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1. Gnuplot

GNUPLOT is a @mmand-dnen interactve function plotting program.
For help on aw topic, typehelp followed by the name of the topic.

The nev GNUPLQOT user should bgin by reading thentr oduction topic (typehelp introduction) and
about theplot command (typénelp plot). Additional help can be obtained from the USENETWwegroup
comp.graphics.gnuplot.

2. Copyright

Copyright (C) 1986 - 1993 Thomas Wliams, Colin Kelley

Permission to use, cgpand distritute this software and its
documentation for anpurpose with or without fee is hereby granted,
provided that the abe@ mpyright notice appear in all copies and

that both that copight notice and this permission notice appear

in supporting documentation.

Permission to modify the softwe is granted,ut not the right to
distribute the modified codeModifications are to be disttitbed
as patches to releaseersion.

This softvare is preided "as is" withoutxpress or implied arranty

AUTHORS

Original Softvare:
Thomas Villiams, ColinKelley.

Gnuplot 2.0 additions:
Russell Lang, D& Kotz, John Campbell.

Gnuplot 3.0 additions:
Gershon Elber and mgumothers.

There is a mailing list for gnuplot users. Notewkeer, that the
newsgroup
comp.graphics.gnuplot
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is identical to the mailing list (tlye

both carry the same set of message®) piéfer that you read the

messages through thatwsgroup, to subscribing to the mailing list.

(If you can read that mesgroup, and are already on the mailing list,

please send a message info-gnuplot-request@dartmouth.edu, asking to be
removed from the mailing list.)

The address for mailing to list members is
info-gnuplot@dartmouth.edu

and for mailing administrate requests is
info-gnuplot-request@dartmouth.edu

The mailing list for lng reports is
bug-gnuplot@dartmouth.edu

The list of those interested in beta-testsions is
info-gnuplot-beta@dartmouth.edu

3. Introduction

GNUPLOT is a ®@mmand-dnren interactve function plotting programlt is case sensité (commands and
function names written in Weercase are not the same as those written in CAPS). All command names may
be abbreiated, as long as the abbiaion is not ambiguous. Annumber of commands may appear on a
line, separated by semicolons (3trings are indicated with quote$hey may be either single or double
guotation marks, e.g.,

load "filename"
cd dir’

Any command-line ayjuments are assumed to be names of files containing GNUBk®mands, with the
exception of standard X11 guments, which are processed first. Each file is loaded witlodldecom-
mand, in the order specified. GNUPL@xits after the last file is processed/hen no load files are named,
gnuplot enters into an interaeti node.

Commands mayxtend wer seveal input lines, by ending each linatithe last with a backslash (\). The
backslash must be the LAST character on each line. Téet & as if the backslash andati@e were not

there. That is, no white space is implied, nor is a comment terminated. Therefore, commenting out a contin-
ued line comments out the entire command ¢(esement).

In this documentation, curly braces ({}) denote optionguarents to mancommands, and aevtical bar
() separates mutuallkeusive choices. GNUPLQO keywords or help topics are indicated by backquotes
or boldface (where &ailable). Anglebraclets (<>) are used to mark replaceablestik

For help on am topic, typehelp followed by the name of the topic.

The nev GNUPLOT user should bgin by reading about th@ot command (typéelp plot).
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4. Cd

Thecd command changes theovking directory

Syntax:
cd "<directory-name>"

The directory name must be enclosed in quotes.

Examples:
cd 'subdir’
cd"."

5. Clear

Theclear command erases the current screen or outpitelas specified bget output This usually gen-
erates a formfeed on hardgogevices. Useset terminal to set the déce type.

6. Commandline-editing

The Unix, Atari, VMS, MS-DOS and OS/2ssions of GNUPLO® support command line-editingAlso, a
history mechanism ales previous commands to be edited, and xeeaited. After the command line has
been edited, a mdine or carriage return will enter the entire lingaglless of where the cursor is posi-
tioned.

The editing commands are as falk

center box tab (@) ; ¢ ¢ ICharacter@@Function _ @@Line Editing "B@ @mback a single character
"F@@mae forward a single charactefA@@maorve o the bginning of the line."E@ @mae © the end
of the line. "H, DEL@ @delete the pveous character 'D@ @delete the current charactéK@ @delete
from current position to the end of linél., "R@ @redra line in case it gets trashedJ@ @delete the en-
tire line. "W@ @delete from the currentond to the end of line. @@History "P@ @mee back through
history "N@ @mae forward through history

On the IBM PC the use of a TSR program such as DOSEDIT or CED may be desired for line edliting. F
such a case GNUPLIOmay be compiled with no line editing capability (deft malefile setup). Set
READLINE in the makfile and add readline.obj to the link file if GNUPL@One editing is to be used for

the IBM PC. The follaving arrav keys may be used on the IBM PC and Atagirsions if readline is used:
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center box tab (@) ; ¢ c |Arrow key@ @Function _ Left Arrv@ @same as "BRight Arrov@ @same as
“F. Ctl Left Arrowv@ @same as "ACtl Right Arrov@ @same as "EUp Arrow@ @same as “FDown Ar-
rov@@same as "N.

The Atari \ersion of readline defines some additiorgl Hiases:

center box tab (@) ; ¢ ¢ | Arrow key@ @Function _ Undo@@same as Home@ @same as “ACtrl
Home@ @same as "EESC@ @same as "WHelp@ @help plus returnCtrl Help@ @help ._

(The readline function in gnuplot is not the same as the readline used in 681 &d GNU EMACS. It
is som&hat compatible hoever.)

7. Comment

Comments are supported as falfo a # may appear in most places in a line and GNURAiD ignore the
rest of the line. It will not hae tis efect inside quotes, inside humbers (including complembers),
inside command substitutions, etc. In short,atkg atywhere it maks sense to avk.

8. Environment

A number of shell evironment \ariables are understood by GNUPLONone of these are requiredjtb
may be useful.

If GNUTERM is defined, it is used as the name of the terminal type to be usedvérides ary terminal
type sensed by GNUPLTOon gart up, lut is itself werridden by the .gnuplot (or eqaent) start-up file
(seestart-up), and of course by latekglicit changes.

On Unix, AmiggDOS, AtariDS, MS-DOS and OS/2, GNUHELP may be defined to be the pathname of
the HELP file (gnuplot.gih).

On VMS, the symbol GNUPLTBHELP should be defined as the name of the help library for GNUPLO

On Unix, HOME is used as the name of a directory to search for a .gnuplot file if none is found in the cur
rent directory On AmigaDOS, AtariDS, MS-DOS and 0S/2, GNUPOOis wed. On VMS,
SYS$LOGIN: is used. Sdwlp start-up.

On Unix, AGER is used as an output filter for help messages.
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On Unix, AtariTOS and AmigDOS, SHELL is used for thghell command. OrMS-DOS and OS/2,
COMSPEC is used for trehell command.

On AmigaDOS, GNUFONT is used for the screen fdRtr example: "setenGNUFONT sapphire/14".

On MS-DOS, if the BGI intedice is used, theaviableBGI is used to point to the full path of the BGI
drivers directory Furthermore SYGA is used to name the SupeGX BGI driver in 800x600 res., and its
mode of operation as 'Name.ModeE.g., if the Super @A driver is C\TC\BGN\SVGADRV.BGI and
mode 3 is used for 800x600 res., thaet BGI=C:\TC\BGI' andset S\GA=SVGADRV.3'.

9. Exit

The commandexit andquit and the END-OF-FILE character wilkie GNUPLOT. All these commands
will clear the output déce (as theslear command does) beforaitng.

10. Expressions

In general, ap mathematical xpression accepted by C, FORAN, Pascal, or BSIC is walid. The prece-
dence of these operators is determined by the specifications of the C programming lahitgyspace
(spaces and tabs) is ignored insigpressions.

Comple constants may bexpressed as the {<real>,<imag>}, where <real> and <imag> must be numeri-
cal constants. ¢t example, {3,2} represents 3 + 2i; {0,1} representtself. The curly braces aregicitly
required here.

10.1. Functions

The functions in GNUPLD are the same as the corresponding functions in the Unix math Jibrary
except that all functions accept igts; real, and complearguments, unless otherwise noted. The
sgnfunction is also supported, as iABIC.
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center box tab (@) ; ¢ c | Function@Aguments@Returns _ abs(x)@&@absolute alue of x,

$|x|$; same type abs(x)@comg@length of x, $sqgrt{roman real (x) sup 2 + roman imag (x) sup 2}$
acos(x) @an@$cos sup -1 x$ (ierse cosine) in radiansg{x)@comple@the phase of $x$ in radi-

ans asin(x)@ar@$sin sup -1 x$ (ierse sin) in radians atan(x)@&@$tan sup -1 x$ (irerse tan-

gent) in radians besjo(x)@radians@$j sub 0$ Bessel function of $x$ besjl(x)@radians@$j sub 1$
Bessel function of $x$ besy0(x)@radians@$y sub 0% Bessel function of $x$ besyl(x)@radians@3$y
sub 1$ Bessel function of $x$ ceil(x)@@$left ceiling x right ceiling$, smallest imfer not less

than $x$ (real part) cos(x)@radians@$cos™x$, cosine of $x$ cosh(x)@radians @ $cogiEnthlic
cosine of $x$ erf(x) @a@%erf ( roman real (x))$, error function of real ($x$) erfc(x)@@ferfc (
roman real (x))$, 1.0 - error function of real ($xp&)@ary@$e sup x$, ponential function of

$x$ floor(x)@ag@$left floor x right floor$, lagest intger not greater than $x$ (real pargny
ma(x)@ay@$GAMMA ( roman real (x))$, @mma function of real ($x$) ibeta(p,q,x) @@$lbeta
(roman real (p,q,x))$, ibeta function of real ($p$,$q$, Sxyrifx) @ary@irverse error function re-
al($x$) i;mmma(a,x)@ay@$lgamma ( roman real (a,x))$, amma function of real ($a$,$x$)
imag(x)@complr@imaginary part of $x$ as a real numbemiorm(x) @ay@irverse normal distri-
bution function real($x$) int(x)@real@irger part of $x,$ truncated vierd zero I@m-
ma(x)@ay@$Lgamma ( roman real (x))$,dgyma function of real ($x$) log(x) @p@$In"x$, nat-

ural logarithm (base $e$) of $x$ logl0(x)@&@${log sub 10}x$, logrithm (base $10$) of $x$
norm(x)@ay@%$norm(x),$ normal distriliion function of real($x$) rand(x)@a@$rand ( roman

real (x))$, pseudo random number generator real(xy@aeal part of $x$ sgn(x)@p@1 if $x >

0%, -1 if $x < 0%, 0 if $x = 0%$. $roman imag (X)$ ignored sin(x)@radians@$sin™x$, sine of $x$
sinh(x)@radians@$sinh™x$,yperbolic sine $x$ sqrt(x)@a@$sqrt x $, square root of $x$
tan(x) @radians@$tan™x$, tangent of $x$ tanh(x) @radians@$tanlypebolic tangent of $x$

10.2. Operators

The operators in GNUPLDare the same as the corresponding operators in the C programming lan-
guage, rcept that all operators accept mee real, and complearguments, unless otherwise noted.
The ** operator (Bponentiation) is supported, as in FORAN.

Paentheses may be used to change ordevatdaion.

10.2.1. Binary

The following is a list of all the binary operators and their usages:
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center box tab (@) ; ¢ ¢ | Symbol@Example@Explanation _ *@a**b@monentiation
*@a*b@multiplication /@a/b@dision %@a%b@* modulo +@a+b@addition -@a-
b@subtraction ==@a==b@equality '=@a!=b@inequality &@a&b@* bitwise AND "@a"b@*
bitwise clusive OR |@a|b@* bitwise incluse OR &&@a&&b@* logical AND ||@a|b@*
logical OR ?:@a?b:c@* ternary operation

(*) Starred &planations indicate that the operator requiregeit@guments.

Logical AND (&&) and OR (]|) short-circuit theay they do in C. That is, the second &&
operand is notv@luated if the first isdlse; the second || operand is n@weated if the first is
true.

The ternary operatovduates its first ajument (a). If it is true (non-zero) the secorgLianent
(b) is evaluated and returned, otherwise the thirgiement (c) isealuated and returned.

10.2.2. Unary

The following is a list of all the unary operators and their usages:

center box tab (@) ; ¢ ¢ |-@-a@unary minus "@"a@* osetomplement !@!a@* logical
negaion !@al@* factorial

(*) Starred &planations indicate that the operator requires agéntagument.

