G N U P L O T ÏÎâU

ďąãs|pâďSS

ASPAC pž Email:aspac@beta.wsl.sinica.edu.tw

ÞNøi : 94002 83 ~ 5 ë 20 é version:2.1

ASPAC peľvnú

ASPAC]Academia Sinica PACkage^Oďąãs|pâďSSöó “néuãÏÎ ” (Software Tools) Î “ÝDÑM ” (Problem Solving) žpeCbopeUÒoiğnéÎåóčÝ

óďąãs|pâďSSÒşCÒş£ą¡}ğqlÎąêÆ]]AnéÎåó^AbąňUCn éÎåóÏÎvQąúUAčiKOúoÎÛÑÏÎC

néÎåóÏÎvQąúpUG 1. néžÏÎvQG

NuÎüê FSF]Free Software Foundation^1991~ 6ëÄGľž

GNU General Public LicenseC

2. åóžÏÎvQG

åóiHÛÑþľÎÞÎAýčoÇHÏQCčDšnâòOžňúC

]@ëž PoorMan LaT_EXďLkÏÎďåíĺź‘WÙ , ÒHżåďÈH^åÓíÜź‘WÙ .

Contents

1 Introduction 1

2 Getting start 2 2.1 How to get it . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2.2 Starting up GNUPLOT . . . . . . . . . . . . . . . . . . . . . . . . . 2 2.3 Programming style . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 3 Constants, Operators and Functions 8 3.1 Number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 3.2 Operators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 3.3 Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3.4 User-defined functions and Constants . . . . . . . . . . . . . . . . . . 11

4 Plotting environment 12 4.1 Axis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 4.2 Label . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 4.3 Coordinate system . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 4.4 Graphics process . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 4.5 3D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 4.6 Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 4.7 Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 5 Plotting 24 5.1 Ranges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 5.2 Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 5.3 Datafile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 5.4 Style . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 5.5 Title . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 6 Input, Output 32 6.1 Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 6.1.1 Read data from file . . . . . . . . . . . . . . . . . . . . . . . . 32 6.1.2 Read commands from file . . . . . . . . . . . . . . . . . . . . 33 6.1.3 Command : reread . . . . . . . . . . . . . . . . . . . . . . . . 34 6.2 Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 6.2.1 Write resuls to output device . . . . . . . . . . . . . . . . . . 35 6.2.2 Output format : postscript . . . . . . . . . . . . . . . . . . . . 36 6.2.3 Output format : table . . . . . . . . . . . . . . . . . . . . . . 37 6.2.4 Saving commands . . . . . . . . . . . . . . . . . . . . . . . . . 38

7 Miscellaneous commands 39 7.1 Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 7.2 Comment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 7.3 Working window . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 7.4 Quit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 8 Examples 41 8.1 Amplify frequency response . . . . . . . . . . . . . . . . . . . . . . . 42 8.2 2D data plot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 8.3 Error bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 8.4 User-defined variable . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 8.5 2D parametric function . . . . . . . . . . . . . . . . . . . . . . . . . . 46 8.6 Polar coordinates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 8.7 Mapping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 8.8 3d plotting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 8.9 contour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 8.10 random number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 8.11 scatter data -> grid data . . . . . . . . . . . . . . . . . . . . . . . . . 53 8.12 3d hidden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 8.13 3d parametric function . . . . . . . . . . . . . . . . . . . . . . . . . . 55 8.14 3D data plotting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 9 Conclusion 58

A The initial setting of GNUPLOT 59

B Call gnuplot from C program 61

C Using gnuplot commands in shell script 64

LIST OF FIGURES iii

List of Figures

1 Plotting sin(x), data file – data.demo . . . . . . . . . . . . . . . . . . 3 2 Plotting sin(x)*cos(y) . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 3 Programming flow chart . . . . . . . . . . . . . . . . . . . . . . . . . 5 4 Example : NPN Mutual Characteristic . . . . . . . . . . . . . . . . . 6 5 Demonstration of set xtics . . . . . . . . . . . . . . . . . . . . . . . . 13 6 Demonstration of set xmtics . . . . . . . . . . . . . . . . . . . . . . . 14 7 Demonstration of set xdtics . . . . . . . . . . . . . . . . . . . . . . . 14 8 Demonstration of set xdtics . . . . . . . . . . . . . . . . . . . . . . . 15 9 Put key on different place . . . . . . . . . . . . . . . . . . . . . . . . 17 10 Demonstration of set label . . . . . . . . . . . . . . . . . . . . . . . . 18 11 Demonstration of set samples . . . . . . . . . . . . . . . . . . . . . . 21 12 Plotting unsorted and sorted data . . . . . . . . . . . . . . . . . . . 26 13 Plotting datafile with different style . . . . . . . . . . . . . . . . . . . 27 14 Various plotting style . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 15 Demonstration of read commands from file . . . . . . . . . . . . . . . 33 16 Demo of animation capability – Digitized Blue Whale . . . . . . . . 34 17 Example : amplifier frequency response . . . . . . . . . . . . . . . . . 42 18 Example : 2D data plot . . . . . . . . . . . . . . . . . . . . . . . . . 43 19 Example : error bar . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44 20 Example : unit step response . . . . . . . . . . . . . . . . . . . . . . 45 21 Example : 2D parametric functions . . . . . . . . . . . . . . . . . . . 46 22 Example : plotting on polar coordinate . . . . . . . . . . . . . . . . . 47 23 example : the world map . . . . . . . . . . . . . . . . . . . . . . . . . 48 24 example : 3d plotting . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 25 example : contour (i) . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 26 example : contour (ii) . . . . . . . . . . . . . . . . . . . . . . . . . . 51 27 example : random number . . . . . . . . . . . . . . . . . . . . . . . . 52 28 example : scatter data -> grid data . . . . . . . . . . . . . . . . . . . 53 29 example : 3d hidden . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 30 example : 3d parametric function . . . . . . . . . . . . . . . . . . . . 55 31 Example : Parametrix Helix . . . . . . . . . . . . . . . . . . . . . . . 56 32 Example : Interlocking Tori . . . . . . . . . . . . . . . . . . . . . . . 56 33 Example : 3D data plotting . . . . . . . . . . . . . . . . . . . . . . . 57

LIST OF TABLES iv

List of Tables 1 Unary Operators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 2 Binary Operators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3 GNUPLOT functions . . . . . . . . . . . . . . . . . . . . . . . . . . 10 4 An example of datafile.(I) . . . . . . . . . . . . . . . . . . . . . . . . 25 5 An example of datafile.(II) . . . . . . . . . . . . . . . . . . . . . . . . 28 6 An example of datafile.(III) . . . . . . . . . . . . . . . . . . . . . . . 32 7 Output device : terminals . . . . . . . . . . . . . . . . . . . . . . . . 35 8 Output device : printers or plotters . . . . . . . . . . . . . . . . . . . 36 9 Output : other descriptive languages . . . . . . . . . . . . . . . . . . 37

1 INTRODUCTION 1

1 Introduction

GNUPLOT Ob 1986 ~Ñ Colin Kelley M Thomas Williams ÒoižÿÏ¡Î{ąA

iNÆÇçÆÎÆÈêÆHŋśÎSSéžÏÎebčPØþŒÝœÎÿÏéXËmWCØews xaQHÌÏÎAb Internet ôôW|ş newsgroup — comp.graphics.gnuplot @řja æńSSoÎÇSSžéaC^1

GNUPLOT O@ÓROÉVžæÍąÿÏ{ą (command-driven interactive function plotting program)CGNUPLOT õæÏÎÌéJžC@ţROAivB]wÎŒïÿÏôÒ

CęHÏÎíFÆÚÎçÆAÏÚÌÇÑÏÎţói@BžÀRC

bź H GNUPLOT 3.5 ľř QŒ D é C Óż g å ź ÒÞ Î d Ò Òã z Û GNUPLOT

demo ďdÒCbżgåźďAÄGźBűÐ GNUPLOT žòż[ÀCÄTźBűÐ GNU- PLOT žpâôÒCÄ|źB]wÿÏôÒž]wCÄŋźBűÐÿÏüOCÄżźBűÐé

JÎéXąÀCÄCźBűÐøţüOCÄKźBűÐÑ GNUPLOT ÒÿXčPþOžÒlC ÄEźBšŒCÚÌÁæłÌàÑźÏÎâUďAÑ GNUPLOT Ai@BÿXÁæžšGC

1ź newsgroup N\ hÝ D‘ řĺ FAQ (Frequently Answered Questions) ÃwÁ Zü Aźç ig Ñ

anonymous ftp q ftp://rtfm.mit.edu/pub/usenet/news.answers/graphics/gnuplot-faq ďúoC

2 Getting start

2.1 How to get it

GNUPLOT ib\hœźWõæA YAÒÏÎžpâœž Sş gnuplot źţn éCizL anonymous ftp ÑUzaèúoG

ľ ż ftp site

Source phi.sinica.edu.tw:/pub/math/gnuplot35/src.zip ftp.edu.tw:/pub/X/contrib/gnuplot.3.5.gz ftp.x.org:/pub/contrib/gnuplot.3.5.tar.gz ftp.dartmouth.edu:/pub/gnuplot/gnuplot.3.5.tar.Z MS-Windows binaries phi.sinica.edu.tw:/pub/math/gnuplot35/win.zip ftp.edu.tw:/PC/simtel/plot/gpt35*.zip oak.oakland.edu:/pub/msdos/plot/gpt35*.zip OS/2 2.x binaries phi.sinica.edu.tw:/pub/math/gnuplot35/os2.zip ftp.edu.tw:/PC/os2/2 x/unix/gnuplt35.zip ftp-os2.nmsu.edu:/os2/2 x/unix/gnuplt35.zip MS DOS 32bit binaries phi.sinica.edu.tw:/pub/math/gnuplot35/dos.zip

ÎÌzLlHAÈ (ftp-mail server) úoCèkře@ÊHź ftpmail@ftp.dartmouth.eduA Hžžeř :

open
cd pub/gnuplot
mode binary
get gnuplot3.5.tar.Z
quit

Yiúo uuencoded ľżž gnuplot source (compressed tar file)C

2.2 Starting up GNUPLOT

HUOÏÎ GNUPLOT ÿXTďçÆ sin(x) PÆÈêÆÏÎÎ sin(x) ∗ cos(y) çÆ 3D Ï ÎžROC

   % gnuplot^2

       G N U P L O T
       unix version 3.5
       patchlevel 3.50.1.17, 27 Aug 93
       last modified Fri Aug 27 05:21:33 GMT 1993

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

       Send comments and requests for help to info-gnuplot@dartmouth.edu
       Send bugs, suggestions and mods to bug-gnuplot@dartmouth.edu

Terminal type set to ’x11’
gnuplot> plot sin(x), ’data.demo’
gnuplot> splot sin(x)*cos(y)

2żåďH % íÜtÎčÜÅź (prompt)

gnuplot> quit
%

ÉŒ data.demo ř@ÆÚêÆÉŒAC@æyz@IyÐìmCžepUG

# file : data.demo
-20.000000 -3.041676
-19.000000 -3.036427
-18.000000 -3.030596
       .
       .
       .

õæ GNUPLOT {ąÉA GNUPLOT žýËdO_]wôÒÑÆ DISPLAYAYşh Ìä]wCíäTwř X ôÒÉANéXÒą]wř X11CéJ

plot sin(x), ’data.demo’

čÍÏ 1 šG — HuqÿXTďçÆ sin(x)FHIÿXÉŒ data.demo žUIyÐCţÌé J

splot sin(x)*cos(y)

čÍÏ 2 šG — HaîU 10 øuÕĺžôæeX sin(x) ∗ cos(y) žÏÎCÓ quit üOšô

gnuplot {ąC

Figure 1: Plotting sin(x), data file – data.demo

ÑźÒďAi¿ GNUPLOT ãşUCSâ G • čÝÆøž]wYieXŋśÎSSéžÆÇçÆÎÆÈêÆÏÎC • ÛÊÕãÎiÑÏÎÌÕã X bB Y b Î Z bždòMUbžÐIAãÜźãašGC • NçÆWÙÛÊÐÜbkWďC • HčPžuøCâÎčPžÏËúãaÏOčPžçÆÏÎC

Figure 2: Plotting sin(x)*cos(y)

• GNUPLOT ş\hžØçÆAçiÛØçÆC

b X ôÒUA GNUPLOT pPäL X client {ą@ëAiţü\hÑÆCp

gnuplot -font 8x13bold # ]wrÎř 8x13boldC
gnuplot -geometry 900x700 # ]wøąžøř 900 pixel eř 700 pixelC
gnuplot -bg black # ]wIžCâřÂâC

ěC^3

2.3 Programming style

ÚÌÌÚ@ëÿsÆÇçÆÎÆÈêÆiàoÍžBJCčX@œ GNUPLOT {ąűg{Ç ApÏ 3C

1. wq‘ÆÎçÆGwq‘ÆÎçÆAÏ{ąÒÕÆÎöóAÑC 2. ]wÿÏôÒG GNUPLOT ÿÏğewwý]w\hÿÏÑÆC^4 oÇ]wţř GNU-

PLOT ÿÏÉžÑÒA]AyÐbBårąúBÏÎãÜdòB 3D ÏÎëvìŋśžë

vďŒBúËIÆBÿsÏÎÒÎžÏŒěěž]wCÚÌiÚÚÓHÒÝv@ïÜÿÏÑ ÆC GNUPLOT žÑÆ]wičþý AAÎb GNUPLOT {ąžAäJ show all ROo¿ØežÿÏôÒ]wąpC

gnuplot> show all
              .
              .
    autoscaling is x: ON, y: ON, z: ON
    border is drawn

3älÑÆid gnuplot ğ manual pageC 4čþý A

Figure 3: Programming flow chart

boxwidth is auto
point clip is OFF
drawing and clipping lines between inrange and outrange points
          .
          .
          .

