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+hegM” | GNU t*"Nea&e”"tNAq 0% C"eh Ghostscript >; Msy|
fepex t Postscript t p{T«h0é-8aU>0«»"hpg ob;b”\

qupV” "9

2.2.4 PDF, Portable Document Format

PDF Ne ¢x| WWW ip {> Mb"hSt¢X;M’eo0M"{ PDF <
Adobe pU%C hO” G\whSwNe ¢ U¢N¥"U¢sAEp]| Postscript
w;0> t="h«wtsloM”{gOwqg\—-|? .q ot ib”"hS
wR¥"U¢,Aq ox| PDF U<lg<(bi{mt“7iDa’"»w OS « i
LA"creoM”30a-"3471>>t sMp tib\qUpV"{\w*'O
t|YslhOasAN¥”U “lyw pz pV'gMO ™ p|qgOwATiwaj

9 hi'|ppw\lqsU ' &u»"hpwaeix!GbeyEXs"{

O \we%<|th 1 Aa\w@CaeAds3"Jew-J{w°V " S$"@CaeAd3 "+« Ghostscript
>NGgt&E ;0" eo0M"{sS]| Ghostscript gMOEft\S’«ha"pz<'X "lo,
"M

1 7ipa"»tx OS fw wEMt'lort_tw«wUK"{O&;AN¥"UqMOt?x]|
fw'OsYslhTiDa’»w\qg>!b{ Windows x:K"O&¢;AN¥"Uw{gmpKI

o|feiZpH,U"MoM"g¥loxMZsM{
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N¥"U¢AgrsoM”~Zi{
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225 SVG

SVG x Scalable Vector Graphics wtp Scalable x scale D6|m$f“6VDO6q
MO™ Ti{ SVG x HTML w!AtKh” XML w°ate"nz'«| i1"3
72U W3C(http://www.w3c.org) t'l1oF"U S'soM”{ XML wF~"tx
t:U>G\b”hSw MathML sr<K”wp |\« UiftO&c¢2ti+"e
cy|CEOW TATAXqO ' “<" "t q6—>8S"\qts”
<t os SVG wt’uq|fe>eiYaeei- BB hhp>O h{u» ¢3”
AU—"e"sr1| HTML It M{VMpK"\quU~T"{
SVG xf‘t—"«"'OtsloR0S“|6 [w
«"*OtsloVhwp|O&¢2ewT+xC ~emmK”{fh 3tc>;"
coVoM"wp|f'tOt oVoM""SqMIoMMi-0{

*12{

Wikipedia whpt<>;"

<?xml version="1.0"7>
<!DOCTYPE svg PUBLIC "-//W3C//DTD SVG 1.0//EN"
"http://wuw.w3.org/TR/2001/REC-SVG-20010904/DTD/svg10.dtd">
<svg xmlns="http://www.w3.org/2000/svg">
<style type="text/css">
circle:hover {fill-opacity:0.9;}
</style>

<g style="fill-opacity:0.7;">
<circle cx="6.5cm" cy="3.2cm" r="100" style="fill:red; stroke:black" />

<circle cx="4.6cm" cy="6.0cm" r="100" style="fill:blue; stroke:black" />

<circle cx="8.2cm" cy="6.0cm"r="100" style="fill:green; stroke:black" />

</g>
</svg>

$26 SVG>-lo3Mhp celfU—-Q \gt«™

*12 VG x“7{U,...IRhY6tK"<ww|fw*“7rS“tr'«hNe ¢piMthpU~
O7re" Oth"hStx|fwe“t TPaA"»UtX‘0t0é-80U sZsys’'sM{\
w'Ot|0é-aU>{Mo|K";6>Tqb"\q> i+ b"gMO{

*13 rendering qMOWX|t"p>r "o U_+"Y6th"\gq>MO{



H 3

apu»"hp>0é-aulb”

\w...p{O°EwhpRNe ¢x| Sourceforge netpbm project U% C h!”
Oit"udé-au Netpbm w*7 *'tcgnMoM”{

Z<pxzp©” Uqzys+"» Owcw>tc “I[o|hpNe ¢cgxr
w'Os«cwswT>b,0"°0{

306 (whp>r”

gAY » (Meadow/Emacs) p feet.pbm qMONe ¢>YFt% V]|Iw°05{
V ep-"0'0{

P1

# feep.pbm

247
000000000000000O00O00OO0CO0O0O0O0OOCDO
011110011110011110011110
010000010000010000010010
011100011100011100011110
010000010000010000010000
010000011110011110010000
000000000000000O0O00O0OO0COOOOO0O

\W'OsAOpA>$Bb"qVix|fTaewse>MjMj p'loMh’l U
TT” |tjUM<I\ ebM{\ees~Ot:EU eiae>$Bb"qVix|
iw'Oth"q‘M{

*1 http://netpbm.sourceforge.net/doc/ €°{
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1. 24 xw 0 >pO"ps>iZo'm
\ex|[IwOtO—b"q XYat'o"{
¢af0 000 g4 x m{7™MtcpO u>"X{
¢hE£C-a paew,ti”
¢CcECk p~* 7
¢dEC-y > 6 s “&b
2. ip~rlha> 7 ®etéab”
\exiw‘Otb”q M
¢afCk Ck p~* "
¢ChEC-y > 7s “&b
3. INS ©">!b  (Ovwrt gqMO~OUQq+" )
4. {VBQ”",V 0 we+"t§"1¢>"T o 15>» Ob”
5. INS ©”">!b  (Ovwrt w OU«Q"” )
6. 7T™Mwewaeot~2UOIoM"TroOT-Yb”

fw™| GIMP p\wRe ¢>%Mo0""qrOs”i—0T{
“'e"hpxgqo<«<—"Mwp]|Ts
“1G°sMgq"T'sMU |$ 3.1 w
‘OshpUpVoM”"xcif{\e> FEEF
feep.pbm wl”pq‘X_z,"q|r
OMO“E " p\w'OshpUpVoM $31 PBM Uwi¢AUsOhp
"TrgrpV”{
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3.07 -& p-"ce8&"whp>n”
\cerx 2 mwNe ¢ feep.pgm, feep.ppm >IWA-p~R 0] GIMP p~ 0
Adot O{$ 3.2,33 W' OshpU~ «"xci{
P2
# feep.pgm
24 7
15
000 0O0O0O0O0DO0OO0OO0OO0OO0DO0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0OTO
06 33330077 7 7T 7 0 011111111 0 015151515 O
063000 O0O0OT77O0OO0OO1I1L 00 0 0 015 0 015 0
0333000777 700 0111111 0 0 015151515 O
063 000O0O0OT7TO0OOO0OOO11L 000 0 015 00 0 O
030000 O0O0T7T 7 7 7 0 011111111 0 015 0 0 0 O
0 0 00 00O OOOOOOOOOOOOOO0OOO0OO0OTO
P3
# feep.ppm
4 4
15
0 0 0 015 0 15
0 015 7 0 0
0 0 00 0 0 015 7 0
15 015 0 0 0 0 0 0 O O O

$32 PGM UwigAUgOhp

$3.3 PPM Uwi¢AUgsOhp



20

H3 . 8u»”"hp>0é-40Db"

31 hpRNe ¢>rdb”

\WWip_oVhhpRe ¢x A©uANes ¢ swp|rOMO“E phpu~r
"eoM"WT> otE"\qUpV"{7swNe ¢T'qt|fwN¥"U¢A
UrOsloM”T>B,0"°0{

311 PBM— (hp>gb”

PBM x Portable Bit Map >™ "oM” *2{18 O""w feep.pbm wW7sw 3 &
x| Tw Ot{TeoM”"{ wNe ¢cq«_z,sU'RQ'O{

P1
# feep.pbm
24 7

P1 xP\wRNes ¢x (Wi¢gAUsONs ¢ci* " gMO\Ng>eth”hS
t"TeoM"{7swat> w™M >Ehd”\gqp|\wNe ¢>j~ cih
brgOé-8aUx|o,wRNe ¢>i"~ ceil:p|\eT'™teeO,Vrg>

>SS \qts”" " Zi{\w'Ot].tG 00OAs™ HEm:Ew\q> U ¢
«ETI" qze\qUK"{

# feep.pbm x| # w™tNe cEU"TsoM"{Ne ¢cEx"_~_Ne ¢
wat"Te”zAxsMU|\wRe ¢cwt"p>_ " whStxKlh,OU"*

MT< esM{mt“A”’»gq ox>t™ >EhsM{\w‘'Osai> Yi

AgMO{ YiAxsX0«T+ " sM{
24 7 w™ x|fw<tK":<A"»qpViUlhhpw@C>_ z,"q]\
whpw#gNwzx > "oM"\qUbYt"T"{