The factorial operator returns a real number tovallogeater range.

11. Help

Thehelp command displays on-line helpo $ecify information on a particular topic use the syntax:
help {<topic>}

If <topic> is not specified, a short message is printed about GNUPAftr help for the requested topic is
given, help for a subtopic may be requested by typing its nartending the help request. After that
subtopic has been printed, the request mawtanded agin, or simply pressing return goes back onelle
to the preious topic. Eentually the GNUPLA command line will return.
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12. Load

Theload command gecutes each line of the specified input file as if it had been typed in inteladtiles
created by thsave command can later Headed. Ary text file containing alid commands can be created
and then xecuted by thdoad command. Filebeingloaded may themsebés containoad commands. See
commentfor information about comments in commands.

Theload command must be the last command on the line.

Syntax:
load "<input-file>"

The name of the input file must be enclosed in quotes.
Examples:

load 'work.gnu’
load "func.dat”

Theload command is performed implicitly on yaffile names gien as aguments to GNUPLD. These are
loaded in the order specified, and then GNUPIexits.

13. Pause

The pausecommand displays artext associated with the command and theaitsra specified amount of
time or until the carriage return is press@auseis especially useful in conjunction wikbad files.

Syntax:
pause <time> {"<string>"}

<time> may be aninteger constant ong@ression. Choosing -1 will &t until a carriage return is hit, zero
(0) won't pause at all, and a posii integer will wait the specified number of seconds.

Note: Sincepauseis not part of the plot it may interact with féifent deice drivers differently (depending
upon hav text and graphics are med).

Examples:
pause -1 # Wait until a carriage return is hit
pause 3 # Wait three seconds
pause -1"Hit return to continue”
pause 10"Isn’t this pretty?It's a abic-spline."

14. Plot

plot and splot are the primary commands of the program.yThiet functions and data in mgnmary
ways. plot is used to plot 2-d functions and data, wiiéot plots 3-d suidices and data.
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Syntax:

plot {ranges} {<function> | {"<datafile>" {using ...}}}
{title} {style} {, <function> {title} {style}...}

splot {ranges} {<function> | {"<datafile>" {indei} { using ...}}}
{title} {style} {, <function> {title} {style}...}

where either a <function> or the name of a data file enclosed in quotes is supfligtttion is a mathe-
matical epression, or a paiplot) or triple (splot) of mathematical ¥pressions in the case of parametric
functions. Usedefined functions andaviables may also be defined here.
plot andsplot commands can be as simple as

plot sin(x)
and

splot x *y
or as compleas (1)

plot [t=1:10] [-pi:pi*2] tan(t), "data.1" using 2:3 with lines,
t**2 with points

14.1. Data-file

Discrete data contained in a file can be displayed by specifying the name of the data file (enclosed in
guotes) on thelot or splot command line. Data files should contain one data point per limes
beginning with # (or ! on VMS) will be treated as comments and ignoredplbts, each data point
represents an (x,y) palfor splots, each point is an (x2) triple. For plots with error bars (seplot
errorbars), each data point is either (ygelta) or (x,yylow,yhigh). In all cases, the numbers on

each line of a data file must be separated by blank space. This blank sjde® @hch line into
columns.

For plots the x \alue may be omitted, and feplots the x and y &lues may be omitted. In either case
the omitted alues are assigned the current coordinate nur@berdinate numbers start at 0 and are
incremented for each data point read.

To gecify other formats, sqaot datafile using

In the plot command, blank lines in the data file cause a break in the plot. There will be no line
dravn between the preceding and feliag points if the plot style ifines or linespoints (seeplot

style). This does not change the plot style, asil plotting the data as separate estv

This exkample compares the data in the file population.dat to a theoretical curv

pop(x) = 103*&p((1965-x)/10)
plot [1960:1990] 'population.dat’, pop(x)

The file population.dat might contain:
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# Gnu population in Antarctica since 1965
1965 103

1970 55

1975 34

1980 24

1985 10

When a data file is plottedamplesandisosamplesare ignored.Curves plotted using thelot com-

mand are automaticallyended to hold the entire cevSimilarly grid data plotted using tlplot
command is automaticallyxended, using the assumption that isolines are separated by blank lines
(a line with only a CR/LF in it).

Implicitly, there are tw types of 3-d datafiles. If all the isolines are of the same length, the data is
assumed to be a grid data, i.e., the data has a grid top@axpg isolines in the other parametric
direction (the ith cross isoline passes through the ith point of all thdptbisolines) will also be
drawn for grid data. (Note contouring isaiable for grid data only If all the isolines are not of the
same length, no cross isolines will bewdneand contouring that data is impossible.

For splot, data files may contain more than one mesh and layltlell meshes are plotted. Meshes
are separated from each othierthe file, by double blank linesoTeontrol and splot a single mesh
from a multi mesh file, use the indmodifier. Seesplot indexfor more.

For splot if 3-d datafile and using format (sg@ot datafile using specify only z (height field), a non
parametric mode must be specifidfl.on the other hand, x, ynd z are all specified, a parametric
mode should be selected (s& parametric) since data is defining a parametric si.

A simple example of plotting a 3-d data file is

set parametric
splot 'glass.dat’

or

set noparametric
splot datafile.dat’

where the file datafile.dat might contain:

# The \alley of the Gnu.
10
10
10

10
5
10

10
1
10

10
0
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10
Note datafile.dat defines a 4 by 3 grid ( wsmf 3 points each )Rows are separated by blank lines.

On some computer systems with a popen function (UNIX), the datafile can be piped through a shell
command by starting the file name with a '€or example:

pop(x) = 103*&p(-x/10)
plot '< awk "{print $1-1965, $2}" population.dat’, pop(x)

would plot the same information as the first populatirangple it with years since 1965 as the x
axis. Ifyou want to eecute this gample, you hee  delete all comments from the data file ebo
or substitute the folleing command for the first part of the commandvab@he part up to the
comma):

plot '< awk "$0 I" /"#/ {print $1-1965, $2}" population.dat’
It is also possible to apply a single function to the 'sftie only e.g.
plot 'population.dat’ thru p(x)

For more information about 3-d plotting, ssglot.

14.1.1. Using

The format of data within a file can be selected withusiag option. An eplicit scanf string
can be used, or simpler column choices can be made.

Syntax:

plot "datafile" { using { <ycol> |
<xcol>:<ycol> |
<xcol>:<ycol>:<ydelta> |
<xcol>:<ycol>:<ylav>:<yhigh> |
<xcol>:<ycol>:<ylav>:<yhigh>:<boxwidth> }
{"<scanf string>"}} ...

and

splot "datafile" { using { <xcol>:<ycol>:<zcol> | <zcol> }
{"<scanf string>"}} ...

<xcol>, <ycol>, and <zcol>plicitly select the columns to plot from a space or tab separated
multicolumn data file. If only <ycol> is selected falot, <xcol> dehults to 1. If only <zcol>

is selected fosplot, then only that column is read from the file. An <xcol> of 0 forces <ycol>
to be plotted ersus its coordinate numbexcol>, <ycol>, and <zcol> can be entered as con-
stants or gpressions.

If errorbars (see alsplot errorbars) are used forplots, ydelta (for rample, a +/- error)
should be praided as the third column, or yloand yhigh as third and fourth columns.
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If boxes or borrrorbars are used fpfots, a fifth column to specify the width of the box may
be given. Thisimplies that columns three and four must also beiged een if they are not
used. Ifyou want to plot bors from a data file with three columns, setwkmd yhigh to y
using the folleving command:

plot "datafile" using 1:2:2:2:3 with bes

Scanf strings erride ary <xcol>:<ycol>(:<zcol>) choicesxeept for ordering of input, e.g.,
plot "datafile" using 2:1 "%f%*f%f"
causes the first column to be y and the third column to be x.

If the scanf string is omitted, the deft is generated based on the <xcol>:<ycol>(:<zcol>)
choices. If theusing option is omitted, "%f%f" is used fqylot ("%f%f%f%f" for errorbars
plots) and "%f%f%f" is used fagplot.

Examples:

plot "MyData" using "%*f%f%*20[\n]%f" with lines
Data are read from the file "MyData" using the format "%*f%f%*20[\n]%f". The meaning of
this format is: "%*f" ignore the first numhelof" then read in the second and assign to X,

"%*20["\n]" then ignore 20 non-mdine characters, "%f" then read in thealue.

n=3;
plot "MyData", "MyData" using n

causes GNUPLD to plot the second and third columns of MyDatrsus the first column.
The command 'n=4; replot’ @uld then plot the second and fourth columns of MyDatauws
the first column.

splot "glass.dat" using 1

causes GNUPLD to plot the first coordinate of the points of glass.dat as the z coordinate
while ignoring the other tavcoordinates.

Note: GNUPLQ first reads a line of the data file intoufbr and then does a
sscanf(input_bffer, scanf_string, &x, &y{, &z});

where X', y’, and 'z’ are of type 'float’. Ag scanf string that specifies twthree forsplot,
three or four foerrorbars) float numbers may be used.

14.2. Errorbars

Error bars are supported for 2-d data file plots by reading oneocedititional columns specifying
ydelta or ylav and yhigh respeotely. No support &ists for x error bars or grerror bars forsplots.

In the dedult situation, GNUPL® expects to see three or four numbers on each line of the data file,
either (X, y ydelta) or (x, yylow, yhigh). The x coordinate must be specified. The order of the num-
bers must bexactly as gren above. Data files in this format can easily be plotted with error bars:

plot "data.dat" with errorbars

The error bar is aertical line plotted from (X, yl®) to (x, yhigh). If ydelta is specified instead of
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ylow and yhigh, ylav=y-ydelta and yhigh=y+ydelta are desdl. If there are only tav numbers on the
line, yhigh and ylw are both set to.yTo get lines plotted between the data poiplst the data file
twice, once with errorbars and once with lines.

If y autoscaling is on, the y range will be adjusted to fit the error bars.

The using option may be used to specifywaa@olumns of the data file are to be assigned to, x, y
ydelta, ylav, and yhigh. The x column must be pided and both the x and y columns must appear
before the errorbar columns. If three column numbers aen,gihe are x, y and ydelta. If four
columns are @en, they are x, y ylow, and yhigh.

Examples:

plot "data.dat" using 1:2:3:4 with errorbars
plot "data.dat" using 3:2:6 with errorbars
plot "data.dat" using 3:4:8:7 with errorbars

The first @ample reads, x,,ylow, and yhigh, from columns 1, 2, 3, and 4. This is ggent to the
default. Thesecond gample reads x from the third column, y from second and ydelta from the sixth
column. Thethird example reads x from the third column, y from the fourthywicom the eighth,

and yhigh from seenth columns.

See als@lot using andplot style.

14.3. Rarametric

When in parametric modeédt parametric) mathematical xpressions must bewgin in pairs forplot
and in triplets fosplot:

plot sin(t),t**2
or

splot cos(u)*cos(v),cos(u)*sin(v),sin(u)

Data files are plotted as beforexcept ay preceding parametric function must be fully specified
before a data file is gtn as a pgot. In other vords, the x parametric function (sin(t) aispand the y
parametric function (t**2 abge) must not be interrupted with wmodifiers or data functions; doing
so will generate a syntax error stating that the parametric function is not fully specified.

Ranges ta#x on a dfferent meaning when in parametric mode. The first range guidheommand is
thetrange, the net is thexrange, and the last is thgrange. For splot the order isurange, vrange,
xrange, yrange, and finally zrange The following plot command shes setting thetrange to
[-pi:pi], the xrange to [-1.3:1.3] and thgrangeto [-1:1] for the duration of the plot:

plot [-pi:pi] [-1.3:1.3] [-1:1] sin(t),t**2

Other modifiers, such agith andtitle, may be specified only after the parametric function has been
completed:
plot sin(t),t**2 title 'Parametric gample’ with linespoints
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14.4. Ranges

The optional range specifies thgimn of the plot that will be displayed.

Ranges may be primed on theplot andsplot command line and fect only that plot, or in theet
Xrange, set yrange etc., commands, to change thealdf ranges for future plots.

Syntax:
[{<dummy-var> =} {<xmin> : <xmax>}] { [{<ymin>: <ymax>}] }

where <dummy-ar> is the independentwkable (the defults are x and,ybut this may be changed
with set dummy) and the min and max terms can be constaptessions.

Both the min and max terms are optional. The "’ is also optional if neither a min nor a max term is
specified. This alls '[ ]’ to be used as a null range specification.