3. ÿÏGbwqÆÇçÆÎ]wÿÏôÒğáAţÛOÿXÆÇçÆÎÆÈêÆÏÎC GNU-

PLOT čÑÞ@èKžÿÏüO — plot(2D) Î splot(3D)AãşŒIžÑÆ]wAi

ÑÑÆž]wţÓOÕãC 4. čÍéXšGGbŒÝœWÿXšGáAigÑ@ÇBJÓčÍčPéXËmÒÝžéXy ěAoìéXšGC ÌÓWzL{AiÖtaeXÏÎCÑUžBJNOÓSSžÕãÿÏôÒÑÆÎŒïçÆè{ ąB‘ÆěAYioìąNžšGC

bÏ 4 ďÄ 1æÑ # Åź}lřùÑAÄ 2ÜÄ 7æwqè{ąÎ]wÑÆAÄ 8æğáO]w ÿÏžňAAÄ 18æNÏeXAälONÏH PostScript^5 æąsó ’npn.ps’ ÉŒďCäď ]wÿÏÑÆřG^6

• set dummy Vbe : gnuplot @ëH x řÜÆANíîbWžÜÆC GNUPLOT i]w

ĺäęWÙHW[iłÊCźÒ]wř Vbe (íÜ base emmitter ğąžqìt )C

• set grid : NyÐŋśÿWælC

• set title : ïÜ title WÙAN title ïĺ ”Mutual Characteristic of a Transistor”C

• set xlable, set ylable : ]wîbPabWÙANîbWÙwř ”Vbe(base emitter voltage)”ANabWÙwř ”Ic(collector current)”C

• set xrange, set yrange : ]wîbPabãÜdòAźÕããÜdòÜÌQ[îžÏìC

5PostScript is a device-independent page description language. Page description languages are programming lagnu-

age that are optimize to render document images on display device. Display devices may be workstation screen, laser printers, film recorders, or fax machine.

6ûÔÓžÑÀAčÄ 4 ź

• set key :]wÒÿžçÆWÙÒñmžyÐìmC

Figure 4: Example : NPN Mutual Characteristic

GNUPLOT üOiÀĺŋąœ :

1. ÏÎÌÛwçÆB‘Æ : bÿÏewqçÆÎ‘ÆAčÍÿÏÒÝžçÆC 2. ]wÿÏôÒ : GNUPLOT žÿÏôÒÑ@ÕÑÆcĺAÑ]wÑÆiïÜÿÏôÒC 3. ]wéXôÒ : GNUPLOT čÑ\hØéXËmžéXyěAiÑRO]wéXËmC 4. ÿÏ : GNUPLOT čÑÞ@èKžÿÏüO — plot(splot)C 5. øţ : čÝóe|þdòžüOAptÎÛöüOC ţUÓžXźNwï GNUPLOT üO[HyzC

3 Constants, Operators and Functions ÚÌbźQŒ GNUPLOT ďÆrB‘ÆBBâlÎçÆC

3.1 Number

GNUPLOT íÜÆriÀĺãÆBêÆÎÆÆTþG

• ãÆ G GNUPLOT P C yěÛPAÄÎ 4 byte xsãÆCGàíÜ -2147483647 Ü

+2147483647 ğąžãÆC

• êÆ G àíÜù 6 Î 7 ìžşÄìÆAüÆąœřčjó 308 žÆrCçY £Æ G ù 4.19e-307 Ü 1.67e+307

s G 0 tÆ G ù -1.67e+308 Ü -4.19e-307 • ÆÆ G H {<real>,<imag>} íÜ — ÆÆCäď <real> řźÆÆžêÆąœA

<imag> řêÆąœAźâąœąHêÆňAíÜCp 3 + 2i YH {3,2} íÜC

GNUPLOT xsÆržìhřAYàHãÆèąxshHãÆxsÆrAčMHêÆèą

xsAäÿHÆÆèąxsCÒpb GNUPLOT õæ

print 1/3*3
print 1./3*3

7 ÀOoì 0 M 1.0 žšGCoO]eÌÏÎãÆpâAÓáÌÄÎêÆpâžšGCõæ

print 1234.567
print 12345 + 0.56789
print 1.23e300 * 2e6
print 1.23e300 * 2e8

ÀOoì 1234.57B 12345.6B 2.46e+304 M undefined value žšGCoÇÒlOüìêÆ žşÄìÆMÒàí{ÌjÆržŋîCoOÚÌn‘NžC

3.2 Operators

GNUPLOT ÒčÑp C yěëžBâl (operator)C^8 ÒşžBâląiţÎbãÆBêÆ

ÎÆÆWCBâliÀ@ Binary Operator M Unary OperatorANOÀO@ÎbâÓÎ@Ó ÆÇąlWAÆÇąliřÆrÎè{ąC

7print NäážÆÇąlLXäÆÈC

8čí 2Bí 1AźâíÞÛ GNUPLOT manualC

Unary Operators Symbol Example Explanation

- -a unary minus
~ ~a * one’s complement
! !a * logical negation
! a! * factorial

Table 1: Unary Operators

Binary Operators Symbol Example Explanation

** a**b exponentiation
* a*b multiplication
/ a/b division
% a%b * modulo
+ a+b addition
- a-b subtraction
== a==b equality
!= a!=b inequality
& a&b * bitwise AND
^ a^b * bitwise exclusive OR
| a|b * bitwise inclusive OR
&& a&&b * logical AND
|| a||b * logical OR
?: a?b:c * ternary operation

Table 2: Binary Operators

3.3 Functions

b GNUPLOT ďçÆžÑÆiHOãÆAêÆÎOÆÆCí 3^9 O GNUPLOT ÒčÑžç ÆC GNUPLOT eøóçÆžèkiÑÏ 9 ď[îAäÄÎþü C yěžykAeXçÆ

F (x) = { −sin(x) if sin(x) > sin(x + 1), −sin(x + 1) if sin(x) ≤ sin(x + 1)

9í3 ÞÛ GNUPLOT manualC

Function Arguments Returns abs(x) any absolute value of x, |x|; same type abs(x) complex length of x, √ real(x)^2 + imag(x)^2 acos(x) any cos�^1 x (inverse cosine) in radians arg(x) complex the phase of x in radians asin(x) any sin�^1 x (inverse sin) in radians atan(x) any tan�^1 x (inverse tangent) in radians besj0(x) radians j_0 Bessel function of x besj1(x) radians j_1 Bessel function of x besy0(x) radians y_0 Bessel function of x besy1(x) radians y_1 Bessel function of x ceil(x) any ⌈x⌉, smallest integer not less than x (real part) cos(x) radians cos x, cosine of x cosh(x) radians cosh x, hyperbolic cosine of x erf(x) any Erf(real(x)), error function of real(x) erfc(x) any Erfc(real(x)), 1.0 - error function of real(x) exp(x) any ex, exponential function of x floor(x) any ⌊x⌋, largest integer not greater than x (real part) gamma(x) any Gamma(real(x)), gamma function of real(x) ibeta(p,q,x) any Ibeta(real(p, q, x)), ibeta function of real(p,q,x) inverf(x) any inverse error function of real(x) igamma(a,x) any Igamma(real(a, x)), igamma function of real(a,x) imag(x) complex imaginary part of x as a real number invnorm(x) any inverse normal distribution function of real(x) int(x) real integer part of x, truncated toward zero lgamma(x) any Lgamma(real(x)), lgamma function of real(x) log(x) any loge x, natural logarithm (base e) of x log10(x) any log_{10} x, logarithm (base 10) of x norm(x) any normal distribution (Gaussian) function of real(x) rand(x) any Rand(real(x)), pseudo random number generator real(x) any real part of x sgn(x) any 1 if x > 0, -1 if x < 0, 0 if x = 0. imag(x) ignored sin(x) radians sin x, sine of x sinh(x) radians sinh x, hyperbolic sine x sqrt(x) any √ x, square root of x tan(x) radians tan x, tangent of x tanh(x) radians tanh x, hyperbolic tangent of x

Table 3: GNUPLOT functions

3.4 User-defined functions and Constants

b GNUPLOT ďAÏÎÌiÛwçÆCçÆiş 1 Ü 5 ÓÜÆCäwqçÆžykpUG

<function-name> ( <dummy1> {,<dummy2> {, ...}}) = <expression>

ÓÏÎÌwq‘ÆžykpUG

<variable-name> = <constant-expression>

Uś|@ÇÒlG

# ‘Æ w ř 2C

w = 2

# ‘Æ q řpóýÌţñ tan(pi/2 - 0.1) žãÆC

q = floor(tan(pi/2 - 0.1))

# çÆ f(x) ř sin(w*x)Aäď w ř‘ÆC

f(x) = sin(w*x)

# çÆ sinc(x) ř sin(pi*x)/(pi*x)C

sinc(x) = sin(pi*x)/(pi*x)

# çÆ delta(t) řSSÄçÆC

delta(t) = (t == 0)

# çÆ ramp(t) íäpósřsAíäjósřŒvěó 1 ž¡uC

ramp(t) = (t > 0) ? t : 0

# çÆ min(a,b) úâÌďûpžÆC

min(a,b) = (a < b) ? a : b
comb(n,k) = n!/(k!*(n-k)!)
len3d(x,y,z) = sqrt(x*x+y*y+z*z)

GNUPLOT wwqž‘ÆÈş piC^{10}

10pi = 3.14159

4 Plotting environment

pÄGźÒzAunäJ plot sin(x), ’data.demo’ YioìÏ 1 žšGC GNUPLOT ÛÊÕã X bB Y bžãÜdòAÏÏÎãÜbAížìmFïÜčPžCâBÏÎAÎHÏ OčPžçÆÎÆÈêÆ — ]NO GNUPLOT ÛÊÕãäÒÝžÿÏôÒCYÚÌÝn@Ç SOžApb 3D ď[J contourB]wøhôÃuBïÜ X bB Y bžyÐIWÙ ... ěA iÑïÜÿÏÑÆÓïÜğC^{11} żźąúoÇÿÏÑÆ]wžèkP\àC

GNUPLOT žÿÏÑÆiÀ@UCXţG

WÙ ąú yÐb (axis) ïÜyÐbž~[Ap linear Î logscale ěC ÐD (label) ]wårąúÎuøAčÍÉąěC yÐtÎ ïÜyÐtÎC ÏÎBz BzýÿXžÏÎAÏäöó[îC 3D Õã 3D ÏÎžÑÆC éX ]wéXžïC øţ čÝóWzXţž]wC