\w'Ot|Ns cw7sw 3 @exhpA’»w2tKlo|lhpw( $s@C
>IZEIloM”{hpNe ¢ciZpxsX| XwA"»Ns ¢tx|@C>1%
gSha@iUo,t"Te"\qUp M{\w'Osa&i>A"»N+ ¢w O¢Va
(header) qz+{

4 eeZAwA"»S . wi > 0" O{\\tx 24 »- 7 @&! 168 xw 0 q 1
UuOb’u>"Mo ,o0K"{hpgzzb”"q] 0 x(] 1 x wb«-gtfeg

0 "oM"\qU " T"{sS|\wNe+ ¢cpxA”»w:E>hptu~doa

*2 bit map gMOwWx|SR 1bit p (> b*OsMUtmMoENZ «hcwp|\w PBM w
uxfwllh“wetsloM”{ T [fw™D«-¢piRAehhp|mt“&u»"h
p>I¢AU¢Oqze-"pu<yQoVoMo|SRwW™ UeeKMEMtsloM”{
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21

>i0Zo ,o0M"U| 168 xXWA"»U"TeoM"AQbsy|Mow~axKlo«
sXo<I"sM{
U E>*lo™*0 PBM UwRN-« cwi -

UuTlhg\=p|\e>—lo E>"R 0" |

‘O{#N 16x20 wPBM N+ ¢p&psOS

w E>"R 0"s"M{$ 34 x\w'Ot o $34 T¢AUcOPI

AMh{’UswN¥iApK"{i¢dAUsO U heo-
wRN¥iAx "t _fsqg\-p;M’soM”U|

fo'x\w'Ot o{gm{gm w p~’ehcwswif{

PBM UwhpwOu]| ( 21" TsMwp|;MxTs“v'e"{hi ="~
"PC'X—sX|O¢YartMheelixA”»:> N g hqV| Nbitizpb

% \qT'|\\phS h‘Ot| E>"gb"tx-&pK”{
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312 PGM — =é pu-"¢p3X

PGM x| Portable Gray Map w2t{ PBM wOu|hpt—-Q "wx q(w 210
iZilhU[Me " Swfi<—Q" Ot hwU\wA”» Ui{ 190" w
feep.pgm > 07" 0O{

\WRNe cwO¢aixiw OtsloM”{

P2
# feep.pgm
24 7
15
PGM UwOUu|U ¢« AETil"x P2 gsloM”{hprg*NAxztc\
> _olrgw” “>E"qo”""Zi{it] YiAaeqghp+ TwG\x
PBM Ne ¢cq%aiU)] 4 ®@éwi15 tKh":Ex ssJOpK”"{\ex?>

™ hwi—0T{

forE"hSt|O¢cvaw™tmnXA"»aei|feqeiYsai-"ehhp>
_X',07'0{b"q|A"»@iwW:Ex,qoerU Op|lt 7,11,15 U=~
coM"{f 0 0Ut] 15 U(t0 "oM"\qU~T"{

7<% Mi 0

7<"Mi 15

qMO~Zp|\w 15 gMOwWX|7<1"Mi (()> bectsloM”{

fet'0<r0O- 0 15 swi—OT{fetx 0T’ 15 tp 16 "Swi”~¢S
D£>d"gMO\qt>CZyMM{@CwH,px 16 =2* pKlo| 16 Ow

L;p "e"wuU 0T 15¢16 :px O T' FEQMO~Zi *3{
A"»weelitmMox| O0OU | 15U(ple wfiUfw t"S>sb‘Ot

sloM”{sS| PBM wOutx OU(] 1U gsloMhwp| Z'sM'0O
t0{
*3 hqQy 20 qT 30 qT>\\tSMo<«<T+t"sMU|@C">A,t"sMhStx]| 16 :p 1
:qT 2:qMlho,jt h,OU‘M{ hUlo|~mOx 15 $hx 255 qMO:EU-

Te"\qts”{
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313 PPM— §&”hp

PPM x Portable Pixel Map w™ {88 hp>"qpV” Ui{tc]| 19 O~
“w feep.ppm wO ¢ Yaeeil>_"\qt ' O{

P3

# feep.ppm
4 4

15

P3 U\wOuwU ¢ «ET717i{ 3@eéw4d 4 UDb«-g:| 4 e@éwils X
PGM Ne ¢cq% 7ti"*wSBqMO\qts”{
[tA"»e > 0"'0{

0 0 0 0 0 00 0 015 015

0 0 0 015 7 0 0 O O O O

0 0 0 0 0 0 015 7 0 O O

15 015 0 0 0 0 0 O O O O

#tx 4 xwD«-¢gU excswt|A"»q 0{TeoM":x 12 tsloM
"{\exrOMO\qi—-OT{

<j-—e| 3 mw:<p 1xwb«-¢> fOqQMOWKX| RGB p gb"hSp
K'\qUbYt"T” “{\wNe cwOU|7Gwi”™U 15 iT|(x 15
15 15 gqs”"{fw witmMox]| 1.1 wiwE2qz+ 0*lo""q ' M{
TMtA”»>M-M-q{VEQo o|\WwN¥"Us;Aw™ h”gq\->10q

omT<«<O{

83 31 12x12 wPGM R+ ¢| 8x12 wPPM R+ ¢>A 0 SAM{7
stO"uqs”i>>So| “& *A> 0tee0O‘'Oth”|K"Mx607w
‘Osomsi»”"i>" “*Xf-b"qMIh‘Ot["Aw" “>ug$tR

Qo S"»E> 0|yl pVeMs<w>"r“s”AM Lo AY»w"8;6>0
tX-M\sbq|<IqGVs8a&"hpp<Al otmXe"{

** K"»w:EU 3 xp 1Ets"0tpO"u>fZoK"wx| t_+bXb”hSpKlo]
A»>a~"hSwpO”pux 1 xZipKeyi"sM{TiDa"»w7Gw~™Ux:Q"\
gp| q§lo:QfjuQ \gxsM{

* \W'OsUg$Ss " AWE"MgMOWX|K'+"“ApG~stiUZts"{G»wWH ,tx®"
“@uU qMO Es"tUrT’;"loM”"{
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32 0Oé-aUp&u»"hp>~Rb”

2 pxau»"hp>aAY»p\{Vb"qMO|—'ScerOs”At “Ece

p h{ix\ees\gs>+” x¢]X]X—:wUCZ¢«sA«C3Ri>TMo
xEheceMsM{TMtx\w whp>2"tx?2'TwOé-8U>-0<«wi{
hp>TRb”2Gs:wA"»>rgh”qgMOwx| tgloxqom<sM
U1ql >2Aqb"rAi{>t 1024 x 1024 wh@wB«-¢>| 1 mKh* 3 p
p Urg hgb"q|E£%ZEspUceylo« 1 DZiTTlo tO{\cesrg
p<] iDa"»x° t'olTee o0X+""Zi{

\WWpx| PPM Uwomshp>\Rb”"0é-8aU>M-M—-qg~lo”o|h
b>\Rb"0é-4aUUres~0tiXwT>D,0"'0{

321 7< 0os0é-4au

7swOé-aUx|oiwh@>Z—b"iZw«wt ‘O{#N 240 x 180 w
zMh@>~R 0""{iwSDx 0 ™255 w256 "Sq *O{ PPM N« ¢w
N¥"UsAT |iw'Os gphp>~Rbey M\qU™T"{

1. PPM UwU ¢« Eil” P3>Z— " 0~ab’{

2. # pet” YiA®>Z—"o0~a&b”{

3. hpt fq o 240 180 >Z—"o0~a&b"{

4. z>"bA">» 255 0 0 > 240 x 180 xZ—b"{\wqV~a&xZApsM
Ul wpO”pu>hesMOth”{

fepxIGWM pt”u>{Mo ' O{<lg<Eest’uxiw*Ots”
xcif

# ppm001.rb

puts "P3"

puts "# PPM test"

puts "240 180"

puts "255"

for i in O .. 239
for j in O .. 179

print "255 0 O "

end

end
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\e>{V6Q"iZp|+ TeiwYs"hpNe ¢>MX'pcr”\qUp
v{

3.2.2 puts ¢ print

ppm001.rb pxiw Ot puts qMOY1,AUJO oM~ {
puts "P3"

\e> print >—lo{Xqiw'Ots"{
print "P3\n"

print >—1h,Op E»w7™tqe" \n x~&>™ pb"{~x2UsMql %
q o0A®tslo t0{

print x%:9 0)Q’+h E»>YUtfwitZ—b "wp|~a&UK"ws
"fecVjeqO+0STSMgMZsM{feUjelg@Wswp| puts MO
%o t~@>7™tOeoXe" é¢;,™MAeoM"qgMO~Zi{

323 EOwfor¢c’Ow™ ™~

\W1"ppx for ¢”’OwetcO{gmw for ¢’OUOIoM”"{\w'OsE
owg"Ox 210i (2D)*w-aNVY¢«ppxt;M'soM”{\wO€é-8Up
—"+0M”"EO¢"Oxrw'OstV> oM "Wi—OT{fe>E"hSt]i
wOé-aU>g’'do"'O{