Specifying a range in thelot command line turns autoscaling for that axisfof that plot. Using
one of thesetrange commands turns autoscalinfoi that axis for future plots, unless changed
later (Seeset autoscale

Examples:

This uses the current ranges:
plot cos(x)

This sets the x range only:
plot [-10:30] sin(pi*x)/(pi*x)

This is the same,ub uses t as the dummyawable:
plot [t = -10 :30] sin(pi*t)/(pi*t)

This sets both the x and y ranges:
plot [-pi:pi] [-3:3] tan(x), 1/x

This sets only the y range, and turnsantoscaling on both &s:
plot [ ] [-2:sin(5)*-8] sin(x)**besj0(x)

This sets xmax and ymin only:
plot [:200] [-pi:] exp(sin(x))

This sets the x,,\and z ranges:
splot [0:3] [1:4] [-1:1] x*y

14.5. Index

Splotting of multi mesh data files can be controlled via theximiadifier. A data file can contain
more than one mesh, and in that case all meshes in the file will be splottecy. dééshes are
separated from each othar the data file, by double blank lineso $lot a single mesh in a multi
mesh file use the ingdenodifier which specify which mesh to spldtirst mesh is mesh 0.

Example:
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splot "datal" inde 2 with points

will splot the third mesh in file datal with points.

14.6. Style

Plots may be displayed in one of eight style®es, points, linespoints impulses dots, errorbars,
steps boxes or boxerrorbars. Thelines style connects adjacent points with lind$e points style
displays a small symbol at each poirthe linespoints style does botHines and points. The
impulsesstyle displays aertical line from the x axis (or from the grid base $ptot) to each point.
Thedots style plots a tig dot at each point; this is useful for scatter plots with yr@oints.

The errorbars style is only releant to 2-d data file plotting. It is treated dioints for splots and
functionplots. For dataplots, errorbars is like points, except that a &rtical error bar is also dren:

for each point (x,y), a line is dren from (x,ylaw) to (x,yhigh). A tic mark is placed at the ends of the
error bar The ylov and yhigh alues are read from the data fleblumns, as specified with the
using option to plot. Seglot errorbars for more information.

The boxesstyle is only releant to 2-d plotting. Another style calledhoxerrorbars is also &ailable

and is only releant to 2-d data file plottingThis style is a combination of thmxesanderrorbars
styles. Theboxesstyle dravs a box centred about thevgi x coordinate from the yaxis to thevgn

y coordinate. Thewidth of the box is obtained in one of threays. First,if a data file has a fifth
column, this will be used to set the width of the box. Columns 3 and Bdfarrorbars) are neces-

sary lut ignored in this instanceSecondlyif a width has been set using thet boxwidth command,

this will be used.Otherwise the width of each box will be calculated automatically so that it touches
the adjacent bas.

The stepsstyle is only releant to 2-d plotting. This style connects conseadipoints with two line
segments: the first from (x1,y1) to (x2,y1) and the second from (x2,y1) to (x2,y2).

Default styles are chosen with tket function styleandset data styleccommands.
By default, each function and data file will use datiént line type and point type, up to the maxi-
mum number ofilable types. All terminal dviers support at least six €&fent point types, and re-
use them, in ordeif more than six are required’he LaeX driver supplies an additional six point
types (all ariants of a circle), and thus will only repeat after twelwves are plotted with points.
If desired, the style and (optionally) the line type and point type used foracurbe specified.
Syntax:

with <style> {<linetype> {<pointtype>}}
where <style> is eithdines, points, linespoints impulses dots, steps or errorbars. The <line-
type> and <pointtype> are posii integer constants orxpressions and specify the line type and
point type to be used for the plot. Line type 1 is the first line type used éwitddihe type 2 is the
second line type used by deft, etc.

Examples:

This plots sin(x) with impulses:
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plot sin(x) with impulses

This plots x*y with points, x**2 + y**2 dedult:
splot x*y w points, x**2 + y**2

This plots tan(x) with the dafilt function style, "data.1" with lines:
plot [] [-2:5] tan(x), "data.1" with |

This plots "leastsq.dat" with impulses:
plot 'leastsq.dat’ w i

This plots the data file 'population’ with bes:
plot "population” with bors

This plots "&perdat” with errorbars and lines connecting the points:
plot 'experdat’ w lines, '&perdat’ w errorbars

Here 'experdat’ should hee tree or four data columns.

This plots x**2 + y**2 and x**2 - y**2 with the same line type:
splot x**2 + y**2 with line 1, x**2 - y**2 with line 1

This plots sin(x) and cos(x) with linespoints, using the same line typdifferent point types:
plot sin(x) with linesp 1 3, cos(x) with linesp 1 4
This plots file "data" with points style 3:
plot "data" with points 1 3
Note that the line style must be specified when specifying the point stgtewaen it is irreleant.
Here the line style is 1 and the point style is 3, and the line style ivamtle

Seeset styleto change the daiilt styles.

14.7. Title

A title of each plot appears in theykBy default the title is the function or file name as it appears on
the plot command lineThe title can be changed by using thke option. This option should pre-
cede ap with option.

Syntax:
title "<title>"

where <title> is the ne title of the plot and must be enclosed in quotes. The quotes will not be
shawn in the ley.

Examples:

This plots y=x with the title 'x:
plot x

This plots the "glass.dat" file with the titkurface of rgolution’:
splot "glass.dat" titlesurface of rgolution’
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This plots x squared with title "x"2" and "data.1" with title 'measured data’:
plot x**2 title "x"2", "data.1" t 'measured data’

The title can be omitted from thekwith the "notitle" option for plot and splofThis can be useful
when some cues are plotted solely for decoration; faample, if one vanted a circular border for a
polar plot, he could say:
Example:

set polar

plot my_function(x), 1 notitle

This would generate ady entry for "my_function" lut not for "1". See the poldat.denxample.

15. Print

Theprint command prints thealue of <gpression> to the screen.

Syntax:
print <expression>

Seeexpressions

16. Pwd

Thepwd command prints the name of thenking directory to the screen.

Syntax:
pwd

17. Quit

The exit andquit commands and END-OF-FILE character wititeGNUPLOT. All these commands will
clear the output deéce (as thelear command does) beforaigng.

18. Replot

The replot command without guments repeats the lgsbt or splot command. This can be useful for
viewing a plot with diferentsetoptions, or when generating the same plot feerse devices.

Arguments specified afterraplot command will be added onto the lgdot (splot) command (with an
implied ’; separator) before it is repeatedplot accepts the samegaiments as thplot (splot) commands
except that ranges cannot be specifi&kecommand line-editing for ways to edit the lagtlot (splot)
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command.

19. Rerad

Thereread command causes the current gnuplot command file, as specifielddy @mmand or on the
command line, to be reset to its starting point before further commands are read ffins gssentially
implements an endless loop of the commands from thimmieg of the command file to theread com-
mand. Theeread command has nofett if input from standard input.

20. Sae

The save command sa&s wserdefined functions, ariables, set options or all three plus the st (splot)
command to the specified file.

Syntax:
save {<option>} "<filename>"

where <option> igunctions, variables or set If no option is used, GNUPLD saves functions, ariables,
set options and the lgsiot (splot) command.

saved files are written in té format and may be read by tlead command.
The filename must be enclosed in quotes.
Examples:

save "work.gnu"

save functions func.dat’

save \ar var.dat’
save ®t "options.dat"”

21. Set-shw

Thesetcommand sets LTS of options.

Theshav command shws their settingsshow all shavs all the settings.

21.1. Angles

By default, GNUPLO assumes the independerariable in polar plots is in units of radians s#t
angles degeesis specified beforset polar then the defult range is [0:360] and the independent
variable has units of dgees. This is particularly useful for plots of data files. The angle setting also
hold for the 3-d mapping as set via #& mappingcommand.
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Syntax:
set angles { dgrees | radians }
shav angles

21.2. Arrow

Arbitrary arravs can be placed on a plot using sie¢ arrow command.
Syntax:

set arrav { <tag>} {from <sx>,<sy>{,<sz>}}
{to <ex>,<ey>{,<ez>}} {{no}thead}

set noarre {<tag>}

shaw arrow

Unspecified coordinates a@eflt to 0. The x, yand z \alues are in the grapghtoordinate system. The

z coordinate is only used splot commands. <tag> is an iger that identifies the amo If no tag is
given, the lavest unused tagalue is assigned automaticallyhe tag can be used to delete or change
a Pecific arrav. To change ay attribute of an risting arrav, use theset arrow command with the
appropriate tag, and specify the parts of thevatm be changed. Specifying nohead requests the
arron be dawn without a head (yielding a linegraent). By dedult, arravs have heads.

Arrows outside the plotted boundaries are permittediiay cause dece errors.
Examples:

To st an arrw pointing from the origin to (1,2), use:
set arrav to 1,2

To st an arrw from (-10,4,2) to (-5,5,3), and tag the arnaumber 3, use:
set arrav 3 from -10,4,2 to -5,5,3

To change the preceding awdegn at 1,1,1, without an anohead, use:
set arrav 3 from 1,1,1 nohead

To delete arrev number 2 use:
set noarrw 2

To delete all arravs use:
set noarre

To show all arrows (in tag order) use:
shav arrow

21.3. Autoscale

Auto scaling may be set inddually on the x, y or z axis or globally on allesx The defult is to
autoscale all aes.

When autoscaling, the plot range is automatically computed and the dependent axisp{ptfand
z for splot) is <aled to include the range of the function or data being plotted.

If autoscaling of the dependent axis (y or z) is not set, the current y or z range is used.
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Seeset yrangeor set zrange

Autoscaling the independenanables (x foiplot and x,y forsplot) is a lequest to set the domain to
match ag data file being plotted. If there are no data files then autoscaling an indepesmulniev
has no d&ct. In other wrds, in the absence of a data file, functions alone do feat dgfie x range
(or the y range if plotting z = f(x,y)).

Seeset xrange or set yrange

The behwior of autoscaling remains consistent in parametric modeev®n, there are more depen-
dent \ariables and hence more contrgbiox, y, and z plot scales. In parametric mode, the indepen-
dent or dummy ariable is t forplots and u,v forsplots. Autoscaldn parametric mode, then, con-
trols all ranges (t, u,, %, y, and z) and allws x, y and z to be fully autoscaled.

Seeset parametric.

Syntax:
set autoscale <as>
set noautoscale <az>
shav autoscale

where <agrs> is eithek, y, z or xy. If <axes> is not gien then all axs are assumed.
Examples:

This sets autoscaling of the y axis. x axis autoscaling is feuted.
set autoscale y

This sets autoscaling of the x and ¥8x
set autoscale xy

This sets autoscaling of the x, y and zsax
set autoscale

This disables autoscaling of the x, y and esax
set noautoscale

This disables autoscaling of the z axis only
set noautoscale z

21.3.1. Rrametric mode

When in parametric modesdt parametric) the xrange is as fully scalable as the yrange. In
other words, in parametric mode the x axis can be automatically scaled to fit the range of the
parametric function that is being plotted. Of course, the y axis can also be automatically scaled
just as in the non-parametric case. If autoscaling on the x axis is not set, the current x range is
used.

When there is a mix of data files and functions, the xrange of the functions is selected as that of
the data files if autoscale is true for x. While théeefis the bel@r compatible with non-
parametric plotting, it may not be retained in the futufée problem is that, in parametric
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mode, the x and y ranges are not as distinguishable as in the non-parametric mode and this
behaior may not be the most useful.

For completeness a last commasdt autoscale tis accepted.However, the efect of this
"scaling" is ery minor When GNUPLQ determines that the t rangeuld be empty it mads
a gnall adjustment if autoscaling is true. Otherwise, GNUPIges an error. Such behwior
may, in fact, not be gry useful and the commasdt autoscale ts certainly questionable.

splot extends the abee idea similarly If autoscaling is set then x, ghd z ranges are computed
and each axis scaled to fit the resulting data.

21.4. Border

The set borderandset nobordercommands controls the display of the plot borders foptbieand
splot commands.

Syntax:
set border
set noborder
shaw border

21.5. Boxwidth

The set boxwidth command is used to set the aldf width of boxs in theboxesandboxerrorbars
styles.

If a data file is plotted without the width being specified in the fifth column, or a function is plotted,
the width of each box is set by tlset boxwidth command. Ifa width is gven &ter the set
boxwidth command then this is used as the widbtherwise the width of each box will be calcu-
lated automatically so that it touches the adjacentésox

Syntax:
set boxwidth {<width>}
shav boxwidth

To st the box width to automatic use the command
set boxwidth

21.6. Clabel

GNUPLOT will vary the linetype used for each contowelavhen clabel is set. When this option on
(the dedult), a lgend labels each linestyle with the vddt represents.