ÚÌiÎ set ROh]woÇÑÆÎÎ show ROhîÝoÇÑÆC show all hOîÝÒş žÑÆ]wCżźU‘ÌÇąúÿÏÑÆž]wG

4.1 Axis

ÿÏÑÆb]wyÐbèśžÑÆiÀřÜÆWÙBÐIBôæBãÜdòByÐbãÜèąP ãÜP_ěżèśž]wG

\à ÿÏÑÆWÙ ÜÆWÙ]w dummy ÐI]w format, tics, xdtics, xmtics, xtics, ydtics, ymtics,

ytics, zdtics, zmtics, ztics, ticlevel

ôæ]w grid yÐãÜèą logscale ãÜdò]w autoscale, rrange, trange, urange, vrange, xrange,

yrange, zrange

yÐbãÜP_ xzeroaxis, yzeroaxis

1. ÜÆWÙ]w : @ëH x řîbWžÜÆCiÎ dummy ]wřäęžWÙAÒÿçÆž ÜÆWÙçHğïÜCp set dummy t NÛÜÆïř tAÏ 8BÏ 17BÏ 20 ąïÜÛÜ ÆWÙC 2. ÐI]w : ]wÐIžãÜèąPæąCÑ format źţÑÆ]wãÜæąAäykř :

    set format {<axes>} {"<format-string>"}
    show format

# ãÜUbÐIãÜžňą

11GNUPLOT ÿÏÑÆğìlÈ]wiÑÒþý A

äď axis ř xByB zB xy Îw]ř xyCformat-string řyzC@ÐIžæąAi ţüp C yěď printf ïÆrž fBeB g TØæąÆyzAçi[Jår (šůÖó 100 r)CHU|@ÇÒlG

set format xy "%.2e"
set format x "%3.0f cm"

ãÜèąÑ ticsBxticsB. . . ě]wC

xtics Oï X yÐbWžÐIţ]wCp_lIBšôIBąjÎbbWSwIñSwž

WÙCäykř :

set xtics { {<start>, <incr>{, <end>}} |
          {({"<label>"} <pos> {, {"<label>"} <pos>}...)} }
set noxtics # čÐÜôó X bWžÐIC
show xtics # ãÜ X bÐIžňpC

Ï5 OTÓïÜÐIžÒlC

# Cj 2 æ@ÓÐI

set xtics -10,2,10
plot sin(x)

# Hår@řÐI

set xtics ("low" -10, "medium" 0, "high" 10)
plot sin(x)

# bSwìmñWÐI

set xtics (-10,-9,-7,-3,0,pi/2,2*pi)
plot sin(x)

Figure 5: Demonstration of set xtics

xmtics N X yÐbWÐIWÙÌ 0BřB . . . ïř JanBFebB . . . Dec ěCjó 12 ž

ÆØčH 12 úälÆCÏ 6 YO@ÒC

# NÐIWÙïř Jan, Feb, ... Dec ě

set xmtics
plot [0 : 12] sin(x)

Figure 6: Demonstration of set xmtics

xdtics N X yÐbWÐIWÙÌ 0A1A . . . ïř SunAMonA . . . Sat ěCjó 7 žÆ

ØčH 7 úälÆCÏ 7 YO@ÒC

# NÐIWÙïř Sun, Mon, ... Sat ě

set xdtics
plot [0 : 10] sin(x)

Figure 7: Demonstration of set xdtics

ytics, ymtics, ydtics, ztics, zmtics, zdtics P xtics, xmtics, xdtics ÛüAčPIO

@ÎbčPžbWC

ticslevel Obe 3D ÏÎÉANÐI¿ìZœ Z bWè@qZœžaèAźÉÏÎçH¿

ÊCykř :

set ticslevel {<level>}
show tics

äď level ř£ÆC 3. ôæ]w : b XY yÐŋśWÌèŒeWèælCpÏ 8C 4. yÐãÜèą : ÀřuÊPïÆâØC@ëřeÌAYnïřïÆèąAäykřG

set logscale <axes> <base>
set nologscale <axes>
show logscale

äď axes ř X bB Y bB Z bžôNÕXC base w]ř 10C

# ]wÜÆř t

set dummy t

# ]w X b Y bÐIžæą

set format xy "%3.2f"

# čÍôæ

set grid
plot sin(x)

Figure 8: Demonstration of set xdtics

5. ãÜdò]w : ïÜUbžãÜdòC autoscale ÑÆ]wá GNUPLOT ÛÊÕããÜ dòCälžp rrange, trange, xrange, yrange, zrange hOÑÏÎÌ]wÓbždò

AH xrange řÒAäykř :

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

äďÑÆ <xmin> P <xmax> Ní X bž_IPŒIAiHOÆrÎÆÇąlCpÏ 7 ď set [0:10] sin(x) ]w X bãÜdòř 0 P 10 ğąCźÉiÎ

set xrange [0:10]
plot sin(x)

NÀğC ÏÎ autoscale ÑÆÕããÜdòAäykř :

set autoscale <axes>
set noautoscal <axes>
show autoscale

äď <axes> ř GNUPLOT ýÕãžbAiHO x, y, z Î xyAw]řÒşžbC 6. yÐbãÜP_]w : ]wO_neXyÐbAH X břÒG

set xzeroaxis # ]wãÜ X yÐb
set noxzeroaxis # ]wčãÜ X yÐb
show xzeroaxis # Ëd X yÐbãÜP_

4.2 Label

GNUPLOT čFÿXÏÎ~A|i[JùÑţřšUąúCoùÑ]AårPuøâèśAä

čÑž]wş :

\à ÿÏÑÆWÙ uø arrow årùÑ key, label, time, title, xlabel, ylabel, zlabel

1. uø : bÏWe@uq iHïÜşLbYCäykř :

set arrow {<tag>} {from <sx>,<sy>{,<sz>}}
          {to <ex>,<ey>{,<ez>}} {{no}head}
set noarrow {<tag>} # Rč@uø
show arrow # ãÜuøÏÎąp

äďÑÆ <tag> OźÓøuø@ÓãÆWÙAYč]whřÌpiÎãÆCźuøÑyÐ

(sx, sy, sz) ì (ex, ey, ez)(b 2D ďř (sx, sy)ì(ex, ey))CÑÆ nohead řeSşb

YžuqAÑÆ head ÎSş nohead řeşbYžuqCÏ 24 ďÏÎSşbYžuq@ řšUąúCHUř@ÇÒl : 12

# e@aşbYžuø ÑìIì (1,2)C

set arrow to 1,2

# e@Wř 3 žabYuø Ñ (-10,4,2) ì (-5,5,3)C

set arrow 3 from -10,4,2 to -5,5,3

# ïÜWř 3 žuø_lIÜ (1,1,1)C

set arrow 3 from 1,1,1

# RčWř 2 žuøC

set noarrow 2

# RčÒşuøC

set noarrow

# ãÜuøžÏÎąÎC

show arrow

2. årùÑ : Àř]wÐY (title)AÐÜ (label) PÉą (time) TąœCÐY]wřbÏ ž£Wè[WąúżÏžårCäykř :

set title {"<title-text>"} {<xoff>}{,<yoff>}
show title

]wÑÆ <xoff> Î <yoff> řLÕÐYñmžì}C xlabel, ylabel, zlabel žykP

title ÛPAäUÛyz@yÐbCičÏ 10 žyzC

ÐÜ (label) řbÏWô@ìm[WårąúA@ëPuø@ÖÏÎCäykř :

set label {<tag>} {"<label_text>"} {at <x>,<y>{,<z>}}
          {<justification>}
set nolabel {<tag>} # Rč@ÐÜ
show label # ãÜÐÜÏÎąp

äďÑÆ <tag> P ”uø ” (arrow) ď <tag> NqÛPAÎHÏOčPž labelCÑÆ

<justification> OÕãårñmžìmAiHO leftAright Î centerCÏ 24 ďÏÎ label @řåršUąúC|@ÇÒl :^{13}

# N y=x ñbyÐ (1,2) ğBC

set label "y=x" at 1,2

12ÒlÑ GNUPLOT manual ďÞÎ 13ÒlÑ GNUPLOT manual ďÞÎ

# N y=x^2 ñbyÐ (2,3,4) ğBAÃRWř 3C

set label 3 "y=x^2" at 2,3,4 right

# NWř 3 žÐÜ~ďñmC

set label 3 center

# RčWř 2 žÐÜC

set nolabel 2

# RčÒşÐÜC

set nolabel

# ãÜÐÜÏÎąÎC

show label

@ëÿ@ÏÎáA GNUPLOT NçÆWÙÎÏÎÉŒWÙmókWďC key ÑÆ]wi ïÜWÙñmìmCäykř :

set key
set key <x>,<y>{,<z>}
set nokey
show key

äďÑÆ <x>, <y>, <z> ]wWÙñmìm Cset nokey řčãÜWÙAYÏÎ set key hAŒãÜWÙCYÏÎ set key 0.2, 0.5 hãÜçÆWÙóyÐ (0.2, 0.5) ğBC Ï 9 íFWząúC

set nokey
plot sin(x), cos(atan(x))

set key 2, 0.5
plot [-pi/2:pi] cos(x),\
      -( sin(x) > sin(x+1) ? sin(x) : sin(x+1))

Figure 9: Put key on different place

ÉąÑÆ]wONÏčÍžÉąÐbÏWCäykř

set time {<xoff>}{,<yoff>}
set notime
show time

]wÑÆ <xoff> Î <yoff> řLÕÉąñmžì}A£ÆíÜVWÎVkAtÆřÏè VAHržøe@řæìCÏ 10 ř@ÒlC

set title "sin(x)+sin(2*x)"
set xlabel "X-axis"
set ylabel "Y-axis"
set arrow from -2,1 to -2.5,0.4
set label "Local max" at -2,1.1
set nokey
set time
plot [-5:5] sin(x)+sin(2*x)

Figure 10: Demonstration of set label

4.3 Coordinate system

GNUPLOT ččÑÿÏb Cartesian coordinate ~A|čÑ Polar coordinate žÿÏôÒ

CÃãşNŋśÏÎëvìDŋśÏÎž\àC ÿÏÑÆWÙ ąú

angles ]wďŒæìř|Œq (radian) ÎŒŒq (degree)C mapping eêÆÉA]wäÄÎžyÐtÎCźşTØïÜ cartesianA sphericalAcylindricalC polar ]wřěyÐtÎC parametric ÒÿÏÎÑ@ëçÆïĺÑÆçÆyzC

1. angles : ]wďŒæìř|ŒqÎŒŒqCäykř :

set angles degrees # ÄÎ|Œq
set angles radians # ÄÎŒŒq
show angles # ãÜØeÏÎňp

2. mapping : GNUPLOT łJÆÚÓÿXŋśÏÎAiÇÑ set mapping spherical Î set mapping cylindrical ÓNÏŒëvÜyśÎêWWAÏÏÎbčPśśďi{XčP

SâCäëvèąONêÆÆÚgÑ@ÕçÆàńáAyÿó 3D ÅąWCźçÆř

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

źÉC@ğÆÚř (theta,phi)CÏÎ set angle degrees ïĺŒŒqA]w 3D ãÜdò b [-pi/2:pi/2] M [0:2*pi] ğąCÄTąœONaÏÿóêWWCäàńçÆř

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

źÉC@ğÆÚř (phi,z)CźëvÈïyÿb 3D ŋśWžÆÚêÆÏÎşÎCÏ 23 ř @åňÒlAäykř :

set mapping { cartesian | spherical | cylindrical }

3. polar : ]wřěyÐtÎCźÉÜÆř x NíďŒAÄÎ|ŒqÎŒŒqAÑ angles ź

ţÑÆMwCÏ 22 ř@åňÒlCykřG

set polar # ÄÎěyÐtÎÿÏ
set nopolar # čÄÎěyÐtÎÿÏ (ì_ĺ Cartesian coordinate)
show polar # ãÜØeňp

4. parametric : éJ set parametric áAHÑÆ ąyzÏÎCeŋś ÏÎÉH t ř

ÜÆWÙA H x = f(t), y = g(t) yzÏÎCe SSéÏÎÉH u,v řÜÆ WÙAH

x = f(u, v), y = g(u, v), z = h(u, v) yzÏÎCÏ 21BÏ 30BÏ 31BÏ 32řåňÒl

C

4.4 Graphics process

GNUPLOT ÏÎUCÿÏÑÆïÜÿXÏÎž~ł :

\à ÿÏÑÆWÙ ÏÎŒ£]w clip ÏË]w data style, function style, boxwidth úËIÆ]w samples ÏÎjp]w size

1. ÏÎŒ£]w : GNUPLOT čÑ clip @řŒ£ÏÎ]w äykř :

set clip <clip-type>
set noclip <clip-type>
show clip

čÑTØ cliptype ÀOř points, one, two äNqpU :

 # NÓţñžIAuÎ@INÀC

 set clip points

 # íuqžÝIX{bãÜÏìžÉA~eźuqA_hčeC

 set clip one

 # NX{bãÜÏìžžôóuqÎąœuqÿXC

 set clip two

set noclip <clip-type> OúøÑ set clip <clip-type> ]wž\àC show clip

ãÜØeňpC

2. ÏË]w : GNUPLOT čÑ]wÏËžÑÆCäykřG

     show data style # ãÜØeÿÆÈêÆžÏË
     set data style <style-choice> # ]wÿÆÈêÆžÏË
     show function style # ãÜØeÿçÆžÏË
     set function style <style-choice> # ]wÿçÆžÏË