# doubleloop.rb
for i in 0 .. 7

for jin 0 .. 9

print j, ",", i," "
end
print "\n"

end
g’do~"q] 10 » 8 @@t ;i:EwO0U O”e"{(T Et2Tlox]|

ow( w:EU 0,1,2,...9 q!="oMV|IT'<exE w:EU 0,1,2,...,7

g!="oMX\qt«™ *0O{

*62D qT 3D qMOwx=&RNVs«ppX="9"t?p]| D x dimension m$“iiw™ 7i{
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\wi=w“M>0é-aU>_ sU'RQ"q|¢c"O!: j ps’® wg”O
U+ M2w!=>2Z"|¢”0O!: i ps”"Z weg”OU(UM2w!=57
“Zb\qU oq+"{fw'Ob>$ 3.5 tO h{

j
0

4 OO0 0000000
oo ot]
. D0ODD0000000
- Jogoogoogn
OooooUooot

$35 EO¢"Os>—loh@iw:>"TbhqVw4E i, wl=

324 0é-8U>3ADb”

ip"R 0"h ppm001.tb MO 0O é-aUtxiw' OsdJUK"{mzt*“|
Cc#Nwzx [HIE‘Ogb gliwée:wUtpOé-8U>UnrsZey
S'sXs"{>t#> 120 t|N> 100 t!'Eb”s’y|Ubexiw'Ots”{

puts "120 100"
for i in O .. 119
for j in 0 .. 99

T \eig®OIT*“ "MiZ>U 08°'d"qMO+35>"D6QUS
Vo tO{lw«px 119, 99 x 120, 100 T'-% ~sh<swp|#gN>>Sh
"x"$t>1"\qUwgt M{

fA\p|#gNwb«-¢c:tfege nx,ny qMO!:>-0\qth"{

# ppm002.rb

nx = 240; ny = 180
puts "P3"

puts "# PPM test"
puts "#{nx} #{ny}"
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puts "255"
for i in 0 ... nx
for j in O ... ny
print "255 0 O "
end

end

\00SZy| nxqny tEOb">{V8Q"iZp|+ TUIEPV"{&~
sl:><Ob"\qp|@C>°i gpV"gMO~Zi{

GAsiaY"»x2wMp!:tEQO 0SMob; ‘O

325 2 "wc* %o

ppm002.rb pxc* % U .. pxsX| ... tsloM’\gqt«™ *O{
fwjuUMx~ 3.1 tti oK"{

3.1 2 "wc" %o

a.. b . aT’ b j:p
a... b ¢« aT' b1ip
Oé-&Uwmpx|K":w 1izZ 2tprgb"qMIh-"pU y yq-
"{f\p®°-">"bhSwc" % q 0 .. U;™AeoM"qMO~Zi{

326 irb p ot «

\WW\p—"d¢ o] ith tmMoie0S\O{~"_~ oAY»p0é-80>{
Xtpc«sX ot Ruby >—lo""hSw*“éq o irb UK"{fcx3£cw
TUiA8 T iwotO—"0"10{

irb
b”q irb UI" 0o]iw'OsOéiOAUQ~+"{
irb(main) : 001:0>

\WYBp|IwO0OsO—>%"0"'0¢ E»>'j] cepxae»”i©”>
Imﬂ
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10 + 20
a =120
a

a *x 2

b"q 30,120 srq  O”e"wp|?2UIVOM”"TxUT ”xci{\w'Ot
irb pxO0é-8U> 1 a@cmieb’0®p0ést Ruby >g’'d”\qUpV|
jelg h%Es «txtxt(bs“épK” ¥4

3.2.7 E»owU 2%

0é-8U ppm002.1b tx t<y ' XJO hGOUK”{fexiw'Osaw
{VMi{

puts "#{nx} #{ny}"

\W'Ot|%Oc«¥”A (") p“teh E»wat #{1:E } gMO UQq*"
q|!l:we0pfeU”VEQ «"{l:EpxsXUpKlo<M{\wU2%
Urw'OtiXwT]| irb »—lo%E¢« 07"\qt 'O
x = 125
"x = #{x}"
"#{x*3}"
’x = #{x}’
2@eewO—t0 0| #{x}U!: x w<t2%"e|th 3eewO—t0 ox x*3
MO U>2% " h<UZ—7s"\qUiUT"{th3i-c«¥"A () >—Ih
E»t0 0oxU2%xIVsM\qciT"{
E»wU2%x0é-4U> ot{Xiptxt(bscwpK”U| C, Java s

rtx]\w;oxsM{

*T 4 x?NE™“t‘Xb; oM"{
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328 !:EwCZM

iwOé-8Upx|EO »w* ftmMo|#tx nx, Ntx ny qMO!:>
—loM"{\e'WE ,w n X Number w C3R¢p® x M2wAEw: gMI
h™ S EhdoK”{\stv'c 'm’ pef”’l:x|hMoM?2Tw:> oM

"qMOwWUGB="eh!l:Ew-—MMi{
uwoeprw'Os!:Es—lo«|0é-aUq oxYxtg”{ T |
xUtc t<lT “sbM2"p>{XhStx|!:EtxtuT“sbMcw>—
O7AUK”{fwhStxUcqgs”0é-8aU>hX"ce_"\qUG~i"|6
W-iTg¢« tmZsMqMZsM{
hTUE2wd8JqRQU|jiU|jEeq hOé-aU>{XhStxqo<«GA
s\qigMO\g>|[\\p®QoS\O{
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33 | £&Ne ¢cpx >...yb"
331 Ne ¢+ T>%Ei« 'O

2 _.prhOé-4aUp PPM whp>\R hOu|fwNe ¢+ fxrw’
OtsloM”i—OT{fexOé-aUT’ otE"\qUpV"{
hgQy 240x 180 wx fpzwoiwhp>~lhg ‘O{zw:{gm>"b
wtx| 25500’ q8 E>—loM"T'|A"»eiw Ew:xIw'Ot
ts”{
240 x 180 x 8 = 345600

\etO¢Varllw E:U 10 x SC”lo|T.w E:ts"{R™ ECY -
tx 11 A E£Ex 1 Ep 1Byte w@C">cmwp|_Iq 340 KB Swt
fwRe cUpV"\qUUGT"{

TMtNe cwx T>E"tx| 1s "UiA>&E;b"qg'M{hpR=« ¢>

"R‘h'|3£(;W_U'|'Aé iT iwotd—"0"'0{
1s -1

b”q|Ne cweawotx > b:EU O”e"{-%<qz£ 0-Y"

o, M{
A"ol\w 340 KB qMONe« ¢+ xMTt<GVM{hgqQyA ' §Ywh
pilh’|[\whp+ {s’ 10 w1 Swxci{dCq orgb”t¢|-

b t<|E¢Aé"«ip8ub”t<|KE“GVsNe ¢xlt XsM{
fwddsr>b"tx| TBDa”"»waeprw'Otg@CU " eoM"WT>
E"ZAUK"{y’'Xd¢ o|fw\g> ot_oSX\qt ‘O{

332 7pu©" A

M~e"R6:E+fw wGg"> Zue” A (ASCII code) gMO{zZp
©" "Ax|aAY»p$BpV” AOuA w Ep<K”{\e'w Ex| i
Pa"»wlaepxrw'Os p 7 eoM"Wi—OT{fe> otE"tX|
fw oth"q‘M{

irh ptciw0tO—"0"'0{

irb(main) :001:0>10 + 10

b q|iwOs&tU&IoX"{



33 1 £&Ne ¢cpx 15...9b"

31

=> 20
\;es~0t itbh xO—"eh&®>°A 0|fWAL>06$t& 0Xe"{
U:q Ew0 >E” irbt "a" >O—b"q|fwt? "a' U&Ne"{

irb(main) :002:0>"A"
=> MA"

\eaE?2<@B(XsM{fepxit 65.chr q'j ep, M{

irb(main) :003:0>65.chr
=> mpn

sceq| "A" UQg~+"{ 65 qMO:x E "A" t0 CZ'+oM”"’  "M{fep
X|M-—M-s:Ep\wa”>e&elo o|reesALU «"T>% 0" O{