Syntax:
set clabel
set noclabel
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shaw clabel

21.7. Clip

GNUPLOT can clip data points and lines that are near the boundaries of a plot.

Syntax:
set clip <clip-type>
set noclip <clip-type>
shaw clip

Three clip types are supported by GNUHLQoints, one, and two. One, two, or all three clip types
may be actie for a single plot.

The points clip type forces GNUPLDto dip (actually not plot at all) data points thalf within but

too close to the boundaries (this is so thgdasymbols used for points will noxtend outside the
boundary lines). \thout clipping points near the boundaries may look bad; try adjusting the x and y
ranges.

Setting theoneclip type causes GNUPLIDto plot the line sgments which hae aly one of the tw
endpoints within the plotting géon. Onlythe in-range portion of the line is éra. Thealternatve
is to not drav any portion of the line sgment.

Some lines may ha both endpoints out of rangeytipass through the plotting area. Settingtihe
clip-type allavs the visible portion of these lines to bevdna

In no case is a line dran outside the plotting area.
The deéults arenoclip points, clip one, and noclip two.

To check the state of all forms of clipping, use
shaw clip

For backward compatibility with older ersions, the folleing forms are also permitted.
set clip
set noclip

set clipis synorymous withset clip points set noclipturns of all three types of clipping.

21.8. Cntrparam

Sets the dferent parameters for the contouring plot (see estour).

Syntax:
set cntrparam { { linear | cubicspline | bspline } |
points <n> |
order <n>|
levels { [ auto ] <n> |
discrete <z1>,<z2>, ... |
incremental {<start>, <incr>{, <end>} } }
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Examples:
set cntrparam bspline
set cntrparam points 7
set cntrparam order 10
set cntrparam iels auto 5 # 5 automatic levels
set cntrparam iels discrete .1,159(1),.9 #3 discrete at .1,.37,.9
set cntrparam iels incrementalO,.1,.4
# 5 incremental leels at 0, .1, .2, .3 and .4
set cntrparam iesls 10
# sets n = 10 retaining current setting of auto, diawd
# increment dart and incrementalue, while changing end
set cntrparam iels incremental 100,50
# et start = 100 and increment = 50, retainingvelte

This command controls theay contours are plotted. <n> should be angirgkconstant xpression
and <z1>, <z2> anconstant gpressions. Thparameters are:

linear, cubicspling bspline - Controls type of approximation or interpolation.litiear, then the
contours are dran piecevise linearas extracted from the suate directlylf cubicspline, then piece-
wise linear contours are interpolated to form a sen@ smoother contourspybwhich may undu-
late. The third option is the uniforbspline, which only approximates the piecise linear data Ut
is guaranteed to be smoother

points - Eventually all dravings are done with pieaése linear stroks. Thisnumber controls the
number of points used to approximate a eurRel@ant for cubicsplineandbspline modes only

order - Order of the bspline approximation to be used. The bigger this order is, the smoother the
resulting contour (Of course, higher order bspline casvwill move further avay from the original
piecavise linear data.)This option is releant for bspline mode only Allowed \alues are intgers in

the range from 2 (linear) to 10.

levels - Number of contour leels, 'n’. Selection of the Mels is controlled by 'auto’ (defult), ‘dis-
crete’, and 'incremental’. & 'auto’, if the surfce is bounded by zmin and zmax then contours will
be generated from zmin+dz to zmax-dz in steps of size dz, where dz = (zmax - znvd} H1&).

For 'discrete’, contours will be generated at z = z1, z2 ... as specifredlnumber of discreteves

is limited to MAX_DISCRETE_LEVELS, defined in plot.h to be 3®.incremental’, contours are
generated at <n>alues of z bginning at <start> and increasing by <increment>.

21.9. Contour

Enable contour dwing for surbices. This option isvailable forsplot only.

Syntax:
set contour { base | sade | both }
set nocontour

If no option is preided toset contour, the de&ult isbase The three options specify where towra
the contoursbasedraws the contours on the grid base where the x/ytics are plsioddce dravs

the contours on the sades themseds, andooth draws the contours on both the base and the sur
face.
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See alsaet cntrparam for the parameters thatfe€t the draving of contours.

21.10. Datastyle

Theset data stylecommand changes the daft plotting style for data plots.

Syntax:
set data style
shav data style
set data style <style-choice>

In the first caseset data stylereturns the possible style choicdmes, points, linespoints dots,

steps impulses errorbars, boxesor boxerrorbars. show data styleshows the current dedilt plot-
ting style for data.set data style dotswould actually change the dafilt plotting style. See also
plot.

21.11. Dgrid3d

Enables and sets thefdifent parameters for non grid to grid data mapping.

Syntax:
set dgrid3d {,{<rav_size>}{,{<col_size>}{,<norm>}}}
set nodgrid3d

Examples:
set dgrid3d 10,10,2
set dgrid3d ,,4

The first selects a grid of size 10 by 10 to be constructed and the use of L2 norm in the distance com-
putation. The second only modifies the norm to be used to L4.

By default this option is disabled. When enabled, 3d data read from a filgaigsateaded as a scat-
tered data set. A grid with dimensions dedifrom a bounding box of the scattered data and size as
specified by the rw/col_size abee is aeated for plotting and contouring. The grid is equally spaced

in x and y while the zalue is computed as a weightadrage of the scattered points distance to the
grid points. The closer the scatter points to a grid point are the niect tfsy haveon that grid

point. The third, norm, parameter controls the "meaning" of the distance, by specifying the distance
norm. This distance computation is optimized fowprs of 2 norms, specifically 1, 2, 4, 8, and 16,

but any nonneydive integer can be used.

This dgrid3d option is a simplevopass filter that corerts scattered data to a grid data set. More
sophisticated approaches to this probletste and should be used as a preprocess to and outside
gnuplot if this simple solution is found inadequate.
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21.12. Dummy

By default, GNUPLO assumes that the independeatiable for theplot command is x, and the
independent ariables for thesplot command are x and. Yhey are called the dummyariables
because it is just a notation to indicate the independeiatbles. Theset dummycommand changes
these defult dummy wariable namesFor example, it may be more ceenient to call the dummy
variable t when plotting time functions:

set dummy t
plot sin(t), cos(t)

Syntax:
set dummy <dummyar>{,<dummy-\ar>}
shav dummy

Examples:
set dummy u,v
set dummy ,s

to set both dummyariables to u and v or set only the secoadable to s.

Theset parametriccommand also changes the dummayiables (to t foplot and u,v forsplots).

21.13. Prmat

The format of the tic-mark labels can be set withgbebrmat command. The dafilt format for
both axes is "%g", bt other formats such as "%.2f" or "%3.0fm" are often desirablegthig
accepted by printf whengn a double precision numbeand then accepted by the terminal, will
work. In particulaythe formats f, e, and g willevk, and the d, o, x, ¢, s, and u formats will notkv

Syntax:

set format {<ars>} {"<format-string>"}

shaw format
where <agrs> is eithek, y, z, Xy, or nothing (which is the same ag). The length of the string rep-
resenting a ticmark (after formatting with printf) is restricted to 100 charadfatse format string is
omitted, the format will be returned to the algf "%g". For LaTeX users, the format "$%g$" is often
desirable. Ifthe empty string ™ is used, no label will be plotted with each tic, though the tic mark
will still be plotted. D diminate all tic marks, usset noxticsor set noytics

See als®et xticsandset yticsfor more control wer tic labels.

21.14. Functionstyle

Theset function stylecommand changes the daft plotting style for functions.

Syntax:



GNUPLOT 3.5 26

set function style
shaw function style
set function style <style-choice>

In the first caseset function stylereturns the possible style choicdsies, points, linespoints dots,
steps impulses errorbars, boxes or boxerrorbars. show function style showvs the current detlt
plotting style for functionsset function style linespointsvould actually change the drflt plotting
style. Sealsoplot.

21.15. Functions

Theshow functions command lists all usatefined functions and their definitions.

Syntax:
shaw functions

21.16. Grid

The optionaket grid draws a grid at the tic marks with the axis linetype.

Syntax:
set grid
set nogrid
shaw grid

21.17. Hidden3d

The set hidden3dcommand enables hidden line reraofor explicit surface plotting (seeplot).
Hidden line remweal may be used for bothxplicit functions and for xplicit data. It now works for
parametric suefces as well.

When this flag is set both the sagé hidden portion and possibly its hidden contours gseeon-
tour) as well as the hidden grid will be remed. Labels and arves are alvays visible and are unaf-
fected by this command.

Each surfice has its hidden parts rerad with respect to itself and to other sacés, if more than
one surhce is plotted. This mode is meaningful whenae$ are plotted using line style wiiag
only.

Syntax:
set hidden3d
set nohidden3d
shav hidden3d
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21.18. Isosamples

An isoline is a curg parametrized by one of the sack parameters while the other aud parameter
is fixed. Isolines are a simple means to display asarfBy fixing the u parameter of sagé s(u,v),
the iso-u lines of the form c(v) = s(u0,v) are produced, and by fixing the v paratmeteso-v lines
of the form c(u) = s(u,v0) are produced.

The isoline density of states may be changed by thet isosamplecommand. By defult, sam-
pling is set to 10 isolines per u or v axi&.higher sampling rate will produce more accurate plots,
but will take longer This parameter has ndfeft on data file plotting.

Syntax:
set isosamples <iso_1> {,<iso_2>}
shav isosamples

Each surdice plot will hae <so_1> iso-u lines and <iso_2> iso-v lind§you only specify <iso_1>,
<iso_2> will be set to the samalue as <iso_1>.

When a sudce plot is being done without the rerdmf hidden linesset sampleslso has an #dct
on the number of points beingauated. Seset samples

21.19. key

Theset key enables ady describing cures on a plot.By default the ley is gaced in the upper right
corner of the plot.

Syntax:
set ley
set ley <> ,<y>{,<z>}
set noley
shav key

The coordinates <x>, <y> (and <z> fgplots) specify the location of theeit » the plot. The &y is

dravn as a sequence of lines, with one plot described on each line. On the right hand side of each line
is a representation that attempts to mimic tlag e cure is gdotted. Onthe left side of each line is

the text description, obtained from thmtot command. Seplot title to change this description. The

lines are ertically arranged so an imaginary straight lindd#s the left- and right-hand sides of the

key. It is the coordinates of this line that are specified withséitdey command. In glot, only the x

and y coordinates are used to specify the line posifi@na splot, X, y and z are all being used as a

3-d location mapped using the same mapping as the plot itself to form the required 2-d screen posi-
tion of the imaginary line.

Some or all of thedy may be outside of the plot boundadthough this may interfere with other
labels and may cause an error on sonwicds.

Examples:

This places thedy & the deéult location:
set ley

This disables thedy.
set noley
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This places ady & coordinates 2,3.5,2
set ley 23.5,2

21.20. Label

Arbitrary labels can be placed on the plot usingsbelabelcommand. Ifthe z coordinate is gén
on aplot it is ignored; if it is missing on splot it is assumed to be 0.

Syntax:

set label {<tag>} {"<label_tet>"} {at <x>,<y>{,<z>}}
{<justification>}

set nolabel {<tag>}

shaw label

The text defaults to ", and the position to 0,0,0he <x>, <y>, and <z>alues are in the grapgh’
coordinate systemThe tag is an ingger that is used to identify the label. If no <tag> iggj the
lowest unused tagalue is assigned automaticallyhe tag can be used to delete or change a specific
label. o change aw attribute of an gisting label, use thset labelcommand with the appropriate
tag, and specify the parts of the label to be changed.

By default, the ta&t is placed flush left ainst the point x,z. To adjust the vay the label is posi-
tioned with respect to the point )zy add the parameter <justification>, which maydfg right or
center, indicating that the point is to be at the left, right or center of tlieltabels outside the plot-
ted boundaries are permittedtimay interfere with ses labels or otherxe

Examples:

To st a label at (1,2) to "y=x" use:
set label "y=x" at 1,2

To st a label "y=x"2" with the right of thexteat (2,3,4), and tag the label number 3, use:
set label 3 "y=x"2" at 2,3,4 right

To change the preceding label to center justification, use:
set label 3 center

To delete label number 2 use:
set nolabel 2

To delete all labels use:
set nolabel

To show all labels (in tag order) use:
shaw label

(The EEPIC, Imagen, L&K, and TPIC driers allav \\ in a gring to specify a ngline.)

