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‘—-rotation 90’ DO 0OCOOOO0OOOOODO0O ‘--rotation 180’ OO OO OOOOOO
0000000000000 000O000000o0b0v9001800270 000000000000
O00O000Oo0o0obb0000--rotation’ 0 ‘“-O‘-wO‘-rU-« 000000000003
0000000000000 00000000000000000 ‘--rotation’ JOODO
J0000o0o0o0o0o0o0o0o0oO0oooOooboObooOoOoOo0Oo0Oo0Oo0o00000000o0oooooao
OooooooboOoOoOobOo0O00000ooooooooooooooooa
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0000 (000000000000 00000 ‘“viewport’) JO0U0O0OOO0O OO0 Ograph
-TXO0O000 XdisplayUODOOUODOOUODODDODOODOOOgraph -T pnm OO0 graph
-Tgif JO0UODO0OOOO0OOODOODOOODOODOOOOODOOODODOODO0bOobOOoOogDo
00 ‘~-bitmap-size’ 00000000 BITMAPSIZEO OO O OO OOOOOgraph -T tek
0000000 Tektronix 0000000000000 O0O0O0OOOOOO (Tektronix O
00000000 34000000)0graph -TregisOOOOOODO ReGISOOOOO
000000 b00obDbO000b000graph -T aill graph -T psll graph -T pcll graph
-TfigDOOOO0OO0O000O85inx 11in 000 (USletter 000 ) 0000 80000
U000000Ograph -Thpgl U0 8000000000 O0OOOOOODOODODOODO
UO0O0Ograph -TsvgUUODO graph -Tcgm U0 O000D0O0O00 8000000000000
goboooooooobooouoboooooooooooooooobooooooooo

graph -T svgll graph -T aill graph -T psll graph -T cgml] graph -T figl] graph -T
pcllgraph -Thpgl U0 O 0O0OD0O0D0O0DOO0DOODOOOODOOOOOOOOOOOOODOO
000 ‘“--page-size’ OO UOOOODO PAGESIZELD DO D ODUODODOUODODODODO
000 "a4" 000000 A4d000 (2lemx29.7cm) O00000O00O0OOOOOOOO
ogbooobogoobooooobooboboboboboboobooooooobooboboobogoonDo
000000000 "letter,xsize=4in" 0 "ad,xsize=10cm,ysize=15cm" 00000000
00000000O000o0o0oo0oU0o0o0LOoO0Un (Coboooooooo)o

g000o0ooOOoboobDobOoboOoboboooboUoobDOobooboDoooobooo
000000 OgDoaog "letter,yoffset=1.2in" 0O "a4 xoffset=—5mm,yoffset=2.0cm" 0O O
00000oo00o0oo0ooOoo00ooooooo0ooOoD0o00o0ooOoDoDoOoooooo
000000000000 DOO00O0O0OD0OOogn  “letter,xorigin=2in,yorigin=3in" [0
"ad,xorigin=0.5cm,yorigin=0.5cm" 00000000 O0OO

0000000000000 D0D0O0D0O00O000O000OD0O0 graph -Tsvg OO0
graph -T cgm 00 O "xoffset" "yoffset" O "xorigin" 0 "yorigin" 000000 OSVG O Web-
cGMUOOUODOObOOoOUOOobOOobDOobOOoODO0OOobOObDObDOoODbOUObObDOobOOoOobDOD
0000000000 00D00O"xsize" O "ysize" 00000000000 OO00OOOO
0000000000000 (booo0oO0o0o0o0Oo0o0Oo0oooOOoooOOoOoOoOooOO
0000000000000 00oooooooooo)™

00000000000 00000000000000O Appendix C [Page and Viewport
Sizes|, page 159 0 000000

23 0000000on

uboooooboooboboooobooobobooboooboboobbooboooooo
ubobodgbobuoobbuodgbbooobboouobbuooobbuoobobooaoboboao
oon

ubbobooboobooboobobooboboobbobobooboobooboo
gboooboboooobooboobobooooobooboboooobooboboooboo
goobogoobooobooobooboboooboooboooboooboooboo
uobooooboobobooobooobooobboobooboooboobooboboon
ubobooboobbooboobbooboobobooobooo

goooooooooboooboobooboogo roogboboboboobooobooo
ubooboooboooboooooobobuoobobooboboobobobooboobooog
gboooboobon

1. 0000 (color/monochrome)
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00 (linemode)

00 (linewidth)

00000 (symbol type)
000000 (symbol size)
00000000 (symbol font name)
00000000 (fill fraction)

N ol N

0000 (color/monochrome 0 O0O0O0O00O0OO0O0OOOOOOOOOOOO)OOOO
ooooooOooo-co0dobobobooboooboDooboooOoobOoonoooooooog
0000 (linemode) 000000000 DOOO0OOOOOOODOODOOOD ‘-wOOOOOO
000000000 0000000000000 000OD0O000DOO0O0O00 (linewidth)
000000000000 -wOoOoO0OOoOO0OOoooOooooooo (symbol type) 00O
0000 (symbolsize) 00D O00O0O0O0OOOODODOOOOOOOOOOODOOOO ‘-8
O00000000000000000000 (symbol font name) 000320000000
ddddoboooobobooboboboboboobooobobbbbboobobbobnbbbbobn
OO0bDO0Db0o0o0o0ooDbOogon0 ‘--symbol-font-name’ DO 0000 0OD0OODOOO0O -8
00000 oooooon
bbb b ooobooa
000 -9 0000000000000 00DO0ODbOO0ObOO0ObOOoObOODOOobOOoDODOOobOon
gbooooboobtboddobbobobloobobUOUobbobDbUoUoboo

b robooobooboobobooobobooboboboobgoboboooooo
gogboooobobooobboobooobboobboobooobuoobboobboo
gogboobooobboobboobbooboboobboooboooboooboooobooo
goooo0obOoOoboOoOoOooOoOooDbbD -1 0000b0O00DbDOOODOOobDboOonO
00000 (- 0000000000000 00O0bOOODOOOOOOO)O

gbbogobooboobboobuoobbooboobbooboobbooon
graph -T ps -m 0 -S 3 filel -C -m 3 file2 -C -W 0.02 file3 > output.ps
file 1 000000 O0O0OOO0O 0OO0DODOOOOODODOODODOODOODODO 3
(000O000)000000D0O00O0O0O0file20000000000O0O00O0OO 3000
goobobobobobo sooboobooboobobboboboobobobon =g

file 3000O0O0OO0O0O0OOOOO0OOO0O0OOO0ODOOOOOODOOOOOOOOOOOOO0
gboboboboboboboobob ooo2b0bobobO0obOobOobOobODbOD

‘-’ 0 ‘-rO0000oobbobobobooobobo0oogobobDoObUooLoDbobDDO
ooooboooobD ‘xO-y bobobuoboooooobobobobobuoboooooobog
gboooobooobobooobbobobooboooobonoooooooobooooobogon
gbobooboooboboooboobooooobooobooobboobooonoo

graph -T ps -=x 01 0.5 -m 0 -S 3 filel -C -m 3 file2 > output.ps
ooooooooooobooooooOoobooboobooooDoOobob0g <oooooboo

gbooboooboobobobooobobobob0bobobb greppn 00O O0OODOODO
gbobobobobobobobobuobobuobobo

gobobooobooboobooboboobuoobooboboobooboobo
oobooopobooobooobbooobboooboooboooobobooobooooboobo
uobooooboooobobooboobboobobooboboobobuoonoooooooo
ubbooboobbooboobbooboobboobooobbooboab
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graph -T ps -m 3 filel > output.ps

file 1 0000000000000 3000000000000000 40000000
gboobobobobobobobobobob

graph -T ps filel file2 ... > output.ps

gbooobobobobobooboobo 1020 ... 00b00b0ooobooboobo
oooo-pO000000DOOO0OO0O0O0ODOOOO0O0ODOObOOOODO

gboboboobooboooobooboboboboobbobooboboboboo
gobobooobbobboobooobboobobuooboboooobbooobboobobooo
gbobodgboobbodgbooo

#m=-5,3=10

ooobobo0ooboOooooooo0o0 #-50000D00D0000D00 10000000
gboborbobobobobooobooooooooooooooooo

24 000000

uobooooboobbooobooboboooobooooooobooooooooooo
uoboooobbodobboobobooobbooboboooboboobboobboobobo
gboboboboboboboboboboobo

graph 000000000000 O0DO00OO0OO000O0DOODO0O0O0O0O0000 graph U
goobooobuooobooobooobooobooobboobboobbooboboo
ooobooobooboboooboobboooboooobooooboooboooobooo
ubooboooooboobooooboboboboobobobboobooobooboboao

graph -T X datafilel --reposition .35 .35 .3 datafile2

00000 datafilel 000000 O0O0O0O0O--reposition’ 000000 datafile2 O
OO0O0DO00b0O0OO0DObOOO--reposition’ OOOOO0OOOOODOOOODOOO
O00000o0O0O000O0O0O000OoOOo0oU0bOoOOOoOoOoOooOoooooooO (0.0,0.0)
00000 (1.0,1.00000000000O00O0OOODOOOOOOOOODOOOOOOOO
0000 030000000000000000000O00O0OOO0OO0O (0.35,0.35) 000
gbobobobgooooboooooobooboboobooboboboooobOoDog
obooooood

ocoooooooooooooooobobooooDbon -wb-wO'=rd-w 000000
goboooboboobooooboobooooogobobooooboboooobooobon

graph -T X datafilel --reposition .35 .35 .3 -w .4 -r .3 datafile2

gboogobooobooboobooooobobooooboboooobobooooobooon
goobooboboobboobbooboo o40b00o0bOOobDbO0ObDbOoObDbO
oboboooboobboooboobboobboobooboobbuooooboooobooo
ugbobooooo3bonooonooon

dodoooobuooooooobbobboooooooooooboboooooob o
0000000000 (D00oCoooO0O0o00oo0oooooOooooOoOOoOoO)DoOooO
vboobobobobooooooooooboboboboobooooobobooboDbo
goboooboobooobooobboobbooboobooobooobbooboo
1300000000000 oboobobobooobobbooooboooooboobooon
ubobooobobooboboooboobbooboboobobooobobooboboobobon
OO0DO000O0DO00O00bO0o0DOo0OO0Og “--plankout’ DOOOOOODOOOOODOO
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UoboO0o0ogoD ‘--plankout 1.0 00O 0O0OO0DOOOOOOODOOOODOOODOOO
‘--blankout 0.0’ U0 00D U0OO0ODODOOOLOO0ODOLOOOOODODODODOODODO
goboooooboooon

gbobooooooooooooooooobboboboboboboboboboboo
0 (‘-n’'0‘-8’0‘-x’0‘-y’ 00)00000000000000O000O0OO0O0OOOO0
0000000000000 DOO00D0OO000grapn 0000000 0ODOO ‘~--reposition’
goboodgbobuobbuooobuooooooobooooooobooobooobooo
ooboobooboobooobobooooooooobooobooboooooooooood
(000D000)0--reposition’ 00O OO0D0O00OO

25 000ooooobn

graph U0 0O O000O0O00O0OO0DOOOO0ODOOO0OODOO0OOLOO0ODbOOODbOOo0ObLbOOn
0000000 (CO000000O000O00O00000OO0)000D00OO00oUOOOoO
ooooooooooboboOooboOoo -1f0-190-1197 0000000000000
ubboobodgbooboboogo

gboboooobooooboouobbobbddblgraph DOOOOO0OOO0OO0OOO
ggboboobobboooobboooooboboooobboooooobooboboooobob
gboboboobobobobooboooooboboboboooooobobobOono
gobooboobboobooboooboobboooboobbooonbo

oooo0 cooooooooooooobooooboobboooboooDbboOooon

#include <stdio.h>
void write_point (float x, float y)
{
furite(&x, sizeof (float), 1, stdout);
fwrite(&y, sizeof (float), 1, stdout);
}
0000000000 000000000oO0o0o00o0oo0ooooOoooon
graph -T ps -I f < binary_datafile > plot.ps
0000000000000 000oob000oo00o0o0oooo0o0oooo0oO0ooooooo
0000000000000 0000O00000O0000O00000O0000O0b000O0on0n
O FLT MAXOOOOOODOOODO DBL.MAXDOOODODOO INTMAXODOOODOOODODO
00000000000000 FLT_MAX OO 3.4 x 10°®0DBL_MAX O 1.8 x 10%°%0 INT_MAX
O22'—10000

oo LoOD OO

gooon
graph -T ps -I f binary_datafile -I a ascii_datafile > plot.ps

0000 binary_datafile 00 ‘" (00000 ) O0ascii_datafile 000 ‘a’ (0O
O0000000)000000

goboboodoooobooodouobooobbooouoboooboonoobbuooouonon
ooopDoobD -1 0000000000 greapp0000O00O00OODOO

graph 0 Ognuplot 000000000 (‘table’ format)J 0000000000000
oooboo -1gbooboboobobooobboobooooobooboooobboooo

0000000000000 0000O0000000D0ODOO0Y (DO0D0ooOooO)ote
(0000000000000 00000)d (gnuplot 0000000000 OOOOO
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000)0¢ (000000000000)04 (000000000000)04% (0000
00000)00000000000000000000000000000

26 greph U O DODOOOOOOOOOO

graph U0 OO0 0O0O0O00OO00OO0O0O0DOOO0OO0DOO0OOO0O0ODOO0O0OO00000n
oooooooooooooooooooboooobooboobooboooooooog =T
ugbboobadbood

Ubobdbd greph 0000000000000 O00OO0OOO0ODOObObOOOOO0DOnOgd
goooogoooooobgobobobobooboboooboobo- 000 yOODOODOD
gooooboobooboooboogobooboboboboobobobUobD “Uboboboo
goooobooobooooooboooboooobooobobooobos-Tx0Dboooogoo
oooooboooOoboooooOobooos-TX00DbOO0O0OO00ODOOobbOOOobo
0000 XWindow OOOO0OOOO0ODOOOOOCOODOODOOOODOODOOOODO

gboboobobobooboooobobouoboobooobobooboboooooooyg
gobooobobuoobbooboboobboobboobooboooboboobooobobod
gboobgbogooooooooboboboboboooboobooboboboboooonoog
gobooboobbooboobo

gbooooooboboogoboboboboboboooobobooboboboooon
gboooboobooobobooboobobobobooooboboobooboobobobon

1. 00000000000 00000 (Section 2.6.1 [Plot Options], page 13 0 0 )0

2. 0000000000000 0OO00O0O0C0DOODOOODOOODOOO0OOO (Section 2.6.2
[Dataset Options], page 20 O O )0

3. 000000 (DODDUUDOOODODOODOOODO)ODOOODODOOOO (Section 2.6.3
[Multiplot Options], page 23 O 0O )0

4. graph 00000000 (-TTOO000O0O0OO0O0COOOOOOOO)O00OOCOOOCOO
(Section 2.6.4 [Raw graph Options], page 24 U 0 )0

5. 00000000000 0000 (‘--help’ O0) (Section 2.6.5 [Info Options], page 24
00)0

26.1 DOODLDOOOOOO0OOOoOoOooo

gbobooooboboobooobobooboooboboobbbobobbooboobo
goboboooboboobobooooooboooboboboboobooboboobobo
0000000000000 (-TP000000000) 000000000000 0OO0O0
O0O000D0O0OO00O0D0DOO0ODO ‘--repositionx y 0O0DOOODOOOOOODODOCOO
goooooo

‘T type’

‘-—output-format type’
(0000000000 "meta") OOOOO type OOOOODOOOODO
||Xl||:| "pngllD ||pnm"|] ||gif||[| "SVg"D llai“':l ’lpSllD "Cgm"D "ﬁgll[l llpCIHD
"hpgl"D "regis" "tek"O "meta" OO0 DO 0O00O0O0OOOOOODOOODODOO
X Window 0000 OPNG O O O portable anymap (PBM/PGM/PPM) O
0000 GIF OOOXML OO0O0O Scalable Vector Graphics O O O Adobe
Mlustrator OO0 Oidraw DO O0O0O PostScript 000000 OOOOOO
OO0O0O0000 WebCGM O0O0Oxfig O0O0OOOOOOOODOOODOO
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Oooooo0o PCLSs DODODODOOOOOCOOOOOOOOOODODDO
0000 (DODo0o0O0oo0 HP-GL/2)ODEC OO0OOOOO ReGIS (remote
graphics instruction set) O 0O OTektronix 00 000000000000
OO0 GNU graphics metafile 00 00O 0O O ‘--display-type’ OO OO0
‘——output-format’ DO O O0O0OODO

‘-—toggle-axis-end x|y’

‘~f size’

gboobooooboboboboobooboobonobooboobooonooon
“Ey 000000 y0OOOOOOODODO (DODODOODOO)ODOOODOOO
ooooobog -Ex 0000 0000 D0OO0O0O0O0OD0O0O0O0O0DOOOD
O000z000000000000000O0DO00ODOOOOOOODODOO (O
O00000oooooo)o

‘——font-size size’

(000000000 0.0525) 0000000000000 O0O0OOOOOODO
U000 size OO0 D0DOO0OD0ODOOO0DOO0ODOOOOODODOOODODOO
ubobooboooboooboood

‘-F font_name’
‘~—font-name font_name’

(0DO0D0O0O0OO0O0O000 "Helvetica"OO OO graph -T pcl O O "Univers"O
graph -T pngl] graph -T pnmlJ graph -T gifll graph -T hpglU graph -T

regis graph -T tekd O 0 graph 0O 0O OO "HersheySerif") OO0 0000
0000000000000 00O000 (bOooo00) Dooo0oBbOoo
font_name 00 000000000O0000O00O0O0O0O ‘--title-font-name’
000o0o0o0oo0O (bo0)oo0o0UooO0oUoOoOoOooooOoOooooO
coooboooooooooooooobooooboboooooobooboboOooooDn
oooooooooooOoOOO-TOOOOOOOOODOOOOOOOODO
0000000000000 00 Section A.1 [Text Fonts|, page 136 0 0 0O
OO00Oplotfont DO OOOOOO0OOOO0OO0OOO0DOOOOCOODOODO
000000000000 0000OOChapter 6 [plotfont], page 51 0 00O

‘~-g grid_style’
‘-—grid-style grid_style’

‘~h height’

(0...40000000000000 2)00 gridstyleD00O0O00O0O0OO0OO
gobgoobb 3sgobuoogoooboobbooboobobn40b0onOon
goooooo

gboboobuooooooobbooon
gboobobobobobobobb
gobooboobbooobooboooobgon
gobooboobbooobooobooooobobooboboobooooboon
gbobooboobboobooboooboboobooobn

Ll A e

‘-~height-of-plot height’

(000000000 06) 000 (DODODUDODODODUDOOODDODDOOOODO
0)000o0oO0oO0oOoOoOoOoOOOOOO0OO0OOOOOOOOOODOOOOOOOOD
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gboob 1000000000000 00000O0DOODbOODOODODO0O00
gboboboboboobobobobobobo loooboboooooooo

g

‘-—toggle-frame-on-top’
goooooooocoOoOoooooooO0oOoooooooOoooooooOooo
gooo0o0oO0oO0poO0O00O0ODOO0OO0O00DU0000D0DO000ODDODDODODODO
Oooooooooopooooo

‘~k length’

‘-—tick-size length’
(000000000 .02) 0000000000000 lengthOOOOOOOODO
01.000000000C000000D0O0OC0ODOODOO0O0O0ODAO length O
g0oo0o0o00oU0UodoooOOo0oUoooOOooUoUUgUoooooDooooo
ooo

‘~K clip_mode’

‘-—clip-mode clip_mode’
(000000000 1) 000000000 cip.mode 00000000000
goooooooooOoOoOOOOOOO00O0O0OOOOOOODOODODODOOO
000 (Oo00o000oOoooOOoO0oOooOoooooooOoO0)O

gbooboboooooobobio200b0ob0bOoddl gnuplot OO OO
gogobooboboobgoobboo obobobboboobooobooboon
gbooobobooooboboobobuooboboobbo 1oboobooooboo
gooooooboooobobooboobooo 2000000000000 O0
gboooooogoooogbgoooobogbobobooobobooooono
goboobooboooobooboo

4_1X|y7

‘-—toggle-log-axis x|y’
gooCoCoOOO0OO0OO0O00O0oooooooooooooooooooogoo
oooooooooo

‘~L top_label’

‘~-—top-label top_label’
(000000000 00)00O00O0OO0OO top-label (COODDOOOOOO)O
0000000000000 0O0D0OD0O000O0O00000D00Ob0O0 (Section A.4
[Text String Format], page 144 0 0 )0 ‘--title-font-size’ JO OO0 OO0
goooooobooobooooooboooo-PO0o0oboOobooobonoo
0000000000000 00DO00000-title-font-name’ 00000
gogoooogooboooboog

‘-N x|y’

‘-—toggle-no-ticks x|y’
000000000000 00D00000000D0-g grid_style’0000 10
203040000000000D00O0O0CO0O0OOOOO

c_Qa

‘-—toggle-rotate-y-label’
yO0OOOO (.Y OUUOOOOOOOODO)00D00Oooooooooooo
go00000oooDOooODOOoODOOOOO0OO0OO0OO0 yOOOOOoOooooODoDOOOOD
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‘-r right’

0000 (00 XWindow OOOOOOO0OOOOOOO)0000O00O0OOO
gboooooooooo “-TX 00000 ‘- bobobuobooooooo
goog

‘-—right-shift right’

(_R le?

(0DOO00O0O0O0O0D0 02)00000O0O0OOOODODODODODOOOODOOO right
00000 (oo0o0ooo000U0UOO0OO)000DU0DOOoDLOOO0OO
gboogboboboboboobooobuoobobooboobbobonbD osbd
gboooboboooboobobooobobobooobobboboooobobn
goog

‘-—toggle-round-to-next-tick x|y’

‘g’

googbobooobobooooboooogobobooobooboooobobo
obooboboboboobobobobobooo

ocoooooooo-x 000 -y ODOOOOOOOODOOODOOOOOO
gboboooooboboooooobobobobobo@moooboboon
oboooboooooon

‘~—save-screen’

‘g

Uboboboboboboobobobobbgraph 0O 0O00DOOOODOODO
ubboobooboobooboboobooooo

00000000 graph -T tek 000 graph 0000000000 OTektronix
000000000000000000000000000000000000
OD00O000Ograph-Ttek-s 00000000000000000000O
000000000000

‘-—toggle-transpose-axes’

t_u up7

gboooboboboooogoboboooobooooobobooboooobooDo
00o0o0o0oo0o0ooooooooooo0ooooooooO (y,z) 00
oboobobobx’0 X 0bobobzs00000 yOODOODOOOOO
ooooooooooooooooD -1ebO00000obDOoOo0obboboOooon
gbbooobodoboobboobuoobbooboobbooobooboo

‘-—upward-shift up’

‘~w width’

(000000000 02)00000000LODOO0UOO0OODOOOOO upO
0000 (0000000000 000000)0000O00Doooooouoo
gobobooooobobobobooooooboooboboooobboo 05000
gboboboobuooboboboobobobuoobuoboobooboboobdg
oon

‘-—width-of-plot width’

(000000000 060000000 OOODOOOOODOOOOODOD
0O widthOOOOO (DOOOOO0O0O0OOOOOOOODO)0OD0OO0O0O0O0OOOO
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gboooooob io0oboooooobobooooboboooooboDbo
gooboboobooobboooob 10b0obobobobob

‘-x [lower_limit [upper_limit [spacing]l]’

‘-—x-limits [lower_limit [upper_limit [spacingll]’
(00) lower_limit 0 upper_limit 0  D0O0000Ospacing 00000000
0000000000000 (DoOoboOUbDOOOoO0OoOoO)oooooOoo
o000o0ooooooOooooooo0oooon0O < (oooooo0)ooo
000000000 0DO0O00D0O0O000D0O0O0O000DODOO0graph0don
00000000000 00D0O00D0000000Ilower_limit O upper_limit O
oooboooooooooon

oooogoobobobobobooobobooobonD R 00O0DODOO
gbobooobooboboobobbobbooboooobooobobobon
gboboobooobbooobooobbooobooobbooboobooboooog

‘-X x_label’

‘--x-label x_label’
(DOOOOO0O0OD0O0OD)20000000O0O0DOO xlabel OOOODOODO
000000000000 0000000 (Section A4 [Text String Format],
page 144 00)0-F 0 ‘-~ 000000000000 OOOOOOOOOO

‘-y [lower_limit [upper_limit [spacing]ll]’

‘——y-limits [lower_limit [upper_limit [spacing]]l]’
(00)2z0 OO0 (0DO0)O0O0OOO lower-limit O upper_limit 0 y 0000
OO0spacing O00000000O0DO0OO0OOO0OOOOODOO(COOOOOOO
O000000)0graph 000000000 O0OOOOOODOOOOOOOO
000 lower_limit O upper_limit 00000000 0OOODOOOOO

ooboooooooboboobooooboooobobD Ry ODODOOO
gooboobooboboobobbobbobooooboobobbon
goboobooboooboobbooboobbooboobobooobg

‘-Y y_label’

‘-—y-label y_label’
(DOODOO0O0O0O0O0O0OD)yDODOOOOOUUOOOO ylabelDODDODODOODO
000000000000 0000000 (Section A4 [Text String Format],
page 144 00)OOOOO 90 0000000000000 OOOOOOD-Q
0000000000000 000000000 (00 XWindow DOO0O0O
0o000o0ooo0UooooU0oU0oooOoUoOooooUooooD -TXY 00000
000 - 0000000000000 0oUO)D-FO -PO00000DO0ODO
OooooOooooooooo

‘~--bg-color name’
(0000000000 "white") D000 name 000000000 graph -T XO
graph -T pnglgraph -T pnmlgraph -T gifllgraph -T cgmUgraph -T regis[]
graph -Tmeta U0 00000000000 00000O0O00O0O0O0O0O0O0O00O0O
00000000000000000000000 Appendix B [Color Names],
page 158 U0 OO0OOO0O0OOO0OOO BG_COLOR OO OOOOOOOOOODOOO

‘““Tpng’ U ‘“-Tgif’ OO0 0O0O0O00O0O0O0OO0ODODOOOOOOODOOOOO
TRANSPARENT_COLOR DO DO OOOODOOODOOOODO PNGOOOOOOD
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GIF O0OU0OO0OO0O0O0O00O0ODOOSection 2.7 [graph Environment], page 25 O
O0-Tsvg’' 0 ‘“Tecgn’ DODOUODOOODODOOODOODOODODODOOO
O "none" DOO0O0O0OO0O0OOU0OOOOOOOOOOOOOOOO

‘--bitmap-size bitmap_size’
(0D00D0O0OO0OOooOo v57oxs70") 00 0000000000000 OO0O0OO
O bitmap_size 100000000 graph -T XOgraph -T pngl graph -T pnm[]
graph -Tgif OUO00O0O0O0O0OOO0OO0OOOOOOODOOODOOODOOODOO
0000000000 000DO0000D0O0O BITMAPSIZEDOODOODODO
ooo

graph -TX 00000000 DOO0ODOOOOOO0OOOODOODOODOODOD
X Window 0OU0O0O0OO0DO0OO0OO0DOODOOODOODOODOODOOD
OD0O0D0D0D000gnogn bitmap-size 0 "570x570+0+0" OO0 OO OO OO0
gobooboooboooboooon

goooooOooOoOoO00OO0O0oOoOoOoUoOoOoUoooooopooDboooOo
goo0o0o0O0O0O0O0O0000O0O00U0000DDO0O0OO0ODDODODDDOODDOO
O0D0O0ODO0OD0OOOOOHershey DOOOOODOOODO "HersheySerif* O
00ooodoooopoooooOooooooooooo

OO000oO0o0o0O0O00000000oo00oo0d --pitmap-size’ 0O0OOO0O
BITMAPSIZE DU D OO0O00ODOODO0 XODOOUOODO Xplot.geometry OO OO
oobooooboooooooobooobooooonon

‘~—emulate-color option’

(DODDODODDOOOOO "no") option O "yes" 00O 0OODOOOODOOODODO
Oo000oO0bOoO00oDO0oOobooO0oobbOU0OU0DO‘graph -Tpecl’ 0 PCLH O
cooooooooobobooboboboboboOobooobobobobobOoo
O000(@O0 LaserJet 000000000 PCL5O000O0OOOOOODODOO
0000000000000 000O0OHP-GL/20 7O00000O0O0OOOOO
00000000 (boooO0U00)ODoDoDoOoOOOUOUODUOOoDOoO)oDoooo
EMULATE_COLOR O "yes" DO DO DOOO0OOOODOOOOO

‘~—frame-color name’
(0O0OODO0O0OoDooOoDO "plack") OOOODODODOOOOOODOOOODOO
(00000)00000000 name O0D0O0OOOOODOOOOOOODODOO
0000000000000 0D0DDOOOO0000000000d Appendix B
[Color Names], page 158 0 000000

‘——frame-line-width frame_line_width’

(000000000 —-1.0)0000000000000 frame_line_width OO
godoo0ooooboboo0o0oooooOoooobooooooooooooo
O00OD00O1livplot JO00ODOODOODOODODOODOOOOOOOOODOODOODO
000000000000 1/80000¢TX0‘-T png’0 ‘~T pnm’0 -T gif O
000 o000000O000O0O0OOODOOOOO0OOOOODOOOOOOOOO
O0D000O000C0DOO00O0D0DO0OD0O0DO0 idraw O xfig0O OO0
Oo0o0ooooooooa

graph -T tek J U0 graph -Tregis UDUOOO0000O00OO00OO0O0O0OODO
U0O0O0Ograph -Thpgl OO DO OOO HPGL_VERSION DO 20000000000
000000000 oo00o0O 20000000)0
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‘--max-line-length max_line_length’
(000000000 s00)J000D0000O0DOO0DODOOOOOOO0OOO0OO
O0000D0OO0O00DOO0O0D000O0 max-linelength OOO00O0OO0OOO0ODO
goooooo0oOo0oOoUoUoooooOOo0oOoUOoUOooUUoBboOooo
gooooooooOoOopoOoooOoUoObOoOoOo-gOooOoOoOOOODODODOOD
O00000ooooooooo

00000000000000000 (00 PostSeript 00000 HP-GL O
000)000000O0000000oOOoO0o00DOoOOoOooooOOoOoOoDO
U000 MAX_LINE_LENGTHO OO OOODOUOgraph -T tek U0 O graph 00O
ctobooooooobobooobooooobooooboooooobooooboooDn
oooodo

‘--page-size pagesize’

(D0O0OO0OO00O0O000 "etter") DO0O0O0O0OOOOOOOOOOODOODODODO
UO0oodgdbon graph -T svgl graph -T aill graph -T psU graph -T cgm[J
graph -T fighgraph -T pcllgraph -T hpgl OO0 OO0 00O O"letter" OO
00000000 85inx 11lin O000O0O"a0"..."a4" O ISOODOOOOODO
o0 "av..."e" O ANSIOOOOOODOOOO ("letter™ O "a"O "tabloid" O
"b* OODOO0O0O)O"legal"O "ledger"O"b5" 00 OO0OO0OO0DOOOOOOOO
U00 PAGESIZE OO DOOOOOODOO

graph -T aill graph -T psU graph -T pcllgraph -T fig OO OO OOOOO
000000 (D00 viewport’)) 00000000 DO0OOOOOOOOOOODO
O00D00O000DO0O0O0O0ODgraph -Thpgl 0OOO0OO0DOOODODOOODODO
0000000000000 0000000D00 pagesize O "letter,xsize=4in"
0 "ad,xsize=10cm,ysize=16cm" OO0 00000000000 O00O00O0O00O0O
000000000 (Doo0o0oooooo)o

gboooobodbbooobobobogbobobbooboobobbouobobogbo
pagesize [0 "letter,yoffset=1.2in" 0 "a4 xoffset=—5mm,yoffset=2.0cm" O 0 O
0000ooOpoo0OoOoO0O000bOoODOO000ooOoODO0o00o0DODOoOO00o0ooD
0000000000 0000O0O000bDO0o00oo0nD0o0boObOOgn pagesize
O "letter,xorigin=2in,yorigin=3in" O "a4,xorigin=0.5cm,yorigin=0.5cm" O O
obobobooboooouoouoouoooooboobooooooo

graph -T svg 0 graph -T cgm [0 O "xoffset" 0 "yoffset" 0 "xorigin" 0 "yorigin"
doooooooooboooooooooooooooooooooooooo
oo oooooobbouooooobobouooooonoonon "xsize" U
"ysize" 0000000000000 OOOO Appendix C [Page and Viewport
Sizes|, page 159 0000000

‘-—pen-colors colors’
(0000000000 "l=red:2=green:3=blue:4=magenta:5=cyan") 0 000
0000000000 colors 00000000 0ODOO0OOOODOOODOOOO
oooooooooooooooooooooooooooooooooooo
0000000000000 00000000O0O00D00 Appendix B [Color
Names], page 158 0000000
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‘-—rotation angle’
(000000000 0)00000000D00UDO angleDOOOOOOODO
00000000000 0DOO0O0bOOOO0O0O0 roTATIONOODOOOOOD
goooooooooooo

oo obo0 soopoboboboboooooooboobooooooooboooboon
000 (D0o0o0oO0ooOo0O0)00000OO0OOODOO0O0OO0DO0DODUODOOOODOD
ubboobodgbood

‘-—title-font-name font_name’

(0000000000 "Helvetica"OO OO graph -T pcl O O "Univers"
graph -T pngl graph -T pnmll graph -T gif[] graph -T hpgll] graph -T
regis graph -T tek 0 0 O O "HersheySerif") 00000000000
00000000 fonttname 0000000000000 0O00O0O0O0O
gooooobooooboboouoo- Ubhobobooboboboo
‘-—title-font-name’ JO OO OO O0OOOOO0ODODODOOOODOODDODOO
oooooooobO0oOooobOoOobOoOooOobOooooDobD-Troooo
000000000000 DO000o0oDOoOoDoOoOooDOOd Section Al
[Text Fonts|, page 136 D0 0000 Oplotfont 00D DO0OOODOOOOO
0000000000000 00000D000D0O00D0O00DOO0OCChapter 6
[plotfont], page 51 O OO

‘-—title-font-size size’
(booooOooOoo o007 -’0000000000O0O0ODOOODODODODOD
0000000 size DO0OD0OO0O0O0OD0OO0OO0OO0OOOODODOOOODOOOOOOOO
OoooOoOoOobooooooooo

2,62 0D0O0OODOOOOOOOO

gboooobobboboobooboobobooooobobobobobonoobobon
gboobooooobooobooobobobobboobobboobooouooobooooboooboooon
goboooboooboooobuoobboobobooboboobobuoobooboooobooo
gboboboboboboboboboboboboboboboboobo

gobogbooobboobooobboobuooboboobbooboobbon

‘~I data-format’
‘-—input-format data-format’
000000ooooooooo0oO0OoUoooooooooOogo

‘a’ gbobooboobbooboobb0 yO00O0O0o0ooOoan
gbobgoooobobobooboobobobooobobono
U0 y000000D0O00DOO0DOODOOOOOODOODOO0
0000000000 o00o0o0o0O0 (CoooOoooooooDo
0000000D0O00O0)00o0ooO0o0U0OoDOUOooOOoUOOoDoOD
ubboobooboobboobooboo

‘e’ 0000000000000 0O000o0Y0000uouo(x,y)
gobooDDboooobobobogbzbDyOerror DODDOOOOO0ODODO
gbobooboobboobooboobooooo

‘g’ gnuplot 0000000000000 O0OOO (‘table’ format)™
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‘£’ gboboboboboooooooooouoodb20 yOODOO
gobboobbooobooobbooobooobooooo
000000000000000000000000 FLT_MAX (O
go00O0Q0O00O0O0OO0OOOO00OL0)0DUDODODUODODODOoOoOoO
0000000000D000000000 34x10® 0000

‘d’ gbobobooboooooooooooouoodbe0 yO4ooO
goboobooobbooobooobbooobooobooooo
000000000000000000000000 DBL_MAX (O
g0o0000C0O00O0O0O0O0OOO0O0OL0)UUDUDOoUooDOooOooo
0000000000000000000 1.8x103® 0000

‘i’ ubboobuoobboobodgboobb20 yOODOOOO
gbobgoooboobobooooboboboooboobonbo
000000000000 INTMAX (ODDOOOOOOO0OOO)OO0O
00000000000000000000000O00 23-10
ugoo

‘~a [step_size [lower_limit]]’

‘~—auto-abscissa [step_size [lower_limit]]’
(00ODoOO0o0ooO0O 10000 00)00 (x0D)00O0OOU0DODOOOODOO
00000 (‘2’0‘%’'0‘f’0904’) 0000000000000 0000000
O00000000000000 (x0)0000000O0ODOODOOOOOODO
(yO0)OODOOOOOUOOOODO2zO00D0D0DODO stepsize 00z 000000
O lower_limit 00 0000000000000 O0ODOOCOOOOOOOOO
0000o0Do00ob0b0ob0b0-a0000D00O0DOO0ODOOODOODOOODOO
step_size O lower_limit 00 O0O00O0OOOO0OO

‘—B’

‘-—toggle-auto-bump’
00000 (000 -mOOO0OOOOOOODO)00O0OOOOOODOOOOO0
go0000O0O0O0O0O0000O000U0000DOOOODDODDODDDODDODODOO
ooooooooooo

00000000 oooooooooooooooo
000000000000000000000000 (D0D000 symbol typeDOOOODO
00 symbol fontd O O linemoded 0O O 0O O line thicknessO OO OO0 OO0 fill fractiond
O000/00 color/monochrome) DO 00000

‘-m line_mode’

‘~—line-mode line_mode’
(000000000 1) 00000000000 ooooooooooooD (o
0)0 lineemode 00000000 000000000 OOOOOOODOOOO
0000000000000 00000000000 Iineemode DOOODODOO
doooooooon

1. 00
2. 00
3. 0000
4. 00000



Chapter 2: graph OO OO 22

5. oooo

000000000 (5000 linemode 010)00000000000000
000000000000000000 00000000000000000
0 (-000000000000)00100500000000000000
000

0000

0,00

0,00

00,00 (0oOo0)

00,00 (000)

00 600 10000000000000000000000001100 150
00000001600 200000000002100 250000000000
0000000000000000000 250000000000000000

0000000000o00oOo0oU0o0oU0oo0oooOoUoo0ooooo (o
O00000000)000ooooo

AN

‘~S [symbol_number [symbol_sizell’

‘~—symbol [symbol_number [symbol_size]]’
(000000000000 o0 0.03) D0000OO0O0O0OOOOsymbol_number
00000000O0symbolsize 000000000000 OODDOOCOOOOOO
gooOoOoOOOOOO0O0OO0O0OOO0O0O0O0OU0O0DODODODUUOUUODDODDDODDOO
oooooooooooooOoO0OoooopoooooOoOooooooDoooD

‘-’ 000000000booooooboooooooboooooooooobooog
O0000000O00oo0oUoooo (Do)o

000000000000 0000000 (D0 00000 UDOOO0OOoOO

oooo)o

1. O()

2. 00000 (+)
3. JO0oooo (x)
4. 0O (o)

5. 000 (x)

0000310000000 1ivplot000000O0O0DO0OO0OO0OOSection A.5
[Marker Symbols], page 155 000320000000 0symbol 0000000
O00000000000000000 ‘--symbol-font-name’ 00000000
o00 (00)o

‘W line_width’

‘~—line-width line_width’
(000000000 —-1.0)000000000000O0O0O0D00UOOOO
O lIinewidth 0000000000000 OOOOOOOOOOOOOOOO
000000000 000000Olibplot 00000000 DOODODOOOODO
000000000o0oU0o0o0oo0oooO 1/80000TX0-T png'0 ~T
pun’'0-Tgif 00 00000000 0O0O00OD0OO0OO0OOOODOOODOOOODO
0000000000000 00b0DOO00O0Didaraw O xfigO0O0 0000
oooooooooooooo
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graph -T tek 000 graph -Tregis 0000000000000 OOOO
OOgraph -Thpgl 0000000 HPGL_VERSION 0 2 0000000000
00000 (0000000 2)0000000000000000000

‘-q fill_fraction’
‘——fill-fraction fill_fraction’

4_c7

(000000000 —-10)000000O000O0DO0OO0OOO0DDOODOOOOUD
O0000000000000oODoOO0O00ooboboDoOoOOogyg fill-fraction
000000 fillfraction=1.0 000000000000 (COODOOOOOO
00)0 fill_fraction=0.0 000000000000 0OOOOO fill_fraction OO
gbobobobobobobobobobobobob

0000000000000 0O0000DODOUOoOooOoOOOn (even-odd fill
rule) 00 0000000000000 O0C0O0OOO0O0OOODOOOOPostScript
Language Reference Manual 00000000000