2|,l©"_"AWTM_
2 .wig>oMvMtelo™"q|iw‘Os\qUUT"{

e Et!8pV":Ewc“x>FloM”{
©32 T’ 126 fpw:x|?2'Tw E«Ggt0 "oM”"{

e 0 T’y 31,127 T' 255 tpw:Epx]| "\024" qMlh:w‘'Os<wU"
Onre"{\exfw:> 8 Op h«wpK”{

e 256 Ziw:Eiq| RangeError: 256 out of char range qMOBA”Y
U0 {\\p “char” qMOwXx character wtp| E>™
oM"{

fwOsALxIw\g>™ " oM”{

e 256 °~wT:x Et0 CZ’«oMo|fe>OQ"q| Eq owc*"
>OQo tO{mt“| EQMOwWX 11 Awc“t)S'«oM”{
e TMw Et0 "oM”wx| 32 T' 126 tpw 95 xwT:pK”{\s’
wT:t0 nZ'+h E> zpu©” A  (ASCII code) gMO{\w0
»tqShx sue" AT gMO{~ 32t0 h{
256 °-p|Tm Et0 "oMsM:tmMox| irh x 8 Opfe>Z—
b" OtsloM"{

TIDA"»>WoWPCW OWAeM|S|fet b”EY><ttqSo0”
0S\0O{
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T 32 ASCII A :A€p{T+oM"wxM3E "A{ 16 2 ,w 1;éx
fzw#t] 2 ;éx(zwNt{TeoM"{hgQy]| 41H x ’A’ tai "A
NeoM”{ 20H wSP xpO"pw\q{

CJo [n [z s Ja |5 6 [7 |

0 (NUL) | (DLE)| SP 0 @ P ¢

1 (S0H) | (DC1) | ! 1 A Q a

2 (STX) | (DC2)| " 2 B R b

3 (ETX) | (DC3) | # 3 C S c s

4 (EOT) | (DC4) | $ 4 D T d t

5 (ENQ) | (NAK) | % 5 E U e u

6 (ACK) | (SYN) | & 6 F v f v

7 | (BEL)| (ETB)| ° 7 G W g W

8 (BS) (can) | ( 8 H X h X

9 (HT) (EM) ) 9 I Y i y

A || (NL) | (SUB)| * J Z j z

B | (vT) | (ESC)| + ; K [ k {

C | ap) | (Fs) |, < L \ 1 I

D | (CR) | (GS) | - = M ] m }

E (s0) (RS) . > N - n -

F || (s1) | (WUs) |/ ? 0 _ ) (DEL)
. iPa"»waw@Cx|b,o 1 Byte JqtYpbeaetOloM"{mt"

TTDa"»wd@Cxb,0®: pK”{
. M"e"®RT6:E X|?2’TW:t0 CZ'soM”"{fw0 HZp
©" "AgMO{hi" 1 Byte p A+” 0 ™255 (0x00 ™0xFF) fp
wOjw°aiZU Et0 CZ'+oM”{
. Mi“M~+"®R 6:E x iDa"»w,S5$s@Cq ow EpK
"IV XY X x 11 A EK"Mx 11 A"AQMMPR 6:
E xted; pK™{
. ZHO"T"At0 "OMsM:<K“[fe's % Ne ¢>1 AaNe
¢qMO{



33 1 £&Ne ¢cpx 15...9b"

333 1 £AewN¥"UgsA>b;b”

2tJOh0é-4au ppm002.1b >1 A a&Ne ¢>AVZb'Ot!E 0"
(O{

# ppm002.rb

nx = 240; ny = 180
puts "P3"

puts "# PPM test"
puts "#{nx} #{ny}"

puts "255"
for i in 0 ... nx
for j in O ... ny
print "255 0 O "
end
end
PPM N¥"U¢iAw“7>€°b q|'EwA:xiw 2 :ts”{
o A"»tl Faew "A>—0qVwU ¢ «&ETl"X 129
e iA”»q 0 "255 0 0" qMO E»wE""“t]| 255.chr, 0.chr, O.chr
»—0/{
8J 3-2 ppm002.rb >iwM p{V6QhOé-4aU> ppm003.rb MO E2p

AR sAM{fesg’do 0T’ |iwO” tKk"0é-8aU«>_0-Y" s
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{V6QhOé-&4Ux<we“pK”{

# ppm003.rb

nx = 240; ny = 180

puts "P6"

puts "# PPM test"

puts "#{nx} #{ny}"

puts "255"

for i in 0 ... nx
for j in O ... ny

print 255.chr, O.chr, O.chr

end

end

\wOé-aU>g'do™"«"hp>

GIMP p_o"s"M{th]|

iA>—lo|zpo©"N¥"U¢Aw PPM hpgNe ¢+ >z s M{

1s -1 U



34 i»"i>\Rb”

35

34 (»"i>\Rb"”

Wipwqg\l—-p| TDad"»°et@CUrw'Ot"TeoM”"wT|hp
Ne cqMOwxrOMOT >qgloM"wTtmMoT|| osApAOé-
AU>%u A h{ T |oiwhpiZpxmt'sM{saeqT o|TI\MMI
»" A hM{\eUiwy M8Ji{ s'P«-¢c>{gmcmBRQo’S
OMXgMO+“M>qe"wilU|fees " ZtxMTsM{fwE"“|0é-4U
pi»”iw\Rw g>Tgb”\qts”{fetxrO h’"MMi—OT{MX
mTwxiO¢>0b\gt *O{

2 mtC iz
$36 w(ga whp>\Rb”"0é-40> bicolor001.rb, bicolor002.rb q
"00fO{tcx\esxlip{Mog’do"'O{

$36 6w'Osi»"i

# bicolor001.rb
nx = 240; ny = 180
puts "P6"

puts "# PPM test"
puts "#{nx} #{ny}"
puts "255"

255.chr
200.chr
255.chr

r

g
b

for i in O ... ny
if i > ny / 2 then
r = 0.chr

end



36 H3 . 8u»”"hp>0é-40Db"

for j in 0 ... nx
print r, g, b
end

end

# bicolor002.rb
nx = 240; ny = 180
puts "P6"
puts "# PPM test"
puts "#{nx} #{ny}"
puts "255"
g = 200.chr
b = 255.chr
for i in O ... ny
for j in 0 ... nx
r = 255.chr
if j > nx / 2 then
r = 0.chr
end
print r, g, b
end

end

8J 33 iw 2mwOé-a4Up-loM”2 AYZ>E"0"do|$ 3.6 WEzZ
Wi»"i>Z—b"0é-8U>7"sr"M{

ftE2>CZo-0
fwi ppx|i>>S wt r,g,b w3 mwji> gtKkmTOgqMO«“M
sqlh{ T K">tlhi>D«-ct)Q"x|iw'Os**MUDGI{

e RGB w:o>x tf det]K’'TaSiw«w ' Otis{gmw!:q
"0 [ToSX{sS| Ruby wOU|G Ep+$"1:Ex :q of”
|!TEUsNesMgMOQi><loM”{
Cyan = O.chr + 255.chr + 255.chr
Magenta = 255.chr + O.chr + 255.chr
e Dew.gwZ—px|\e'>-0{
print Cyan
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w'Ot{
\W gqO>—lht"pw«><tOb{

# bicolor004.rb
cyan = O.chr + 255.chr + 255.chr
magenta = 255.chr + O.chr + 255.chr
color = cyan
nx = 240; ny = 180
puts "P6"
puts "# PPM test"
puts "#{nx} #{ny}"
puts "255"
for i in O ... ny
for j in 0 ... nx
if i > ny / 2 then
print magenta
else
print cyan
end
end

end

16 wi O>fwtf-0Otx
hMoMwiEWA”»px|K”iwE2q|fw 16
M"{MXmTwiwA”»><te[0""{

wheat  #FG5DEB3

orange #FFA500
hotpink  #E179B4
tomato #FF6347
lavender #EGEGFA
turquoise #40EODO

v

qqU{Teo0

\e’w 16 "Gx HTML p-O\gre&e,tSMoM”"ZiU|\WAO©uAp

xO0é-8aUwuapi>q ‘Oq oM”wp|iw q>

16

TpXxXsX|

p{MoVh{p«\ees~0Ot 16 :p{Tehcwx]|fwff-1h,0OU

10
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H3 -

du»"hp>0é-40b”

.
Ruby, C, Java st XwOé-a0i-t px|

16 :x€, q' o 0x »CZ

o b\gtsloM"{"hUlo|-4iw«xiw'OtUdy M{

Wheat = OxF5.chr + OxDE.chr + 0xB3.chr

sS| OxFF p< Oxff p«rj' p< M{
3727 |U,i»<% 7t 0]

Cyan = 0.chr + OxFF.chr + OxFF.chr
magenta = OxFF.chr + O.chr + OxFF.chr

q h,OU|TEWA"»T ' 0é-4U>{VebM{

0J 34 \efptTcei O>fv o> >
/\M{

4itC“UzZ 1" p>{Vs



3.5 -A4A"33i>TZ”