21.21. Logscale

Log scaling may be set on the xagd z axs.

Syntax:
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set logscale <as> <base>
set nologscale <as>
shav logscale

where <ars> may be gncombinations ok, y, and z, in any arder, and where <base> is the base of
the log scaling.If <base> is not gen, then 10 is assumedf <axes> is not gien then all three aes
are assumedThe commandset logscaleturns on log scaling on the specifiedesx while set
nologscaleturns of log scaling.

Examples:

To enable log scaling in both x and zesx
set logscale xz

To enable scaling log base 2 of the y axis:
set logscale y 2

To dsable z axis log scaling:
set nologscale z

21.22. Mapping

Syntax:
set mapping { cartesian | sphericayljredrical }

Data forsplots ae usually in rgular Euclidean space and arevided in Cartesian coordinates.

Such 3-d data require three coordinates (x, y and z) or one coordinate (only z) in each line in the data
file. Inorder to be able to use spherical glirdrical coordinate systems, use get mappingcom-

mand. In both cases oncoordinates arexpected in each line of the datarfa spherical coordinate
system, these are theta and phi (in units as specifisetlangle} and the mapping is:

x = cos( theta ) * cos( phi)
y = dn( theta ) * cos( phi)
z =dn( phi)

For a gylindrical coordinate system, the mapping uses ariables, theta (in units as specifiedsey
angleg and z:

x = cos( theta )
y = dn( theta )
z=z

Again, note that mapping will fgfct data filesplots only.

21.23. Offsets

The amount of the graph that the plotaskip may be controlled to somdent with theset offsets
command. This command &k four ofset aguments: <left>, <right>, <top> and <bottom>. By
default, each déet is 0. Each ¢det may be a constant or axpeession. Left and right fsets are
given in units of the x axis, while top and bottonfs#ts are gien in units of the y axis. The plot of
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sin(x), displayed with d$ets of 0, 0, 2, 2 will takup 1/3 of the displayed y axis. kts are particu-
larly useful with polar coordinates as a means of compensating for aspect ratio dis@ffisets are
ignored insplots.

Syntax:
set ofsets <left>, <right>, <top>, <bottom>
shaw offsets

21.24. Output

By default, plots are displayed to the standard output.sBbh@utputcommand redirects the display
to the specified file or dee.

Syntax:
set output {"<filename>"}
shav output

The filename must be enclosed in quotes. If the filename is omitted, output will be sent to the stan-
dard output.

On machines with popen functions (UNIX), output can be piped through a shell command if the first
letter of the filename is ’|'For instance,

Syntax:
set output "|Ipr -Plaser filename"
set output "|Ip -dlaser filename"

(On MSDOS machines, set output "prn" will direct the output to theudtgdrinter)

21.25. Rwrametric

The set parametric command changes the meaningptit (splot) from normal functions to para-
metric functions. The commarseét noparametricchanges the plotting style back to normal, single-
valued pression plotting.

In 2-d plotting, a parametric function is determined by a pair of parametric functions operating on a
parameterAn example of a 2-d parametric functiorould be plot sin(t),cos(t) (which defines & cir
cle).

For 3-d plotting, the sudce is described as x=f(u,v), y=g(u,v), z=h(u,v). Therefore a triplet of func-
tions are required. An xample of 3-d parametric function owld be
cos(u)*cos(v),cos(u)*sin(v),sin(u) (which defines a sphere). &sakree parametric function specifi-
cations in terms of the parametric dummguanents to describe a single graph.

The total set of possible plots is a superset of the simple f(x) style plots, since tftleré®) func-
tions can describe the x and y (and alues to be computed separatétyfact, plots of the type t,f(t)
(u,vf(u,v)) are equident to those produced with f(x) when theatues are computed using the iden-
tity function as the first function.
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Note that the order the parametric functions are specified is xfunction, yfunction (and zfunction) and
that each operatey@ the common parametric domain.

Also, theset parametric function implies a ne range of alues. Whereathe normal f(x) and f(x,y)

style plotting assume an xrange and yrange (and zrange), the parametric mode additionally specifies a
trange, urange, and vrange. These ranges may be set directlyewvittange set urangeand set

vrange, or by specifying the range on thglot or splot commands. Currently the defit range for

these parametricaviables is [-5:5].Setting the ranges to something more meaningfudpeaed.

21.26. Blar

The set polarcommand changes the meaning of the plot from rectangular coordinates to pelar coor
dinates. In polar coordinates, the dumnayiable (x) is an angle. The range of this angle is changed
from whateer it was to [0:2*pi], orif degree unit has been selected, to [0:360] Geangled.

The commandet nopolarchanges the meaning of the plot back to thawlefectangular coordinate
system. The range of x is changed from whati was to [-10:10].

Theset polarcommand is not supported feplots. Sedhe set mappingcommand for similar func-
tionality for splots.

While in polar coordinates the meaning of apression in x is really r = f(x), where x is an angle of
rotation. The xrange controls the domain (the angle) of the function, and the yrange controls the
range (the radius). The plot is plotted in a rectangular box, and the x ard wraxboth in units of

the radius. Thus, the yrange controls both dimensions of the plot output. The tics and units are writ-
ten along the as rather than at the left and bottom. These unit &etddy <rmin> specified by the
rrange (Seeset rrange). It is not possible to specify fi#frent output dimensions in the x or y direc-
tions. The yrange can be used to shift the plot diagonally to display only the first or third quadrants.

Syntax:

set polar

set nopolar

shaw polar
Example:

set polar

plot x*sin(x)

plot [-2*pi:2*pi] [-3:3] x*sin(x)
The first plot uses the drflt polar angular domain of 0 to 2*pl.he radius (and the size of the plot)
is scaled automaticallyfhe second plotxpands the domain, and restricts the range of the radius
(and the size of the plot) to [-3:3].

21.27. Rrange

Theset rrangecommand sets the radial range used to compute x aaldgswvhen in polar mode. If
not in polar mode (seset polar) then this range is not used. Use of this commafsisfthe polar
singularity to the <rmin>alue and shifts the units on theeaxtic marks. &r instanceset rrange
[-40:40] would set the origin to -40 andownld plot \alues of radial &lues between -40 to 40. Thus, if
360 dgrees of data were plotted, then the plould ectend 80 units in radially from the origirTo
view the entire plot,a set yrange [-80:80jcommand wuld create a square wport with a circular
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plot tangent at the a@s. Becausgrange is used specify the angulaxtent, only a square wgort
can be specified byrange. For instanceset yrange [0:80]would display the first quadrant asdt
yrange [-80:0] would display the third quadranfAny square vievport of ary size can be specified
but it is cnstrained to be centered on a 4§rde line.

This range may also be specified onghe command line when in polar mode.

Syntax:
set rrange [{<rmin> : <rmax>}]

where <rmin> and <rmax> terms are constantxpressions.
Both the <rmin> and <rmax> terms are optionalything omitted will not be changed, so

set rrange [:10]
changes rmax to 10 withoutf@fting rmin.

21.28. Samples

The sampling rate of functions may be changed by#hesamplecommand. By defult, sampling
is set to 100 points. A higher sampling rate will produce more accurate plbtsjlltake longer
This parameter no longer hasyaff ect on data-file plotting.

Syntax:
set samples <samples_1> {,<samples_2>}
shav samples
When a 2-d plot is being done, only treue of <samples_1> is rgkmnt.
When a sudce plot is being done without the rardoof hidden lines, thealue of samples specifies
the number of samples that akalaated per iso line. Each iso-v line willle<sample_1> samples

and each iso-u line will v <sample_2> samples. If you only specify <samples_1>, <samples_2>
will be set to the samealue as <samples_1&ee als®et isosamples

21.29. Size

The set sizecommand scales the displayed size of the ploi. some terminals, changing the size of
the plot will result in t&t being misplaced. Increasing the size of the plot may produce strange
results. Decreasing is safer

Syntax:

set size {<xscale>,<yscale>}
show size

The <xscale> and <yscalealues are the scalingdtors for the sizeThe defults (1,1) are selected
if the scaling &ctors are omitted.

Examples:
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To =t the size to normal size use:
set size
To make the plot half size use:
set size 0.5,0.5
To make a ndscape plot wve a 11 aspect ratio in polar mode use:
set size 0.721,1.0
To show the size use:
shaw size

For the LaeX and Fig terminals the dwflt size (scaleakctor 1,1) is 5 inches wide by 3 inches high.
The big Fig terminallffig) is 7 inches wide by 5 inches high. The postscripadkfis landscape
mode 10 inches wide and 7 inches hiftote that the size of the plot includes the space used by the
labels; the plotting area itself is smaller

21.30. Style

Plots may be displayed in one of eight stylegs, points, linespoints impulses dots, steps error-
bars, boxes or boxerrorbars. Thelines style connects adjacent points with lind%e points style
displays a small symbol at each poirfthe linespoints style does botHines and points. The
impulsesstyle displays aertical line from the x axis (or from the grid base $ptot) to each point.
Thedots style plots a tig dot at each point; this is useful for scatter plots with yr@oints.

The errorbars style is only releant to 2-d data file plotting. It is treated dioints for splots and
functionplots. For dataplots, errorbars is like points, except that a &rtical error bar is also dren:

for each point (x,y), a line is dren from (x,ylaw) to (x,yhigh). A tic mark is placed at the ends of the
error bar The ylov and yhigh alues are read from the data fleblumns, as specified with the
using option to plot. Seglot errorbars for more information.

The boxesstyle is only releant to 2-d plotting. It draws a box centred about thevgi x coordinate
from the yaxis to the géen y coordinate. Thevidth of the box is obtained in one of threays. Ifa
data file has a fifth column, this will be used to set the width of the Btixerwise, if a width has
been set using theet boxwidth command, this will be useddtherwise the width of each box will
be calculated automatically so that it touches the adjaceasbdxnotheistyle calledboxerrorbars

is also @ailable and is onlyrelevant to 2-d data file plotting.This style is a combination of the
boxesanderrorbars styles.

The stepsstyle is only releant to 2-d plotting. This style connects conseadtipoints with two line
segments: the first from (x1,y1) to (x2,y1) and the second from (x2,y1) to (x2,y2).

Default styles are chosen with thet function styleandset data stylecommands. Seglot style for
information about hw to override the dedult plotting style for indiidual functions.

Syntax:
set function style <style>
set data style <style>
shaw function style
shav data style

where <style> idines, points, linespoints impulses dots, steps errorbars, boxes or boxerror-
bars.
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21.31. Surface

set surfacecontrols the display of swa€es. It is useful if contours are to be displayed by thesselv
Wheneer set nosurfaces issued, no suate isolines/mesh will be dva. See alsget contour.

Syntax:
set surdce
set nosuidce
shaw surface

21.32. Erminal

GNUPLOT supports man different graphics déces. Use theset terminal command to select the
type of deice for which GNUPLO will produce output.

Syntax:
set terminal {<terminal-type>}
shaw terminal

If <terminal-type> is omitted, GNUPLDwill list the available terminal types. <terminal-type> may
be abbreiated.

Useset outputto redirect this output to a file ordee.

Several terminals hee alditional options. Br example, seelumb, iris4d, hpljii or postscript.

21.32.1. Aifm

Several options may be set in the Adobe lllustrator 3.0etri

Syntax:
set terminal aifm {<color>}
{"<fontname>"} {<fontsize>}

Selecting dedult sets all options to their defit values. <color>is either color or
monochrome "<fontname>" is the name of alid PostScript font.<fontsize> is the size of
the font in PostScript points, before scaling by #®et size command. Dedults are
monochrome, "Helvetica", and 14pt.

Also, since Al does not really support multiple pages, multiple graphs will be output directly
on one anotherHoweve, each graph will be grouped inddually, making it easy to separate
them inside Al (just pick them up and weothem).

Examples:
set term aifm

set term aifm 22
set size 0.7,1.4
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set term aifm color "imes-Roman" 14

21.32.2. AtariST

The atari terminal has an option to set the character size and the screen ddlerslriver
expects a space separated list the char size and maximal 16 3 Higiirhkers where each
digit represents RED, GREEN and BLUE (in that orddifye range of 0-15 is scaled to what-
eve color range the screen actually h&@3n a normal ST screen, odd angreintensities are
the same.

Examples:

set terminal atari 4 # (use small (6x6) font)
set terminal atari 6 0 # (set monochrome screen to white on black)
set terminal atari 13 @fff 00 fO f ff fOf ffO
# (set first eight colors to black, white, green, blyan; \
purple, and yellew and use lage font (8x16).)