‘- 000000 graph -Ttek OO OOOODOODO graph -Thpgl 0O 0O
000 HPGL_VERSION 0 200000000000 0O0OO0O (oOooooo
2)0o00o0oooooo

‘-—toggle-use-color’

gbooobooobobooobooboooobobooooobooboobooboDbo
gbobooobooboboobooobobooobobobLUD -wobhoooo
gooooo

‘~-—symbol-font-name symbol_font_name’

(0000000000 "ZapfDingbats"O O OO ‘-T png’0 ‘-T pnm’0 ‘-T gif’0
‘~T pcl’0‘~T hpgl’0‘-T regis’0-T tek 0 O "HersheySerif") 32000000
000000000000 D00D0O000000 symbol_font_name 000000
gobbtbooooobobtboooobbtbooobbooooobooouoobo
goo0obooOoobOoooboooOOoboooooooobon ~-rooooo
000000000 00o0oD0obOobuoboboOgnDg “-Tpel’d “-Thpgl’ OO0
000 Wingdings 000000000000 OOCOOOOOOCOOOOOO
O00000000000D0000 Section A.1 [Text Fonts], page 136 0 OO
UO0UOUOplotfont U OODODOOOOOOOOOOOOODODOOOOOOOO
O00000000000000000Chapter 6 [plotfont], page 51 00O

263 00DO0O0OOOOOOOO

0000000000000000 (COoODOO0O00D0DU0DU0DUOOOODOOOOOoOoOon)
gbooboboobbobodbobooboboboooboboobobooobaon
Oo0obDOo0o0ooboo0oooboOOobDDs--reposition’ OO OOODOOOOODOOOO

goo

‘--reposition x y size’

(0OoDoOooO0OO0oO ooo0o0OO1.0)D0DOO0DODOODODLOOOLOOOOODOOOO
00000 size 00000000000 (x,y) D0000O00O0ODOOOOOO
0000000000oo0oU0ooooooUoooOo (o,0)000oooO(,)
gbooobobooboobobooboobobobobboboobobo
oooooooooonD YO ‘-wdbobobooogoogoooooo =
O-wOOOOO0ODOO0OD0DO--reposition’ OOO0DOOOOODOOODOO
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gbooobooooboboooobooobooboboooboobobboboon
goobobobobobobobuoboboboboo

‘~-blankout blankout_fraction’
(0OO0DO00000 13 0Doo000OL0bLOUUUODOoDObODOObOUODODDOOD
00000O000Ooooooo0ooo0o0000n0DO blankout_fraction=1.0 00
0000000000000 0000000000000000000 0 blank-
out_fraction=1.3 00 0000000000000 0O 30% 000000000
0000000Oooo00ooobooooobooOoolo0ooobooooo

graph -Ttek U0 UOO0OUODOOO0OO0DOODOOgraph -T hpgl OO0 OO0 HPGL_
VERSION 0 HPGL_OPAQUE_MODE DO O OOOO (DOOO "2" O "yes") OO
coooooboobobooooooon

264 graph UUUOUOOOOOOOOO

000000000 grapph 0000000 DCOOODOOOOO-TDOOOODOOODOO
O000oO0DbOo0ooO0ooDbo0o0oboUbDOoODDO graph O graphics metafile O 0 0O O
oobooobobO plot DOOOO0OO0DDOOODODODOOOODLOOOODOOODDOO
0000000000000000000000000D00O0DO000000D (OO0
O000000)00000ooo

t_Ov
‘-—portable-output’
GNU metafile 0000000000 (DOD0OO0OO0)O000O00OOOO0OOOO
(0000000000 00000)00000000000 META_PORTABLE O
"ves" OO0 OO00O0OODOOCOOOOO

265 0J00O0O0O0OO0O0OODOOO
ubooboobobooboobbooboobooobobooobooo
‘--help’ [O0OO0O0ODOOOOCOOODOOOOOODOOOOOODOODOOOODOO

‘--help-fonts’
gobooobobbooobboobooobooboooobooobooobDoobDooDo
‘-rO00000000000CCCO0ODODDDOOO0O0O0bOgraph -T XOgraph -T
svglgraph -T aillgraph -T psOgraph -T cgmUOgraph -T fig 0 O PostScript
Udgd 3s000000000000graph -T svglgraph -T aillgraph -T pcll
graph -Thpgl 00 45000 PCL50000000000OQOgraph -T pcl O
graph -Thpgl U0 OO ODO0ODOODOODOOOOOOODOODOODODODOODO
dooooobobbobbbdddd graph -T pngll graph -T pnm[] graph -T
gifOgraph -T regisOgraph -Ttek 00 22000 Hershey OO 0OOOOODO
Ub00000graph 0000000000 ODOOOOOOODOODOODOO
U00000graph JO0O0O plot UOO0O0OO0O0O0O0OO0O0OOplotfont OO
gboooooobobobooooobobobooooooooboobobobo
000000 Chapter 6 [plotfont], page 51 00O

‘~-list-fonts’
‘—~help-fonts’ 00 000000000000 OO0OOOOOOOOOODOODO
0000000000000 0o0oOoo0o00oo-ro0oobooooooooo
000000000000 O000bOoOo0o000o0ooo0ooooooOoooog
oooon
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‘——version’
graph 000 GNU plotting utilities 000000000000 OOOODOOO
O0ooooooon

2.7 graph U0 OO0

graph 00000000000 ODOO00OCOOO0O0OOOODOOOQOODOBITMAPSIZED
PAGESIZE[IBG_COLOR EMULATE_COLOROMAX_LINE_LENGTHOROTATION DO OO ODOOOO
O00O0D0ODODODOOOO0O00000000CCOOO0ODODDOOO00000 ‘--bitmap-size’d
‘--page-size’ ‘--bg-color’[ ‘-~emulate-color’ ‘--max-line-length’[] ‘~-rotation’
goooooooopoooooOoOooooooooooooooooooooogooo

graph -TX U0 X Window OO OO000O0O00D0O0O0OO0O0OOO0OOOO0OOODOOO
OO0000O0O0O0D0 pISPLAY JOODOODOODOOOODOOOOOODODODOODOOO
ooooooooooo

PNGODOOOD GIFOODOOODO graph -Tpng OO graph -Tgif O O0O0OD0O0O
0000000000000 00OOINTERLACE O "yves" 0D OOOOOOODODODOOOO
0000000000 OTRANSPARENT_COLOR OO OO DOOODODOOOOOOOOODOODOO
0000000000000 0OPNGO GIFOOODODOOOOODODDODOODODODOODOOO
O00000000000000 Appendix B [Color Names|, page 158 0000000

graph -T pnm 0 0 Portable Anymap (PBM/PGM/PPM) 0000000000000
0 PNM_PORTABLE O "yes" 0000 OO0 PBMOPGMOPPM 0OODOO0O0O (00O
000000000)00000000000000000000 (00000000)00
0000

OooooooobooOobOoonDoOon0o WebCGM ODOOODOOODOODDO CGM OO
000000 graph -TegmnUOOO0OO0O0O0O00OD0OO0DOOOOOOOOOOODOODOO
ooooo cGMOO0ODOO0OOOOOO0OO 3000O000DOoO0ooogoooooboooOoo
oooooo cGMOOO0OOOOOObOOOoOobocecGMODOOOOD 1OoDOOOODOO
00000 CGM_MAX_VERSION O "1"Om"2O"3"0O"4" 00000000 ODOOOODOODO
OO0 cGMOO00O00000OO0OOO000oOD (4"000000)000 CGM_ENCODING O
cGMUOO0O00O0O0UO0OO0O00UDO0OU0OOOUOoOoOoOoOrcleartext" (00OOOOOO
O00)0 "binary" OO0 O0D0O00 ("binary" 0O0O0O0O0)OWebCGM OOODOOOOO
gboboooooboooon

graph -Tpcl UDOUO0OOOOOO0OOOOOOOOOOOOODOOODOOOOOOOO0
PCL5O00000000O0DOODODOD PCL_ASSIGN_COLORS OO OODOOOOOOOPCLS
goboooboobboobboobboobboooboooboooboobboon
ugoooooboobobooobogooboooboooooooboooobooooooo
gbod"no" 00ooboobOooboooboobobobobobooboobooobooooboo
000000 (CO000OoO00)00O0U0oOoOO0oUUooOoOOoOoOOO PCLSOOOOOO
000000000000 0000Uoo0O0 o 000000 DODOOODOO (DUDOO
000)0oo0o0o0o0oooo

graph -Thpgl U0 HP-GL (00000000000 ODOOOODOOOOOOOODO)DO
ugbbuooobuogbbooobuoobobooobooooooobboooboooobooo
00 HPGL_VERSION D OO OO0 "1"O"15" 02" 00000000000 (20000
OO)O 1" 0000 HP-GLO"1.5" 0 HP7550A 0 0000000000000 HP758x0
HP7595A0 HP7596A 000000000000 ODOOOOOODO (HP-GL OOOOOO
HP-GL/2 00 O00O0O0O0OO0)O"2"0000 HP-GL/20000000000000O0OOO
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googoobobbo "1"ogb «\1s"0ooobooobooooboobooooobooobooobobon
00oo0o0oo0o0oo0oUoOo0ooOo0ooDO0 (-wOOOoOoOooD)booooooo
OO0 "1"000000000000o000o0o0oo00O0o0000Doo0oOgO (=g oooo
0000000000O0O0O000U00oOooOOOOoOooOoOooOD)D

graph -Thpgl 0000000000000 HPGL_ROTATE 00000 "yes" 00000
0000000 90000000000000--rotation00000000000000
000000000000000000000000000000000000000000
OO0O0OOHPGL_ROTATE 000D ODO0O00O0O0O00O0 0" O "yes" 0000 O 00 "90"0
"180"00 00 "270" OO0 O O "no" O "yes" O "0" 0 "90" 000000000 DMO 180"
0 »270" 0 HPGL_VERSION O "2" 000 (000O00000O000)000000000

O000000000000000000000000DOORPGL_VERSIONO "2" (0 OO
00)00000 HPGL_OPAQUE_MODE O "yes" 00 OUDOUOOUODOOOOOODO "no"OOO
0000000000000 0O0000O000OO0O0O (oD oOOoOoOOOoOOn)
0000000000 000O0 HP-GL/2000000000000000O HP-GL/2000
0000000000 0000000000000 00O0O0OOODOOODOOOO HP-GL/2
oobooooboooooooooboooooooDo

O000U0O0DOgraph-Thpgl UDODOOO0ODOOOODOOOODOOOODOO
0000000000 DOO0O0OO0OO0ODOO0OOO0ODOHEPGLLPENS OOODODDOOOO
O OHPGL_VERSION O "1" ODOOO HPGL_PENS OO OOOODOOO"1=black" O
OO0 OHPGL_VERSION O "1.5" OO0 "2"0 000 OHPGL_PENS OO ODOODOOO
"1=black:2=red:3=green:4=yellow:5=blue:6=magenta:7=cyan" U O O0O0O0O0O0O0O0O
OO00000DOO0O0ORPGL_PENS DO ODOOODODO 1...310000000000000DO
0000000000000 000000 Appendix B [Color Names], page 158 00 00O
g0o0l1o0oo00ooodooooOoboo0obo0oboOoOoDo2...310000000O
oobooooooooDo

HPGL_VERSION 0 "2" 00 OO graph -T hpgl 0 0 HPGL_ASSIGN_COLORS 00O DO OO
O0000 "yes" 0000000000 Ograph -T hpgl 000000000 HPGL_PENS [
00000000001...310000000000000000000000000LaserJet
00000 DesignJet 000000 HP-GL/2 000000000000 0000D0O0OO
D00D000000000 "no"ODOODODO HP-GL/2000000000000000

graph -T tek OO Tektronix OO0 00000000 OODOOOOOOO TERMOOOO
O0000 TERM O "xterm"[ "nxterms"O "kterm" OO0 0000000000 DOOgraph O
Ub00obO0bOobogoooboO XWindow DOOOO0OO VII00ODOODODODOO xtermd
nxtermUkterm OO0 O O000000D000000graph -Ttek OO0 DOO0OO0O0OO0O0O0OO0O0O
xterm 00000000 O0D0OOD Tektronix OO0O0D0OO0ODOOOOOCOOOOODOO
goboobooooboboooobooooobbooboobooboboooDb vrioogoobog
OoooDoOoooDoob00obo0oooDbOo0o0oO0DTektronix DOOOOODOO
ooooooooog

TERM O "kermit" "ansi.sys"0 "nansi.sys" OO0 000000 OMS-DOS OO0 kermit O
O vrioogooooooooooooooobob0O0O0Ograph -Ttek UOODOOOODO
oooovTioooOoOoDOOOD Tektronix 00000000 OOO0ODOOODOOOOO
O000000000ooDD Tektronix UOO0D0O0OOkermit OO0OO0O0O0OO0OO0ODOO
O000000000000000 (anmsi.sysd 16000000000) 00000000
goooooog vriooogooboooobooooobobooobooobooboooo
0000 ‘ALT’ -~ 00000000VTI00 0000 Tektronix 0O0O0O0O0O0O0OCOOO
ooood
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3 plot OO

3.1 plot OO OOOOO

GNUOOOODODOODOO plot O0OGNU graphics metafile 000000000 O00O0O0OO
goooboooobooobobobooOooo0oobOobOobooDooboobOobooOooo
goooboogooobogbobooboboo “~.Todbobboboobogooobonxtg
"png" O "pnm" O "gif"O "svg" O "ai"Od "ps" O "cgm" O "fig" O "pcl"0 "hpgl" O "regis" 0 "tek" O
"meta" D0 "meta" OO0 DO OODOOOOO
metafile 00 000000000000 0ODOODO0OOO0O0OOOOOODOOOOOOODO
goobobooboboboooboobooobobobobooDOooUoobobOobOobDOooboog
O (Appendix D [Metafiles], page 161 0O 0 )0 graph[ pic2plot[ tek2plotl plotfont O
000000 -T000000D0000D0O00000000D00O metafile 00000000
libplot 0O OOO0DOO metafile 000000000000 O00OO metafile 000000
000000000000 D0U0graph 000000 0ODOODOODOOODOODOOODOODOO
plot 00000 metafile 00 000000000000 DOO0ODOOO0OOOOOOOO
0000000000000 000000DO0D0D0D000bOO0bO0oDODoOobOOoDOonDg
oooooo
000obO0b00obOobD 0y 0OOD0OOD0OODOODOODOOOOOOOOODOOOgraph O
gboboboboboob
graph < datafile > test.meta
000000000 test.meta’ 00000 metafile 00000000000 ODOOODO
000Db000b0ob00obOob0obO0ob0oU00OO metafileDOOODOODOODOODOO
echo 0 01 120 | spline | graph > test.meta
000000000 XWindow OOO0OODOODOODOODODOODODOODO
plot -T X test.meta
ooo
plot -T X < test.meta

Ooo0oOoooooOo0o0ooO0oOo0oDOoOo00DOOoO0DOn PostScripp DO OOO0OOO
gbooooo

plot -T ps < test.meta | lpr
OO0o00o000O00DO0O00D iaraw DO OOOOOODOODOOOODOO

plot -T ps < test.meta > test.ps
idraw test.ps

PNGOOODOOOODOOODOOOOOO
plot -T png < test.meta > test.png

“portable anymap” 0 O (PBMOPGMUOPPM UO0OO00OO0O0OO0O0OOOOO)00O0OO
goboobooooobod

plot -T pnm < test.meta > test.pnm
OO0 GIFOOOOOOO0OOODODOOCODOOOOOO
plot -T gif < test.meta > test.gif

OO00OQ0O000O0oO0oDoOOon svGOoOo WebCGMOOOOODOOODOOOOOODO
gbobodgboobboobooobbooobuooboobbooboobboobooboo
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plot -T svg < test.meta > test.svg
plot -T cgm < test.meta > test.cgm

U000 Ilustrator OO0 OO0 0000000 OO0OOOODOOOOOOODOODO
plot -T ai < test.meta > test.ai

uboobooboobodoD xigh0db0o0booobodi=xfigdOOooooooo
gooooo

plot -T fig < test.meta > test.fig
xfig test.fig

plot -T pcllplot -T hpglllplot -T regislUplot -T tek U UL UUDOOOOOOONODO

plot U0 OO0 OO0OO0DO0DOODO0O0ODO0DO0O0OO0O0ODOODOUOPAGESIZE OO
U0O0OUOplot -T svglplot -T aillplot -T psUplot -T cgmUplot -T figllplot -T pclll
plot -Thpgl UU0UOO00DODODO0O0O0ODODOOOO BITMAPSIZE U plot -T XUplot -T pnglJ
plot -TpnmUplot -T gif U D OUO0ODODOOO0ONO DISPLAY DD OOO plot -TX OO
TERMUODOOODO plot -Ttek DOUODOOODODOOOOOODOpPlot -T pcl O plot -T hpgl
O0000000000000000000000000000 Section 3.3 [plot Environment],
page 33 0000000

3.2 plot UUOOUOLOOOOOOOOOO

GNUOOOOOODODOD plot OOGNU graphics metafile 00 000000000000
000000000000 00O000D00000000 -T"d000000GNU metafile O
00 GNU graphU pic2plotd tek2plot plotfont DO O OO O OO GNU libplot OO
0000000000000 00D00O0b0o0DoOO0bOGNUmetafile DOOOODOOODOODO
000 Appendix D [Metafiles], page 161 0000000

gbogboobobobobbobobobbobbobooobooboobuooobogad
ooooooooooobboooobooboooobooooDbbOoooDbOo~=oUobboooDo
gooboboboooooboboooooobobobos-TX 0000 bOOobOoDbo
oboobobooos-TX 00000b00bd XWindowsUDODUOOOOOOOOoOoOoOO
gobodgbooboboooooboo

gboooboobooboobooobobobooboobooboboboobooon
goboodoboooobodabooo

1. 0o0obOoooooboboooooaboo
2. plot 000000 (-TO0O000OO0OOO0OOOOODO)DOO0OCOOODODOOO

3. 00UD0O metafile 0000000 (DOOOUDOOUODOOODOOOOOOOOOOOO)
gooooo

4. 0000O0O0O00O0O0DOO0OO0OO0O0 (‘--help’ 00)O
0000000000000 000D00oo0oo0oo0ooooooooooooon
0000
000o000oooooooooooooooog
‘~T type’
‘-—output-format type’

(0000000000 "meta")0000000000000000000 type O
00000000000000"X "0"png"0"pum"0"gif' 0 "svg"O"ai"d"ps"O
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4_p n’

"cgm"O"fig"O"pcl"O "hpgl"O"regis"O"tek"O"meta" OO0 000000000
000X Window O 00 0O OPNG OO Oportable anymap (PBM/PGM/PPM)
00000 GIFOOOXML O00O0OO Scalable Vector Graphics 0 O O Adobe
Mlustrator D 0 Oidraw OO0 0000 PostScript 00000000 OOOOOO
O0000 WebCGM OO OxfigOOOOODOOOOOODDOOOOOOODODOO
PCL500000000000000O00OOOOOOUODOOUODOODO (DODOOO
00 HP-GL/2)UDEC 000000 ReGIS (remote graphics instruction set)
O0OTektronix OO0 O0O00O0O00O0O00O0O000O00 GNU graphics metafile O
O0000-display-type’ OO0 000 ‘——output-format’ OO0 OO DOOODODO

‘--page-number n’

¢

Y

(0000)00000 metafileD000000 metafile 00000000n0O0O
goboobooooo

metafile 000000000000 OCODO0O0OOCODOOOO0OOODOO 10O
gbooboobooboobooboobobob0obooobooo0obO0odDplot
-T XUplot -T regislplot -Ttek UL U DOUUUODOUODODOOOOOOOON
gobooboobobooboobo0booboobOodDplot -T pngllplot -T
pam[lplot -T gifplot -T svglplot -T aillplot -T psUplot -T cgmlplot
-T figllplot -T pcllplot -Thpgl UL O OOUOOOOOOOOOOOOOOO
gooooboooobobooooobooboobobooobooboooobooo
oood

‘-p J000000DO0O0OCO00OO0O0O0ODOOOO0OOO0ODOOODOOOOO
0000000 plet-TXOOOOOOOOOOOODOOOOOOOOOOO
U0 T png’0 ‘-T pnm’0 ‘-T gif’0‘-T svg’0 ‘-T ai’U‘-T fig’ OO DO OODOO
go0o0oO0oO0OO0OOOO0ODOODOODOODDDODODOOODOOOOOOODOODODOD
OOOPNGOOOPNMOOOOD GIFOOOSVGUOOUOAIOOOFigOO
O0ooo0OoopooooooooOooooooo

GNU plotting utilities 0 O 00 0 metafile 00 (D000 graph 00 00O) O
gogobbbooobobtooooubboboooouobbooobboboooobooo
ggobboodgobobogooobbooooobobbbooonoooboa
ooooooooogoonog

‘--merge-pages’

gbboobobooboobboobuobbooboobooobooboo

goobooobobobtooooobooboooobbobooooouobooobooog
UU00plot UUOUOOOOOOOOODODODODDOOOOOOUOOUOUUUUOUn
00000000000 0000000 (Section 2.4 [Multiplotting], page 11
00)0

‘--bitmap-size bitmap_size’

(DOODOODoOOOO "570x570") OOODOOOOOODOOOODOOO bit-
map_size 0000000000000 plot -T XOplot -T pnglplot -T pnm[]
plot -Tgif U0 U0OOUODO0ODOOODOOODOODLOOODOUODOLOOODODO
U00odbooob0o0bo0obboob0o0bU0o00ooDO BITMAPSIZELD DO OO
oooogo
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plot -TX 00000 DOO0DOO0ODOOO0ODOODOODOOODOODOO
XWindow DOO0O0O0OODO0OOOO0DOO0ODOO0ODOOODOODOODOOD
O0O0bO0bOobOobOon bitmap-size O "570x570+0+0" OO0 OO0 OOODO
ugbobooboobbooboooboboon

gbooboooboobbobooboobobboboobobobobobooon
gbboboobooboobooboobobooboooboobooban
0000000000000 OHershey JOO0O0OO0O0O0OOQO "HersheySerif" O
gobooboobbooboobobooobooboo

O0D00D00O0D0ODOX resource [0 Xplot.geometry DO DO OODOODODO
‘--bitmap-size’ [0 BITMAPSIZE OO 0O0O0O0OUOOODOODODDOOOCOOO
ooo

‘-—emulate-color option’

(DODODODODODOOOO "no") option O "yes" OO O ODODODODOODOOODODO
0000000000000 000D0000000 ‘plot -Tpcl’d PCL5 DO
gooooobbboooobobobobbbboooooooooboobobbboogog
000000 LaserJet 0O O0O0O0O0OO00O PCL5000000O0OO0OO0ODO
000000000o0oOoOo0O0OO0OU00Ol”HP-GL/20 70000000D00OCO
00000000 (Cobo0o000)ooooboOoUoOoooooO)Doooo
EMULATE_COLOR 00 "yes" OO D OODODOO0ODOODOOO

‘-—max-line-length max_line_length’
(000000000 500) 000000000000 DOOO0OOODOOOOOD
O0oooDo0obOo0oU0DOO max linelength 00O OOO0O0OO0O0O0O
gbooooboboooobogoooboboboooboboobooboobooDbo
ogbooobbooboobooogooob-g0ooboooobboooobobn
gobooobooobobooooo

0000000000000 0000 (00 PostSeript 00000 HP-GL O
000)000000000000000000000000000000O00
U000 MAX_LINE_LENGTH OO OUODODOODOplot -Ttek U plot DO ODOO
gbobuodgbuooboobobooboobooboobbbobooobab
goooo

‘--page-size pagesize’

(0D00ODO0DOOOD0O "etter) 0000000 ODOOOOOODOOOOOODOO
Udboddd plot -T svgllplot -T aillplot -T pslplot -T cgmlIplot -T
fighplot -T pcllplot -Thpgl DO DO DOOODOOO"letter" DOODODOOODO
OO0 85inx 11inO0000O"a0"..."ad" 0 ISOOO0OODOOOO0O "a"..."e"
O ANSIOOOOOOO0O0O0O0 ("letter" O "a"O "tabloid" O "b" OO OO0
0)0"legal"O"ledger"O"b5" D00 D UOOO0DO0OOOOODODODOO PAGESIZE
gooboooooon

plot -T aill plot -T psU plot -T pcllUplot -T fig U UOODOOODOOOO
0000 (D00 viewport’) 0000000000000 ODODOOOOODODO
U0D0000bbOOodbbOOploet -Thpgl DO OOODODOOODOOOODODOO
000000000000 00D0O0D0O0O0 pagesize O "letter,xsize=4in" [
"ad,xsize=10cm,ysize=15cm" 0D 0000000 0O0OOOOOOOOOOODOO
00000000 (Doooboooooo)o
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gbooooobobboobbouoogbobobboooobobboUoobogbo
pagesize [0 "letter,yoffset=1.2in" 00 "a4 xoffset=—5bmm,yoffset=2.0cm" O 0O
00000ooOoo00oOoO0O000bOoOO000oOoDODOoO00o0DOoODoO0Ooo0ooDn
0000000000 0000O0O000bbO0O000D00obODObO00 pagesize
O "letter,xorigin=2in,yorigin=3in" O "a4,xorigin=0.5cm,yorigin=0.5cm" O O
gboboouoouoooouoooooooooooooooooo

plot -T svg O plot -T cgm O O "xoffset" O "yoffset" O "xorigin" O "yorigin" O
gbooboboobobooobooooooboboobobooooobooobooo
gbooboobooboobbooobooboobobOooogn "xsize" O
"ysize" 0000000000000 OODOO Appendix C [Page and Viewport
Sizes|, page 159 0000000

gboooboobooboooboboobobooboobobobooboboobobon
000000000000 metafile 0000000000 OCODOOODOOOODOOODO
GNUODODDO ‘plot(5) D metafile 00000000000 OO0OOOOOOOOODODOO
gobogboobboobooobboobuoobboobdgd

‘~-—bg-color name’
(0000000000 "white") OO0 name 000000000 plot -T XO
plot -T pnglplot -T pnmUplot -T giflplot -T cgmUplot -T regislplot
-Tneta 0000 0O0O0OOOO0OOOOODODODOOOOOOOO0O0OOOO
0000000000000 00D0O0OO0DOO000 Appendix B [Color Names],
page 158 000 00OODOO0ODOO BG_CcOLoORU U DO OUOODLOOOOOOODOO

‘““Tpng’ U ‘-Tgif’ OO0DOUOO0OO0O0O0O0ODODDOOOOOODOOOOO
TRANSPARENT_COLOR 000 0O0ODODOOOOOOOO PNGOOOOOOO
GIFOOOUOOOODOODOOSection 3.3 [plot Environment|, page 33 0 0 0O‘-T
svg' 0 -Tegn’ UO00O0O0O0ODOODOOODOOODOODOODOODOODOO "none"
0o0o0ooooooobooooooooooooo

‘~f font_size’

‘--font-size font_size’
(0000000000000 0O000OD)0D0O00DODO0D0OODOOObOO
O fontsizeOO0OOOOOOOOOO0OO0OO0O0O0OOOOOOOOOOOOOO
ooo

‘~F font_name’

‘-—font-name font_name’
(0000000000 "Helvetica"D O OO plot -T pel O O "Univers"O plot
-T pngll plot -T pnm0 plot -T gifl plot -T hpglU plot -T regisll plot -T
tekOplot 0O OO O0OOO "HersheySerif*) OO0 (‘D00’) 0000000
O font.name 000 0000000000000 O0O0O0O0O0OCCOOOOODOO
goooooooobooooooooooobobooobbobooboooooooboo
coooobos-roOOoOoOOOOOOOCOCOOOOOOOOOOOOOObOOO
000000 Section A.1 [Text Fonts|, page 136 0 0 0 0O 0 O Oplotfont 00
ogoooooOooOOOOOOOO0OO0oOoooooooooooooooOooooOn
000000 Chapter 6 [plotfont], page 51 00O
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‘W line_width’

‘~-line-width line_width’
(000000000 —-1.0)0000000000000 line-widthOOOOO
doo0o0oOobO0o000oboObOo0oo0oooOobOo0ooooobOoOoOoOobDoOoOoOooooo
O0livplot 00 O0D0ODOO0OOOOODOODOODODOOOOODOOODOOO
O00000o0oooD 1/80000TX0-Tpng’0‘~-T pnm’0 -T gif 0O 00O
odd0d0doO0O0oOOoOOOOOOOODOOOO0OO0O0OO0OO0DODODOOO0OOOOoOOa
000000000000 00000000 idraw 0 xfigOOO0O0O0O0 000
ooooooo

plot -Ttek OO0 plot -Tregis U DOUOUODODOUOODODOOODODOO
UO00Oplot -Thpgl UUDOOODO HPGL_VERSION 00 200000000 0ODOO
00000000o0oooOO0O0 (20000000)0

‘-—pen-color name’
(String, 000000 "black") 0000000000000 O0OO name 00O
gooooooooooooooooboooooooooooooooooo
000000000 Appendix B [Color Names|, page 158 0000000

OobooobOodbplet 000000 DLOOOODLOO -TT0O0O0DDO plotOOO
OO0000D0O00O0000000 plot 0000 GNUmetafile 00000000000
plot UOOO0OO0OOOD0ODOOOOOOODO

o’
‘~—portable-output’
GNU metafile 0000000000 (OOOOO)O0000O0O0O0000O00OO
(00000000 0000000)0000O000000O0 META_PORTABLE O
"ves" OO ODOOOODOOOOOOODO

plot 0000000 DOOO0 GNUmatafile 00000000000 (CODODOOOOO)
oot ootoououobooooodouoooooooo
000000 Appendix D [Metafiles], page 1610

OO0 plot 0000000000 O0OOOGNUDOOOOO ‘plot(s)y DOO0ODDODOOODO
oo oooobbbbobbobbobobbbbooooogoooa
000DOO00OO0DOO0DOO0DO0DO0DO0DO0DO0DO0DO0ODO0o0OOoDOOoDoOOgnoOonog plotutils
oo oooooooobobobobooboobooooooooooaa
000 ‘-h’ (“high byte first”) OO0 -1’ (“low byte first”) 0000000000000
GNUOOOOOOOoOoO plot(s) 00ODO0DODDOOODDOODODOODOOOOOOOOOOODOO
oobooboobooo ‘-s’O00ddbooooboobooboobooooooboobg
OO0plot(h) DOODOODODUOOUOOODOOOOODOUOODODODODOOO

(_h7

‘-~high-byte-first-input’
00000 ‘plot(s) metafile 0000000000 DOOOO0O0OOOO (OO
000000)000000000000000000OO0OODOO0OO

6_17

‘-—low-byte-first-input’
00000 ‘plot(s) metafile 00D 00000 ODO0O0OOOOOOOO (DOO
000000)000000000O0OO00000O0oOoOoOoODOOO
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A
‘--—ascii-input’
00000 ‘plot(s) metafile 1000000000000 DO0O0O0OOOOODO
000000000000000plottea 000000000 0ODODOOOODO
oo0ooooon

goboobooobbooobooobobooboooboboonog
‘--help’ 0O0O00O00O0OOO0OOOODOOOODOOOOOOOODODODOODOODOD

‘-~help-fonts’
gooooboboboobooboobboobboobboobooboobooboo
-T0b000dpbob0odbooboobboobobodgbOodlplot -T XUplot -T
svglplot -T aillplot -T psOplot -T cgmUplot -T fig O O PostScript O O
U 3000000000000O0plot -T svgplot -T aillplot -T pcllplot
-Thpgl OO0 45000 PCL5000000CCO0O0O0Oplot -T pecl O plot -T
hpgl O OOODOOODOOODOOOOODOODLDODOODOOODODODODO
Ub0oboo0ob0odbDbon plot -T pngl plot -T pnml plot -T gifll plot -T
regisplot -Ttek 00 22000 Hershey U0 DO OOO0O0OODOOONOOplot
gobooboboooobooboboboobooboobboobobO00bplet O
U000 plot DOO0OOO0ODOODODOODOplotfont UOOOOO0OO0ODOO0O
0000000000000 00DOCO00000O0DOOOO00ODOoChapter 6
[plotfont], page 51 O 0O O

‘——list-fonts’
‘—=help-fonts’ 0000000000000 O0OOODOOODOOODOOOO
dodbOo0o0oboOoOoOo0o0oo0ooobOoOoooooOo-ro0obooooooooo
do00obooOo0o00000bOOo0o0OoOoO0o00oooobOoOooooooOoOoOooooo
goooa

‘——version’

plot 00O 0O GNU plotting utilities OO OO ODODOOOOOOOODOOODO
gbobooboob

3.3 plot 0O ODO0O
plot UOUODO0O0OOO0OOOODUODOUDLOO0ODLOODLODOOOOOOUODODOBITMAPSIZED

PAGESIZE[] BG_COLOR[L] EMULATE_COLORU MAX_LINE_LENGTH[L] ROTATION 0o oo
ocoooooO0o0ooooOoooooOO0oOoooOobooooboOoOoooobooOoood
ooog o ‘--bitmap-size’[] ‘--page-size’l ‘--bg-color’l ‘--emulate-color’[]

‘--max-line-length’l] ‘--rotation’ U OO O0OO0OOOOUODOODOODOODODODOO
oooooooooooboooono

plot -TXUOO X Window O OO O0O00O0O0O0OOO0O0O0O0O0O0OODOOOCOOOO
ooooOOooo oispLAYJOOOOOODOOOOOOOOCOOOOOOOOOOOOOO
ooooooooo

PNGOOOODO GIFOODOODOOO plot -Tpng OO0 plot -Tgif 0000000
O0O0OOOOO0O0O0OO0OOOODOINTERLACED "yes" ODODOOOOOOODODOOOOOOO
O0000OO0DODODOTRANSPARENT_COLOR OO DO DODOOOOOOOOOOODOOOODOOOO
OooooooooooopbPNGOGIFOOOOOOOOODOOOOOOOOODDOOO
000000000000 Appendix B [Color Names|, page 158 0000000
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plot -T pnm O O Portable Anymap (PBM/PGM/PPM) 00 000000000000
PNM_PORTABLE O "yes" DO O0OOOO PBMOPGMOPPM OO0OOODOODO (DOOO
00000000)00000000000000O00000OD (DOoooooOo)ooo
ggad

OO0O0o0ODOOoO0DOo0o0o0ooognD WeCGM OOOODOODOOODOO cGM OO
Ubbodd plot -Tegm UODODOOOOODOOOODODOOOODDOOOOODOOOODOO
ooooo cGgMUOOoOoOoooOOoOooOo sgoooooooooboboooOoOooooOooo
gooooo cGMUODOOOOOOoOOOOoOooocGMODOOOO0OD 100000000
000000 CGM_MAX_VERSION O 1"Ob"2"O0"3"O"4" D00 0O0O0OO0O0ODOODOO0OOO
oo cGMUOOO0OO0ooOoOoOooooOoOoOUOo (4"000000)000 CGM_ENCODING O
cGMOO0OO0O0OO0OOOOOOOO0OOOOOODOOOOOO" cleartext" (00 O0O0O0ODODO
O00)0 "binary" 000000 ("binary" 00000 O0)OWebCGM OOOOOOOO
goboobooobobooooo

plot -Tpcl 00 DO0000OCOODOO0OO00ODODOOOOOODOOOOODOOPCL 5
OO000OO00D0OCO0O00O0O0O PCL_ASSIGN_COLORS DOODOOOOOOODOPCLSDOOO
gogboboobobboooooboobbooooobobooooooobobbooooooboboobogan
gboooobooboooooooobooboooooogbobboobooboboboboobon
"no" 0000 0O0ODOO0ODLOODOOODOOODLOO0DLOODOOObLDO0ObLOoO0ODLO0ObLOn
00 (000O0O000)00000D00000O0O0000000 PCL50000O0O0OO0OO
00000000000000000 o' 0000000000000 (ODOOODOO)
uboboooboogn

plot -Thpgl OO0 HP-GL(OOUOOOOOOOOOODODODOOOOOOOOOOO)O
ubbooobuobbooobuoobbboooboooboooobbooobooboboo
00 HPGL_VERSION DO OOOO "1*O 15"0"2" 0000000000OO (2"0000
O0)O"1"0000 HP-GLO"1.5" 0 HP7550A 0 0000000000000 HP758x0
HP7595A0 HP7596A OO0 0000000000 OOOOOOODO (HP-GL OOOOOO
HP-GL/2 00000 O0O0OO0)O"2"0000 HP-GL/2000000000000O0OOO
gooooboboobo " 1"ogb «ms"ooouobooooooobooooobooboobobon
o00000o0o0oopooooOo0o0oO0o0Oo0oooD (-wOOoOoooo)oboooooo
00 "1"O0oOoooo0oooOoOoooOo0oooOoOoUooOoOoUooOoUoD (-=@oooo
00000000000O0O00000o0oooOOOoooooooo)o

plot -Thpgl DO UOO0O0DODODOOOO HPGL_ROTATE DO O O0O"yes" UODODODO
ubogboog sobboboobodbddil--retation O OO0O0OOOO0DOOOOO
ubobodoobuobboooobooobobooobboooboboobbuooboboooboo
UOOHPGL_ROTATEO OO ODOOODOOODOOOMo" O "yes" OO O OO"0"O"90"0O "180"0
ooog "270"0000"0" O "yes" O "0 0O "oO"O0O0OOODOOOODO"180" O "270"
0O HPGL_VERSION O "2" 000 (JOOO0OOOOOO0OO)0O0O0OOOOOO

O00000000000000000000000000O0ORPGL_VERSION O "2" (0 OO
00)00000 HPGL_OPAQUE_MODE [ "yes" 0000 O0O0OOOOODOOODO "no"O0OO
00o0000o00o0o0Oo00ooO0oOoU0oOOoU0OUODUoOO (bobooOOOUOUOOOOO)
0000000000000 0 HP-GL/20000000000000O0O0 HP-GL/2000
0000000000 o000O0000OO000ODO0O0DOO0OO0ODOO0O0OO HP-GL/2
uboboobooboobooboboobooobobooooo

Ub0D000000Oplot-Thpgl OO ODODOOODOODOODO

obooooogn
uboboouobobdouoboobuouobi0O0bDb0OO0ORPGL_PENS DOUODOOODOOO
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O OHPGL_VERSION O "1" O00OO0O0O HPGL_PENS OO 0OO0O0ODODOOOO"lI=black" O
U 0O OHPGL_VERSION O "1.5" 0OD0OO0O "2"0 00 O0OOHPGL_PENS O 0ODOOOOOO
"1=black:2=red:3=green:4=yellow:5=blue:6=magenta:7=cyan" UUO DO OO0OOOOO0
UbobO0bOdbOOrPGL_PENS OO OOOOO0O0O 1...31000000000000000
O0000000000000000000 Appendix B [Color Names|, page 158 00 OO
bobolooooooooooooobobooobooooobooooono2...3100000o00d
ooooooobooboooon

HPGL_VERSION O "2" 00 OO plot -T hpgl U0 HPGL_ASSIGN_COLORS DU DO O OO0
o000 "ves" OU0ODO0DOO0OO0OOPpPlot -Thpgl UODDODODOOOD HPGL_PENS UJ
gobobooobool...31gooooooboboooboooboooboooboooooono
000000 HP-GL/2 0 LaserJet 00000 DesignJet 00 0000000000000
000000 "no" 0O0OOOOO HP-GL/200O00OO0OO0ODOOOO0ODOOODO

plot -T tek OO Tektronix OO0 O0OO0OOO0OODOODOODOOOOCOOO TERMOOOO
00000 TERM O "xterm"O "nxterms"[ "kterm" OO0 OO0 0000000 O0OOplot O
O0o0oobooooogobD XWindow UODOOOD0O VI00ODOODOODODO xtermOd
nxtermUkterm U 0000000000000 Oplot -TtekODUODOOODOOOOOOxterm
UoobOobDOobooooboonD Tektronix D00 O0O0O0OOODODOODODOODODOO
goooobooobooboooobboooboboboobooobogoob vrierooooooboo
OO00ooO000D0o0ooboDOO00bO0000obDOTektronix 0ODOOOOODOOOO
ooooooo

TERM O "kermit"[ "ansi.sys"[ "nansi.sys" 00000000 OMS-DOS 00 kermit O
O vVTioodoDoooOOoOooOOoooOOoboooOuoooDoOOplet -Ttek OO OOOODOO
OO0ovTioooOoOODOO0OO Tektronix 00000000000 OO0OOODOOOODOO
0000000000000 Tektronix 00 O00000kernit 00000000 O0O0OOO
O000000000000000 (ansi.sysU 16000000000) 000000000
ooooOooo vrioooobooooboooobobooooobooooboooooog
0000 ‘ALT’ - 00000000VT100 0000 Tektronix 00000000000
ooooo
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4 pic2plot O 0O

