, real k € (-1:1) II(n, k) complete elliptic integral of the third kind
besj0(x) int or real Jo Bessel function of z in radians
besjl(x) int or real J1 Bessel function of x in radians
besjn(n,x) int, real Jp Bessel function of x in radians
besy0(x) int or real Y5 Bessel function of z in radians
besyl(x) int or real Y7 Bessel function of z in radians
besyn(n,x) int, real Y,, Bessel function of x in radians
besi0(x) real Modified Bessel function of order 0, z in radians
besil(x) real Modified Bessel function of order 1, z in radians
besin(n,x) int, real Modified Bessel function of order n, x in radians
ceil(x) any [x], smallest integer not less than x (real part)
cos(x) any cos z, cosine of x
cosh(x) any cosh z, hyperbolic cosine of = in radians
erf(x) any erf(real(x)), error function of real(x)
erfe(x) any erfe(real(z)), 1.0 - error function of real(x)
exp(x) any e®, exponential function of x
expint(n,x) int n >0, real x > 0 E,(z) = [t e *!dt, exponential integral of x
floor(x) any |x], largest integer not greater than a (real part)
gamma(x) any gamma(real(z)), gamma function of real(x)
ibeta(p,q,x) any ibeta(real(p, ¢, z)), ibeta function of real(p,q,z)
inverf(x) any inverse error function of real(x)
igamma(a,x) any igammal(real(a, x)), igamma function of real(a,z)
imag(x) complex imaginary part of x as a real number
invnorm(x) any inverse normal distribution function of real(z)
int(x) real integer part of z, truncated toward zero
lambertw(x) real Lambert W function
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Math library functions

Function Arguments Returns
lgammal(x) any lgammal(real(z)), lgamma function of real(x)
log(x) any log, x, natural logarithm (base e) of «
log10(x) any log, x, logarithm (base 10) of
norm(x) any normal distribution (Gaussian) function of real(x)
rand(x) int pseudo random number in the open interval (0:1)
real(x) any real part of x
sgn(x) any lifx>0,-1if x <0, 0if z =0. imag(z) ignored
sin(x) any sin z, sine of x
sinh(x) any sinh z, hyperbolic sine of x in radians
sqrt(x) any \Vx, square root of x
tan(x) any tan x, tangent of =
tanh(x) any tanh z, hyperbolic tangent of z in radians
voigt(x,y) real Voigt /Faddeeva function £ [ (”p(;tz)dt

z—t)2+y2
Note: voigt(z,y) = real(faddeeva(x + iy))

Special functions from libcerf (only if available)

Function Arguments Returns

cerf(z) complex  complex error function
cdawson(z)  complex  complex extension of Dawson’s integral D(z) = {e_zzer fi(z)
faddeeva(z) complex  rescaled complex error function w(z) = e~* erfc(—iz)

erfi(x) real imaginary error function erf(z) = —i x er f(ix
VP(x,0,7) real Voigt profile VP(z,0,7) = [*_ G(a';0)L(z — a';7y)da’

String functions
Function Arguments Returns

gprintf(” format” x,...)
sprintf(” format” x,...)
strlen(”string”)
strstrt (7 string” ) key” )
substr(”string” ,beg,end)
strftime(” timeformat” ,t)
strptime(” timeformat”,s)
system(” command”)
trim(” string )
word(”string” ,n)
words(”string” )

multiple

strings
multiple

any

string

any
string
string
string

string result from applying gnuplot’s format parser
string result from C-language sprintf

number of characters in string

int index of first character of substring ”key”
string ”string” [beg:end]

string result from applying gnuplot’s time parser
seconds since year 1970 