Additionally, if an environment \ariable GNUCOLORS asts, its contents are interpreted as
an options string, Wt an &plicit terminal option tak&s precedence.

21.32.3. Dumb

The dumb terminal dver has an optional size specification.

Syntax:
set terminal dumb {<xsize> <ysize>}

where <xsize> and <ysize> set the size of the dumb terminabulDisf 79 by 24.

Examples:
set term dumb
set term dumb 79 49 #GA screen--wi would aryone vant to do that?

21.32.4. Epson

This set of dwers support Epson printers and defives. Seelso the NEC dvier. epsonis a
generic 9 wire printer with a resolution of 512x38trc is a Star Color printer with the same
resolution. epson180andepson60are 180 dpi and 60 dpi ddrs for never 24 wire printers.
This also includesubble jet printers.Their resolutions are 1260x1080 and 480x360, respec-
tively. Thetandy60 is identical to theepson60driver with one additional escape sequence to
start IBM mode.With all of these dviers, a binary copis required on a PC to prinDo not
useprint .



GNUPLOT 3.5 36

copy file /b Iptl:

21.32.5. Gpic

This driver is only known to work the Free Softere Foundation gpic/grdfpackage. Modifica-
tion for the Document \WWkbench pic/trdfpackage wuld be appreciated=SF gpic can also
produce €X output.

A simple graph can be formatted using
groff -p -mpic -Tps file.pic > file.ps.

The output from pic can be pipe-lined into eqn, so it is possible to put cofupletions in a
graph with the set label and set {x/y}label commaniéa. instance,

set ylab '@space 0 int from 0 to x alpha (t) roman d t@’
Will label the y-axis with a nice ingeal if formatted with the command:

gpic filename.pic | gegn -d@ @ -Tps | §rofi[macro-package] -Tps
> filename.ps

Figures made this ay can be scaled to fit into a document. The pic language is easy te under
stand, so the graphs can be edited by hand if need be. All coordinates in the pic-file produced
by gnuplot are gien as x+gnuplotx and y+gnuplotyBy default x and y are gen the \alue O If

this line is remwed with an editor in a number of files one can pwesd graphs i one figure

like this (dehult size is 5.0x3.0 inches)

.PS 8.0
x=0;y=3

copy "figa.pic”
X=5;y=3

copy "figb.pic”
x=0;y=0

copy "figc.pic"
x=5;y=0

copy "figd.pic'
.PE

This will produce an 8 inches wide figure with four graphs im ows on top of each other
One can also achie the same thing by the command

set term pic X y
For example, using

.PS 6.0
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copy "trig.pic"
.PE

21.32.6. Hpljii

The HP LaserJet Il and HP DeskJevehs have a éngle option.
Syntax:

set terminal hpljii {<resolution>}

set terminal hpdj{<resolution>}

where <resolution> is the resolution of the output in dots per ittalnust be75, 100, 150 or
300 Note: there must be enough memovgilable to rasterize at the higher resolutions.

Example:
set terminal hpljii 150

21.32.7. Latex

The La®eX and EMEX driver allows one to specify a font type and a font size for the labels
around a gnuplot graph.

Options are: Bnts:
default (Romar0 point)
courier
roman

at ary size you specify(BEWARE METAFONT will not like add sizes.)eg
gnuplot> set term latecourier 5

Unless your dxier is capable of bilding fonts at ay size (e.g. dvips), stick to the standard 10,
11 and 12 point size.

21.32.8. lIris4d

The iris4d dwer can operate in tavmodes.

Syntax:
set terminal iris4d {24}

If the hardvare supports only 8 bits, use theaddfset terminal iris4d. If, however, the hard-
ware supports 24 bits (8 per red/green/blue),seg¢erminal iris4d 24
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When using 24-bit mode, the colors can be directly specified via the file .gnuplot_iris4d that is
searched in the current directory and then in the home directory specified by the HGME en
ronment ariable. Thidile holds RGB wlues for the background, bordibels and nine plot-

ting colors, in that ordeFor example, here is a file containing the adf colors:

85 85 85 /[*Back Ground */
0 0 0 FBoundary*/

170 0 170 /*Labeling */

85 255255 [*Plot Color 1 */
170 0 0 /*Plot Color 2 */
0 170 0 /* Plot Color 3 */
255 85 255 /[*Plot Color 4 */
255 255 85 /* Plot Color 5 */
255 85 85 /*Plot Color 6 */
85 25585 /*Plot Color 7 */
0 170 170 /* Plot Color 8 */
170 170 0 /* Plot Color 9 */

This file has eactly 12 lines of RGB triples. No empty lines aread and aything after the
third number in line is ignored.

21.32.9. Mf

The mf terminal dxier creates a input file to the Metaifit program.Thus a figure may be used
in the TeX document in the sameay as a character is.

To use the plot in a document the MetalF program must be run with the output file from
GnuPlot as input. Thus, the user needs a basiwlkdge of the font creating process and
inclusion of a ne font in a document. Heever, if the Metafont program is set up properly at
the local site an uperienced user could perform the operation without much trouble.

The text support is based on a Metaft character setCurrently the Computer Modern Roman
font set is input bt the user are in principal free to chose wiatéonts he/she needdhe
MetaFont source files for the chosen font must ¥mlable. Eachcharacter is stored in a sepa-
rate picture griable in Metabnt. These ariables may be manipulated (rotated, scaled etc.)
when characters are needed. Thevtieck is the interpretation time in the Mevaf program.

On some machines (i.e. PC) the limited amount of memaijable may also cause problem

if too mary pictures are stored.

21.32.9.1. Metabnt Instructions

- Set your terminal to metafont:
set terminal mf

- Select an output-file, e.g.:
set output "myfigures.mf"



GNUPLOT 3.5 39

- Do your plots. Each plot will generate a separate chardttetetult size will be 5*3
inches. Yu can change the size by saying set size 0.5,0.5 orwehé#taction of the
default size you ant to hae.

- Quit gnuplot.

- Generate a tfm- and gf-file by running metafont on the output of gnufiote the
plot is quite lage (5*3 in), you will hae © use a ersion of metafont that has alue of
at least 150000 for memmax. On Unix-systems these awerd@mally installed under
the name bigmf. & the follaving assume that the command virmf stands for a &kg v
sion of metafont. & example:

- Invoke metafont:

virmf '&plain’
- Select the output dece: At the metafont prompt ('*') type:

\mode:=CanonCX; %r whateer printer you use
- Optionally select a magnification:

mag:=1; %or whateer you wish
- Input the gnuplot-file:

input myfigures.mf
On a typical Unix machine there will usually be a script called mf tketudes virmf
‘&plain’, so you probably can substitute mf for virmf &plaifhis will generate tw
files: mfput.tfm and mfput.$$$gf (where $$$ indicates the resolution of yauceje
The abee @an be coweniently achieed by typing everything on the command line, e.g.:
virmf '&plain’ \mode:=CanonCX; mag:=1; input myfigures.hii this case the output
files will be named myfigures.tfm and myfigures.300gf.

- Generate a pk-file from the gf-file using gftopk:

gftopk myfigures.300gf myfigures.300pk
The name of the output-file for gftopk depends on the dvedyiou use.Ask your local
TeX-administrator about the naming aentions. Net, either install the tfm- and pk-
files in the appropriate directories, or set yowir@mment-ariables properlyUsually
this involves setting TEXFONTS to include the current directory and do the same thing
for the enironment-ariable that your dvi-dver uses (no standard name here.This
step is necessary so thaXTwill find the font-metric file and your dvi-aker will find
the pk-file.

- To include your plots in your document yowha tell TeX the font:
\font\gnufigs=myfigures
Each plot you made is stored in a single chara€ter first plot is character 0, the sec-
ond is character 1, and so on... After doing thevalsep you can use the plots justdik
ary other characters. Therefore, to place plots 1 and 2 centered in your document, all you
have © do is:
\centerline{\gnufigs\char0}
\centerline{\gnufigs\char1}
in plain TeX. For LaTeX you can, of course, use the picturgiemment and place the
plot according to your wishes using the \relaéx and \put macros.

It saves you a lot of time, once you t@ generated the font, sinceX handles the plots

as characters and uses minimal time to place them. Also the documents y®mu mak
change more often, than the plots do. Alsovesa bt of TeX-memory One last adan-

tage of using the metafont-der is that the dvi-file really remains diee independent,
because no \special-commands are used as in the eepic- andvigsg-dri
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21.32.10. Mif

Several options may be set in the MIF 3.00vei

Syntax:
set terminal mif {<pentype>} {<cumtype>} {<help>}

<pentype> selects "colour" of the graphics.
‘colour*  plot lines with line types >= 0 in colour (MIF sep. 2-7).
‘monochrome’ plot all line types in black (MIF sep. 0).
<curwetype> selects lm"curves" are plotted.
‘polyline* plot curves as continuous cues.
‘vectors' plotcurves as collections ofectors
<help> print online help on standard error output.
‘help’ print a short description of the usage, and the options
2 print a short description of the usage

This terminal dwer produces Frame Mak MIF format \ersion 3.00. It plots in MIF Frames
with the size 15*10 [cm], and plot primras with the same pen will be grouped in the same
MIF group. Plot primitves in a gwuplot plot will be plotted in a MIF Frame, and/aal MIF
Frames are collected in onedarMIF Frame.Plot primitives with line types >= 0 will as
default be dravn in colour As default cunes are plotted as continuous lines. The MIF font
used for t&t is "Times".

Examples:
set term mif

set term mif ectors
set term mif help

21.32.11. Nec-cp6

One option may be set in the nec-cp&ari The resolution of this drer is 400x320.
Syntax:
set terminal nec-cp6 monochrome

set terminal nec-cp6 color
set terminal nec-cp6 draft

21.32.12. Pbm

Several options may be set in the PBMplusveri

Syntax:
set terminal pbm {<fontsize>} {<colormode>}
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where <fontsize> ismall, medium, or large and <colormode> isnonochrome gray or
color. Default size is 640 pels wide and 480 pets high. The output formonochromeis a
portable bitmap (one bit per @h. Theoutput forgray is a portable graymap (three bits per
pixel). Theoutput forcolor is a portable pixmap (colofour bits per pigl). Theoutput of
these dners can be used with Jef PoskanzexXcellent PBMPLUS package which pides
programs to corert the aboe BMPLUS formats to GIFTIFF, MachRaint, Macintosh PICT
PCX, X11 bitmap and marothers.

Examples:

set term pbm small
set size 2,2
set term pbm color medium

21.32.13. Pcl5

Three options may be set in the pcl5veri The driver actually uses HPGL-2ui there is a
name conflict among the terminalites.

Syntax:
set terminal pcl5 {<mode>} {<font>} {<fontsize>}

where <mode> ifandscape or portrait , <font> isstick, univers, or cg_times and fontsize is
the size in points.
set terminal pcl5 landscape

21.32.14. Bstscript

Several options may be set in the PostScripteiri

Syntax:
set terminal postscript {<mode>} {<color>} {<dashed>}
{"<fonthname>"} {<fontsize>}

where <mode> idandscape portrait , eps or default. Selecting dedult sets all options to
their defults. <color>is eithercolor or monochrome <dashed> is eithesolid or dashed
"<fontname>" is the name of aahd PostScript font.<fontsize> is the size of the font in
PostScript points.Defaults arelandscape monochrome, dashed "Helvetica", and 14pt.
Default size of PostScript plot is landscape mode 10 inches wide and 7 inches high.

To get EPS output, use tlepsmode and makly one plot per file.ln epsmode the whole
plot is haled in size; the fonts are half thevegn dze, and the plot is 5 inches wide and 3.5
inches high.

Examples:

set term postscript dadilt ~ #old postscript
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set term postscript landscape 22ld psbig
set term postscript eps 1# old epsfl

set term postscript eps 2 old epsf2
setsize 0.7,1.4

set term post portrait color Ifies-Roman” 14

21.32.15. Regis

Theregis terminal deice has the option of using 4 or 16 colofithe deéult is 4. For exam-

ple:
set term rgis 16

21.32.16. &ble

Instead of producing a picture, term tyjadle prints out the aluation results in a multicol-
umn ASCII table of X Y Z glues. Br those times when you reallyant to see the numbers,
now you can see them on the screen wedaa fie.

21.32.17. \Wihdows

Three options may be set in the wincodriver.