4.1 pic2plot U OO

pic2plot OUpic UODOODOODOO0ODOODDOODOODOOOOODOODOD
X Window OO0 ODOOO0OODOOOOOOOOOOOOOOOOOODOOOODODOOODO
gbobooboooboobooboboobooonboo

picO000D0OCO0O0O0O0O0DODOOOOOOOOODODOCOOOOOODODDOOOOOOO
OoooooooooboooDboOobOO0O0O000dpic2plotD0picO0000O0OOOOoOnQ
Jooooboo0o0oobo0oobboo0oobbouobDOpic2plot0OOooooon
000000000000 ‘/usr/share/pic2plot’ 00O ‘/usr/local/share/pic2plot’
ooooO00oDbOoOoOoO0bOOobOobO0O0ObOOO pichbO0ODOOOOObOOOSOOOOO
oooooo GNUOoooooow.0oooboooooooooo ooo picoboOoO
oooooobooooooon

pic000000troff OUODOOD0OODODOOO0OOO0DOODOOOODOODODODPpicO
00000000 picO0D00O0OOOGNUDOODO gpicODOO0OD0OOODOODODOODOO
Uboooooboob picO0000 gpicOOO00D0O0O0OODODOOOOODODOODODOO
Uboobbod pic2plot DOO0OOOOODOOOOOOOOOODOOOOOO

picU0000000O0O0O0OOO0OOO0OOOOOOOOOOOOOOOOOOOOO
oboobobobog .esO00000O .PE0DODOOOOODODO.PS....PEO0ODODOO
000000000000O00000O0O0000O00UDO00OD (DOoOoooooOL/40
(0000)DoooOO0ooO0o0O0)DO000D000O0O000O00D0DO0O00OUDULOOoDOOOoOn
gboboobobooboboobooooboobobooobooobooobooooobooon
godg

uboobooboobouogbuooboooboobooboobuoobooboong
goooooooooooooboobooobobgon

.PS

box "START"; arrow; circle dashed filled; arrow

circle diam 2 thickness 3 "This is a" "big, thick" "circle" dashed; up
arrow from top of last circle; ellipse "loopback" dashed

arrow dotted from left of last ellipse to top of last box

arc cw radius 1/2 from top of last ellipse; arrow

box "END"

.PE

O0000000D0000 ‘pic2plot -TX 000000 DOOOOOX Window OOODOOO
0000000000000 00000D00O0 ‘pic2plot -Tps’ OOOOOOOODODOO
00000000000 PostSeript 0000000000000 OOOO PostScript OO
0000000000 idraw 00 O0ODOOOODO PNGOOOPNMOODOO GIFDOOO
SVGOOOWebCGM OUOUOFigOO (0D0OODDOOOO xfig00000000)0000O
000000000000 -T png’0‘-T pnm’0 ‘-T gif’0 ‘-T svg’'O ‘-T cgm’0 ‘-T fig’ O O
ooooooooo

Oo0o0O0 pic000O0O0OODOOCCOOOOCOOOODODODOODOODOODODODOOOO
000000000000 000000000000000000O0ODODODO0O00000O0o
0000 «4p 0000000000000 0OO000O0O0O0OODOO0OOOOOOOOOO (O
0000000oooOoO0O0)ooO0oO0o0oOooOoOOoOoOoOoOoOoDoO
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gooboobooboooboooooooooboobooboboooogoooooobooo0oooon
gooboooooboobooooooooboooboooDoDubbooD ‘ew OO OD
gboobooboogbooooboooboboobobbooobooboobbognUdashed
O ‘dotted’ OO OOOOODOOODODOOOOOOOOODOOOOOODOODODO
uoboggbbooobbodbbuoobbuoooboooobboobbuoobboan
cobooboooboobobooobooooooooooooobooooooooooooond
O0OASCIIDO0O00D00000000DDODOODOSection A.4 [Text String Format], page 144
aoo

UboboboooboobouoboboboubobobOobOoobn pic2plot oo
U00DOpic2plot DODOOOOODOOOOODODOOO SODOODOOODOODOODOOODOO
0000000000000 "letter" 000 (PostScript 000000) 000000000
OooobooooobooboooobooobOoOo0ooboObo0OoOoDObODOg ‘--page-size
a4’ 0000000000000 00ODO0000O01I 00000000 O00bODOOO 1/80
000A4D0000000000000000 1981lemO00O0000O0OO

ooooooooboboooooooboooooboOobooobooooboobboon wooooo
goooboobooboooboobobouobooboogooboo ‘g (8,80 00 4, 00000
go’obobobogooobooboobobooboobobobogbobboooobooobooD
gboooobooboobboobooobbooboooon

UobooobooobbooobbdtbegpicUbO000bboobboonobOoOn
O000000o00oobougnoonDO thickness’ OO OOOOOOOOOODOOOODOO
gbobd72bbobobo10o00oooonog

O0booboboobodXwindows DOODOOO0OOODOOOODOOODOODOOOODOOODO
00000000000000000000000000 (PNGOPNMOO O GIFOSVGO
Nustrator0d Fig) 000000000000 0OOOOOOOOOOOOOOOOOOODOO
gobogbbuoobboobuoobbuoobboooboobibd pic2plot DUOOOOO
000 GIFOOOOOOOO

picU00000O00OD0O0O0OO00O00O0O0O0O000O0O0000O0O00O0O0000O000O0
goboooogooooboooboboooboobobbbooobooboobobn picO
gobooboobbooboobooobuooboobboobooobo

4.2 pic2plot UUOUOUOLOODOOOOOOON

picO00O0O00O0OO0OODODOO0ODOOOOOOODOOODbOOODODbOOODbLO0ObLbOODDO
goboboooo0obobooobDbboooobbOogdpic2plot UOODODO picOODODOO
oooooooooobooboooboboOooboOooDoogoooooDb ~.ThooOooooo
OO00O000D000D0O000 GNUgrapph OO0 plot O0OOODOOOOOOODO

gobobooobooobooobooobooboooboobobbobobobbobobo
oooooooooobooobooooOooooOoOoooDooO0ooDogo~oooooDooo
oobooboooooooooooboooooooboobo-TXOD0O0DOODOODOO
oobooobooo-TX 000000000 XWindows DOO000O0D0O0O0ODOOODOO
gboboobooboobobooboo

gboobobooboboboooooobooobobooooboboboooboboboon
gboobobobobobobo

1. ggboggooaboo
2. pic2plot 0000000 (-TTOO0OO00OOO0DO0OOOCOOOOO)00O0OOOOOOOO
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3. 0000000000 DO0OO0OUO (‘--help00O)

uooooobooobbooboboobbooboboobobooobobooboobooobooon
goog

goobobooooonoog

‘~T type’

‘-—output-format type’
(0000000000 "meta") 00000000 DOO0DOOODOOOOO typeO
00000000000000 "X "0 "png"0"pnm" 0 "gif'0"sve" 0 "ai" 0 "ps" 0
"egm" 0 "fig" 0 "pel"0 "hpgl" O "regis" 0 "tek" O "meta” 00000000000
000X Window 000 0O OPNG OO Oportable anymap (PBM/PGM/PPM)
0 0 Opseudo-GIF OO0 OXML 00O O Scalable Vector Graphics 0 O O Adobe
Mustrator 00 0Didraw 000000 PostScript 000000000 O0OOO0O
00000 WebCGM OO OxfigOOOOOOOO0ODOOODODOOOOODOOOODO
PCL5000000000C0DOOO0O0OCOOOOUODOODOOCODODO (DODDOD
00 HP-GL/2)0DEC 0D 0000 ReGIS (remote graphics instruction set)
O00Tektronix 000000000000 O0O0ODO GNU graphics metafile [
O00000-display-type’ 00000 ‘-—output-format’ 0000 O0O0OO0O

‘—q’

‘--precision-dashing’
g0o000O0O0OO0O0O0OO0OO0OOO0000DO0DO0DOOOoOoOoOoOoOoOoOOoOoOOoOoOOD
0000000000000 C0CDO0000000D0D000Opic2plot00ODO0O
00000 GNU 1ivplot OOOOODOOOODOODOOOOODOOOODO
ooooogoo

ubogbobooboboobbooboobooboobobobooboonbg
0000000 (0000 Hustratord PostScriptOFig 00 00) 000000
gboooobooboobbooboboobooa

‘~-f font_size’

‘--font-size font_size’
0000000000000 O0000000000 fontusize 000000
font_size.

‘-F font_name’

‘-—font-name font_name’
(0000000000 "Helvetica"DO OO plot -T pel O O "Univers"O plot
-T pngll plot -T pnmU plot -T gifl plot -T hpglU plot -T regisl plot -T
tekOplot 00 OO OOOO "HersheySerif') 0000000000 font_name
goooooOoooo0oooU0DoOoOU0OooUOOooO0OooUOOooooUoDoOoD
O0oooooooooooooooooooooooooooooOoDODOObOOD
- 000000000000000000000000000O0C0O0O0000
Section A.1 [Text Fonts|, page 136 D000 0O Oplotfont 00O O OOOO
00000ooooo0o0ooopoooo0ooooooooOoooooooOoo
Chapter 6 [plotfont], page 51 00O
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‘—n’

‘--no-centering’
0000000000 00000000000000000000000000
0000000000000 00000000000000000000 "line
from (0,0) to (4,4)" 0000000000 O0CO0OO0OOOOOOO(ODODBDOO

000 8000OOoooooooo)d

‘-W line_width’

‘--line-width line_width’
(000000000 —-1.0)00000 lnewidth OO OOOOOO0OOOOO
boobooboooobodbuobobouobobo0buobbo0oboUdbDUlibplot
00000000000000000o0000000o0b000o0o0ooOoooon
1/850 D0 DO-TX0‘-Tpng'0 ‘-Tpnm’U-Tgif 00 0000 DOO0OO 000
0000000000 0000oo0ooOooooobooooobo0boooOooooo
O0idraw 0 xfig 000 0O0OOO0OO0ODOODOODOODODOODOO

pic2plot -Thpgl 0000000 HPGL_VERSION 0 200000000000
0000 (00000002)0000000000000000000

‘~--bg-color name’
(0DOOD0OO0ODDOODOO "white') D000 name 00O0O0OOOOOOOO
U0 pic2plot -T X pic2plot -T pngl pic2plot -T pnml pic2plot -T gif(l
pic2plot -T cgm[lpic2plot -T regislpic2plot -Tmeta DU DO OO OONO
gbooooooobobooooooobboobobooooobooboooooDo
00 Appendix B [Color Names], page 158 000000000 OO BG_COLOR
goooooooooo

‘““Tpng’ U ‘“-Tgif’ OO0 0O0O0OO0O0O0O0OO0ODODOOOOOODODOOOO
TRANSPARENT_COLOR 000D DODODO0OOOOOOOOO PNGOOOOOOO
GIF OOUOOOOODODODDODO Section 4.3 [pic2plot Environment|, page 42 O
O0“Tsvg’' 0 ‘“Tecgn’ 0ODODOODOOODOODOODODOOODODODO
O "none" JOODOO0D0D0OO0O0O0OOOOOOOODOOOODOOO

‘--bitmap-size bitmap_size’
(0000000000 "570x570") OUOODOOOO0OOODOOOOOOO bit-
map-size D O0O000O00O0OO0ODODO pic2plot -T XU pic2plot -T pngl
pic2plot -T pnml pic2plot -Tgif UL DU UUDOOUODOOODODOOOOOO
gboogbobooobobooobooboooobooooboobooobooobn
U BITMAPSIZELO D OO ODODOODOO

pic2plot -TX 0D DOODOO0OOOO0OOOOOODOOODODOODOOOOOOO
XWindow OOOOOOOOOOCOOOODOOOOOOODOOOODOODDOD
OO00000D0O0000 bitmap-size O "570x570+0+0" DO O OOODOODO
gboboobooooboooooooooon

oooboooobooooobooooobbooooooboboooboboboOoooo
oooboooooboooobooooboboOoboOoooobooooboOoOooooon
O0O000b0OO0O0O0000O0Hershey DOOOODOOOOO "HersheySerif" O
toboboooooobooooooboooooooo

OO000D00D0000Xresource I Xplot.geometry JO DO DOOOODODO

‘--bitmap-size’ [0 BITMAPSIZE OO 0O0O0DOUOOOOCODODOOOOOO
aoo
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‘-—emulate-color option’

(0000000000 "no") option O "yes" 00O ODO0OOOOOOOOO
0000000000 00D0O0D0O0OO00000D0 ‘pic2plot -Tpcl’O PCL 5
gooOooOooOopooOooOoOoOOOOOOOOO0O0OOOOOODDODDDODOO
000000 LaserJet 000000000 PCL50000000OO0O0O0ODO
0000000000000 00UO0OHP-GL/20 7000000OO0O0OOOO
00000000 (booooOoO0)00ooooooooOoooO)ooooo
EMULATE_COLOR O "yes" 00D OOOOOODOOOOO

‘--max-line-length max_line_length’
(000000000 s00) 00000000000 0O0OO0OUOOUODOOOD
OO00O0000O0O00D0O0O000D0O max_line_lengthOOO00O0OO0OOO0ODO
goooo0o0o0o0o0oUoUodooooOOOo0oUUUUUUUUUoDboOooo
gooooooooOoOoOoOOOoOoO-¢ODODOOOOOOOOOOODODODOD
ooooooooooooogo

O0000O0O0OO0ODOODODODODOODODO (OO PostSeripg 00 OO0 HP-GL O
000)00000000000000000000000000000000
U000 MAX_LINE_LENGTH OO0 D OODOOpic2plot DO OOODOODODOO
gboboobooobbooobooboobobooboobbooboobobon

‘--page-size pagesize’

(0000000000 "etter) DO0O00DODO0OO0OOUODOOODOODOOO
000000000 pic2plot -T svgl pic2plot -T aill pic2plot -T psl
pic2plot -T cgmll pic2plot -T figll pic2plot -T pclll pic2plot -T hpgl

OOOOCOCOODODO"etter OOOOOOOOODO 85in x 11in OODODO
"a0"..."ad" 0 ISOOOOOOOOOCO "a"..."e" 0 ANSIOOOOOOO
o000 ("letter" O "a"O "tabloid" O "b" OO OODODO)O "legal"d "ledger"O
"bo" UODOODOUODODO0OO0OD0OUODOO PAGESIZELD DODUODOOODODO

pic2plot -T aillpic2plot -T psUpic2plot -T pcllpic2plot -T fig O U
000000000000 (000 viewport’) 00D O0OOODDOOOOOODO
O0000D0OCO0000DOODCOO000ODOpic2plot -Thpgl OOOOODODO
0000000 DO000bO000DoObOO00D0bOO000DbOO0O0O0n00 pagesize O
"letter,xsize=4in" 0 "a4,xsize=10cm,ysize=15cm" 000000000 O00O0O
0000000000000 o0o0UOD (Cooooooooo)o

gbooooobobboobobooobobobboooobobouooboobo
pagesize [0 "letter,yoffset=1.2in" 0 "a4 xoffset=—5mm,yoffset=2.0cm" O 0 O
0000o0oo00oOoO0000DOoO0o000ooOoDo0o0ooODooO0ooooDn
0000000000000 000000ODO0000000bO0O0000 pagesize
O "letter,xorigin=2in,yorigin=3in" O "a4,xorigin=0.5cm,yorigin=0.5cm" O O
gboobooobooooboooouooooobooboobooobooo

pic2plot -T svg O pic2plot -T cgm O O "xoffset"O "yoffset"O "xorigin" O
"vorigin" 00 0000000000000 0D0OO00ODODOODOOO0O0OO000
0o0fdo0ooooobooobodouooooooooobooooobooooo
"xsize" O "ysize" D000 0000O0O00OOOOOOOAppendix C [Page and
Viewport Sizes|, page 159 0000000
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‘-—pen-color name’
(String, 00O OO0 "black") OO0ODOUO0OO0ODOO0OO0OOOOO name OO
gooooooooooooooooooooooobboooooooood
000000000 Appendix B [Color Names], page 158 0000000

‘--rotation angle’
(000000000 000000000 angle DODO0ODOOOODOOOOODO
OO000000DODO0O0D0O0OO0ODO0O0OO roTATIONOOOOOODOOODOOD
ooooogoo

oo obOob0 so0onobbbbooooooobbooooooobooboboboog
000 (D000o00O0O0O0)000000O0O0O0O0O00D0DU0DUOOUoooOoOO
ubobooboooboodgd

OO00000000OOpic2plot D000 O0ODODOODOCODO *-"O0ODODODO pic2plot
O00ooDoO0o0ooooDo0o0o0nDD pic2plot UOOO GNUmetafile 0000000
U0 plotUnooobooobOoobooonDO

‘—Q’
‘~-—portable-output’
GNU metafile 0000000000 (DOOOO)00O0O00O000O0O0OOO
(0000000000000 00)0000000000O META_PORTABLE O
"ves" OOODOOOODOOOOOOODO

gboboobooboobobooboobboobooboboo
‘--help’ OUO0OOO0OO0OODOOOOOOOODOODODODODODODODODOD

‘-~help-fonts’
oooooooooobbooooooooooooooooboboooooobo
Oo0~-7 000000000000 00D0000000000DOpic2plot
-T XU pic2plot -T svgl pic2plot -T aill pic2plot -T psl pic2plot -T
cgm pic2plot -T fig OO PostScript 000 35 000000000000
pic2plot -T svgl pic2plot -T aill pic2plot -T pcll pic2plot -T hpgl U
O4 000 PCL50000D0O0OODOOONOpic2plot -T pcl O pic2plot -T
hpgl DODOOD0OO0O0O00O00O00O0OO0O0ODODOODOODOOOO0OOODOOD
U000000000000 pic2plot -T pngll pic2plot -T pnml pic2plot
-T gif[] pic2plot -T regisl pic2plot -T tek U0 22 O OO Hershey OO
O0000000b00D0Opic2plot UOOOODOOOODOOOODOOOOOO
Ub0bD0b0obobO0ob0ODpic2plot DO0OO0O plot DO0OOD0OOOOO
O0O0Oplotfont U OOOOO0OODOOOOOOOOOOOODOODOODODO
0000000000000 DDOOOChapter 6 [plotfont], page 51 0 00O

‘—-list-fonts’
‘-—help-fonts’ 0000000000 DOODODOODOOOOODODOODOOO
Ogoo0oooooooobooooooooooos-roboobobbooooooan
000000000000 000000O0O0O0O0b0 000000 0ooOoOooOooan
ooooag

‘~-version’
pic2plot 0 OO GNU plotting utilities 100D O0O00OOO0O0OOODOOODOOO
ooooooooooo
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4.3 pic2plot O D OO

pic2plot OO0 OO00ODOOO0ODOOOOODDOOOOODOOOODODOOOBITMAPSIZED
PAGESIZE[]BG_COLORUEMULATE_COLORUMAX_LINE_LENGTHOROTATION OO O OOODOOO
00000000 ooO00oo0O0ooO00pooO000DOOoO0O00O0g ‘--bitmap-size'
‘-—page-size’l] ‘~-bg-color’l ‘--emulate-color’] ‘--max-line-length’[] ‘~-rotation’
000000000oDooo0000000oooOooO0O0000D0oooDoDOOoDDO00O0O

pic2plot -TX 00O X Window 0000000000 DOOCODODOODOOOOOOODO
OO00D0OCO0O0O0D pIsPLAYOOODOOODOOUOODOOOOODODOOOODODOOO
Oooooooooooo

PNGODOOOO GIFOODOOOO pic2plot -T png U0 DO pic2plot -T gif OO0
00000000000 0O0DO0O0ODDOOINTERLACED "yes" OO OO0DODOOODODOOO
O0000D0O0O0O0DDOOOTRANSPARENT_COLOR OO DO OOODODOOOOOODODODOOO
0000000000000 DO0OO0OPNGO GIFOOODOODOODODODODOODOODOO
O0000000000000000 Appendix B [Color Names|, page 158 0000000

pic2plot -T pnm O O Portable Anymap (PBM/PGM/PPM) 00000000000
000 PNM_PORTABLE O "yes" 0000000 PBMOPGMOPPM OOOOOCOOO (O
000000000O00)000000U000UO00O0U0LDO0O0D (DODoOOoOoDn)
gogooon

0000000 0DO0O0O0O000Ogn0 WeoCGM ODOOODOODOODO cGM OO
UO00000 pic2plot -Tecgn UOOOOO00O00O0OOOOO0OOO0OOO0O0OOOOOO
ooooooo cGMUObOoOoOoooOooo 3soooooooobbooobooooboboOoOon
00000000 cGgMOOoooopooooooooocGMOOoOoOoOoOo 10000000
goodobood CGM_MAX_VERSION O 1"O"2"O0"3"O"4" 0D D000D00O0D0O0OOOO0O0OO
000 cGMUOOO0OO0O0000oooooooOo (4" 000000)000 CGM_ENCODING
OcCGMUDOOODU0O0OO0OOOUOOOOUUDOOOUOoOO ceartext" (0O0OODOODO
O0000)0 "binary" 000000 ("binary" D0 O0O0O00)0WebCGM OODOOOOO
gobooboooboooo

pic2plot -Tpcl OO OODODOO0DOODODOODOOODOODDOODOOODO
PCL50000000DOOCOODODOO PCL_ASSIGN_COLORS OO OODOOODOOOOPCL S
uboboooobuoobboobboobboobboooboobboonoboobboon
ugbobodgbobuobbooobuoobboooboobobouooobuooobooooboo
gboo0O"no" 0D00ODOO0ODOOODOODOODOODOOOOODODOOODOODODOODOOOD
000000 (0O0o0o0o0O0O)00000000o0o0o0DOo0oOooO PCLSOOOOOO
000000000000 U00O00000OO "me"OD0OLUUUDLUDUUUUDLOD (oOod
O000)ooooooooo

plot -Thpgl 00 HP-GL (OOOOOOOOOOOOOOODOOOOOOOOOO)O
booboboboobooooooooboboboboobooooobooboboboDbo
00 HPGL_VERSION DO OOOO "1*O 15"0"2" 00000000000 (2"0000
O0)O"1"0000 HP-GLO"1.5" 0 HP7550A 0 0000000000000 HP758x0
HP7595A0 HP7596A OO0 0000000000 OOOOOOODO (HP-GL OOODOOO
HP-GL/2000000O0OO)O"2"0000 HP-GL/2000000000O0OOODODOO
googobobo "1"ogb "M1s"0ouobouboooboobooooobooooobobon
00oo00ooO0o0oo0oUooOo0ooOo0ooDO0 (-wOOoOoOooD)booooooo
OO0 "1"00000000000000000o0o0000000oU000Ooon (=g 0ooo
0000000000o0O0O000U0ooooOoOOOooooOoooo)D
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pic2plot -Thpgl 000000 D0O000000 HPGL_ROTATE 00000 "yes' OO0
000000000 90000000000000--rotation 00000000000
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oooooooooooOoooooooOoOooooooobOoooooobooOoooooDo
0000D0O00000DO0O0O0O0O0O0OD0O0O000000O0DO0O00O0ODOODODODOOOO0OO
goooOoOoQoOoOoOOoOOOoOoOODOOOOOCOCOCODOOOOOOODODOOOOOOOgo

gboboboobooobooboobbobooboobobooboobooboboo
goob<¢:gboboboboboboooooobobobo obobobobOobob
00o0000o0o000o0U00O(DUoo0o0o00oO00bD)0000o0DOoOUOLOO0oLOoOo
gobooboobooobooboobbooobooboooobooboboob oo
uobooooboooobooooboooboooobbooooboobbooboboonoobo
gbobodobobuoobboooboobboooboooooooboooboboooobooo
000000000000 00D0 0000 (bOoOOo0oOoOOOO0OO0DO0DODOoDOoDOoOoOoOOO
0)00000000000O00o0O0UoO0o0oOOooUoOOoOooOoOo

gbobobooboboooboobobbobooboobooboobooboobon
gbobooboooooo

d*y/dt* = sgn(tension)tension® d*y/dt*

000000 0000 (DO0OD0O0O0O00)y O ¢t000000O0D0O00O0OD0 000000
gboo:bo0buodbybobobooboobbooboobbooboobooonobo
obobobOobybDtDODOODODODODODODODODODODOD

cooobooobobooobooobobotbbooboobbooobooobboooDoogs-p Qg
goboobooobbooboobooboboobooboobooboboob yOooDDOO
gbooboboobooboobooboobobobooboobooooboobooono

boooboboboboboobooboobooooobooboobooboobon
bgobobbobbdbspline 00000000 oooobobuoobooobonoobo
U000000000D0O0Ospline00000O00O00ODOODOOOODODODOOOODOODO
gbo0ooobooboboobobbo0obo0obobodbOspline0000O0O00OO
goooog ‘-ffopgboooooooooobooooboboooooooooboboo
0000000O0o00o0o00O0OO0 (boboOoUoooOLO)DOoOoDUoUOOo-f’0000ODOOO
oooOo-p 0000000000 -fP0000000DOOODOO0OODO (DO tODODO)O
‘- Jo0o0ouoboogooboooboooboooonn

gboobobooboobooooboobooboboboobobbobboboo
ooooooooo ~ffg0o00d0bo0o0oDooOooboo0oobDbo0obDoOooDboOoo
gobooooboooboooobooobboobbooboboobbuoobboanbobg
gbobgoboooooooobobobobobooooooboboboboooong
gboboboboooooooooboboboboooooooboobobobobobo
UO0spline 00000000000 O0O0O00ODOO0ODOO0ODOODOOODOOOODOODOO
gobooobooooooooo
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7.2 spline U OO OO

000 spline 0000000 ¢t000 y(DOOOOOOD)000O0OO0OOOODOODOOO
gobooooboooobooobooboobooooboooooooboooooooooo
gbobooboobooboboobooboo

spline 00000000000 DOOO0OyOOOOODOOOOODOOODDO =00
goboobodboobobooboobbooboobboobooboon

0.0 0.0 1.0
1.0 1.0 0.0
2.0 0.0 1.0
0000000000 (4,y) 00000000 (0,0,1)0 (1,1,00(2,0,1) 00000000
0000000000000000000000 (000000000)000000000
0D0O000O00oo0o0o00

spline -d 2 input_file > output_file
ooobooooooyOOooboOoOoobbooobbbooD 2200000000y OO

gobodobuoobboobboobooobooobooboboooboobboon
googno

ooooooobo0oOoooOoOoOoboOooOoooOOoOoOobbObOOoOoDboOoOoOooDoog -t
ocoooooboooobooobooobooooobOooboOOOooDOoOoDbDoOoDO-P0OD0OO
oooooo0 ¢ 0000000000 ¢t0U00O000000)00b0ObOOOOOOo
U0-p0000000D0O00DOOD0OOODOO0ODOODOODOODODODOODDO yODOOODO
boooobooobobooobooboobooboooo

spline UOOOOOOOOOOOOOODOOOOOO0O0O0O0000U0U000oOoOOO
di0000000o0o0o0bOooDoooobUobooDobOooDooObOUbUobDoobUuDbo
O000oo0O00oo0o0moo0o0o0ooo0oo(@oo)booooooooooo
dooooooooooooobodooooooboooooooooooooboooa
gooooooooooooooooooooon

gooooooboooooooboooooboon

echo 00101101 ]| spline -d 2 -a -s | graph -T X

Ooooooooooooo (0,00(1,00(L,n)0(0,) 00000000 b0 X Window O
dooodooOobOoobooOOooDbOdo-da200000000O0O0 yODOOOO 20000
do0o0dbooOo0-2000b000b0bO0oo0bOO0 o000 bo0boooobooooa
gobooboobobooboobbooob tbbooboo obboboboob 1IbOo
gbobo‘-s’0bobobtbobobobobobobobobuoboo

00000000ooooo0o00ooooooooooOooooooo
echo 00100100 | spline -d 2 -a -s -p | graph -T X
ooo0o (0,00(1,000(0,1) 0000000000000 00O0O0OODOODOOOOOOO

0000000 (0,0 0000000p (000 ‘--periodic’) 0O OODOOOOOOODO
gboboboobooboboobo

ooobooO0dOoooOoOoooOooOoOoDOoO00obDOoO0OobDooOooooD-2?0D0OOO0O
ooob -y¥000b0DOo00ooooooooD +ooobOoOooboOoOooboooooooo
oooboooob<:gbob0ob 100000y 00000000 0ob0ob00oboboonDg
000000000000 0D0+000000000OFITPACKOOODOOOOOODOO
goboooboobboooboobboooboooobooooboooboooboo
gbooobobooboobooonboo
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gobobobooooboobobobboobooooobobobooboooooboon
goboooboooboooboobobooobooobooobooobobooboo
gobooobooobobooooo

echo 00101100 | spline -d 2 -a -s -p -T -14 -n 500 | graph -T X
oooo (0,00(L,000(0,1) 000000000 DOO0DOOOOOOO-nb00 00000

gbobobobooboobooobooobooobboboobobooog so1gooaobooo
gbboobooboboooboobooobbooboaobbooond

7.3 spline U O UOOOOOOOOOO

spline 0000000000 ¢t 000D00O0O0DOOODODOODODOO dODOODODOO
00000000spline 0000000000000 0O0O D. Kincaid O [E.] W. Cheney
000 Numerical Analysis (2nd ed., Brooks/Cole, 1996) O section 6.40 0 00 C. de Boor
000 A Practical Guide to Splines (Springer-Verlag, 1978) 0 Chapter 4 0000000
gooooon

googoooboogoboobooboboboboooboobooboobobooboo
gboogobooboobooboobooboobooboobobboboobon
~“"pgoboboobobobobobobUobobUoboboboboo

goooooboobooboobobooboboooboobobobbobD-2’0D00D -
00000 (00)00000000000000000000O0ODOODOOOOOOoOoOOt
UybOooobbooobbooobbboobb«oobbooobbooobbbyd
0000000000000 000Oy 00000 =’ 00000000000 (0000
000 1000)0

00000000000 000oo0ooO0 (booooooo)oooooOooOooo
ogoooooooobooobbooooooooobobobbbbooooooooooo
#0000000DO0ODODODODODLDODLOLOODOOOODOOOODOOODODODO
ubboobooboobbooboobbooboooboboooobooan

Ub0 spline 00000000 OO0O0OOOODOO0OOOOODOOOODOOOOOO
ubbgoboaboboooo

1. Joboobooobobooboobbooboobooboo
2. 00000000000 bOo0bOoo
3. J00O0DODO0O00UUUOD (DO0OO ‘--help)O

gobodbobuoobobooboooboooboooboooboooboooboboon
goog

000000000000 00000000000O0O0O0O0O000000000oon

‘)

‘——filter’
00000000000 (0000000000000 00)0000spline O
0000000000000 O00000b0O0O000o0obOoO00o0oo0oobooOoo
00000000 bOo0O000oobOO0oobObOobO0o0o0oooobOoboooOoooooo
00000000000 ooo0o0ooooo- 000000 ooooa
O00oo0oooooonD - 000000000000000¢x'0-p’0-T
000o0oO0o0ooOoOo0Oo0Oo0oo0o0oooooao

‘~-f’0000000000000 (bOo0oOoOoUoooUooO)oDoOooo
goooooo
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C_kk7

‘-—boundary-condition k’
(000000000 1000000000000 0O000D0D0OOOO0O0O
0000000000 k000000000000 0OOO0OOoooOO v'o]=
ky"[1] 000 ¢'[n] =ky"[n—1] 000000000 y[0)OOO y[ljOOOO
oooooooo0ooooo0ooooooooDob0 yoOoooooboooo
O0yn—-10 yr]000000000000O00OO0OO0O0OkKkO OO0OOOO
oooO0oooOOoOooooooOoOoboboOOoUOODbDOOUOODbOOUOOD-k DO
oo0000 -£’000 -pO000000000O0OODOOOOOOOOOOOO

‘_nn’

‘~—number-of-intervals n’
(0O0OO00000000 100) 00000000 nOOODODOOODODODODO
00000000 0ODO0O000000000 n+10000

c_p7

‘~-—periodic’
000000000000 00000OO0o0o00o0oooooOooooOoooon
00000000000 000000000000D00000-p 000000
oo0oooooo“-£ 000 ‘~.x 0ooooooooooooon

‘-T tension’

‘--tension tension’
(000000000 0.0)00000000D0O0OOD0OOO tensionDOOOOO
dddd00o0o0o0o0o0o0oOoOo0ooooooobobooOooOOoOoOooooonoooon
ddoooOoooooooObOooOo0o0oooooooon

d*y/dt* = sgn(tension)tension® d*y/dt*

tension 0 0 000000000000 0OO0DODOO0OOO0DOODOO tension U
goooboobooogobobboobooboboooobobbogs-To -
gboboooboobbooboonobooo

‘-t tmin tmax [tspacing]’

‘-—t-limits tmin tmax [tspacing]’
0000000000000 D0O00000 tmin 00 tmax 0000 tspacing O
000000000000 000000 ‘000000000 ooboooDoD
00000oDoo0o0D 000000000 000DO0OO00ODOODOOO00on
oo0o0o00OC0OO0O0O000OO0000UUUooooooD-’0D0O0O0ODDODOO
O spline 000000000 OODDODOOOOCOCO-0DDO0ODODODODOOO
00000 (00)o

gboooooooooooooooooooooooonog

‘~d dimension’

‘-—y-dimension dimension’
(000000000 1)DOO0OO0OO0UO0o0o000o000 yOOOO dimension
gbooooo
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‘~I data-format’
‘~—input-format data-format’

(000000000 2)0000000000000000000000 data-
format 00000000 0O0ODOOCOOOOOO0OO (DOD)OOOOOOO

goo

4a7

uogbobooooboooobooobobooobobooooboooo
goboobbt:tbybObo0obboooboobboobbdy O
dsoooooOoOoOoOOOObObOOd+10000b00b0O0bObOOOOOOO
t0dydoobobooobbooobboooboboboooboog
000000000000 0000 (DOo0DoooOooUo)ooo
uoboooboooobobooobbooboboooboboooo
ubboobogboooo

ugobooooboboobobooboboobboonobooooog
uboobooooboobb¢:bybooboobbooboooon
000y 0 4s00000000000ODODODO d+10000
uboooboooooboboboooobo FLTMAXODOODOO
gobooobooobbooboboooboboobbooooo
000000000000000 34x10® 0000

goboooboboooboboobbooobboooboooboog
obooboooobooboo:0y0O00bOo0oboboonbooonoon
000y 0 J4s00000CO0OO0O0ODOODODOD d+10000
uboobouobobobodgbobbo b MAXOOOOOO
bobgbooboooboobobooooobobobooooon
000000000000000 1.8x103%® 0000

gbobobobuobooboboboooooobbobobon
oob0:+0yooooboooboooboooobybO d000
oobooobooboobobodob d+10boooobobogobobooon
uboooboobooo Nt MAXOO0OOooOooooooooooao
gbobbooobobobooobobooobboooboobobooooo
022 -10000

‘~a [step_size [lower_limit]]’

‘-—auto-abscissa [step_size [lower_limit]]’

(000000000 100000000 t)OOODDODODOOOOOOOOO
00 (‘20’09’0000 4) 0000000000000 0oooooooo
000000000000 ()000000000O0O000D0ooOoOO0OoOO
00000000 (yOOOODODODODODOOOODODUOO0OO yoOOOOo d0o00O0O
0000000 4000000D0D00CCDOt00D0DO0O0ODOO step-size 00O
O0000000oo0 ¢t000 lower limit 0000000

4_A7

‘-—auto-dist-abscissa’

0000 (¢()D000000000D-2’00000000000000OO0 ¢t00O
goobboooobbtbodybbooobbooooobboooboobo
000000000000 (Section 7.2 [Advanced Use of spline], page 61 0 0 )0
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‘-0 data-format’

‘~—output-format data-format’
(000000000 2) 00000000000 data-format 0000000
000000000000 ~-rroo0ooooooooon

‘-P significant-digits’

‘--precision significant-digits’
(00D0O0O0LODOO00OO0OO0 6t yODODOOODDOOODOD (OD0O) O significant-
digits 000000000 2’0000000000000000000

‘g
‘--suppress-abscissa’
udob¢+bbooubdoooubbooo0 yoobboooob by O
d00D00D00DO0O0 d+1000000d000000000O0DO0ODODOODO
O000000000000000000 (Section 7.2 [Advanced Use of spline],

page 61 0 O )0O
ggoooobobobobbboooooooooooooooo
‘--help’ O0000O000OO0ODOODOODOOOOOODOOOODOOOODOO

‘——version’
spline 00 0O GNU plotting utilities 000000000000 O0OOOOODO
oo0ooooooo
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8 ode OO U

GNUode O0O0ODOOODOOOODODODO (ODE)DO0O0O0OODOOOOOCOOOOODOODO
Uooo0dn 00000000 n0O0OD0ODO0ODODOOD0O0O0ODLO0ODUODO odedg
UboooboooboobodbOoedeD0O0OO0OO0OO0DO graph DODOOOOOODOODOOO
gbobooboobooobboobooobooon

0000000000000 000O0ORunge—Kutta—Fehlberg O (D O0O0O00O) O
Adams—-Moulton 0 O Euler O 0O O 0O O Runge-Kutta—Fehlberg 0 0O Adams—Moulton O
OO000O0o0obOoOoooOoobboOoooo

81 00O Ong

00d0D00o0o0ooooodooDoo0oooooDoDoU0ooooOoooOoooOooDoOoon
000D0D0DOOooooooooDOo0o0OoDOobOOoDOoooooooooooooDoooag
000Do0dodoooooOoo0+O0bo0o0o0ooO0oooooooOoooOoooOoooon
00000000000 0Do00o0odooooooDoooooooooooooOooog
0000000000000 bDO0DoO0DoDooUoooU0ooooOooDOoooooooog
0000D0DOO00oooUooU0oU0oU0O000DO0DO0ODOoDOooDO0oUOooOooOooDOog
ododdod0oodboOoodooooooooooooooooooooooooooon
0000000000000 0000000000000000000000000DOng
000000000 (Birkhoff O Rota O 00O Ordinary Differential Equations O Chapter 1
O00o0de DDODODOODOODODOOOODODO Section 8.9 [ODE Bibliography|, page 83 0 O
O000)d

ooooboboboooooobbobbobdooooobbbo0ooooooobooooo
goooopbobooooooooo
dddddoddddooooooobobobobbbbbbobobbbbbiO00oede OO
gbogoboobboooboobboooboooo
de/dt = f(t,x,y,...,2)
dy/dt = g(t,a:,y,...,z)
dz/dt = h(t,z,y,...,z2)
godo0d¢+:0o00do00ooooobobobobbooooooooooooboooobooo

z(a) = b
y(a) = c
z(a) _ d
t = a

000 a,b,e,...,d0000000

ode J00O0O0OO0OODODOUODOOOODOD f,9,...,A 00000000 (DQODOODOO
O000000000)0 ode0000000O0ODODOOOOOOOOOOODODOOODOOOO
UOOode D00ODOOO0DOO0O00OO00O0DLDDOOO gnuplot U0 DOO0ODOOOODOOODOOODO
ode ]O000D0D0O0ODOODDOODOODOOODODOODOOODOODODODDOO f,g9,...,h
gobooboobboobooobobooobooo

gbooboooobooboboooooboboobo+oooooboboboboooooboooD
0000obo0o00oO(00ooO00¢+00000)00000000 ARODODOODOODBOO
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gbobgbooooobooooboboboboboooooooooooboboobobog
Ub0Db00D0oede DO0ODDO0ODOODDODODOODOODDOODOO

8.2 ode O UU

Ub0b0 odebODO0ODOODODOOOLOOODOOOODOODODOODODOOOOOODOODO
0000000 Section 8.8 [Input Language], page 79 D0 00000000000 ode O
0000000 00D0OO0OO0DDOO GNU plotting utilities 0 OO0O00O0O0ODO ode DODOO
oo0oOOo0O00o0obOOO00bOO0ODOO0DbO0O00DO0O00DO /usr/share/ode’ O
‘/usr/local/share/ode’ 00 OO O0O0OOOOOOO

000000000000000000
y'(t) = y)
00000000000

y(0) =1
00000000000 00000000
yt) = e

00000000 7000000¢t=10000000000
y(1) = e = 2.718282

Ubo0b0b0obO0ob0obobO0obUobU0obU0bUbede OO0 OOOODODOODO

ode

print t, y

step 0, 1
oo+ by oooogeyd
oo 1l1boo0obooooboooobooooooooobooobooooobooog

1 2.718282

ooooooobooboonD -p0000b0dbDobob0ob0bU0bUobOon ede’ 000
00000 ‘ede-p 10’ 0000070 (DOODDOOODODO)000OO 1000O0O0OOODO
god