<style-choice> iïÜžÏËşEØAÌÇř lines, points, linespoints, dots, steps,

impulses, errorbars, boxes, boxerrorbarsCÏ 14 řÄÎčPÏËÒÿXžÏÎC boxwidth ÑÆ]wH boxes řÏËÉA box ğeŒCäykř :

set boxwidth {<width>}
show boxwidth

ÑÆ <width> ř]w box žeŒCYäJ set boxwidth ÉA GNUPLOT ÛÊÕã eŒC 3. úËIÆ]w (sampling) : gnuplot pâYzIžçÆÈáAHYØÏËNçÆÈÿWC äykř :

    set samples <samples_1>,{<samples_2>}
    show samples

<samples_1>,<samples_2> OÀO]w 3D ď X Y žúËIÆC@ëOúË 100 I

ÎÄúuø@řÏËCičłúËIÆÓoìćuûCžÏÎAÏ 11 i[îXbÏÎàď BşúãčPC 4. ÏÎjp]w : GNUPLOT čÑïÜÏÎøPežñÒAOiñjÎYpÏÎžÑÆC äykř :

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

ÑÆ <xscale>,<yscale> řÏøPežñÒAw]Èř 1:1C|@ÇÒlG

# NÏYĺ|Àğ@jpC

set size 0.5 0.5

# Õãáb landscape ďş 1:1 žñÒC

set size 0.721,1.0

4.5 3D

GNUPLOT beSSéÏÎèśAčÑ contourBøhôÃuBïÜøďě\àC

\à ÿÏÑÆWÙ

contour clabel, cntrparam, contour, surface

øôÃu hidden3d úËuÆ isosamples ïÜøď view eæňÏ dgrid3d

set samples 50
plot abs(sin(x)), cos(x)

set samples 500
plot abs(sin(x)), cos(x)

Figure 11: Demonstration of set samples

1. contour : GNUPLOT čÑe contour žÑÆC

set contour { base | surface | both }
set nocontour

äďÑÆ base Něłuÿó XY ŋśCÑÆ surface NěłuÿóÏÎśśWCÑÆ

both Něłuÿó XY ŋśPÏÎśśWC

eěłuÉAÑ cntrparam ]w contour žÑÆCykř :

set cntrparam { { linear | cubicspline | bspline } |
   points <n> |
   order <n> |
   levels { [ auto ] <n> |
   discrete <z1>,<z2>, ... |
   incremental {<start>, <incr>{, <end>} } }

ÑÆąúpU :

linear, cubicspline, bspline - ]w contour žuøÎAC linear OH¡usţC cubicspline HùqžêÆśusţC bspline HêÆśuGñěłuC points - b cubicspline, bspline MwÄÎžIÆAÆØUjhUŋÆC order - uÎb bsplineAźÆÈiïb 2 Ü 10 ğąAÆrUjAuøUŋÆC levels - ]w contour Àĺ n ě(level)AïÜ levels žèkşTØG ’auto’A ’discrete’

M ’incremental’Cäď ’auto’ ON z žÌjÈPÌpÈğąŋąÀĺ n ěœC ’discrete’

OÑäáòHžÆr]wb Z=? ÉeW levelsC’incremental’ OÑ user ]w_lIP C@ěqÒýW[žÈC

set clabel N contour ÒeC@øěłuHčPCâíÜC

şÉÚÌÈïěłuşşì iÎ surface ÑÆ]w ykř :

set surface # eXÏÎśśPěłuC
set nosurface # ÈeěłuC
show surface # ãÜňAC

2. øôÃu : GNUPLOT čÑøôÃužÑÆC^{14}

set hidden3d # čeXôÃžuqC
set nohidden3d # eXôÃžuqC
show hidden3d # ãÜňAC

3. úËuÆ : GNUPLOT čÑe 3D ÏÎÉAMwHhÖuøÿXśśžÑÆCykř :

set isosamples <iso_1> {,<iso_2>}
show isosamples

ÑÆ <iso 1> řÿXśśžuøÆCY]w <iso 1>, <iso 2> hÀOOaPîèVž uøÆAw]Èř 10C 4. ïÜøď : GNUPLOT čÑ 3D ÏÎëvì 2D ŋśžøď]wCykř :

set view <rot_x> {,{<rot_z>}{,{<scale>}{,<scale_z>}}}
show view

ÑÆ <scale>, <scale z> OśîÏžjpñÒCÑÆ <rot x>, <rot z> OÛà Xb

BZ bžďŒCw]ř set view 60,30,1,1C

5. eæňÏ : ÚÌÜø[îøÃLÇžêÆÒÿžÏÎC GNUPLOT čÑN 3D ďÆÈê ÆHæňèąeXžèkCykř :

set dgrid3d {,{<row_size>}{,{<col_size>}{,<norm>}}}
set nodgrid3d

ÑÆ <row size>, <col size> ]wHaîUXæÕĺźôæCęHZœřÏña[vÒ şžÆÈAADäŋąÈCÏ 28 řåňžÒlC

4.6 Output

GNUPLOT žéXÑÆ]wş terminal, outputAbÄ 6 źşÔÓžQŒC

1. terminal : ]w GNUPLOT žéXËmňAC GNUPLOT čÑ\héXËmCäy

kř :

14Øe DOS ľż|ččÑźţ]wC

set terminal {<terminal-type>}
show terminal

ÑÆ <terminal-type> iří 7Bí 8Bí 9 ďÒCXžËmWÙC

2. output : GNUPLOT NéXeÜÐÇéXCź]wiNéXeÜ@ÉŒÎt@{ąžÐ

ÇéJCykř :

set output {"<filename>"}
show output

|ÒpU :

# NéXeÜÉŒď

set output "filename"

ÚÌiÑäJUCRON sin(x) çÆÏÎÑ PostScript LíœLXC

# NéXeÜ PostScript LíœCL

set terminal postscript
set output "sin.ps"
plot sin(x)
set output "|lpr -P postscript sin.ps" # BSD tÎ
set output "|lp -d postscript sin.ps" # System-V tÎ

]źÚÌiÑäJUCRON sin(x) çÆÏÎÑţb PC Wž HP ÿÏœÿXÏÎC

# hpgl -- HP ÿÏœžyzyě
set terminal hpgl

# Líœţb lpt1

set output "lpt1"
plot sin(x)

4.7 Miscellaneous

bźQŒčÝóeXþžÑÆ]w

1. functions : äJ show functions ãÜÒşÏÎÌwqžçÆC

2. variables : äJ show variables ãÜÒşÏÎÌwqž‘ÆC

3. border : äJ set border NÏÎ~ò[ØCäJ set noborder čhÏÎ~ØCä

J show border ãÜØeO_[ØC

4. offsets : bÏÎ|gdU@ÇÅÕCäykř :

set offsets <left>, <right>, <top>, <bottom>
show offsets

äďÑÆ <left>, <right> HîbæìøŒřæìøŒAÑÆ <top>, <bottom> H abæìøŒřæìøŒC

5. zero : set zero <expression> ]w@ÆÈAípóźÈÉ gnuplot øřsC

5 Plotting

GNUPLOT HçÆÎÆÚêÆřÿsÏÎžÓ¡CźâÌÒÏÎ plot(splot) üOÿÏA plot

Îóÿs 2 ûžçÆÎÆÚêÆFÓ splot hÎHÿs 3 ûÅąďžśśCäòżykřG

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

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

ÑŒïUÑÆž]wAičÍ\hØíFÏÎžèąCäÑÆž]wjPÀřHU|þG

1. range : ]wÏÎÒãÜžÏìC

2. function or datafile : ]wÒÿžçÆÎsşÆÚêÆžÉŒC

3. title : ]wÐDžeC

4. style : ]wãÜÏÎžCâBÏŒěC

HUÀOyzğC

5.1 Ranges

]w ź ÿ plot(splot) Òã Ü ž dò C b ] w ÿ Ïô Ò ď ç ş xrangeB yrangeB zrangeB

rrangeBtrangeB urangeB vrange ěÛü\àžÑÆi[H]wAýävT]wáÒşžÿ

ÏňAC]w range žykřG

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

äďÑÆ <dummy-var> řÜÆWÙ (w]ř X YAiÑ set dummy Óóï )AÓ min M max hO]wãÜdòAąř‘ÆíÜąCÃD min M max nPÉsbAč]wíÜčï ÜźţÆÈC@ý]wF range ğáA|ÛÊN autoscaling öňCHUO@ÇdÒG

plot cos(x) # ÏÎØež rangeC
plot [-10:30] sin(pi*x)/(pi*x) # ]w X rangeC
plot [t = -10 :30] sin(pi*t)/(pi*t) # dummy-variable ïĺ tA]w t rangeC
plot [-pi:pi] [-3:3] tan(x), 1/x # ]w X M Y rangeC

# È]w Y rangeAýöň X b BY b ž autoscalingC

plot [ ] [-2:sin(5)*-8] sin(x)**besj0(x)
plot [:200] [-pi:] exp(sin(x)) # È]w xmax M yminC
splot [0:3] [1:4] [-1:1] x*y # ]w XBYB Z rangeC

5.2 Function

çÆř@ÆÇíÜąCiHO GNUPLOT čÑžçÆÎOÛæwqÎXĺžçÆCYÏÎÑÆ ą (parametric function)AhiàO@ï (ÏÎ plot) Î 3 Ó (ÏÎ splot) ÆÇíÜąCn ‘NžO dummy variable šůÅXíÉÒ]wžA@ëř XBYB ZAYřÑÆąhř t (2 û) Î u v (3 û)CHUO@ÇdÒG

plot sin(x) # yÿÆÇTďçÆ $sin(x)$C
splot x * y # yÿçÆ $x*y$C

5.3 Datafile

#
# datafile.example
#
0 11.062 9.757 12.667 2.345
2 9.212 8.0908 10.932 1.725
5 8.55 7.6612 9.0388 2.846
10 8.122 7.327 8.617 0.957
15 8.156 7.6101 8.9019 1.577
20 8.122 7.5431 8.8009 3.141
25 7.988 6.3007 9.2753 1.57
27 8.096 6.665 10.555 2.172
29 7.936 6.9395 8.325 0.582
30 7.854 6.4909 9.8171 0.603
35 8.01 7.1556 8.644 1.063
40 8.02 7.0301 9.7099 2.152
45 8.092 6.9164 9.7676 1.44
50 8.072 7.2993 8.4447 1.96
60 8.286 7.7265 8.755 1.0

Table 4: An example of datafile.(I)

GNUPLOT ÌÓÉŒďžÆÚAvIyXÏÎCí 4 YO@ÕÆÚêÆCÆrğąHÅÕ

Î tab ÏOCCğÆrř@æìACæhÑXÓæìcĺAxsÕÆrAyÿÆÚÏÎžòży kř

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

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

Ñ plot "datafile" with lines YàčÍpÏ 23 žšGCźÒď GNUPLOT Ì ÇÎuøsţÉŒ ”datafile” žUIÆÚÒwXžyÐÈCNÄ@æìøř X yÐÈANÄ