Syntax:
set terminal winde's {<color>} {"<fonthame>"} {<fontsize>}

<color> is eithercolor or monochrome. "<f ontname>" is the name of aalid Windows font.
<fontsize>is the size of the font in points.

21.32.17.1. Graph-menu

The gnuplot graph window has the follaving options on a pop up menu accessed by
pressing the right mouseitton or selecting@ptions from the system menu:

Bring to Top when checkd brings the graph windoto the top after eery plot.

Color when checkd enables color linestylehen uncheokd it forces monochrome
linestyles.

Copy to Clipboard copies a bitmap and a Metafile picture.
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Background... sets the winde background color

Choose font... selects the font used in the graphics windo

Line Styles...allows customization of the line colors and styles.

Print... prints the graphics winaes using a Whdows printer drver and allavs selection
of the printer and scaling of the outptithe output produced Wyrint is not as good as
that from gnuplo avn printer drvers.

Update wgnuplot.ini sases the current winde locations, windw sizes, tet windowv

font, text window font size, graph windwo font, graph winde font size, background
color and linestyles to the initialisation fl¢GNUPLOT.INI .

21.32.17.2. Printing

In order of preference, graphs may be be printed in thenfiolgpways.

1. Use the gnuplot commargkt terminal to select a printer anget outputto redirect
output to a file.

2. Select thePrint... command from thegnuplot graph window. An extra command
screendumpdoes this from the % window.

3. If set output "PRN" is used, output will go to a temporary fild/hen you &it from
gnuplot or when you change the output with anoffroutputcommand, a dialog box
will appear for you to select a printer poit.you choose OK, the output will be printed
on the selected port, passing unmodified through the print mankgerpossible to

accidently (or deliberately) send printer output meant for one printer to an incompatible
printer

21.32.17.3. &xt-menu

The gnuplot text window has the follaving options on a pop up menu accessed by
pressing the right mouseitton or selectingptions from the system menu:

Copy to Clipboard copies markd text to the clipboard.
Paste copies t&t from the clipboard as if typed by the user
Choose fnt... selects the font used in thextevindow.

System Colorswhen selected mak the tet window honor the System Colors set using
the Control Rnel. Wherunselected, té is black or blue on a white background.

Update wgnuplot.ini saves the current tet window location, t&t window size, text win-
dow font and t&t window font size to the initialisation fil&/ GNUPLOT.INI .
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MENU BAR

If the menu file WGNUPLOT.MNU is found in the same directory as WGNU-
PLOT.EXE, then the menu specifiedWAGNUPLOT.MNU will be loaded.

Menu commands are:
[Menu] Starta rew menu with the name on the folling line
[EndMenu] Endcurrent menu.
-- Inserta horizontal menu separator
| Insert a ertical menu separator
[Button]  Putnext macro on a pushutton instead of a menu.

Macros tak two lines with the macro name (menu entry) on the first line and the macro
on the second linel.eading spaces are ignored.

Macros commands are:
[INPUT] Inputstring with prompt terminated by [EOS] or {ENTER}
[EOS] EndOf String terminatar Generates no output.
[OPEN] Getname of file to open from list box, with title of
list box terminated by [EOS], folleed by de#ult
filename terminated by [EOS] or {ENTER}
This uses COMMDLG.DLL from Widows 3.1.
[SAVE] Getname of file to sze. Smilar to [OPEN]

Macros character substitutions are:
{ENTER} CarriageReturn '\r’
{TAB} Tab \011'

{ESC} Escape’\033’
{CA} 001’

£} no3r

Macros are limited to 256 characters aftgransion.

21.32.17.4. Wgnuplot.ini

Windaws gnuplot will read some of its options from tpPWGNUPLOT] section of
WGNUPLOT.INI in the Windows directory An example WGNUPLOT.INI file is
shovn belaw.

[WGNUPLOT]

TextOrigin=0 0

TextSize=640 150

TextFont=Terminal,9

GraphOrigin=0 150

GraphSize=640 330

Graphfeont=Arial,10

GraphColor=1

GraphDTop=1

GraphBackground=255 255 255

Border=00000
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Axis=192 192 192 2 2

Linel=0025500

Line2=0255001

Line3=255000 2

Line4=255025503

Line5=00 128 0 4

The GraphFont entry specifies the font name and size in poifiise 5 numbers gen
in the Border, Axis and Line entries are thd&ked intensity (0-255),Green intensity
Blue intensity Color Linestyle and Mono Linestyle. Linestyles are 0=SOLID,
1=DASH, 2=D0r, 3=DASHDOT, 4=DASHDOTDOT. In the eample WGNU-
PLOT.INI file abore, Line 2 is a green solid line in color mode, or a dashed line in
monochrome modeThe deéult line width is 1 pigl. If Linestyle is neyaive it speci-
fies the width of a SOLID line in pets. Lineland am linestyle used with thpoints
style must be SOLID with unit width.

21.32.17.5. Vihdows3.0

Windaws 3.1 is preferred,ub WGNUPLOT will run under Whdows 3.0 with the fol-
lowing restrictions:

1. COMMDLG.DLL and SHELL.DLL (available with Windows 3.1 or Borland C++
3.1) must be in the winaes directory

2. WGNUPLOQOT.HLP produced by Borland C++ 3.1 is iniMdlows 3.1 format. You
need to use the WINHELPXE supplied with Borland C++ 3.1.

3.t won't run in real mode due to lack of memory
4. Truetype fonts are novailable in the graph winde.

5. Drag-drop does notavk.

21.33. Tics

By default, tics are dran inwards from the border on all four sideBhe set ticscommand can be
used to change the tics to bewdnaoutwards on the left and bottom borders onfhis is useful
when doing impulse plots.

Syntax:
set tics {<direction>}
shaw tics

where <direction> may hie or out. set ticsdefaults toin.
See also theet xtics set ytics and set zticscommand for more control of tic markslsing splot, in

3-d plots, one can adjust the ralatireight of the wertical (Z) axis usinget ticslevel. The numeric
argument preided specifies the location of the bottom of the scale. a zero will put it on the bottom
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grid and ag positive rumber some&here along the z axis.
Syntax:
set ticsled { <level>}
shaw tics
where <l@el> is a hon ngaive rumeric agument. Br example,
set ticsleel 0.5

sets the tics lal to the defult value.

See also theet view

21.34. Tme

The optionaket timeplaces the time and date of the plot either at the top or bottom of the left mar
gin. The gact location is ddéce dependent.

Syntax:
set time {<xof>}{,<yof f>}
set notime
shav time

Specifying constants <xif or <yoff> as optional dkets for the time will mee the time <xof> or
<yoff> character screen coordinatesr Example,

set time ,-3

will change only the y det of the time, mdng the title davn by roughly the height of three charac-
ters.

21.35. Title

The set title command produces a plot title that is centered at the top of the plot. Using the optional
X,y screen déets, the title can be placedyarhere on the ploset title with no parameters clears the
title.

Syntax:
set title {"<title-text>"} {<xof f>}{,<yof f>}
shaw title

Specifying constants <xif or <yoff> as optional dkets for the title will mae the title <xof> or
<yoff> character screen coordinates. Note these are screen coordinates and not plot coomtinates. F
example,

set title ,-1
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will change only the y déet of the title, maing the title davn by roughly the height of one charac-
ter.

(The EEPIC, Imagen, L&K, and TPIC dxiers allav \\ in a gring to specify a ngline.)

21.36. Tange

The set trangecommand sets the parametric range used to compute x a@hgeg when in paramet-
ric mode. If not in parametric mode (& parametric) then this range is not used. This command
does not déct x/y autoscaling or x/y ranges.

This range may also be specified ongle command line when in parametric mode.

Syntax:
set trange [{<tmin> : <tmax>}]

where <tmin> and <tmax> terms are constantxprassions.
Both the <tmin> and <tmax> terms are optionaly#ing omitted will not be changed, so

set trange [:10]
changes tmax to 10 withouff@tting tmin. See als®et urangeandset parametric.

21.37. Urange

Theset urangeandset vrangecommands sets the parametric ranges used to computang, z\al-
ues when irsplot parametric mode. If not in parametric mode (Seeparametric) then these ranges
are not used. This command does nf#cifx/y autoscaling or x/y ranges.

This range may also be specified on$pt command line when in parametric modeeeplot for
more information

Syntax:
set urange [{<umin> : <umax>}]

where <umin> and <umax> terms are constantxressions.
Both the <umin> and <umax> terms are optionalytAimg omitted will not be changed, so

set urange [:10]
changes umax to 10 withoufedting umin. See alsset trange

21.38. \ariables

Theshow variables command lists all usatefined wariables and theiralues.

Syntax:
shaw variables
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21.39. \lew

Theset viewcommand sets the wiepoint for splots. This command controls thewthe 3-d coordi-
nates of the plot are mapped into the 2-d screen space. This comméddspcontrols to both rota-
tion and scaling of the plotted datat lsupports orthographic projections only

Syntax:

set viav <rot_x> {,{<rot_z>}{{<scale>},<scale_z>}}}

shaw view
where <rot_x> and <rot_z> control the rotation angles (greks) along a virtual 3-d coordinate
system aligned with the screen such that the screen horizontal axis is x, gtteahaxis is yand
the axis perpendicular to the screen is z. <rot_x> is bounded to the [0:180] range wathltaofl &0
degrees, while <rot_z> is bounded to the [0:360] range with autiedf 30 dgrees. <scale> controls
the scaling of the entirgplot, while <scale_z> scales the z axis odgth scales defult to 1.0.
Examples:

set viev 60, 30, 1, 1

set viev ,,0.5
The first sets all the four dailt values. The second changes only scale, to 0.5.

See alset ticslevel.

21.40. Vrange

Theset vrangecommand is similar to theet urangecommand. Pleasgeeset urange

21.41. Xlabel

The set xlabelcommand sets the x-axis label that is centered along the x axis. Using the optional x,y
screen dbets, the label can be placedrahere on the plotset xlabelwith no parameters clears the
label.
Syntax:

set xlabel {"<label>"} {<xof>}{,<yof f>}

shaw xlabel

Specifying constants <xiaf or <yoff> as optional d&ets for the label will mee the label <xdf> or
<yoff> character screen coordinatesr Example,

set xlabel -1
will change only the x det of the xlabel, mang the label roughly one character width to the left.

(The EEPIC, Imagen, L&K, and TPIC driers allav \\ in a gring to specify a ngline.)
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21.42. Xrange

The set xrangecommand sets the horizontal range that will be displayed. This command turns x axis
autoscaling df

This range may also be specified ongl® command line.

Syntax:
set xrange [{<xmin> : <xmax>}]

where <xmin> and <xmax> terms are constantxpressions.

Both the <xmin> and <xmax> terms are optionalything omitted will not be changed, so
set xrange [:10]
changes xmax to 10 withoutfafting xmin.

21.43. Xtics

Fine control of the x axis tic marks is possible withghexticscommand. The x-axis tic marks may
be turned dfwith theset noxticscommand. Thgmay be turned on (the deflt state) withset xtics

Syntax:
set xtics { {<start>, <incr>{, <end>}} |
{({"<label>"} <pos> {, {"<label>"} <pos>}...)} }
set noxtics
shaw xtics

The <start>, <incr>, <end> form specifies that a series of tics will be plotted on the x axis between
the x \alues <start> and <end> with an increment of <incr>. If <end> is wen giis assumed to be
infinity. The increment may be gaive. For example,

set xtics 0,.5,10
males tics at 0, 0.5, 1, 1.5, ..., 9.5, 10.

The ("<label>" <pos>, ...) form alles arbitrary tic positions or non-numeric tic labels. A set of tics
are a set of positions, each with itsrooptional label. Note that the label is a string enclosed by
guotes, and may be a constant string, such as "hello", or contain formatting information for the tic
number (which is the same as the position), such as "%3f clientsseSeemat for more informa-
tion about this case. The label magebe enpty. Examples:

set xtics ("lav" 0, "medium" 50, "high" 100)

set xtics (1,2,4,8,16,32,64,128,256,512,1024)

set xtics ("bottom” 0, ™ 10, "top" 20)

Tics will only be plotted when in range.

Theset yticsandset noyticscommands wrk identically See also theet ormat command.
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21.44. Xdtics

The set xdticscommands corerts the x axis tic marks to days of the week where 0=Sun and 6=Sat.
Overflows are cowmerted modulo 7 to dates.

Examples:
set xdtics

Sets x axis tics in days.

The set ydtics set zdticandset noydtics set nozdticcommands wrk identically See also theet
format command.