35 -8A’3ai>TZ”

fwiut‘lo|$ 3.7 W Ot-4A"34aj SwTTIhi»"i>\Rb”
\qUpV™{

# grad001.rb
nx = 400; ny = 80
g = 250
puts "P6"
puts "# Draw Gradient "
puts "#{nx} #{ny}"
puts "255"
for i in 0 ... ny
for jin O ... nx
r=3j % 255
b =j % 255

print r.chr + g.chr + b.chr

end

end

"3ATW«

o
p1

$37 =

an

3561 O(-%x§—s“é

fwi"put‘lo|rO oVeMs GU\te"wT>ti 0S\O{\w

I"uwapiMoM”"wx| %t "O(¢(" ) W-%i{yC" Z"T:w:»

>|K” :pAloe"q| “& UC\b"{

«gq olwt"u>g’do s *M{Ne ¢cEx test.rb w'Ot&ps«w
»—Qy*M Y

¥ TiDa"»-8NYi«u EwWGA>jeepM™qlé px-8A"3ET (gradation) pxs

X|~& £iA (gradient) gMO\qU M*Oi{\ex Gw\gp|fexfep™ Uel
oM”"{rO’0 US8SOZR tslo flhwT|[rO«XUT sM{Mcetd‘|6
p-&NY ¢ «pwti>i% qVix«™ 0STsMgqMZsM{

* K e$pOEé-aU>{XqVt|fw ae>AuAb"hSw-"s0¢é-a0>{Xwx| Xe
e\qpK{
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for i in 0 .. 20
puts i % 9

end
g'dhALg o|lw'Os:»UZ—"e"xci{
012345678012345678012

\ex for ¢”Ot‘lo i UOT 20 fp 1lcmyC oMXqgVt|fe>Al
h(“wMxt:w 9 °-fpw:> “&b\qT’'VoM"{
—8A"341>3Mht"ppx|+ M2we">>S" j UyCb"qVt]|
RGB wOjw r gb wiU 0 T' 255 fpyQox|th 0ti"qgMO “& U
C\b”wp|-8A"34TUTT"qMO"~Zi{

[
I —_—
I —_—
I —_—
[ —_—
[ —_—

$38 — %lh-3aA”33

I
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36 :pC“Uz”

11 :xUe>n 21 :xLa¢|OA¢| |* gMIh’"MA¢>~
“Zb\qUpV"{\+>0&-a0p~rlo~‘0{

3.6.1 »3X
>:1$t b
gMOwWXK”:T's"M'mtK”:wBaw\gp|iwUxfw\g>™"
“oM”{
(x—a)* + (y—b)?* =12 (3.1)
\\px|eaU (a,b) tKlo|R U r pK"<wg oM"{\ex~ Mw
g($39E)tlo] (a,b) T"*'mU 7 wg\-tK"b,ow (z.y) wBF“pK

"gMO\g>™ " oM"{
gMO\gx|iwEsU>-hb:q|fOpsM:>C“liZey| w°a>C
“meb\qUpV”xci ($39 (){

(x—a)® 4 (y — b)? < r?

O

$39 ($e00T'° w'm reaw:>Cémedy U3Z"{E$e~
M(B»°au )w gp r?=p>+¢’|thx r=./p2+4q2qs’{



radil

du»"hp>0é-40b”
cxl,cyl p| R
i pK”{

“M{

j pINaw2ax

H3 -
3.10 »_o,

‘O{$

#t nx, Nt ny eibP«-¢w |wot|sdw22U
w >3X\g>RQ"{ hi“#aw22ax

ZiwAi> >3xhSt ;°

42

O/ O
A
AN ..
I
A
O/ O

AR EN e

IR NEEEN

A wb«-¢gxml

Bx wz {

*WO wh«-¢>C“meb qf
Ye="Mwp we |

nx
if (j - cx1) ** 2 + (i - cyl) ** 2 < sradl then

ny

Oxff.chr + 0xd7.chr + 0x00.chr
for j in 0 ...

$ 3.10
gw' mUR

indigo = Ox4b.chr + 0x00.chr + 0x82.chr

cxl = 100; cyl = 60;
radl = 50; sradl = radl *x 2

nx = 240; ny = 180
puts "# Draw Cirlce "
puts "#{nx} #{ny}"

# circle00O1.rb
puts "255"

gold
puts "P6"
for i in O ...
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print gold
else

print indigo

end
end
end
\wi'uwz AVYZsjelq{vio] RGB fegetmMoYslhe"t 53M
07" 0t 0""\q<pV" ($3.11 B){

$ 311 >»3X
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362 * |OA¢
U@B1) wwM Ub—1Q"g]* wM Uts”{
p(z—a)’ +qly—b)° =1

UB2)ppqggqgwcUY¥s"gri_tsN#wzpw* ts”{
thlotOe>1Q”IZpOAEU™ +"{

p(z—a)’ —qly—b)° =1

$3.12 t\e'w/ $s >0 h{

$312 * (()qOAc¢ (E)

3J 35 5>3X0é-4U0>* +OA¢wU>—lhcwt{VBQos"\qp|fe’

w$ t'"3hUpV"{»E 0*l0"*0O{
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37 q.22iw :pqg.$tRQ”

2,..px srw$ >

z,y >;MhEI

t¥,¢>a~"hStpxsX|-84A”381>2bhStb;b”\qcpV”"{

$ 313 x|P«-¢>YIq|G h«wp| weuw22>al0q o|alT 'w22w
corAewot{V epK*|MXmTwBD«-gtx|cew
p{V cepK"{hqQy|A€p
K'wx| 224+ (=1)>=5 g 0-% h«pK"{

j*lg »>TZo]
0$>'XES Of

2PbweUtiGO”eoMsMg\—<-% 0'So, M{f"

(2,-1) g{MoK"P«-¢>_0, " M{GVX

ip offes3ht-lo"h{ T |o

2 DweUfiwGVM E

i -4 @b (3,JL) 4
, . —q) (G- @B G @
(-4-2)| (-3,-2 (— (O,—Jll- ) (- G (4
(-4-1 (-3-1 (— (Q-]l;- ) (2.f) (3,‘|L (4
i=¢Y | can)| 30 20] 10] ©o)] o] o (3,4[ (4,
(40| 3D (20 (-11) (021 (1,1) 2,1 3 4
sol ool codd oo ool o od ol ol
43 (33| (23 (13 ©3) @3] @3 (33 (4
4| (34| (24 (14 ©a @4 @4 34 (4,4

$3.13 wol>

(0,0) g o|f\T'wW#gNwW®c* H>{V ceicw{f

hMXmTwb«-¢gtx|cew

\w$p| 2bwewcUhqgQy

sC*“medy|R U

exbptelo"h*Ot| >3Xz¢°ae Ut

sloM”{

T I\\pli>—'1Q0|-% 07’ +h

<iz'@wiwMt]*TUIloM”"qMOq.$s

2 bweUfiw Ep{V epK”{

10 Z<wqg\-

3w tUM U~ e\

>Yp 0"'O{rGUX..;epMo|:~“xS
6w w'Ot]“iUloM” UOT|IU"{$

3.14 tG.w >0 h{

Mmi“alT’'Z t2Tlox9tGVXsloM
XT UK" Zp|\e>—lo-~&A"3&i>T

T14)

,13)

12)

1)

757 q
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Zh'rO0s”i-OT+hqQyodT Et ;epMXq| 0,1,4,9,16,... qgyQoMXw
pl\e> 255 pAlh(“>-% 0" 'O{iwyMOé-8U>g'deyMM{

for i in 0 .. 50
puts i **x 2 % 255
end

Spx (4 %k 2 + j %k 2) % 255 > @$tclg-% oMXw>|\\px #iZ-
% 0oM”"\qt«™ 0S\O{b"qiw'Os:Uq*"{

0,1, 4,9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 25, 56, 89, 124, 161, 0, 41, 84,
129, 176, 25, 76, 129, 184, 41, 100, 161, 24, 89, 156, 25, 96, 169, 44, 121, 0, 81, 164, 49,
136, 25, 116, 9, 104, 1, 100

\e>_"q:UGVXslox—-"M«ct
floMXwUUOT"i—-O{\epi>CZ
h’% 0 YwW=8A"38iU " «sMi
—OTeZiwCYpOé-aU>{Mo""
giw'Ots”"{éxOTIhu|0é-aU
XyM{"'*"hpx$ 3.15 w'Ots”{

# circle_grad001.rb
nx = 400; ny = 400

r=0;g=0
cxl = 200; cyl = 200
puts "P6"

puts "# Draw Gradient "
puts "#{nx} #{ny}"
puts "255"

for i in O ... ny

$ 3.15

for j in 0 ... nx
b = ((j-cxl1) ** 2 + (i-cyl) *x* 2) % 255
print r.chr + g.chr + b.chr

end

end

\wOé-8Upxh°i"TMaloMs

M loms w :>—loM"{ 3 i1
o* «OA¢ |~ tx 31 :>b; h
“IK"Mx6:w >E"0"dh*|-&
A"33aiw GU+"Xs" OtMalh
“beylclgqclqévpZ- -si»"i
UpV"T<Ee+sM{