Gæìøř Y yÐÈCí 4 ř@ÕêÆÉŒCÑÆ <xcol> <ycol> M <zcol> ąřbÉ ŒďïÜAížæìÀOţř XBYB Z žyÐÈCpb plot ykďÄ@æÈÎ <ycol> h HÉŒďžæÆNÀ X yÐÈÿXÏÎCÄGæhřPÉÐX XBY yÐÈCÄTB|æře

errorbars ÉÏÎ <ydelta>B<ylow> Î <yhigh>CÄŋæře boxes Î boxerrorbars

ÉÏÎAi]w box žeŒFźÉYH boxes řÏË (YčšÏÎ <ylow> Î <yhigh>)A çn]w <ylow> Î <yhigh>CÏ 13 YOÏÎí 4 ř datafile BÎčPÔzÒÿžšGC

plot ykďÄżæOÄÎ C yěď scanf łJBIÆržyk %f ÓíFÏÎÆržąÎC

plot "datafile" using "%*f%f%*20[^\n]%f" with lines

O£ďÄ@ææìžÆrAÄÎÄGæìžÆrř X yÐÈAA£ď 20 ÓDńærÿžå rAANţÌžÆrţř Y yÐÈCoËNi£ďÆrğąžårąúFCp 6.2.3 ‘ďÑ] wéXř table ÒčÍžêÆÉŒ ”datafile” CiÎ

plot "datafile" using "%*4[^\n]%f%3[^\n]%f" with lines

oì ”datafile” ÒyzžÏÎCÏÎ %*4[^\n] £ďe|Ór ”i x=” %*3[^\n] £ď ” y=” TÓrC

xsÉŒďžÆÚÎ\ĳöjpűÇÆCÌAźÉÏÎ ”points” řÏËeXÆÚ|LvTC ýYÏÎ ”lines” řÏËeXÆÚAhÏÎãoøÃCpÏ 12 łbąAźÉiÎ unix üO

sort -n data.old > data.new

NÆÚÌűÇAÑpÓjÆCChNÏ 12 łbąïĺÏ 12 kbąC

Figure 12: Plotting unsorted and sorted data

oèkAÎó 2 ûWžÿÏAÜó 3 ûWÿÏ hů]w dgrid3d źţÑÆC

 set xrange [-1 : 15]
 plot "err.dat" using 2

 plot "err.dat" using 1:2

set xrange [-3 : 65]
plot "err.dat" using 1:2:5 with errorbars

 set xrange [-3 : 65]
 plot "err.dat" using 1:2:3:4 with errorbars

Figure 13: Plotting datafile with different style

b@ÉŒďçi]tXÓÆÈêÆÏÎAunbčPÆÈêÆÏÎğąHâæÅÕj}ANi Èeäď@ÓÆÈêÆÏÎ (ÈàBÎóe 3D ÏÎ )CdÒpUG

splot "datafile" index 0

datafile žepí 5 Aindex 0 íÜeÄ@ÓÆÈêÆÏÎCźÉYneÄTÓÏÎAiÏÎ index 2C

# index 0 0 11:062 9:757 2 9:212 8:0908 . . index 0

# index 1 10 8:122 7:327 15 8:156 7:6101 . . index 1

# index 2 25 7:988 6:3007 27 8:096 6:665 . . index 2

Table 5: An example of datafile.(II)

5.4 Style

GNUPLOT yÿÆÚêÆÏÎOHłJÉŒďžyÐÈáAHÏËÿWCÓyÿçÆÏÎO

pâYzIžçÆÈáAHYØÏËNçÆÈÿWC@ëOúË 100 IÎÄúuø@řÏËC

GNUPLOT ičÑ 9 ØÏËAÀOO

• lines : NÛFžIHuøsţCp plot sin(x) with linesC

• points : NC@IH@ÅźÿWCp plot sin(x) with pointsC

• linespoints : PÉãş lines Î points ž\àCp plot sin(x) with linespointsC

• impulses : NC@Ie@ń¡uÜ X bCp plot sin(x) with impulsesC

• dots : NC@Iÿ@ÓICp plot sin(x) with dotsC

• steps : Hń¡uÎôŋuU@øÓsţâIAÎĺèÎCpsţ (x1,y1)A(x2,y2)âIAH (x1,y1) ì (x2,y1) M (x2,y1) ì (x2,y2) âuqsţCp plot sin(x) with stepsC

• errorbars : ïC@IyÐÈ (x,y)Ae@Ñ (x,ylow) Ü (x,yhigh) žuqCÃbuqâÝţW tic markCp plot sin(x) with errorbarsC

• boxes : The boxes style draws a box centred about the given x coordinate from the yaxis to the given y coordinate.p plot sin(x) with boxesC

• boxerrorbars : ÕX errorbars P boxes âÌ\àCp plot sin(x) with boxerrorbarsC

YïÜÏËAhioìčPÎąžéXCÏ 14 HEØÏËřdÒÀOÿXÆÈêÆÏÎCä ď errorbars, steps, boxes M boxerrorbars Èàbŋś (2D) WÏÎCb]wÿÏô ÒğďAçiÑ set function style M set data style ÀO]wyÿçÆPÆÚêÆžÏÎA oìÛPžšGC

]wÏËžykř

with <style> {<linetyle> {<pointtype>}}

äďÑÆ <style> ř lines, points, linespoints, impulses, dots, steps, error-

bars ğď@ØAÑÆ <linetype> M <pointtype> ąř@£ÆAÀOï wÿÏCâÎe points žÅźC GNUPLOT čÑ <linetype> M <pointtype> UżØïÜAÑÿÏ‘ôÏ

ÎCHU|X@ÇÏÎdÒG

• ÏÎ impulses e sin(x) çÆÏÎC

plot sin(x) with impulses

• ÏÎ points e x ∗ y çÆÏÎAÏÎw]ÏËe x^2 + y^2 çÆÏÎC

splot x*y with points, x**2 + y**2

• ÏÎÛPžuøCâe x^2 + y^2 Î x^2 − y^2 çÆÏÎC

splot x**2 + y**2 with lines 1, x**2 - y**2 with lines 1

• ÏÎÛPžuøCâýčPžÅźe sin(x), cos(x)C

plot sin(x) with linespoints 1 3, cos(x) with linespoints 1 4

Figure 14: Various plotting style

5.5 Title

@ëÏÎ GNUPLOT ÿÏÉA|NçÆWÙÎsşÆÚêÆžÉŒWÙ]wř titleCÚÌi Î

title "<title>"

ïÜ titleCpÏ 14 ďYOBÎ

plot "err.dat" title "style : lines" with lines

NWÙÑyzÉŒWÙïřyzÏŒWÙCÚÌçiÏÎ ”notitle” Ï title čX{Cp

plot my_function(x), 1 notitle

čNçÆWÙ ”1” ãÜbÏÎWAÓoì y=1 ¡uAÓoø¡ui@řšUuC

6 Input, Output

GNUPLOT yÿÆÇçÆÎÆÈêÆÏÎAÒH GNUPLOT čţüÿÏBwq‘ÆçÆě

RO~A|nàłJÆÈêÆCÆÈêÆq‘Ñ{ąčÍApí 6C GNUPLOT ůÎüO plot Î splot ÑÉŒžłJÆÈêÆCbéXèś GNUPLOT čbŒÝœWãÜÿÏšG~A| iéXÜ\hØéXËmWCbźűÐ GNUPLOT łJBgXèśžüOC

6.1 Input

b GNUPLOT ďéJROžèąşâØG

1. õæ gnuplot áAb gnuplot> čÜÅźUvæéJROÎOõæ load "work.gnu" ROCźÉA GNUPLOT õæÉŒ work.gnu ďžROC 2. btÎčÜÅźU õæ

% gnuplot work.gnu

GNUPLOT õæ work.gnu ÉŒžžROC

GNUPLOT čŒÿÆÇçÆÎÆÈêÆÒÏÎ plot(splot) üOAźüObÄ 5 źşÔ

ÓžűÐCbźűÐ GNUPLOT łJžÆÈêÆæąÎ ”load” P ”reread”— iłJtş

GNUPLOT ROžÉŒC

6.1.1 Read data from file

GNUPLOT ÏÎ plot(2D) Î splot(3D) üOłJÆÈêÆÉÎÿXÏÎAÔÓžyzč 5.3

‘CÆÈêÆžæąřCæ@ÕêÆAYÓæ}Yř # íÜÓæřùÑFY}YřÅÕAh£ ďoÇÅÕC@ÕêÆďžÆrHÅæÎ tab À}AÆrHãÆBBIÆrÎìÇOźÓíÜC UíYOÆÈêÆÉ ”data.gnuplot” ždÒC

# data.gnuplot 0 2 3 1 1 4 2 3 3 10 8 4 4 8 12 1 10 2 3 2

Table 6: An example of datafile.(III) éJ

plot "data.gnuplot" # eX 2D žÏÎ
plot "data.gnuplot" using 1:3:4 with errorbars # eX 2D errorbar ÏÎ

6.1.2 Read commands from file

íÏÎ GNUPLOT iæcøžÿÏu@ÉAÝn\hROÓźĺu@CoÇROixsbÉ ŒžAAgÑ ”load” üONROÑÉŒžłXÎõæCoÇ]t‘ÆBçÆžwqÎÿÏôÒ ž]wC load iłÑ save ROÒxsžÉŒC load ykřG

load "<input-file>" # ÏÎ "(ùÞź ) Î ’(æÞź ) Òi

ÒlpUG

load "work.gnu" # łJ work.gnu ÉŒďžüOC

work.gnu ÉŒžeř

damp(t) = exp(-s*wn*t)/sqrt(1.0-s*s)
per(t) = sin(wn*sqrt(1.0-s**2)*t - atan(-sqrt(1.0-s**2)/s))
c(t) = 1-damp(t)*per(t)
wn = 1.0
set xrange [0:13]
set samples 50
set dummy t
plot s=.1,c(t),s=.3,c(t),s=.5,c(t),s=.7,c(t)
replot s=.9,c(t),s=1.0,c(t),s=1.5,c(t),s=2.0,c(t)

b GNUPLOT ďõæ load "work.gnu" ğáAÿXÏ 15 žšGCÏÎ load üOõæ

gnuplot üOičÎCÿÒv@]wÿÏôÒPçÆ‘Æ]wěAçiNźÿšGxs_ÓdÝ

UÿÏÎC

Figure 15: Demonstration of read commands from file

q‘ GNUPLOT źĺ@óÿÏu@žL{ďAů]w\hÿÏôÒCYòţÛet@i ÏÉAźźÝÕã\hÿÏôÒÑÆCźÉił@ GNUPLOT ìl]wžÉŒAÏ GNU-

PLOT ž]wì_ĺ_lňAANičšv@ÕãÿÏôÒCÒpN GNUPLOT ž_lň

Asó environment.gnu^{15} ÉŒďAunõæ load "environment.gnu"AYèì_

GNUPLOT žÿÏôÒĺìlňACoO load üOžt@ţşÎC

6.1.3 Command : reread

GNUPLOT čÑ reread üOAÎÓńÆõæÉŒďžüOCÒpÊAiÜÏÎÎgÁÊïÜ

ąœ‘ÆÓ[îçÆžÜÆąÎCHÊAiÜÏÎřÒApÏ 16A reread üOÏ GNUPLOT ÏÐaõæ@ÕüOïÜ 3D ÏÎžøď (view point) FìÛàÏÎžøśÄGCpźgÓ_ lańÆõæRO — FìsòéXžõæšGCUzüOG^{16}

set parametric
set hidden3d
set nokey
set xrange [0:8]
set yrange [-4:4]
set zrange [-2:2]
set data style line
set title "Demo of animation capability - Digitized Blue Whale"
xrot=60
zrot=0
splot "whale.dat" # ÅHžÏÎêÆÉ
load "gnuplot.rot" # łJ rotate üO

Figure 16: Demo of animation capability – Digitized Blue Whale

ÿXpÏ 16 Óč_ÛàžÅHCä gnuplot.rot ÉŒďROřč_ïÜ 3D ÏÎžøďFä õæïÜøďBńÿÏÎáA] reread ROÓńsõæ gnuplot.rot ÉŒďROC]Óoìč _¿ÊžÅHC gnuplot.rot ÉŒžeř 15ibõæ gnuplot ÉAYèõæ save "environment.gnu" üOÓoì environment.gnu ÉŒC 16źÒÞÛ gnuplot demo

zrot=(zrot+10)%360
xrot=(xrot+17)%180
set view xrot,zrot
pause 3 # wait three seconds
replot
reread

źÉŒžRON X bÛà 17 ŒB Z bÛà 10 ŒáAAńÿ@ÿÅHC reread OńÆõ æżÉŒROCpźńÆõæA¡Üö Ctrl-c ~šôC

6.2 Output

bźiÀřgXÆÚêÆPgXäJž GNUPLOT ROBçÆB‘Æ . . . ěâąÀ

6.2.1 Write resuls to output device

GNUPLOT čÑ\hØËmžéXyěAÏo GNUPLOT žšGiéXÜčPžéXËm

Cźř GNUPLOT žSâCo\hØéXËmùďiÀřHUTþ (čí 7Bí 8Bí 9)G

• terminals : éXÏÎóčPØþžŒÝœC

• printers or plotters : čÍCLËmÒàłťžyěC

• other descriptive languages : čÍäL{ąyzÏÎžyěC

name description dumb printer or glass dumb terminal aed512 AED 512 Terminal aed767 AED 767 Terminal bitgraph BBN Bitgraph Terminal kc tek40xx MS-DOS Kermit Tek4010 terminal emulator - color km tek40xx MS-DOS Kermit Tek4010 terminal emulator - monochrome

tek410x Tektronix 4106, 4107, 4109 and 420X terminals tek40xx Tektronix 4010 and others; most TEK emulators vttek VT-like tek40xx terminal emulator x11 X11 Window System X11 X11 Window System (identical to x11) xlib X11 Window System (gnulib x11 dump)