Ub00b00000oede DOODOOODOODOODODOODOOODOODOODO
oon

step 1, O
b ¢t0y0D0O000O0OD0DOO0ODOOODODO0ObOO0O0 to0b 10000 00000
goooooognd

step 1, 2

ooobo0o0O0t0bo0o00booO0O000obob0odOboecedOOOooOOOc) oo
0000000000000 000000000OD0O000000O0O0O0O0O EOF (end-of-file)
O00000D0 odeUODDOUOODOODDOOO control-DOODODOOODOOO

0000000000000 000000000000Ostep0 00000 (DODOO t)
gbobobobobobuobdboedebunuonouonooouoooounoonoonn step
0 ((@QO0O0o00oooooooo
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y=1
00000000000000yw(0)=100000000000000000y? =y 0 ‘y
=1’00000000000000O0DO000O00y =y 0y 00O0D0O0OO0OO0OOODOODOYy =
1’0y 000000000 step’ 0000000000 ODO0de 00 0ODOOODOODOODO
Oo000o0ooooooooooooboooooooooooooooboooooooobooan
Oo0ob0obO0obO0 ‘print’ DOOODODOODOO

print t, y, y’
ubooboobooto:obdbob yoboboboboboboboboboban

odelO00O0O0OO0OOOOO0OOOOOOOOOOOOOOOOOOOOOOOOOOO

O00do0oooooooooooooooooon

# an ode to Euler

y =1

y' =y

print t, y, y’
000000 ‘euler’ OO0 (‘#’DDDDDDDDDDDDDDDDDDDDDDD‘#’DD
DDDDDDDDDDDDDDDD)DDDDDDDD odeO0OOOOOOOOOOOOOO
gooo

ode -f euler

step 0, 1
00000 ode OOO0DO ‘evler 00000000 OOOOOOOOOOOOOOOOOO
o000 1000 ¢t0000oo0ooogoooa (tDyDy’)DDDDDDDDDDDDDDD
O0000cde D 0O0OO0O0OO0OO0OOOOOO0OOOO0OO0OO0OO0OOOOOOOOO

ode -f euler
ooooooog
ode < euler

O0O0Oode DOOODOODOOODOODOODODOODOOD ‘evler dO0DOOODOODO
goboobooooooooobobobobooboboogbooooooboooooobooon
OO0 ‘step’ UOODO0OOOODOOODOODODO . ODO00DO0OO0ODOOODOOODOOD:,
gboboboboboboboboboboboo

booobobooboobbobobooboobobboobbooboobobon

y'(t) = —y(t)

y(0) = 0

y(0) =1
ooooooooooon

y(t) = sin(t)
0de 100000000000 0000000000000000000000000000
0000000000 ¢+00000 (0000 ywp000)00000000000000
oon

y = yp
yp' = —y
0000000000000000000000000000000000000 nO00

gobooboobbooboobobooboobobooobooobo
b ¢t0boobdyobbo0oboobooobooobobooboobuoobooboonobo
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# sine : y’’(t) = -y(t), y(0) =0, y’(0) =1

sine’ = cosine
cosine’ = -sine

sine = 0

cosine = 1

print t, sine
(yO ypOOOODO sineD cosine 000000000000 O0O0OOOOOOOODO)DO
O0000O0 sine’ 0000000000000 XWindow OOOODOOOOOOOOO
ggodooooboboobobood

ode -f sine | graph -T X -x 0 10 -y -1 1

step 0, 2*PI

Udb0 ode HOUO0OOO0OOOOgraph -TXUUOOOOOODOOOO0DOOOOODOOO
‘step’ DO0OOOODOOOODODODOOOODOOOOOODODO-x010’000 ‘-y-17
gbooboboboboooobooboboboboooooooobooboboobooDog
gooboooboooboooboobobooobooooboooboobbooobooboo
Uboooboooboobooobobibodblgraph -TXOOOOOOOOOOOOOODOO
ubboobogboobbooboooboobobogo

ooooo000000ede 100000000 0O0O0O0O00O000000O00O0 graph O
ooooooooooooooooooboboOoOoooooooon
ode -f sine | graph -T X -C -x 0 10 -y -1 1
step 0, PI
step PI, 2xPI
step 2%PI, 3%*PI

Oooboooboooooboooobobd'step DOO00OO0OODOOOOODOOOOODOOO
graph -TX 000000 ‘step’ 00000000 O0O0COOO0O0O0OOOOO0OOOOO
cbobobobOoooooobooboOoooobooooooooobo0o00o0u0n graph OO0
boboodoooooooooooooooooooobooobooooOoooboooboonn
U0000000graph -TX0OUODOODO graph -TX-BOODOOOODO

UO0ODO graph -TXUOO0OUOO graph OO OUOOOOODODOOODOOOOOOOOO
00000 graph -Tps 0000 EPS (Encapsulated PostScript) 00000000000
ode -f sine | graph -T ps > plot.ps
step 0, 2xPI

graph OO O0OO0OOOOOgraph -T pngllgraph -T pnmgraph -T gifUgraph -T svgl
graph -T aill graph -T psU graph -T cgml] graph -T figll graph -T pclU graph -T hpgl
goooob ‘xoOoo4 -y ooooogoooooooobooboobooobooooooo
ooobooboboobobooob0obobooobUobob0bboede OO ODO VOO ODO
gbobobobobooboboobobobobobooboboboooo

gbobooooobobdobooboooboobobobooboooooooboooboboooon
oooooboo0oboobobo0obbo0obbob0n edeOODOOOODOODO
00O O absl sqrtl expl logl 1og10U sinll cosl tanl asinl acosl atanl sinh{ coshl]
tanh[Jasinh[JacoshUand atanh 000D OO000O0O0OOO0O0OOODOOOOODOOOOO
U ObesjoUbesjllbesyOlbesylUerferfcllinverf]lgammall gammallnorml]invnorml]
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ibetalligamma 0O D00 0000000000000 0000O0000O0 gnuplot DOODO
0000000000 (0000000 ibetal 0000 igamma D00 00000000
O000)000 ode 00D ODDODOOOPYD0DO00OOOOODOOOOOOON ‘cos’
‘sin’ 00000000 O0OO0O0DOOOO0ODOCOO0O0ODOOOOOOO0ODOOODOOd
gobobooobooboobooboboobooobooboobooboboobo
uboboboboooboobooobooobbobbob 320000000000000004
Ubobodoobibdloede b0 nOooonbooonoooobboooboboooboog
gboobogoboooooboboboobooobobbobobobooboboobobooboobo
goboooobuooobooooobooobooobboobDboooboobboon
O00O0O0Oode UOODOODOODO ‘(dndep)’ OO ODOODODOODODOODODOODOO

83 UUUUN ode UOOU

000000000000 000C00000000 odeO0O0O0O0O0OOOOODOODODODO
000000000000 0000000 Section 8.4 [ode Invocation], page 72 00 00O
000

ode OO ODOODOODOOODODOODOODOODOODOODOODODO
gboooboooboboooboobobbooobooobobooboooboboooooo
O ‘lorenz’ OO0 O0OO0OO0OODOOOOOOODOO

# The Lorenz model, a system of three coupled ODE’s with parameter r.

x’ = -3%(x-y)
Y’ = —X¥z+r¥x-y
zZ’ = X*y-z

print x, y

step 0, 200
cooooobooobooooooon

ode < lorenz | graph -T X -C -x -10 10 -y -10 10
00o000o0o0oo0o0oo0o0o0oo0o00(Oo0o0o00o0O00O0000000000

00000000000)000000000000000000 PostScript 0000000
goooooooon
ode < lorenz | graph -T ps -x -10 10 -y -10 10 -W 0 | lpr

‘w0 (DUO0O 0000)000000 graph -Tps D000 ODOOOOOOOOOOOODO
O00000O0O00000 PostScripp 0000000 O0OOOOOOOODOOOODOO

0o0ooooooooooodoooooonooooooooooooooooooao
gobodooobooooooooobooooboooobooooooooooooon
uboobdobooobooboboboobbobobobooboboobooboboobo
ode DD O0OOODOOOODO »0O020yd0000 20000000000000000O
oo0oooOoooooooooobOoonD 00000000 DOODODOODOOOO 000
goooooooooooon

0000000000 0000 (phase portrait) 0000000000000 OOOO0O
doooooobooooooooooooooooooooooooooooooooon
gooooooooooooooog
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ode HODOOOO0OODO ‘step UODOUOOOODOODOOOode DOODOODOODO
0000000 Db0Ob0OnU ‘step U0UO0O00ODOODODOOO print’ 00O ODOODO
O‘step’ OO0 UODODOODOODODODODODODOOOOOODODODODODOOODO
gobooobouooboooobooobooobooobouoobboobobooobobood
gobodgboobbogboobboobuoobbooboobd

gobobooboboooboboooobooobooboobbooobooobooboooonon
000000000 A(OOO0)O0OO B(OOO)oOooooooooOoOoooooooo
0000000000000 0000000000000000000DO00x(t)ODOOO
O00000y(t)D0O0O0D0D00O0O0000O000¢+t0000000DAD BOOODOOOOO
gbobooboobbodgooo

/

' = z(a—by)

y = ylex—d)
a,b,c,d 0000000000 O0O0O0OO0DOODOOODODOOODOODOOODOOOOODOOD
oon

ode | graph -T X -C -x 05 -y 0 5

x’ = (a - b*xy) * x

y’ = (c*x - d) *y

a=1; b=1; c=1; d =1;

print x, y
x=1, y=2
step 0, 10
x=1;y=3
step 0, 10
x=1, y=4
step 0, 10
x=1; y=5
step 0, 10

0 ‘step 000000000000 O000O000O000O000O0000000000O0
00000000000000000000000000000000000000000
000000000000 00000000000000000000graph 000000
00000000000000000000000000000000000000O0Ograph
-TXO0O000 graph -TX-BO0O000000O

ode U graph U UOOO0OUOOODOOOO0OOO0ODOOOO0DOOOOODODOOOOOO
OO0o00o0oo0ooo0Dboob0o0DbboDbO0OnD fatwoods’ DOODOOOOOODOO
goobogooo

m=1

M =1.0625

a =0.5; adot = 0
1 =10; 1ldot = 0

ldot’ = (m * 1 % adot * adot - M * 9.8 + m * 9.8 * cos(a) ) / (m + M)
1’ = ldot

adot’ = (-1/1) * (9.8 * sin(a) + 2 * adot * ldot)

a’ = adot
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print 1, 1ldot
step 0, 400

goboooobooobobooobooobooobooobooobbooobbooobobo
goboooobooobboooboobboooboooobooooboooooooooo
gobobobobobobobobobobobobobobobob MOODOOO m O
goboobogobooobobobgoboboboooooobobooboooobobooboooo
gobooboobobooboooboobooobooboo

‘print 1, ldot’ DU OD0OO0DOOO0DOOODOODOOOOOOOOOODOOODOOD
gboboboboboobobooboo

ode < atwoods | graph -T X -x 9 11 -y -1 1 -m 0 -S 1 -X 1 -Y 1ldot

oobooobooooboobooobooo0‘-mo DobOOooDOOoO0OOOOOODOOODOODO
0ooo0oooo0-sy 00000000 1(0)00000OO0O0D0OOOUOOo0OOOOo
uooooobooobobooooboooboooboooooooboboooboooooo
uoooboooboobooobboobobooobobooobobooooboobooboooooboog
good

ggoobboogoouoboobbooooboobbdooobobbooooobnooboobooon
U000 ode ODDOOODOOODODOO ‘examine’ OO O0OOO0ODOODOOODODOO
0000000000000 00000000000000 Section 8.8 [Input Language],
page 790 OO0OOODO

OO0 ‘print’ 00 ODD0DDODODOODDODOODOODDODODDODODDOODODODOO
oooobooooooooooooo »guoobooboboooogoooboogo
oooboooo «ovyorodbdb00o000b0ODOODbDOoODOOO0O0OO0bOObOODODO
000000000000000 (DOoooO0o0UODOOo00bOoOOO0OO0)ODooOoOoOO
0 O Section 8.6 [Numerical Error|, page 75 000000

Oobooobooou0bDO0print’ DO ODOOOOO0ODOOODOODOOOOOODOO
oboooooo

print <pr-list> [every <const>] [from <const>]

‘[...1’0000000DO0O0C0O000000OOoOooObOODOOOOO0O0OOOOgg ‘every’
U0 “from’ D0 ODOO00O0OOO00OODOO<pr-list> 00000000 0O0OOOOOODOODO
gboogobbooboobobooobooboo

print t, y, y’ every 5 from 1

<pr-list> 0 <t, y, y’> 0000 ‘%very 5 0 ‘from 1’ 00000000000000
0000000000000 +000 1000000 000000000000 ‘every O
0 ‘step’ 0000000000000 00000O%row 00000000000 0000
00000000000000O0

8.4 ode HOODODOOOODOOOOONO

000 ode 000000000000 000000O00O0ODOOOOOOOODOOOOOOO
0ooooooood

1. 0000000000000

2. 0000000000000

3. 000000000000000000000000000000000000000
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4. 0000000000000
gobooboobooobooboonoobo

‘~f filename’
‘~—input-file filename’
OO00OO0O0O0DO0O0ODOOOOfilename OOOOOOO

ubboobogbobooobooboobbooon

‘-p significant-digits’

‘~-—precision significant-digits’
(00000000000 6000000000000 OO0 significant-digits O
0000000o0oooooo0o00UooooooooO0oO0oooooDooDo

.
‘-—title’ O00000O0OO0OD0OOO0OO0O0O0OOOOOOOODOOOOOODOOOOODODOOOO0
oddodoooooooooooooooood

goooboboboobooboobobobobooboboobobDboobOoUobO -rRO
‘“A’O-F0000000000000b0ooooOoO0o0 “-rR (Runge-Kutta—Fehlberg) O
ugoo

‘-R [stepsize]’

‘--runge-kutta [stepsize]’
U000 Runge-Kutta—Fehlberg OO0 000000 ODOODO stepsize U0 OO
go0ob0o0ooOooO00obOoOO00obDoO00obOoOo0o0boo0oobbooooboo
OO00000DOOC0O00O00DO0O00O00 RungeKuttaOOOOOODO

‘-A [stepsize]’

‘-—adams-moulton [stepsize]’
Adams—Moulton 00000 0-00000000000O0DO0ODOO stepsize
go0CooOoOoO0oDOoOoOoOoOoOoooDoOOOCOCOODOOOODOODOODO
0000000 (0000)0Runge—Kutta—Fehlberg 00 000

‘~E [stepsize]’

‘-—euler [stepsize]’
OO00DOO000DO0O000O00000DOo0O0DOUOODOstepsizeDOOODO
oo olbbo0oobboobooobboobobooobboobooo

O0o0o0ooOooooooO -0 ‘-’ (00)00-PO0000D00o0oo
ubooobobooboobobobobooo

‘“h hmin [hmax]’

‘~-—step-size-bound hmin [hmax]’
000000000 minO0O0DO0O000O0OO0O0O00000O00000O00000
O00 minO00000000000000000O0DOOO0ODOOOOOO0O0O
000000000000 000000000000000000D000000
0000000000000 000000D00000000000000  hmax
00000000000 o0oooooooooooooooooooooon
000000000000 o0ooo0o0Dooooooo0ooooooooog

gbooboboobooobooobobooboobboobooboooon
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‘-r rmax [rmin]’

‘--relative-error-bound rmax [rmin]’

‘~e emax [emin]’

‘--absolute-error-bound emax [emin]’
‘0000000000000 ooobOo0o0o0oooooDoO>-ry0o0an
00000o0obooOO000000000ooooobOo0o00000gd rmax
(0000000 10°)000000000000000000000O000O0
0000000000000 0O0O00000o0bObO000ooooooDooOoan
ooo0oooObOo0O0o0oboooo0o0oObOooooooooOoooOooooooOon
000000000000 oOoO0000ooobOo0oo0oboo0o0ooooOoooo
0000000000000 0ooo0ObO000000bDD0D min00O00O0OOOOO
0000000000000 000000O0000000000ODO (DUDOoOo
00 rmin 0 rmax/1000 000)0‘-e’ 000000 ‘-r’ 000000O00OOO
ooooooobobooOoobooo0oooooao

‘g’

‘-—suppress-error-bound’
000000 (0000000000000 0000000000D0UoUDOoO
00000)0000000000000O0O00O0O0O0OODODOOOO0OOOOO
O00OCCOOO0O0O0O0000OOoede0OODODODODOODOOOOODODODDODO
OooooOooooooooooOoOooooooo

obobooboobboobooboboobooobo
‘--help’ [OO00O0OO0OO0DOOOOOODOOODOOOOOOODOOOOOO

‘——version’

goboobooboobbooboobboobooboo

85 UU0Uoogg

ode 00000000 UDDOODOOODO (DOO)DODODDOOOODOOO

e JJ00OUODOODOOUDLOODLOOULODODOUULDOUODOOUDOOULODODOODOOD
O00O%print’ OO ‘step’ O ODOODOO

o IO OODDOODLOODLODOODOODOO

ode Ul‘step’ DO UOUOOODODOOOOOOODDOOOOOOOODDOOOOOOODDO
gbooobooooboboboomooboooobooobooboooooobobobbob
UboobOobobooboobibbboedeODbObDOODOoODOoOobooboOobObOoDODO
obooooooon

ode 00000000000 ODODOOOOOOOOOOOOOOOOOOOOOO
0000000O0de 0000000000000 O00 (0000000000 Section 8.8
[Input Language], page 79 00000 0)000000000000000000O0O0O0OOCO

ode::nnn: syntax error

‘nnn’ 0000000000 O0ODOOODOOOOOOCOOOOO0OOOOODOOODOO £
filename’ OO 00000 OOOOO0DOOOOOODODODOOOOODODOOOOOO
gbooboooboobooooooooon

ode:filename:nnn: syntax error
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gbobobobooboooooooooboboboboboooooobobobOonbo
oboobo11go0ogoo

gbooogoobooboboooboboboboboooboboobooobooboboooooon
gobogoobooobooobooobboobboobbuoobbuoobbooboboo
gbobooboooboboobooobboobooobbooboonobo

000000000000 0000 (D0D0O0O00O0O0O00D0O0O00UO0OO0O00) O ode
0000000000000 D0O0DO00ooOoOn ode O “Floating point exception” O
0o0dbOO0DOooOOoo0o0oo0o0o0bOobO0bOoDOoDooOO0oooooobOOobOooooOonog
ooobooooboooooooon

y = 1/0
00o0000o0o000o00ooo0oOo0oOOU000O0DLO0O0 (DOoUDoOoooDUODOooOoo
Oo0o00ooo0)yooooo

y = 1e100

z =y4
gboboboboooooobobobobOobOboede O OOODODODODO
000 1.8x10**¥ 0000000000000 0

ode UUDOODODOODOODODOOODODOOOODOODODODOODODODLOOODO
gobooboobbooboobbooboobbooboobbooboonoobo

ode: arithmetic exception while calculating y’

Ub00d odeOU0OUOOOODOOOODOOODOOOOOOOODodeOOOnOOonnO
gboobooobboboboboobobob0oobobob0ooboobobobO00b0ODode
gooooobobooboboboobbooobooboboobooboboobobo
goboobogooo

ode: square root of a negative number while calculating y’
0000000 (0Ooooooo)0ooo

ode O0OO0O0ODOO0DOOOOOD matherr OO0OOOOO0OODOOOOODOOO
Oo0o00oO0b0o0o0O0b00DO0b0o0bo0oDOobO0O0OODO0ObOOObOODODaeg O
‘camma’ 000000000000 O0OOOOOOOOOOOOOOOOOOOO (DODOO
0000000o00o0oU0o0oD)00000UD0 (DOoOoUooOoOOoDUoOoOoUbODOoOoDn)
00000 Omathery’ DOOO0OO0OOO0OOOOODOOOOODDOOODOODOOODOO
ugboooood

ode: range error (overflow) in lgamma while calculating y’

ooobooooobooooooobbooobooooDboOn Qgamma’ DOODOOOOO

gboboobooooboboboboooobobobooobobobobonooobog

uboboobobooobooboboobaoooo
goboooobobooooboobgoobouoob-r 0 -’ D0000DDbODObObOOD

gbobooboboobbooboboobboooboooooooboooobooooooo
UbbobbUdUloede 0O OOO0OO0OOOODODOOOOODODOO

86 UOOUO

ugbbooobuoobbooobooobboobboooobooboobboobooboon
0000000000000 (DOooooO0O0o00D)0o0oODOOoODOOOoDOOobOOOOOO
Ub00b0ob0obOobobob0b0bob0bO0bbOede D000 OOOODOODODO
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O00o0O000o000000000O00000000000C0000O0O0O0O0B00000O0
00000000000 (D000 Atkinson O Introduction to Numerical Analysis 0 O)
00ooo0ooon

goboobooboboboobobooboobooboobooooboboobboboo
gobogobouooboooobooobooobbooobouooboboobboobood
gbobgobgooboooooboooooooboboboboboooooobobobOonbo
gobooooboooboooboooboooboooboboobboobboooboo
goboooobouoobboooboooboooobooobooooboooobooobooaon
gbobooboobboobooobboooboan

gbooboobobooboooboobobobooooobooboboboboooboboooon
goboooobooobobooobooobboobboobboobboobbOoobobo
UoobobobbO00oddblboede DOOOODDOOOOOOO0ODDDOOODODDODOOO
gbobooboooboobbosbbooboonoooboobobooboooooobooo
0000000000000000 107°000000000000000O00O0O0O0O0O0
ooooooooo ‘“yooboooooboooobogoooooon

gobooboobooboboobooooboobobboobbooboboobooboo
gobooooboooboooobooobooobooobooooboboooboobooobobo
ubobobbooboboooobodboooboobbo0obo0obonb odelOOOOO
gbboboobooboboobooooboobooboobobooboboooboon
‘-.pl7 000000000 1IvO00DOO0O0O0OOO0ODOOODOOODOOODOOODOOOD
goboobogbooboooobooboobbobobooobuoob 1vbbooboooboo

goboooboobboboobooboobboboboobobbooobobobboboobo
goboooobouooboboobobooboboobobooobooobooooboooboon
googobobobbouoooobobbbooboooobobbbooooooboboobboogo
gboobobobooooooooboboboboooooobobobobobOobo
gobogooboobbooboboobboobbooboooboooboooboon
gbooboooboooboiobUboedel00OO0O0bOOo0obODbODOODOObDOODOOn

gbooobooboobobobooboooboobobooboobobobobbob
gobbogobbooobbodgbboooboobbuoobbuoobobuoobbooboboao
ooobooooooboooooooobboooobo0o0obOOo0o0oDbbO0U00DOURunge
Kutta—Fehlberg (‘-R’) 0 0 Adams-Moulton (‘-A’) 00000000 (CDO0OO0OO0OOOO
oo0)oooooo

gbobobooboobouobooboboboboobooboobooboboboboo
goooogooooboobobooooboooooboooobobob™oboooboooon
goboobooobuoobooobooboooon

1. 00Ooog

ode OO UODOODOODODODODODODODODODODOODOOOOODOOOO
obooobuoobboobboobbo0obogbboedeOoboooDOO
goo

0000000000000 00D00000000D0000000D0o0Do0o0o00n
0000000000000 0D000D000D0ODODOBirkhoff 0 Rota 000 Ordinary
Differential Equations [0 Chapter 9 000000 Oode OO0 D0OOODOOOODOOO
O000000o00ooooooooooooooooooooooooooooon
o000
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2. 0000000

Uboooooboobobibd odebOobObOOOOOOOODLODOLOOOO
goboooboobbooboooboobbooboooboooboobbOon
gobooboboobobooboooboobboobooobooobooobobon
gobooobobooobooooboobobooboboooboooobooboobooooon
goboogobuooooooboboobboobboobobuoobobuoooobooon
gbobobobobobgobobgoobooooooooooooobobobobon
goboobooobooo

000000000000 000O000000O0 (DOOobooOOo0oooooO0)Ooo
ooooboo

0000 ¢t>00000000000000000

y(t) = —1/t.
OobooooboobD¢t=000000000000000step 000OD0OOODOO
OO000o00oDoooood

step 1, -1
ode OODOODOOOODOODOOODOOOD
oobooooboOoooooboOooboooDo

Yy =1/y
0Oy=00000000000000

y = + (2t-0))"2,
0000y(2)=2000000000000 (20)Y20000'step’ 00000000
00 :+000000000000OO0000O00bOo0ooooboOooooo

gobodbobooboooboooboooboobboobboobbooboboo
Ubobo0booo0obboo0obiboo0bddoede 00D O0ODODOOOODOODLDDOO
ugboooooboooboooboobod

3. 0000

ggoooooooooobobbbbbboooooooooooooooooooo
uboobooobooboob oboobooboooobboooooboo

z = 2y
O000(z,y)=(0,0) J00000000O0OOO

gobooboooboobobooboooboobbuoobbooboooboon
ubboobobooboboooboboooboooboobobooonbooobobooobooo
ubooboobobooboobbooboobooobobooooo

0000000 ode000O0ODO 2(0)=y(0)=0000000000000000O0O
gboboobooooboooboboobobooboooobuoobobooboooobooon
gbobooobogoaboan

ode 0000000000000 OOOOODOOUODOOODODOODOOODOODOODO
O000o00000o0O00oO00 (bo0o0booO0o0oOoOO0o0ooOOoOoooO)0DooOoo
000O0000o00o00oo0ooooooOooo0ooooooooooooOoood
0000000000 (0000 Birkhoff O Rota O Ordinary Differential Equations,
Chapter 6 00 )0
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4. 00000000000

ode HO0DOUODOODOD0OOOOODODOODODODODODOODLOODODODO
goboobobooboooboobboobobooboooboobboobobon
uboobooooobomboooobboobooobooobobiboobddloede OO
gbobooogad

godooooboobbbotododooooooooboooo
y = —100 + 100t + 1
y(0) =1
OO0 [0,1]]000000oo
y(t) = e 19 4+ ¢,
U00O0Oode OO OODOODODODOODLDODODODDODODDODODDODO
gooooobobbobboboboooooooooo
ode 0O DDODO0O0OO0OODDDODODOOOODDODOOOOODDODODODOOOOODOOO
gooooooooon
1. 00O0bOo0o0dddUd: oo oooooooo

gboboobooooboobbooboboobobooobooboboobobooobooon
gboboooboooboboobbuoooboooobobooboboobbooooobooo
ubogbobooboboboobbuoobobbobuoobobobobooobobo
gbobooobooboooobooobooooon

e JOOOOOODODODODLODODODODODODODODUDODODO
0000 (-r1e-90‘-r le-11'0‘-r 1e-13’0...) 0000000 OOOOODO
ubobooboobobooobooobobooboobboobooobooboon
gbooboooood

o DO OODOOODLDOODLOOODDLOODLOOODLDDOODLOODLDDOODLOO
ugbboobogboooobgad

OO000o00obDOoO00oO0obO0o0DOoO0obbOO qee 00000000 DOO0OOO

# an equation arising in QCD (quantum chromodynamics)

f° = fp
fp’ = -fxg~2
g’ =gp

gp’ = gxf"2
f=0; fp=-1; g=1; gp = -1

print t, £
step O, 5

UO00b0oboOob0oon ‘stability UOOOODOOOODOO

# sserr is the bound on the relative single-step error

for sserr

do

ode -r $sserr < qcd

done | spline -n 500 | graph -T X -C
D000 ‘stability OOO0OO0OO00OO0OOOO0DOOOOO0OOOOO0DOOOOOOO0DO
uboboobootoooooooooooooooooobooooboooboonog
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sh stability 1 .1 .01 .001

goboooboobboobbooboooobuoobbooboooboooooboao
gboboboobooooooooo

2. 000b000b:-b000000n

goboooboobbooboooboobbooboooboooboobbon
0000000000000 (0000000000 0O)000D0o0o0oOOoUooOoOO
uobooooboobboobboobobooboooboooobooooboonoobg
gbobogbooobooon

J. 0b0oooog:-boboooooboboon

gbobobobgobobooooboobooooooooooooobobobobon
gboooobobobooooobobobbobooboooobobobbobon
oobooobobooobooboobooooboobbooboooboobooboobooon
gobogboboobbooboooboobbooboooboooboboobobon
gbobobobgbobgobooooooooooooooooobobobobon
goboooboobbooboooboobbooboooboobboobobon
gobooboobboobooboobooboonobooboobobooboon

87 UUUO

ode HODUOOODDOODDOODODDOOODOOODOODDOODDOODDOODLO
0000000000000000000000O000000 (DOD0D0DoDoOooOO0)ooo
0000000000 0O0000 (DOODO0DU0D0O00O0DU0D0O0DO0UDUooOOoooooOoO
00000o0O0O00ooO0o0oooO)00o0oO0OoUoOoOOOoDUOOOooDUOoOOoUOooO
goooboobooobooooooboobooobooboobobooboobobooboon
goobooobooobooobooobbooobbooobboobboobbooobobo
gboobooobooboboobobbobooboobooobobooboooboooonoon
gboooboooboooboobobooboobooboomooboooboooboobobo
gboobooboooboobooboobooobooboobuoobooboobooab
gbobgobobooooooobobobobobooboooooboobobobobonbo
goboooobobooboboobbuoobboooobboobbooobooobooon
gobooboobbooobooboooobooboooboboobooboboobooon

8.8 ode U OOU

00 odeDOO0ODOOODOOODOODODDOODODDODLOODDODODDOODO
gooobooo <«gboo>gooooboboooobobboooooboooboobooboon
gobooobobooo

<program> = ... empty ...
| <program> <statement>
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SEP

IDENTIFIER = <const> SEP

IDENTIFIER ’° = <expression> SEP

print <printlist> <optevery> <optfrom> SEP
step <const> , <const> , <const> SEP

step <const> , <const> SEP

examine IDENTIFIER SEP

<statement>

<printlist> ::= <printitem>
| <printlist> , <printitem>

IDENTIFIER

IDENTIFIER °
IDENTIFIER
IDENTIFIER
IDENTIFIER

<printitem>

(RSN

<optevery> = ... empty ...
every <const>

<optfrom> 1= ... empty ...
from <const>

<const> ::= <expression>

<expression> :: ( <expression> )

<expression> + <expression>

<expression> - <expression>

<expression>
<expression>
<expression>

*
/

<expression>
<expression>
<expression>

FUNCTION ( <expression> )
- <expression>

NUMBER
IDENTIFIER

goboobogoobbooobooobobooobooobooobooobooobbooobobo
gobobobooooboooboobooboooboobooogd
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Class Operators Associativity
Exponential B right
Multiplicative * / left
Additive + - left

gobobooobooooooobboboooooooooobooooboboooooooboooon
gobodobooooboobooo

1. IDENTIFIER °’ = <expression>

0000000000000 IDENTIFIER DO 0ODOO <expression> UDOOODOOO
goboobooboobooboobboboboobbobo oooboobboobbo
goboobooboboooboooboo

2. IDENTIFIER = <expression>

IDENTIFIER U0 0O <expression> UUUOOOOOO0OOOOO0O0OOOOOOOOO
gbooboobooO

3. step <comnst> , <const>
4. step <comnst> , <const> , <const>

‘step’ OOODOODOOOODOOOODOOOO <const>U0000D0OOOOODOO
googoogoboogobooobogooboobooboobooboobooooooboobooo
gobodboboooboooboobboobobooobooobooboooboon
gooboooobooobbooboboobooboobooboooooboboobobooboobon
ugbobooboooobooaooo

5. print <printlist> [ every <const> ] [ from <const> ]

‘print’ DO0O0O0O0D0O0O0DOO0O0D00OOO00O00D0O<printlist> 00000000
U0 IDENTIFIER OO UOUOODOO IDENTIFIERUODOUODO 000000000000
oo odboooooooooboboboooovyooboboboooooooon
0000000000000 000U0oLO0o0UC0DO0O0 (Dobooooo)oouoo
OO00000D0O00O00DoObDOOevery U0 “from’ OO0DOO0O0D0OOOOOO
O00O0O%very UOODOODOO <const>0U00OU0DOD0OOOOOOODOODOODODO
0000000 (D00 ‘every 1) 000000O0DO0OO0DOOODOOOOODOOOODO
O0000000 4Yro’ OO00OO0ODOO0ODOODOODO <const>0000000O0O
gbboobobooboobboobuobbobobodobooboboobooo

‘print’ U0 O0OD0OOD0O0O0ODODOOODODOOODOOOODOODODOODOO
gbobooboooboboobobooboooboobooboobobooboooobooon
gbooobooboan

6. examine IDENTIFIER

‘examine’ 0 UO00O0O0OO0O0D0OOO0OODOOOOODOOODOOOOODOOOODO
O00o0ooooobouobUobbodn ‘odetoEulerr UOODOOODOOOO ‘examine
yooooooooooooooooooo
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"y" is a dynamic variable
value:2.718282
prime:2.718282
sserr:1.121662e-09
aberr:3.245638e-09
acerr:0

code: push "y"

‘dynamic variable’ (0000) 0000000y 0000000000000 0OO0OO
gbobodbboobooobuoobboobbooboooboobbuoobobod
oon

value gooboobooooo

prime gboboobooobooon

sserr gobooboobboooboobooobobooboon

aberr gbobooboooboboooboobooobobooooan

acerr DO0D0O0O0DbO0OO step 000000000 OOOOOODOOODOO

gooboobogoo

‘code’ J00DOOO00ODOOOO0 yOODOOODOOODODOOOODOOODDOOOO
00000000 (D00D0oo0oOooO0O0o0oOoDU00oooOoDOOO)DOooDoOoOoooo
gbobobobgbobgooboooooooooooooboboboboboboo
boobobood0Udpushy Oy ooooboobobobooboboobooo
gboboobooboboobooooboobooobooboo

ode HOODOOOOOOOUOOUOUUOUUUUUUUFUNCTIONL IDENTIFIERL] NUMBERU

b0 sep00b0O0O0O0bOObOObDOnO

1.

3.

FUNCTION

absUsqrtUexplloglllnlJ1logl00 sinll cosltanldasinl]acoslatanl] sinh[]cosh[]
tanh[Jasinhlacoshllatanh[lfloorlceilllbesjOlbesj1llbesyO0lbesylUerfUerfcl]
inverfl lgammall gammall normld invnormd ibetall igamma U OO OO ODOOOOOO
00000000000 bU0o0D gnuplot O ODOOUODOOOODOOibetad OO
O0igamma D0 OO0 0O00O0ODOOO0ODOODOOODOOOOODOOOOOODOODO
000000000000 0aten 000 —PI/200 PI/2000000000000
gooo

IDENTIFIER

gobobooobobogobobuooobboobb 3200000000000000
00000000000 000O0O00C0O000D000DOD0O0C0DO (bOooDUOOooD)o
ooooooboooooooboooboOooDbooboOo PyOO0O0ODOOO0ODOODO
NUMBER
gooboooboooboooboooboooboobooooboooooogn e
OO0 ‘E0 1020300000000000O00DOO00OOODOOOOO0ODO
gbbodbbooobooooboobboobbooobuoobboobooobooan
oooooobbooooooerobbonoOoO

SEP

gbobooboogobbooboobboobooobobgon
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ode UODOOODOOODOOODOUODODODOODOOwOOLOODLDODODOODOOD
00000000000 000000000oU0o0o0oO0o0oooooooooooo (V)
gooobooboobooboooobobooobobooobooobboooobooooboboo
gbobogbooobobod

gboooodobooobooboboboooboobobobooboobobobooboo
00000000000O0O000U00oOoo0DO (oboooooo)o

89 LU Uouuon

e K. E. Atkinson, An Introduction to Numerical Analysis, Wiley, 1978. Chapter 6 0 [
000000000D0Doo0000oooooooooooo

e G. Birkhoff and G. Rota, Ordinary Differential Equations, 4th ed., Wiley, 1989.

e N. B. Tufillaro, T. Abbott, and J. Reilly, An Experimental Approach to Nonlinear
Dynamics and Chaos, Addison—Wesley, 1992. Appendix COO000 ode 00O OO0
goooga

e N. B. Tufillaro, E. F. Redish, and J. S. Risley, “ode: A numerical simulation of ordinary
differential equations,” pp. 480-481 in Proceedings of the Conference on Computers in
Physics Instruction, Addison—Wesley, 1990.
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9 libplot 0O 00O

9.1 libplot DO OOOON

GNU libplot 00000 44 000000000000000000000000O000O0O
000000000000 00000000D00000000000 X Windows 0D O0O0O
0000000 o0oooo0o0o0ooooooooooooooooooooooooon
0000000000000 0000000 API (application programming interface) O O
0000000000000 000o00oDoDooo0o0ooo0oo0oooooDooooog

plotutils 0000000 COC+D0O00000DO0DODOODOOODOODOOODOOOOOO
OO00D00OO00bOO ChOoOOOO0O0DO0O00O0OO 1ivplot 000000000 C++ 0O
00000000 (1ibplot 00O OOOOOODOOOODODO) libplotter O OOOOO
U000gbogbg 1ivplot DO0OOODOOOOODOOODOOOODOODOOOODOD
googooboobooooogd

livplot UOOOD0O0ODOOO0ODOOOOOOOODOOODOODODODOODOOODOODOODO
000 (D00O000o000U0)0000bo0o0oo0o0ooOoUooOOoUoOoOooooO
gbobooboobooobboobboobboobooobooobobooobooooboon
gbobodoboboobboobboobooobooboooboooboobooobooooboon
gbbogobooboobobooboobbuoobuoobbooboobo

PostScript 000000000 (DO0OO0OO0DODO0DO0O0OO0OO)0000O0DOOOOOO
gbboboooboboobboooboboooboboobbuoobboobboobboon
gboogboobobooboobooooooobobobobooboooooboobobobobo
gobooboboboobooboobobooboobobooboobobuoobobbo

libplot OOOODOOOOODOOOCOOODOPotter DO0OOODOOPlotter 000000
gooboobooooooobobobobobooooboboboboobobobobo
OooboboogoooobogbodPletter D0 ODODOODODODODODODOOODOO
OooooopoboboooodPletter 000D O0OO00ODOODOOODOODODOOODOD
googd

OUobbOO Pletter U0 DOODOOOODODOODOOODODOODOOOODOOODOOD
bobooboobobbOobOoonn 1ivplot UODOOOO0O0O00O0O0O0DODO1ibplot
gbbodgboobbuodgbooboboobooon