381 Z:>—-lo0""

Urand :w~"1M TiDa"»UElIoM”26+ “éU Z: i{fwiV>E"h

St irtb p% 0"*O{%c irth piwO—>?2s¢ “&°0"0, M{

rand (6)

rand(6)

rand (6)

b q] 0T 5 tpw:U&i%UtZ—"«"\qU T"{7 U_Qh’'|\eerx 6 w
E"“t wir—lo"*O{\eces~OtMaloM"q] rand MO :w-MM>E; «
pVv"{

rand(n) gMO :x| OT' nmn—1 tpwT:H»ai%UtZ—b"{

$S| rand(0) K”"Mx rand() gb”q| 0 Zi 1 °=w°7Z:U""«"{fw\q«
irb p=Y 0, M{
P«-gwi>> b"wt|Z:>-10"h'rOs”i-0O*hqQy

r = rand(256)
qT
r = 120 + rand(136)

w Ot{
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382 1¢Ne »>-0

Wipx|[-%AL>Ne ¢tUE{VZbgqMO“M>qloRh{ T feiq]|
bpt3Mhi»”iwit wi»”i>3VCQ"qMO\qUpVsMwpjelqZE(p
K"{f\p|P«-¢> »A"»q 0;™ 0SV|fw »WwA”»>C»b”"\qp|
$ >ARb""'0Ot 0"'0{

\W'Ose$p-—"¢" »A"»> 1¢Ne (Buffer) gMO{A"»>hSoSXOtq
MIh™ pK"{

<tziO¢cw!"pu>O0fO{\\px7st tipb"D«-¢¢ [0,0,0] £>AEqQb
"EOw »>~"R’o|fw »t0 0 2 e“wrgraeloM”{\s>€Rt 0|M-

M-s»Es>elo”0, M{

# buff001.rb
def print_buffer(buff,nx,ny) # I¢Ne>{VZbY1sA
for i in 0 ... ny
for j in 0 ... nx
buff[i] [j][0]
g = buff[i] [j][1]
b = buff[i] [j]1[2]
print r.chr + g.chr + b.chr

r

end
end

end

def print_header(nx,ny) # O¢%>{VZbY1isA
puts "P6"

puts "# Bufferd version"

print nx, " ", ny ,"\n"
puts 255
end
nx = 400; ny = 300
# £+ 7 nx w »T’'s"% § ny w »>; ™ |feget [0,0,0]

# >EO 0SX{
buff = Array.new(ny){Array.new(nx){[0,0,01}} # 1oNe>;™ 0s8="0SX
print_header(nx,ny) # O¢ %{VZ"

# o t+iwd >3Mo"”
for i in (ny / 2 - 20) ... (ny / 2 + 20)
for jin (nx / 2 - 20) ... (nx / 2 + 20)
buff [i] [j] [oxff,0xff,0]

end



b
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end

# (sw~">hX '0"'0{

for i in 0 ... ny
for jin 0 ... i
buff[i] [j1[2] = 0xal
end
end

print_buffer(buff,nx,ny) # 7™ ti¢gNefvz"
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Postscript Oé -4 Ui -

4.1 Postscript qx?T

4.1.1 Postscript q Ghostscript

Postscript(PS) x Adobe Systems p** UF"> ShO”" G\t p|&u»"hpgx¥
s“|eg$sG\p$ *AOpuA>"gb"\qUpPV”"{tM8Q-y
O6-207-t p<K"{th|™T'\,” Ot|
I woat|:<e ExgMIhA”»>"0b"qMO«“M>qloM”{

Postscript x° w
Postscript px p» ¢« qMOA”»

sS| Postscript pG\*+h@Cx| fw O>r pV” PS Oxi»pinb”\qUp
V| Xw? Z[ (DTP) w —x\wMUt'loM”"{ DTP «A2 iA, px Mac U
t="e"U|fex Apple U Postscript Oeei»>% C o|fsfptsMoYaiwZ[>
g hT' pK™"{

Ghostscript(GS) x| Postscript pG\~eh3h0é-8aU>r “0&pu»"hp>\R
b"Nae"tNAp| GNU Oé £«Ap% CrsoVh{\exA%pb;pVo]| Unix,
Windows, Mac st XwO&¢,AN¥"Upg"wp|~t_tsq\-pb;reo0M” *2

Ghostscript fw<wx | PS Ne ¢T'&u»”"hp@Cew!d>20izZp| Owr
gx wzOa-"3aitUd"gMOMU>qloM"{fwhSt‘X;M'eoM”wx
GSview pK"{Z<px| Ghostscript q GSview U TiuA"¢reoM”<wqg 0 S
oMX\gtb”{

4.1.2 Postscript T'wC2

Postscript xeeg$sG\t*"3h>S\s00é-4aUi-t swp|qgOw XwOé
—80i-t w2aNY¢«pw Oqzéb”g\-U M{>t Java w Graphics2D « &

upx|ipw{MM+N¥iAwrgsrt PSw OU%V'UsoM"wp|K’'Ta$ PS
>EloSXqgr sbM{

*1 Adobe x®ZAT7qi%{
2 \wWOaeiAws$[<| Ghostscript >b; 0" @txS FeoM"{



52

H4 - Postscript 0é-4a07-

4.1.3 Postscript >—M\sbhSw@C

Postscript >rt " hA©aviAx Adobe pT'a@NeeipUCazcqgue «Oy
«* w2 MUPDF [p=%~+s0Mo|iep<O pV"{hi'6 p{T-oM"{

Postscript Language Reference Manual(PLRM) ° Postscript t eeNeeinUCazgzq’
o\ UK"{,8“a&q O>Ar hrt{{

Postscript Language Tutorial and Cookbook & Blue Book qzy*"hM " wSUK”U
\ xsM¢heef6 iU :wr"pgq$UK"wp|-MesbM{

SSIT U ottqShe¢£O0TATAUK {iGw]j UCaz¢ZZt|
0é-80i-06whSwrtq| xt%C h&d O4dzU"T+oM"{<>€° 0M
hiVhM{

Postscript

http://www.cs.kyoto-wu.ac.jp/ konami/documents/ps/

*B forcqt hri{w\gr«¢e«O¢«qMO{



42 jelg-lo0~"

42 jelg-10""
421 Ghostscript >0é$t—10""

GS >—lo3h 07" O Cygwin w3E£¢ch@T'iw'0tO—"0 GS >qji["{

gswin32

\ep(M GS Tit"¢UZgb"wp|mWw'OtO—"
oMIlo™ ' O{
(250,300)

120
70
moveto
250 300
lineto

(120,70)
stroke

b gl h@taSwUeusTe" ($41){ $ 4.1 Ghostscript

fwO—t‘lorOMO\qUIVOM”"Wi—OTe Post- >—lh os3h
script t px  p» ¢« (stack) gMOA”»T U-"e0M
"MexU>Ntgd §"0+ hMscwi{

$42 > 0, M{7swY6 (1) pu»¢«xitsloM”{f\t 120 gMOA" »
>O—b qu» e «wAg OtA"»>U!T fe"{\w "> push ygMO{it 70 >
O—b"qA¢; Ot push "e0|2tKIhA"»x 1 "<t “~d’e0 (3) wYets”{
it (3) wY6t)Q’'soM"y "moveto" XA"»pxsX|A”»>arb” 10e”
» i{ moveto UR"q|u»¢«wiatK” 2 XWA"»U “ZNe (®pop """ gM
O)|fe'wA"»Ub22a (120,70) t3hwOiEU “b”{
A7 120 70 moveto 250 300 lineto

(©) ®) (6
BiE Ry EEBE #wz351<

$42 PS wu»i«tA’»qlOe"»>O0—"oMlhgVwY6w!=q3
hwoo :°EwO—t'lo|  (120,70) T' (250,300) w22eqU¢U¥%Ts"

ix 250 300 gA"»U ZoO—"e| (5) wY6Bts”{\+t0 0 Sx "lineto" q
MO!Oe"»UO0 —"re"{\exfw™ we“tPe¢>f\Etp3%Z gMO\gp|u
»o«wiee 2 mwA”»> “Z o] i (OTUAMh{ ) Unte”
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éU'I'—!

hi'[\wY6px$ weqtsloM”ipux [feoM”"iZpTMtx%TesM{

¢>%XhStx|~'t
hipUiMt3hner{

stroke qMO:Oé"»>0—b"{\-pxago|.Q'.0|V|



4.3 Postscript w, S 55

4.3 Postscript w, S
431 EPS N+ ¢

Postscript x DTP whSw3pAUswp|6:0” " winh@>3qSoG\pV”"'O
tsloM"{"T | "Ap -t7“ %hSwhpx|t 1>! h 1ews$[q"
0{0O\qU swp|fwhSt EPS (Encapsulated Postscript) gMO Uw PS N-
cU;™AeoM"{