Table 7: Output device : terminals

GNUPLOT ÏÎÑÆ terminal ]wéX ËmÎ AAi ]ĺô @Øé XËmF ÏÎÑ Æ output ]wéXžØžaAieÜÐÇéX (standard output)BÎÉŒÎt@{ąžéJC

17 HUűÐXØåňžşÎG 17öóüOžyzAÐÑÒ 4.6 ‘

name description dxy800a Roland DXY800A plotter epson 180dpi Epson LQ-style 180-dot per inch (24 pin) printers epson 60dpi Epson-style 60-dot per inch printers epson lx800 Epson LX-800, Star NL-10, NX-1000, PROPRINTER ...

excl Talaris EXCL Laser printer (also Talaris 1590 and others) hp2623A HP2623A and maybe others hp2648 HP2648 and HP2647 hp7580B HP7580, and probably other HPs (4 pens) hp500c HP DeskJet 500c, [75 100 150 300] [rle tiff] hpgl HP7475 and (hopefully) lots of others (6 pens) hpljii HP Laserjet series II, [75 100 150 300] hpdj HP DeskJet 500, [75 100 150 300] hppj HP PaintJet and HP3630 [FNT5X9 FNT9X17 FNT13X25] imagen Imagen laser printer nec cp6 NEC printer CP6, Epson LQ-800 [monocrome color draft] okidata OKIDATA 320/321 Standard

pcl5 HP LaserJet III [mode] [font] [point] postscript PostScript graphics language [mode ”fontname” font size] prescribe Prescribe - for the Kyocera Laser Printer

kyo Kyocera Laser Printer with Courier font qms QMS/QUIC Laser printer (also Talaris 1200 and others) starc Star Color Printer tandy 60dpi Tandy DMP-130 series 60-dot per inch graphics vx384 Vectrix 384 and Tandy color printer

Table 8: Output device : printers or plotters

6.2.2 Output format : postscript

űÐčÍH PostScript yěyzžÏÎCykpU :

set terminal postscript {<mode>} {<color>} {<dashed>}
                        {"<fontname>"} {<fontsize>}

äď <mode> iř landscape, portrait, eps Î defaultCYïÜ default h@Ářw ]È — landscape, monochrome, dashed, 14I ”Helvetica” žrÎCw]ř 10 Te 7 TłžÈiC <color> iř color Î monochrome ]wéXřmâÎOæâC <dashed> iř solid Î dashedC”<fontname>” ř PostScript {ÑžrÎWÙC <fontsize> řr ÎØoC

Uś|@ÇÒl :

set terminal postscript # ]wéXř PostScript

# ]wřÈ¡ñAmâéXA 14 I Times-Roman rÎC

set terminal postscript portrait color "Times-Roman" 14

źÉft

name description aifm Adobe Illustrator 3.0 Format corel EPS format for CorelDRAW dxf dxf-file for AutoCad (default size 120x80) eepic EEPIC – extended LaTeX picture environment emtex LaTeX picture environment with emTeX specials gpic GPIC – Produce graphs in groff using the gpic preprocessor latex LaTeX picture environment mf Metafont plotting standard mif Frame maker MIF 3.00 format pbm Portable bitmap [small medium large] [monochrome gray color] pslatex LaTeX picture environment with PostScript (specials) pstricks LaTeX picture environment with PSTricks macros regis REGIS graphics language rgip RGIP metafile (Uniplex). Option: fontsize (1-8) uniplex RGIP metafile (Uniplex). Option: fontsize (1-8) table Dump ASCII table of X Y [Z] values to output texdraw LaTeX texdraw environment

tgif TGIF X-Window draw tool (file version 10) tpic TPIC – LaTeX picture environment with tpic (specials)

Table 9: Output : other descriptive languages

set output "result.ps"
plot sin(x)

ROAYNÆÇTďçÆ sin(x) H PostScript yěxsó ”result.ps” ÉŒďCYõæ

set output
set terminal x11

ì_ĺNšGebŒÝœWžňAC

6.2.3 Output format : table

HÆÈëTyzúËáÏÎžUIyÐÈC|ÒpUG

set terminal table
set output "datafile"
plot sin(x)

ÉŒ datafile žeř

Curve 0, 100 points
i x=-10 y=0.544021
i x=-9.79798 y=0.364599
i x=-9.59596 y=0.170347
i x=-9.39394 y=-0.0308337

.
.
.

äC@æřyzÆÇTďçÆ sin(x) úËážyÐÈC

6.2.4 Saving commands

íÚÌb GNUPLOT ďŕWavæäJROABg@fÓSSžŒïÓoìÆæžšGÉCÚÌ ÁæàńÆÏÎoÕROÎdÝU^ÑÒCb GNUPLOT ďčÑ SAVE ROAęHårèą xsÏÎÌwqžçÆB‘ÆBÿÏÑÆÎÌá@Ó plot (splot) ROóÉŒďCäykpUG

save {<option>} "<filename>"

źB <option> O]wxsžţØAäţØiř functions, variables Î setCYč]w

option h GNUPLOT xsçÆB‘ÆBÿÏÑÆÎÌá@Ó plot (splot) ROóÉŒďCU

śO@ÇÒlG

save "gnuplot.ini" # xsÒşžROBçÆB‘ÆB options ěC
save functions ’func.dat’ # xsÒşžçÆC
save var ’var.dat’ # xsÒşž‘ÆC
save set "options.dat" # xsÒşžÿÏÑÆC

ÚÌiÎ save xsÒäJžROAÝU^ÏÎÎxsçÆB‘ÆB options ţřËdÏÎC pþ ý A ďYOõæ GNUPLOT áASS Yxs Òşž] wAÓ oì GNUPLOT b X

Window System ôÒUõæžìlňAC

7 Miscellaneous commands

GNUPLOT čFčÑÿsÏÎÒÝžüO~A|čÑ\hşÎžüOCp

• PtÎşöžüO : cd, pwd, shell, start-upC • ùÑ : commentC • PsèşöžüO : clear, help, print, pause, command line-editingC • œ} GNUPLOT : quit, exitC

7.1 Instructions

1. cd : ïÜØežu@ØýCäykř

cd "<directory-name>"

Òp

cd ’subdir’ # ïÜÜlØýC
cd ".." # ïÜÜW@hØýC

2. pwd : õæ pwd ãÜØežu@ØýóÃõWC

3. shell : õæ shell ROCõæ shell áA^ì shell žčÜÅźUCý^ì GNUPLOT

ÉAéJ exit Î Ctl-d YiCpGuOõ@Ó shell ROAunb shell ROğe[ ! Y iCp õæ !pwd ãÜØežu@ØýC

4. start-up : GNUPLOT õæÉAýSSdO_ş .gnuplot ÉŒCYşhõæÉŒžž GNUPLOT ROC]źiAí[J@ÇROó .gnuplot žAĺřÓHÆž GNUPLOTC

7.2 Comment

bűg GNUPLOT ROÉAiAí[JùÑHřUÚÌAÑCèkObý[ùÑğBAýg # h GNUPLOT £ďäážårCýY # ObÞźğžAźÉř@æÂrÿC

7.3 Working window

GNUPLOT čÑèKÏÎÌÞ@žüOC

1. clear : éJ clear ÉANÃõÎéXMčC

2. help : GNUPLOT čÑuWšUąúž\àCÑźioûhžąúCäykř

help {<topic>}C

3. print : print <expression> NíÜąžÈLXC

4. pause : GNUPLOT čÑÈśÃõ@qÉąÃãÜ@qåržROCäykř

pause <time> {"<string>"}

äď <time> iHO@ãÆÎíÜąAíÜ GNUPLOT śdžÉąCYř -1 h GNU-

PLOT śdÜöU ”carriage return” řîCYř 0 h GNUPLOT čśdCHUO@

ÇÒlG

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 cubic-spline."

5. command line-editing : GNUPLOT xsHźéJžROAýÏÎÌińÆõæAÎ

gŒïáAÏÎCBčŒåÐbóBÒiöU ”return key” ÓéJãæROCoÇsèR Oř_{Character Function}

Line Editing

   ^B move back a single character.
   ^F move forward a single character.
   ^A move to the beginning of the line.
   ^E move to the end of the line.
^H, DEL delete the previous character.
   ^D delete the current character.
   ^K delete from current position to the end of line.
 ^L, ^R redraw line in case it gets trashed.
   ^U delete the entire line.
   ^W delete from the current word to the end of line.

History

^P move back through history.
^N move forward through history.

7.4 Quit

čŒO exitBquit Î END-OF-FILE rÿAąiÏ GNUPLOT šôõæC

8 Examples

beśžź‘ď£čX GNUPLOT ÿsÏÎžBJA]wïUBJţÔÓžąúCbźűÐ Û GNUPLOT demo ďãzždÒAoÇdÒąbÆæąi{ GNUPLOT ãéž\àCo ÇdÒçčÑ]p GNUPLOT {ąÉ}nžÑÒAiuqŒïąœ{ąHÅXÓOÝDCU ířźźďUÓdÒÒyzžDDC

‘ÿ ąú 8.1 NyÐbïĺ log scale ãÜÏÎ 8.2 Î\hÏËÿXÆÈêÆÏÎ 8.3 H error bar ÿsÏÎ 8.4 ïÜçÆďžÑÆÓÿXçÆžÜÆąp 8.5 ÎÑÆąÿŋśÏÎ 8.6 běyÐtÎďÿÏ 8.7 NŋśÏÎëvÜśśW 8.8 ÿsSSéÏÎ 8.9 ÿs contour ÏÎ

8.10 ÿsÃÆÏÎ 8.11 b 3D ďHælňžôuÿSşťÇžêÆÏÎ 8.12 ÿsøhôÃuž 3D ÏÎ 8.13 ÎÑÆąÿSSéÏÎ 8.14 b 3D ďžÿÆÈêÆÏÎ

8.1 Amplify frequency response

# amplitude frequency response
set samples 160
A(jw) = ({0,1}*jw/({0,1}*jw+p1))*(1/(1+{0,1}*jw/p2))
p1 = 10
p2 = 10000
set dummy jw
set grid
set key
set logscale xy
set title "Amplitude Frequency Response"
set xlabel "jw (radians)"
set xrange [1.1 : 90000.0]
set ylabel "magnitude of A(jw)"
set autoscale y
plot abs(A(jw))

# phase frequency response
set nolog y
set logscale x
set title "Phase Frequency Response"
set ylabel "Phase of A(jw) (degrees)"
plot 180/pi*arg(A(jw))

Figure 17: Example : amplifier frequency response

źÒřY@ñjźžWvTşÏAýÿWqąœAÿÛìąœCäNyÐbïřïÆèąãÜ C] A(jw) ř@ÆÆè{ąAGWqąœúäçÆêÆąœAÓÛìąœúäçÆžÛďžÜ

ÆC

8 EXAMPLES 43

8.2 2D data plot

set title "Convex November 1-7 1989"
set xrange [1:8]
set label "(Weekend)" at 5,25 center
plot ’using.dat’ using 3:4 title "Logged in" with impulses,\
     ’using.dat’ using 3:5 t "Load average" with points,\
     ’using.dat’ using 3:6 t "%CPU used" with lines

# data file: using.dat $
891101 00 1.00 14 8.6 94.0
891101 01 1.04 10 17.5 94.4
891101 02 1.08 9 9.7 97.1
               .
               .
               .
891107 23 7.96 11 3.3 99.6

Figure 18: Example : 2D data plot

źÒON@êÆÉŒďžÆÚÏÎÆžÒlCčP column žêÆíÜčPžêÆAGHč PžÏÎíÜCb plot üOďž using ážÆrNOüêÆÓ¡OÄX columnC

8 EXAMPLES 44

8.3 Error bar

GNUPLOT čÑÿs error bar žèąşâØG@ØO]w y deltaAYÐX@q~tždò

Ct@ØO]w y low P y highAÀO]wWUâäž~tqC

@ëÿs error bar OÄÎáÌAGC@IÝÎ|ğÆrÓyzCpÄGÓÒlAÄÎ plot

”err.dat” using 1:2:5 with errorbars ÉAuÄÎÄ@BÄGÎÄŋæžÆÚCźÉÏÎ y delta èąyÿ error barC

set xrange [-3:65]
set yrange [ 4:14]
set title "Plot data file twice to get lines and errorbars"
plot "err.dat" with lines, "err.dat" using 1:2:3:4 with errorbars

# data file: err.dat
0 11.062 9.757 12.667 2.345
2 9.212 8.0908 10.932 1.725
5 8.55 7.6612 9.0388 2.846
                   .
                   .
                   .
60 8.286 7.7265 8.755 1.0

set xrange [-3:65]
set yrange [ 4:14]
set title "Demonstration of error bars (only ydelta)"
plot "err.dat" using 1:2:5 with errorbars