000000000 Plotter DOODOOOODOODOOOOO

e XU PlotterlO D DODODOODOOUDOODOOD Xwindow UOOODODOOODOO
ugboboooobooboboobboobooobooboboobbooobooobooDoo
ubobobooboobobobooboobobobooooboboboooooooog
ubbogobugobboobooobooobobuoobboobboobobooboo
oobooobooobooobbD gogbobooboooboobooooboobooobobooDo
Ub00o0ooobooooooonbogoDnD XO Pletter OO0 DOD0OODOOOOOODOO
ubobooboobbooboboooboooboboobooo

e X Drawable O PlotterO0 0000000 OO OO X DrawabledO X Windows O 0O O O
O000000000000O0X Drawable 0OO0X OO0OOOO0O0OOOOOOOOO
0000000000000 Plotter 000 0O0O0OO0O0O0OOOOOOOOOOOOOO
000 (Section 9.5 [Plotter Parameters|, page 128 0 0 )0

e PNG O PlotterU 000000 10000 PNG (Portable Network Graphics) O 0O O
O0000000000000000000000000000000000O0DO0OO0OO
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U00000 ImageMagick UODOODOO display U0 DO O0O0DO0O0OO0OOOOOO
oooon

e PNM O PlotterD DO OOOO 10000 “portable anymap” 0O OODOOOODOO
000000000000 0000000PNM OO0 0OPBM (portable bitmapd O O O
0)O0PGM (portable graymap0 00 00000 00O )O0PPM (portable pixmapd 0 O O
00)000000000000000000000000000O0OOOOOODOO
000000000000 0000000O000000000 display0d0O0nooOdd
00o00oooooooooo

e GIF O Plotter 00 ODODOD 1000000 GIFOOODOOOOODOOODOOOD
oo0oo0o0oboOooOo0o00oooo GIFPOOOOOOODO GIFDOOOO LZW O
gbooobobooobooboboooboooo LzwoooboooooboOgoOg Unisys
gboboobooboboobobooboboooboboobobooogn display O
0000000000000 0000O00000DOO00000O GIFODOOOODOOO
ogoogon

e SVG O PlotterD DO OOOO 1 O0OOO Scalable Vector Graphics 0000 O
ooOooooo0oobDooOooobDboOoOooboDbbOOosSvG obooooooboooo
00000000 O0ODOOXML 00O0O0OO0OO0ODOO0OO0ODODOODO W3 Consortium
(http://www.w3.0rg) 00 0000000000000 000O0O0O0OODOO Graphics
Activity (http://www.w3.org/Graphics) O O 0O O 1libplot OO SVG O 2000 O 3
U3000uouoobobooooon

e [llustrator O PlotterD0 00O OO0O0OO0O 100000000 IMustator OO0 OO0OOO0O
000000000000 0000000000000000000000 Tustrator
(00000 s500)00000000O0O0O0O00O0OOOOODOODOOOODODOO

e PostScript O PlotterD 000000 PostScript 0000000000 DOOODOOO
0000000000000 00000 1 00000000000000000  EPS
(encapsulated PostScript) 0000000000000 OOOOOOOOOOOOO
000000000000 00000 idraw 0000000 D0OODOODOOOOOO
Section E.1 [idraw], page 1630000000

e CGM O PlotterD 0 OODOONO Computer Graphics Metafile 000000000000
goooooooOooooOooooOoooOobOoOoOooboooDooo cGgMUOoboOoOooo
j000gooocGMDOOO0OdOoooOoOoooooooogoonO WebCGM OO
000000 000O0O0OOOWebCGMUOOOOOOOOOOOOOOOOODOOOOO
O00000WebCGM O0O0O0O0O CGM Open Consortium (http://www.cgmopen.org/)
ooooooo

e Figl PlotterDODOOODOO 10000 FigOUOUOOUODOODOOOOODOODO
gboboooboboobooboobobobobOn xfig00OO0ODLOOD0OO0O0OO
gboooboodbD=xfigOOO00OO0bOOobOoob0oboboooboboobobooobo
0000000000000 O0 Section E.2 [xfig], page 163 0000000

e PCLO PlotterDOOOOODO PCL5O0000OO0OOOOODOOOODODOOODODO
ooooOooopCLsO0b00O0OO0OOOCOOODOOODOOOOOOODOOODOO
O0D0o0DOo0DOo0ODOO0o00OOoPCLS 0000000 0DOOO LaserJet DODOO
oooboooooooobbooo0oobobo0oobong Pletter O OOOoDOOOO
gobooboooobooooo

e HP-GL O PlotterD00 00000 HP-GL(OODOODODOOOOOOODOODDOOOODOOOO
000)000000000000000O0O000OO0O00UOODO (OO0 0OO
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HP-GL/2)00000000000000000O00OO00O0OOOOUOODOOD
gooboooog

e ReGIS O Plotter0 00 0O OO0 ReGIS (remote graphics instruction set) 0 0 0O O O
OO000D0CODDODOOO00D0OOCO00O0DOO00ODOOO0OnnD ReGISOO DO
OO0000O0OO000O0oOo0ooDoOoOoOoOooDOOoODbEC O VTIs40O0VT3300VT2410
VT240 000 dxterm DO O OO0

e Tektronix O Plotterd 0 OO DO OO Tektronix 4014 00000000000 OOODO
0000000000 U00ob00oDOoboODTektronix 4014 000 00O0ODLOODOODOO
Uo0oopooooooooDX Window OO DODODOODODOOODOOD xterm 00000
OOO0O0OMS-DOSODO kermit OOODOOODODO

e Metafile 0 PlotterD0 00000 GNUDODOOOODOOOOODOOOO graphics metafile
dddddooooooobbobooooobobbbbooobooobbbooboobooboobn
OSOO00O0O0oOUoO ‘plot(s) D0DODODDOODDOODDO (Appendix D [Metafiles],
page 161 00 ) 000000 GNUplot 000D 0DO0O0O0O0ODOOODOODODOOOD
00O (Chapter 3 [plot], page 27 0 0O)O

OO0 Plotter HIO0DOO0ODOOOOOXO XDrawable DOOOOOOOOODOOOO
O0O000O000D0O0OO00DO0O00D0X O Plotter1O0DOOOOO0DOOODOOX Drawable
0000000 XDrawable DO OOO0OO0OOOO

000000000 Plotter 0000 (XOX Drawabled PNGO PNMOGIF) 0000
gobooooboooboboooboobobooobooooooooboooooboobooon
gobobooobboooboooboooboboooboboooboboobbooobboobobo
good

0 0 0 XO X Drawabled ReGISO Tektronix( Metafile 0 Plotter 0000000000
0o0o0o0o0o0o0oobobo0o00ooooboo o000 ooooooooooooooo
00o0oooooooooooooooobbbbbobbo0o0o0o0oo00ooooooooa
0000000000000 0oO0oO0O0O0O0PNM O GIF
00 Plotter 0000000000000 0O0O0O0OOOOOOODODODOOOINustrator O
PostScript 0 Plotter 000 00000000000 (‘bounding box’) JOOODOOODODO
OO0OFigd Plotter 0O OD0OO0OODODODOODOOODODODOODOOODOO

OO Plotter 000000000 0000000000O00O00O0Oopenpl O closepl OO
ooooooooooooooooobooOoooooOoOobobOoOoOooooOoOobooOoooooo
UO000000 openpl...closepl UOUODOOOOOOODDOO openpl...closepl U0
OO00OOOOO0O0OO000O0OOO0ODOO0O0O00000OODOObOOOOPlotter 1000
0000000000 0000D000X O Plotter DOOO0O0O0OD0OOO0OOO0OODOODOO
00 O PostScript PCLOHP-GL O Plotter 00000000000 O00OO0OOOOOO
O0000OX Drawable O Tektronix O Plotter 00 O000O0O0O0O0O0ODOO X Drawable
0000000000000 00000000000000 Plotter (PNGO PNMO GIFO
Hlustratord PostScriptd CGMO Figh PCLO HP-GL O Plotter) 00 O O Plotter 0 0O 00O
O0oooooooooooooOoOoooooooOoOobooOoOoOoooooDooOon

OO0 1libplot OO PostScript U CGM O Plotter D0 D0DUODOOOOODOODOPCL
0 HP-GL O Plotter 0O O0O00ODO closepl O OO0O0O0OODODOOOCODOOOOOOO
O000000PNGOPNMO GIFO SVGO Ilustratord Fig O O Plotter 00 O000O0O0DO0O
00000000000 O000O0PNGOPNMO GIFOSVGO HustratorO Fig D OO OO0
Ooo0Oooooooooooooooooo
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0000000000000 (viewport’) 0000 Plotter 0000000000000
UoooobooooobobonooooonD Pletter DODODODOODODODODODODO
gbooboooooooboobobbobobobbooboooobooobooooooogaon
0000000000000 OC0ODO0OC0ODOODOO Pletter ODODOOODOOODO
ubboobuoobbuoobuoobbooboobbooboay

openpl O Plotter 00O ODOOODOODOOODOOONO space 00O OOPlotterD OO0
Ubobobob0obobOobobOobObOspace U0 0O0ODOODOODOODODOODOO
000 (bO0oo0oo0)0oo0oUo0oo0oUoO0o0oO0o0LOOo0oOOOooOoooOo
UO000bo0obobOdbboUdbOOspace 00 feconcat DO DO OOOODOOOOODOODO
Ub0ob0obO00OO0fconcat OO ODOODOODOODOOOOLOOOOOODOODOOODOO
Ooooo0oOoooO0ooboo0oOobboO0o0OobbO0oOobbOOoOoOnn PostScript DO OO
gbooboooooooon

00000 Plotter 000000000 (DOODOOOODODOODOOO) O PostScript O
gobooboobooobboobooobooobooobooobooobooobooon
gbooboopooboobobooboboobooobobooobooooboboobobooboon
ubobodoboboobobooboboobboobobooboooobooooobooooboaon
000 (boooo0O0)00Q0O0O0O0O000 (boooOOO0oOoOOO0)DODOOoDOoOOO
000 (D000O0O0U0000b0)000U000O0D0O0D0DOO0OUO0O0ODOn

O00: PostScript 0 0O0O0O0O00DO00O00O0 savestate 00000000000 OO0ODO
restorestate 0 J 00000000000 (DO0O0DO0OD)000OO 1libplot O PostScript
U0o0b0000bb000bb00001libplot OO savestate DO UOOOOOODOOO
gbobodobobooboboooboobbooobooooooobooboobooboobooo
gbbogbbooboobuodgbuoobbobiboobdodbibdobid restorestate U
goboooobobooooooboboobooooboobodoobooobodo0Od 1ibplot
0000000000000 0000 ‘newpath’ DOODOOOOODODO PostSeript 0000
gboboobobooobboobobooboboobboobooboobboooobooboon
gboogboubooboobboobbobbobib0endpath DOOOOOOOOOO0OO
Ubgobubobobdobodbdld endpath U000 0O00oooboooooooooo
00000000 restorestate OO UOOOOOO endpath DOOOOO0OO0O0ODOMO
gboogoobooboobobooobo

gbooobooboobooboooobobooboobooboobooboboobo
Ub0b000000erase U0 0O000O0OO0DOO0OOOODODOOODODOO0OOOOODOOO
O000000000000000000000 Plotter 0000 (XOX Drawabledl ReGISO
TektronixO Metafile) 0 0 00 0000000000000 O00O0OOOOOOOOOOOO
gbooboboboboooobobooboboboooooooobobobooboobo
gboooboboobooboon

00000000000 0000000 Plotter 0000 (PNGOPNMO SVGO Ilustra-
tord PostScriptd CGMO FigD PCLOHP-GL) 00 0erase 000 00000000000
ooo0ooOOOoCO0OO000DOO0bOCO000DOO0OOODOOOOn Plotter OO
ugbbogboobbooboobboobooobbooboabobg

GIF Plotter OO O0DOOO0OO0OO0OO0ODOOOODOODOOOOOODODODDOO GIFDO
gbooboobooobooooboooboboobbooobooboobooboboboobo
GIF Plotter 0000000 GIFODODOOOOOOODOOOODODOOOOOOOOOOO
Uobo0boboobbooboonDboobbOdblerase DO0OO0OO0OOOOODOO
gboboobooobobooobooonboo
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9.2 libplot UUOODO CUOOOOOODO

9.2.1 C O API

libplot DO OOO0OO0O0OOO0OO0DO0ODOODOOOOOOO0OOOODOOOOODOOOOO0
libplot 000 (Plotter 0000000000000 ODOOOOODOOOO)ODO0ODOOOO
000 Plotter 000000000 (D0OODODOOOOOOOOOODO)0D0O00DBOOO
00000o0ooO cOooooooooooooooooo0oooooo cooogoooo
00000 Section 9.2.2 [Older C APIs|, page 89 0000000

COOODOOO0OOOOPlotter DODOOOOOOODOODOODOODOO plPlotter OO
booboboobogooooboboboooooobobooboboobooboboobOoDo
000000000 plPlotter DO OUOODOODOO0ODOO00ODOODOOO0DO0O pl_newpl_rQ
pl_deletepl_r JOUOUODO plPlotter DO OUODDOO0ODOODDOODDOODODOOO
U00Oplnewpl r 000000 0OOOODO plPlotterParams JOOOOOOOOOOOO
000000 Plotter 0ODOODOOO0O0O0OODOODODODOpPl _newpl_r O plPlotter OO
gboooooooogoogoogg

Plotter DO D ODODOUODOODODOOOOUODOOp1 deletepl_ r OO onoonooOng
0000000000000 Plotter (0O PostScript O CGM) O 0O pl_deletepl_r OO
ggdoodoooobobobobboboooanon

O000CO0O0000D0DOO Plotter 0O0O0O0O0ODDOODOOO

plPlotter * pl_newpl_r (const char *type, FILE *infile, FILE *outfile, FILE *errfile,

plPlotterParams *params);
00000 type O Plotter 00000 OOOOOOdtype O"X"O
"Xdrawable"O "png"0 "pnm" 0 "gif"0 "svg"d "ai"0 "ps"0 "cgm" O "fig"O
"pel"O "hpgl"O "regis"0 "tek"O "meta™ OO OO0 OO O OPlotter OO0 O
0000000000 infile OOO0O0O0OO outfile OOOOOOOODO0O
errfile 0000000000000 OOOO0OOOOOO NULLOOOOO
00000000000 Plotter 00 O0O0ODOO0OO0O0OODOODOODOOODOOO
infile 0000000000O0DOO0O X O X Drawable 0 Plotter OO0 OO
0000 XWindow 00000 0O0OOOOOOOOOOCtype O "X" OOO
"Xdrawable" 0000 outfile 000000 Oerrfile 0 NULLOOOOOOO
doo0booooooooooooooooooon

Plotter 00O OO0OOOOO plPlotterParams OO params 0000000
OO00OO0O0OD00O0O0O0OOPIotter DO0ODOO0OOOOOOOOOOODOODO
NULLOOOOOO

int pl_deletepl_r (plPlotter *plotter);
OO00DO0O00 Plotter D0 OO0OO0ODOOOODOOOOODOOOOODOOOOD
gooo

U0 0OplPlotter U U OO plPlotterParams UU OO OUOOOOOOODOO pl_
newplparams[] pl_deleteplparamsl pl_copyplparams [0 U O 0O O[O plPlotterParams U
gobbbo0oOoobooobobbobbbobo0OobOd pl_setplparam [ OplPlotterParams
UO00obOoboob Pletter DODODOODODODOODODODOODOO
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plPlotterParams * pl_newplparams ();

int pl_deleteplparams (plPlotterParams *plotter_params);

plPlotterParams * pl_copyplparams (const plPlotterParams *params);

int pl_setplparam (plPlotterParams *params, const char *parameter, void *value);
params DO0O0000000000O0DO0O0O parameter OO0 value DO0O0O
00000000000D000 value char xO000000000O0O O value O
NULLOOOOOOOoOooooooooooooooooo

0000000000000 0000000 Section 9.5 [Plotter Parameters|,
page 128 000D 0ODOO0O0O0OODOODODOOO0O0O0O0OODODOOOOOOOOO

OOD0O0O Plotter OO0 Plotter DOODOOOOOOO0ODOOODOOOOOOODOODO
oooooooooooOooooooooboooooooobobOooooooboobooooo
U000 plPlotterParams DU UODOUUOODUOOODOODNOODOplPlotterParams U U O U
gdooobooboobo0boobooooooon PlotterDoooooonooboboOoD
oOoooOooOoOoOooOooodoooOoo0ooo0ooobDooooobooOoooOoooOooo
oooooboooooOoobooooooo0ooo0ooo0ooboooobOOoobOOoooDoUoDo
oooooooobooobooboOoobOOoO0ooOOoO0obOOobOobOOoOobOOoOoOOoODOOoUoDOOD
ocooooooooboooooboboooobooooobbobboobobbooboOooooDbboo

CcOOO000O0O0oOg Pletter 10 O0OODOOOOOOOOOODOO"pl."OOOO" "
000000 0DO000O0D0o00oO0b0OO0DO0Dn Plotter 00O openpl DODO OO
000000 ploopenpl_ r JOOO0UODOODOODOODODODOOON plPlotter DOD
gooooon

9.22 00000 CcOODO API

000 C OO0 API (application programming interface) D00 API O OO00O0O0OOO
0d0o000DOO000OO0o0Do0dDobOOo0obOo0ooOo AplOO0DOOO0DOO »x"O00dooOoad
0000000000000 0D000000000 (revised 00O reentrant) D0 0000
oon

OO0 COO0O APIODO0OD0OCOODOO Plotter 1O0DOO0O0ODOOODOOOODOOODO
OO0D000D0O0OOCO00O0O0DO00O Plotter 00O OOODOOOODOOOODO
OU0ooooo0boOoOOdPletter 000D O0O0O0O0OO0O0OOODOOOODO pl_openpl OO
U0O000o0o0oon Plotter UODODODODODOOO

0000 AplO000OCOOO00OODOCOOOOODODOOOOO0OODOODOOOOOO
gooboooooooo

int pl_newpl (const char *type, FILE *infile, FILE *outfile, FILE *errfile);

00000 type O Plotter O0O0DOOODODOOODODOdtype O"X"O
"Xdrawable"O "png"O "pnm" O "gif"O "svg"Od "ai"0d "ps"0 "cgm" O "fig" O
"pel"O "hpgl"O "regis"0 "tek"O "meta" OO0 00000 OO Plotter 0000
000000000 infile 0000000 outfile 0000000000 errfile
O000000000000000000000 Pletter 000000 OO0OOO
0000000000000 00OPlotter 00000000 0OO0OOOOOO
ooad

int pl_selectpl (int handle);
00000000 Pletter DO ODODDODDODDOODODDOODOODOOODO
0000000 Pletter 0O OO OOODO0ODOODOO0ODOODDOOODOODODO
0000000000000 DO00000D00O000 PlotterDO0O0DOOOOOO
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O0000000000000000D metafile 0000000000 Plotter
000000 (0000 ‘0)00o0o0o0oUo0oooooooooooooo
gooooo

int pl_deletepl (int handle);
OO0000000OD0d Pletter DDODOUODOODOONO Plotter DODOOOOODO
goooobobbobbbtbodoouooooooo

int pl_parampl (const char *parameter, void *value);
Plotter 0 00000 parameter D00 value OO OOOO0OOO0OOODODOO
0000 Plotter OO DOOOOO0O0OOOOOODO PlotterOOOOOOOO0O
goood

0000 APIO00O0Opl_selectpl OO0 Plotter OO0 pl_parampl DO 0000000
O0ooooooooooOooooO0o0oOoooooooooooobooooooooon

00000 CO0O APIOD0OO1libplot OOODOD "pl."O0000O0O0OO0ODOODOODO
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9.23 CUOUOOLbUOObOODbDOOO

C OO0 libplot O C API (C application programming interface) 0 D00 0000000
oo ooooooooooooooooooga

#include <stdio.h>
#include <plot.h>
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U00DbO0b00obOobOob Pletter DODODOODODOOD ‘plot.k’ D00O0O0OOOODO

GNU livplot 0 3.0 000000000 O0DOODOODOODO Plotter 0O0O0DOOOODOO
00000000 plopenpl DO OOODO Plotter 0D OODOOODOOODOOODOODOO
00000 Plotter 000000000 O000O0O0 CAPIO ‘plot.k’ 00000 O00ODO0O
0000000 Section 9.2.2 [Older C APIs|, page 89 0D OO OO0O

GNU libplot 000000000000 GNUDOOOOOOOOO »pl000000
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OO0 XWindows 0000000 O0DOOOOOOODODO
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-lplot -1Xaw -1Xmu -1Xt -1SM -1ICE -1Xext -1X11 -lpng -1z -1m

OO000O00OPNGOUOODOOODOODODOOODOOODO libplot OODOOOOODODOO
boobobobobobUt-1png -1z 0000D00ODODODODODODO

(Athena 00000000000 Metif 00000000000 000ODO ‘-1plot -1Xm
-1Xt -1Xext -1X11 -1png -1z -1m’[] ‘-1plot -1Xm -1Xt -1Xext -1X11 -1png -1z -1m
-1lc -1gen’ ‘-1plot -1Xm -1Xt -1Xext -1X11 -lpng -1z -1lm -1c -1PW’ OO0 000 0O 0O
OoboooO0ooDbOo0 XWindow DOODOO0DOO0ODOOO *-1sM-1ICEE00D0O0O0ODO0O
0000000000000 Metif 0ODOODOODDOODO -1Xxp’ 0 -1Xpw’ OO ODO0O
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00000 libplot O DLL (dynamically linked library0 O O O shared libraryd O 0 O
0000)000000000000000000O0000O00DO0DODO0O000ODOOOUOOO
OO000OO00bOCOO000OO00O0OCOO0O0OO0O0bOOO0bOO0O0O0DODO LD_LIBRARY.
PATHOODOOOOODDO1libplot DOOOOOOOOODOOOODOOOODOOOOLibplot
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924 CLOUOODOOODLDOODO

O00O0O1livplot OOODOOOODOOODOOODOOODOOOD COODOODOOODOO
O0000000000000000000000000 Bill Gosper O C OO (Ttem #135
in HAKMEM, MIT Artificial Intelligence Laboratory Memo #239, 1972) 00000000
MAXORDER 00O (DOODO 12000)00000000000COODOOOOOOOOOOO
0000000000 cooooooooooooo

#include <stdio.h>
#include <plot.h>
#define MAXORDER 12

void draw_c_curve (plPlotter *plotter, double dx, double dy, int order)
{
if (order >= MAXORDER)
/* continue path along (dx, dy) */
pl_fcontrel_r (plotter, dx, dy);
else
{
draw_c_curve (plotter,
0.5 * (dx - dy), 0.5 * (dx + dy), order + 1);
draw_c_curve (plotter,
0.5 * (dx + dy), 0.5 * (dy - dx), order + 1);
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int main ()

{
plPlotter *plotter;
plPlotterParams *plotter_params;

/* set a Plotter parameter */
plotter_params = pl_newplparams ();
pl_setplparam (plotter_params, "PAGESIZE", "letter");

/* create a Postscript Plotter that writes to standard output */
if ((plotter = pl_newpl_r ("ps", stdin, stdout, stderr,
plotter_params)) == NULL)

{
fprintf (stderr, "Couldn’t create Plotter\n");
return 1;
}
if (pl_openpl_r (plotter) < 0) /* open Plotter */
{
fprintf (stderr, "Couldn’t open Plotter\n");
return 1;
}
pl_fspace_r (plotter, 0.0, 0.0, 1000.0, 1000.0); /* set coor system */
pl_flinewidth_r (plotter, 0.25); /* set line thickness */
pl_pencolorname_r (plotter, "red"); /* use red pen */
pl_erase_r (plotter); /* erase graphics display */

pl_fmove_r (plotter, 600.0, 300.0); /* position the graphics cursor */
draw_c_curve (plotter, 0.0, 400.0, 0);

if (pl_closepl_r (plotter) < 0) /* close Plotter */
{
fprintf (stderr, "Couldn’t close Plotter\n");
return 1;
}
if (pl_deletepl_r (plotter) < 0) /* delete Plotter */
{
fprintf (stderr, "Couldn’t delete Plotter\n");
return 1;
}
return O;

}

O00oobDobooooooooOg Pletter 0ODOO0UOOODOODOO plPlotterParams
OO0OO0OD0PAGESIZEDODODOUOOODOOOODODOOOOOODOD PostScript O Plotter
ool plinewpl_r g

OO Plotter DO ODOOOOOODOOOOODOUSletter 0000000 "a4" 0000
ubbo0obOodboobbo0obodbod plosetplparam JOOOOOOOOOO0OO
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OO0O0Q00ODD0O0 Plotter 00000OOODODODODDOOPAGESIZE 0O O0O0O0O "svg"O
"ai"d "cgm"O "fig"O "pcl"O "hpgl" 00O OD0O0O0D0OODOOODODOODOOODOOD
0000000000000 0D0D0000DU00o0D00oU0OoDOOo0Od ™ meta" OOODOO
O000000000000000plot 0000000000 ODOODOOO0OODOODO0O
00 XWindow DO000000O0O0O0OOOODOO Chapter 3 [plot], page 27 00O

plnewpl r JOO0O0O0O0O "X DODOUOUODODOXwindow OOODOOOODOOOOOO
oobooooobooOXwindow OO OO OUOOOOO0O0DOO0OO0OO0OO0O0ODOOOO0ODOOO
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O0Do0o00o0o0ou0DOoOobOX Drawable 0 Plotter DO OO00O0OO0OO0OOOO0OOOODOOO
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#include <stdio.h>

#include <plot.h>

#include <math.h>

#define SIZE 100.0 /* nominal size of user coordinate frame */
#define EXPAND 2.2 /% expansion factor for elliptical box */
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void draw_boxed_string (plPlotter *plotter,

{

}

char *s, double size, double angle)
double true_size, width;

pl_ftextangle_r (plotter, angle); /* set text angle (degrees) */
true_size = pl_ffontsize_r (plotter, size); /* set font size */
width = pl_flabelwidth_r (plotter, s); /* compute width of string */
pl_fellipserel_r (plotter, 0.0, 0.0,
EXPAND * 0.5 * width, EXPAND * 0.5 * true_size,
angle); /* draw surrounding ellipse */
pl_alabel_r (plotter, ’c’, ’c’, s); /* draw centered text string */

int main()

{

plPlotter *plotter;
plPlotterParams *plotter_params;
int i;

/* set a Plotter parameter */
plotter_params = pl_newplparams ();
pl_setplparam (plotter_params, "PAGESIZE", "letter");

/* create a Postscript Plotter that writes to standard output */
if ((plotter = pl_newpl_r ("ps", stdin, stdout, stderr,
plotter_params)) == NULL)

{
fprintf (stderr, "Couldn’t create Plotter\n");
return 1;

}

if (pl_openpl_r (plotter) < 0) /* open Plotter */

{
fprintf (stderr, "Couldn’t open Plotter\n");
return 1;

}

/* specify user coor system */

pl_fspace_r (plotter, -(SIZE), -(SIZE), SIZE, SIZE);
pl_pencolorname_r (plotter, "blue"); /* use blue pen */
pl_fillcolorname_r (plotter, "white"); /* set white fill color */
pl_filltype_r (plotter, 1); /* £ill ellipses with fill color */
/* choose a Postscript font */

pl_fontname_r (plotter, "NewCenturySchlbk-Roman");
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for (1 = 80; i > 1; i--) /* loop through angles */
{

double theta, radius;

theta = 0.5 * (double)i; /* theta is in radians */
radius = SIZE / pow (theta, 0.35); /* this yields a spiral */
pl_fmove_r (plotter, radius * cos (theta), radius * sin (theta));
draw_boxed_string (plotter, "GNU libplot!", 0.04 * radius,

(180.0 * theta / M_PI) - 90.0);

}
if (pl_closepl_r (plotter) < 0) /* close Plotter */
{
fprintf (stderr, "Couldn’t close Plotter\n");
return 1;
}
if (pl_deletepl_r (plotter) < 0) /* delete Plotter */
{
fprintf (stderr, "Couldn’t delete Plotter\n");
return 1;
}
return O;

}

gobooboobobooooobobobobooooooooobobooboooooboo
UU00dddd pl_fontname_rUpl_fontsize_r[pl_textangle r U0 0O0OO0OOOON
bdbobobobobobobooooo0oooU0nDd pl_ffontname_rpl_ffontsize_
rOpl_ftextangle_ r OO UODO0OD0O0O0O0O0O0OO0OODOODOODLOODODODODOODO
gooboooooooooooboobobobobooooooboobobobobUoDbo
U0 pl_fontsize_r U pl_ffontsize_ r U UUOUOUUOOOOOOOOODOOOOOOO
OO0DO0ODO0DOO0 Plotter DODOO0OO0OOODOOOOOOODOOODOOODOOODO
000000000 "NewCenturySchlbk-Roman" 000 0 O PostScript 0 Plotter O 0O O
0000000000 Section A.1 [Text Fonts], page 136 0 0O O

O0O000plonewpl_r OOOO "ps" O "X" O0OO00O0DOOOOPostScript O Plotter
00000 X0O Plotter 00000000 O0OD0OODO XWindow OO00O0OOO0OOO
0000000000000 XO0ooooooo "NewCenturySchlbk-Roman" 000 0 O
000000000000 00000D000000d "charter-medium-r-normal" 0000 O
XOoooooobooboboobooboobooboobobooboobooobo
000000000D000000000D00 Section A.3 [Text Fonts in X]|, page 143 0 0 0O
O0000000000D000 XO Pletter 000000000 DOOODOODOODOOODOO
000000000000 ("Helvetica"DX Window 00000000 "helvetica-medium-
rr-normal") 00 0000000000000 00000000DO0OO Hershey OOODODOO
00 ("HersheySerif") OO O0OHershey 00 0000000000000 0ODOOOOOOO
Plotter 0000000 Hershey 00000000000 O0OO0OOOO

00 XWindow 0000 (X11R6 DO0) 000000000000 OOOOOOOO
gooboooboooboooboooboboobbooboboobooobooooboo
uoobobooooooboobooooobobobooooooobobooooooooboooan



Chapter 9: 1ibplot DO 0O OO 96

ooboooboooooboobooobooobbooboboooboobboobOoOX11reOodm
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OO000 PostSeript O DOOODOOOOOO
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uboogbooboobbboboobuooooboboobobbobooboobaoong
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O00OD0OOD0OODOOO libplot O PostScript 00000 OO Olibplot 00000000
Ub00o00o00u0nDobDdbobOoibd endsubpath 00000000000 0O0O00OO00OO
UboooboobobobooooobodbOld endpath DOO0O0OO0O OO Oendsubpath OO0
gbobbobobobotbbdmevedOU00OO0OOOO0OO0OO0OO0DODOOendsubpath
U000 move UOODOOO0OODendpath DO 00O O0OO0OO0O0OO0OO0

000000000000 PostScript 0 Plotter D00 OO PostScript 0000000
odooOOdo0bOOoobOooodoodooooooobo0ooooooooooooa
do0odoooodoo rooO00bO0D0oOobOoOo0ooDOooDo0ooOooooOon voooa
0000000000000 oU0o0ooooDO0oDoooooooooOooDOoog
do0oo00oooo0oooooooooooooooooooooooooooooog

#include <stdio.h>
#include <plot.h>

int main

{
int i, j;
plPlotter *plotter;
plPlotterParams *plotter_params;
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/* set a Plotter parameter */

plotter_params = pl_newplparams ();

pl_setplparam (plotter_params, "PAGESIZE", "letter");

/* create a Postscript Plotter that writes to standard output */
plotter = pl_newpl_r ("ps", stdin, stdout, stderr, plotter_params);
/* open Plotter, i.e. begin a page of graphics */

pl_openpl_r (plotter);

pl_fspace_r (plotter, 0.0, 0.0, 1000.0, 1000.0); /* set coor system */
pl_flinewidth_r (plotter, 5.0); /* set line thickness */
pl_pencolorname_r (plotter, "green");

pl_fillcolorname_r (plotter, "light blue");

pl_filltype_r (plotter, 1); /* do filling, full strength */
pl_erase_r (plotter); /* erase graphics display */

/* draw a compound path consisting of 17 simple paths */

/* draw the first simple path: a large box */
pl_orientation_r (plotter, 1);
pl_fbox_r (plotter, 50.0, 50.0, 950.0, 950.0);
pl_endsubpath_r (plotter);
for (i = 0; i < 2; i++)
/* draw 8 simple paths that are nested inside the box */
{
/* first, draw 7 simple paths: nested circles */
for (j = 9; j >= 3; j—)
{
pl_orientation_r (plotter, j % 2 7 -1 : 1);
pl_fcircle_r (plotter, 250.0 + 500 * i, 500.0, j * 20.0);
pl_endsubpath_r (plotter);
}
/* draw an open simple path comprising two line segments */
pl_fmove_r (plotter, 225.0 + 500 * i, 475.0);
pl_fcont_r (plotter, 250.0 + 500 * i, 525.0);
pl_fcont_r (plotter, 275.0 + 500 * i, 475.0);
pl_endsubpath_r (plotter);
}
/* formally end the compound path (not actually necessary) */
pl_endpath_r (plotter);

/* close Plotter, i.e. end page of graphics */
pl_closepl_r (plotter);
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/* delete Plotter */
if (pl_deletepl_r (plotter) < 0)
{
fprintf (stderr, "Couldn’t delete Plotter\n");
return 1;
}
return O;
}
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#include <stdio.h>
#include <plot.h>

int main()

{
plPlotter *plotter;
plPlotterParams *plotter_params;
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/* set page size parameter, including viewport size and location */

plotter_params = pl_newplparams ();

pl_setplparam (plotter_params, "PAGESIZE",
"letter,xsize=8.5in,ysize=11in,xorigin=0in,yorigin=0in");|j

/* create a Postscript Plotter with the specified parameter */
plotter = pl_newpl_r ("ps", stdin, stdout, stderr, plotter_params);

pl_openpl_r (plotter); /* begin page of graphics */
pl_fspace_r (plotter,
0.0, 0.0, 8.5, 11.0); /* set user coor system */

pl_fontname_r (plotter, "Times-Bold");
pl_ffontsize_r (plotter, 0.5); /* font size = 0.5in = 36pt */

pl_fmove_r (plotter, 1.0, 10.0);
pl_alabel_r (plotter, ’1’, ’x’, "One inch below the top");
pl_fline r (plotter, 1.0, 10.0, 7.5, 10.0);

pl_fmove_r (plotter, 7.5, 1.0);
pl_alabel_r (plotter, ’r’, ’x’, "One inch above the bottom");
pl_fline_r (plotter, 1.0, 1.0, 7.5, 1.0);

pl_closepl_r (plotter); /* end page of graphics */
pl_deletepl_r (plotter); /* delete Plotter */
return O;
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#include <stdio.h>
#include <plot.h>

int main()

{
plPlotter *plotter;
plPlotterParams *plotter_params;
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/* set Plotter parameters */

plotter_params = pl_newplparams ();

pl_setplparam (plotter_params, "PAGESIZE",
"letter,xsize=8.5in,ysize=11in,xorigin=0in,yorigin=0in");|j

pl_setplparam (plotter_params, "ROTATION", "90");

/* create a Postscript Plotter with the specified parameters */
plotter = pl_newpl_r ("ps", stdin, stdout, stderr, plotter_params);

pl_openpl_r (plotter); /* begin page of graphics */
pl_fspace_r (plotter,
0.0, 0.0, 11.0, 8.5); /* set user coor system */

pl_fontname_r (plotter, "Times-Bold");
pl_ffontsize_r (plotter, 0.5); /* font size = 0.5in = 36pt */

pl_fmove_r (plotter, 1.0, 7.5);
pl_alabel_r (plotter, ’1’, ’x’, "One inch below the top");
pl_fline r (plotter, 1.0, 7.5, 10.0, 7.5);

pl_fmove_r (plotter, 10.0, 1.0);
pl_alabel_r (plotter, ’r’, ’x’, "One inch above the bottom");
pl_fline r (plotter, 1.0, 1.0, 10.0, 1.0);

pl_closepl_r (plotter); /* end page of graphics */
pl_deletepl_r (plotter); /* delete Plotter */
return O;

}
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#include <stdio.h>
#include <plot.h>

int main()

{

}

plPlotter *plotter;
plPlotterParams *plotter_params;
int 1i;

/* set Plotter parameters */

plotter_params = pl_newplparams ();

pl_setplparam (plotter_params, "BITMAPSIZE", "150x100");
pl_setplparam (plotter_params, "BG_COLOR", "orange");
pl_setplparam (plotter_params, "TRANSPARENT_COLOR", "orange");
pl_setplparam (plotter_params, "GIF_ITERATIONS", "100");
pl_setplparam (plotter_params, "GIF_DELAY", "5");

/* create a GIF Plotter with the specified parameters */
plotter = pl_newpl_r ("gif", stdin, stdout, stderr, plotter_params);

pl_openpl_r (plotter); /* begin page of graphics */
pl_fspace_r (plotter,
-0.5, -0.5, 149.5, 99.5); /* set user coor system */

pl_pencolorname_r (plotter, "red"); /* use red pen */
pl_linewidth_r (plotter, 5); /* set line thickness */
pl_filltype_r (plotter, 1); /* objects will be filled */

pl_fillcolorname_r (plotter, "black"); /* set the fill color */

for (i = 0; i < 180 ; i += 15)
{
pl_erase_r (plotter); /* begin new GIF image */
pl_ellipse_r (plotter, 75, 50, 40, 20, i); /* draw an ellipse */
}

pl_closepl_r (plotter); /* end page of graphics */
pl_deletepl_r (plotter); /* delete Plotter */
return O;

oooooooDbo GlrooboOoOooboOooboOoooOboOoobobboOooDoOoOn 12
gbobgobooooooooobobobooooooboboboboooboboobobo
0 18OOOD0O0O0O GIFOO000O0O0O0DODOO0OOOO0O0OOD (Do)oooooooo
gooooo
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#include <stdio.h>
#include <plot.h>

int main O

{
plPlotter *plotter;
plPlotterParams *plotter_params;
int 1 = 0, j;

/* set Plotter parameters */

plotter_params = pl_newplparams Q) ;

pl_setplparam (plotter_params, "BITMAPSIZE", "300x150");
pl_setplparam (plotter_params, "VANISH_ON_DELETE", "yes");
pl_setplparam (plotter_params, "USE_DOUBLE_BUFFERING", "yes");
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/* create an X Plotter with the specified parameters */
if ((plotter = pl_newpl_r ("X", stdin, stdout, stderr,
plotter_params)) == NULL)

{
fprintf (stderr, "Couldn’t create Plotter\n");
return 1;
}
if (pl_openpl_r (plotter) < 0) /* open Plotter */
{
fprintf (stderr, "Couldn’t open Plotter\n");
return 1;
}

pl_fspace_r (plotter,

-0.5, -0.5, 299.5, 149.5); /* set user coor system */
pl_linewidth_r (plotter, 8); /* set line thickness */
pl_filltype_r (plotter, 1); /* objects will be filled */
pl_bgcolorname_r (plotter, "saddle brown"); /* set background color */
for (j = 0; j < 300; j++)

{
pl_erase_r (plotter); /* erase window */
pl_pencolorname_r (plotter, "red"); /* use red pen */
pl_fillcolorname_r (plotter, "cyan"); /* use cyan filling */
pl_ellipse_r (plotter, i, 75, 35, 50, i); /* draw an ellipse */
pl_colorname_r (plotter, "black"); /* use black pen and filling */
pl_circle_r (plotter, i, 75, 12); /* draw a circle [the pupil] */

i=(+2) % 300; /* shift rightwards */
}
if (pl_closepl_r (plotter) < 0) /* close Plotter */
{
fprintf (stderr, "Couldn’t close Plotter\n");
return 1;
}
if (pl_deletepl_r (plotter) < 0) /* delete Plotter */
{
fprintf (stderr, "Couldn’t delete Plotter\n");
return 1;
}
return O;

}

00000000000 000000000D000000000000000
pl_setplparamn 0 00000000000 0000000000 pl_newpl.r 0000
X O Plottere 00 000000XO Plotter 00000000000 300x150000000
OO0Plotter 00 0000000000000 00O0000000DOOOVANISH_ON_DELETE
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#include <stdio.h>
#include <plot.h>

int main()

{
plPlotter *plotter;
plPlotterParams *plotter_params;
int angle = 0;

/* set Plotter parameters */

plotter_params = pl_newplparams ();

pl_setplparam (plotter_params, "BITMAPSIZE", "300x300");
pl_setplparam (plotter_params, "USE_DOUBLE_BUFFERING", "yes");
pl_setplparam (plotter_params, "BG_COLOR", "blue");

/* create an X Plotter with the specified parameters */
plotter = pl_newpl_r ("X", stdin, stdout, stderr, plotter_params);

/* open X Plotter, initialize coordinates, pen, and font */
pl_openpl_r (plotter);

pl_fspace_r (plotter, 0.0, 0.0, 1.0, 1.0); /* use normalized coors */
pl_pencolorname_r (plotter, "white");

pl_ffontsize_r (plotter, 1.0);

pl_fontname_r (plotter, "NewCenturySchlbk-Roman");
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pl_fmove_r (plotter, 0.5, 0.5); /* move to center */
while (1) /* loop endlessly */
{
pl_erase_r (plotter);
pl_textangle_r (plotter, angle++); /* set new rotation angle */
pl_alabel_r (plotter, ’c’, ’c’, "A"); /* draw a centered ‘A’ x/

}
pl_closepl_r (plotter); /* close Plotter */
pl_deletepl_r (plotter); /* delete Plotter x*/
return O;
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#include <stdio.h>

#include <stdlib.h>
#include <plot.h>

#include <X11/X1lib.h>
#include <X11/Intrinsic.h>
#include <X11/Shell.h>
#include <X11/StringDefs.h>
#include <X11/Core.h>

plPlotter *plotter;
int green = 0; /* draw in green, not red? */

#define MAXORDER 12
void draw_c_curve (double dx, double dy, int order)
{
if (order >= MAXORDER)
/* continue path along (dx, dy) */
pl_fcontrel_r (plotter, dx, dy);
else
{
draw_c_curve (0.5 * (dx - dy), 0.5 * (dx + dy), order + 1);
draw_c_curve (0.5 * (dx + dy), 0.5 * (dy - dx), order + 1);
}
}

void Redraw (Widget w, XEvent *ev, String *params, Cardinal *n_params)
{

/* draw C curve */

pl_erase_r (plotter);

pl_pencolorname_r (plotter, green 7 "green" : "red");

pl_fmove_r (plotter, 600.0, 300.0);

draw_c_curve (0.0, 400.0, 0);

pl_endpath_r (plotter);
3

void Toggle (Widget w, XEvent *ev, String *params, Cardinal *n_params)
{

green = (green 7 0 : 1);

Redraw (w, ev, params, n_params);

}
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void Quit (Widget w, XEvent *ev, String *params, Cardinal *n_params)
{

exit (0);
}

/* mapping of events to actions */
static const String translations =

"<Expose>: redraw () \n\
<Btn1Down>: toggle () \n\
<Key>q: quit(O";