EPS px| BoundingBox qMO¥,¢wi> [ToM"{fwi>f b"txiw‘Os
22U0,v%q 0ZApK”{

%!PS-Adobe-3.0 EPSF-3.0
%/%BoundingBox: 0 0 400 300

2 & ew %%BoundingBox: w™w4 mw:Ex3hb”c*>U iAoep™b (4.3 ... €
°){js"t A4 + pKey @x 210 mm X 297 mm swp| 0 0 595 842 gs”{\
«>G.wétq ot 1>VS"q‘M{

\W>hgQyiw Oth”q|Ow—-tA$ h«w> qpV"{hi’ [20a&-"
357t lox\e>Y X1 “sM\qUK wp|-0qVtx-TShMU‘M{

%%BoundingBox: -200 -150 200 150

O¢¥>E,t"Zy|Kgx3hwhSwA"»q!Oe”»> Postscript wy tHIoG
\V"oMZy ' M{Z<px|IGwO ¢ ¥%uUxtK”«wqg ort> S"\qth”{

432 ,S$sy

UO~Awoe PS wOrwoex U iA (pt) p| I pt=1/72 i% = 254/72 mm =
0.3528 mm pK”{ PS xreesGV/ tp<!G|V-pV'U| EWGV~ eCw "UZ2
iT&iuts’'sM‘0Ot|G.\w,j>~-hb*0OtGV~A>>ShMU*'M{

U22% PS wh@w22ax|(<Uj: (0,0) g oK"{hi*|TMt3hb"c“>b
"b\gcpV” (EPS wO ¢ vawtir€°  ){
U~02aqin22 bptZoVh moveto * lineto xh@wj:t0b""022ps

"»>S"{°T | M”:>,jt hio22-0\q«pV”"{fwhSw!Oe"»
XxE,t "r" UCMh rmoveto, rlineto qsloM”{

U YiAx % Gg eaewsot % UK g|fw™Mweelx; " "yre"{ YiA>{M

h“|K"a>°1$t ViAz¢A 0A®tb"qVt-0O{th]| EPS UwRN-. ¢p
X[> WYiA UO¢ % t—"0" (™\){

Udef — !:» V> [b” def !0e”"»x!l:s Vw [ (definition) wh S
t;Me”{ Ruby « C srpx!:tEOb”"wt x =24 w'Os >;M"U| PS px

feqTs“jUloMo]iw ‘Ot o!: xw [qEOQU&a~+"{
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/x 200 def

thliw Otb q|:<WEU$qSo0 [~+] pl iZp 100150 UO—~re"{
/p1 {100 150} def

PS w!Oe"»ExOMwp|iw'OtyX [0 t0\q«pV”"{

/m {moveto} def

\Ob"q|ot m gb”iZp moveto WE™“ts”{



44 10e"»qu» ¢« 57

44 10e"»quU»¢ «
441 pu»i«w M

Postscript pxpu» ¢ «tA”»UgS feob;reU|MjMjNwpu»¢«w$p b
WXevswp|Z™xotA"»s>#t ,hiZpu»¢«> blgth”{

hqQyliwu»g¢ «t 55, 250, 120 wgp:<>O—"hgb"qg|<w($w‘'Ot
A"»U"Te"{\e>Ew'Ot u» ¢ «wAs OUEZtR" Ot ,0 b{
120
250
55
= 55 250 120
442 u»¢«wWA”»>D,” — pstack

A”»50—"h*“rg h*b"q|u»¢c«wowA’»xfwNS!I="oMX{qO|
u» ¢ «trw OsA”»UOloM”"T> gs pE"hStx pstack qMO!0e&"»U;
™AeoM"{ gs wh@piw' OtO—"0""0¢{

20
30
pstack
moveto

pstack

1 séw pstack px <T' 20,30 gMO:<U eepM”\q] 2 séw pstack pxp»¢ «
UitsloM”"\qU~T"{

GS >—100é$t0¢é-3aU0>{XqVtx| 'y y pstack »—Owp|K’'TaSi
w'otO—"0SXq'M{

/p {pstack} def

b q|\eZfixot piZpu»éi«we >E"\qUpV"{

443 %o[-%oqu»¢«arwlOe”»

U» ¢ «p-%b”
Postscript px*f_$s%[ %o U; ™M reoM"”{

10 20 add % C %o => 30
30 12 sub % n% => 18
14 7 mul 7% D% => 98



58

H4 - Postscript O é -

éU'I'—!

72 30 div % T % => 2.4

72 30 idiv % T:wt% => 2
40 6 mod % O( ((* ) =>4
24 neg % OesS8 => -24

\\p7swax|u»¢«t 10,20 qO—"h™p add > O—b"q| 10 g 20 x-"+0

“flolew 30 Up» ¢ «wA Ot "\g>™ " oM”{
\w7 x pstack s—loiw'Ot ob,0""\qUpV"{

10 20
pstack
add
pstack

UoU”871A % O [GW-%px|tc:i<cU7stO—reo|fw™t%[I1O&">
U'Te"{°M|éxWEOd-%pxiw Ot % (\\px  +) xiew t"Te”

10 + 20

\w'Ot Postscript pxA”»> ,0T’CnDtsrw % UX”{\w‘Os-%w
qg,w GO> o0oU”8iAGO gMO{

3J 4-1 iw-%>Tee 0ALUp» ¢ «wA, Ot 0Ot s M{
(«)4+5—6

rt«e 4 5 add 6 sub

1. (10 + 20)/2

2. 20+40/4
Up»d«WA”»)é"b” u» ¢ «WA”»>6a h“|0+8Qh“b"aru;™
NeoM”{

e A;Ow mwu»¢«A”»>!0 (exchange) b {

50 100 exch % => 100 50
e A;OwA”»>6a  (duplicate) “o push b”{
60 dup % => 60 60
e ! "h:wA"»> D" opu»¢«t”X{
10 20 30 40 50
3 copy % => 10 20 30 40 50 30 40 50
feew 3 xwA”» 30 40 50 UdareoM”{
e ! "h:wA"»w°&>s8 (roll) ~d”
10 20 30 40 50 60
5 2 roll % => 10 50 60 20 30 40
feew 5 xwA”» 20 30 40 50 60 U<w‘'Ot®s”"{



44 10e"»qu» ¢«

59

60 40
50 30
40 20
30 60
20 50
10 10

8J 4-2 <wiUlw(%W' Otp»¢«tA"»U"TeoM"qV|rw' Osar>be
YE%W Ot!8pV " T{u»¢«arq% [ %ow!Oe&”"»>—lolq s "M{

«) 120 150 => -120 150 rt« exch neg exch
g
1. 120 150 => -120 -150

2. 66 77 88 120 250 => -120 -250 66 77 88 120 250
3. 240 280 => 260 (& w>{S"an )
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45 3hw,San
451 i>! b”

16e”»
p-"¢cw| «<pV"{ig:<w0 x

setrgbcolor »—O{ 0™ wi:p RGB w<« | b"{fh
115>€° 0, M{

1 0 0 setrgbcolor % \eZfiw3hxzpae~«"

0.8 setgray % €& H-"¢w|] <pV”

452 ¢w ">! b”

2 setlinewidth % ¢w "> 2 ptt
[3 3] O setdash % ¢tb”
[J 0 setdash % ¢>ictib

453 Uc¢ps3X

U¢>msMpEh>3Mh*[fw® >C*“msb{
<w«px|%aiut0 o|fs’>¢pmsY|ip> aoT'msY|@qg oC*
mebgMO 3 é“wrgUa " soM”{

setgray p-é

50 50 moveto

200 50 lineto
250 150 limeto
100 150 lineto

stroke

(100,150) (250,150)

(50,50) (200,50)

50 50 moveto

200 50 lineto
250 150 lineto
100 150 lineto

closepath

stroke

(100,150) (250,150)
(50,50) (200,50)

50 50 moveto
200 50 lineto
250 150 lineto
100 150 lineto
£ill

(100,150) (250,150)




4.5 3hw,San
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454 €>3X
€ (*we°eae ) >3Xtx|lw'Otb"{\\p Xy xadw
2apK"{"Sx$ 43 w'OtSi-Mz2t §7{

x 'y R % 4f

$ 4.4 t\"Wb;«>(A)\h{
sS|?htM ox|<w«w'Ot

arc stroke/fill

newpath >Etfee"0oSMh,OU‘M{fO sM

qfeZ2tf AsoMhe"T'ip>iR 0 M|(-s¢Uqg-"\qU" XK"{

newpath
90 60 50 30 270 arc

stroke

(90,60)

newpath newpath
90 60 50 30 270 arc 90 60 50 0 360 arc
fill stroke
50
(90,60)