21.45. Xmtics

The set xmtics commands corerts the x axis tic marks to months of the years where 1=Jan and
12=Dec. Owerflows are cowerted modulo 12 to months.

Examples:
set xmtics

Sets x axis tics into months.

The set ymtics set zmticandset noymtics set nozmticcommands wrk identically See also the
set ormat command.

21.46. Xzepaxis

set xzepaxis draws the x-axis. By defult, this option is onset noxzepaxis causes GNUPLDto
omit the x-axis.

Syntax:
set xzeroaxis
set noxzeroaxis
shav xzeroaxis

21.47. Ylabel

Theset ylabelcommand sets the y-axis labdlhe position of this label depends on the terminal, and
can be one of the folleing three positions (the position can be adjusted with optional parameters).

1. Horizontal t&t flushed left at the top left of the ploTerminals that cannot rotatextewill proba-
bly use this method.
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2. \ertical text centered grtically at the left of the plotTerminals that can rotatexewill probably
use this method.

3. Horizontal t&t centered ertically at the left of the plotThe EEPIC, La&X and TPIC driers use
this method. The user must insert line breaks using \\ t@gréhe ylabel from werwriting the plot.
To produce a ertical rawv of characters, add \\ betweewvery printing character (it this is ugly).
Syntax:

set ylabel {"<label>"} {<xof>}{,<yof f>}

shav ylabel

With no parameters, the label is cleared. Specifying constantis-<otofyoff> as optional dkets for
the label will mae the label <xdf> or <yoff> character screen coordinatesr Example,

set ylabel -1

will change only the x déet of the ylabel, mang the label roughly one character width left of its
default position. This is especially useful with the eXTdriver.

(The EEPIC, Imagen, L&K, and TPIC driers allav \\ in a gring to specify a ngline.)

21.48. Yrange

The set yrangecommand sets theextical range that will be displayed. This command turns y axis
autoscaling df

This range may also be specified onpl® command line.

Syntax:
set yrange [{<ymin> : <ymax>}]

where <ymin> and <ymax> terms are constantxpressions.
Both the <ymin> and <ymax> terms are optionalything omitted will not be changed, so

set yrange [:10]
changes ymax to 10 withoutfafting ymin.

21.49. Ytics

The set ytics and set noyticscommands are similar to thset xtics and set noxtics commands.
Please seset xtics

21.50. Ydtics

The set ydticsandset noydticscommands are similar to tiset xdticsandset noxdticscommands.
Please sesget xdtics
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21.51. Ymtics

The set ymticsand set hoymticscommands are similar to trset xmticsand set noxmticscom-
mands. Please seset xmtics

21.52. Yzepaxis

set yzepaxis draws the y-axis. By delult, this option is onset noyzepaxis causes GNUPLDto
omit the y-axis.

Syntax:
set yzeroaxis
set nyzeroaxis
shav yzeroaxis

21.53. Zeo

Thezero value is the dedult threshold for &lues approaching 0.@GGNUPLOT will not plot a point if
its imaginary part is greater in magnitude thanzém threshold. Axis ranges cannot be less than
zero. The debultzero value is 1e-8. This can be changed with¢kézep command.

Syntax:
set zero <gpression>
shaw zero

21.54. Zepoaxis

set zepaxisdraws the x-axis and y-axis. By deifit, this option is onset nozepaxis causes GNU-
PLOT to omit the axes, and is equalent toset noxzebaxis; set noyzeoaxis.

Syntax:
set zeroaxis
set nozeroaxis
shaw zeroaxis
Seeset xzepaxisandset yzeoaxis

21.55. Zlabel

The set zlabelcommand sets the z-axis label that is centered along the z axis. Using the optional x,y
screen dbets, the label can be placedrahere on the ploset zlabelwith no parameters clears the
label.

Syntax:
set zlabel {"<label>"} {<xof>},<yof f>}
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shaw zlabel

Specifying constants <xiof or <yoff> as optional d&ets for the label will mee the label <xdf> or
<yoff> character screen coordinatesr Example,

set zlabel ,1
will change only the y det of the zlabel, mang the label roughly one character height up.
The zlabel will be dnan wheneer surfaces or contours are plotted, in the spaceabe grid level.

(The EEPIC, Imagen, L&K, and TPIC driers allav \\ in a gring to specify a ngline.)

21.56. Zrange

The set zrangecommand sets theertical range that will be displayed. This command turns z axis
autoscaling df Thezrange is used only tgplot and is ignored bylot.

This range may also be specified onght command line.

Syntax:
set zrange [{<zmin> : <zmax>}]

where <zmin> and <zmax> terms are constantgmessions.

Both the <zmin> and <zmax> terms are optionalytAimg omitted will not be changed, so
set zrange [2:]
changes zmin to 2 withoutfatting zmax.

21.57. Ztics

Theset zticsandset nozticscommands are similar to tlset xticsandset noxticscommands. Please
seeset xtics

21.58. Zdtics

The set zdticsandset nozdticscommands are similar to tlset xdticsandset noxdticscommands.
Please seset xdtics

21.59. Zmtics

The set zmticsand set nozmticscommands are similar to thset xmtics and set noxmticscom-
mands. Please sset xmtics
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22. Shell

The shellcommand spans an interacte sell. To return to GNUPLQ, typelogout if using VMS, exit or
the END-OF-FILE character if using Unigndcliif using AmigaDOS, orexit if using MS-DOS or OS/2.

A single shell command may be spzed by preceding it with the tharacter ($ if using VMS) at the
begginning of a command lineControl will return immediately to GNUPLD after this command is
executed. or example, in VMS, AmigDOS, MS-DOS or 0S/2,

I dir
prints a directory listing and then returns to GNUHLO

On an Atari, thé command first checks whether a shell is already loaded and usewatlaibla. This is
practical if GNUPLQ is run fromgulam, for ekample.

23. Splot

Three-dimensional swa€e and contour plotting isalable in GNUPLAO with thesplot command. See the
plot command for features common to filet command.

See als®et contour, set cntrparam, and set surface

23.1. BinaryData

Gnuplot will dynamically determine if a datafile is ASCII or binaASCII data files are discussed in
theplot section. Ier three dimensions, single precision floats are stored awéollo

<ncols> <x0> <x1> <x2> ...
<y0> <z0,0> <z0,1> <z0,2> ...
<yl><z1,0><z1,1><z1,2> ...

which is cowerted into triplet:

<x0> <y0> <z0,0>
<x0> <y1> <z0,1>
<x0> <y2> <z0,2>

<x1> <y0> <z1,0>
<x1><yl><z1,1>
<x1> <y2><z1,2>

These triplets are then agnted into gnuplot iso_cues and then uses gnuplot to do the rest of the
plotting.

A collection of matrix and @ctor manipulation routines (in C) are yided ingnubin.c. The routine
to write binary data is
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int fwrite_matrix(file,m,nrl,nrl,ncl,nch,m_title,column_title)

An example of using these routines is yided in the filebf _test.c The corresponding demo file is
demo/binary.dem.

24. Start-up

When GNUPLQ is n, it looks for an initialization file to loadThis file is calledgnuplot on Unix and
AmigaDOS systems, af@dNUPLOT.INI on other systems. If this file is not found in the current directory
the program will look for it in the home directory (under AaiDS, AtarilDS, MS-DOS and OS/2, the
ervironment \ariable GNUPLQ should contain the name of this directorylote: if NOCWDRC is
defined during the installation, GNUPIvill not read from the current directory

If this file is found, GNUPLQ® executes the commands in this fil&his is most useful for setting the ter
minal type and defining grfunctions or ariables that are used often.

25. Substitution

Command-line substitution is specified by a system command enclosed in backquotes. This command is
spavned and the output it produces replaces the name of the command (and backquotes) on the command
line.

Newlines in the output produced by the wp@d command are replaced with blanks.

Command-line substitution can be usegvamere on the GNUPLDcommand line.

Example:

This will run the progrankeastsqand replacéeastsq(including backquotes) on the command line with its
output:

f(x) = ‘leastsq’
or, in VMS

f(x) = ‘run leastsq'

26. Userdefined

New userdefined wariables and functions of one througtefuariables may be declared and usegldrere.

Userdefined function syntax:
<function-name> ( <dummy1> {,<dummy2> {, ...} } ) = xpression>

where <gpression> is defined in terms of <dummy1> through <dummy5>.
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Userdefined ariable syntax:
<variable-name> = <constarkession>

Examples:
w=2
g = floor(tan(pi/2 - 0.1))
f(x) = sin(w*x)
sinc(x) = sin(pi*x)/(pi*x)
delta(t) = (t == 0)
ramp(t) = (t>0)?t: 0
min(a,b) = (a<b)?a:b
comb(n,k) = nl/(k*(n-k)"
len3d(x,yz) = sqrt(x*x+y*y+z*z)

Note that the ariablepi is already defined.

Seeshow functions andshow variables.

27. Bugs

The bessel functions do nobrk for comple arguments.
The gamma function does notork for comple arguments.

There is a bg in the stdio library for old Sun operating systems (SunOS Sys4-3.2). The "%g" format for
"printf’ sometimes incorrectly prints numbers (e.g., 200000.0 as "2"). Thus, tic mark labels may -be incor
rect on a Sun4arsion of GNUPL®. A work-around is to rescale the data or usestttedormat command

to change the tic mark format to "%7.0f" or some other appropriate format. This appeass teemafied

in SunOS 4.0.

Another lug: On a Sun3 under SunOS 4.0, and on Sumtler Sys4-3.2 and SunOS 4.0, thecanf’rou-
tine incorrectly parses "00 12" with the format "%f %f" and reads 0 and 0 instead of 0 and 12fettss af
data input. If the data file contains x coordinates that are meémrd specified lik’00’, '000’, etc, then you
will read the wrong y alues. Check andata files or upgrade the SunOIB appears to hee been fixed in
SunOS 4.1.1.

Microsoft C 5.1 has a nastyidy associated with the %g format for printf. Whewg ahthe formats "%.2g",
"%.1g", "%.0g", "%.g" are used, printf will incorrectly print numbers in the range 1e-4 to Mewhbers

that should be printed in the %e format are incorrectly printed in the %f format, with the wrong number of
zeros after the decimal point.

To work around this problem, use the %e or %f formagdieitly.

GNUPLOT, when compiled with Microsoft C, did notosk correctly on tw VGA displays that were
tested. The CGA, EGA andGA drivers should probably be wgitten to use the Microsoft C graphics
library. GNUPLOT compiled with Borland C++ uses thairbo C graphics drers and does ark correctly
with VGA displays.

VAX/VMS 4.7 C compiler release 2.4 also has a poorly implemented %g format for printf. The numbers
are printed numerically correctutbmay not be in the requested format. The K&R second edition says that
for the %g format, %e is used if thepenent is less than -4 or greater than or equal to the precision. The
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VA X uses %e format if thexponent is less than -1. Thé\X appears to tak o notice of the precision
when deciding whether to use %e or %f for numbers less th@a work around this problem, use the %e
or %f formats gplicitly. From the \VAX C 2.4 release notes: e,E,§FG Resulwill always contain a deci-
mal point. for g and G, trailing zeros will not be rewsd from the result.

VAX/VMS 5.2 C compiler release 3.0 has a slightly better implemented %g format than releaserdd, b
much. Tailing decimal points are moremoved, kut trailing zeros are still not remed from %g numbers
in exponential format.

ULTRIX X11R3 has a g that causes the X11 aa to display "every other" plot. The lug seems to be
fixed in DECS release of X11R4 so wner releases of UIRIX don't seem to heae the problem.Solutions

for older sites include upgrading the X11 libraries (from DEC or direct from MIT) or defining
ULTRIX_KLUDGE when compiling the x11.trm fileNote that the kludge is not an ideal fixwewer.

The constant HUGE as incorrectly defined in the NeXT OS 2.0 operating systdbdGE should be set to
1e38 in plot.h. This error has been corrected in theeétsion of NeXT OS.

Some older models of HP plotters do notédha @mge eject command 'PGThe current HPGL dver uses
this command in HPGL_reseT his may need to be rewe for these plottersThe current PCL5 dvéer
uses HPGL/2 for te¢ as well as graphicsThis should be modified to use scalable PCL fonts.

On the Atari 'ersion, it is not possible to send output directly to the printer (Udavdip as output file),
since CRs are added to LFs in binary output. A9ekaround write the output to a file and gapto the
printer aftervards using a shell command.

Please report grbugs to lg-gnuplot@dartmouth.edu.
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