/* mapping of actions to subroutines */
static XtActionsRec actions[] =

{
{"redraw", Redraw},
{"toggle", Toggle},
{"q'l.lit n s Quit},
};

/* default parameters for widgets */
static String default_resources[] =

{
"Example*geometry: 250x250",
(String)NULL

+;

int main (int argc, char *argv[])

{
plPlotterParams *plotter_params;
Arg wargs[10]; /* storage of widget args */
Display *display; /* X display */
Widget shell, canvas; /* toplevel widget; child */
Window window; /* child widget’s window */
XtAppContext app_con; /* application context */
int i;
char *bg_colorname = "white";

/* take background color from command line */
for (1 = 0; i < argc - 1; i++)
if (strcmp (argv[il, "-bg") == 0)
bg_colorname = argv[i + 1];
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/* create toplevel shell widget */
shell = XtAppInitialize (&app_con,
(String) "Example", /* app class */

NULL, /* options */
(Cardinal)O, /* num of options */
&argc, /* command line */
argv, /* command line */
default_resources,

NULL, /* Arglist */
(Cardinal)O /* num of Args */

)3

/* set default widget parameters (including window size) */
XtAppSetFallbackResources (app_con, default_resources);
/* map actions to subroutines */
XtAppAddActions (app_con, actions, XtNumber (actions));
/* create canvas widget as child of shell widget; realize both */
XtSetArg(wargs[0], XtNargc, argc);
XtSetArg(wargs[1], XtNargv, argv);
canvas = XtCreateManagedWidget ((String)"", coreWidgetClass,
shell, wargs, (Cardinal)2);

XtRealizeWidget (shell);
/* for the canvas widget, map events to actions */
XtSetArg (wargs[0], XtNtranslations,

XtParseTranslationTable (translations));
XtSetValues (canvas, wargs, (Cardinal)l);

/* initialize GNU libplot */

plotter_params = pl_newplparams ();

display = XtDisplay (canvas);

window = XtWindow (canvas);

pl_setplparam (plotter_params, "XDRAWABLE_DISPLAY", display);

pl_setplparam (plotter_params, "XDRAWABLE_DRAWABLE1l", &window);

pl_setplparam (plotter_params, "BG_COLOR", bg_colorname);

plotter = pl_newpl_r ("Xdrawable", NULL, NULL, stderr,
plotter_params);

pl_openpl_r (plotter);

pl_fspace_r (plotter, 0.0, 0.0, 1000.0, 1000.0);

pl_flinewidth_r (plotter, 0.25);

/* transfer control to X Toolkit event loop (doesn’t return) */
XtAppMainLoop (app_con);

return 1;

X Window 000000000 0ODOOOOODOLOOODODODOOOODOODOOOOD
gbobooobooboobooboboboboobooboboboobOodilRedrawl] Togglel
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9.3 libplotter DO OO C++ 00D OOONO

9.3.1 Plotter OO I

libplot 0 C++ O000000DO0O libplotter 0D ODDOODOODOOODOODODOODO
O0000000000000OPlotter 0 O00O0OO0O0OOO0O0O0OO0OO0O Plotter OO0
000000000000 Plotter 0000000000 OOOOOOOOOOCOOODOO
U00o00o00oddoduo0boodoOd XPlotterl XDrawablePlotterl] PNGPlotterll
PNMPlotterU GIFPlotterl] AIPlotter[] PSPlotterd CGMPlotterl FigPlotterl]
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Plotter(istream& instream, ostream& outstream, ostream& errstream,
PlotterParams &params);

Plotter(FILE *infile, FILE *outfile, FILE *errfile,
PlotterParams &params);
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int PlotterParams: :setplparam (const char *parameter, void *value);
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Plotter(istream& instream, ostream& outstream, ostream& errstream);

Plotter (FILE *infile, FILE *outfile, FILE *errfile);
O0000O0O0dPIotterParams 000000000000 Plotter O0O0O0OOOOO0O
Jdddddd0dddddg Pletter 0000000000 oooogoooa
O00000D00ODbDO0OD Plotter DODODODOODOODO Plotter::parampl DO DO OOODO
ogooodn

int PlotterParams: :parampl (const char *parameter, void *value);
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#include <plotter.h>
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googoobogobobooooboboboooooooboboooooboobobooooboobon
0000 00bo0o0b0o0bO00DO LD_LIBRARY PATHO OO DO OO OO libplotter
ubobooboboobobooboboobboobboobboobbooboboobn Lo
LIBRARY PATHOUOUODOOOOOOOOOOO

9.3.3 C+ 0000 DODO0O0OOOoOO

0000 1ivplot 0 COOOOOOOO0O0O0OCOOOOOOCOOOOOOOCOOCOOO
00000000 (Section 9.2.4 [Sample C Drawings|, page 91 00 ) 000000000
O CO00D0D00O11ibplot 0 C+ 0000000000 libplotter O ODODOODODO
ODOo0Oo0o0O0oooooooObooo0oOoooooooboboboocCcoooooooboDno

000 C+ 0000000000000 Bill Gesper 0 “C”’O000O0O0ODO

#include <plotter.h>
const int maxorder = 12;

void draw_c_curve (Plotter& plotter, double dx, double dy, int order)
{
if (order >= maxorder)
plotter.fcontrel (dx, dy); // continue path along (dx, dy)
else
{
draw_c_curve (plotter,
0.6 x (dx - dy), 0.5 * (dx + dy), order + 1);
draw_c_curve (plotter,
0.5 * (dx + dy), 0.5 * (dy - dx), order + 1);

}

int main
{
// set a Plotter parameter
PlotterParams params;
params.setplparam ("PAGESIZE", (char *)"letter");

PSPlotter plotter(cin, cout, cerr, params); // declare Plotter
if (plotter.openpl () < 0) // open Plotter
{
cerr << "Couldn’t open Plotter\n";
return 1;

}
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plotter.fspace (0.0, 0.0, 1000.0, 1000.0); // specify user coor system

plotter.flinewidth (0.25); // line thickness in user coordinates
plotter.pencolorname ("red"); // path will be drawn in red
plotter.erase (); // erase Plotter’s graphics display
plotter.fmove (600.0, 300.0); // position the graphics cursor
draw_c_curve (plotter, 0.0, 400.0, 0);
if (plotter.closepl () < 0) // close Plotter
{
cerr << "Couldn’t close Plotter\n";
return 1;
}
return O;

¥

goooOooO0O0O0O000 cOoUbOCOOOO0OOO0D0DU0DUUUUOUUgOoooo
PSPlotter DO O UOODODOOODODO plotter U UODOODOO0OODOOOODODOOOO
Ubb cout U0 OOO0OOOOOOO0DOOOOOODODOOOOOODODOOOOOOnO

9.4 libplot 100000

GNU 1libplot OODODO97 ODOO Plotter DDODODDODOOOOOIlibplot OO
0000000000000 0D0O0000D00 970000000000 O0OCOODOO0O
0000000 9700000 CO API (Application Programming Interface) 000 OO
ooooooooooog "pl.r0O00dD0 "y O000D0O00OD0DOOC++ 00000000
0000000 Plotter DO DO publicOOOOOOOODODOODOOOODOOOODOOO
goboooooboooo

OoobOobobOobno Plotter 000D obobOoobooboobooooooboD
O00D0O00 COUObDO00DOO000DOO000DO plonewpl_rOpl_deletepl_r O
0 0 O Section 9.2.1 [The C API], page 88 00 [

o000 Plotter DD D OOOODOODOODODOO 97 000DO0O0DOOODOOOD
agoo

1. 0000: Pletter DO O DOOOODOODOOOODOOOOOODO
2. Plotter UOODOOOODOODOODOODO

3. Plotter 0O D O0O0O0OOOOOOOOOOOOODO

4

. 0000000000 00C000O Plotter DODOOODOODOODOODOODO
ubbgooboogbooboo

gboo0booobooboboobuobbobbo0obuobobOdblivplot dOooog
gboboboobooboboboooobobobobooooboboboboobo
ocooboboooooOoooo0oooooO0opoo0ooDD w'oOo0obbo0oUbDboOooboo

0000000000000 000oooO0O0000ooooOO0o0o00 (DooOoO
000000000000)0000000O000D0 ‘rel’000000OD0OO

gooo9orobobooboboboboboboboboboo
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9.4.1 0J0OOO

OO0O000D00OO 1ibplot OOOODOOOODODOOOOODOOOODOOOOO Plotter
gobbogobbuoobboooboobbooobobooobbooobbooobog
gboobooobob

COO0O0OO0O0D0O0O0ODOOD plPlotter DO0ODOOODOOODOOOOOOOOOO
ooooooO "pl." 000000 " 000000 ("r" O revised 000 reentrant O O
000000)000 CcO0000U000O00OO Section 9.2.2 [Older C APIs|, page 89 O
O00000C+ 00000000000 00D0 Plotter 00OODODOODODOO public O
gboobooobooboobbooboobbooboobobooooboooobooo

int openpl ();
Plotter 0O OO0 0OO0ODOOO0OO0ODDOOOOOODDO Plotter 1
0000000000000 0O0PIlotter 000 D0D0O0O0DOODODOODODOO
ggoogo

X O Plotter OO openpl 00 OO0DOOOOOODOOO X Window JOOOO
oooOoOoOoOoOooOOoOoDODODOOCOOODOODODOODDOOOOOOOOOOOO
OO00o0oO0Oooooooooo

int bgcolor (int red, int green, int blue);
Plotter 00D OODOODODOO48 000 RGBOOODOODOODDOODOO
00 redgreend blue 0000000000 DOODOODODOODOODOOOODO
00000 0x0000...0xf£££ 0000 0...65535 00 00000000O0(0, 0,
0) 0000000000 (65535, 65535, 65535) D0 ODO00O0OO0O0O0OO

bgcolor 000 O0ODOODODOOOOONO Plotterd 000 XO X Drawablel]
PNGOPNMOGIF 00O Plotter 0 0 CGMO ReGISO Metafile 0 O Plotter O O
0000000000000 0D0000000000D000000000d erase
Ooo0ooooOoOoOobOoOo0o0o0oooooooooooooo

int bgcolorname (const char *name);
Plotter 0 O00ODO0O0O0OO0OOname OO0 00O0OD0OOD0OOOOODOOOOODO
O "whiter 00 000000000000 0O00O00OOO Appendix B [Color
Names], page 158 00 00000 "#c0cOcO" OO0OOOO 600 16 00O
24000 RGBOOOOOOODOOODOODOODO

bgcolor OO OODOOOODOOOOOOONO Plotterd OO0 X0O X Drawabled
PNGOPNMOGIF OO Plotter O O CGMUO ReGISO Metafile 0 O Plotter O O
00000000000 00000000000O000000 erase OO0
0000000000000 000000DDOODODDO000ooooO

SVGOCGM OO Plotter UO0DOOOO "none" OO0O0OO0OOO00DODOOODODO
obooboooboboboo0dOWeb DO OoooooooooobOooOoo
googd

int erase ();
gobooobooboooboobooboobboooboobboobon
gooobooooboooooobboboboooooboboooooooooo
ggoooooon

openpl UOUODODODOODOODOOODOO erase UODOUODODOODOOO
O0000OPlotter 0O0OODOODODO openpl...closepl DODODODOOOODO
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0000 openpl DO OOUO0ODDODOUOODODDODOODOOODDOOOO
000X Drawable O Tektronix OO OO00O0O Plotter OO0 OO0O0OOO0O0O
X0O Plotter 0000000000000 O0O0OO0OOO0OOOOOOOO

X O X Drawable 0 Plotter 000 ODOODOOOOODOODOOQO USE_DOUBLE_
BUFFERING 0 "yes" UUOUOUO0OO0DDODODO erase DOOOOODOOOODO
0000000000000 000000D00D00000ODerased (1) 00O
000000000000000000((2) 0000000000000 0o0OO
ugoobobboobtbooouobboouobbboooubobbboooooooo
000000000 Section 9.5 [Plotter Parameters|, page 128 0 0 O

int space (int x0, int y0, int xI, int y1);

int fspace (double x0, double y0, double xI, double y1);
gddodododododoooooooooouooooooooouoooa
godooodoooouootooooouoouoouoooouooooood
000000 (viewport) 00D DOOO0O0OOO0ODOOOOOOOOOOOODODODO
000000o0oo0ooo0oooooooooUooo (0,00 (1,yoooo

0000000 0OOspace 000 fspace UODDOOOOOOOOODODOO
O00000000000000000 (viewport) 00000 OOOOOOODO
godoodooooooooooooobooooooooboooooooo
UO00OOopenpl DOODODOOODOOODDOODOODLODO space U fspace
000000000 OOspaced fspace OO OODOOODOODOOOODOO
000000000 Section 9.4.4 [Mapping Functions], page 127 D 000000

viewport 0000000 Plotter 0O0OOOPlotter 000 O00O00OOONO
O00000D0O00DO0O0000D00000O000 Nustratord PostScriptd FigH
PCLOHP-GL OO Plotter 00000000000 DDOODOOOOOOOOO
0000000000000 0O Appendix C [Page and Viewport Sizes], page 159
ooooooon

int space2 (int x0, int y0, int x1, int y1, int x2, int y2);

int fspace2 (double x0, double y0, double x1, double y1, double x2, double y2);
0000 space U fspace U0 00000000 ODMMOOODOOOMIOUODO
0000)00000000000000D000D0O0000000ODO0000OD
oo ooouoouooouooooooouoooa
gboobodoodoodoouoouoouoouoouooouoooooa
ogooooa

int havecap (const char *s);

Plotter OO OD0ODOO0OOOOODODOODOOODOODOO Plotter OO
uogoboobooboooobooobodn o, 1,2 00ubooboooooooa
no/yes/maybe 0 000000000000 OO0OOOOOOOOO 0O
0000000000 OWIDELINEST (0D 0DO0O0O0OO0OOOOOOOO
000)0"DASH_ARRAY" (linedash 00000000000 0OOOOO
0000)0"SETTABLE_BACKGROUND" (D000 OO0OO0OO0OOOOO
0)O"SOLID_FILL" 0O 0O 0O O 0 O"HERSHEY_FONTS"O "PS_FONTS"O
"PCL_FONTS"O "STICK_FONTS" DO O0ODOOO0OD0OOO0ODOOOODOOODOO
000000000 Section A.1 [Text Fonts|, page 136 U 00O

Tektronix 00O Plotter OO "SOLID_FILL" ODOOOOO0OODOODOO
ODO0O0O0O0OD0O0OO0O0O0 Plotter HODOOODOO "EVEN_ODD_FILL" O
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"NONZERO_WINDING_NUMBER_FILL" OO 000000000 ODOOO0O
goboobooobooboooboon

Metafile 0 Plotter 0000000000000 O0O00O0O ‘maybe’ 00000
O Plotter ODODOOD0OOD0OODOODOODOODOOMetafile O Plotter DO ODO
plot UOOOOOO0OO0OOOOOOO0DOOOOOOODOOOOOOOnOO

int £lushpl ();
0000000000000 00000000O0000D00O0OOOOO Plotter
(XO X Drawablel ReGISO Tektronix™ Metafile 0 O Plotter) 00000000
O0000000000000000000000000000O000000000
000000000000 00000000000000 Plotter000O0O0O
O00000000000000000

int closepl ();
Plotter 00 O0DOOD0OO0O0OO0OO0O0OODOOOODODOODOODOOOOODODOODO
U0 endpath DO OOOO0O0OOOOODOOOOO0OOOOOOOOOOOO
Plotter 0O OUO0O0OO0ODOOOOOODOODLDOOOO

libplot DO OUO0OOOOOCclosepl U DO DOUOOODDODOOODODOOOOO
00000 Plotter DOOODODOODOOO PCL O HP-GL O Plotter OO
000000000000 0000oooDoOO Plotter 0D OOclosepl OO0
0000000000000 00000000000DOO (PNGOPNMO GIFO
SVGO Ilustratord Fig O O Plotter)0 0 O O PostScript O CGM O Plotter O
0000 Plotter D0 OO0OO0OODODOODOODODOODODOODOOO

9.4.2 00ODOO

OO0 livplot UOODOOOODOOOODOOODOOO Plotter OO DOOODOOOOO
0000000000000 D (CooUoO0OU0LOOo0UOoO0o0bDoOOoU)UDOOoOoOoo

0000000000000 000000000000O000 (DOoooooooo)o
goboooboooboooboobboooboooboooboooboooobooo
goboooobooobooooboobobooobooooboooobooboobooboooon
00000000 (D00)00ooooooooooo

goboboobboooboboobbooobobooboobooobboobobooboboo
endpath U 0000000000000 000O0O000000O0000000O0Q0 endpath O
gbooboboobooboooooooooboboboboobooooooboobobobo
gobooobboobobooobooobbooobooobbooob mve g
U0D00b000b000D endpath DO0OOO0OO0OO0D0D0OO0O0O0OODO0DOO0OO

Uo0o0ob0bo0bouobobo0bO0obb0bUl endsubpath DO OOOOO0O
U00000D0Db0OD0O0 endpath D0 0O00OOendsubpath OO OOOODOODOOO
U000 move UOODODOOUOOODDOOOOOODODOOendsubpath U0 OO move U
U00000OOendpath O ODOOOO0OOOOOOOOOOOOOOOOOOOOODOO
gboooooooooooooooooooo

o0 cobbooobobuoonooobouoobDbboUOnD piPlotter DO OOOO
0000000000000 "pl."O000O0O0OO"x" 000000 ("_r" 0O ‘revised’ D OO
‘reentrant’ 00 000)000 COO0O0OOOOOOOOO Section 9.2.2 [Older C APIs],
page 89 00 000D0O0C+ D0O0000DOD0ODODODOO Plotter 00O DOODOODODOO
gooouoobbobboobobbbobbbtbddoouoouoooo
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int alabel (int horiz_justify, int vert_justify, const char *s);

00000 horiz_justifyQ vert_justifyDs 000000000000 0O0O0OOO0O
0000 (D0O0O00)00O0O000000O0 sOO00O0OD0O0O0O0DO00OOOo
O0000000Ohoriz_justify 0 ‘1’0’0 0000000OOOOODOOOO
0000000000 000000oO0oooOooognadvert_justify O ‘b’0
xO«<co«coviddnoododooooooooooooooooooon
gddoooooooooobooouoooooooooooouooooooa
oo oooooouooog
gooogao

00000000000000000000000000000 (Section A.4
[Text String Format], page 144 0000 00)0000000000000 (LF
0 CR)O0000000000000000000000000000000
000000000 0x20...0x7e 0 0xa0...0xff 0000000000000
0 textangle 100 000000000000000

int arc (int xc, int yc, int x0, int y0, int x1, int y1);

int farc (double xc, double yc, double x0, double y0, double x1, double y1);

int arcrel (int xc, int yc, int x0, int y0, int x1, int y1);

int farcrel (double xc, double yc, double x0, double y0, double x1, double y1);
arc] farc 0000000000 OOOOOOOOO (x0,y0)000 (x1,y1)0
000 (xe,ye) DO0O0OO0OO0OOODOOOUOODOOOOOOOOOOOOOO
gddotudootddodooouoouoouooooooooouooooa
Joodooobooodoooooobooooooboooooooboooooo
O00o0o0o0oooo (x1,yl)oooooo

0000 (00000000000000000)00(xe, ye) 0000000
00000 180 0000000000000000000000000000
0000000000000000000000000000000000 (xc,
yeo) 000000 (x0,y0) 0 (x1,y1) 00000000000 (x0,y0) O (x1,
y1) 000000000000000000000000 (x¢, ye) 00000
OOarcrel O farcrel 0000000000000000000000 arc
0 farc 0000000

int bezier2 (int x0, int y0, int x1, int yI, int x2, int y2);

int fbezier2 (double x0, double y0, double x1, double yI, double x2, double y2);

int bezier2rel (int x0, int y0, int xI, int y1, int x2, int y2);

int fbezier2rel (double x0, double y0, double x1, double yI, double x2, double y2);
bezier2 [ fbezier2 00D UD000ID0OO0ODOOOOOOOOODO po=(x0,
y0) 000 p2=(x2, y2)000000D0000 pi=(xl, y1) 00000000
godooobobobobbbtboddddu pobbbdoooooobo b
0o0oooooooooooooooooooooooooboooooogooo
D0doo0oooooooooooooooooooooooooouooooa
UoboD0 p2000000bezier2rel 1 fbezier2rel DD O OODODOOO
0000000000000 bezier2 U frezier2 0O OOOOO

000000000000 po 0 piO00O000O0 po 00000000 pt O
p20 00000 p2000000000000000000 podpiOp2000
000000000000000000
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PCL O Plotter 0 LaserJet I OO0 O0O0O000O0O0O00OO0O0O0O0O0OO PCL_
BEZIERS 0 "no" DD O0OD0O0OOOLaserJet NI OO DOODODOOODOOO
0000 PCLHDOODOODOODODO PCLO0000O0O0OOODOODOODO
000000000000 Section 9.5 [Plotter Parameters|, page 128 0 0 00O
ggd

int bezier3 (int x0, int y0, int x1, int y1, int x2, int y2, int x3, int y3);

int fbezier3 (double x0, double y0, double x1, double y1, double x2, double y2, double

x3, double y3);

int bezier3rel (int x0, int y0, int xI, int y1, int x2, int y2, int x3, int y3);

int fbezier3rel (double x0, double y0, double x1, double y1, double x2, double y2,

double x3, double y3);
bezier3 0 fbezier3 0 UJODDD0D0DDDODOODODDODOOOODOD po=(x0,
y0)OOO p3=(x3,y3) 0000000000000 pl=(x1, yl)Op2=(x2, y2)
00000000 00oooooDoooooooooooo po00O0O0OoonO
do00o0odooo0ooooD00o0doDooooooooDooooDOoooOoa
0do0dodoooo0o0oobOOoooooooooooooobooooooon
JooooooopDbobDbDboDb p3000000bezier3rel 0 fbezier3rel
0000000000000 000000000 bezier3 O fbezier3 000
oooo

000000000000 po0 piO00O00O00 po 00000000 p2 0
p30 00000 p3000000000000000000 podpidp20p3 0
00000000000000000000

PCL Plotter 0 LaserJet III D0 00000000 OOOOOODODO PCL_BEZIERS
O "no" D00O0OO0O0OOODLaserJet II DD O0OO0OOODOOODOOOODOO
PCLS5O000DO0O0ODOOODOO PCLHOOODOODODODOOOODOODOO
0000000 Section 9.5 [Plotter Parameters|, page 128 0 0 00000

int box (int xI, int yI, int x2, int y2);

int fbox (double x1, double y1, double x2, double y2);

int boxrel (int x1, int y1, int x2, int y2);

int fboxrel (double x1, double y1, double x2, double y2);
box 0 fhox 0000000000000 O0OOOOOOODODO (x0,y0)00
00 pl=(x1,yl) 0000000000000 OOOOOOOOOOODOOOO
gddoodoobooobooooooooooonoouoooooouooooa
O0dddoodoodooddoudolpoxref O fooxref OO OOOO
gbdbooodobooodoild vox U fooxUUOOOON

int circle (int xc, int yc, int r);

int fcircle (double xc, double yc, double r);

int circlerel (int xc, int yc, int r);

int fcirclerel (double xc, double yc, double r);
circle fcircle 0000000 0O0OOOODO (xc,yc) 000 (r)0000O
0000000000000 oooooooooooo
0000000000000 00000000 (xc,ye) 0O0OOOOcirclerel
O fcirclerel D000 0OO0OOODOODOOODOOOO0OOOOOOOO
circle U fcircle OO OOON
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int cont (int x, int y);

int fcont (double x, double y);

int contrel (int x, int y);

int fcontrel (double x, double y);
cont 0 fecont 000000000 O0OOO (x,y) 0000O0O0O0O0O0O0OO
0000000000000 ooooobooooooooo
000000000000000000000 (x,y) 000000 contrel O
fcontrel O OOOOOOOODODOOOOOOOOODODOOODOOON cont
O fcont DO OOOONO

int ellarc (int xc, int yc, int x0, int y0, int x1, int y1);

int fellarc (double xc, double yc, double x0, double y0, double x1, double y1);

int ellarcrel (int xc, int yc, int x0, int y0, int x1, int y1);

int fellarcrel (double xc, double yc, double x0, double y0, double x1, double y1);
ellarc 0 fellarc 00O OOOOODOOOOOODOO pe=(xcyc)d
po=(x0,y0)0pl=(xl,yl) 0000000000000 OOOOOOOOOOO
bdd pcld podld prt b ooooooonobogobn po
0000oooooobooooooboooooooooobooooooonoa
ODdo00ooodoodoooooboooboooooooooouoooooon
gooooboboobbbotooog pt0boog

00odooooobobooooooooboboobobooogog podpldpo+
pl—pcU000O0O0O0O0OD0OOODOOODOOOODOODOODOO pod po
U pO+pl—pcU00O00000OOOP1I0O p1d pO0+pl—pcO0UO0ODOOOOO
O00doodooooooboooooooooooooooooooooonoa
bbb tboooobbtbooodUpecd poO ptooooono
DO0000000000000ellarcrel O fellarcrel JOOOOOOOO
0000000000000 ellarc fellarcOOOOOO0O

int ellipse (int xc, int yc, int rx, int ry, int angle);

int fellipse (double xc, double yc, double rx, double ry, double angle);

int ellipserel (int xc, int yc, int rx, int ry, int angle);

int fellipserel (double xc, double yc, double rx, double ry, double angle);
ellipse 0 fellipse JO0OO0OO0O0OOOO (xc, ye)DOODOODODOO (rx
000 ry)D000000000002000000 angleOOOOOOOOO
gddodoodoodooooboooboouoouoooooooooa
00000000 (xc,yc) 00000 Oellipserel 0 fellipserel DO 00O
U0bD00bbo00bO00bboOO0DOd ellipse U fellipse OO OODOO

int endpath ();
gooobobobtooooooooodubooobobooobobbbooooo
gdooooooobbbbbotbddouoooooobooooo

0000000000000 DOendsubpath (00O0O0)0000000OO0OO
00000000000 contl 1linell arcl ellarcl bezier2[] bezier3 [
O00ooooooo0oooooooooobooooooooooooonog
UO00D0O0D0DO000 circleDellipselbox DOOODODOOODODOO
O00oOoooooo

endpath U0 00000000 DOO0O0O0DOOO0O0O0OODOOO0O0O0OO
gbobooboobooboobobobbobooboouoobooobooboobon
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Ub0oboo0booobobooobO0 move O fmove UDO U0 O U DO O U endpath
O0O00O00OO0Orestorestate 0000000000000 (DOOOOOO
O000000)00000000ODOclesepl OO OOOODODOOOOOOODO
U000 endpath DO UOO0OO0D0O0OO000O0O0O0D00DO0DO endpath 00O OOOO
OO00000D0O000DD0O0O Plotter D00O0ODOendpath DO O0D0OOOOODO
gbooboooooboooooooooooo

int endsubpath ();
goboooobobooobooboooobooboooobooobbooobooooDo
endsubpath U U UOUOUOUOUOOODOOOOO move UODO fmove DD DU D OM
000000000000 (0000000000000 move U fmove O
00000000 endpath 00 000000000000 OODOOODOOO)O

int label (const char *s);
uogobobbooogobboooouoboooobbooobboooobooa
gooboooboboooobobobooboooobooboboooobobooon
00000000000 Dalabel(I,x',s) DOOODOOOOOOO

int labelwidth (const char *s);

double flabelwidth (const char *s);
labelwidth O flabelwidth 0000000000000 000OODODOO
goooobobobobbotbbodoooooooobboooooobooobooo

int line (int x1, int yI, int x2, int y2);

int fline (double x1, double y1, double x2, double y2);

int linerel (int xI, int y1, int x2, int y2);

int flinerel (double x1, double y1, double x2, double y2);
line 0 fline 0000000000000 OOOOODOOOOO (x1,y1)0O
00 (x2,y2)000000000O0O0OOO0ODO (x1,yl)OOOOOOOOO
gddotooootdoodooouoouoouoodooooooooooa
0oooooboooooooooboboooooboboooooooooooo
000000 (x2,y2) 00000 Llinerel O flinerel 0000000 ODO
0000000000000 1ine O fline OO

int marker (int x, int y, int type, int size);

int fmarker (double x, double y, int type, double size);

int markerrel (int x, int y, int type, int size);

int fmarkerrel (double x, double y, int type, double size);
marker 0 fmarker 00000000000 D00ODODODODODOODODODOO (x,y)0
000000000000 O00ooobOOo0obOooooooooooOooobOooo
0000000000000 0000000000 (x,v) 000O0Omarkerrel O
fmarkerrel 0000000 0D0O0O0OOOOOOOOODOOO marker 0 fmarker
goooooo

00000000000 DO0O0DO0O0DO0OD0DOOODOOOnDO Plotter 0 ODODO
00000 point 00 (DODODOD)0O0DOOO0O000OO0OOOOODOODOO
000 o000 3100000 uooooooobooo32o00000o0o0ooon
0000000000000 00D0O0000000DODOOSection A5 [Marker
Symbols|, page 155 0 0 O
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int point (int x, int y);

int fpoint (double x, double y);

int pointrel (int x, int y);

int fpointrel (double x, double y);
point 0 fpoint 00000000 OOOOO (x,y) DODODOOODOODODODO
UO0D00O0O endpath DO ODOOOOODODOOODODOODODOOOODOODOO
00000000000 (x,y) 000000 pointrel O fpointrel O OO
U0odoobobobobob00d0uudd point U fpoint O OO OOO

OO0OQ point OODODODDDODDODODODODOODOODOOOXOX DrawableDPNGDO
PNMOGIF OODOOODOOODOOOODOOOD Plotter D0OODOOOO 1
OU0obooOoobOoOoonoonb Pletter OO0 OOOODOOOODLDOOODOO
gobooobbooobbooobooobbooobbOo0obd point U
0000000 pixel 0OOOOOO0DOOOOOODO

9.4.3 UOOLOOOO

OO0 libplot DOOODOOOOOOODOOODOODOPIotter DO0OO0O0OOO0ODOODOO
ggboobooobooooobooboooboboboobooboobooboooobooo
gbooboboobooboboboobboboboobooboboobobooboon
gboboobobooobobooobobooobooobooooboooboooobooooboon
gbgbogbbobooboboobooboobbooobooboboboooboo
gbooaood

U000b0b0000Oendpath OO O0ODOOO0OO0OOD0ODOOOO0ODODODOOOO
O000000000000000000000000000 ‘orientation’ 00 (00000
00000)000000000000O0O0DO0OU0O0O0DOO0O0DUODODODOODODOOOODOOO
gogbodgboooooobooon

000 COD0ODOO0ODOO0O000000DO00DO000000 plPlotterJ0D0OD0OODO
0000000000000 "pl."000O0O00 "y 000000 ("r" O ‘revised OO0
‘reentrant’ D00 000)000 COOD0OO0O0OO0OO0OOOO Section 9.2.2 [Older C APIs],
page 89 00 00O0DOOC+ O0000DOO0DOODODOODOO Pletter 0O DOODOODODOO
gboboooboobooooooooooooooooooooooooon

int capmod (const char *s);
000000000 UOendpath OO OODOOO0O0OOOOOOODOOOO
udbooooooobooooobooboooobobbuooooboooouooo
"butt" (000 O0O0O00OO)O"round"O "projecting" OO0 O0O0O0O0O0O00OOODO
odbooboUobo0oobo0ooboooboobooobDoobDooboOod "butt O
ooooobooboooooobooboooooboboooooooooo
Oo0odobd"round" DO0ODOO0ODOOOOOOOODODOOO"projecting”
ugooooboobbbododoooooooooobobodoooooooo

PNGO PNMO GIFO PCLOHP-GL O Plotter OO0 DOOOOOOODOO "trian-
gular" 000000 (D00 PCLOODO HP-GLOOO Plotter 00O DOODO
O0000000000000)0™riangular 0000000000 Plotter O
"triangular" DO OO 0O0O0O"round" OO0 O0O0OO0OOO0OOOOOO

ReGIS 00O 0O Tektronix 0 Plotter D0 capmod DO OO0 DOOOO HPGL_
VERSION U OO OOOOO 200000000 UOHP-GLOOOUOOOOOOO
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OOCGM_MAX_VERSION OO0 3000000000CGM O Plotter 0000
00 O O Section 9.5 [Plotter Parameters], page 128 0 O O

int color (int red, int green, int blue);
UO0O0D00O00DOOpencolor U fillcolor U DOUOUOODODOOODODOOO
ODo00d0odooooooooodoooooboooooooooouooooa
Ubooobooobboboobooboobobibo filltype oo g
gddooouoooouooooooon

int colorname (const char *name);
U0D000D00O0DOpencolorname J fillcolorname UU DO ODDOODODOO
oo0o0o0o0o0O0O0OOOOODOODODODODODODODODODODODODODODODODODODODODOD
O00OCCOOOO0O000O0O0OCODODO0O0O0O0O0O0O0OOOO fil1type OO
Oo0oooO0OooooooooooOooooooo

int fillcolor (int red, int green, int blue);

O000000000Oendpath OO0 00000000 OOOOODODOOO
0000000000000 0O0o0obOOobOoDbOOobOobOOobOoOon 48-bit RGB
00000000 redgreen0Dblue 00 000000000000 OCOOO0OO
000000 0x0000...0xf£££0000 0...65535 00000000000, 0,
0) D00O0O0O0D0OD0ODO (65535, 65535, 65535) 000000000 OOOOOO
O0000000000000 filltype OO0 DODODOODOOODOOODOOO
O00ooooo

int fillcolorname (const char *name);
odobobbbOb0lendpath UUUOUOOOODOODOOOOOOOOOOO
godobboodobtbodobboodubboodobboooubid name O
000oob00ob0obDoobobouooboobOooog "plack" DOO0DDOO
0000000000000 00 Appendix B [Color Names|, page 158 0 O O
O000"#c0cOcO" DDOOD 600 160002 0000000000O000OO
ggd

oboooobobooboobobon filleype UO OO OODOODDOODO
gboboboobobooo

int £illmod (const char *s);
Ubbbbbibd0U0Olendpath DU O DODODODOOOOOOODODOOOOOO
00000oDoOo0ooo0oooooooooooooooooooooon
dooddooooooooooooooooooodobooooooooooo
O000O00O"even-odd" (0O Plotter 0000000000 )OO0O "nonzero-
winding" 000000000000 PostScript Language Reference Manual O O
O0O00O0"even-odd" OO0 OO "alternate"O "nonzero-winding" 00 00O O
"winding" 000000000

CGMUOFigOReGIS O Plotter O O "nonzero-winding" 00000 OOO0O0OOO
oo bbbobbbbbbdUHPGL_VERSION
0 200000000 HP-GL O Plotter 0000000 (2000000)0O
Section 9.5 [Plotter Parameters], page 128 0 O [

LaserJet I OO0 DOO0OOO0OODOODOODOOODO PCLAODOOOODOOODO
OO0 PCL500000000 nonzero-winding OOODOOOO0OOO0O
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int £illtype (int level);
Uo0oboDbbOO000D0Oendpath DO OOO0O0DODOOOO0ODODODOOOO
ooooboooboooboobobobobooboooobooboonn level
oOo0oO0O0O0OO0OO0OO0bOO0OOO0OOO0ODObDOOOODO0ODODOnDO level
000 10000 100% 000 (fillcolor O fillcolorname DO OO0 OO
000)0o0ooooooo

level O 0x0000...0xf£££0000 1...65535 000 000000000000
DO00O00D0O0D0O00Db0000O0level=0xf£ff DO0O00OO0O00O0O0DOOODO
OO0oxo001 00O oxffff 00 O0OD0OO (DD)000OO0O0OO0O0OOOOOODO
0000000 oxg000 0000 50% 00000000 (000O00O0ODOOOO
00 fillcolor O fillcolorname 0000000 OODOOOOOOOOOO)DO

gbobooooooooooooobobobobob0bOobOfilltype O
U0000D00O0D pentype DOOODODOODOOODOOOODO

Tektronix 0 Plotter 00000000 O0O0O0DOOO HP-GL O Plotter O OO
000 HPGL_VERSION O "1.5" 0O "2" (2000000)000000000O
0 (00000 "1"00000O00oo0o0ooooo0ooooooooooo
000000) 0000000000000 0000OHPGL_VERSION O "2" OO
0000 HPGL_OPAQUE_MODE O "yes" U0O0O (D0OOOO0OOOO)00OO0OODO
0 O Section 9.5 [Plotter Parameters], page 128 0 0 O

int fmiterlimit (double limit);

000000000 Oendpath OO0 0ODO0O0OOO0OOOOODOODOOOO
ggbbodoooobobobtboooooboboboubbboooooooboobooo
000000 "miter" 000000000 (DO0O0OOOOO)O0OOOOOO
gooboodbooboobuoobuooboobooboboobobobobo
gooboboooooboobooooobobooooobbooooboboooooo
00000000000 00000oDg "pevel" OOODOODOODOOODOODOO
g

Imit 000 1043 (00000000000000000 1100000000
000000)0000 20 (000 600)0000 1.414 (000 900) 000
00000000000000000000000000 1/2000 (0000
0)0000Imit 000 1.00000000000000000000 "bebel"
00000001.0000000000000000000000000000
0Doooooo

X Drawable OO0 X O Plotter DOOOODOO0OOOOODOOX Window 00
00dd0ddOd 104300000000000000000 Tektronix ReGISO
Fig OO Plotter 00O OOOOOHPGL_VERSION O 200000000 HP-GL
O Plotter 000000 (2000000)0 Section 9.5 [Plotter Parameters],
page 12800000 HP-GLOOO PCL O Plotter 0000000 DOODOODO
gbdooodotbooooouobooooobooooouooon

int fontname (const char *font_name);

double ffontname (const char *font_name);
ooboobooooooboobooobobooooonoog fontoname DO OODO
Joooooobobodboooobobobobooboobobobobogn
000000000 (00000000000 fontnamefontsize[ltextangle
000000)0ooooOOoOoooOoooooooOooooUooooooo



Chapter 9: 1ibplot DO 0O OO 123

00000000000 Plotter 000000 OO0ODOODOOPCL O Plotter
00O "Univers"OPNGOPNMO GIFO HP-GLO ReGISO Tektronix[d Metafile O
Plotter O O "HersheySerif*"O O 0 0 O O Plotter 0 O "Helvetica" OO0 OO0 O
O0O0ODfont.name 0O NULLOODOOOOOOODOOODOOOODOOOOO
d0o0dooodooooooodooooooooooooooooogooa
Plotter 0000000000000 O00O0O0OOOODOOO Section A.1 [Text
Fonts|, page 136 0 0 00000

int fontsize (int size);

double ffontsize (double size);
gboboooboobobobobooboboboobobobOn sized 000
0 (00000000000 fontname[ fontsizel textangle D0 D000 0)0
gbobooboobooboboobooobobooobooon

Ub00 size OOOOODOO0OOOOODODOOOOODODOOOODODO
Plotter 0000000000000 OOOOOODO (DOOOOOOO)DOO
00 1/500000000000000000000 00000000 Plotter
U00o0oooooooboobooon Pletter 0O OO0DOOO0DO0OODOODO

int joinmod (const char *s);

UdobobbbUdUOb0UOendpath UUUOOODODOOOOOOOODOOOOOO
0000000000000 0000000000000000"miter" (00O
O00D0D)0"round"O"bevel" 000 0000000000000 DOOODODODO
bbb bouooobbuooobbtoobbboooonog "miter" 0D OO
O00000DO0DO0ODO0O0O0O0O0O0O0"ound" OOOODOODOO "bevel" OO
gobodbboobobuooobboobboobbooboboobod "miter
goooboobobobooboboboobbboboobooboboboobooon
J0000obboOb0D0DO000fmiterlimit 000000000O0O0O0OODOO

PNGO PNMO GIFO PCLO HP-GL O Plotter O O "triangular" 0000000
O0 Plotter 0 000000000 "round" 000000000