# data file: err.dat
0 11.062 9.757 12.667 2.345
2 9.212 8.0908 10.932 1.725
5 8.55 7.6612 9.0388 2.846
                   .
                   .
                   .
60 8.286 7.7265 8.755 1.0

set xrange [-3:65]
set yrange [ 4:14]
set title "error bars (both ylow and yhigh, default format)"
plot "err.dat" with errorbars

# data file: err.dat
0 11.062 9.757 12.667 2.345
2 9.212 8.0908 10.932 1.725
5 8.55 7.6612 9.0388 2.846
                   .
                   .
                   .
60 8.286 7.7265 8.755 1.0

Figure 19: Example : error bar

8.4 User-defined variable

#
# From Automatic Control Systems, fourth ed.,
# figure 6-14
# transient response of a second-order system
# to a unit step input function
#
damp(t) = exp(-s*wn*t)/sqrt(1.0-s*s)
per(t) = sin(wn*sqrt(1.0-s**2)*t-atan(-sqrt(1.0-s**2)/s))
c(t) = 1-damp(t)*per(t)
#
# wn is natural undamped frequency
# s is damping factor
#
wn = 1.0
set xrange [0:13]
set samples 50
set dummy t
#
# plot c(t) for several different damping factors s
#
plot s=.1,c(t),s=.3,c(t),s=.5,c(t),s=.7,c(t),s=.9,c(t),\
     s=1.0,c(t),s=1.5,c(t),s=2.0,c(t)

Figure 20: Example : unit step response

GNUPLOT čÑÏÎÌ]wÑÆAýÏÎÌiÿXčPÑÆÈUçÆÏÎžÜÆC

8.5 2D parametric function

set parametric
set samples 200
set trange [0.00001:3]
plot t,log(t),-t,log(t),sin(t),t**2,-sin(t),t**2

set parametric
set samples 200
set xrange [-5:5]
set yrange [-5:5]
plot tan(t),t,t,tan(t)

Figure 21: Example : 2D parametric functions

GNUPLOT čÑHÑÆą@řyzÏÎžèąCb 2D ďAOÑ@ïÑÆąMwÒÿžÏ

Î (Y x = f(t), y = g(t))AźÉH t @řÜÆCźÏÄGąœhH]w x P y ždòÓśî ãÜdòC

8.6 Polar coordinates

set noborder
set clip
set polar
set samples 160
set xrange [0:12*pi]
plot 2*x

set noborder
set clip
set polar
butterfly(x)=exp(cos(x))-2*cos(4*x)+sin(x/12)**5
set samples 800
set title "Butterfly"
set nokey
plot butterfly(x)

Figure 22: Example : plotting on polar coordinate

GNUPLOT čÑběyÐďÿÏžôÒCźÉH x ţřÜÆNí angleAH|Œqţř

æì (2π ř@êP )AYéJ set angle degrees AhïřŒŒq (360^ffi ř@êP )CéJ

set noborder řčN|PžèØÿXC

8 EXAMPLES 48

8.7 Mapping

@ëN 2D ÆÈêÆÏÎÿóŋśAÚÌiÏÎ mapping źÑÆNêÆëvóyśÎêWśW CÏ 23 ď@ÉaÏžaÎśuêÆOxsb world.dat ÉŒžAUjřńžyÐìmêÆxs b world.cor ÉŒžCÒşêÆÆÚ¡ŋb (180,90) M (-180,-90) ğąC Ä@ąœONaÏÿóŋśWCÄGąœONaÏÿóyśWAONêÆÆÚgÑ@ÕçÆàń áAyÿó 3D ÅąWCÄTąœONaÏÿóêWWC

set title "Gnuplot Correspondences"
set nokey
set noborder
set noyzeroaxis
set noxtics
set noytics
#
# plot world map and correspondent locations as a +
plot ’world.dat’ with lines 3 4, ’world.cor’ with points 1 2

# 3D version using spherical coordinate system
set angles degrees
set title "3D version using spherical coordinate system"
set view 70,40,,2.0
set mapping spherical
set parametric
set samples 32
set isosamples 9
set urange [-pi/2:pi/2]
set vrange [0:2*pi]
splot cos(u)*cos(v),cos(u)*sin(v),sin(u) with lines 5 6,\
      ’world.dat’ with lines 3 4, ’world.cor’ with points 1 2

# 3d version using cylindrical coordinate system
set title "3d version using cylindrical coordinate system"
set view 70,40,,2.0
set mapping cylindrical
set parametric
set samples 32
set isosamples 9
set urange [-pi:pi]
set vrange [-90:90]
splot cos(u),sin(u),v with lines 5 6,\
      ’world.dat’ with lines 3 4, ’world.cor’ with points 1 2

Figure 23: example : the world map

8 EXAMPLES 49

8.8 3d plotting

set samples 21
set isosample 11
set xlabel "x axis" -3,-2
set ylabel "y axis" 3,-2
set zlabel "z axis" -5
set title "3d gnu plot demo"
splot x*y with points

set samples 21
set isosample 11
set xlabel "x axis" -3,-2
set ylabel "y axis" 3,-2
set zlabel "z axis" -5
set title "3d gnu plot demo"
set label 1 "this is the surface boundary" at -10,-5,150 center
set arrow 1 from -10,-5,120 to -10,0,0 nohead
set arrow 2 from -10,-5,120 to 10,0,0 nohead
set arrow 3 from -10,-5,120 to 0,10,0 nohead
set arrow 4 from -10,-5,120 to 0,-10,0 nohead
set xrange [-10:10]
set yrange [-10:10]
splot x*y

Figure 24: example : 3d plotting

źÒąúH gnuplot e 3d ÏÎC gnuplot ÏÎ xlable, ylable, zlable ]wyÐbWÙÎ ñbSwžìmCÏďÄGąœ|X[JuøÎårąúžèkC

8.9 contour

gnuplot čÑ contour ž\àC contour eb xBy ŋśWAÎśśżŋCunéJüO set contour áAYiÿX contourCcontour iÑ]wÑÆ cntrparam ÓïÜ contour ~łC

set samples 20
set isosamples 21
set xlabel "x axis" -5,-2
set ylabel "y axis" 4,-1
set zlabel "z axis"
set title "contour plot"
set contour
splot x*y

set samples 20
set isosamples 21
set xlabel "x axis" -5,-2
set ylabel "y axis" 4,-1
set zlabel "z axis"
set cntrparam levels 20
set title "contour plot (more contours)"
set contour
splot x*y

set samples 20
set isosamples 21
set xlabel "x axis" -5,-2
set ylabel "y axis" 4,-1
set zlabel "z axis"
set title "contour plot (every 10, starting at -100)"
set contour
set cntrparam levels incr -100,10,100
splot x*y

Figure 25: example : contour (i) set samples 20
set isosamples 21
set xlabel "x axis" -5,-2
set ylabel "y axis" 4,-1
set zlabel "z axis"
set contour
set cntrparam levels disc -75,-50,0
set title "contour plot (at -75, -50, 0)"
splot x*y

set xrange [-3:3]
set yrange [-3:3]
set samples 6
set isosamples 6
set cntrparam levels 5
set title "low resolution (6x6)"
set contour
splot x*y

set xrange [-3:3]
set yrange [-3:3]
set xlabel "x axis" -5,-2
set ylabel "y axis" 4,-1
set zlabel "z axis"
set samples 6
set isosamples 6
set contour
set cntrparam order 4
set cntrparam bspline
set title "low resolution (6x6) using bspline approx."
splot x*y

Figure 26: example : contour (ii)

8.10 random number

gnuplot QÎ@šæžÃÆčÍźčÍ@ÕÃÆAÃÿó 2d ŋśÎ 3d SSéÅąďCÑÑÆ sample MwčÍhÖI (Yb 3d ďAÑÆ isosample çşvT )AbÏ 27 ď 2d ğďO set sample 1000A]źčÍ 1000 ICÓb 3d ğď set sample 50AčÍ 50 * 20 = 1000 I

C(] isosamples ř 20AH 20 øueXÏÎAGř 20 £C ) źêÚIÆiNÏÎËm]wř

table áAÓoìÆÈžíÜèkC

seed = 1317
seed = rand(seed)
set nokey
set xrange [0: 1]
set yrange [0: 1]
set title "lattice test for random numbers"
set xlabel "rand(n) ->"
set ylabel "rand(n + 1) ->"
set zlabel "rand(n + 2) ->"
set format x "%3.2f"
set format y "%3.2f"
set tics
set sample 1000
set function style dots
set parametric
plot rand(1), rand(1)

seed = 1317
seed = rand(seed)
set nokey
set xrange [0: 1]
set yrange [0: 1]
set zrange [0: 1]
set title "lattice test for random numbers"
set xlabel "rand(n) ->"
set ylabel "rand(n + 1) ->"
set zlabel "rand(n + 2) ->"
set format x "%3.2f"
set format y "%3.2f"
set format z "%3.2f"
set tics
set function style dots
set parametric
pause 0 "3d plot ahead, one moment please ..."
set sample 50
splot rand(1), rand(1), rand(1)

Figure 27: example : random number

8 EXAMPLES 53

8.11 scatter data -> grid data

ÚÌÜø[îøÃLÇžêÆÒÿžÏÎCb 2d WžÆÚêÆigÑ sort NÆÚÌjpűÇÆ CCb 3d WžÆÚALkÏÎ sort žÞľFÓibIX{žèÎÏìžAHælňžôuNÀ ìÓžICÓælWæIğ z ÈHZœřÏña[vÒşIáADŋąÈÓDoCÑźki[î ìÆÚÀGžąÎCÏď set dgrid3d 10,10,1 řH 10x10 žælňôuNÀìÓžÆÚAÓ H l1 norn ţřpâZœAźÈř 2 žĳŋC b gnuplot ďAÈàHÆĺæňžêÆe contour ÏÎCGNãÕêÆeĺæňÏÎáAie

contour ÏÎC

set title "simple demo to scatter data conversion to grid data"
set nohidden3d
set ticslevel 0.5
set view 60,30
set autoscale
set parametric
set data style points
set xlabel "data style point - no dgrid"
splot "hemisphr.dat"

set title "simple demo to scatter data conversion to grid data"
set nohidden3d
set ticslevel 0.5
set view 60,30
set autoscale
set parametric
set data style points
set dgrid3d 10,10,1
set xlabel " data style lines, dgrid3d 10,10,1"
set data style lines
splot "hemisphr.dat"

set title "simple demo to scatter data conversion to grid data"
set nohidden3d
set ticslevel 0.5
set view 60,30
set autoscale
set parametric
set dgrid3d 10,10,1
set data style lines
set contour
set xlabel "data style lines, dgrid3d ,,16, contour"
splot "hemisphr.dat"

Figure 28: example : scatter data -> grid data

8.12 3d hidden

set samples 20
set isosamples 20
set hidden3d
set title "hidden line removal of explicit surfaces"
set view 60,30
set xrange [-3:3]
set yrange [-3:3]
splot sin(x) * cos(y)

set samples 20
set isosamples 20
set hidden3d
set title "hidden line removal of explicit surfaces"
set xrange [-3:3]
set yrange [-3:3]
set view 75,230
set contour
splot sin(x) * cos(y)

Figure 29: example : 3d hidden

gnuplot čÑ 3d ďøhôÃuž\àAÏÏÎóãSSéPC

8.13 3d parametric function

źř gnuplot b 3d ďÏÎÑÆąžÒlC gnuplot ]wÜÆř u M v (Y x = f(u, v),

y = g(u, v), z = h(u, v))Cset view 45, 50,,2.5 řïÜ 3d ÏÎëvìŋśWžøďÎÏÎ

ñjžñÒC

set parametric
set isosamples 50,10
set hidden
set title "parametric sphere"
set urange [-pi/2:pi/2]
set vrange [0:2*pi]
set zrange [-1:1]
set ztics -1.0,0.25,1.0
set view 45,50,,2.5
splot cos(u)*cos(v),cos(u)*sin(v),sin(u)

set parametric
set isosamples 50,10
set hidden
set title "parametric sphere"
set urange [-pi/2:pi/2]
set vrange [0:2*pi]
set zrange [-1:1]
set ztics -1.0,0.25,1.0
set view ,,,0.8
splot cos(u)*cos(v),cos(u)*sin(v),sin(u)