$ 4.4
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46 2218p "|!G—V—|s8

~4NVY¢s«upzAsarq o|$ > "|!G—V—-|s8b"gMIlharUK"{
\e'x22%fwcw>!8 ofw™p3hb”"gMOrgpigteoM”{

461 22%w

23%> “~dolj:>c’"03hb"\qU 100
pV'gM-M-q(bs\qUK"{i«>"0"
‘0

$455>3XhSwi p><tOb{\e> " 0
qlj: (0,0) teG>«<mR 30w >3XeU 2 f\
sqeoM”"{?<sZey|\e’x}Ih“Os* QJ
ulo{gmw t " Ts'sMxci{gq\—-U\e
'w w3hw t|iweuUabdreoM”{

$ 4.5
100 80 translate

28> ° (translate) ~d”"1O0&"»U\\p-"s0M"wi{ 2 Sew xfip3X"*
Ot} "oK"wp]|j:U (100,80) t “ToM*"\qU"T"{
%!PS-Adobe-3.0 EPSF-3.0
%/%BoundingBox: -50 -50 200 120
0 0 30 0 360 arc stroke
0.5 setgray
newpath
100 80 translate
0 0 30 0 360 arc stroke

fwi ps_"vepx| (100,80) >auqgb” >3XhSt”_~_22518b"Y
@ AXSM Ot¥Q " T esM{mt“iw'Ot7 ™Mw 2&exleaep{z"{

100 80 30 0 360 arc stroke

otpV \g>"_ " _E Xe"\gxsM{ T ix|[\w™tZoX"u-"ai
~es8qE"u"d’shqVt|22!8t” "wrgx——>C4b”"\qts”{
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462 p-"eein

IGV-w!0eé”»

2350Vb"\g>pu-"ei-gMO/{ Postscript px| scale gMO!0eé”"»Ufw
hSt;™reoM”{hqQy#t 2 INt 15 t!G hMgVtx|iw‘Oth”{
2 1.5 scale

\weew™ px|$ x!Oreh ptHI0!G 03h”e"{fepxiMti\wrg
>aelh«>_0"'0{

O
O

000
e
000

000

000

$46 ($> 2 1.5 scale p/!G 0E$U™ "

ji>aldq 0]GNe”

$46>_"ql{gmOAs\gt>nX{fex]| ji>edq oh@U |G e” qM
O\gi{ hUlo|$wj:teaU"TeoMh xfwe"p|G~nreo* t! Ne
OM”U|feZZwW X|!Gq%Iitj:T' _T"*Os “"UIVoM"{

UMwe"w$ >!Gb"tx

T sU’|2hjuU$ >»|G h“V-"h*“"hMgMOqVtx| $ we'sfw
1t 0GVAIZ>IQhM qMOWUO&pK-0{hqQyiwSwfiw iZ>#N
fege 2 g 15 t!G hM{rO'h'‘Mi—OT»

ji>elt 0" TGV M u-"@i-pVsMwpKey| ji>» "AdoT’zAs

$ >3Zy ' M{ \eU osr>0i{Mt , (z,y) wetml>«cm$ t0 o|#t
INt b wp-"e&ei->2 hMqg ‘Of{fw gxiw'Otb”{

IS}

1. x y translate pj:> (z,y) we”t "~d"{
2. a b scale p|fw™w3hUp-"aei-"0&e”+"'0Oth"{
3. j: (0,0)>mut|esw$ »3X{

U* >3X TMtelo  O{iwt"ux7sj:
to0>EmR 20 w >3V |fwKgq%a@dCs-lo
(80,40) we">ouqgb”0 40, y 30 w* »3X{

$ 4.7
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0 0 20 0 360 arc stroke
80 40 translate

2 1.5 scale

0 0 20 0 360 arc stroke

2218rgw ™eno

iGw O>-Qy|¥Me“wOtw$ >u-"ai-
pV'\gts”{"T |\w™wrgUZAs\qU M{mz1*“| \w™t3Te”cwX
b,o "gu-"ei-wel>!Zo 0 wpK”"{f\pfw®L>"j« 0cqtc
rogMOrgUZAts”\qUK”{fetxiw‘Otbey M{

1. 2™en 13 1/a 1/b scale p#t 1/a |Nt 1/b wp-"ai->2b{\ep

p-"eei-w®Lx#Nfege 1 g 1 ts“]«Q"{
2. 2™en 23 -x -y translate pxy pc’**oMhj:we"> (0,0) t<rb{
\e’w™eoweaelc Sht”p>mWtOb{ 2 q1l5wo:> 0.5« 0.666677 qdc
t|] 1 2div| 1 1.5 divg oM"\q|*h 80,40 T —80, —40 >~ "wt neg >—|

oM"\qt«™ O

0 0 20 0 360 arc stroke

80 40 translate

2 1.5 scale

0 0 20 0 360 arc stroke

1 2div 1 1.5 div scale  ™en 1
80 neg 40 neg translate % ™ego 2

3J 43 iGwi"uw7™w 2 @>2Mo|fwiw 3 &> “& oMXq|rw'Os?
hwALU ™ «"T{AL>' "h™piMt1"u>{Mo " 0~TSsAM{

8J 4-4 (20,100), (30,50), (100,90) >fegenlGgb”* U™ «"'Ot Postscript
Wi {VSAM{* wt f+ xx qb"{



46 2218p "|'!G—V—|s8

463 22ws8

s8wi0e”»
$ >s8rdhM\g<' XK"{fwhStx rotate |O&"»U;™"e0S*|-M
Mxiw Otbh”{

) rotate

TSxeéxwS>—M|SI-s“tYq oSX{fw®L>_0"'0{

O
O

OO0O0
ONONO

$48 ($w$ »3X2t 30 rotate >O«"qES$ts”

$48 WE wox|( wsw23aq >3X2tiwae>ad 0" +hcwpK”{
30 rotate

\w'Ot|j:>alq 0] b,ow$ U30 Ss8 he"t3TeoM"{

U™Mw:>al(t os82d”tx

"h oMo$ >s82dhMOU|iw Ot]
>altsloc’lox "\qU M{hqgqQy
$49w'0s$ >{\Og h'[* >U™MwO
tt"Molfwe"ps8rd”"A«C¢«UZAI{
\wOut] translate !|Oé”"»p22%>c’

"oT'ji>melt3hbey M{
<wi’px 1 mw* > 45 SuSt3XhSwc« ;
$49 *>-lh osA2 i

wpK”{
50 50 translate % (50,50) tj:>c’b
45 rotate % 22%> 45 Ssb
0.9 2.3 scale % \w 2 aep* »3X

0 0 20 0 360 arc stroke %

1 0.9 div 1 2.3 div scale % \eZAx™sn
45 neg rotate

50 neg 50 neg translate
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464 Y >3X

22ws8>b;b"q| otY ~ »3X\qUpV

(YA >«t|$ 410 >_sU't1*Of
1. translate p|3hwolq oj:> (zo,y0) t
Ay
2. moveto pOiE> (0,7) t"X{TMtx translate

URMoM ”wp|$wa™ wEzts”{
3. 60 rotate p22%> 60 Ss82d"{\+t‘lo

x axEits8 o] z’ w2Vits”{
4. lineto p (r,0) tp¢>%X{\+t'lo%U 1m

YaTe"{ $ 410 Ya »3X
5.3|4>5s “&b{ 6 spsM\qt«™, qwtle%> 2 S%M
6. closepath pip> aoT’ stroke p¢> % X{ hg\-

repeat prg»> “&b

iwtitx|% arg> 5s “&bgMOg\-UK”{\w‘Osoms “& >a&"”
d”hSt Postscript px repeat qMO|0&”»U;™"AeoM"{ 5s “&bwpKey
fw'Os p-0O{

5{ “& hMrg } repeat

rgwaeiU0Zey|x t~a>0+0'M{

3J 45 lwrg
-14 -5 moveto 28 O rlineto O 10 rlineto -28 O rlineto closepath stroke

ppV IOMOM 5| (30,30) »adt o 45 Ss'h >3X1"p>{VsAM{
8J 46 repeat !0&”»>b; 0iwIOMOM > 45 Scms oxIXMA> 4s
“&00viuTds *M{]Zw$w Ots"{
8J 4-7 Y’ H>3X1"us{Vs *M{fw™|s8 > 144 St 0" s "M{rces

$ Ug+"i-OT{

{gfcS M

\W%pg“KQecl ~ets”"q¥Owp| Postscript wrt«\\fpg ' 0O{
Postscript x,qerwiniw "Rt—-Q"§—s-aNVY¢«put swp|<lgelq
X X|]c“<¢;M{tiTsoMsMUGAso&>MXmTe+[0SXq|fc E»win
wWUO|thS"$s0¢é-80i-+wC2qMlhg\—i—O{\¢' <ER¢%o*s—hw
C£O0+ AtA"X{TeoM "wp|u wK” xA“ 0""\g>S¢S hM{
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