00000 Tektronix 0 ReGIS O Plotter 000 00OOOOODODODOOOO
HPGL_VERSION 0 200000000 HP-GL O Plotter 0O 0OOODODO (20
O000D0)0000OOCGM_MAX_VERSION O OO 3000000000OCGM O
Plotter 0 0 0 O O O O O Section 9.5 [Plotter Parameters]|, page 128 0 0 O

int linedash (int n, const int *dashes, int offset);

int flinedash (int n, const double *dashes, double offset);
000000000 0endpath OO OO0ODO0OOOD0OOOOOODOOOOO
O0do0ododdooobdodoboo0obod0obooddiodollinemod
(00)000000O0O0O000D00O0O0O0O000DO0ODOO0O0O0UOO dashes OO
U000 nU000000O0O0DO0OO0O0O0O0O0OO00O00O0O00O0O00O0O0040
0do0o0oo0oooooooooboooooooooobooooooooooon
000 dashes|0]. . .dashes[n-1] D00 000000000000000000
goddodooooodudouoouoobooouoooboooooooogd
gddboooodoudooouooootud nO o0bobooooooon
odooooobooooo

offtset 000 DOOODDOOOOOODODOOOODOOUODOOODODOODOOO
000000000 0DO0O000O00DO0O000O00DOCO00DO0O0 offset O
(oooooooooboobobooboboobobbobooooboooooooooobon
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dashes[0) 00D 0000000000000 0OODO offset O dashes[0] OO
0000000000000 00 dashes[1) 0000000000 OOOODODO
O0offset 00 ODOODOODOO

linedash 000 flinedash OO DO OO Plotter DOOO0OO0O0 OO OOHP-GL
O PCLO Plotter 00 offset 0 0O0OOOO0OOOOOODOO X O X Drawable
O Plotter OO OO0DOO0OOOODOODOOODOO 20000000000
00000 0TektronixOReGISOFig O O Plotter 0 0 linedash 0 flinedash
0000000000000 HPGL_VERSION O 200000000 HP-GL
O Plotter 0000000 (2000000)00000CGM_MAX_VERSION OO
03000000000CGM O Plotter 000 000OODO Section 9.5 [Plotter
Parameters], page 128 0 0 O

O0: 0000000000000 00000000O000 (DO)ooooo
gbobooobobobooobobooooooobobooooboboobo
OO0DO0O0O0O0O0OODOO0OO0OD0O PostScript O Plotter 000 OD0OODO
OO0 Plotter DO DO DOODOODOODOOOOOODOODODOOOODODOO
boggbooobooboobobooboooboobooboooobobo
ubboobuoobboobuoobboobuoobbooboo

int linemod (const char *s);
O000000000Oendpath OO0 O0DODOOO0OOOOODODOOO
0000000000000 000000000000ooooooooooooon
000 "solid"O "dotted" "dotdashed" [ "shortdashed "I "longdashed" ] "dot-
dotdashed"O "dotdotdotdashed" "disconnected" 0O OO O ODOOODOOOO
00000000 00oooooooooooooon

"501id" 000000 e
"dotted" - - - - - - - _
"dotdashed" _—— - _——— - o _
"shortdashed" —_——— _— _— o
"longdashed" =~  ——=-—==  —————m—  ——————
"dotdotdashed" —_—— - - _—— - _
"dotdotdotdashed" _—— - - - ——— _ _ _

gboobobobooboogboobobbobooboobuooaoabd
gobooboboooboobobobooooooobobboboobooboDbo
googooobogn

"disconnected" U0 O ODOD0O0OOOOODOOODLOODOOODOODOOODO
00000000000000000000000000000D0 (Doooo
00000000000 0)000000o0O0O00o0D0ooOoODOOooDUoooOo
O "disconnected" OO O UOOO0OOOOOO0OOOOODOODOODOOODO
gooooooooooboobooboobooboobogboobobo

00000000000 Plotter 00000 DOODODODODOODOOONO HPGL_
VERSION O "2" 0000 OO OHP-GL O Plotter 00O "dotdotdotdashed" O
0000 (2000000)0Tektronix O Plotter 0 0 "dotdotdotdashed" O O
00000 Section 9.5 [Plotter Parameters|, page 128 0 0 O
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int linewidth (int size);

int flinewidth (double size);
000000000 Oendpath OO OODOOOOOOOOODOOOOOO
ggbobboooooobobbooooouobuoobbbuooooobLuoooono
gbobbgooooboooooobobboooobbobooobbooon
O000000000000000000000 Pletter 00000000000
00000 Pletter 0000000 (DODDOOOOOO)O0DODOOO 1/85000
00000 XOX DrawableD PNGOPNMOGIF OOOOOOOOOO Plotter
dodoooboboboobobn

OO0 o00ooO Pletter DOOUOOODDDOOOOODODOOOOOO idraw
O xfig0 0000 0000000000 O00ODODOOd PostScript O Fig O Plotter
uboooobooboobbooboobb oobboobooobobo

Tektronix(O ReGIS O Plotter 00 0O O0OODOODOOOODOODOODODOODO
000000000 HPGL_VERSION O 200000000 HP-GL O Plotter O
000000 (2000000)0Section 9.5 [Plotter Parameters], page 128 [
gogooon

O00: 000000000000000000000000 (DO0)00o0o00
gbobooobooboooboobobboboobooboboobooonon
0000000000 PostScript O Plotter 0D DOOOODOOO Plotter O
gboboooobobobooooboobogbobouoooooboboooboooDo
gobbooobooobobooobboooboboobbooboboobobooobon
goboooooooooo

int move (int x, int y);

int fmove (double x, double y);

int moverel (int x, int y);

int fmoverel (double x, double y);
000000000000000 (x,y) 000000000 OOOOOOOO
dgbdtdbbdUendpath U UOOODOOOOOODOOOODOOOOOONO
00000000 (x,y)UOOODOOOODOODOOOODOOOOOUODOOOOO
Jo0odobobobobo00oo0o0ooobbibO00dUdmoverel O fmoverel OO0
Udooooobbobbb0ddduddd move U fmove OO U OOMO

openpl U UUOUOOOOOOOOODOOODLOOOOUOUOO0OUOUOUOUOOUOLDO
000 (0,0) 0000000000000 DOCODOO0OO0O0O0DOODOOOOOO
0000000 Section 9.4.2 [Drawing Functions|, page 115 0 0 O

int orientation (int direction);
ydbbodoogouobboooobbuoooobbooooobobooo
direction 0 10000000 -1 0000000000 110000

gooogooobogobobooobooboboooboobbooboooobobobn
U0b00ooobooboboobboobobogooon "nonzero-winding" OO O O
gbobooboobobobooobobooboboobooobooboboooan
gbooobooboobboobuoobbooboobooobooobooo

int pencolor (int red, int green, int blue);
O000000000O0endpath 000000000000 DODOOODODOOO
0000000000000 000000048-bitRGBOOOOOOOODOOO
reddgreen0 blue 00000000000 DOOOODOODOO 0x0000...0xffff0
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000 0...65535 00 00000O0O0O(0,0,0) 000000000 (65535,
65535, 65535) 0 0000000000

HP-GL O Plotter 00O OO O HPGL_VERSION O "2" 00000 0ODO HPGL_
OPAQUE_MODE O "yes" 00000000000 DOOOOOSection 9.5 [Plotter
Parameters], page 128 0 0 O

int pencolorname (const char *name);
000000000 Oendpath O OOODOOOO0OOOOODOOOOOO
dodooooooooobbbbbbbname U0ooooooooonon
O0O000000D0OD00O0 "plack" OOOOODODOO "#c0cOcO" ODOOO
600 1600020000000 0O0DOODOO

HP-GL 0O Plotter 0O O OO0 HPGL_VERSION O "2" 0O O0O0O0ODO HPGL_
OPAQUE_MODE 0 "yes" 000000 OO0OODODODOODODOOSection 9.5 [Plotter
Parameters], page 128 0 O O

int pentype (int level);
000000000 Oendpath UO0UOOO0OD0OOOD0OOOOOODOODOOO
0000000000000 oggdglevel 00 000O0O0OOOOO
O0Olevel 000 1000000000000 0O0O0OO0OOOQO pencolor OO
U pencolorname U U U UOOUOOOOOOOOOOUOOODOOOOOOOO
O0level UODO OOO0OOODOODOODOODOO

dddoooooououodgdddpentype UOOO0O0O0O000oooonon
filltype UUOOUOO0OO0OO0OOOO0OOOOOOO

pentype 0000000000 (DOO0O)0000O0D0OOOOOOlevelDOO 0
gboooboboobooboooboo

O0: 00000 pentype 00 DO0O0O0OO0DOOOOODOOOOODO (OO OO
O0000000000000000)0000000000000 Hershey 0O
000000000000 0DOOHersheyDOOOOOOOOOODOOOODOO
gbooobodobooaood

int restorestate ();

gbooobooboobooboooboobboobobooobooboon
000000 1ivplot OOODOOODOOODOOOOOODOOOOOOODOO
0000000000000 0000000 (DOO0O0D0D0oDOoOoooUO)oo
gbooobooboooboobuooboboobboobbooboboOoooo
restorestate U U DUDUDUOUDN endpath UL UODOOOOOOOOOODONO
00000000000 Db0b0b00000b00Db clesepl UOODOODOODO
O restorestate U0 OO 0DOOOO0O0DOO0OO0OO0OOOODOOOOOODO
oooogo

int savestate ();

ggooboobooguboooooobboobobooboobbobuoooooo
U0 livplot U OUOUOODDOOOOOOOOOOODLDUOOLDOOOLOOOOnOO
gboooboobooobooboobooobobooobooboooobooooboobo
O0O0Osavestate 000 (0ODO0OU0OOOOOOOOO)00O0OODOO
Jodobbb0odubbbi0000Ub0uo00UubibobDUOd restorestate
ggooboboooobuoooobbtoooooooboboobbooooobooo
gogodoobobooobbbbdooooouooon
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int textangle (int angle);

double ftextangle (double angle);
gobbooooouobbooooboobooouooobobooouobboboon
angle 00 (degree) 0 = (0 )000000000OO0OOODOODOOOOOOOCOO
00000000 (00000000000 fontnamell fontsizell textangle
000000)ooooo0o0o0oooooooooooooooooooo

OO0: XWindow OOOD0O0OOOO0OOCOCOO0ODOOOOODOOODOOOOO
gboobobooboooooooooooooooooo oobobobobo

944 00O DOOOO

OO0 livplot DOUODOO0OOOOOOOODOODOODOODOODOOD Plotter OO OO
ubooobooboooboobobboboobooboooobooboooboooobon
ubobooobuoobbooooboobobooobooobooooboooboooobooo
gboboooooooooooooooooogooooooboooboobobono

O000ODOPostScript 00000000 ODDOODODOOODOOODODOOOODODOOOO
0000000000000 0000000 PostScripp OO OOODOONOODN PostScript
Language Reference Manual 00000000

Ubooobobooboboobobodbddlendpath DO OO0O0OOOOO0OO
gbooaoo

000 CO0O000D0O0O00000D0O0O0000O00000 plPlotter O0DOOOOO
0000000000000 "pl."000000O"x" 000000 ("r" O ‘revised’ 000
‘reentrant’ 00 000)000 COOD0O0OO0OOOODOOOO Section 9.2.2 [Older C APIs],
page 89 00000 DOC+ 00000000 DOODOODODO Plotterd0OODOOODOONO
goboobdodbboooobooobuooboobobuooboobo

int fsetmatrix (double m0, double m1, double m2, double m3, double tx, double ty);
00000000000 NDC (normalized device coordinate) 000 0000
0000000 m0oml m2m3tx ty] 000000000000 000O0O0OO
goddoddodoouooooooouoouooooooouoooooogd
oot douoouoobooouoobuoooooood
ogoooood

NDCOOOODOOOOOD (000 viewport) 010000000 (0,000(1,0)0
(1,1)0¢,H) 0000000000 0D00O0DO0O0ODOO0O0DOOd Appendix C
[Page and Viewport Sizes|, page 159 0000000

OO00ODO0O0OOo0O0OO0obDOoO0O0O0 NDC OUODOUOOUODOUOOOOOoOD
(1001000 000000000000O0OOOOO NDCOOOOOOOODO
0000000000 spacel fspacell space20and fspace2 OO OO ODODO

int fconcat (double m0, double m1, double m2, double m3, double tx, double ty);
00000O0obO0OO0bOOobO NDCODOOUODODUOOoOooOobooboobooo
000000000 moml m2m3 tx tyl 000000000000 0O0OOO
00000000000 00000000000 2x2000 [m0 ml m2 m3|
000000000 2000 txOyOODO ¢y O0DO0ODODOOODODOOO
ooood

fconcat OO0 fsetmatrixOUOOOOOOOUOOOOfconcat OO OO0
O000000000000000000000000000 (frotatefscalel
ftranslate) 000000000
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int frotate (double theta);
000000000000 NDCOOODODOOOOODODOoDOOoooooooon
000000000 [cos(theta) sin(theta) —sin(theta) cos(theta) 0 0] 0 0 00O
0000000000000 000D0O00O00D0D0O0 thetaOOODOODO
gogobbbooooouoobbbboooooouobbbobbbibd 20y
goooobogoo

int fscale (double sx, double sy);
000000000 DOO0O0 NDCOODOODODOOoOoDoooooboooooda
000000000 [sx00sy00)00000000000O0O0OOOOOOOO
oooobbbo0 .0y 0000000000000 DD sxO sy g
Joooooooobooooooooooon

int ftranslate (double tx, double ty);
000000000000 NDCOODOODODOOODODOOODOODOO0OO
O000o0ooOoopooo0txtyl]D0DDOODDOOODOOODDOOODOOOOOO
gogoobbooduboobbiboouobbbud 2000 texOy OO0 ¢ty O
ddddtdzUdybbObObO000ooooooobon

9.5 Plotter U D 0O 00O

libplot DO OOO0OODO0OO0O0ODOOODODODODDODOODOOODOOODOOODODOOOOOO
O0O00OO0O0OO0OO0OO0OOoOogno Plotter 00 O0O0O0O0O0OO0OO0OODOOODOOOOOOOO
Plotter 0O OOUOOODOOOOOODOOOOODOOOOODDOOOOOODODOOD
00000000 (veid*) OODOOOODOODOOOOODOOOODOOOOOOODOOO
(char ) 0O OO

Plotter DO DO OOO0OO0ODODODOOODDDOOOOODOD Plotter DODOOOO
O0o0bDo0ooooooooboboOoOonboon Pletter DOUODUOODODOOODDOOO
COO0ODOOO00OO0 pl_setplparam DO OOOO0OOODOOODOpl_setplparam OO0
Plotter OO0 DOOOOOOOODO plPlotterParams DO O 0OO0OOOOOOOOOO0OODO
UO00Oplnewpl_r DOUODODOODO Plotter 00 UODO0ODOOOO plPlotterParams [J
gboobobooboooooboooooog

OooooooooobonogbPletter 0000 ODODOODOODODODOODOD
uooboooobooooboooobooboboooobooooooobooooooooooo
uobooboooboboobobbooobuooboooobboobboobuoobobooooboobg
gboboboboooooooooboboboboooooobooboobobooboonoog
gobooboobbooboobobon

C+ [000OO0OOO0DOOO PlotterParams 0O U0 OO0 OO O0DOO0OAO
PlotterParams::setplparam [J U U0 0O U plPlotterParams U 0 U pl_setplparam [
oooon

000000000000 000O0000 (booOoUoUoOoO0OoDUoooOOoOoO)boo
0000000 X O Plotter 0 DISPLAYOXOPNGOPNMOGIF O Plotter 0 BITMAPSIZEL
Mustratord PostScriptdd CGMO Figd HP-GL O Plotter O PAGESIZEO Metafile 0 0 00O
OO0 Plotter O ROTATION D00 00O0O0O0OOODOOOOOOOOOODOODOOOOOOO
0o00d00dDOO0bO0o0o0bOOooo0ooDoooObOOooDoOooOg "HpGL"OOOOoOooad
00000000 Plotter 0ODODOOOOOODODOO
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DISPLAY (00 UO0OO0OO0OO NULL)OOOOOOOOOOOOOOOOOODOOOODOO
X Window DOOOD00O00O00O000O0O0OOOOODO XO Plotter 0o
gooon

BITMAPSIZE
(0000000 "s70x570") OODDODOOOOOOO0OOOOOOOO0D0DODO XO
PNGOPNMOGIF O Plotter DO0O0O0O0ODOOOX 0O Plotter 1000000
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3. Garamond-Bold

4. Garamond-BoldItalic
LetterGothic

1. LetterGothic-Roman
2. LetterGothic-Italic
3. LetterGothic-Bold
4. LetterGothic-BoldlItalic
Marigold

CGOmega
CGOmega-Roman
CGOmega-Italic
CGOmega-Bold

4. CGOmega-BoldlItalic

TimesNewRoman

W N

1. TimesNewRoman

2. TimesNewRoman-Italic

3. TimesNewRoman-Bold

4. TimesNewRoman-Boldltalic
Wingdings

Symbol

140

Wingdings 0 Symbol 00O DOOODO PCL5 0000000000O0DOOOO ISO-Latin-
10000Symbol OODDOOOOODOODOODODO ‘symbol font encoding’ OO OO O OO
PostScript Language Reference Manual 00000000000 O1libplot 0 PCLOODO

Uboob0oodpouobouoboDbOo symbol OO ODOODODOODO
W8ooooooboobooboobooboobooobooboobbooboon

Arc

1. Arc

2. Arc-Oblique

3. Arc-Bold

4. Arc-BoldOblique
Stick

1. Stick

2. Stick-Oblique
3. Stick-Bold
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4. Stick-BoldOblique
ArcANK

1. ArcANK*

2. ArcANK-Oblique*

3. ArcANK-Bold*

4. ArcANK-BoldOblique*
StickANK

1. StickANK*

2. StickANK-Oblique*

3. Stick ANK-Bold*

4. Stick ANK-BoldOblique*
ArcSymbol*

StickSymbol*

0000000000000 00000000000000000O0O0000O0O0 (ANK O
Symbol 00OD0)00HP-GL/2000000000000000 HP7550A 0000000
O0000HP78xOHP7595A0HP7596A DO OO0 0OOOOOOO HP-GLOOOOOO
ooooboo0oooooooooOOon spGL_VERSION O "2" 000 "1 00000000
O0DANK OOOODOOOODOOOODO (Section A.2 [Cyrillic and Japanese], page 141
O00)O0Symbol 00 ODOO0O0OOOODOOOOOODOOOOO

ANK O symbol 0000000000000 0O0O0O0O0OO0O0OOOOCOOOOCOO
0000000 ISO-Latin-l DOO0OO0OArc 000000000000 O0DOOODOO (OOD)O
Stick 00000000D00D00000DO0 HP-GL/20 HP-GLOOOODArcOOOODOO
O000o0O0000000000000000000O000000 PCL500O00O0OO0OO
O00000000000000001ivplot0000000O0O00O0O00O0OO0O0O0O0O0O
OPCL50000 HP-GL/200000000000000000O00O00OO0OO00O0OO
000000000000 00000000000000000000ODO0O0OD (boDoOoo
000000D000) 000000 Hewlett—Packard Journal 0 Nov. 1981 D O0O0O000O00O
000 L. W. Hennessee et al. 00000000000

libplot DODOO0OOODOODOOOOO0OOOO00OODOOOOODOODQO PostScriptd
pCLSO0O0DOOCOOOO0O0O0O0DOOOOOOOOOOOOODOODOOOODOOOOOOOO
0000000 22000 HersheyOOOOOOOO60000000000000O0O0O0OO
O HersheySerif 0 0 O HersheySerif-Italic 0 0 OO “fi"0Of*O0 A0 H "0 A" 0000
000000000000 0000000000000DO0O00000 (HersheyCyrillic O
HersheyEUC ODOOOOO ASCIIOOO0O0OOO (DOODO) HersheySerif 0000000
00)0000 "tz" O "ch" O HersheyGothicGerman D0 000000000000000O
00000 character '’ 000000000 DOOODOOOOODODOOODOOODODDOOOO
O0000000000000000 "\ss"OOOO0O0O (Section A.4 [Text String Format],
page 144 000000000000 OOOOOOOOOOOOODODOOOODOODODODOOO

A2 J000OO0OoooOOd

gooboooboobbooobooboboobbooooboobobuoobooooboon
gboooobobooobooobobobobbobooobooboboooboboobog
uoboooobouoobboooboooboooboobooobobooboobooboon
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000D0000000000000 plotfont 00D O00D0ODOO0ODODOONOD DO Chapter 6
[plotfont], page 51 O O O

HersheyCyrillic [0 HersheyCyrillic-Oblique 000 00000000000 KOI8-R
0000000 ASCII ODO0D0OO0O0000DO0OD0O0ODO0OD0ODO Unix OODOODOOO
00000000000 DDDOoDO0DO0oOO0O0oO0oOOODOOoO0O000 ASCII ODOO0Od
O 0O HersheySerif 00000000 O0OO0OOOOOODOOOOOODODODOODODODOO
O0O000xcO...0xdf DO UODODOODODODOODODODOOOONOOxe0...0xff OOOOO
O000D0D0000000D0 o0xa3 OO0 0xb3 OO OOOOO the official KOIS-R
Web page (http://koi8.pp.ru/main.html) 0O O O Information Sciences Institute
(http://www.isi.edu) 000 RFC 1489 00O OO OODO

HersheyEUC OO0 OO0 O0OO0DODOOOOO0DOODOODOODOOOOOOODO 80000
EUCJP 0OOO0OO0OO0O0OO0O0O0O0O0OEUC OO ‘extended Unix code’ 000000000
0000 (0OD0O0O0OD0O0O0O0U000) 0000000 DOUOEUCOOOUOUOODODOOOO
Ken Lunde O Understanding Japanese Information Processing (O'Reilly, 1993) O 0O O O
gobogooboooooooobooobbuoooobooobouoooooooon
00 (http://wuw.praxagora.com/lunde/cjk_inf.html) 00 000000000000
CJKV Information Processing (O'Reilly, 1999) 000D 0000

HersheyEUC OO0 00000 ASCIIOO O 0x20...0x7e 0000 OO OHersheySerif [
00000 (HersheyEUCOOOOOOOOODO JISRoman’ 000000000 OOOO
O0JISO0000000000000)000 JISX020800 oxal...oxfe0OOOOOOO
0000000000000 n000oaJiIsxeeedooooooooobooooooooag
0000000ooooooooooooooooooDooooooooonoono 880000
0 (000000000000 0000)0 0x2421...0x2473 000000000000OJIS
X008 0O OODOOO0ODOOODO EUCO0ODDODO0ODOOO0DOOO oxgo OO0 oOad
(0000000000000 00O0000O0OO)DDOO0OO0 8sUUODOUDUooOoOoOO
0 (0x2421) 0 0xe4 0 0xal 00O O00O0O0OO0ODOOOOOOOO

HersheyEUC OO ODODOO JISX0208 OODO0O Dr. Hershey D0 OOOO0O0OOODODO
goobobobooooooooog ooooob seooooooooooooobooo
ggooooooobooooooooobobobobbboooooo e03 00ooog
0000 59 00 JISOOOODODODODOOOODO (DoooobobOOO)2965 00000
oooobobooobooboobDoobobobobDUoobUbnkanji.doc’ DOODODODO
603 0000000000000 D0000DbD0O0DO0O ‘/usr/share/libplot’ OO0
‘/usr/local/share/libplot’ OO OOOOOOOODOOOJISX0208000000000O
000 ‘undefined character’ 000 (00 O00O0)000000O0O

ArcANK OOO StickANK ODOO 80000000 000DODOODOOOO0ODOOO0
O0000000000HP-GL/2000000 HP7550A000000000000HPT58x0
HP7595A0 HP7596A OO0 O0O0O0ODO0OOCOOO HP-GLOOOOODOOOOOOOODOO
U0 HPGL_VERSION O "2" 0O "15" 0000000000

ANK O 0O Alphabetd Numeralsd Katakana OO0 OO OOOANK OOOOOOOOOO
00000000DOO00000000oooooOoO JISRoman OOOOO0OOOOOOO
0000000000000 000D0O0O0O00000DO0ODO0000DODOO0000ODOO
00 (0000000000000 00)00000000000O000DUDOO0ODOO000
gooooooon
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A.3 X Window OO OO

libplot [0 0O0O0OO0O0OO0ODO graph -T XO plot -T XO pic2plot -T XU tek2plot -T X0
plotfont -TXOOOOODOO0OX Window OODOOOODOOOODOOOODOOOOOOO
OO000000022000 Hershey DOO00OOO0DOOOODOODOO35 000 PostScript
ooooooXtooboooooooooooooobooobooooboobboooooooDo
0000000000000 35000 Typel OO0 PostSeriptp 00000000000
O0000 Xdisplay UODOODOOOoOoooooooon

00O0ooooDono Xdisplay 00000000000 0O0O0OOOOOOOOXLED
(X Logical Font Description) D 00000000000 O000O0O0O0O0O0OOOOOODOO
0000000000 x1sfonts 000000 DOO0OODODOOODODOOOODOOOODOOO
00000004 "-0-0-0-0-p-0-is08859-1" 0 O O "-0-0-0-0-m-0-is08859-1" O O OO O O ISO-
Latin-1 OO 0OO0O00OO0OOODOO0ODOOO0OOOODOLibplot D0O0D0O0O0ODOODOOODOO
00000000 000000 "CharterBT-Roman" 00000000 X display O00O00O
O000o0ooooo XLED 000000 "-bitstream-charter-medium-r-normal—0-0-0-0-p-0-
iso8859-1" 00 O O1livplot O ODOODOODOOOOODOODOODOODODOODOODOODOO
00000 "charter-medium-r-normal" 000000000 0OOOO0O

echo 0 01120 | graph -T X -F charter-medium-r-normal

O Xwindow OODOOO0OD0OO0OOOOO0OOOOO0ODOOOOOODOODOOOODOOOO
oon

OO0O0O000D000 "iso8859-2" 0 "adobe-fontspecific' OO0 DO OO0OOO0OOOOODO
00000000000 ISO-Latin-1 0000 01ibplot OODODOODO O "iso8859-1"0 0
O000D0000000000ISO-Latin-1 0000000000 ODOODOODODOOOOOO
0000000000000 DO0000DO0D0D0O0000ISO-Latin-1 ODODOODOODOO
000000000000 "ixed" O "9x15" 000000000000 XOOOODO (OO
O0000000000)00000000O00000oooOOOO0o0D0OobOODODOOOOOo
XFLDOODODODOOOOOODoOO0Oo0oOoooOooo0oooooooooooooooooo
000000 XO0OO0DOO0OO00OO000000O01ibplot 000000000 ODOOODOO
ooooog

graph 000 GNU plotting utilities 0000000 ‘~--bitmap-size’ OO0 O0OO-TX
o0O0oo0O0o0oO0ooobOO0oOOdOo00oDOoOU0ObOO0Oo0oOoDbDO0obO0U0oOoDOooObDOoboOoOoo
0000000000000 0OO0ODOODODOploting utilities OODOODOODOODODOO
O0O0DOO0DOD0OO00000Db0D00000 ‘--bitmap-size 800x400° OO OOOOOO
goboboooboboooboobobooobooobobobUobDUobbDOoboooDbboOoo
0 XO00OoOooOooOoooOoooOoooooooooooooooooooooooooooo
O0O0D0O0OD0O--retation’ 000000000 OODOODOODODOOOODODODOO
O0000000DO0O0O00 ‘--rotation 4’ JO0ODOODOOOOOOO 45000000
‘-—bitmap-size’ [0 ‘--rotation’ OO OOODOODOODODO

ISO-Latin-1 0 X Window 0000000000 CODOOOOCODOOODOOOCOODOO
0000000 ISO-Latin-1 OOOOODOOOO ASCIOOO 80O0O0OO0oOoDOOOO
000000000000 000O0000D0O0O000D00O Section A.4 [Text String Format],
page 144 00 0O0OODOOODO "\Po"r OOO0ODOODOOOOOODODOOOODOD
symbol ‘£ 000000D00COO0OOODO

echo 0 0 1 1 | graph -T X -F times-medium-r-normal -L "A \Pol Plot"

uobobooboboooobobooooboooboooobobooobobooboboooboo
OO000D0D0O0 ISO-Latin-1 OO0OO0D0OOOO0DDOD XWindow OOOOODOOOOO
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gboboboboboooooooobobobobooboobooooooobobobobo
00 XOOOOOOO Symbol OOOODOOODOOOOO

A4 000DO0OO0DOOODODOO

libplot UUODOOODOOODOON graphUplotlpic2plotUtek2plotUplotfont DO DO OO
0000000000000 00000O0DO00ooOO00 (NLOOO CR)OODOOooooo
goooobooboob0oobobobo0oobOo0oboO0o0n 0x20...0x7e 000 0xaol. . .0xff
go0OCOCCOOOOOO0O0O0OO0O0OOOUOUUOOODOOODOOOOOD ASCIIODDDOO
gobooboobo 8unbbuooboon

gbobooboooobooobooboobooooboobbooobobooboonog
O0000000ooO0ooooooooOoOooooAsclIoooogooooooooog
Ubobooboooboobobobdb0graph U0 O0O0OO0OO0OODODOOOODODO
Uo0o00bobobooboobOdbOpic2plot DO OOOODOOODOOODOOOODOO
goog

U00bD0b0O0b0b0b0bO0b00TIEXDtroffUgroff DD ODOUODOODOODOODO
goboboboooooboobobooboooooboouooobooooboobobooboooon
gbooobooboboobooboobbobboobobooooboobooboong

"\sp" 00000000000O000 (booooooooo)o
"\ep" uboboobooobogd

"\sb" 00000000000O000 (booooooooo)o
"\eb" ogbobooboogobog

"\mk" gbooooboogoon

"\rt" ogboboooooooon

OO00 "x\sp2\ep" 00 ODOOOO0OOODOOO0Ox0ODOO0’O0DOO0ODOODOOOOOODOO
OooooboooooDobooooooooooDooooo "\mk"OM\rt"O0OOOODOO
OU0O0oDoOoobooDOoOO "a\mk\sbi\eb\rt\sp2\ep" 00O 00a 00000 i000O
b 2000000000 200bob igogooooog

oo ooooooboobooooooooon
00000 Section A.1 [Text Fonts], page 136 000000000000 O0O0OOOO
Times-RomanOO OO ‘Times’ 0000000 10000 0O"A \f2very\fl well labeled axis"
OO00o0O0oo0ood very OO ‘Times’ OOODDOOO 20 Times-Italic OOOOOOO
O Times-Italic 00000000 DOOO0DOOO0DOOO0OOOODOOODODO "\fn"OODOOO
O0n00000000000D00D000D000O0grof£f 0000 OOOODOOODOOMN IO
\f2'O0"\f3" 000000000 "\fR"O"\fI"O"\fB" 00000000 O0OODOO0OO
oOon\fpr 00000000000 DOOOO0OCOOO0OOO(DOOOOOOOOODOOOO
00000)00D0O0O0O0O000000o0ooo0o0o0o0oooooooo

0000000000000 D0D0000000000000000O00O0DOooDoDOon0dg
000000000000 0000000000000000000"\r1"0"\r2"0"\r4"O
"\r6"O"\r8"O"\r"" 000000000 1emO1/2em01/4 em01/6 em01/8 emO1/12
em OOOO0O0OO\II"O"\I2"OD"\4"O"\l6"O"\I8"O"\I""000000CDOOC0O0O00O0OO
00 00"A \fIvery\r"\fP well labeled axis" 0 0 00O O "A \flvery\fP well labeled axis" [
O00ooooooooooon
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oooboooobpooonD "\mk"O "\rt"O0OO0OO0OOO0ODOOOODOOOOOOO
00000000 "\s;"0OOUOOOD (run) 0O00O"\m"OOODOOODODOOOOOOODO
Oo00 "\st\mk\rn\rn\rtab" OO OO0 ‘ab0 0000000000 O0ODOOOO0OOO
oooooom\m"OOOOODOOOOOODOOODOOOOOODOODOD

oooooooOo\u" 000000000000 0000000 "\mk"..."\rt"O0QoO
0000000000000 "\mk\ul\ul\ul\rtabc" OO O0OO"abe" 00000000 0OOO
O0o0oo0oooooooooo\u"o0ooooooooooooooooooooobobbobno
0d0000DO0bO00DO000O0bOo0bOO00bO0000O0o0ooOOoobO0OOnaaon "HersheySerif!
0000000000 "\mk\ul\ul\I&8\ul\rtabc" O 0O O "\mk\ul\ul\ul\rtabc" OO0 00O O
oooooooon

000000000000ISO-Latin-1 0000 (Symbol OO O 0O OHersheyCyrillicD Her-
sheyEUCO ZapfDingbats 0 0 000 0000O00) 0000000 ASCIOOOOOOO
0000000000 000000000000000000000000 ASCIIOOOO
g0000oxa0...0xff 000000 8O00000D0O0O0OO0ODOODOODOOODOODOOOOO
0000000000000 00000oo0oD0o0oO0oooooDooooooooono
ooooooooooooon

0000000000000 000bO00D0O00bO00DOoO0O0DOO0dSymbol DOO
0000000000000 O00DO00O000000D00O0O000O0DbOO0D0Od Hershey
000000000000 bObObOO0bO000O0DO0bO0bOO0DbOOO0O00D0O0D0OdDOdHershey
0000000000 0000 HersheySerifSymbol O HersheySansSymbol 00000 OO
0000 Symbol DODOODODOODOO

O0ODO0OISO-Latin-1 O0ODODO0O0ODODDOOOCODODO ASCIIOOOODOOOOOOOOO
OO0O00O000O0o0obDOoOoO0oO00DOOoOoDoOOo0oOOoODn ISO-Latin-1 OO0DOODOOO
00000000000 (0O00)0000 PostScripp DO0OO0OOODOOOOOOOOO
OO0000DO00DO00b0o0Db0DD ‘feacute’ DOODOO ' 0D00DO0OODOODO
gboooooon

"\r!" [161] exclamdown
"\ct" [162] cent

"\Po" [163] sterling
"\Cs" [164] currency
"\Ye" [165] yen

"\bb" [166] brokenbar
"\sc" [167] section
"\ad" [168] dieresis
"\co" [169] copyright
"\Of" [170] ordfeminine
"\Fo" [171] guillemotleft
"\no" [172] logicalnot
"\hy" [173] hyphen
"\rg" [174] registered
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"\t
"\de"
H\ 4
"\S2"
"\S3"
"\aa"
"\
"\ps"
"\md"
"\ac"
"\S1"
"\ Om"
"\Fc"
"\14"
"\12"
"\34"
n\p 7"
M\A
M\AN
M\ =A
M\~AN
"\:A"
M\ oA "
"\AE"
JWel
NG
ol
R
B
N
N
n\~T"
n\ ]

175| macron

176| degree

177] plusminus

178| twosuperior
179] threesuperior
180] acute

181

182] paragraph
183] periodcentered
184] cedilla

185] onesuperior
186] ordmasculine
187] guillemotright
188| onequarter

189] onehalf
190] threequarters

192] Agrave

193] Aacute

194] Acircumflex
195] Atilde

196] Adieresis
197 Arlng

198

199] Cecedilla
200] Egrave

201
202]| Ecircumflex
203| Edieresis
204| Igrave

205| Tacute

Eacute

206] Icircumflex

[175]
[176]
[177]
[178]
[179]
[180]
[181] m
[182]
[183]
[184]
[185]
[186]
[187]
[188]
[189]
[190]
[191] questiondown
[192]
[193]
[194]
[195]
[196]
[197]
[198] A
[199]
[200]
[201]
[202]
[203]
[204]
[205]
[206]
[207]

207] Idieresis
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"\-D" 208] Eth

"N~N" [209] Ntilde
"\"O" [210] Ograve
"\"O" [211] Oacute
"\"O" [212] Ocircumflex
"n~O"  [213] Otilde
"\:O" [214] Odieresis
"\mu" [215] multiply
"\/O" [216] Oslash
"\‘U" [217] Ugrave
"\"U [218] Uacute
"\~U" [219] Ucircumflex
"\:U" [220] Udieresis
"\'Y™" [221] Yacute
"\TP" [222] Thorn
"\ss" [223] germandbls
"\‘a" [224] agrave
"\’a" [225] aacute
"\"a" [226] acircumflex
"\"a" [227] atilde
"\:a" [228] adieresis
"\oa" [229] aring
"\ae" [230] ae

"\,c" [231] ccedilla
"\‘e" [232] egrave
"\’e" [233] eacute
"\"e" [234] ecircumflex
"\:e" [235] edieresis
"\i" [236] igrave

"\'i" [237] iacute
"\"i" [238] icircumflex
"\:i" [239] idieresis
"\Sd" [240] eth
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"\"n" [241] ntilde
"\‘o" [242] ograve
"\’o" [243] oacute
"\"o" [244] ocircumflex
"o [245] otilde
"\:0" [246] odieresis
"\di" 247] divide
"\/o" [248] oslash
"\‘u" [249] ugrave
"\'u" [250] uacute
"\"u" [251] ucircumflex
"\:u" [252] udieresis
"\'y" [253] yacute
"iTp" [254] thorn
"\iy" [255] ydieresis

00000 HersheySerifSymbol O HersheySansSymbol (Hershey 0 00000 0)0 0
00 Symbol (PostScript 0000 000) 0000000000000 O0O0OOOOOOOO
0000000000000 00000000000000000 symbol 0000000
000000000000 (D0OD00)0000 PostSeripp DO0O0ODO0OOO0OOOOODO
000000000000 0O0000o0OO "“\va"000O0O0o00o0ooooooooooo
O O PostScript Language Reference Manual 0 000 0000000000000

" \fan

[0042]
"\te" [0044] existential
"\st" [0047] suchthat
m\ KN [0052] asteriskmath
"\="r [0100] congruent
T\FA" [0101] Alpha
"\*B" [0102] Beta
NS < (0103] Chi
"\*D" [0104] Delta
"\¥E" [0105] Epsilon
I\ [0106] Phi
NEGY [0107) Gamma
nEY" [0110] Eta
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NS [0111] Tota
"\+h" [0112] thetal
M\FK" [0113] Kappa
"\¥L" [0114] Lambda
NAM" [0115] Mu
"WEN' [0116] Nu
"\*O" [0117] Omicron
<P (0120] Pi
"\*H" [0121] Theta
"*R"  [0122] Rho
"\*S" [0123] Sigma
"\ [0124] Tau
"\*U" [0125] Upsilon
"\ts" [0126] sigmal
"\FW [0127] Omega
WECH [0130] Xi
"\*Q" [0131] Psi
m\*Z" [0132] Zeta

"\ tf" [0134] therefore
"\pp" [0136] perpendicular
"\ul" [0137] underline
“\rx" [0140] radicalex
"\*a" [0141] alpha
"\*p" [0142] beta

"\ *x" [0143] chi
"\*q" [0144] delta
"\¥e" [0145] epsilon
BN [0146] phi
"\*g" [0147] gamma
"y [0150] eta
m\E" [0151] iota
"\ (0152] phil
"\*¥k" [0153] kappa
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NS [
n\ ¥ [
ll\*nn [
ll\*oll [
N
N [
n\Fp [
ll\*Sll [
ll\*tll [
n\ ¥ [
Napr |
ll\*wll [
"\*Cu [
nrqr |
¥y [
Napt |
"\+U" [0241] Upsilonl
"\fm" [
<= [
N
"\if" [
"\Fn" [
"\CL" [
"\DI" [
"\HE" [
"\SP" [
"\<>" [
n\ <t [
"\ua" [
m\_> [
"\da" [
"\de" [
[

n\+_n
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"\sd"
>t
"\
"\pt"
"\pd"
"\bu"
"\di"
n\l="
\ et
=
o
NONE
"\an"
"\CR"
"\Ah"
"\ Im"
"\Re"
N\wp"
n\ ek
"\c+"
"\ eg"
"\ca"
"\cu"
"\SS"
"\ip"
"\n<"
"\SB"
"\ib"
"\mo"
"\nm"
n/_
"n\gr"
"\rg"

[0262] second
[0263] greaterequal
[0264] multiply
[0265] proportional
[0266] partialdiff
[0267] bullet
[0270] divide
[0271] notequal
[0272] equivalence
[0273] approxequal
[0274] ellipsis
[0275] arrowvertex
[0276] arrowhorizex
[0277] carriagereturn
[0300] aleph
[0301] Ifraktur
[0302] Rifraktur
[0303] weierstrass
[0304] circlemultiply
[0305] circleplus
[0306] emptyset
[0307] cap

[0310] cup

[0311] superset
[0312] reflexsuperset
[0313] notsubset
[0314] subset

[0315] reflexsubset
[0316] element
[0317] notelement
[0320]
[0321]
0322]

0322] registerserif
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"\co"
"\ tm"
"\PR"
"\ g "
"\md"
"\no"
"\AN"
"\OR"
"\hA"
"\1A"
P\A"
M\rA"
"\dA"
"\lz"
n\la"
"\RG"
"\CO"
"\TM"
"\SU"
NONE
NONE
NONE
"\ e
NONE
"\1f"
"\1t"
"\lk"
"\lb"

"\ by"
"\eu"
"\ra"
n\ig"

NONE

0323] copyrightserif
0324] trademarkserif
0325] product

0326] radical

0327] dotmath
0330] logicalnot
0331] logicaland
0332] logicalor
0333] arrowdblboth
0334] arrowdblleft
0335] arrowdblup
0336] arrowdblright
0337] arrowdbldown
0340] lozenge