Figure 30: example : 3d parametric function

źřÏÎ 3d ÑÆąyÿ@ÇåňžçÆC

set parametric
set hidden
set title "Parametric Helix"
set isosamples 100,20
set urange [0:10*pi]
set vrange [0:2*pi]
set zrange [-0.6:0.6]
splot (1-0.1*cos(v))*cos(u),(1-0.1*cos(v))*sin(u),\
      0.1*(sin(v)+u/1.7-10)

Figure 31: Example : Parametrix Helix

set parametric
set hidden
set urange [-pi:pi]
set vrange [-pi:pi]
set isosamples 50,20
splot cos(u)+.5*cos(u)*cos(v),sin(u)+.5*sin(u)*cos(v),\
      .5*sin(v) with lines,1+cos(u)+.5*cos(u)*cos(v),\
      .5*sin(v),sin(u)+.5*sin(u)*cos(v) with lines

Figure 32: Example : Interlocking Tori

8.14 3D data plotting

źř GNUPLOT e 3D ÆÈêÆÏÎžÒlC

set samples 20
set isosamples 21
set xlabel "X axis" -5,-2
set ylabel "Y axis" 4,-1
set zlabel "Z axis"
set contour
set cntrparam levels 10
set xrange [0:15]
set yrange [0:15]
set auto
set zrange [-0.6:0.6]
set data style lines
set title "3D gnu plot demo - contour of data grid plotting"
set parametric
splot "glass.dat"

set samples 21
set isosample 11
set xlabel "X axis" -3,-2
set ylabel "Y axis" 3,-2
set zlabel "Z axis" -5
set nolog
set auto
set zrange [-0.6:0.7]
set data style lines
set title "Data grid plotting"
set parametric
splot "glass.dat"

set samples 21
set isosample 11
set xlabel "X axis" -3,-2
set ylabel "Y axis" 3,-2
set zlabel "Z axis" -5
set nolog
set auto
set zrange [-0.6:0.7]
set data style lines
set title "Data grid plotting"
set parametric
splot "glass.dat" using 3:2:1

Figure 33: Example : 3D data plotting

9 CONCLUSION 58

9 Conclusion beśź‘ďAýűÐ GNUPLOT ÿÏžèkPBJCţÌÑ\hÒli{ GNUPLOT č PèśžSÊÎ{ąžãéÊC

GNUPLOT O@ÓêÆňAàńžBz{ąAęNÆÇçÆÎÆÈêÆàńĺŋśÎSSé

žÏÎêÆAHÏÎèąïêÆţãéÊž[îÎťQAO@D‘şÎžuãC

A The initial setting of GNUPLOT

źþýř GNUPLOT b UNIX M X ôÒUõæžìlňAC

set terminal x11 # ]wéXËmř X ŒÝœ
set output # NéXeÜÐÇéX
set noclip points # NţñžIÌMeX
set clip one # íuqžÝIX{bãÜÏìžÉA~eźuqA_hče
set noclip two # čNX{bãÜÏìžžąœuqÿX
set border # NÏÎ~ò[Ø
set boxwidth
set dummy x,y # ]wÛÜÆWÙř x,y
set format x "%g" # ]w X bÐIãÜèąř C yěď %g æą
set format y "%g" # ]w Y bÐIãÜèąř C yěď %g æą
set format z "%g" # ]w Z bÐIãÜèąř C yěď %g æą
set nogrid # ččÍôæ
set key # NçÆWÙÎÉŒWÙmókWď
set nolabel # úøÏWôóårąú
set noarrow # úøÏWôóuq
set nologscale # ÄúuÊèąãÜÏÎ
set offsets 0, 0, 0, 0 # čbÏ|PdUÅÕ
set nopolar # ÄÎ Cartesian coordinate
set angles radians # H|ŒqíÜďŒAdò [0:2*pi]
set noparametric # čÄÎÑÆą
set view 60, 30, 1, 1 # Ûà X b 60 Œ Z b 30 Œ
set samples 100, 100 # ]w X b (Y b) žúËIÆř 100 I
set isosamples 10, 10 # b 3D ďAÄÎaîU 10 øucĺÏÎśś
set surface # b 3D ďAeXśś
set nocontour # čeX contour
set clabel # ]wN contour ÒeC@øěłuHčPCâíÜ
set nohidden3d # čÎøhôÃuž\à
set cntrparam order 4
set cntrparam linear
set cntrparam levels auto 5
set cntrparam points 5
set size 1,1 # ]wÏÎøeñÒř 1:1
set data style points # H points @řÿÆÈêÆžÏŒ
set function style lines # H lines @řÿçÆžÏŒ
set xzeroaxis # ]wãÜ X b
set yzeroaxis # ]wãÜ Y b
set tics in # ]wÐIbbžžś
set ticslevel 0.5
set xtics # X bÐIHÆrÐÜ
set ytics # Y bÐIHÆrÐÜ
set ztics # Z bÐIHÆrÐÜ
set title "" 0,0 # ÏžÐYčãÜ
set notime # čãÜčÍÏÎžÉą
set rrange [-0 : 10]
set trange [-5 : 5] # b 2D ÑÆąďH t řÜÆAźř]wãÜÏą
set urange [-5 : 5] # b 3D ÑÆąďH u,v řÜÆAźř]wãÜÏą
set vrange [-5 : 5] # b 3D ÑÆąďH u,v řÜÆAźř]wãÜÏą
set xlabel "" 0,0 # X bÐYčãÜ
set xrange [-10 : 10] # ]w X bãÜÏą -10,10 ğą
set ylabel "" 0,0 # Y bÐYčãÜ
set yrange [-10 : 10] # ]w Y bãÜÏą -10,10 ğą
set zlabel "" 0,0 # Z bÐYčãÜ
set zrange [-10 : 10] # ]w Z bãÜÏą -10,10 ğą
set autoscale r
set autoscale t # ÛÊÕã t žãÜÏąÏÏiþąãÜ
set autoscale xy # ÛÊÕã X b Y bãÜÏąÏÏiþąãÜ
set autoscale z # ÛÊÕã Z bãÜÏąÏÏiþąãÜ
set zero 1e-08 # ]wñ 1e-08 pž£Æřs

B Call gnuplot from C program

ÚÌib C {ąďIs gnuplot ÀÚÌÿÏCèkřčÍ process õæ gnuplotAØSSï

gnuplot UFROžÞDAÏÎÉŒÇĳêÆCHUOb UNIX ďIs gnuplot žÒlG^{18}

 1 #include <sys/types.h>
 2 #include <sys/stat.h>
 3 #include <stdlib.h>
 4 #include <stdio.h>
 5 #include <math.h>
 6 #include <unistd.h>
 7
 8 #define PANIC(a) do { \
 9 perror(a); \
10 if (temp_name) unlink(temp_name);\
11 exit(1);\
12 } while(0)
13
14 int main() {
15 FILE *command,*data;
16 char *temp_name;
17 double a,b;
18 int i;
19
20 if ((temp_name = tmpnam((char *) 0)) == 0) PANIC("tmpnam failed");
21 if(mkfifo(temp_name, S_IRUSR | S_IWUSR) != 0) PANIC("mkfifo failed");
22 command = popen("gnuplot","w");
23 fprintf(command,"plot \"%s\" with lines\n",temp_name); fflush(command);
24 data = fopen(temp_name,"w");
25 for (i=0; i<20; i++) {
26 a = i/10.0;
27 b = sin(a);
28 fprintf(data,"%f %f\n",a,b);
29 }
30 fclose(data);
31 fprintf(stderr,"press enter to continue..."); fflush(stderr);
32 getchar();
33
34 fprintf(command,"plot \"%s\" with lines\n",temp_name); fflush(command);
35 data = fopen(temp_name,"w");
36 for (i=0; i<20; i++) {
37 a = i/10.0;
38 b = cos(a);
39 fprintf(data,"%f %f\n",a,b);
40 }
41 fclose(data);
42 fprintf(stderr,"press enter to continue..."); fflush(stderr);
43 getchar();
44 fclose(command);
45 unlink(temp_name);
46 return 0;
47 }

18źdÒúÛ newsgroup – comp.graphics.gnuplot ďž FAQ

{ąbÄ 22 æÏÎçÆ popen() õæ gnuplot ÃØSSï gnuplot UROžqDC^{19} { ąb 23 æÏÎ

fprintf(command,"plot \"%s\" with lines\n",temp_name);
fflush(command);

UFROź gnuplotCb 21 æÏÎçÆ mkfifo() ØSSxsêÆžÉŒC^{20} ÑÄ 35 Ü 40 æ {ą

data = fopen(temp_name,"w");
for (i=0; i<20; i++) {
    a = i/10.0;
    b = cos(a);
    fprintf(data,"%f %f\n",a,b);
}

ibÉŒďčÍ@ÕyzÆÇTďçÆ cos(x) žÆÈêÆC]ź{ąiï gnuplot UROÃN ÆÈêÆÇÆbÉŒžAAÑ gnuplot łúC

UśO OS/2 ď C {ąIs gnuplot žÒl (ÏÎ GCC compilier)G

 1 #include <stdio.h>
 2 #define INCL_DOS
 3 #define INCL_DOSPROCESS
 4 #define INCL_DOSNMPIPES
 5 #include <os2.h>
 6
 7 main()
 8 {
 9 HPIPE hpipe ;
10 FILE *hfile, *hgnu ;
11 /* create a named pipe. Use NP_WAIT so that DosConnect...
12 blocks until client (gnuplot) opens, and client reads
13 are blocked until data is available */
14 DosCreateNPipe( "\\pipe\\gtemp",
15 &hpipe,
16 NP_ACCESS_OUTBOUND,
17 NP_WAIT|NP_TYPE_BYTE|1,
18 256,
19 256,
20 -1 ) ;
21 /* use stream i/o */
22 hfile = fdopen( hpipe, "w" ) ;
23
24 /* start gnuplot; use unbuffered writes so we don’t need to
25 flush buffer after a command */
26 hgnu = popen( "gnuplot", "w" ) ;
27 setvbuf( hgnu, NULL, _IONBF, 0 ) ;
28

19öóçÆ popen() žąúAiÑÒ W. Richard Stevens, Advanced Programming in the UNIX Environment.

Addison-Wesley, pp 435-441, 1992.

20öóçÆ mkfifo() žąúAiÑÒ W. Richard Stevens, Advanced Programming in the UNIX Environment.

Addison-Wesley, pp 445-449, 1992.

29 /* plot a set of data */
30
31 fprintf( hgnu, "plot ’/pipe/gtemp’\n" ) ; /* issue plot command */
32 DosConnectNPipe( hpipe ) ; /* wait until ’file’ opened */
33 fprintf( hfile, "1 1\n" ) ; /* write data to ’file’ */
34 fprintf( hfile, "2 2\n" ) ;
35 fprintf( hfile, "3 3\n" ) ;
36 fprintf( hfile, "4 4\n" ) ;
37 fflush( hfile ) ; /* flush buffer forces read */
38 DosSleep( 500 ) ;
39 DosDisConnectNPipe( hpipe ) ; /* disconnect this session */
40 fprintf( hgnu, "pause -1\n" ) ; /* admire plot */
41
42 /* plot another set of data */
43
44 fprintf( hgnu, "plot ’/pipe/gtemp’\n" ) ;
45 DosConnectNPipe( hpipe ) ;
46 fprintf( hfile, "1 4\n" ) ;
47 fprintf( hfile, "2 3\n" ) ;
48 fprintf( hfile, "3 2\n" ) ;
49 fprintf( hfile, "4 1\n" ) ;
50 fflush( hfile ) ;
51 DosSleep( 500 ) ;
52 DosDisConnectNPipe( hpipe ) ;
53 fprintf( hgnu, "pause -1\n" ) ;
54
55 DosClose( hpipe ) ;
56 pclose( hgnu ) ;
57 }

C USING GNUPLOT COMMANDS IN SHELL SCRIPT 64

C Using gnuplot commands in shell script

ÚÌ]iN gnuplot ROñJ shell script ďõæC|ÒpUG

#! /bin/csh
        .
        .
        .
set datafile = Mydata
gnuplot << EOF
set terminal tex40xx
plot "$datafile" with lines
quit
EOF
        .
        .
        .

õæź shell script ÉA gnuplot ÎuøeX Mydata ÉŒďÆÈêÆžÏÎCbÄTæď ž gnuplot << EOF řõæ gnuplot ÃNäUžÆæíţ gnuplot žéJC EOF íÜéJ êÆž_lÎšôIAÒHÄ|ÜÄżæř gnuplot žéJêÆC gnuplot ý]wéXËmř

tex40xxAAeXÜÆ data1 ÒüwÉŒžžeAMáœ} gnuplotC