0341] angleleft

0343] copyrightsans
0344] trademarksans

)

345| summation
0346] parenlefttp
0347] parenleftex
0350] parenleftbt
0351] bracketlefttp
0352] bracketleftex
0353] bracketleftbt
0354] bracelefttp
0355] braceleftmid
0356] braceleftbt
0357] braceex
0360| euro

0361] angleright
0362] integral

0323]
[0324]
[0325]
[0326]
0327]
0330]
[0331]
[0332]
0333]
[0334]
[0335]
[0336]
0337]
0340]
[0341]
[0342] registersans
[0343]
0344]
0345]
[0346]
[0347]
[0350]
0351]
0352]
[0353]
[0354]
0355]
[0356]
[0357]
[0360]
0361]
0362]
[0363]

0363| integraltp
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NONE 0364] integralex
NONE 0365] integralbt
NONE 0366] parenrighttp
NONE 0367] parenrightex
NONE 0370] parenrightbt

(0364]
(0365]
[0366]
[0367]
[0370]
"\rc" [0371] bracketrighttp
0372]
0373]
0374]
(0375]
0376]

NONE 0372] bracketrightex
"\rf" 0373] bracketrightbt
"\RT" 0374] bracerighttp
"\rk" 0375] bracerightmid
"\rb" 0376] bracerightbt

000 Hershey DOOO0OUODOOOOOODOOOOODOOOODOODOOOODOO
gbooboboboooooooooooboboboboobooooobooboboobobo
gobooobooobooobooobooobobooobbooobobooobbooboboo
gbooobooooooboobobboobooboobooboooboboobooooboogn
uboboooboogn

"\dd" daggerdbl

"\dg" dagger

"\hb" hbar

"\li" lineintegral

"\IB" interbang

"\Lb" lambdabar

T\ modifiedcongruent
-+ minusplus

"N\ parallel

"\s-" [variant form of s]

OO0O000O0OC0CDO0O0ODOU0OODUODbOODOODODO "\s"UOOUoobobobuoboboboDboo
HersheyGothicGerman 00000000000 O0OO0ODOOO ««° 000D000O0OO0ODOO
O00000000000000000000 "besonders" 0000000000 DO0O
"besonder\s-" DO D UO0OOUODOOOOHershey DO0OOO symbol UODODOODOODOO
000000000000 (booooo0oUoo0oUoo00 v oO0Uo0O0 Y0000
0)0ODOO0OO0O0000 00000000 Hershey DOOOOOO"S" O "\s-"0OOOO
ooog

goob 1200000000000 000O000DLDOO0DOO0OLODbOOODbO0ObLOOn
O000oob0obobOob0ooboooooobobb00oODUOD HerssheyDOOOODOO
gbooooobooan

"\SO" sun
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"\ME" mercury
"\VE" venus
"\EA" earth
"\MA" mars

"\JU" jupiter
"\SA" saturn
"\UR" uranus
"\NE" neptune
"\PL" pluto
"\LU" moon
"\CT" comet
"\ST" star

"\AS" ascendingnode
"\DE" descendingnode
"\AR" aries
"\TA" taurus
"\GE" gemini
"\CA" cancer
"\LE" leo

"\VI" virgo

"\LI" libra

"\SC" scorpio
"\SG" sagittarius
"\CP" capricornus
"\AQ" aquarius
"\PI" pisces

0000000000000 D0D0O00D0O0DO00OO0DOOHershey DODODDOODO
Oo0000000000000O000OCOO0ODOO0OOO00oDoOOObOOOoOOnn Allen
Hershey 000 00O0O0ODODOOO0OOOOOODODDOO GNU 1libplot OOOODOODODO
O00odoooobobbOO000o00oouoobDbDbOod Hershey DOODOOODODOOO
O000O0O0O0O0OHershey OO0 10 "\#H0001" O0OOOO0OO0O0OO Hershey 00O
000000 "\#H0001" OO"\#H3999" D0 UOO0OooO0oOooOooooooooooD
O00oogoonooonm\4#H4000". . ."\#H4194" 000 00oooooOo0oogogoog
"\#H4195". . ."\#H4399" 0O OO0 00O

"\A#HO0001"..."\#H3999" 00 000000000 DOOO Hershey DOODOOOOOO
000 National Technical Information Service (0 00O +1 703 487 4650) D OO0 OO0 O
00000000 0000000 PB251845 00000000 US400 000000000
gugodooaoooboobbododoooaan
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"\#H0744\#HO0745\#H0001\#H0002\#H0003\#H0869\#H0907 \#H2330\#H2331"

0000000000000 0D0O0O00000000DOODO00000 A,B,CO00ODODOO
oooooooobobobo0obobob0ob0obO0o00d Hershey U ODOOOoooooo
gooon

OO0 Hershey 00000000 COO0O0OO0OOOODODOOODODOOODOOOOOO
D063 0 00000000DOO0O0ODDOO HersheyEUCOOOOODOOODOOOO
OO00o0ogJisxes0000doo0oooo0ooooooooooooooooooog
OO0000D00O0GNU plotting utilities 0000000 ‘kanji.doc’ OO0DOOOOODODOO
000000000000 00000000000000A0 ‘“/usr/share/libplot’ 00O
‘/usr/local/share/libplot’ OO DOOOODOODOODOO

JISX0208 DO ODOOOOD0OOOODO "\#J3p7e" 00O ODODOOOODOODOODOODO
000000000000 0000000000000001SX0208 000000000
00000000 0x21...0x7e 00O O0O0O0ODOODODOOOOODONO "\#J3021" 0 0O0O
ooooJisxeeos 000000000000 O0OO00OO0OODOODOODOODOODOODOODnOO
O0O00"\#J2421. . ."\#J257e" DO OO 0ODOOOOODOODO "\#J2321"..."\#J237e"
D000 %anji.doc’ OOOODODODOOOOODOODOODOODOODONO ‘kana.doc’ 00O
000000000000 0000000000JIS X0208 00000000 Ken Lunde
O Understanding Japanese Information Processing (O'Reilly, 1993) 0D OO0 O0O0O000O0O
(http://www.praxagora.com/lunde/cjk_inf.html) 0000000

O0O0O0DOOooo0O A.N. Nelson O Modern Reader’s Japanese-English Character
Dictionary 0000000000000 O (DDODOOO C. E. Tuttle and Co. O0OOOO
O O0OISBN 0-8048-0408-7 0000199700000 (ISBN 0-8048-2036-8) OO OO OOO
0000000000000 0D0)000 Nelson 00O0O0OOO0OOOODOOOOOO JIS
Xoeos DOooooooooooooobOobobooooDooo0obOdDUU ‘kanji.doc” O
JISX0208 OO ODOOOODODOOODOODOODOOODDOOODOOODnDDO "\#¥Nooo1"O4dO
O JIS X0208 O "\#J306c" OO DO OOODO Unicode 0O0O0O0OO0DOOODOOODODOO

O000000000000000000000000000000000000000
0000 ‘undefined character’ 000 (00000)0000000OJISX0208000000
O000000000000000

AS5 0J00O0O0Ooooog

GNU libplot 0000000000 0DODOOOO0O 100 31000000000000

oo ooooobobbobbboooo0oo0o0ooooogo

oooboooobuobdbobbobdUbgreappn 00000 ‘= 0boooooonogoDO

ggooooooboobbbtodouoooon
goggoobobbogguoobboooouobobboooboboobobbodoooobbooan

0000000000000000000000000000 000000000O1ibplot

goo0b oboooobboooobooooboool...3i1gnoooooobooooooo

goooogo

dot (-)

plus (+)

asterisk (k)

circle (o)

Gk W

cross (X)
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square
triangle

diamond

© 0 N>

star

10. inverted triangle

11. starburst

12. fancy plus

13. fancy cross

14. fancy square

15. fancy diamond

16. filled circle

17. filled square

18. filled triangle

19. filled diamond

20. filled inverted triangle
21. filled fancy square

22. filled fancy diamond
23. half filled circle

24. half filled square

25. half filled triangle

26. half filled diamond

27. half filled inverted triangle
28. half filled fancy square
29. half filled fancy diamond
30. octagon

31. filled octagon

1000 50000000000000 GKS (Graphical Kernel System) 0000000

200000000000000DL00000O000OO00OOO0O0O1ibplot 00OOOO
0000000000 D0DO0000Ograph OOOODO ‘--symbol-font-name’ [0 0O 0O
Oooo0obobo0ooboboOoooooooonooon ZapfDingbats 000 0O 0O OO graph -
T pngl graph -T pnm{J graph -T gif graph -T pcll graph -T hpglU graph -T tek U O
PostScript 00 O0O0O0O0000O0O0O0O0O0CODO HersheySerif 0000000000

ZapfDingbats 000000000000 O0O0OCOOO0O0COOOOGOOOGOO 74000
0000000 (Texas Star) 00000000 O0OOOOO

echo 0012213240/ graph -T ps -m 0 -S 74 0.1 > plot.ps

OO00000000DO0OD0OO000O000O00DOOOPostScript DODOOOOOOOO
00000000 (00000 1/io00ooo0)00o0oooOoO0oO0ooOoooo

graph -Tpcl OO0 graph -Thpgl OO DO O0OD0O0OOCODOOODOOOPCLS5 0O HP-
GL/20000 Wingdings 0000000000000 O0OOO
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echo 0012213240 |
graph -T pcl -m 0 —--symbol-font Wingdings -S 181 0.1 > plot.pcl
00 PostScript 000000000 PCL5 00000000 Wingdings JOOOOOOO
gboobobo 11 81gogoog
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Appendix B 00O

GNU plotting utilities OO0 000000000000 DODODOOODOOOOODODOO
bgcolorname, pencolorname, fillcolorname U 000000000 OOOO0OOOO
gooooo

0000 graph 00O ‘--frame-color’ OO OU0ODO0ODUODOUODODODOODOODODODO
0 ‘--pen-color’ I O0O0D0DDOOOOOO (greph 00000 )DO0ODOODOODOOO
O ‘--bg-color’ O OOO0OOODOOOODOO0ODOOODOOOODD 1ibplotO0DOOO
U U0 pencolornamell fillcolornamell bgcolorname UU U UL OO

libplot OO UOODDOOOUOO graphldplotlpic2plotl tek2plotlplotfont U U1
gbobgoboobooooooooobobobobooooooooboobobooboonoo
000000000 ‘--bg-color’ OO0 0OOgraph 00 OO ‘--pen-color’ 0000 (graph
00000000 ‘--pen-colors’ 000 D0O0OODO ‘--frame-color’' 0000 )0

gooobooboodle0obbodbU0b 4800000DbULODODODODODbDUOUOOODOD
0000000 "#cOcOcO" ODOODOO #Mfff" O0DO0OD0OO0OD0ODOOODOODOOO
00000000000 "red"O"green"O"blue" 00000000000 OOODOO"dark
magenta"[] "forest green" "olive drab" 00000000000 DOOOOODO 665 000
00000000000 0000000000000000000000000000000d
00000 "RosyBrown" 00 "rosy brown"[ "DarkGoldenrod3" 0 "dark goldenrod 3" [
ooooooooooooo

GNU nplotting utilities OO0 OO0 OO O ‘colors.txt” JOODODODODOODOODO
0000000000000 0DO0O0D0OO0OO00000 0O ‘/usr/share/libplot’ OO0
‘/usr/local/share/libplot’ DU DOUODOUOOUODODOOOOOOODOODOO X Window
0000000 D0O0DOOXWindow OO00OOD0OO0OODOOODO ‘/usr/lib/X11/rgb.txt’
O00DO0D0O000D00o00000 "gray" J0O0OD0OO0OO0OO0OODOOX Window OO0
"erey" 0O O0O0OOODO "dark slate gray 4" 0 "dark slate grey 4" 0000000000
oooooo
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Appendix C 000000000000

Mustratord PostScriptd PCL 50 HP-GLO Fig 00 Plotter 0000000000 O0DODO
goboobooboooboobboobboobooboobooboooooooboogn "lettert
O "4 00000000000 0OD0O0OCODODO0ODO0OO0DOODOGNU 1ivplot ODOO
U000000000D PAGESIZE DO UOODOODOODDIivplot UODOOODODOO
graphl] plotlU pic2plotl] tek2plotUplotfont U U U UOUOODOUOUON PAGESIZE [
OU00D0o0bD0o0oboo0ouDD ‘--page-size’ UUOOOODOOODOOOODO

libplot 0O DOOD0OD00OMOOODOOOOO “iewport’ 0000000 OOPNGO
PNMOODO GIF 00000000 O0ODOODOOOOODOOO viewport 00O00OOOOODOO
0000000000 O00000O0D0Od Hustratord PostScriptD PCL 50 HP-GLO Fig 0 0 O
0000000000000 0O0O0D0O00000C00O0ODO00OO0OODOOODOO (SVGO
00 WebCGM OO OO viewport 000000 0)IHP-GLOOOOOOOOviewport 0O
0000000000000 000000O0000000000gn "letter" 00O O Oviewport
0000 8imd00000K85inx11.0in 000000O00DOO0ODOviewport 00O0OONO
000000000000 00oooo0oooDoooo0o0o0ooooooooooooog

viewport 00000000 DOOO0ODOOOOCOOOODOODOOOOO "letter,xsize=4in"
O "ad,xsize=10cm,ysize=15cm" 0000000000000 0000000000000
O00000OOOviewport 0000000000 DO0OO0OO (DOOODDOOOOOOOOO
0) 000000000000 000000000O0O00000OooOO

000000000 O0ODOviewport OO0 OODODDOODODOOOODOOOODO
O0O000OD0D0ODOOO0OO0OOdd"etter O "ad" ODODDOOO0OO0OOO0OOOOOO"et-
ter,xorigin=2in,yorigin=3in" [0 "a4,xorigin=0.5cm,yorigin=0.5cm" OO0 OO0 O0O0O0O
O (‘xorigin’ O ‘yorigin’ O ‘xsize’ O ‘ysize’ 000000000)000OO ‘xorigin® O
‘vorigin’ 00000000000 DODOOOOOODODODOO viewport 0O0O0O0O00ODODO
OO0000D0ODO0000OO00D0OD0OO0DODO0O0DODOOO00DDdOd  letter,yoffset=1.2in" O
"ad xoffset=—bmm,yoffset=2.0cm" O OO0 0000000 OOOROTATION DOODOODOO
000000000 (libplot OOOOOOOODOOOODODOOOO) ‘--rotation’ OO
0000000 viewport 0OO0OD0ODOOOODODO viewport 0OO0O0OO0ODOOO
0000000000000 00O0DO0DO0DO0DO0ooOO0D00o00ooODO0oDbOOoDOOooDOonDag
00000000 viewport 0000000 OO0DOODOODOOODODOOODODOOODOO
gbobobobobooboooooooo

O0oooo0o0 ISO O "a0"..."ad" O ANSI O "a"..."e" 000000 ("letter" O
"a" O 0O"tabloid" O "b" 0 00000000 O0O0O0OOO "letter")00 O "legal"O"ledger" O
JIS (Japanese Industrial Standard) O "b5" 00000000000 O00O0OO0OOOOOO
Udooobobobobbbbodooouooouon viewport OO OOOO

"a" (or "letter"; 8.5in by 11.0in)
8.0in

"b" (or "tabloid"; 11.0in by 17.0in)
10.0in

"c" (17.0in by 22.0in)
16.0in

"d" (22.0in by 34.0in)
20.0in
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"e" (34.0in by 44.0in)

32.0in

"legal" (8.5in by 14.0in)
8.0in

"ledger" (17.0in by 11.0in)
10.0in

"ad" (21.0cm by 29.7 cm)
19.81cm

"a3" (29.7 cm by 42.0 cm)
27.18 cm

"a2" (42.0 cm by 59.4 cm)
39.62 cm

"al" (59.4 cm by 84.1cm)
56.90 cm

"a0" (84.1cm by 118.9cm)
81.79 cm

"b5" (18.2cm by 25.7 cm)
16.94 cm

SVG O WebCGM OOOUOODOOODOOOOOOO0ODOOOOOOODOODOOOOOO
oooooooooooooooboobooobooboobbooboboobboooooo
viewport 0000000000 CO0OOOOODOOOOOOOOOOOODODOOODOOO
OO00O0C0O0000DSvGoOOO webCGMOOODOOOOOOOOOviewport D000
0000 PAGESIZE OO (livplot DD OIUODOOOOOOOOOODODO) ‘--page-size’
OOO0DO0o0bDOoOooDoOooDog "etter" OOO0DOOOOSVGUOODO WebCGM OO
viewport 00000000 8in OO OOODODO O "letter,xsize=6in,ysize=7in" 00 000
O viewport 0 6inx 7in 00000 OO O "xorigin"O "yorigin"O "xoffset" 0 "yoffset" O O
ooood

00000 HP-GL O HP-GL/2 0000000 "xorigin" O "yorigin" 0000000
HP-GLOOODODOODO viewport 0000000 OOODOODOODN O ‘scaling point” P1
000000000000 0D0000000000000000000000000000
"xoffset" [0 "yoffset" 0O D000 D000 O0O0D0ODOOO viewport 000000000000
ooooooooooo
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Appendix D Metafile 0 O

GNU graphics metafile 000 OO OOGNU libplot 000000000 metafile O Plotter
Ub0b0b00oobobO0obODgraphlplotlpic2plotltek2plotlplotfont OO O U
O0000D0000OO0OMetafile 0000000000000 O0O0O0O (audit trai)d0 00
ooooobooooboooobooobooobooooobooDbDOoOoOOoOoboOoooOooD
000000 ASCITIODOOOO ‘opcode’ JOOOPlotter 00 O0OOO0O0ODOOOODODO
OO00000DOOoO0OO00oooOooOoOOoOoooooboogoogoo

Metafile 00000000 (DO0O0O0)0000000 (DO0OCOODOO)00ODOOOOOO
0000000000 0000 "#PLOT 1\n"O000000O0O0O0ODOOO "#PLOT 2\n"
O00O00OMetafile 00O00D0DO00O0OD0OO0O0DOO0OO0DOO0ODOODOODODOODOOODOO
000000000000 Db000O0bO0O0DO0bO0OODbOoOOObOoOoDOon GNU graph
000 plotting utilities 1000000 ‘-0° 0000 OO OMetafile O Plotter 00 00 O
0 META_PORTABLE [ "yes" 00000000 Oplot 0000D0OOOOODODOOODODOO
O0O000Ometafile 00000000000 O000OOOOOChapter 3 [plot], page 27 0 00O

000oo00o0o0oo0U0oo00 (boooo0oUooOooooO)ooOoUooOoOo
gboboobobooobbooobooooboboooobooobooooooooboboon
gbobogbobooboobboobodabiDilivplot DOO0OO0OOOOOO0OOOOOOO
gbobgdgbbuodobboobboobboobbuoobbuoobobuoobbooboboo
gboooooooooooooooboooboboobooobooboboobobong

OO0 9700 Plotter D0 ODO0ODOO0OOUODOODOODOOODOOO openpl U
OO0 closepl U UODOUODOODOOOOOD Plotter U0 OO0 ODODOODODODOOOOO
0000000000000 00Oopenpl OO0 closepl DUOOOO opcode OO OO
‘o' ¥’ J000erase 000000000 OCOOODOOOODOOOOOODOOOODOD
gooooobooboooboobooobooboooobooooobooboobooboobo
0000 opcode O ‘e’ 0000

00009400 Plotter UO0O0O0O0120000000 opcode000O0OOOOOOOO
00 1200000(1) flushpl 00000000 (2) havecapl labelwidth[ flabelwidth
000000000 O000O(@) colordcolornamel] pencolornamel] fillcolorname[]
bgcolorname [ U0 OO pencolorl]fillcolorUbgecolor UO DD UOODODOOODOONO
(4) frotatell fscale[ ftranslate 00 OO fconcat 00D OO D0OOOOOODO(5)
ffontname (metafile 000 fontname 000000000000 O0)0000O0O0O0OO
‘o’000 ¥’ 000 8 00 opcode HOOOOOOOOODONO opcode O 8 O0OOO
00000 9and ‘x’ 000 1000 opcode DOOOOO opcode OO libplot OO0
oobooooooooo

Op Code Operation

a arc
‘¢’ circle
‘e’ erase
£’ linemod
‘1’ line

m move
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n cont
‘v’ point
‘s’ space
‘t’ label

8 O0O0OO0DOODO opcode O0ODOODO 1ibplot DOODOODOODO ‘plot.h’ OO
0O 1libplotter 0 OO0 OOO0O ‘ploetter.h’ DD ODODODODDODODOOOOODOO
‘/usr/include’ 0 0O 0O ‘/usr/local/include’ OO0 OO0 0OO0OOOOOO

00000 10000 opcode d GNUODOODOO graph O 1libplot OODOODOOO
‘plot(5)) 0000000000 D0O0O00 ‘plot(5)) 00O00O0DOOplot(5) 000000
O00OO opcode O ‘o000 ‘¥’ 0000 GNU metafile 00000 (magic string) O
O000O0OGNU OD0OD0O00000000000OUOGNU plot DOOOOplot(s) DODO
metafile 0 GNU metafile 0 0000 00O O Chapter 3 [plot], page 27 0 0O O
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Appendix E 0O00O0O0O0O0O0O

E.1 idraw OO QOO

idraw D0 0000000 DODOOO0O0O0ODODOOO0OOODODOOO0O X Window O00O0O
goooobbbbodooobbboouobooooouooooDD 1ivplot DOOQOQQ
000000 (graph -T psOplot -T psUpic2plot -T psl tek2plot -T pslplotfont -T
ps) O PostScript 0 Plotter 00 0000000000000 O0O0O0OO

idraw O OO Vectaport DO OO UOOOOOOOOOVectaport DO OOOOOO
(http://www.vectaport.com/) 00000000000 0idraw D000 0O0O0O0DODODO
UO0O00D00O000 iveools DO UUOUO0ODNWdraw OO ODOOODOOOOODODOOO
U00o0o0dooooboooUubD InterViews OO ODOOOOOO0OOOOOODOOO
0000000000000 0000000 (ftp://interviews.stanford.edu/) 00O O
U0ddoobbobobOO0000d InterViews OO ivtools U UOUOUOUOOOOOOO

Vectaport 00000000 (http://www.vectaport.com) 000 idraw 000000
00 drawtool U0 UODOidraw O X11 JOO0ODOOOOOOOOODODODOOOOOOOO
drawtool 0 TIFF OO0 PBM/PGM/PPM 0000000 DOOOCOODODOOOOOOO
oo

E.2 xfig 0000

xfig00000000000000000D00ODO000000D000 X Window OJOQOODO
0000000000000 00O0DODO0ODO0DO0ODO0ODODOO 1ivplet OODOODOOODO
0000 (graph -T figlplot -T figlpic2plot -T figlltek2plot -T figlplotfont -T
fig) O FigO Plotter 000000000000 OOOOOODODO

0000 ftp://ftp.x.org/contrib/applications/drawing tools/ 0O OO0 OONO
OO0O00O0GIFOX11 OO00OO000OPostScript DOODOODOODOODOODOOOOOOOO
transfig 000000000000 00D0O0DO0O0O0OD xfigOO0O0oo0ooooooon
0000000000000 000 GIFOX11 0000 O000LaTEXO PostScript 00 0 O
Oo0ooooboogoo

FigOOODOOOOOOOOOO (http://duke.usask.ca/ macphed/soft/fig) 0 xfig
dooo0ooooooooooooooooooooooooboono
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Appendix F 0000000 OOOOO0O

GNU plotting utilities 0 0 O 0 Unix plotting utilities 000000 0Ograph 0O OO0
oo0000000000bcooooOOUnix000000ooo0O0O00000oooooD000
000000000000 Version4 (19730) 0000000000 Tektronix 611 storage
scope 000000000 O0O0DOOOCOOO0O0O0O0DOOCOOOOOLibplot 000000
0000000 Lorinda Cherry (11c@research.att.com) 0 0 OO Unix O Version 7 (1979
0)00000000000000O0graphOplotdspline 00000000000 O00O0O
00000000 1libplot DO0O0O0O0O0O0COOOOOOOOO1980 0000000000
Tektronix storage scopel 0 00 00 O 0O0O O OO Versatec 0 Varian 0 200dpi OO0 OO
O0o00o000obooooooooooOOoooOoOooooooOOOoOoOoOoOooOoOooDOoon

OO0 GNU OO0 graphplotOspline OO OOOOOOODO Rich Murphey
(rich@freebsd.org) O 1989 O O O OO O Richard Stallman 00O O000O0O00OO
O0DO0000C0C0ODO0O0000000000000 InterViews OOOODODOO John
Interrante (interran@uluru.stanford.edu) 0 idraw O OO0 OO PostScript prologue
goooooobooooboooboboobo0oobobo0obobo000oD0o00D 1ieplot OO0
0000001991 0000000000 ‘GNU graphics’ 0000000 O0DOOO0ODOO

1995 00 O Robert S. Maier (rsm@math.arizona.edu) 00 000000000000
Uobobboobo0obuoobOobbOobibO 1ivplot DOO0DODOOOODOODO graph
dodbbboooouobtooogun 1ivplot 0o ooooooooon
ododoooooodg spline OO 0ODOOOOOOOODOOODODODODOOODOOOOO
gogodogoboboobobbbododooauooobon

libplot DO UOUO0OOOODDODDOOOOOOOOODODODODDODO X Window ODOOOO
0000000000000 00000 (PNGOPNMOOO GIF) DOOOOOOOOO
0000000000 D0O000000 Brian Kelleherd Joel McCormackd Todd Newman(
Keith Packard Robert Scheiflerd Ken Whaley (O O Digital Equipment Corp.) O MITO
X Consortium 00000000 (© 1985-89 by the X Consortium)0 000000000
00 Alan Richardson 000 xvertext 000000000000 D0OO0DOOO0OOODO0O
gddooouoooooouoooooon

000 libplot O OO GIF 00O Oder Maus (mouse@rodents.montreal.qc.ca) [
vo0O0D0OD0OOD0OD0OD0O0D0O000 ‘miGIFP00000O0 (© 1998 by Hutchison Avenue
Software Corporation)0miGIF 000000000000 GNU plotting utilities 0 0 0 O
ooooogooooo

ode 00000 Nick Tufillaro (nbt@reed.edu) 0 1978-1994 00 0O OO PDP-11 OO
Unix Version 4 OO0 O000O000O00O0ONick 0 1994 00000 Robert Maier O 1997 O
OGNUODDOOODOOODODDOO0O0O0ODO0D0ODO0O00000000 gnuplotOOOO
J0ooOoO0oOoboOoOoOo0Oo0O000ooooon

Plotting utilities 0 0 0 0 000000000 DDOOOOOO0O libplot 0000000
OO0 Hershey OODOOOO0OODOOODOOCOODO 196000000 Allen V. Hershey 000
OO0OC0OO0ODDODOOO0000000000000OO0OO Robert C.Beach 19700000
00000 SLAC Unified Graphics System [ Thomas Wolff (wolff@inf.fu-berlin.de) O
Ghostscript 000000 DOO00O0DOOO0ODOO0O0ODOOOOspline000000O0O0ODOO
0000 Alan K. Cline (cline@cs.utexas.edu) 00 000000000000 Apr. 1974 is-
sue of Communications of the ACM 00 0000000000000 0O00OODODOtek2plot
O00000000000000 1980 0000 Edward Moy (moy@parc.xerox.com) 0 OO
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UO00000Db0b0o0001ibplot UOODOOOOO0OODODOODOOO ‘sagitta’ OO
O000000URW O Peter Karnow O Apple O Ken Turkowski (turk@apple.com) O 0O
000000 0ORaymond Toy (toy@rtp.ericsson.se) 0 graph 00000000000
0000000000 GNU getopt JOOOOOOOOOO Cornell 0O LASSPOOO
Arthur Smith 0000000 xplot DO0OO00O0O0COOOOOODODODODOQO QO Nelson Beebe
(beebe@math.utah.edu) 00 0000000000000 O00OO0OOOOOOOOOO

Robert Maier 00000000000 O0D0OODOOO Nick Tufillaro 0 ode DO O OO
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Appendix H GNU Free Documentation License

Version 1.2, November 2002

Copyright (©) 2000, 2001, 2002 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA

Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and
useful document free in the sense of freedom: to assure everyone the effective freedom
to copy and redistribute it, with or without modifying it, either commercially or non-
commercially. Secondarily, this License preserves for the author and publisher a way
to get credit for their work, while not being considered responsible for modifications
made by others.

This License is a kind of “copyleft”, which means that derivative works of the document
must themselves be free in the same sense. It complements the GNU General Public
License, which is a copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software, because
free software needs free documentation: a free program should come with manuals
providing the same freedoms that the software does. But this License is not limited to
software manuals; it can be used for any textual work, regardless of subject matter or
whether it is published as a printed book. We recommend this License principally for
works whose purpose is instruction or reference.

. APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a
notice placed by the copyright holder saying it can be distributed under the terms
of this License. Such a notice grants a world-wide, royalty-free license, unlimited in
duration, to use that work under the conditions stated herein. The “Document”,
below, refers to any such manual or work. Any member of the public is a licensee, and
is addressed as “you”. You accept the license if you copy, modify or distribute the work
in a way requiring permission under copyright law.

A “Modified Version” of the Document means any work containing the Document or
a portion of it, either copied verbatim, or with modifications and/or translated into
another language.

A “Secondary Section” is a named appendix or a front-matter section of the Document
that deals exclusively with the relationship of the publishers or authors of the Document
to the Document’s overall subject (or to related matters) and contains nothing that
could fall directly within that overall subject. (Thus, if the Document is in part a
textbook of mathematics, a Secondary Section may not explain any mathematics.) The
relationship could be a matter of historical connection with the subject or with related
matters, or of legal, commercial, philosophical, ethical or political position regarding
them.

The “Invariant Sections” are certain Secondary Sections whose titles are designated, as
being those of Invariant Sections, in the notice that says that the Document is released
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under this License. If a section does not fit the above definition of Secondary then it is
not allowed to be designated as Invariant. The Document may contain zero Invariant
Sections. If the Document does not identify any Invariant Sections then there are none.

The “Cover Texts” are certain short passages of text that are listed, as Front-Cover
Texts or Back-Cover Texts, in the notice that says that the Document is released under
this License. A Front-Cover Text may be at most 5 words, and a Back-Cover Text may
be at most 25 words.

A “Transparent” copy of the Document means a machine-readable copy, represented
in a format whose specification is available to the general public, that is suitable for
revising the document straightforwardly with generic text editors or (for images com-
posed of pixels) generic paint programs or (for drawings) some widely available drawing
editor, and that is suitable for input to text formatters or for automatic translation to
a variety of formats suitable for input to text formatters. A copy made in an otherwise
Transparent file format whose markup, or absence of markup, has been arranged to
thwart or discourage subsequent modification by readers is not Transparent. An image
format is not Transparent if used for any substantial amount of text. A copy that is
not “Transparent” is called “Opaque”.

Examples of suitable formats for Transparent copies include plain ASCII without
markup, Texinfo input format, LaTEX input format, SGML or XML using a publicly
available DTD, and standard-conforming simple HTML, PostScript or PDF designed
for human modification. Examples of transparent image formats include PNG, XCF
and JPG. Opaque formats include proprietary formats that can be read and edited
only by proprietary word processors, SGML or XML for which the DTD and/or
processing tools are not generally available, and the machine-generated HTML,
PostScript or PDF produced by some word processors for output purposes only.

The “Title Page” means, for a printed book, the title page itself, plus such following
pages as are needed to hold, legibly, the material this License requires to appear in the
title page. For works in formats which do not have any title page as such, “Title Page”
means the text near the most prominent appearance of the work’s title, preceding the
beginning of the body of the text.

A section “Entitled XYZ” means a named subunit of the Document whose title either
is precisely XYZ or contains XYZ in parentheses following text that translates XYZ in
another language. (Here XYZ stands for a specific section name mentioned below, such
as “Acknowledgements”, “Dedications”, “Endorsements”, or “History”.) To “Preserve
the Title” of such a section when you modify the Document means that it remains a
section “Entitled XYZ” according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that
this License applies to the Document. These Warranty Disclaimers are considered to
be included by reference in this License, but only as regards disclaiming warranties:
any other implication that these Warranty Disclaimers may have is void and has no
effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or
noncommercially, provided that this License, the copyright notices, and the license
notice saying this License applies to the Document are reproduced in all copies, and
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that you add no other conditions whatsoever to those of this License. You may not use
technical measures to obstruct or control the reading or further copying of the copies
you make or distribute. However, you may accept compensation in exchange for copies.
If you distribute a large enough number of copies you must also follow the conditions
in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly
display copies.

3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of
the Document, numbering more than 100, and the Document’s license notice requires
Cover Texts, you must enclose the copies in covers that carry, clearly and legibly, all
these Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on
the back cover. Both covers must also clearly and legibly identify you as the publisher
of these copies. The front cover must present the full title with all words of the title
equally prominent and visible. You may add other material on the covers in addition.
Copying with changes limited to the covers, as long as they preserve the title of the
Document and satisfy these conditions, can be treated as verbatim copying in other
respects.

If the required texts for either cover are too voluminous to fit legibly, you should put
the first ones listed (as many as fit reasonably) on the actual cover, and continue the
rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100,
you must either include a machine-readable Transparent copy along with each Opaque
copy, or state in or with each Opaque copy a computer-network location from which
the general network-using public has access to download using public-standard network
protocols a complete Transparent copy of the Document, free of added material. If
you use the latter option, you must take reasonably prudent steps, when you begin
distribution of Opaque copies in quantity, to ensure that this Transparent copy will
remain thus accessible at the stated location until at least one year after the last time
you distribute an Opaque copy (directly or through your agents or retailers) of that
edition to the public.

It is requested, but not required, that you contact the authors of the Document well
before redistributing any large number of copies, to give them a chance to provide you
with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions
of sections 2 and 3 above, provided that you release the Modified Version under precisely
this License, with the Modified Version filling the role of the Document, thus licensing
distribution and modification of the Modified Version to whoever possesses a copy of
it. In addition, you must do these things in the Modified Version:

A. Use in the Title Page (and on the covers, if any) a title distinct from that of the
Document, and from those of previous versions (which should, if there were any,
be listed in the History section of the Document). You may use the same title as
a previous version if the original publisher of that version gives permission.
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List on the Title Page, as authors, one or more persons or entities responsible for
authorship of the modifications in the Modified Version, together with at least five
of the principal authors of the Document (all of its principal authors, if it has fewer
than five), unless they release you from this requirement.

State on the Title page the name of the publisher of the Modified Version, as the
publisher.

Preserve all the copyright notices of the Document.

Add an appropriate copyright notice for your modifications adjacent to the other
copyright notices.

Include, immediately after the copyright notices, a license notice giving the public
permission to use the Modified Version under the terms of this License, in the form
shown in the Addendum below.

Preserve in that license notice the full lists of Invariant Sections and required Cover
Texts given in the Document’s license notice.

Include an unaltered copy of this License.

Preserve the section Entitled “History”, Preserve its Title, and add to it an item
stating at least the title, year, new authors, and publisher of the Modified Version
as given on the Title Page. If there is no section Entitled “History” in the Docu-
ment, create one stating the title, year, authors, and publisher of the Document
as given on its Title Page, then add an item describing the Modified Version as
stated in the previous sentence.

Preserve the network location, if any, given in the Document for public access to
a Transparent copy of the Document, and likewise the network locations given in
the Document for previous versions it was based on. These may be placed in the
“History” section. You may omit a network location for a work that was published
at least four years before the Document itself, or if the original publisher of the
version it refers to gives permission.

For any section Entitled “Acknowledgements” or “Dedications”, Preserve the Title
of the section, and preserve in the section all the substance and tone of each of the
contributor acknowledgements and/or dedications given therein.

Preserve all the Invariant Sections of the Document, unaltered in their text and
in their titles. Section numbers or the equivalent are not considered part of the
section titles.

Delete any section Entitled “Endorsements”. Such a section may not be included
in the Modified Version.

Do not retitle any existing section to be Entitled “Endorsements” or to conflict in
title with any Invariant Section.

Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify
as Secondary Sections and contain no material copied from the Document, you may at
your option designate some or all of these sections as invariant. To do this, add their
titles to the list of Invariant Sections in the Modified Version’s license notice. These
titles must be distinct from any other section titles.
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You may add a section Entitled “Endorsements”, provided it contains nothing but
endorsements of your Modified Version by various parties—for example, statements of
peer review or that the text has been approved by an organization as the authoritative
definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up
to 25 words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified
Version. Only one passage of Front-Cover Text and one of Back-Cover Text may be
added by (or through arrangements made by) any one entity. If the Document already
includes a cover text for the same cover, previously added by you or by arrangement
made by the same entity you are acting on behalf of, you may not add another; but
you may replace the old one, on explicit permission from the previous publisher that
added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission
to use their names for publicity for or to assert or imply endorsement of any Modified
Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License,
under the terms defined in section 4 above for modified versions, provided that you
include in the combination all of the Invariant Sections of all of the original documents,
unmodified, and list them all as Invariant Sections of your combined work in its license
notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical
Invariant Sections may be replaced with a single copy. If there are multiple Invariant
Sections with the same name but different contents, make the title of each such section
unique by adding at the end of it, in parentheses, the name of the original author or
publisher of that section if known, or else a unique number. Make the same adjustment
to the section titles in the list of Invariant Sections in the license notice of the combined
work.

In the combination, you must combine any sections Entitled “History” in the vari-
ous original documents, forming one section Entitled “History”; likewise combine any
sections Entitled “Acknowledgements”, and any sections Entitled “Dedications”. You
must delete all sections Entitled “Endorsements.”

6. COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released
under this License, and replace the individual copies of this License in the various
documents with a single copy that is included in the collection, provided that you
follow the rules of this License for verbatim copying of each of the documents in all
other respects.

You may extract a single document from such a collection, and distribute it individu-
ally under this License, provided you insert a copy of this License into the extracted
document, and follow this License in all other respects regarding verbatim copying of
that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent
documents or works, in or on a volume of a storage or distribution medium, is called



Appendix H: GNU Free Documentation License 172

10.

an “aggregate” if the copyright resulting from the compilation is not used to limit the
legal rights of the compilation’s users beyond what the individual works permit. When
the Document is included in an aggregate, this License does not apply to the other
works in the aggregate which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document,
then if the Document is less than one half of the entire aggregate, the Document’s Cover
Texts may be placed on covers that bracket the Document within the aggregate, or the
electronic equivalent of covers if the Document is in electronic form. Otherwise they
must appear on printed covers that bracket the whole aggregate.

TRANSLATION

Translation is considered a kind of modification, so you may distribute translations
of the Document under the terms of section 4. Replacing Invariant Sections with
translations requires special permission from their copyright holders, but you may
include translations of some or all Invariant Sections in addition to the original versions
of these Invariant Sections. You may include a translation of this License, and all the
license notices in the Document, and any Warranty Disclaimers, provided that you
also include the original English version of this License and the original versions of
those notices and disclaimers. In case of a disagreement between the translation and
the original version of this License or a notice or disclaimer, the original version will
prevail.

If a section in the Document is Entitled “Acknowledgements”, “Dedications”, or “His-
tory”, the requirement (section 4) to Preserve its Title (section 1) will typically require
changing the actual title.

TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly
provided for under this License. Any other attempt to copy, modify, sublicense or
distribute the Document is void, and will automatically terminate your rights under
this License. However, parties who have received copies, or rights, from you under this
License will not have their licenses terminated so long as such parties remain in full
compliance.

FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free
Documentation License from time to time. Such new versions will be similar in spirit
to the present version, but may differ in detail to address new problems or concerns.
See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document
specifies that a particular numbered version of this License “or any later version”
applies to it, you have the option of following the terms and conditions either of that
specified version or of any later version that has been published (not as a draft) by
the Free Software Foundation. If the Document does not specify a version number of
this License, you may choose any version ever published (not as a draft) by the Free
Software Foundation.
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H.1 ADDENDUM: How to use this License for your
documents

To use this License in a document you have written, include a copy of the License in the
document and put the following copyright and license notices just after the title page:

Copyright (C) year your name.

Permission is granted to copy, distribute and/or modify this document
under the terms of the GNU Free Documentation License, Version 1.2

or any later version published by the Free Software Foundation;

with no Invariant Sections, no Front-Cover Texts, and no Back-Cover
Texts. A copy of the license is included in the section entitled °‘GNU
Free Documentation License’’.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the
“with... Texts.” line with this:
with the Invariant Sections being list their titles, with
the Front-Cover Texts being list, and with the Back-Cover Texts
being list.
If you have Invariant Sections without Cover Texts, or some other combination of the
three, merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing
these examples in parallel under your choice of free software license, such as the GNU
General Public License, to permit their use in free software.
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